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100-P01 TIED PROJECTS: This project is tied to Project No. NH-5-085(081)073, PCN 22832, Turn 
Lanes on US Hwy 85 south of Belfield. Utilize Common Excavation-Waste from the tied project 
as embankment material on this project. 

 
100-P02 PUBLIC NOTIFICATION: Provide written notices to each adjacent business and property 

owner a minimum of 7 days in advance of scheduled work that would affect access to their 
property or facility. Prepare a draft of the written notices to the Engineer for approval – prior to 
distribution. Notice must include Contractor contact information, anticipated duration of 
construction activities, and planned alternate access to property.  Provide the Engineer a list 
of the personnel that will distribute the written notices. 

 
105-200 UTILITY COORDINATION: A utility coordination meeting is required. 
 
107-P01 MAINTAINING TRAFFIC – DROP OFFS: If, at the end of the work-day, drop-offs greater than 

2 inches or slopes steeper than 4:1 exist between the edge of a traffic lane and the outside 
edge of the proposed roadway, perform one of the following actions: 

 
- Construct a traversable wedge in the area of the drop-off or steep slope; or 
- Close the lane adjacent to the drop-off or steep slope and provide 24-hour flagging or pilot 

car operations. 
 

When constructing a wedge, construct a wedge composed of aggregate or earthen materials 
with a 4:1 or flatter slope along the entire length of the area. Compact materials using Type C 
compaction, as specified in 203.04 E.4, "Compaction Control Type C". 
 
Install stackable vertical panels that meet the requirements of Section 704.03 H, "Stackable 
Vertical Panels", along the edge of the driving lane closest to the wedge. 
 
The Engineer will measure stackable vertical panels as specified in Section 704.05, "Method 
of Measurement" and will pay for panels as specified in Section 704.06, "Basis of Payment". 
 
The Engineer will not measure material used to construct the wedge. Include the cost of 
materials, equipment, labor, and incidentals required for this operation in the price bid for 
“Aggregate Base Course”. 
 
If a 4:1 or flatter wedge is not installed, provide 24-hour flagging or pilot car operations and 
associated traffic control at no additional cost to the Department. 
 
The requirements of Section 704.04 O, "Traffic Control for Uneven Pavement" apply to drop-
offs created by milling or the placement of hot mix asphalt. 
 

108-P01 BIWEEKLY PLANNING & REPORTING MEETING: A biweekly (every other week) planning 
and reporting meeting is required. 

 
202-P01 REMOVAL OF BITUMINOUS SURFACING: The tonnage of “Removal of Bituminous 

Surfacing” includes the entire depth of bituminous surfacing and the entire depth of aggregate 
base except the bottom one inch.  The quantity of “Removal of Bituminous Surfacing” is not 
included in the excavation quantity.   
 

203-010 SHRINKAGE: 25 percent additional volume is included for shrinkage in earth embankment. 
 
 

203-385 HAUL: No average haul has been computed for this project. 
 
203-P01 COMPACTION AND DENSITY CONTROL: Compact material for sliver grading as specified in 

Section 203.04 E.3 Compaction Control, Type B. Benching of existing slopes will not be 
required for sliver grading. 

 
 Compact material for the construction of turn lanes from Station 3986+13 to 3988+90 (Super 

Pumper) and from Station 3991+27 to 3993+32 (Conoco) as specified in Section 203.04 E.2 
Compaction Control, Type A. Benching of existing slopes will be required for turn lane 
construction. Include all costs associated with the Type A compaction control in the price bid 
for “Borrow Excavation”. 

 
203-P02 COMMON EXCAVATION-SUBCUT: Incorporate Common Excavation-Subcut material into 

sliver grading. Include all costs for subcut, hauling, placing, and compacting material in the unit 
price bid for “Common Excavation-Subcut.” Engineer will measure Common Excavation-
Subcut at plan quantity. Do not use the excavated material in areas of widening for turn lanes.  

 
253-P01  HYDRAULIC MULCH: Seed disturbed areas within the project limits per Section 251.04; do 

not apply seed concurrently with hydraulic mulch. The Temporary Care Maintenance 
requirements of Section 253.04 B.2 are hereby waived for temporary and permanent 
applications of hydraulic mulch. 

 
261-P01 FIBER ROLLS: Use fiber rolls that are composed of netting that meets either of the following: 
 

- Plastic or natural fiber photodegradable netting that has a life expectancy between 12 
and 24 months. 

- 100 percent biodegradable netting that has a life expectancy between 6 to 12 months. 
 

401-P01 FOG SEAL: Apply fog seal immediately after performing final brooming. Dilute fog seal and 
apply at a rate of 0.12 Gal/SY (0.06 Gal/SY undiluted). Fog Seal oil shall be diluted by the 
supplier. 

 
411-P01  MILLING PCC PAVEMENT: Remove the existing concrete surfacing in the milling sections to 

form a straight vertical edge to allow placement of 2" minimum thickness of HMA surfacing. 
Sweep the milled areas following the milling operation. Apply dust palliative measures as 
needed to control dust. Include all costs associated with the sweeping operation and 
application of dust palliative measures in the price bid for “MILLING PCC PAVEMENT.” 
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704-100 TRAFFIC CONTROL SUPERVISOR: Provide a Traffic Control Supervisor. 
 
704-255 TRAFFIC CONTROL FOR SHOULDER DROP-OFF: If the shoulder and adjacent driving lane 

are not even at the end of the day, the following criteria will apply: 
 

Place the following sign assembly at the locations listed below. 
 

Sign Assembly: Sign No. W8-17-48 "Shoulder Drop Off" and supplemental plate Sign No. W20-
52P-54 to identify the distance. 

 
Locations: 

 In advance of the drop off; 

 Spaced at each mile from the advance sign; and 

 At major intersections (CMC routes, state and US highways, and Interstate Ramps). 
 
If the difference in elevation between the shoulder and the driving lane is 2" or greater, 
construct a slough on the driving lane that is 4:1 or flatter. 
 
If the difference in elevation between the shoulder and driving lane is less than 2", no slough 
is required. 
 
Sign assemblies will be measured and paid for according to Section 704 "Temporary Traffic 
Control". 

 
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; 
 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: Maintain two-way, two-lane traffic at all times with exception of the seal 

coat operation. The traffic control devices will comply with the following Standard Drawings: 
   
  D-704-15, Layout Type A 
  D-704-19, Layout Type F 
  D-704-20, Layout Type G & H 

  D-704-22, Layout Type K and Type L 
  D-704-24, Layout R 
  D-704-26, Layout Type BB, EE and FF 
   
 Utilize stackable vertical panels in place of tubular markers for D-704-24, Layout R Shoulder 

Work.  
 
 The required traffic control signs and devices are included in the “Traffic Control Devices List” 

and will be measured and paid at the Contract Unit Price for each device. Additional devices 
required to accommodate the Contractor’s operation will be the Contractor’s responsibility. 

 
704-P02 TRAFFIC CONTROL PHASING: Construct approaches half at a time and utilize flaggers and 

other devices to maintain access. This includes the milling and paving operations for the 
business approaches and private drives and the reconstruction of the County Road 10 
intersection.  

 
704-P04 TRAFFIC CONTROL FOR SEAL COATS: Provide traffic control consisting of a temporary lane 

closure, flagging, and a pilot car. 
 

Traffic control device quantities are based on a 1 mile limitation and following list: 

1. Standard D-704-15, layout A, place layout A at both ends of the work zone. Flagging 
stations located within the work zone require sign W20-7-48 only; 

2. Standard D-704-20, layout H, signing will be required at the junction of County Road 10; 

3. Standard D-704-22, layouts K and L; 

4. Standard D-704-26, layout KK, for use at major approaches within the pilot zone. 
 

Provide additional devices at no cost to the Department. 
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714-P01 PIPE EXTENSIONS: Remove the silted-in material from the pipes before extending them. 
Include the cost of removing the silt in the price bid for the respective culvert. Assume all pipes 
require silt cleanout. 

 
754-P01 RESET DYNAMIC SPEED DISPLAY SIGN: Remove and reset the solar powered Dynamic 

Speed Display Sign located at Sta 3993+16 Lt. Include all costs associated with removing, 
storing and resetting the Dynamic Speed Display Sign to be fully operational in the price bid 
for “Reset Sign Panel.” 

 
762-050  PAVEMENT MARKING: If the Engineer and Contractor agree, plan quantity will be used as 

the measurement for payment for pavement marking items. 
 
762-200 PERMANENT WATER BASED PAVEMENT MARKING: Replace the first paragraph of 762.04 

C.2.a "Method of Application" with the following: 
 
 Allow new bituminous treatment to cool to a temperature below 125 °F and cure for a period 

of 72 hours before applying permanent pavement marking. 
 
762-P01 SHORT TERM PAVEMENT MARKINGS: The plan quantity includes 2 applications of short-

term pavement markings. 
 

 The first temporary application will be for centerline and barrier lines after the chip seal 
operation is complete. 
 

 The second temporary application will be for centerline and barrier lines after the fog 
seal is complete. 
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SECTION 140 
 
770-P01   LED LUMINAIRE:  Provide luminaires that meet the following: 
 

Light Source LED 
Light Output 17,500 lm to 22,500 lm 
Driver 500 mA to 900 mA 
Wattage 135W to 190W 
Color Temperature 4000K ±400K 
Operating Temperature Range  -40°C to +40°C 
Photocell on Luminaire No 
Luminaire Housing Die Cast Aluminum 
Vibration Testing ANSI/NEMA C136.31 Level 2, 3 G 
Surge Suppression Rating ANSI/IEEE C62.41 Cat C 
Outdoor rating for housing, wiring, and drivers ANSI C136.25 IP-65 
Tool-less Access Yes 

 
Provide one of the luminaires listed or an approved equal for “Lighting System A”: 
 

Company Catalog Number 

American Electric Lighting 
ATB0 P453 MVOLT R2 4K NR (Type A) 
ATB0 P453 MVOLT R3 4K NR (Type B) 

Signify Lumec 
RFL-190W112LED-4K-G2-R2M-UNV NR (Type A) 
RFL-190W112LED-4K-G2-R3M-UNV NR (Type B) 

 
See Light Standards chart in Section 140 sheet 11 for Luminaire Type. 

 
770-P02   BREAKAWAY LIGHT STANDARD: Ensure the bases for the light standards are the 

breakaway transformer type with a minimum of 4 anchor bolts.  Galvanize the light 
standards and provide 8 ft davit mast arms. Ensure the shaft length is 42 ft from the 
top of the foundation to the bottom of the luminaire for all light standards. 

 
770-P03    HIGH MAST POLES: Provide high mast lighting poles following Section 895.13 

“High-Mast Lighting Assembly” of the standard specifications and a minimum of 8 
anchor bolts per pole. 

 
 
 
 
 
 
 
 
 
 
 

770-P04    LED LUMINAIRE – HIGH MAST:  Provide luminaires that meets the following: 
 

Light Source LED 
Light Output 55,000 lm to 65,000 lm 
Driver 850 mA to 1100 mA 
Wattage 400W to 600W 
Color Temperature 4000K ±400K 
Operating Temperature Range  -40°C to +40°C 
Luminaire Housing Die Cast Aluminum 
Vibration Testing ANSI/NEMA C136.31 Level 2, 3 G 
Surge Suppression Rating ANSI/IEEE C62.41 Cat C 
Outdoor rating for housing, wiring, and drivers ANSI C136.25 IP-65 
Qualified with Design Lights Consortium Yes 

 
Provide a cast aluminum slip fitter housing that accommodates a 2-inch horizontal 
pipe bracket and that is adjustable 3 degrees above and below the bracket axis for 
leveling. Provide means to prevent the twisting of the luminaire about the bracket. 
Include terminal boards in the housing. 
 
Provide an effective projected area of a luminaire less than 2.2 square feet. Provide a 
luminaire with a maximum weight of 62 pounds. 
 
Provide a symmetrical luminaire that has a maximum beam angle of between 55 
degrees and 60 degrees. Provide asymmetrical luminaires that have a Type III 
medium distribution. 

  
The High Mast Lighting was designed using these values: 
 
Roadway Classification Principal Arterial 
Average Maintained Illuminance 0.8 foot-candles 
Illuminance Uniformity Ratio (avg/min) 3.0:1 
Minimum Illuminance 0.2 foot-candles 
Light Loss Factor 0.81 

 
 Provide the high mast luminaires listed below or an approved equal for the High Mast 

Lighting. 
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Company Catalog Number 
Holophane High Mast LED HMLED4 P3 40K MVOLT AW 
Holophane High Mast LED HMLED4 P3 40K MVOLT MAS 
    

 
 Include all cost associated with the LED luminaire in the bid price for “LED Luminaire 

– High Mast”. 
 
 
770-P05 HIGH MAST TOWER LABELING: Provide labels on every high mast tower with the 

following specifications: 
 

 Outdoor rated permanent backing material 
 Protective coating 
 Outdoor rated Permanent Adhesive 
 1” letters, 3”x12” total size 
 5-year life span 
 5 total with the High Mast Number printed on each. Refer to the High Mast Light 

Standards charts in the plans for the High Mast Number. 
 
Install the label 2” above the hand hole cover and level with the foundation.  Ensure 
the surface is clean of dirt or debris.  If needed, sand the area to remove any surface 
rust.  Ensure the label is securely fastened to the surface. 
 

 Include all costs for purchasing and installing the labels in the item “LED Luminaire - 
High Mast”. 

 
770-P06   MULTIPLE UNDERGROUND CABLE: The plans call for using Multiple Underground 

Cable and Conduit in various locations. In lieu of the Multiple Underground Cable, the 
contractor may furnish and install rigid conduit and single RHW conductors of the 
same size for the Multiple Underground Cable. 
 
Install conduit size as specified by the National Electric Code. If the contractor 
chooses to use the conduit and single conductors, include the cost to furnish conduit 
and conductors in the item Multiple Underground Cable. Include the cost of installing 
conduit with single conductors in the bid price for High Mast Lighting and "Lighting 
System A”. 
 
Include the conduit shown in the plans under roadways for installing Multiple 
Underground Cable in the item High Mast Lighting and “Lighting System A”. 

 
770-P07   EXISTING INTERCHANGE LIGHTING:  The existing partial interchange lighting shall 

remain operational until the high mast lighting system is installed.  Include all costs to 
keep operational in the item “Remove Light Standard”.  

 

770-P08 WOOD POLE LIGHT STANDARD REMOVAL:  The wood pole light standards will be 
removed by MDU as shown in the plans.  Coordinate the removal with the installation 
of the new lighting.  MDU contact person:  Jeff Jirges 701-290-4378.  

 
770-P09 RODENT SCREENS: Provide rodent protection using wire mesh with a maximum 

size opening of ¼ inch for all light standard installations.  Place the wire mesh 
continuously around the anchor bolts to protect rodents from entering the base 
through the space between the concrete foundation and the lower plate of the light 
standard.  Secure the mesh to the anchor bolts.  Place the rodent screen the same 
day the light standard is installed.  Include all costs for labor, equipment, and 
materials necessary to complete this work in the price bid for “Lighting System A.” 
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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   TEMPORARY WETLAND IMPACT:  Temporary impact areas within wetlands and 
or other waters are incorporated into the plans for this project.  Remove temporary fill 
placed and sedimentation in wetlands or other waters.  Restore these wetlands to 
preconstruction contours. 
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MAINLINE LIGHTING TOTALSPEC UNITITEM DESCRIPTIONCODE

103 0100 CONTRACT BOND                                     L SUM 0.45 0.3 0 0 0.75

202 0135 REMOVAL OF BITUMINOUS SURFACING                   TON  6116 0 0 0 6116

202 0169 REMOVAL OF END SECTION-ALL TYPES & SIZES          EA   2 0 0 0 2

203 0109 TOPSOIL                                           CY   3326 257 0 0 3583

203 0138 COMMON EXCAVATION-SUBCUT                          CY   308 0 0 0 308

203 0140 BORROW-EXCAVATION                                 CY   3376 826 0 0 4202

216 0100 WATER                                             M GAL 267 0 0 0 267

251 0200 SEEDING CLASS II                                  ACRE 4.02 0 0 0 4.02

251 2000 TEMPORARY COVER CROP                              ACRE 4.02 0 0 0 4.02

253 0051 SOIL STABILIZER ACRE 0 0.65 0 0 0.65

253 0201 HYDRAULIC MULCH                                   ACRE 8.04 0.65 0 0 8.69

260 0100 SILT FENCE UNSUPPORTED                            LF   150 0 0 0 150

260 0101 REMOVE SILT FENCE UNSUPPORTED                     LF   150 0 0 0 150

261 0112 FIBER ROLLS 12IN                                  LF   930 0 0 0 930

261 0113 REMOVE FIBER ROLLS 12IN                           LF   480 0 0 0 480

302 0120 AGGREGATE BASE COURSE CL 5                        TON  9766 0 0 0 9766

401 0050 TACK COAT                                         GAL  641 0 0 0 641

401 0070 FOG SEAL                                          GAL  1213 0 0 0 1213

411 0100 MILLING PAVEMENT SURFACE                          TON  285 0 0 0 285

411 0110 MILLING PCC PAVEMENT                              SY   221 0 0 0 221

420 0111 CRS2P EMULSIFIED ASPHALT                          GAL  6806 0 0 0 6806

420 0125 COVER COAT MATERIAL CL 41                         TON  229 0 0 0 229

430 0045 SUPERPAVE FAA 45                                  TON  1831 0 0 0 1831

430 1000 CORED SAMPLE                                      EA   11 0 0 0 11

430 5806 PG 58H-28 ASPHALT CEMENT                          TON  117 0 0 0 117

702 0100 MOBILIZATION                                      L SUM 0.45 0.3 0 0 0.75

704 0100 FLAGGING                                          MHR  500 0 0 0 500

704 1000 TRAFFIC CONTROL SIGNS                             UNIT 2130 0 0 0 2130

704 1048 PORTABLE RUMBLE STRIPS                            EA   2 0 0 0 2

704 1060 DELINEATOR DRUMS                                  EA   70 0 0 0 70

704 1067 TUBULAR MARKERS                                   EA   160 0 0 0 160

704 1080 STACKABLE VERTICAL PANELS                         EA   68 0 0 0 68

706 0500 AGGREGATE LABORATORY                              EA   0.75 0 0 0 0.75

706 0550 BITUMINOUS LABORATORY                             EA   0.75 0 0 0 0.75

706 0600 CONTRACTOR'S LABORATORY                           EA   0.75 0 0 0 0.75

714 0615 PIPE CONC REINF 24IN CL III                       LF   44 0 0 0 44

714 3020 END SECT-CONC REINF 24IN                          EA   2 0 0 0 2

714 5015 PIPE CORR STEEL .064IN 18IN                       LF   12 0 0 0 12

714 5810 END SECT CORR STEEL .064IN 18IN                   EA   2 0 0 0 2

714 9660 REMOVE & RELAY END SECTION-ALL TYPE & SIZES       EA   2 0 0 0 2

754 0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING        SF   40.8 0 0 0 40.8

754 0112 FLAT SHEET FOR SIGNS-TYPE IV REFL SHEETING        SF   55.6 0 0 0 55.6

754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE      LF   565 0 0 0 565

754 0592 RESET SIGN PANEL                                  EA   17 0 0 0 17

762 0103 PVMT MK PAINTED-MESSAGE                           SF   240 0 0 0 240

762 0430 SHORT TERM 4IN LINE-TYPE NR                       LF   13568 0 0 0 13568

762 0434 SHORT TERM 8IN LINE-TYPE NR                       LF   2712 0 0 0 2712



2

.     .     ..

Estimated Quantities

 

8ND

lucas10:10:35 AM3/18/2022

SHEET

NO.

SECTION 

NO.
PROJECT NO.STATE

NH-5-085(077)074

NH-5-085(081)073

MAINLINE LIGHTING TOTALSPEC UNITITEM DESCRIPTIONCODE

762 1104 PVMT MK PAINTED 4IN LINE                          LF   12076 0 0 0 12076

762 1108 PVMT MK PAINTED 8IN LINE                          LF   1616 0 0 0 1616

762 1124 PVMT MK PAINTED 24IN LINE                         LF   171 0 0 0 171

770 0003 LIGHTING SYSTEM A                                 EA   0 1 0 0 1

770 0030 CONCRETE FOUNDATION-HIGH MAST LIGHTING            EA   0 8 0 0 8

770 0060 CONCRETE FOUNDATION-FEED POINT-TYPE B             EA   0 1 0 0 1

770 0220 CABLE TRENCH-TYPE II                              LF   0 4983 0 0 4983

770 0340 2.5IN DIAMETER RIGID CONDUIT                      LF   0 819 0 0 819

770 0485 MULTIPLE UNDERGROUND CABLE 4NO4 STYLE USE         LF   0 5878 0 0 5878

770 0735 FEED POINT-TYPE II-PAD MOUNTED                    EA   0 1 0 0 1

770 3733 HIGH MAST LIGHTING ASSEMBLY TYPE HM-140-4         EA   0 6 0 0 6

770 3739 HIGH MAST LIGHTING ASSEMBLY TYPE HM-140-10        EA   0 2 0 0 2

770 4280 LED LUMINAIRE - HIGH MAST                         EA   0 42 0 0 42

770 4560 REMOVE LIGHT STANDARD                             EA   0 17 0 0 17
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ND

NO.
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NO.
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Basis of Estimate

 

US 85

 

Belfield Turn Lanes



203‐0138
Common Excavation ‐ Subcut 

(CY)
**Pay Item

Embankment
(CY) 

Common Excavation ‐ 
Waste***

(CY)

203‐0140
Borrow Excavation 

(CY)
Pay Item

 203‐0109
Topsoil  
(CY)

*Pay Item
A B C D = C‐B‐A E

Common Excavation‐Waste from Tied Project NH‐5‐085(081)073 0 0 1,250 ‐1,250 0
3975+13 to 3993+31 (Hwy 85 Mainline) 0 3,615 0 3,615 3,326
3977+65 (County Road 10 East and West) 308 1,319 0 1,011 0

Lighting Earthwork 0 826 0 826 257
Total 308 5,760 ‐‐‐ 4,202 3,583

* Topsoil Volumes Computed from Surface Areas Measurements at a 6" Depth.
** Common Excavation ‐ Subcut will not be measured and will be paid for at plan quantity. Common Excavation ‐ Subcut is located at County Road 10
*** Common Excavation ‐ Waste: Utilize waste material from tied project no. NH‐5‐085(081)073, PCN 22832. Common Excavation ‐ Waste will be paid for on tied project.

Location



Radius = 350'

Radius = 55'

Radius = 55'

68'

12'

HMA

Section B-B

Varies

Notes:

Aggregate Base Course CL 5

Legend

A

A

Hot Mix Asphalt (HMA)

be a 4:1 or flatter.

Slough is required to 

B

B

of approaches

Refer to Section 82 for coordinate data information 4.

to a 4:1 or flatter. (see section B-B)

The HMA slough around the radii must be constructed3.

Refer to Section 90 Paving Layout sheets for quantities.2.

may vary in the field, as approved by the Engineer.

Actual HMA paving and aggregate base course limits1.

US85

C
o
. 

R
d
. 
1
0

C
o
. 

R
d
. 
1
0

*Drawing Not to Scale

6'12' 2' 18' 23'

7.0%

2.1%
2.1%2.1%

CL

2" Mill & HMA Overlay

6" Full Depth HMA

21" Aggregate Base Course CL 5

Section A-A - Removal

Section A-A - Proposed

6'12' 43'

CL

Common Excavation - Subcut 

Removal of Bituminous Surfacing Varie
s

Varies

2" Mill Pavement Surface

Removal of Bituminous Surfacing

Milling Pavement Surface

Common Excavation - Subcut

2.1%
2.1%

7.0%

27"

27"

See Section 90 for Surfacing Quantities

*See Section 40 for Removal/Milling

3976 3977 3978 3979 3980

STATE PROJECT NO.
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NO.

SHEET

NO.

SECTION
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NH-5-085(077)074 1

US 85

Belfield Turn Lanes

Approach Paving Details

County Road 10 - West Leg



Radius = 350'

Radius = 55'

Radius = 55'

Radius = 350'

28'

HMA

Section B-B

Varies

be a 4:1 or flatter.

Slough is required to 

B

B

US85 A

A

C
o
. 

R
d
. 
1
0

C
o
. 

R
d
. 
1
0

2" Mill & HMA Overlay
6" Full Depth HMA

21" Aggregate Base Course CL 5

Aggregate Base Course CL 5

Legend

Hot Mix Asphalt (HMA)

Section A-A - Removal

Removal of Bituminous Surfacing

Milling Pavement Surface

Common Excavation - Subcut

12'

CL

CL

Section A-A - Proposed

6'12'

6'12' 50'

173'

123'

7.0%

2.1%

2.1%

Removal of Bituminous Surfacing

Varies

Common Excavation - Subcut 

2" Mill Pavement Surface

Varies

Varies
Common Excavation - Subcut 

of approaches

Refer to Section 82 for coordinate data information 4.

to a 4:1 or flatter. (see section B-B)

The HMA slough around the radii must be constructed3.

Refer to Section 90 Paving Layout sheets for quantities.2.

may vary in the field, as approved by the Engineer.

Actual HMA paving and aggregate base course limits1.
Notes:

27"

2.1%

7.0%
27"

*Drawing Not to Scale

See Section 90 for Surfacing Quantities

*See Section 40 for Removal/Milling

3976 3977 3978 3979 3980

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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US 85

Belfield Turn Lanes

Approach Paving Details

County Road 10 - East Leg



3981+00 LT

3981+00 RT

Centerline

PR85 

12' 6' 2' 30'

Centerline

PR85 

12'6'2'12'

Section A-A Approach Paving

Section A-A Approach Paving

2.1%2.1%
Varies

3980 3981

39813980

HMA

Varies

be a 4:1 or flatter.

Slough is required to 

Section B-B

HMA

Varies

be a 4:1 or flatter.

Slough is required to 

Section B-B

B

B

A

A

B

B

2.1%2.1%
Varies

Average HMA Depth = 2.5"

Average HMA Depth = 2.5"

US85

US85

Private Approach

Private Approach

2"

2"

2" Mill & HMA Overlay

2" Mill & HMA Overlay

A

A

Legend

HOT MIX ASPHALT (HMA)

*Drawing Not to Scale

Match Existing Radius

Match Existing Radius

Match Existing Radius

Match Existing Radius

See Section 90 for Surfacing Quantities

*See Section 40 for Removal/Milling

Approach

Existing Bituminous

Approach

Existing Bituminous

Approach

Existing Bituminous

Approach

Existing Bituminous

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION

3/2/2022 shannon S:\2019proj\1911B\Project\5085074.077\Design\PlanSheets\020GD_003_Approaches_Private Drives.dgn3:25:10 PM

20

 

 

 

 

  

  

  

  
NH-5-085(077)074

Approach Paving Details

US 85

Belfield Turn Lanes

Private Drives

3



Centerline

PR85 

12'6'2'16'

Section A-A Approach Paving

2.1%2.1%
Varies

Existing Concrete Approach

Centerline

PR85 

12' 6' 2' 12'

Section A-A Approach Paving

2.1% 2.1%
Varies

HMA

Varies

be a 4:1 or flatter.

Slough is required to 

Section B-B

B

B

B

B

A

A

A

A

3985 3986 3987

3987 39883986

HMA

Varies

be a 4:1 or flatter.

Slough is required to 

Section B-B
3986+71 LT

3985+51 RT

Dollar General Approach

South Trapper's Kettle Approach

Approach

Existing Concrete 

Average HMA Depth = 2.5"

Average HMA Depth = 2.5"
US85

US85

2"

2"

2" Mill & HMA Overlay

2" Mill & HMA Overlay

*Drawing Not to Scale

See Section 90 for Surfacing Quantities

*See Section 40 for Removal/Milling

Approach

Existing Bituminous

Approach

Existing Bituminous

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Approach Paving Details

US 85

Belfield Turn Lanes

Dollar General & South Trapper's Kettle



Centerline

PR85 

12'6'2'40'

Section A-A Approach Paving

2.1%2.1%
Varies

Existing Concrete Approach

Section A-A Approach Paving

HMA

Varies

be a 4:1 or flatter.

Slough is required to 

Section B-B

B

B

HMA

Varies

be a 4:1 or flatter.

Slough is required to 

Section B-B
3989+10 RT

3991+00 RT

A

A

3988 3989 3990

3990 3991 3992

Existing Concrete Approach

Approach

Existing Concrete 

A

A

14'

Average HMA Depth = 5.5"

Centerline

PR85 

12' 6' 14' 18'

Varies

2.1%2.1%

Average HMA Depth = 3.0"

2" Mill & HMA Overlay

2" Mill & HMA Overlay

2"

2"

US85

US85

Legend

HOT MIX ASPHALT (HMA) *Drawing Not to Scale

Approach

Existing Concrete

B

B

See Section 90 for Surfacing Quantities

*See Section 40 for Removal/Milling

South Super Pumper Approach

North Super Pumper Approach

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Approach Paving Details

US 85

Belfield Turn Lanes

North & South Super Pumper Approaches



Section A-A Approach Paving

Section C-C Approach Paving

B

B

A

A

3989 3990 3991

C

C

B

B

HMA

Varies

be a 4:1 or flatter.

Slough is required to 

Section B-B

Centerline

PR85 

12'6'14'48'

Varies

2.1% 2.1%

Average HMA Depth = 7.5"

Centerline

PR85 

12'
2'

28'

Average HMA Depth = 3.5"

2.1%

Var
ies

14'

US85

2" Mill & HMA Overlay

Legend

HOT MIX ASPHALT (HMA)

6'

2" Mill & HMA Overlay

2"

2"

3989+36 LT 3990+81 LT

*Drawing Not to Scale

Match Existing Radius

Match Existing Radius

Match Existing Radius

Match Existing Radius

See Section 90 for Surfacing Quantities

*See Section 40 for Removal/Milling

Approach

Existing Bituminous

Approach

Existing Bituminous

Approach

Existing Bituminous

Approach

Existing Bituminous

North Trapper's Kettle Approach Conoco Approach

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Approach Paving Details

US 85

Belfield Turn Lanes

North Trapper's Kettle & Conoco Apporach



3) Aggregate Base Course Class 3 or Class 5

2) Trench excavation

1) Pipe

*Included in Pipe Pay Item

2. Aggregate may be either Class 3 or Class 5 Aggregate Base Course.

1. Embankment may be either Borrow Excavation or Common Excavation

  NOTES:

7) Mulching

6) Seeding

5) Topsoil

4) Borrow Excavation or Common Excavation

    Remove End Section and Place New End Section

3) Remove & Reset End Section or 

2) Remove & Relay Pipe - All Types & Sizes (when required)

1) Pipe*

Pay Items

Existing Pipe

Removal Section

Cross Section View

Proposed Section

Cross Section View

Pipe

Existing

Proposed Section
Plan View

Backfill Detail

Removal Detail

Side View

1.
5:
1

1.5:1

3.5' Max

O.D.2' 2'

1.5:1

1.
5:
1

Side View (Topsoil not shown)

Dim (A)

Dim (D)

Remove Existing Topsoil

Trench Excavation

Pavement Top of Subgrade at `

Extend Pipe

Place Aggregate Base Course Class 3 or Class 5

Place End Section

Dim (A)>4 Feet

Material (C)Material (B)

Material (C)

Material (B)

Existing Foreslope
Pavement Material (B)

Backfill Dimension

Topsoil

Extend Pipe

Place End Section

Place Aggregate Base Course Class 3 or Class 5

Trench Excavation

Remove Existing Topsoil

Remove End Section

Pavement

Base

Edge of Graded Shoulder

Existing Foreslope

Remove Existing Topsoil

Remove & Relay Pipe (when required)

BaseBase

Grade Widening

Roadway Widening

Existing Pipe
Pipe `

0.5 O.D.+1 Foot

0.5 O.D.

Dim (D)

Top of Subgrade at `

Material (C)Material (B)

Dim (A)<=4 Feet

Embank or Aggr

Embank or Aggr

Backfill Dimension

Embankment

Embankment

Embankment

Embankment

Aggregate

Aggregate

6"

6"

Metal

Concrete

Pipe Materials

Metal

Concrete

Pipe Materials

Pipe Extension
0.5 O.D.+1 Foot

0.5 O.D.

Dim (D)

Dim (D)

2:1

3) Surfacing Removal

2) Reinforcement Fabric - Type R1

1) Pipe

Pay Items

5) Approved Backfill

4) Aggregate Base Course Cl 3 or Cl 5

 placement of suitable excavated material on inslope.

3) Disposal of unsuitable excavated material and

2) Trench excavation

1) Pipe

Included in Pipe Pay Item
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Mainline Widening CL Pipe Extension Detail
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Belfield Turn Lanes
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Flow

Grading Tie Line

Grading Tie Line

Stabilized Topsoil Berm

Stabilized Topsoil Berm

Flow

Topsoil Berm Detail

Construct height of berm taller than the fiber roll

Topsoil Berm

Stabilized

Overlap berm 18" to 24"

Overlap berm 18" to 24"

5' Max Width
Weir Opening

Fiber Roll 12IN

Include costs for fiber rolls in the unit price bid for "Fiber Rolls 12IN"7.

Include costs to create, stabilize, maintain, and dismantle the berm in the unit price bid for "Topsoil".6.

Install fiber rolls as the weirs are created in the topsoil berm.5.

Avoid placing weirs adjacent to waterbodies.4.

Place weirs intermittently throughout the length of the berm to allow stormwater to drain through the berm.3.

Stabilize berms in accordance with the Construction General Permit.2.

Windrow the existing topsoil from the foreslope to create a berm at the grading tie line.1.

Notes:

Drawing D-261-1)

(install as per Standard

Fiber Roll 12IN 
use at weirs.  The Engineer will measure the actual quantity required in the field.

A quantity of 180 LF of Fiber Roll 12IN has been included in the quantities for 

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Temporary Topsoil Berm and Weir Detail

 

 

US 85

 

Belfield Turn Lanes
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54'

4'6.5'12'12'6.5'4'

Slough Shoulder SB Driving Lane SloughShoulderNB Driving Lane

15" Aggr Base Course 12" Blended Base

70'

Varies
Varies

36" 36" 2.1%

18'18'

9" AsphaltVari
es Varies

2.1%

6' 6'

Mill 2" AsphaltMill 2" Asphalt

3975+13 to 3993+31

Existing Typical Section

Removal of Bituminous SurfacingRemoval of Bituminous Surfacing

*3975+13 to 3993+31

Removal Typical Section

approaches. See Section 40 for station ranges and quantities. 

* Do not perform Removal of Bituminous Surfacing across existing

30
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Existing & Removal Typical Sections

US 85

Belfield Turn Lanes

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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to the turn lane and approach locations.

*Station ranges are approximate due 

6" HMA

6:1

12' 2'

23.5'

NB Driving Lane

S
h
ld
r

2.1%

6:1

12'2'

23.5'

SB Driving Lane

S
h
ld
r

2.1%

12'

Center Lane

6" HMA

12'2'

35.5'

53.83'

SB Driving Lane

S
h
ld
r

2.1%

6:1

12' 6'

27.5'

NB Driving Lane Shldr

2.1%

12'

Center Lane

12'

SB Rt Turn Lane

6:1

3984+84 to 3987+10

Three-Lane Section w/ NB Rt Turn Lane

Proposed Typical Section

6'6'

6'

2" HMA
6" HMA

2" HMA

6" HMA

2" HMA

Topsoil

Topsoil

Topsoil

Topsoil

30" Aggregate Base Course CL 5

30" Aggregate Base Course CL 5
30" Aggregate Base Course CL 5

12' 2'

32'

35.53'

NB Driving Lane

S
h
ld
r

2.1%

6:1

12'2'

23.5'

SB Driving Lane

S
h
ld
r

2.1%

12'

Center Lane

12'

NB Rt Turn Lane

6'

6" HMA
2" HMA

Topsoil

30" Aggregate Base Course CL 5

6:1

Topsoil

53.85'

6" HMA

30" Aggregate Base Course CL 5

2" HMA

6'

6'

2" HMA

3991+71 to 3993+31

Three-Lane Section w/ SB Rt Turn Lane & 6' NB Shoulder

Proposed Typical Section

3987+10 to 3991+71

3975+13 to 3984+84

Three-Lane Section

Proposed Typical Section

40.5'

44.5'

30" Aggregate Base Course CL 5

40.5'

40.5'

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION

3/2/2022 shannon S:\2019proj\1911B\Project\5085074.077\Design\PlanSheets\030TP_002_Proposed.dgn3:31:02 PM

30

 

 

 

  

  

NH-5-085(077)074 2

Proposed Typical Sections

US 85

Belfield Turn Lanes



6" Blended Base*

Varies 

Varies 

and Base Material 

Remove Existing Asphalt 

TopsoilTopsoil

Varies 

6" HMA

21" Aggregate Base Course CL 5

*

*

*

*

*

*

Varies 

Varies 

Varies 

*Varies*Var
ies

*Var
ies *Varies

*Varies*Var
ies

*Varies*Varies

2+20 to 3+92 (East Side)

1+20 to 1+58 (West Side)

Existing Typical Section

County Road 10

2+20 to 3+92 (East Side)

1+20 to 1+58 (West Side)

Removal Typical Section

County Road 10

2+20 to 3+92 (East Side)

1+20 to 1+58 (West Side)

Proposed Typical Section

County Road 10

6" Blended Base*

8" Asphalt*

Refer to Section 20 and 82 for specific information. 

Existing depths are estimated; not field verified.

flared geometrics of the intersection.

* Notes: Existing widths and slopes vary due to the 

8" Asphalt*
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US 85

Belfield Turn Lanes

STATE PROJECT NO.

ND

NO.

SHEET

NO.
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Existing, Removal & Proposed Typical Sections

East & West Portions of County Road 10



6:1

23.5'

6:1

6:1

6:1

23.5'

35.5'

6:1

27.5'

6:1

20' Chip &  Fog Seal
Seal
Fog 
3.5'

23.5'

20' Chip &  Fog Seal
Seal
Fog 
3.5'

20' Chip & Fog Seal
Seal
Fog
3.5'

24' Chip & Fog Seal 3.5' Fog Seal32' Chip & Fog Seal
Seal
Fog 
3.5'

HMA

HMA HMA

HMAHMA Existing Asphalt

Existing Asphalt

Existing Asphalt

Sta 3984+84 to 3987+10

Three-Lane Section w/ NB Rt Turn Lane

Proposed Seal Coat Typical Section

Sta 3987+10 to 3991+71

Sta 3968+95 to 3984+84

Three-Lane Section

Proposed Seal Coat Typical Section

Sta 3991+71 to 3999+10

Three-Lane Section w/ SB Rt Turn Lane & 6' NB Shoulder

Proposed Seal Coat Typical Section

to the turn lane and approach locations.

*Station ranges are approximate due 

HMA

35.53'

32' Chip & Fog Seal
Seal
Fog 
3.5'

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Proposed Typical Sections

US 85

Belfield Turn Lanes

Seal Coat



LEGEND

Removal of Bituminous Surfacing

UNIT    QUANTITYBID ITEMCODESPEC

Area = 4,812 SF

and 6" of Aggregate Base

Estimated 8" of Bituminous

Area = 6,529 SF

and 6" of Aggregate Base

Estimated 8" of Bituminous

 

TON 1003975+13 to 3988+00 Rt

TON923975+13 to 3988+00 Lt

TON 43986+65 (Approach) Lt
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SY863985+50 (Approach) Rt

MILLING PCC PAVEMENT0110411

Bituminous Surfacing

36" Removal of 

Bituminous Surfacing

36" Removal of 

TON1433987+23 to 3988+00 Lt

TON3633986+04 to 3988+00 Rt

TON9073981+33 to 3986+23 Lt
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TON 363988+00 to 3993+32 Rt

TON403988+00 to 3992+79 Lt

TON 43990+84 (Approach) Lt

TON33989+29 (Approach) Lt
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Milling Pavement Surface

SY653990+92 (Approach) Rt

SY703989+29 (Approach) Rt

MILLING PCC PAVEMENT0110411

Bituminous Surfacing

36" Removal of 
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EA13978+74 - 45' LT

EA13978+74 - 63' RT

END SECT-CONC REINF 24IN3020714

EA13975+24 - 55' RT

EA13975+24 - 42' LT

REMOVE & RELAY END SECTION - ALL TYPES & SIZES9660714

EA13978+74 - 45' LT

EA13978+74 - 39' RT

REMOVAL OF END SECTION - ALL TYPES & SIZES0169202

LF 243978+74 - 39' to 63' RT
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Existing Ground

End Sliver Grading

EA13991+29 - 62' LT

EA13988+70 - 61' RT

END SECT CORR STEEL .064IN 18IN5810714

(22.5° BEND)

LF 43991+25 - 61' LT to 3911+29 - 62' LT

(22.5° BEND)

LF43988+74 - 60' RT to 3988+78 - 59' RT

LF43988+70 - 61' RT to 3988+74 - 60' RT

PIPE CORR STEEL .064IN 18IN5015714
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ND NH-5-085(077)074 75 1 

 
Wetlands, Mitigation, 
 and Environmental 

 
ND 85 

 
Belfield Turn Lanes 

 

Wetland Impact Table 

Wetland 
Number Location 

Wetland 
Feature 

USACE 
Jurisdictional 

Wetlands1 

Wetland Impacts 
Acre(s) 

USFWS Easement 
Impacts            
Acre(s) 

Wetland Mitigation 

Mitigation Required USACE/11990 Bank 11990 Bank USFWS Bank Onsite 

Temp.  Perm.  Temp. Perm. 
EO 

11990 USACE USFWS Location Acre(s) Location Acre(s) Location Acre(s) 

Mitigation 
Location; 

Ratio Acre(s) 
Constructed 

Site # 

Constructed 
Size         

Acre(s) 

1a 
Section 32, 

T140N, 
R99W 

Created No 0.15 0.01   N N N           

1b 
Section 32, 

T140N, 
R99W 

Created No 0.01 0.01   N N N           

2 
Section 32, 

T140N, 
R99W 

Created No 0.00 0.01   N N N           

        0.16 0.03                  

 
 

1 A wetland Jurisdictional Determination was issued by the USACE on 09/24/2019; NWO-2015-00767-BIS. 
 
 

 
 

Impact Summary Table 

  

Mitigation Summary Table 

Permanent            
Impact Summary 

Temporary Impacts and 
additional information 

    Location 
Onsite 
Acre(s) 

11990    
Bank        

Acre(s) 

USACE/11990    
Bank              

Acre(s) 

USFWS    
Bank        

Acre(s) 

Wetland 
Type 

Total 
(Acres) 

Wetland 
Type Total (Acres/Lf)   

USACE Only NA 0.00    0.00   

Natural/JD 0.00 Temporary 
JD 0.00 

  
EO 11990 Only NA 0.00 0.00     

Natural/Non-
JD 0.00 Non-JD 

Temporary 0.00 
  

USACE/11990 NA 0.00   0.00   

Created/JD 0.00 Permanent   
JD  > 0.10 0.00 

  
USFWS NA       0.00 

Created/Non-
JD 0.03 Permanent 

OW 0.00 ac/00 ft. 
   

Total 0.00 0.00 0.00 0.00 

Total   0.03 Temporary 
OW 0.00 ac/00 ft 
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3969 3970 3971 3972 3973 3974 3975 3976 3977

Sec 5

T-139-N

R-99-W

Sec 4

T-139-N

R-99-W

US 85 US 85

5
th
 A

v
e
 N

ESec 5

T-139-N

R-99-W

O' Connor's Addition

UNIT    QUANTITYBID ITEMCODESPEC

Existing ROW

Grading Tie

Existing ROW

Grading Tie

Silt Fence - Unsupported

LEGEND

Fiber Rolls - 12"

Delineated Wetland

Flow Arrow

ACRE0.323974+42 to 3977+00 Lt

ACRE0.473974+42 to 3977+00 Rt

TEMPORARY COVER CROP2000251

LF303975+24 Lt

FIBER ROLLS 12IN0112261

 

LF303975+24 Lt

REMOVE FIBER ROLLS 12IN0113261

Fiber Rolls 12IN

ACRE0.323973+60 to 3977+00 Lt

ACRE0.473971+88 to 3977+00 Rt

HYDRAULIC MULCH0201253

& Hydraulic Mulch

Temporary Cover Crop 

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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1

UNIT    QUANTITYBID ITEMCODESPEC

Existing ROW

Grading Tie

Existing ROW

Grading Tie

Silt Fence - Unsupported

LEGEND

Fiber Rolls - 12"

Delineated Wetland

Flow Arrow

Silt Fence Unsupported 150 LF

ACRE0.753977+00 to 3985+00 Lt

ACRE1.013977+00 to 3985+00 Rt

TEMPORARY COVER CROP2000251

LF30 3981+20 Lt

LF303981+17 Rt

LF303978+74 Lt

FIBER ROLLS 12IN0112261

LF30 3981+20 Lt

LF303981+17 Rt

LF303978+74 Lt

REMOVE FIBER ROLLS 12IN0113261

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

ACRE0.753977+00 to 3985+00 Lt

ACRE1.013977+00 to 3985+00 Rt

HYDRAULIC MULCH0201253

LF1503984+26 to 3985+48

SILT FENCE UNSUPPORTED0100260

LF1503984+26 to 3985+48 Lt

REMOVAL SILT FENCE UNSUPPORTED0101260

& Hydraulic Mulch

Temporary Cover Crop 
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NO.

SHEET

NO.
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3985 3986 3987 3988 3989 3990 3991 3992 3993 3994

Silt Fence - Unsupported

UNIT    QUANTITYBID ITEMCODESPEC

LEGEND

Fiber Rolls - 12"

Delineated Wetland

Flow Arrow

Existing ROW

Grading Tie

Existing ROW

Grading Tie

ACRE0.773985+00 to 3994+47 Lt

ACRE0.703985+00 to 3993+07 Rt

TEMPORARY COVER CROP2000251

LF303991+28 Lt

LF303991+28 Rt

LF303989+68 Rt

LF30 3989+63 Lt

LF303987+06 Lt

LF303985+89 Rt

FIBER ROLLS 12IN0112261

LF303991+28 Lt

LF303991+28 Rt

LF303989+68 Rt

LF303989+63 Lt

LF303987+06 Lt

LF303985+89 Rt

REMOVE FIBER ROLLS 12IN0113261

Fiber Rolls 12IN

Fiber Rolls 12IN Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

ACRE0.773985+00 to 3994+47 Lt

ACRE0.703985+00 to 3993+07 Rt

HYDRAULIC MULCH0201253

& Hydraulic Mulch

Temporary Cover Crop

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Sec 5

T-139-N

R-99-W

T-139-N

R-99-W

Tel Ped

FO Tel Ped

UNIT    QUANTITYBID ITEMCODESPEC

ACRE0.323973+60 to 3977+00 Lt

ACRE0.473971+88 to 3977+00 Rt

SEEDING CLASS II0200251

LEGEND

Fiber Rolls - 12"

Delineated Wetland

Flow Arrow

Existing ROW

Existing ROW

Grading Tie

Grading Tie

Fiber Rolls 12IN

LF303975+24 Lt

FIBER ROLLS 12IN0112261

ACRE0.323973+60 to 3977+00 Lt

ACRE0.473971+88 to 3977+00 Rt

HYDRAULIC MULCH0201253

& Hydraulic Mulch

Seeding Class II

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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UNIT    QUANTITYBID ITEMCODESPEC

LEGEND

Fiber Rolls - 12"

Delineated Wetland

Flow Arrow

ACRE    1.013977+00 to 3985+00 Rt

ACRE0.753977+00 to 3985+00 Lt

SEEDING CLASS II0200251

Existing ROW

Existing ROW

Grading Tie

150 LF

Fiber Rolls - 12IN 

Grading Tie

Fiber Rolls 12IN
Fiber Rolls 12IN

Fiber Rolls 12IN

LF1503984+26 to 3985+48 Lt

LF30 3981+20 Lt

LF303981+17 Rt

LF303978+74 Lt

FIBER ROLLS 12IN0112261

ACRE1.013977+00 to 3985+00 Rt

ACRE0.753977+00 to 3985+00 Lt

HYDRAULIC MULCH0201253

& Hydraulic Mulch

Seeding Class II

3977 3978 3979 3980 3981 3982 3983 3984 3985

Sec 4

T-139-N

R-99-W

Sec 32

T-140-N

R-99-W

Sec 33

T-140-N

R-99-W

US 85 US 85
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0
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3985 3986 3987 3988 3989 3990 3991 3992 3993 3994

STARK COUNTY

CITY OF BELFIELD

UNIT    QUANTITYBID ITEMCODESPEC

LEGEND

Fiber Rolls - 12"

Delineated Wetland

Flow Arrow

ACRE0.773985+00 to 3994+47 Lt

ACRE0.703985+00 to 3993+07 Rt

SEEDING CLASS II0200251

Existing ROW

Grading Tie

Existing ROW

Grading Tie

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

LF303991+28 Lt

LF303991+28 Rt

LF303989+68 Rt

LF30 3989+63 Lt

LF303987+06 Lt

LF303985+89 Rt

FIBER ROLLS 12IN0112261

ACRE0.773985+00 to 3994+47 Lt

ACRE0.703985+00 to 3993+07 Rt

HYDRAULIC MULCH0201253

& Hydraulic Mulch

Seeding Class II

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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US 85 (Chain: SCL85)

" RB2
1

1296399.22457967.953977+66.52Twp line xing

END

1296574.66463255.364030+56.84Rec Sec Cor

I-94 (Chain: EX94)

1294896.08460277.712221+13.62PT

1293461.84460511.302206+56.55PC

1291218.19461177.412183+16.12BEG

1299075.66460134.322262+95.66PC

1300780.65459812.972280+37.36PT

1301736.94459476.552290+51.10END

2213+89.04

5729.65

732.48

1457.06

= Delta 

= PI STA

= Da

= R

= T

= L

= PI STA

= Delta 

= Da

5729.65= R

= T 877.62

1741.70= L

C603C601

2271+73.28

17° 25' 00" RT

1° 00' 00"1° 00' 00"

14° 34' 14" LT

 PRIMARY CONTROL

850' Lt3979+752659.861295556.70458204.23 GPS 1

SCL8532' Rt3959+941296360.08456196.01 75

 Cor4
1Rec 

1296300.88455348.603951+45.21BEG

PK Nail

1296367.85457399.603971+97.31PI

Station equation US 85 (SCL85) at I 94 (EX94) 5/8" Rebar with Alum Cap stamped "GPS 1" 

5/8" Rebar with Alum Cap stamped "GPS 3" 

1296474.06460223.574000+23.39US 85

1296474.06460223.572236+92.53I 94

1296486.94460611.644004+11.67 line xing4
1

C601

1294164.03460302.832213+89.04PI

C603

1299952.76460104.222271+73.28PI

1296474.06460223.572236+92.53US 85

N/AN/A2676.811294214.38454045.60 GPS 3

 T-139-N R-99-W

 T-140-N R-99-W

1296300.88455348.605-B Cor Sec 44
1 W 

1296201.29452708.675-C SW Cor Sec 4

1296386.42457968.365-A NW Cor Sec 4

1296574.66463255.365-L SE Cor Sec 29

1296480.53460611.865-M Cor Sec 334
1 W 

1299029.34457882.796-N Cor Sec 334
1 S 

1301773.70460430.977-M Cor Sec 334
1 E 

1293747.47458066.444-A Cor Sec 54
1 N 

INITIALIZING BENCH MARK

________

NAVD-88

Assumed Coordinates
NDGPS Stations (OPUS)

All coordinates and measurements

on this document derived from

the International Foot definition.

Date Survey Completed 04/18/19

GEOID12B ________
Combination Factor (cf) = 0.9998175 

reference frame; North Dakota South Zone

They are derived from the NAD83(2011)

County ground coordinates.

All coordinates on this sheet are Stark     

GEOID18
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PRELIMINARY SURVEY COORDINATE AND CURVE DATA - Belfield - BNR SEP N TO S I-94 JCT                    
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                                       ARC DEFINITION  PNT              STATION               NORTHING               EASTING   PNT       NORTHING       EASTING       ELEV       STATION       OFFSET

 

NOTES: Sheet 1 of 1

                                        MONUMENT DESCRIPTION

EASTINGNORTHINGIRN CORNER



                                                                                                                        
Ending chain PR85 description                                                                                           
===============================================================================                                         
                                                                                                                        
Point PR8522          N     460,223.5738 E   1,296,474.0619 Sta    4000+23.38                                           
                                                                                                                        
Course from PR8521 to PR8522 N 1° 32' 43.57" E Dist 337.3365                                                            
                                                                                                                        
Point PR8521          N     459,886.3600 E   1,296,464.9640 Sta    3996+86.04                                           
                                                                                                                        
Course from PR8519 to PR8521 N 2° 42' 54.66" E Dist 172.6578                                                            
                                                                                                                        
Point PR8519          N     459,713.8960 E   1,296,456.7850 Sta    3995+13.39                                           
                                                                                                                        
Course from PR8517 to PR8519 N 1° 43' 34.39" E Dist 99.1580                                                             
                                                                                                                        
Point PR8517          N     459,614.7830 E   1,296,453.7980 Sta    3994+14.23                                           
                                                                                                                        
Course from PR8515 to PR8517 N 1° 54' 06.32" E Dist 433.4988                                                            
                                                                                                                        
Point PR8515          N     459,181.5230 E   1,296,439.4120 Sta    3989+80.73                                           
                                                                                                                        
Course from PR8513 to PR8515 N 1° 52' 33.42" E Dist 523.9238                                                            
                                                                                                                        
Point PR8513          N     458,657.8800 E   1,296,422.2610 Sta    3984+56.81                                           
                                                                                                                        
Course from PR8511 to PR8513 N 1° 51' 47.52" E Dist 362.4987                                                            
                                                                                                                        
Point PR8511          N     458,295.5730 E   1,296,410.4750 Sta    3980+94.31                                           
                                                                                                                        
Course from PR859 to PR8511 N 1° 58' 09.00" E Dist 329.7277                                                             
                                                                                                                        
Point PR859           N     457,966.0400 E   1,296,399.1450 Sta    3977+64.58                                           
                                                                                                                        
Course from PR857 to PR859 N 3° 03' 09.68" E Dist 263.7252                                                              
                                                                                                                        
Point PR857           N     457,702.6890 E   1,296,385.1005 Sta    3975+00.85                                           
                                                                                                                        
Course from PR855 to PR857 N 2° 55' 41.28" E Dist 313.2385                                                              
                                                                                                                        
Point PR855           N     457,389.8595 E   1,296,369.0992 Sta    3971+87.62                                           
                                                                                                                        
Course from PR853 to PR855 N 2° 03' 50.78" E Dist 411.7767                                                              
                                                                                                                        
Point PR853           N     456,978.3500 E   1,296,354.2680 Sta    3967+75.84                                           
                                                                                                                        
Course from PR851 to PR853 N 1° 54' 22.08" E Dist 275.8384                                                              
                                                                                                                        
Point PR851           N     456,702.6643 E   1,296,345.0930 Sta    3965+00.00                                           
                                                                                                                        
===============================================================================                                         
Feature: Alignment 3 L                                                                                                  
Beginning chain PR85 description                                                                                        
                                                                                                                        
 PR851 PR853 PR855 PR857 PR859 PR8511 PR8513 PR8515 PR8517 PR8519 PR8521 PR8522 
Chain PR85 contains:                                                                                                    

Name: PR85
Best - Fit Design Alignment
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UNIT    QUANTITYBID ITEMCODESPEC

LEGEND

TON14533977+66 (Approach) Rt

TON7573977+66 (Approach) Lt

TON7453975+13 to 3980+00 Rt

TON6653975+13 to 3980+00 Lt

AGGREGATE BASE COURSE CL 50120302

21" AGGREGATE BASE COURSE CL 5

6" - SUPERPAVE FAA 45
CHIP & FOG SEAL

GAL533977+66 (Approach) Rt (2nd Applicaiton)

GAL533977+66 (Approach) Rt (1st Applicaiton)

GAL293977+66 (Approach) Lt (2nd Applicaiton)

GAL293977+66 (Approach) Lt (1st Applicaiton)

GAL223975+13 to 3980+00 Rt (2nd Applicaiton)

GAL63975+13 to 3980+00 Rt (1st Applicaiton)

GAL223975+13 to 3980+00 Lt (2nd Applicaiton)

GAL53975+13 to 3980+00 Lt (1st Applicaiton)

TACK COAT0050401

GAL643977+66 (Approach) Rt

GAL303977+66 (Approach) Lt

GAL3473968+95 to 3980+00

FOG SEAL0070401

TON3543977+66 (Approach) Rt

TON1923977+66 (Approach) Lt

TON713975+13 to 3980+00 Rt

TON693975+13 to 3980+00 Lt

SUPERPAVE FAA 450045430

GAL3863977+66 (Approach) Rt

GAL2133977+66 (Approach) Lt

GAL1,8253968+95 to 3980+00

CRS2P EMULSIFIED ASPHALT0111420

TON133977+66 (Approach) Rt

TON73977+66 (Approach) Lt

TON603968+95 to 3980+00

COVER COAT MATERIAL CL 410125420

TON213977+66 (Approach) Rt

TON123977+66 (Approach) Lt

TON53975+13 to 3980+00 Rt

TON53975+13 to 3980+00 Lt

PG 58H-28 ASPHALT CEMENT5806430

(DEPTH VARIES)

SUPERPAVE FAA 45 OVERLAY 
2" MILL AND SUPERPAVE FAA 45 OVERLAY

30" AGGREGATE BASE COURSE CL 5

6" - SUPERPAVE FAA 45

3973 3974 3975 3976 3977 3978 3979 39803969

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Paving Layout

US 85

Belfield Turn Lanes

1



UNIT    QUANTITYBID ITEMCODESPEC

LEGEND

21" AGGREGATE BASE COURSE CL 5

6" - SUPERPAVE FAA 45
CHIP & FOG SEAL

(DEPTH VARIES)

SUPERPAVE FAA 45 OVERLAY 
2" MILL AND SUPERPAVE FAA 45 OVERLAY

GAL83986+70 (Approach) Lt (2nd Application)

GAL83986+70 (Approach) Lt (1st Application)

GAL83985+50 (Approach) Rt (2nd Application)

GAL83985+50 (Approach) Rt (1st Application)

GAL73980+92 (Approach) Rt (2nd Application)

GAL73980+92 (Approach) Rt (1st Application)

GAL53980+92 (Approach) Lt (2nd Application)

GAL53980+92 (Approach) Lt (1st Application)

GAL483980+00 to 3988+00 Rt (2nd Application)

GAL213980+00 to 3988+00 Rt (1st Application)

GAL403980+00 to 3988+00 Lt (2nd Application)

GAL113980+00 to 3988+00 Lt (1st Applicaiton)

TACK COAT0050401

GAL63986+70 (Approach) Lt 

GAL53985+50 (Approach) Rt 

GAL63980+92 (Approach) Rt 

GAL33980+92 (Approach) Lt 

GAL2573980+00 to 3988+00

FOG SEAL0070401

TON213986+70 (Approach) Lt 

TON213985+50 (Approach) Rt 

TON183980+92 (Approach) Rt 

TON133980+92 (Approach) Lt 

TON1993980+00 to 3988+00 Rt

TON1493980+00 to 3988+00 Lt

SUPERPAVE FAA 450045430

30" AGGREGATE BASE COURSE CL 5

6" - SUPERPAVE FAA 45

GAL583986+70 (Approach) Lt 

GAL563985+50 (Approach) Rt 

GAL503980+92 (Approach) Rt 

GAL363980+92 (Approach) Lt

GAL1,3863980+00 to 3988+00

CRS2P EMULSIFIED ASPHALT0111420

TON23986+70 (Approach) Lt 

TON23985+50 (Approach) Rt 

TON23980+92 (Approach) Rt 

TON23980+92 (Approach) Lt 

TON463980+00 to 3988+00

COVER COAT MATERIAL CL 410125420

TON23986+70 (Approach) Lt 

TON23985+50 (Approach) Rt 

TON23980+92 (Approach) Rt 

TON13980+92 (Approach) Lt 

TON123980+00 to 3988+00 Rt

TON93980+00 to 3988+00 Lt

PG 58H-28 ASPHALT CEMENT5806430

TON1,8173980+00 to 3988+00 Rt

TON1,6583980+00 to 3988+00 Lt

AGGREGATE BASE COURSE CL 50120302

3980 3981 3982 3983 3984 3985 3986 3987 3988

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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UNIT    QUANTITYBID ITEMCODESPEC

LEGEND

21" AGGREGATE BASE COURSE CL 5

6" - SUPERPAVE FAA 45
CHIP & FOG SEAL

(DEPTH VARIES)

SUPERPAVE FAA 45 OVERLAY 
2" MILL AND SUPERPAVE FAA 45 OVERLAY

30" AGGREGATE BASE COURSE CL 5

6" - SUPERPAVE FAA 45

GAL173990+92 (Approach) Rt (2nd Application)

GAL173990+92 (Approach) Rt (1st Application)

GAL263990+92 (Approach) Lt (2nd Application)

GAL263990+92 (Approach) Lt (1st Application)

GAL123989+25 (Approach) Rt (2nd Application)

GAL123989+25 (Approach) Rt (1st Application)

GAL113989+25 (Approach) Lt (2nd Application)

GAL113989+25 (Approach) Lt (1st Application)

GAL373989+34 to 3992+79 Rt (2nd Application)

GAL213989+34 to 3992+79 Rt (1st Application)

GAL373988+00 to 3993+32 Lt (2nd Application)

GAL193988+00 to 3993+32 Lt (1st Application)

TACK COAT0050401

GAL153990+92 (Approach) Rt 

GAL283990+92 (Approach) Lt 

GAL103989+25 (Approach) Rt 

GAL103989+25 (Approach) Lt

GAL4323988+00 to 3999+10

FOG SEAL0070401

TON573990+92 (Approach) Rt 

TON2143990+92 (Approach) Lt 

TON733989+25 (Approach) Rt 

TON403989+25 (Approach) Lt

TON1763988+00 to 3999+10 Rt

TON1643988+00 to 3999+10 Lt

SUPERPAVE FAA 450045430

GAL1313990+92 (Approach) Rt 

GAL1973990+92 (Approach) Lt 

GAL1033989+25 (Approach) Rt 

GAL783989+25 (Approach) Lt

GAL2,2873988+00 to 3999+10

CRS2P EMULSIFIED ASPHALT0111420

TON53990+92 (Approach) Rt 

TON73990+92 (Approach) Lt 

TON43989+25 (Approach) Rt 

TON33989+25 (Approach) Lt

TON763988+00 to 3999+10

COVER COAT MATERIAL CL 410125420

TON43990+92 (Approach) Rt 

TON133990+92 (Approach) Lt 

TON53989+25 (Approach) Rt 

TON33989+25 (Approach) Lt

TON113988+00 to 3999+10 Rt

TON103988+00 to 3999+10 Lt

PG 58H-28 ASPHALT CEMENT5806430

TON1,3013988+00 to 3992+79 Rt

TON1,3703988+00 to 3993+32 Lt

AGGREGATE BASE COURSE CL 50120302

3988 3989 3990 3991 3992 3993 3994 3998 3999

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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NH-5-085(077)074 3

Paving Layout

US 85

Belfield Turn Lanes



SECTION SHEET
NO. NO.

100 1

E5-1-48 48"x48" EXIT GORE 35 48"x48" RIGHT or LEFT SHOULDER CLOSED
G20-1-60 60"x24" ROAD WORK NEXT __ MILES 2 28 56 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE
G20-1b-60 60"x24" NO WORK IN PROGRESS (Sign and installation only) 18 48"x48" SURVEY CREW
G20-2-48 48"x24" END ROAD WORK 2 26 52 48"x48" BRIDGE PAINTING AHEAD or __ FT
G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" MATERIAL ON ROADWAY
G20-10-108 108"x48" CONTRACTOR SIGN 2 70 140 48"x48" PAVEMENT BREAKS
G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 4 43 172 48"x48" RUMBLE STRIPS AHEAD 70
G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 2 36 72 48"x48" FRESH OIL LOOSE ROCK 70
G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 59
I2-5-96 48"x96" PROJECT FUNDING SIGN 4 58 232
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) 2 30 60
R2-1-48 48"x60" SPEED LIMIT __ 39 SPECIAL SIGNS
R2-1aP-24 24"x18" MINIMUM FEE $80 (Mounted on Speed Limit post) 2 10 20
R3-2-48 48"x48" NO LEFT TURN 35
R4-1-48 48"x60" DO NOT PASS 2 39 78
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 2 35 70
W3-5-48 48"x48" SPEED REDUCTION AHEAD 35
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 8 35 280
W8-3-48 48"x48" PAVEMENT ENDS 35
W8-7-48 48"x48" LOOSE GRAVEL 2 35 70
W8-11-48 48"x48" UNEVEN LANES 2 35 70
W8-12-48 48"x48" NO CENTER LINE 2 35 70
W8-17-48 48"x48" SHOULDER DROP-OFF SYMBOL 2 35 70
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 35
W8-56-48 48"x48" TRUCKS EXITING HIGHWAY 35
W9-3a-48 48"x48" CENTER LANE CLOSED SYMBOL 35
W12-2-48 48"x48" LOW CLEARANCE 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 4 35 140
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) 4 12 48
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 2 35 70 Belfield Turn Lanes

UNITS 
SUB 

TOTAL

US 85

20349

70

160

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/

2130

STATE

ND
PROJECT NO.

35

NH-5-085(077)074

UNITS 
PER 

AMOUNT

35
35

35

AMOUNT 
REQUIRED

SIGN 
SIZE

W21-5a-48

2
2

DESCRIPTION

35
35
35

UNITS 
PER 

AMOUNT

UNITS 
SUB 

TOTAL

SIGN 
NUMBER

W22-8-48

SIGN 
NUMBER

SIGN 
SIZE DESCRIPTION AMOUNT 

REQUIRED

W21-6-48
W21-50-48
W21-51-48
W21-52-48

W21-5b-48

W21-53-48

EACH

68

EACH
EACH

EACH

EACH

EACH
EACH
EACH

QUANTITY

500
2

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

704-3501

SEQUENCING ARROW PANEL - TYPE B

SF
LF
EACH

EACH

EACH

EACH
EACH

EACH

704-1052
704-1050

PORTABLE RUMBLE STRIPS

SEQUENCING ARROW PANEL - TYPE A

LF
LF

SPEC & CODE

DESCRIPTION

FLAGGING704-0100 MHR

704-1000

SPEC & 
CODE

UNIT

DELINEATOR DRUMS
TRAFFIC CONES

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

704-3510
762-0200
762-0420
762-0430

STACKABLE VERTICAL PANELS
VERTICAL PANELS - BACK TO BACK

704-1070 DELINEATOR

SEQUENCING ARROW PANEL - TYPE C
OBLITERATION OF PVMT MK
PORTABLE PRECAST CONCRETE MED BARRIER

704-1048

FLEXIBLE DELINEATORS

TYPE I BARRICADES
TYPE III BARRICADES

EACH

704-1086
704-1087
704-1500

704-1060
704-1065
704-1067 TUBULAR MARKERS
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S = Numerical value of speed limit or 85th percentile.

AHEAD

ROAD

WORK

AHEAD

RUMBLE

STRIPS

SPEED
LIMIT

XX

BE

PREPARED

TO STOP

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

BE

PREPARED

TO STOP

SPEED
LIMIT

XX

AHEAD

RUMBLE

STRIPS

AHEAD

ROAD

WORK

MINIMUM

FEE

$80

MINIMUM

FEE

$80

A

2S Ft

1/2 C

1/2 C

1/2 B

1/2 B

1/2 C

1/2 C

Flagger

Portable

W20-1-48

A

2S Ft

1/2 C

1/2 C

1/2 B

1/2 B

1/2 C

1/2 C

Portable

W20-7-48

Portable

W3-4-48

AT TEMPORARY ROAD CLOSURE

PORTABLE RUMBLE STRIPS

Flagger

Portable

W3-4-48

Portable

W20-1-48

Portable

W20-7-48

Portable

W3-5-48

Portable

W3-5-48

Portable

R2-1-36

Portable

R2-1-36

 B
2

1
2
S
 F
t 
+
 A
 +

 B
2

1
2
S
 F
t 
+
 A
 +

10' minimum width

3
/4
" 

M
in
. 
 t
o
 1
" 

M
a
x
. 
h
e
ig

h
t

1
0
" 

M
in
.

1
5
' 
C
 t
o
 C

3' Max.

Skewing

Lateral

Reposition if movement is >3' from original position.

Reposition if movement is >2' from original position.

2' Max.

2' Max.

10' Min.

20' Max.

Reposition if distance between strips is <10' or >20'.

Perpendicular to Travel with or against traffic

1
5
' 
C
 t
o
 C

Sign

Work area

Flagger

PORTABLE RUMBLE STRIPS ARRAY DETAIL

TYPES OF MOVEMENT AND MAXIMUM ALLOWANCES

PORTABLE RUMBLE STRIPS ARRAY

KEY

(see note #4)

Strips

Rumble

Portable

(see note #4)

Strips

Rumble

Portable

Portable

W21-53-48

Portable

W21-53-48

Portable

R2-1aP-24

R2-1-36

R2-1-36

Portable

R2-1aP-24

construction speed zone of 25 mph or less.

Rumble strips are not used on a non paved surface or in a pre-4.

Sign R2-1aP-24 is not required when pilot car operation is used.3.

dependent on location and conditions.

Re-establish the speed limit. Determine the exact speed limit in the field,2.

the field based on location and conditions.

Number of devices were calculated using 40 mph. Speed determined in 1.

Notes: 

ADVANCE WARNING SIGN SPACING

Min. (ft)

Distance Between Signs

Road Type

A C

150 150 150

280 280 280

360 360 360

720 720 720

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)

Urban - Low Speed (over 30 to 40 mph)

B

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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100

 

 

  

  

  

  
NH-5-085(077)074 3

Two-Lane Portable Rumble Strips

US 85

Belfield Turn Lanes

 

 

 



Drawing not to scale.

4:1 Varies

Varies

Varies

Varies

The Reconstruction of County Road 10 Only.

Note: The Traffic Control On This Sheet Is For 

CL

CL

CL

CL

CL

12' Minimum
Driving Lane

12' Minimum
Driving Lane

12' Minimum
Driving Lane

12' Minimum
Driving Lane

Removal

Phase 1

Construct a 4:1 Traversable Wedge

Removal 

Phase 3

Aggregate Base Course 

Grading, 

 Phase 4

Aggregate Base Course

Grading,

 Phase 2 

100

 

 

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Workzone Traffic Control Phasing for

US 85

Belfield Turn Lanes

Co. Rd 10 Regrade



 14.0  7.0  15.0  1  4  1

 5.2  12.9  7.0  13.7  1  4

 13.9  7.0  20.5  1  4  1  1

 14.6  7.0  15.2  5.0  1  4  1  1

 9.0  13.0  7.0  13.3  4.6  1  4  1  1

 12.7  7.0  13.0  1  4  1

 5.2  14.2  7.0  16.9  1  4  1

 14.6  7.0  15.2  5.0  1  4  1  1

 13.9  7.0  16.9  1  4  1  1

 13.0  7.0  15.3  3.9  1  4  1

 5.0  13.2  7.0  15.0  1  4

 5.0  13.2  7.0  15.0  1  4

 14.0  7.0  15.9  1  4

 14.0  7.0  15.9  1  4

 5.3  13.3  7.0  13.7  1  4  1  1

 5.0  13.2  7.0  15.0  1  4

 13.2  7.0  13.7  1  4  1

 13.4  7.0  15.9  1  4  1

 5.2  12.2  7.0  13.7  1  4

 5.2  13.8  7.0  14.1  1  4

 12.2  7.0  13.7  1  4  1

 11.1  7.0  13.7  1  4  1

 12.7  7.0  15.7  3.4  2  4  1  2

 5.0  15.4  7.0  17.2  2  4  1  2

 14.5  7.0  15.9  4.5  3  4  1  3

 2.0  13.6  7.0  16.2  1  4  1

 13.3  7.0  13.9  1  4  1

 14.2  7.0  15.9  1  4

 55.6  40.8  128.0  17  0  15

3/2/22

Page 1 of 1

 55.6  40.8  436.4  15 17  0 0  128 

Max
Post
Len
LF

Support
Size

Reset
Sign
Panel

EA

Reset
Sign

Support
EA

Break-Away
EA Comments

Vert
Clear-
ance
FT

Flat Sheet
For Signs

IV            XI
SF            SF 

    Sleeve Length
    1st          2nd         3rd         4th
     LF           LF           LF          LF

Sign
No.  Station / RP

Anchor
EA

Anchor
LF

3971+40 Lt R2-1-24 2.25 x 2.25 12 ga

3973+05 Lt R1-1-30 2.25 x 2.25 12 ga

3974+82 Rt M4-3-24 2.5 x 2.5 10 ga

3977+00 Rt M4-5-24 2.5 x 2.5 10 ga 2.19 x 2.19 10 ga

3977+26 Lt SA 2B 2.25 x 2.25 12 ga 2 x 2 12 ga

3977+92 Lt M1-6-24 2 x 2 12 ga

3977+93 Rt R1-1-30 2.5 x 2.5 10 ga

3978+32 Lt M4-5-24 2.5 x 2.5 10 ga 2.19 x 2.19 10 ga

3978+70 Lt M4-3-24 2.5 x 2.5 10 ga

3979+26 Lt SN 2 2.5 x 2.5 12 ga 2.25 x 2.25 12 ga

3979+50 Rt R2-1-24 2.25 x 2.25 12 ga

3983+00 Lt SN 5 2.25 x 2.25 12 ga

3983+00 Rt D9-3-24 2.5 x 2.5 12 ga

3984+25 Rt M2-1-21 2.5 x 2.5 12 ga

3984+31 Lt SN 3 2.5 x 2.5 10 ga

3985+84 Lt SN 4 2.25 x 2.25 12 ga

3986+37 Lt R1-1-30 2.25 x 2.25 12 ga

3988+00 Lt D9-3-24 2.5 x 2.5 12 ga

3989+02 Lt R1-1-30 2.25 x 2.25 12 ga

3989+65 Rt R1-1-30 2.5 x 2.5 12 ga

3990+39 Lt R1-1-30 2.25 x 2.25 12 ga

3991+29 Rt R1-1-30 2.25 x 2.25 12 ga

3992+27 Rt Billings 
304

2.5 x 2.5 12 ga 2.25 x 2.25 12 ga

3993+16 Lt DSDS 2.5 x 2.5 12 ga

3993+77 Rt M1-4-24 2.25 x 2.25 12 ga 2 x 2 12 ga

3994+64 Lt M1-4-24 2.5 x 2.5 12 ga

3995+01 Rt R3-2-24 2.25 x 2.25 12 ga

3995+22 Rt M1-4-24 2.5 x 2.5 12 ga

Sub Total Total Total

Grand Total Total

 9

 1

 14

 1

 39

 9

 9

 399

 391

 9

 1

 399

 1

 1

 1

 1

 13.4  4.1

 15.6

 436  14.9  4.8

 14

 399

 436.4

 4:01:19PM

Assembly
No.

     Sign Support Length
     1st          2nd         3rd        4th
      LF           LF           LF         LF 

Sleeve
Size

Anchor
Size

2.5 x 2.5 12 ga

2.5 x 2.5 12 ga

3 x 3 7 ga

3 x 3 7 ga

3 x 3 7 ga

2.25 x 2.25 12 ga

3 x 3 7 ga

3 x 3 7 ga

3 x 3 7 ga

3 x 3 7 ga

2.5 x 2.5 12 ga

2.5 x 2.5 12 ga

3 x 3 7 ga

3 x 3 7 ga

3 x 3 7 ga

2.5 x 2.5 12 ga

2.5 x 2.5 12 ga

3 x 3 7 ga

2.5 x 2.5 12 ga

3 x 3 7 ga

2.5 x 2.5 12 ga

2.5 x 2.5 12 ga

3 x 3 7 ga

3 x 3 7 ga

3 x 3 7 ga

3 x 3 7 ga

2.5 x 2.5 12 ga

3 x 3 7 ga

Total

Sign Summary 
Perforated Tube 


US 85
Belfield Turn Lanes

1

 4.0

 10.5

 6.2

 6.2

 6.2

 15.2  5.2

 6.2

N.D. 110

SHEET 
NO.
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NO.
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STATE PROJECT NO.
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NO.
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Sign Layout

US 85

Belfield Turn Lanes

S
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n

Sign

8594
INTERSTATE

NORTH DAKOTA

TO

8594
INTERSTATE

NORTH DAKOTA

TO

SPEED

35
LIMIT

LOCAL

STARK

10
COUNTY

6th Ave NE

LOCAL
SPEED

35
LIMIT

MORTON

10
COUNTY

TRUCK

ROUTE

TRUCK

ROUTE
6th Ave NEnew support

Reset sign on

Sta 3971+40 Lt

new support

Reset sign on

Sta 3978+70 Lt

new support

Reset sign on

Sta 3974+82 Rt

new support

Reset sign on

Sta 3977+00 Rt

Remove

Remove

Remove

Remove

R1-1-30

R1-1-30

Assembly 1

Sta 3977+93 Rt

from Sta 3978+36 Rt

new support

Reset sign on

Sta 3979+50 Rt

Assembly 1

Sta 3973+05 Lt
SN 2

M1-6-24

Assembly 39

Sta 3979+26 Lt

SN 1

Special Assembly 2B

Sta 3977+26 Lt

Reset

Assembly 14

Sta 3977+92 - 140' Lt

Sta 3977+96 Lt

new support from

Reset sign on

Sta 3977+32 Lt



3980
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3
9
8
0

+
9
4
.
3
1

3981 3982 3983 3984

P
I
 
 
3
9
8
4

+
5
6
.
8
1

3985 3986 3987 3988 3989

P
I
 
 
3
9
8
9

+
8
0
.
7
3

3990 3991

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION

3/2/2022 shannon S:\2019proj\1911B\Project\5085074.077\Traffic\110SN_003.dgn3:58:15 PM

110

 

 

 

 

 

  

  

  

  
NH-5-085(077)074 3

Sign Layout

US 85

Belfield Turn Lanes
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94
INTERSTATE

NORTH DAKOTA

TO

BUCKLE UP

94
INTERSTATE

NORTH DAKOTA

JCT

94
INTERSTATE

NORTH DAKOTA

JCT

Dollars for

This is a

Scholars

Community

Dollars for

This is a

Scholars

Community new support

Reset sign on

Sta 3990+39 Lt

new support

Reset sign on

Sta 3991+29 Rt

Remove

Remove
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(No turn lanes present)

Type A

(Right Turn Lane on Major Road)

Type B

See Detail A

See Detail A

See Detail A

Compound Curve (350' Radius, 55' Radius, 14' Offset)

(No Center Left Turn Lane on Major Road)

`

`

`

(Right Turn Lane on Major road, and Turn Lane on Minor Road)

Type C

`

``

` `

`

`

`

`

See D-762-5 for Pavement Markings

See D-762-5 for Pavement Markings

See D-762-5 for Pavement Markings

See Detail A

See Detail A

See Detail A

Added Detail A ref to appr left side

Corrected pvmt mkg layouts.

Corrected Pvmt Mkg Std reference.
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DETAIL A

DETAIL C

A A

SECTION A-A

` Highway

6:1

DETAIL A

11'

7
"

6:1

06-26-14
number from D-708-4 to D-255-1.
Changed standard drawing

07-27-15 Changed installation details.

F
L
O

WF
L
O

W

     DETAIL

EXCAVATION

   TRENCH

6"

6"

6"

center

1' on 

Staple

soil

backfill

Compacted

DETAIL A

11'

Channel Bottom

Turf Reinforcement Mat

DETAIL B

DETAIL B (if needed)

Ground

Existing

DETAIL B

DETAIL C

DETAIL B

4'

Channel Bottom    

TRM INSTALLATION

       & 

 ANCHOR TRENCH 

Turf Reinforcement Mat

Turf Reinforcement MatTurf Reinforcement Mat

Guardrail

Edge of HBP

with edge of curb

Align end of channel 

Bridge Approach Slab

4"

OVERLAP

6"

OVERLAP

6" 4"

4"

Top seam must be minimum 0.5' above the channel bottom.  

Don't place longitudinal seams along the channel bottom.     

NOTES:

square yard.               

STAPLE PATTERN: 3.8 staples per

in the price bid for "TRM Type 1 or TRM Type 2". 

Include excavation and disposal of waste material for the channel

NOTE: 
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Flow
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2" to 3"

EROSION CONTROL
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Flow
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18" 2"

Trenching depth

2" x 2"

2" x 2"

2" x 2"

2"

3"

2"

3"

5"

12"

Fiber Roll

dimensions.

with values for stake and trench

slope application. Added table 

Added plan view for ditch and06-10-13

FIBER ROLL PLACEMENT DETAILS

 Do not use 20-inch fiber rolls in flat areas where there is potential for water to back up on adjacent property.

 on adjacent property. Lower fiber roll enough to prevent water from backing up on adjacent property.

*Optional Weir. Use in flat areas, such as the Red River Valley, where there is potential for water to back up

2" X 2" nominal wood stakes

Fiber Roll Overlapping Staking Detail

Detail A

2" X 2" nominal wood stakes

Detail B

Fiber Roll Staking Detail

from end of roll

Stake 4" to 6"

Side slope

TRENCH DEPTH

MAXIMUM

TRENCH DEPTH

MINIMUM

LENGTH

MINIMUM STAKE

STAKE SIZE

NOMINAL

DIAMETER

FIBER ROLL

PLAN VIEW FOR DITCH APPLICATION

toe of ditch slope

Place stake at each

toe of ditch slope

Place stake at each

from end of roll

Stake 4" to 6"

Side slope

Overlap fiber rolls 12" min.

Detail C

b
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tt
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m

D
it
c
h

F
lo

w

12 OR 20 INCH FIBER ROLL - DITCH BOTTOM

Ends overlapped 12" minimum
from end of roll

Stake 4" to 6" 

Optional Weir*
Detail A

Detail B

Backslope

max.4' 

Foreslope

see staking detail

For stake installations

F
lo

w

rows of fiber rolls

Stagger joints between

F
lo

w

F
lo

w

F
lo

w

Overlapping fiber rolls

PLAN VIEW FOR SLOPE APPLICATION

NOTE: Runoff must not be allowed to run under or around roll.

see staking detail

For stake installation

along entire length

and 4' max. O.C. 

Stake at each end

Detail C

overlap see

For staking of

F
lo

w

Soil from trench

Soil from trench

Less than 5"

Less than 5"

10-04-13 Revised fiber roll overlap detail.

Less than 5"

Less than 5"

06-26-14
number from D-708-7 to D-261-1.

Changed standard drawing 

08-27-19 New Design Engineer PE Stamp

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally

 

08/27/19

4683

D-261-1

11-18-10

Kirk J Hoff,



T/2

T/2

JOINT SEALER DETAILS
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Typical section

Curb and gutter sections
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35 32 42 35 30 27 48 48 45 40 34

36 24

25

35

25

34

24

32

31

48

48

48

48

47

36 27

2538

35 26

37 25

34 25

35 24

32 24

34

31

33

32 26

31 25

30 24

29

28

48 39 32 27 24

34 27

47 37 31 26

33 26

45 36 30 25

32 25

43 35 29 25

30 25

42 33 28 24

29

40 33 29 25

28

39 32 28 24

27

37 31 27

26

36 30 26

25

35 29 25

25

48 48 43 38 27 25

42 35 2730

48 48 42 36 26 24

41 34 2529

48 47 40 35 25

39 33 2528

48 45 39 34 24

38 32 2427

48 44 37 33 24

37 31 26

48 48 41 36 30

41 34 29 25

48 47 40 35 29

39 33 28 25

48 45 38 34 28

38 32 27 24

48 43 37 32 27

36 30 26

48 42 36 31 26

35 29 25

48 48 48 48 46

48 48 44 38 32

48 48 48 48 44

48 48 42 37 31

48 48 48 48 43

48 47 40 35 30

48 48 48 48 41

48 46 39 34 29

48 48 48 47 40

48 44 38 33 28

JOINT TYPE

DIST TO FREE EDGE (FT)

BAR LENGTH

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

Longitudinal construction joint (tied butt joint)

Longitudinal construction joint (tied keyed joint)

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

GRADE STEEL

37

22 24 22 24

48 48

48 48

48 48

48 48

48 47

48 45

47 43

45 41

43 39

45 41

42 39

40 37

38 35

36 33

34 31

3033

31 29

30 27

41 38

29 26

40 36

28 25

38 35

27 24

37 34

26

35 32

25

34 31

24

43 39

30 27

40 37

28 26

38 35

26 24

36 33

25

34 31

24

33 30

31 28

30 27

28 26

27 25

26 24

25

24

„" to ‰"

T/3 Sawed

Top of PCC pavement

T

0.1T

T
0.2T

Sawed longitudinal joint with keyway

T/4+‚" 

Sawed longitudinal joint without keyway

1‚"

UNTIED JOINTS

„" to ‰" Joint width

Contraction joint

TIED JOINTS

„" to ‰"

top of finished pavement

Leave joint sealant „" below 

top of finished pavement

Leave joint sealant „" below 

top of finished pavement

Leave joint sealant „" below 

Hot poured joint sealant

Hot poured joint sealant

Hot poured joint sealantHot poured joint sealant

Hot poured joint sealant

Hot poured joint sealant

Hot poured joint sealant

Hot poured joint sealant

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

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

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

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

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

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

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

  the Standard Specifications.

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

Notes:

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

03/16/2016  Updated Jt Details & notes

10/23/2012  Expanded Tie Bar Table
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NORTH DAKOTA
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North Dakota Department

document is stored at the
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PE-         , 

Registration Number 

issued and sealed by 

This document was originally
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(see note 3)

B

DETAIL "A"

SECTION A-A

Dowel bar support

Plain round dowel bar placed at midpoint of slab

Sawed transverse contraction joint (see DETAIL "A")

1/8" to 3/16"

"8
1

Hot poured joint sealant

CONTRACTION JOINT DOWEL ASSEMBLY

A

A

6"

Edge of Shoulder

6"

Plain round dowels @ 12" c to c

Edge of Full Depth PCC Pavement
` Joint

      B = T/3 for AAE or dowelled concrete pavement

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

2.  T = Thickness of pavement.

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

 

Notes

CONTRACTION JOINT DOWEL ASSEMBLY

6"

A

A

6"

Edge of pavement

6"

Plain round dowels @ 12" c to c

8' Shoulder16' PCC 14' PCC

Edge of Full Depth PCC Pavement
` Joint

Median Edge of PCC Pavement

INTERSTATE

NON-INTERSTATE

Edge of Shoulder

Edge of Full Depth PCC Pavement

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

(width varies)

6" min

6" min

Expanded Details for clarity

Revised Joint Details and notes

Removed dowel size reference

10/25/2019

  3/16/2016

  6/23/2014

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 originally9-15-10
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SECTION A-A

Low modulus silicone sealant
1"

"4
1 "8

1 "4
3

2"

" Diameter backer rod4
11

DETAIL "A"

 length of dowel bars2
1Grease coat 

Metal or plastic dowel sleeve

Dowel bar support

Plain round dowel bar placed at midpoint of slab

Expansion Joint Seal (see DETAIL "A")

Preformed filler

Fixed ends

Edge of Shoulder

6"

6"

A

A

Plain round dowels @ 12" c to c

INTERSTATE
 DOWELED EXPANSION JOINT ASSEMBLY

Edge of Full Depth PCC Pavement
` Joint

Median Edge of PCC Pavement

Shoulder (width varies)14' PCC16" PCC

6"

Fixed ends

Edge of Shoulder

6"

6"

A

A

Plain round dowels @ 12" c to c

Edge of Full Depth PCC Pavement
` Joint

6"

NON-INTERSTATE
 DOWELED EXPANSION JOINT ASSEMBLY

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

Edge of Full Depth PCC Pavement

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally
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Expanded details for clarity
Removed dowel bar sizes

 

 

10/25/2019
  6/23/2014

10/25/19



9"

9"

T

1" Sawed

6"

2…"

T/2 + ƒ"

STAGES OF CONSTRUCTION

See DETAIL "A"

End of concrete pour

Stake assembly on grade
Stage 1

Stage 2

See DETAIL "B"

Current concrete pour
Previous concrete pour

Stage 3

DETAIL "B"

DETAIL "A"

PLAN VIEW

1" diameter X 6" thin wall conduit

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

2-6"

2'-6"

1•" Threaded

Bars placed @ 18" c to c

DEFORMED INSERT

SPLICER BAR
DEFORMED 

B.Remove end of concrete pour

C.Remove backer rod filler

D.Thread deformed insert into deformed splicer bar

Deformed bar splicer assembly

Splicer bar #7 deformed bar Grade 60

Threaded portion of bar to be filled with grease

"STAGES OF CONSTRUCTION" drawings, this standard

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

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

 

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

 

1.  Saw and seal all construction joints.

 Notes

Hot poured Joint sealant

 8-27-19
 3-16-16

1'-9" 1'-3"

Edge of Shoulder
Edge of PCC Pavement

8' Shoulder14' PCC16' PCC

Median Edge of PCC Pavement
` Joint

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

Previous concrete pour

Grade

Grade

A.Full depth saw cut

Forged end

bar-Grade 60

#7 deformed 

bar-Grade 60 

#7 deformed 

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally
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8.25" 91.5" 8.25"

9'-0"

6.2"

6"D

4.5"

6"D

4.5"

6"D

4
'-
0
"

6.3"

4.5"

4"

Urban - Low Speed (30 mph or less)

(Maintenance and Surveying)

Interstate/4-Lane Divided

(70 mph to 75 mph)

Rural Expressway and Freeway

(55 mph to 60 mph)

Urban Expressway and Freeway

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

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

Urban - Low Speed (over 30 to 40 mph)

min. (ft)

Distance between signs

Advance Warning Sign Spacing (A)

SIGN NUMBER

WIDTH x HEIGHT

BORDER WIDTH

CORNER RADIUS

MOUNTING

BACKGROUND

LEGEND/BORDER

SYMBOL

COLOR:

TYPE:

COLOR:

TYPE:

X Y WID HT ANGLE

LETTER POSITION (X) SIZELENGTH SERIES

24"

STATION(S):G20-10-108

9'-0" x 4'-0"

1.25" (inset 0.75")

3"

Ground

IV Reflective

Fluorescent Orange

Non-Refl

Black

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

AREA: 36.0 Sq.Ft.

C

19.2

O

24.5

N

30

S

35.1

T

39.7

R

44.3

U

49.4

C

54.8

T

59.7

E

64.3

D

69

 

73.1

B

79.1

Y

83.7

69.7 D 20006

Y

8.3

O

14.2

U

19.8

R

25.3

 

29.4

C

35.4

O

40.7

M

46.2

P

52.4

A

56.8

N

62.8

Y

67.8

 

72.9

N

78.9

A

83.9

M

89.9

E

96

91.5 D 20006

Y

21.7

O

27.6

U

33.2

R

38.7

 

42.8

T

48.8

O

53.3

W

58.4

N

64.6

,

69.6

 

70.7

N

76.7

D

82.2

64.6 D 20006

42.1 6.2 24 4 0 NDDOT    LOGO

A

150

280

360

720

850

1000

750

B

150

280

360

720

1350

1500

1000

C

150

280

360

720

2200

2640

1500

Road Type

3.  Do not place sign in urban areas or within city limits.

required on seal coats or other short duration projects.)

2.  Use sign on rural projects with a 30 day or longer duration (not 

(G20-2-48) sign (maximum 2 signs per project.)

A following the End Road Work 2
11.  Post mount sign a distance of 

Notes:

10-03-19      New Design Engineer PE Stamp.

  9-27-17      Updated to active voice.

  7-18-14      Revise sheeting to type IV.

  8-30-18      Updated sign number in note 1.

REVISIONS
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DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the
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PE-         , 

Registration Number 

issued and sealed by 

This document was originally8-22-12
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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.

New Design Engr PE Stamp

Updated to active voice

10-03-19

  9-27-17

2-28-14

 

 

4683

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS D-704-7

Kirk J Hoff,

10/03/19

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally



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:

New Design Engr PE Stamp

Updated to active voice

10-03-19

  9-27-17

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the
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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)

48"

"2
16"8

75

"8
3

"8
5

"2
11R

24"

"4
33

"4
33

"2
14

6"C

6"C

20""4
119

"4
316 18"

2""2
12

Background: orange

Legend: black (non-refl)

"4
124"16

324 24"

"4
33

"2
14

"4
33

6"C

6"C

60"

"2
11R

"8
3

"8
5

19"19"

G20-1-60

Background: orange

Legend: black (non-refl)

24"

"4
33

"2
14

"4
33

6"C

6"C

60"

"8
5

"8
3

"2
11R

"16
1515"16

1515

G20-1b-60

Background: orange

Legend: black (non-refl)

G20-50a-72

36"

5"

4"

5"

6"C

72"

19"19"

6"C

4"

6"C

33""16
715"8

514

"16
152 "16

152

"16
71533" "8

514

"8
5

"8
7

"4
12R

Background: orange

Legend: black (non-refl)

G20-52a-72

"16
71533" "8

514

"16
152

19"19"

"8
5

"8
3

"2
11R

24"

"2
14

3"

"2
14

6"C

6"C

72"

G20-55-96

Background: orange

Legend: black (non-refl)

48"

"16
157

3"

"16
77

5"C

6"C

"16
75

6"C

96"

"4
11

"16
155

"16
3336""8

1166""16
720

"8
740"8

740

"16
1116""16

927 13"6"

"16
1331"16

1331

"16
3245""2

1255""16
714

"16
137"16

137

3"R

"4
3

"4
11

G20-2-48

G20-52a-72

G20-50a-72

"8
52

"4
15"8

39

"2
1R

"8
3

3"

3"

30"

"2
13

"2
13

36"

Background: orange

Legend: black (non-refl)

"2
12

6"C

G20-4b-36

"16
514 "8

711

"2
131"

"16
158

"16
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See ARROW DETAILS

ARROW DETAILS
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Background: orange

Legend: black (non-refl)

24"

4"
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9"9" See ARROW DETAILS
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6"4"
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Advanced Right or Left
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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)
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Background: green (orange optional)

Legend: white
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Background: white

Legend: black (non-refl)
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Background: white
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Background: white
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Background: white
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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)
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111"16

111

"16
119

"16
119

"4
12

6"D

6"D

6"D
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14
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14
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48"
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Background: orange

Legend: black (non-refl)
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48"
6"D
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6"D

6"D
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3"

3"

"8
310"8

310

3"

"16
17

6"C
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6"C

"2
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48"

48"

W8-53-48

Background: orange

Legend: black (non-refl)

"16
151112"
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3
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6"C
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Background: orange

Legend: black (non-refl)
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Background: orange

Legend: black (non-refl)
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DETAILS

See ARROW
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Background: orange

Legend: black (non-refl)
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Background: orange

Legend: black (non-refl)
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Background: orange

Legend: black (non-refl)
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Background: orange

Legend: black (non-refl)
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Background: orange

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

 

 

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally

Kirk J Hoff,

Delineator

Revised details for Flexible 

Updated to active voice

11-01-19

  9-27-17

11/1/19



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

4683
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SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

11-01-19

  8-17-17

Revised drum spacing & signs nos.

Updated notes & revised signs

SHOULDER

WORK

AHEAD

ROAD

WORK

SHOULDER

WORK

AHEAD

ROAD

WORK

END

ROAD WORK

AHEAD

ROAD

WORK

END

ROAD WORK

ROAD WORK

NEXT   MILES00

END

ROAD WORK

ROAD WORK

NEXT   MILES00

SHOULDER

WORK

SPEED
LIMIT

XX

END

ROAD WORK

SPEED
LIMIT

XX
NARROWS

ROAD

AHEAD

ROAD

WORK

AHEAD

ROAD

WORK

RIGHT

SHOULDER

CLOSED

XX FT

SPEED
LIMIT

XX

END

ROAD WORK

BRIDGE

PAINTING

BRIDGE

PAINTING

XXX FT

SPEED
LIMIT

XX
BE

PREPARED

TO STOP

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

Longitudinal Buffer Space

(mph)

Speed

Min (feet)

Length

20 115

155

200

250

305

360

425

495

570

645

730

820

25

30

35

40

45

50

55

60

65

70

75

Road Type

ADVANCE WARNING SIGN SPACING

Min. (ft)

Distance Between Signs

A B C

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

150 150 150

280 280 280

360 360 360

720 720 720

850 1350 2200

1000 1500 2640

750 1000 1500

KEY

Sign

Delineator Drum

Work area

Portable

W20-1-48

Portable

W20-1-48

Portable

W3-5-48

Portable

W5-1-48

Portable

W20-1-48

Portable

W21-5-48
Portable

W3-5-48

Portable

(optional)

W3-5-48
Portable

W20-1-48

Portable

W20-1-48

Or

Portable

W21-5-48

(Optional)

Portable

W21-50-48
Portable

W3-5-48

(Optional)

(Optional)

Bridge

X

TYPE U

TYPE R

TYPE HH

TYPE S TYPE T

TYPE II

Bridge painting

Mobile operation on shoulderWork beyond the shoulder

Shoulder closed on freeway

Shoulder work 
X

Work area

Work area

Work area

or drums

Barrier

Work area

Portable

W21-50-48

A

        

 

 

min

10'

C

(optional)

Truck mounted attenuator
A

 B2
1  B2

1  L3
1 Longitudinal buffer space  A2

1  A2
1

        

C  B2
1  B2

1  A2
1

 L3
1  A2

1  A2
1

(optional)

Truck mounted attenuator

 

    

 

b
u
ff
e
r 
s
p
a
c
e

L
o
n
g
it
u
d
in
a
l

    

C  B2
1  B2

1  A2
1  A2

1  L3
1  A2

1  A2
1

for details

See plans

 

 

A

 

5 miles

Maximum

      

 B2
1  B2

1  A2
1  A2

1  A2
1

 A2
1

Reduce speeds to 40 MPH or less.

Minor driving lane encroachment.

Portable 

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Tubular Marker

buffer space

Longitudinal

(Caution Mode)

Sequencing Arrow Panel

Shoulder Work with Minor Encroachment

Portable

W3-4-48

Portable

W3-4-48

C

Flagger

from the edge of the roadway.

behind the curb or more than 15 feet

behind a barrier, more than 2 feet 

Signing not required if work space is 

C2
1

C2
1

(See note #4)

Portable

R2-1-36

(See note #4)

Portable

R2-1-36

Portable

W20-7-48

Portable

(see note #4)

R2-1-36

Portable

W21-5aR-48

Portable

G20-1-60

Portable

G20-1-60

Recommend 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.9.

As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.8.  

Cover existing speed limit signs within a reduced speed zone.7.  

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 6.  

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 reductions exceed 30 MPH, 5.  

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

Use Type C on roadways with high traffic speeds and volumes (over 40 mph or over 5000 ADT).         

UseType B on roadways with moderate traffic speeds and volumes (40 mph or less and 5000 ADT or less).         

Use Type A on roadways with slow moving traffic speeds and low volume (25 mph or less and 750 ADT or less).         

Sequencing Arrow Panels3.  

Space delineator drums for tapering traffic at dimension "S".  Space delineator drums or tubular markers for tangents at 2 times "S".2.  

or W x SÔ /60 for urban, residential, and other streets with speeds of 40 mph or less.         

L = Minimum length of taper, S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater,         

W = The width of the taper in feet.         

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

Variables1.  

Notes

Truck mounted

W21-5-48

Portable

W21-5bR-48

shoulder taper

S in3
1at 

Drums spaced

shoulder taper

S in3
1at 

Drums spaced

shoulder taper

S in3
1at 

Drums spaced

R2-1-36

Portable

(See note #4)

R2-1aP-24

R2-1-36

R2-1-36

R2-1-36

R2-1-36

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24
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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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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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BITUMINOUS LABORATORY
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revised notes.

Changed standard's title and

01-11-16 Revised notes.

08-27-19 New Design Engineer PE Stamp



 

 
 

PLAN VIEW

PROFILE VIEW

Sandbags

from inlet opening

Place Sandbags 1' min.

FlowFlow

FlowFlow

Median or Ditch InletSandbags

(LOW POINT)

SANDBAG PROTECTION

PROFILE VIEW

PLAN VIEW

Flow

Flow

Median or Ditch Inlet

from inlet opening

Place Sandbags 1' min.

Sandbags

Flow

Overflow Section

Sandbags

(ON SLOPE)

SANDBAG PROTECTION

(MEDIAN OR DITCH INLET)

SILT FENCE PROTECTION

Median Drain

PROFILE VIEW

Entrench Silt Fence

staking details

D-260-1 for silt fence 

See Standard

(all sides of inlet)

Supported or Unsupported Silt Fence

Flow
Flow

 

wood bracing

2 in. x 4 in. (nominal)

 fence height max.2
1at 

Remove sediment accumulation 

Silt Fence Entrenchment

(all sides of inlet)

Supported or Unsupported Silt Fence

Median Drain

Silt Fence Stake

PLAN VIEW

FlowFlow

wood bracing

2 in. x 4 in. (nominal)

F
lo

w

Slope Varies

Flow

Toe of Ditch Inslope

"Fiber Rolls 20IN". 

For culvert diameters 42 in. or greater use 

"Fiber Rolls 12IN". 

For culvert diameters less than 42 in. use 

Note:perimeter of culvert opening 

Stake fiber roll along

Entrench Fiber Roll

Embankment

PROFILE VIEW

(INLET OF CULVERT)

FIBER ROLL PROTECTION

Culvert End Section

FlowFlow

2' max.

1' min.

1'
18" min.

edge of gravel

from edge of inlet to outside 

Place geosynthetic material 

2H:1V max. slope

Median or Ditch Inlet

PROFILE VIEW

2H:1V side slope

2H:1V side slope

18" min. flat top

PLAN VIEW

(MEDIAN OR DITCH INLET)

GRAVEL INLET PROTECTION

Geosynthetic Material Type RR

(see notes)

Aggregate Class 3
Standard Specifications.)

(See Sec. 816.02 of NDDOT

"Aggregate Class 3"

Gradation."

4 in. diameter for "Riprap Special 

with 20% by weight exceeding

Use 2 in. to 15 in. diameter rock

Notes:

(see notes)

Riprap Special Gradation

(see notes)

Riprap Special Gradation

(see notes)

Aggregate Class 3

PLAN VIEW

Approach Culvert

Centerline or 

Toe of Ditch Inslope

perimeter of culvert opening 

Stake fiber roll along

F
lo

w

F
lo

w

F
lo

w

12" min.

Fiber Roll ends overlapped 

roll staking details

D-261-1 for fiber

See Standard

PROFILE VIEW

PLAN VIEW

Entrench Fiber Roll

Flow Flow

Fiber Roll Stake

staking details

D-261-1 for fiber roll 

See Standard

wood stake

2" X 2" nominal X 24"

minimum and tie together

Overlap Fiber Roll ends 12" 

(MEDIAN OR DITCH INLET)

FIBER ROLL PROTECTION 

Inlet Protection-Fiber Roll 12IN 

Inlet Protection-Fiber Roll 6IN or

Median or Ditch Inlet

4683

MEDIAN OR DITCH INLET PROTECTION

EROSION AND SILTATION CONTROLS D-708-6
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PERSPECTIVE

DIA B C D E

4'

6'

9"

9"

1'

1'

7'

R S

3"

3"

3"

3•"

6

6

4

4

1'-11"

2'-6"

3'-1"

4

15"

18"

24"

30"

36" 15" 3"

5'-9"

7'-6"

4'-9"

6'-6"

8'-6"

1'-7•"

3'-8"

TERMINAL DIMENSIONS

DIA A B C D E

12

15

18

21

24

27

30

36

42

48

54

60

66

72

78

84

90

0'-10•"

0'-4"

0'-6"

0'-9"

0'-9•"

0'-9"

1'-0"

1'-3"

1'-9"

2'-0"

2'-3"

2'-11"

2'-6"

3'-0"

3'-0"

3'-0"

3'-5"

2'-0"

2'-3"

2'-3"

3'-0"

3'-7•"

4'-6"

5'-3"

6'-0"

5'-3"

5'-5"

5'-0"

6'-0"

6'-6"

7'-6"

7'-6•"

7'-3•"

4'-0‡"

3'-10"

3'-10"

2'-6"

1'-7ƒ"

2'-9‚"

3'-3"

2'-3"

1'-9"

1'-9"

1'-9"

2'-0"

6'-0‡"

6'-1"

6'-1"

6'-1•"

6'-1•"

6'-1ƒ"

8'-2‚"

8'-3"

8'-3"

8'-3"

9'-3"

9'-3•"

9'-3•"

10'-0"

2'-0"

2'-6"

3'-0"

3'-6"

4'-0"

4'-6"

5'-0"

6'-0"

6'-6"

7'-0"

7'-6"

8'-0"

8'-6"

9'-0"

9'-6"

11'-0"
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K

Dia Sq. ft. Lbs. In. In.

60

66

72

78

84

90

96

102

108

19.63

23.76

28.27

33.18

38.48

44.18

50.27

56.75

63.62 3864

3466

3092

2793

2410

2098

1810

1542

1296

5-6

7-8‚

7-8‚

3ƒ

3•

3•

3„

3…

2‡

2‡

2†

2‚

In.

6•

7

7•

8

8•

9

9•

10

54

48 5

5•

6

12 0.79 92 ƒ

15

18

21

24

27

30

36

42

33

1.23

1.77

2.40

3.14

3.98

4.91

5.94

7.07

9.62 685

524

452

384

322

265

214

168

127

1ƒ

1•

1•

1‚

1‚

1„

1„

1

‡

2ƒ-3ƒ

1†-2…

1ƒ-2ƒ

1‡-2‡

1‡-3„

3‚-4‚

3‚-4‚

3‚-4‚

3ƒ-4ƒ

3†-4ƒ

4„-5‚

1‡

2

685

1070

12.57

15.90

4•-5•

5†-6ƒ

6‚-7‚

2ƒ-4

5†-7ƒ

6ƒ-8•

7‚-8•

2•

2ƒ

3

3‚

3•

3ƒ

4

4•

2

2‚

T

Dia.

J
T

K

T
h
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k
n
e
s
s
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)
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u
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TRAVERSABLE END SECTION

4'-0"

3'-1"

2'-1•"

2'-9"

2'-9"

2'-0"

6'-1"

8'-0"

8'-0"

8'-0"

T

Dia.

T

TONGUE & GROOVE JOINT BELL & SPIGOT JOINT

 

CONCRETE PIPE PLUG

 

END VIEW

T

JOINTS FOR REINFORCED CONCRETE PIPECIRCULAR PIPE

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

U

2"

2‚"

2•"

2ƒ"

3"

3‚"

3•"

4"

4•"

5"

5•"

5"

5•"

6"

6•"

6•"

6•"

 

(Round Pipe)

Dia.

FLARED END SECTION

E

END VIEW TOP VIEWSIDE VIEW

E

 

U

 

U

CB

D

 

 

T

T

Dia.
Dia.Dia.

REINFORCED CONCRETE PIPE - FLARED END SECTION

 

Reinforcement to be equivalent to Class III RCP

Reinforcement to be equivalent to Class III RCP

OF CONCRETE PIPE TIES (TIE BOLTS).

SEE STANDARD DRAWING D-714-22 FOR DETAILS

 Class AE-3 Concrete

 Existing Pipe

SIDE VIEW

J

7'-3" 8'-6"

reinforced as per AASHTO M170

Standard Reinforcement for Class III pipe

12" minimum for culverts 66" dia. & larger

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

A

 

T

T

 

U

S
1

Dia.

C

D

B

6"

4"
Tie Bolt

or Groove

Tongue

R

PERSPECTIVE END VIEW

E

120°0'0"

Dia.

See Note 2

 

flat bottom

supplied with

End may be

TOP VIEW

     submitted for the Engineer's review.

     be prepared and sealed by a Professional Engineer and 

     AASHTO M170, shop drawings and design calculations shall

     section sizes which do not have reinforcement specified by 

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

     storm drain or sanitary sewers.

     approved by the engineer whenever pipe are specified for 

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

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

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

     within the forms.

     maintain reinforcement in exact shape and correct positions 

     assembled and securely fastened in cage fashion so as to 

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

1.  All reinforcing steel shall meet AASHTO M170 requirements. 

NOTES:

     in the upper 120° of the full barrel portion.

2.  Reinforcement per Class III RCP with double reinforcement 

     ASTM C76/AASHTO M170.

1.  Manufactured in accordance with applicable portions of

NOTES (Traversable End Section):

Dia.
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T
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Updated Perspective View Details
Revised End Section Dimensions
Revised Note 5
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THICK.

GALV. END SECTION DIMENSIONS

 

IN

 A

 

IN

 B

 

IN

 H

 

IN

 L

 

IN

 W

 

 RATE

 SLOPE

APPROX.

PIECE

 

BODY

*

*

*

DIA.

PIPE

 IN

*

*

**

0.109

0.109

0.109

0.109

0.109

0.109

0.109

0.109

0.079

0.079

0.064

0.064

0.064

18

18

18

18

18

18

18

16

14

12

10

 8

 7

45

42

39

36

33

30

27

22

19

16

13

10

 8

12

12

12

12

12

12

12

11

 9

 8

 6

 6

 6

87

87

87

87

87

84

78

69

60

51

41

31

26

138

132

126

120

114

102

 90

 84

 72

 60

 48

 36

 30

1 1/6 :1

1‚:1

1 1/3 :1

1•:1

1ƒ:1

 2:1

2‚:1

2•:1

2•:1

2•:1

2•:1

2•:1

2•:1

 IN

  3

  3

  3

  3

  3

  2

  2

  2

  2

1 or 2

  1

  1

  1

84

78

72

66

60

54

48

42

36

30

24

18

15

D

A

A

L

A AW

8"

(12" max spacing)

" holes for bolts or rivets16
7

2"

A

A

H

Connecting band

L

(showing connector section)

PLAN VIEW

ELEVATION VIEW TYPICAL CROSS SECTION

 

"4
11

4" 2"4"

2"

2"

 

 

"4
32

C

CBB

"8
5 "8

5

"4
32

 "4
3

"4
32

C

C

D

D

 "3
22

2"

"2
17

"4
3

"4
3

1"

"2
111

"4
3

1"

"3
22

 "2
1

TYPE #1 TYPE #2 TYPE #3

diameter 24" & smaller

For circular pipes with

diameter 30" through 36"

For circular pipes with
For all pipe sizes

HAT BAND FOR FLANGED END PIPE

SIDE VIEW SECTION B-B

SECTIONAL VIEW

SIDE VIEW SECTION C-C

ANNULAR BAND Angle Connection

SIDE VIEW END VIEW

" Angle Connector16
32" x 2" x Die-Formed Angle Connector

SIDE VIEW

HUGGER COUPLING BAND

SECTION D-D

Bar & Strap Connection

SPIRAL RIB CORRUGATIONS

"2
1" x 1" Rib @ 114

3"2
1" Rib @ 74

3" x 4
3

Steel

Galvanized

" galv. bolts or rivets8
3

Corner plate

slope

Variable

match slope of end section

If necessary, warp inslope to

Flow line

Connector

Flat Strap

or re-rolled helical

End of pipe, annular

Strap Bolt

or re-rolled helical

End of pipe, annular

Threaded rod

Rod Holder

end is attached

Pipe to which

" bolts8
3with 

bolted to end section

Univeral Band Collar

" slots8
7" x 16

9

corrugation crest

Spot weld at each Band

"16
3

"4
3

thickness

Min .064" Reformed Ends

" x 6" bolt2
1

" x 6" bolt2
1

or Die-Formed Angle

" Angle16
32" x 2" x 

14" coupling band

3" spacing for 

Connection

Single Bar & Strap

Spot Welds

when required

Joint Sealant
End Helical Pipe

Reformed Rolled

" x 6" bolt2
1

" CORRUGATIONS2
1" x 3

22

" x 6" bolts2
1

" x 6" bolts2
1

* *

  *

See Note 6

Hugger Band

Annular Band

Hat Band

TYPE

COUPLING

PITCH x DEPTH

CORRUGATION

"2
1" x 3

22

"2
1" x 3

22

3" x 1"

Rerolled End

"2
1" x 3

22

Rerolled End

3" x 1"

COUPLING BAND DIMENSIONS

"4
32

"2
110

"2
110

torqued to 25 foot-lbs ±.

" dia. galv. bolts or rivets.  Nuts to be8
3tightly joined with 

Multiple panel bodies shall have lap seams which are to be

Splices to be the lap riveted type.

Manufacturers tolerances of above dimensions will be allowed.

Pipe diameter is equal to dimension "D" of end section.

These sizes have 0.109" sides and 0.138" center panels.

2.

1.

4.

3.

5.

Coupling Band Length

Coupling Band Length

Coupling Band Length

Band Length

Coupling

6.

7.

12"

 Pipe dia

For 78" - 120" pipe:  0.109" strap thickness

For 12" - 72" pipe:  0.079" strap thickness

Pipe

"2
110

Rerolled End

5" x 1"
48" - 120"

48" - 120"

78" - 84"

12" - 72"

48" - 120"

78" - 84"

12" - 72"

12" - 48"

PIPE SIZE

12"

14"

12"

12"

BAND LENGTH

COUPLING

.064"

.052"

.079"

.052"

.052"

.079"

.052"

.064"

THICKNESS

MIN. BAND

SECTIONAL VIEW

2"4"4"

2"

 

"4
11

 

 

 

SIDE VIEW END VIEW

corrugation crest

Spot weld at each

Band
"4

3

galv. steel

0.109" thick

" slots8
7" x 16

9 "16
5

14" coupling band

3" spacing for 

See Note 6

Coupling Band Length

 

"8
3

 

"8
3

2"

 1"

See Detail A

Detail A

Die-Formed Angle Connector

TOP VIEW

 

2"

"16
92"  1""16

5

2"

3" or 5"

5" x 1" CORRUGATIONS

3" x 1" CORRUGATIONS or

(see Section A-A)

Reinforcement

Rolled Edge for 

12" for 42" thru 84" diam

7" for 36" & smaller diam,
 

Pipe End

Re-Rolled 

PERSPECTIVE VIEW

SECTION A-A

Rolled Edge

09-18-19

02-27-14

01-07-14

Added Perspective View Detail

3" x 1" Corrugation Detail

End Section Plan View

included in price bid for end sections.

is required, the toe plate, bolts, and nuts are to be

plate to be same as end section.  Where toe plate

pipe of 30" diameter or larger. Thickness of toe 

Galvanized toe plate required on end sections for

".2
1Length of spot welds shall be minimum 

" are used for the connection.2
1

5

" bolts with maximum spacing of2
1minimum of four 

Coupling bands wider than 14" may be used if a

" x 6" bolts shown in the details.2
1

" x 8" bolts may be used as a substitute for the2
1

pipes 36" and smaller, a one-piece band is acceptable.

36" as shown in Section C-C & D-D details.  For

Coupling bands shall be two-piece for pipes larger than

horizontal diameter 5% less than a circular pipe.

vertical diameter shall be 5% greater and the

Elongated pipes shall be factory preformed so that the

pipe to the corner wing bend.

" dia. bolts and nuts. Angles are to extend from8
3galv. 

angle for 78" and 84" dia..  Angles to be attached by

" galv. 4
1" x 2

1" x 22
1for 60" through 72" dia. and 2

" galv. angle 4
1are to be supplemented with 2" x 2" x 

reinforcement (see Section A-A).  The reinforced edges

Top edge of all end sections to have rolled edges for

AASHTO M-36.

sections of NDDOT Standard Specifications and to

Pipes and connecting bands shall conform to applicable

NOTES:
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DED C

A

B

F
 (

A
)

60°

Varies

Varies

 

 

 

Varies

Varies
lines of letters.

of the adjacent 

of the letter height 

Equal to the mean 

lines of letters.

letters in the adjacent 

heights of the capital 

 of the average of the 4
3

VariesVaries
 

Varies (see Sign Details in plans) 

letter. (also applies to spacing between words)

Essentially the same as the height of the largest 

letter. (also applies to spacing between words)

Essentially the same as the height of the largest 

lines of letters.

of the adjacent 

of the letter height 

Equal to the mean 

16"

32"

1" 1"

22"

3"

"2
16

DESIGNATION
(Upper Case)

LETTER SIZE
A B C D E G

8" 17"ND_8IN

ND_10IN

ND_12IN

ND_13IN

ND_16IN

ND_20IN

ND_6IN

17" 25"1"

16"

20"

14" 20"

10"

12"

13.3"

6" 12" 3"

A

D

C B

G

" /ft2
1Taper of 

1.75 X A

B 1.5 X A

C

2 X A

Length of diagonal

D

A Letter height 1.0 of capital or upper case

E Space to next character 1 to 1.5 X A

2.5 X A

F(A)

Fraction height 

Fraction width 

Fraction width 

SYMBOL TITLE
CAPITAL OR UPPER CASE

RATIO TO HEIGHT OF

TYPICAL SPACING

DOWN ARROW

A

D

C B

F

" /ft2
1Taper of 

F

25"

35"

30"

20"

TYPE A TYPE B

DESIGNATION
(Upper Case)

LETTER SIZE
A B C D E F

4"ND_4IN

ND_10IN

ND_12IN

ND_2IN

12"

2"

12"

Arrow size on gore signs is based on the letter size of "EXIT".NOTE:

ND_6IN

ND_8IN

6"

8"

10"

4" 6"

6" 9"

8"

2" 3"

3"

18"12" 10"

15"10"

TYPE D

A

B

D

F

C

A

F

D

C

B

130°

40°

JM

M

L

K

G

C

H

DESIGNATION
(Upper Case)

LETTER SIZE
A B C D E M

8"ND_8IN

ND_6IN 6" 2"

F

ROUNDABOUT

G H J K L

1.168"6.094"

7" 1.557"8.166"

A
A C

B

F

B B

F

C

D

D

D

A B C D E F

7"

2"

DESIGNATION

SPECIAL

ND_0.75IN

ND_2.625IN

DOUBLE

SINGLE

USES

Frontage Road Signs

(Regulatory)

Parking Signs

15"

E

E

E
E

E

E

9.125" 0.625" 13.5"

15.125" 3.75"11.563" 1.313" 0.813"

18.25" 4.5" 1.5" 0.75"

22.25" 5.375" 1.75"

1.625" 0.75" 0.125" 0.125"

3.313" 1.5" 0.25" 0.25"

4.875" 2.25" 0.375" 0.375"

6.625" 0.5" 0.5"

8.375" 3.75" 0.75" 0.75"

4.5" 0.875" 0.875"

5.25" 4.688" 0.375" 0.375" 6.5" 10.125" 10.75" 1.25" 2.625"

5.75" 2.625" 0.5" 0.5" 8.688" 13.5" 14.333" 1.667" 3.5"

1.625" 0.75" 0.125" 0.125" 7.75"

5.75" 2.625" 0.5" 0.5"

1"

E

E

DETERMINE SIZE OF THE FRACTION AS FOLLOWS:

(A) Center diagonal stroke of fraction optically.

details.

positions shown in 

counterclockwise from 

of arrows 

Measure rotation angle NOTE: 

8-3-11
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New Design Engr PE Stamp.

Updated notes to active voice.

Revised arrow details

and Typical Spacing details

Revised Distance & Destination 

4" D & D arrow

Revised gore sign and added 



Sign overhang

width
Finished shoulder

spacing
Sign support

S
ig

n
 s

u
p
p
o
rt

A
n
c
h
o
r 
u
n
it

V
e
rt
ic
a
l 
c
le
a
ra

n
c
e

S
ig

n
 h

e
ig

h
t

below top of sign
Distance support

` of roadway
or auxiliary lane

Edge of driving lane

shoulder

Edge of finished

Foreslope

` of roadway

Foreslope

Sign overhang

below top of sign
Distance support

A
n
c
h
o
r 
u
n
it

S
ig

n
 s

u
p
p
o
rt

7
' 
V
e
rt
ic
a
l 
c
le
a
ra

n
c
e

S
ig

n
 h

e
ig

h
t

Shared use path width

5' max.
4' min.

5' max.
4' min.

Stop sign

12'

Y

2' min.

` of roadway

R
a
d
iu
s

Radius

80

75

70

65

60

55

50

45

40

50

50

50

50

50

50

50

50

50

43

39

35

32

28

25

21

18

15

ft.

Radius

ft.

Y-max.

ft.

Y-min.

Residential or Business District

Bicycle - Pedestrian Path

see Note 1
3' min.

spacing
Sign support

0 to 2

>2 to 4

>4 to 6

>6 to 8

>8 to 10 24

22

20

18

16

Table
Horizontal Clearance

ft
Shoulder Width

ft
Offset

See Horizontal Clearance Table

Edge of shoulder

See Note 4
6' max.
3' min.

See Note 4
6' max.
3' min.

Use layout for the placement of "Stop" signs.

of supports required

summary sheet for number 

Second support, see sign 

of supports required

summary sheet for number 

Second support, see sign

Face of curb or edge of driving lane

clearance of 2'.

4. Provide a horizontal clearance from edge of shared use path to edge of sign of 3', except where width is limited.  Provide a minimum 

traveled way.

3. Offset signs: Use a vertical clearance of 5' above the edge of the driving lane for signs placed 30 feet or more from the edge of the 

Maximum vertical clearance is 6" greater than the minimum vertical clearance.

Install adopt-a-highway signs on Freeways at least 7' above the edge of the driving lane.

Install signs on expressways a minimum height of 7'. 

side of the road in rural districts.  Provide at least 7' clearance to the bottom of the sign, where parking or pedestrian movements occur. 

2. Minimum vertical clearance: Provide at least 5' measured from the bottom of the sign to the edge of the driving lane or auxiliary lane at the 

including any attached curb.

clearance.  Increase the horizontal clearance if required to maintain a minimum sidewalk clear width of 4' from the sign support, not 

1. Curbed Roadways: Use a 3' clearance from face of the curb except where right of way or sidewalk width is limited; Use a minimum 2' 

Notes:

D-754-23
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PERFORATED TUBE ASSEMBLY DETAILS

Wide Throat Intersection

Stop Sign Location

Shared Use Path

Typical Section (with curb)

Typical Section (without curb)
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Kirk J Hoff,
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8-30-18

7-8-14

New Design Engineer PE Stamp.

Updated notes to active voice.

Revised note 2,  added note 4.



12"

5ƒ"

4
8
"

1
8
"

4"

•"•"

2"

POST RECEIVER

2•" SQUARE

WEDGE

POST LOCKING

POST RECEIVER

INDEXABLE
RUBBER BUSHING

ANCHOR BASE

SURFACE MOUNT 

WEDGE

POST LOCKING

HDW SET

†"-11 SHEAR BOLT

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

Posts

of

Number

In.

Size

Post

In.

Size

Sleeve

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

In.
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 The 2•" size is shown as 2.51" size on the plans.

The 2 ‰" size 10 gauge is shown as 2.19" size on the plans;
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tube - 3" x 3" x 7 ga.

ASTM A500 grade B

7 ga.

ASTM A569 sheet -

plate - 1"

ASTM A572 gr. 50
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BOTTOM SOIL STUB

Zinc per ASTM B633 

redi-torque bolt,

Grade 8 double hex
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Ductile Iron Casting class 65-45-12.
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 SLIP BASE DETAIL
3" ANCHOR UNIT

0.783

Zinc per ASTM B633

serrated flange nut.

…"-16 grade 8

6‚" Diameter

4" Diameter

8‚" Diameter

3" Diameter

1Š" Diameter

6" Diameter

8-places

˜" Diameter

 2•" POST

SLIP BASE FOR

Properties of Telescoping Perforated Tubes

SURFACE MOUNT ANCHOR BASE

 

(use standard …" diameter grade 8 bolt with proper shim)

unit and 2•" post.

Shimming agent to reduce tolerance between 3" anchor 

(2 post installation)

galvanized same as post

10 gauge material and 

a minimum of 

Use anchor plate 

sleeve required.

(D) - 2•" x 12 ga. x 18" minimum length external

(C) - 3" anchor unit

classified as boggy, wet, or loose soil areas.

determine if the soils are weak.  Weak soils are 

placing the support in weak soils.  The Engineer will 

without breakaway bases.  Provide breakaway base when 

when placing 2•", 12 gauge posts in standard soils 

(B) - Provide a shim as specified by the manufacturer 

or external sleeve.

when using an internal 

from bottom of post 

a minimum of 12" up 

Place …" Dia. x 3" bolt 

fastener for surface mount breakaway base.

Use a minimum •" diameter x 4" grade 8 concrete 6.

Install in accordance with manufacturers recommendation.5.

and fourth post on four post signs.

Provide a minimum 8' distance between the first 4.

Eliminate wings when anchor is used in concrete sidewalk.3.

assembly are +/- 0.005" unless ortherwise noted.

A123/153.  Tolerances on anchor unit and slip base bottom 

tensile strength. Hot dip galvanize anchor per ASTM 

anchor material with 43.9 KSI yield strength and 59.3 KSI 

A569 and 3" x 3" x 7" guage ASTM A500 grade B 

quality ASTM Provide 7 guage HRPO commmercial 2.

location and also back and ahead of post.

The 4" x 60" measurement is above and below post 

4" Vertical clearance of anchor or breakaway base.  1.

NOTE:

achieve higher load ability is allowed.

inserting 2•" 10 ga with 2Ž" x 10 ga to 

Inserting 2•" x 12 ga with 2‚" x 12 ga and

MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:

Gauge

ness

Thick-

Wall

Anchor

New Design Engineer PE Stamp.

corrected max height of base.
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Galv. steel strap

‰" x 1"

Post

Ground line

See note 5

4" Max.

attachment bracket

Post

Sign

See note 3

30° to 45°

Sign

washer

Nylon Sign 

Sign 

Post

Nylon washer
Sign 

Sign support

Post

Sign

Nylon washer

2•(D)

2•(D)

2•(D)

1"

7"

1"6"6"

9" 9"

In. 

Size

Tube

The 2•" size is shown as 2.51" size on the plans.

The 2‰" size 10 gauge is shown as 2.19" size on the plans.

Properties of Telescoping Perforated Tubes

Stringers same size as post

rivets

lock washer or 

with washer and 

…" dia bolts 

(1 post installation)

same as post

material galvanized 

minimum 10 gauge 

Anchor plate is a

& lock washer

with washer

…" bolt

rivets

lock washer or 

with washer and 

…" dia bolts 

(2 post installation)

same as post

material galvanized 

minimum 10 gauge 

Anchor plate is a

sleeve required.

(D) - 2•" x 12 ga. x 18" minimum length external

(C) - 3" anchor unit

Weak soils are classified as boggy, wet, or loose soil areas.

support in weak soils.  Engineer will determine if soils are weak.

manufacturer.  Provide breakaway base when placing the

without breakaway bases, provide a shim as specified by the

(B) - When placing 2•", 12 gauge posts in standard soils 

ONE STRINGER OR BACK TO BACK MOUNTING

SINGLE POST ASSEMBLY

STREET NAME SIGNS AND ONE WAY SIGNS

BACK TO BACK MOUNTING

(WITH STRINGER IN FRONT OF POST)

STRINGER MOUNTING

STRAP DETAIL

stringer and post holes.

angle so excess metal fits 

Punch round and partial through

ANCHOR UNIT AND POST ASSEMBLY

18 NC threaded both ends.

washer & lock washer

" dia bolt with16
5

see note 1

Horizontal stringer

see note 1

Horizontal stringer

Nylon washer

& lock washer

" bolt with washer8
3

Sign  support

" x 1" Galv. steel strap16
3

washer & lock washer

" dia bolt with nylon washer,8
3

18 NC threaded

& lock washer

" dia bolt with washer8
3

Nylon  washer 18 NC threaded

& lock washer

" dia bolt with washer16
5

12 gauge or 3 C anchor reinforcing 

Perforated anchor sleeve - 

" 2
1" x 22

1", 24
1" x 24

12

washer

washer & lock 

" dia bolts with 8
3

` post and sign

and also back and ahead of post.       

4" x 60" measurement is above and below post location 

4" vertical clearance of anchor or breakaway base.  The5.

using the bent bolt to attach the post to the stringer.

the sign, the stringer and the post is allowed in lieu of

Punching the sign backing and placing the bolt through4.

all nylon washers. 

the No Parking sign.  Use flat washers and lock washers with 

the line of traffic flow, use the detailed angle strap to mount 

another sign that requires placement at a 90 degree angle with 

angles is allowed.  If the No Parking sign is placed with 

to the correct angle for No Parking signs requiring the above 

degree angle with the line of traffic flow.  Turning the support 

Place No Parking signs with directional arrows at a 30 to 45 3.

thick metal washers on sign face.

Use minimum outside diameter •" ±ˆ" and 10 gauge 2.

1.08 lbs./ft aluminum or 3.16 lbs./ft steel z bar stringers.

Horizontal stringers - Use perforated tubes or 1ƒ" x ‰" thick,1.

Note:

varies with post size)

& lock washer (bolt length 

" dia bolt with washer8
3
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Stringer

Stringer 8-30-19
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Assembly No. 1
Assembly No. 2

Assembly No. 3

Assembly No. 4

Assembly No. 5

1 Post

1 Post

1 Post

1 Post

1 Post

2 Posts

2 Posts

2 Posts

2 Posts

2 Posts

3 Posts

3 Posts

3 Posts

" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

1. Use  0.100 inch minimum thickness sign backing material.
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Assembly No. 17
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3 Posts

" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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VARIES X 1'-6"

VARIES X 2'-0"

VARIES X 2'-6"

VARIES X 3'-6"

VARIES X 3'-0"

     shown on "Mounting Details Perforated Tube" standard drawing.

4.  Attach single stringer to single post signs with special stringer angle, 

 

" bolt.8
33.  Punch holes round for 

 

" perforated square tube stringers.2
1" x 12

12.  Use 1

 

1.  Use 0.100 inch minimum thickness sign backing material.
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33. Punch holes round for 

" perforated square tube stringers.2
1"x12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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33. Punch holes round for 

" perforated square tube stringers.2
1"x12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1"x12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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2 Posts 2 Posts

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

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

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

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

Front View

Sign Arrangements

Intersection Layout

Detail C

Detail D or E

Detail A or B

Bolt punch

See sign stringer detail

Post

back to back

Single or

Bolt punch

Bolt punch

See sign stringer detail

Post extension

Stop sign

splice

Sleeve

Post

edge of driving lane

Face of curb  or

Top signs

Bolt punch

Stringer

and sign

` post Bolt punch

back to back

Single or
Post
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Bottom signs

See sign stringer detail
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Stringer
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See sign stringer detail

Bolt punch
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in

g
e
rss

S
tr
in

g
e
rss

S
tr
in

g
e
rss

arrangements

See sign
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Note: See Standard Drawing D-754-86 for 911 support
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`
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w
a
y

E - Back to back both directions

      back to back other direction

D - Single sign one direction,

C - Single sign each direction

B - Single sign back to back

A - Single sign

Vertical stringer

Sign Stringer Detail

Signs
Name or 911
Street 

Sleeve Splice Detail

Stringers
Stringers Stringers

or 911 signs with Special Assembly 1 .

Note: Use layout for street name signs 

with approval of engineer.

Note: Only use splice method
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30-40 mph
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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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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 

NOTES:

08-27-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.

Two Lane Two Way

RURAL ROADWAY

PRIMARY HIGHWAY

Asphalt Section

Two Lane Divided

Rural Roadway

PRIMARY HIGHWAY

INTERSTATE HIGHWAY RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

INTERSTATE HIGHWAY

URBAN FOUR LANE SECTION

URBAN FOUR LANE SECTION

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

REVISIONS
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4683

PAVEMENT MARKING D-762-4

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

Kirk J Hoff,

12-1-10

8/27/19



(No turn lanes present)

Type A

(Right Turn Lane on Major Road)

Type B

(No Center Left Turn Lane on Major Road)

(Right Turn Lane on Major Road, and Turn Lane on Minor Road)

Type C

4" Marking

8" Marking

24" Marking

4'

12'

12'

4'

4'
4'

(STOP Bar)

24" Line
28.8'

30'10'

  

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Dashed Line

4" Yellow Dashed Line

24' Min. 24' Min.

See length of barrier line table (Note 2) See length of barrier line table (Note 2)

4'

12'

12'

4'

4'

4'

28.8'

30'10'

  

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Dashed Line

4" Yellow Dashed Line

24' Min. 24' Min.

See length of barrier line table (Note 2) See length of barrier line table (Note 2)

(STOP Bar)

24" Line

4'

4'
8" White Line

4" White Line

4" White Line

4" White Line

4" White Line

4" White Line

4" White Line

1.

2.

Notes

40 50 60 65 70554530

200'

35

250' 305' 360' 425' 495' 570' 645' 730'

4'

12'

12'

4'

4'

4'

28.8'

30'10'

  

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Dashed Line

4" Yellow Dashed Line

24' Min. 24' Min.

See length of barrier line table (Note 2) See length of barrier line table (Note 2)

(STOP Bar)

24" Line

4'

4'
8" White Line

4" White Line

4" White Line

4" White Line

Note 1

`

`

`

`

`

`

Right Turn Lane

 Right Turn Lane Length2
1

Right Turn Lane Taper

Right Turn Lane Right Turn Lane Taper

 Right Turn Lane Length2
1

16'

4" White Line

16'

4" White Line

4" White Line

16'

Install pavement message at half the turn lane length

(10' Spacing, 45^)

8" White Line

(10' Spacing, 45^)

8" White Line

(10' Spacing, 45^)

8" White Line

8" White Line

4" White Line

Line

4" White

4" Yellow Double Barrier Line to the end of Flared Intersection

4" Yellow Double Barrier Line to the end of Flared Intersection

4" Yellow Double Barrier Line to the end of Flared Intersection

Speed Limit (mph)

Minimum Length

Table for Length of Barrier Line

(Only if Turn Lane Length > 300')

Only if Turn Lane Length > 300'

Only if Turn Lane Length > 300'

Stop Sign

6'

Stop Sign

6'

Stop Sign

6'

60'

60'

Obtain barrier line length from table below (stopping sight distance.)
The barrier lines have variable distances dependent on speed limit. 

marking message arrow.
At "T" intersections (3-leg), additionally install left turn pavement 

4" White Line4" White Line

4" White Line 4" White Line

4" White Line 4" White Line

8-27-19

8-30-18

8-17-17

New Design Engineer PE Stamp.

Corrected pvmt mkg placement.

Updated note & dimensioning.
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PAVEMENT MARKING FOR STANDARD 90 DEGREE FLARED INTERSECTION

Kirk J Hoff,

8/27/19



1
’-
0
"

M
in 4
"

T
ie
s
 
s
p
 

@
 

1
’-
0
"

2"

Min

3" Cl

(typ)

4
"

2
"2
"

 

Top of Curb or

Grade at ‘ of

Foundation

An anchor bolt cage

shall be shop fabricated

from #6 bar circle or �"

square stock or approved

equal welded to the inside

of anchor bolt to hold

alignment.

Conduit

Conduit

Bushings

Anchor bolts as per

manufacturer’s

recommendations (typ)

F
o
o
ti
n
g
 

D
e
p
th
 
(s

e
e
 
p
la

n
s
)

Ground Rod - copper

weld �" x 10’ min with

bolt type clamp at top

#4 Round or

Spiral Tie Bar  

(typ)

Longitudinal Reinforcing

(see table for size)

1�" Cl

(min)

3" Cl

(min)

Ground Rod

Conduit

�" V-groove

for drainage

(Curb side only)

#4 Round or Spiral

Tie Bar (typ)

6’-0"

2’-3"

9" 10"

Ground rod

�" x 10’-0"
Concrete Insert

for �" bolt

#4 Deformed re-bars

 6" Sand cushion

max. �" aggregate

1
1
"

2
’-
2
"

1
1
"

3
’-
0
" 
In
s
e
rt

6
"

6
"

4
’-
0
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
rs

3
"

6
"

6
"

3
"

4"

2" Dia Rigid Conduit

Transformer

Feed Point Cabinet

Anchor bolts as

per manufacturer’s

recommendations

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

Ground Rod

�" x 10’-0"

2
4
"

2
4
"

8
"

4
"

�" Bevel ~

Feed Point Cabinet

�" Bevel

Ground Rod

�" x 10’-0"

 

8
"

4
"

2
4
"

Conduit Bushings

2’-0"

Ground rod

�" x 10’-0"

6
"

3
"

6
’-
0
"

 
 

Conduit BushingsConduit Bushings

9" 9"3" 3"

~

Variable

V
a
ri
a
b
le

Ground rod

4’ x 4’ Working

area slab

Conduit

Use Mfgr’s template

for bolt location

Ground rod ~ copper

weld �" x 10’-0"

2
4
"

1
8
"

Anchor bolts as

per manufacturer’s

recommendations

2" min

4"

3
" 
to
 
6
"

�" V-groove for drainage

(Curb side only)

4
’-
0
" 

S
q

3
"

4
"

Place slab on same

side of base as door

on Control Cabinet

Foundation for Pad

Mounted Control Cabinet

Expansion Joint

Concrete

~

~

6" Sand cushion

max �" aggregate

Base

Plate

Finish elev of

foundation

Anchor

Bolt

Leveling Nut

Flat Washers

Min 2 threads

exposed 
 

Top Nut

 Max 1"

4
8
"

2" Dia Conduit

(unless otherwise

specified in plans)

3"

(typ)

 

 

#4

Deformed

re-bars

1’-2" 4 Sp @ 1’-0"

# and size of conduit

as shown on plans.

1" Bevel

1" Bevel

1" Bevel

on top 18"

Longitudinal

Reinforcing (typ)

Diameter

(see plans)

        

    

2" Dia Conduit

(unless otherwise

specified in plans)

6
"

3
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
r

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

8"

PLAN

ELEVATION

LIGHT & SIGNAL STANDARD FOUNDATION

˘ 12

13 - 14

15 - 16

17 - 19 

8 - #5

8 - #6

8 - #7

8 - #8

FOOTING DEPTH

(ft)

LONGITUDINAL

REINFORCING

LIGHT & SIGNAL FOUNDATION TABLE

TRANSFORMER & FEED POINT

CABINET FOUNDATION PAD MOUNT

A

A

PLAN

ELEVATION

PLAN

A-A

PLAN

ELEVATION

CONTROLLER CABINET FOUNDATION PAD MOUNT

The Controller Cabinet Foundation shall be bid as

Concrete Foundation - Traffic Signals.

ELEVATION

WORKING AREA SLAB

PLAN

ANCHOR BOLT DETAIL

WORKING AREA SLAB:  The materials and preparation of

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

NOTES:

ELEVATION

FEED POINT CABINET

FOUNDATION PAD MOUNT

The Feed Point Cabinet Foundation Pad Mount shall be

bid as Concrete Foundation ~ Feed Point ~ Type B.

The Transformer & Feed Point Cabinet Foundation Pad Mount

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

D-770-1

6-15-10

2674

(TRAFFIC SIGNALS & HIGHWAY LIGHTING)

CONCRETE FOUNDATIONS

 

The Working Area Slab shall be installed where

shown on the plans and shall not be bid separately

but shall be included in the price bid for Concrete

Foundation - Traffic Signals.

Terrence R. Udland

6/15/10

REVISIONS

DATE CHANGE

8/5/2010 R:\SUPPORT\DESSTD\D770-01.dgn

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

issued and sealed by 

Registration Number 

   PE-         , 

on          and the original

document is stored at the

North Dakota Department

of Transportation

LIGHT & SIGNAL STANDARD FOUNDATIONS:

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

for each foundation.  When conduit does not continue beyond

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

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

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

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

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

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

VII signal standard foundations if the anchor bolts extend to

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

of 6 anchor bolts shall be used for cantilevered structures.

CONTROLLER CABINET FOUNDATION PAD MOUNT

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

foundation and correct positioning.  The foundation for Pad

Mounted Controller Cabinet shall be of sufficient size so that

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

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

The contractor shall ensure a water-tight seal between the

controler cabinet and the foundation by caulking, except for

V-groove.

TRANSFORMER & FEED POINT CABINET FOUNDATION

PAD MOUNTED:  The foundation shall have a wood float

finish.  All conduits shown shall be installed.  Conduit that

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

plug.

FEED POINT CABINET FOUNDATION PAD MOUNTED:

The foundation shall have a wood float finish.  All conduits

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

shall be plugged with an expandable plug.



Elevation

Plan

Mounting Detail

   Photo Cell

8"

5' min.

power company

Transformer by

110^

"16
13

4"

" 2
1

2

" lag screws 2
1"x42

1Attach with 

3"

see note 5

Cabinet

see note 6

Grounding grid,

Ground rod

Cabinet, see note 5

"2
1"x14

1

" bolt4
1"x18

3

Steel band

"x1"16
7Slot 

Steel band

1" sq. oval washer

"x6" bolt8
3

Weld

"2
1"x14

1

"4
1"x4

11

Phase

Ground

Phase

to ground rod

1 No. 6 Type THW

Ground to cabinet

to photo cell

3 No. 12 Type THW

that of the panelboard

a rating not greater than

Main Circuit Breaker having

Phase

Neutral

Phase

Plastic bushing

brackets (if required)

Conduit stand-off

" Conduit4
11

to ground rod

1 No. 6 Type THW

Wood pole, see note 4

see note 1

Photo cell lens,

Service entrance head

  pole

Wood

  pole

Wood

Neutral (A)

Ground rod

(A) Install when festoon circuit is required.

specified in plans.

unless otherwise

Rigid conduit 2" dia. " dia. conduit2
1

copperweld

"x10'2
1Ground rod 

"x10'8
5Ground rod 

"x10'8
5Ground rod 

(see plans for size)

Rigid conduit

(see plans for size)

Rigid conduit Conduit size (varies)

Photo cell, see notes 1 and 7see notes 2 and 7

Meter socket (if required)

"16
93

Circuit 1

Circuit 2 Circuit 3

Circuit 4

Feed Point Type IV

Feed Point Pole Mounted

Transformer and Feed Point Cabinet Pad Mounted

see notes 2 and 7

Meter socket (if required),

Enclosed load center

see note 2

(if required),

Meter socket

12" Class 43 aggregate

below ground,1' from pad.

No. I/O bare copper wire 6"

number variable

Conduit size and

"2
11

"2
17

"2
11

"4
1

7

24"

6'-0"

6" min.

Cabinet, see note 3

Steel band approx. 2' long

"16
7

"16
7

50 Amp - 2 pole breaker

60 Amp - 2 pole

normally open,

Enclosed lighting relay,

15 Amp - 1 pole breaker

12" min.

see note 1

Photo cell lens,

cover, and chase nipple.

3-way switch, handy box,

Test switch to bypass photo cell,

See Detail A See Detail A

Double

Single

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

" conduit2
1single phase, 1

Electric service 120 x 240 Volt,

electric service

single phase

120 x 240 Volt

Electric Utility Company

Primary cable by

Electric Utility Company

Service connection by

ElevationPlan

bolt through pole

" galvanized machine 2
1

B-Line B22 with end caps 

P-1000 Unistrut or Cooper 

the feed point to the first light standard.

Use this detail for a continuous run of conduit from 

when not required by local utility company.

Omission of conduit standoff brackets allowed 

the photo cell.

Meter Location: Do not mount the meter (if required) on the same side of the cabinet as 7.

Provide a minimum distance between ground unit assemblies of 6'0".

using one or more ×/ä"x10' copperweld ground rods in parallel or series at two corners.  

Grounding Grid: Provide grounding grid with a maximum ground resistance of 25 ohms, 6.

cabinet with one coat of primer and two coats of exterior dark green enamel.

Minimum 12 gauge steel or aluminum with provisions for padlock.  Provide steel 

Pad Mounted Cabinet: Provide 56" high x 26" wide x 14" deep weatherproof cabinet. 5.

pole. (if required, see layout sheets)

Wood Pole: Provide minimum 20' Class VII full length penta pressure treated wood 4.

wide x 10" deep or 36" high x 36" wide x 10" deep Type III and IV feed points.

Provide 30" high x 24" wide x 8" deep Type I and II feed points.  Provide 30" high x 42" 

coat of primer and two coats of exterior gray enamel.

backing, stainless steel hardware, and side hinge door. Shop coat cabinet with one 

Pole Mounted Cabinet: Provide cabinet with lock drip shield, factory installed steel 3.

Company.  Meter furnished and installed by Utility Company.

Meter Socket: Install meter socket and trim if the meter is required by local Utility 2.

Photo Cell: Furnish and install the photoelectric cell.  Face photo lens north.1.

Notes:

breakers, and three lighting relays, normally open.

Provide Type III feed point similar to Type IV, except with three electrical circuits, three 50 Amp - 2 pole 

and two lighting relays, normally open. 

Provide Type II feed point similar to Type IV, except with two electrical circuit, two 50 Amp - 2 pole breakers, 

and one lighting relay, normally open. 

Provide Type I feed point similar to Type IV, except with one electrical circuit, one 50 Amp - 2 pole breakers, 

Detail A

Feed Point Cabinet Pad Mounted

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 originally10-8-13

 

4683

FEED POINTS

(ROADWAY LIGHTING)

D-770-2

Conduit Standoff Bracket

Kirk J Hoff,

8/28/19

 8-28-19      New Design Engineer PE Stamp.

10-17-17     Updated to active voice.

   7-8-14      Revised note 3.



"2
1

1
12"È

Surface Patch Details

Concrete Patch Sidewalk Patch

Conduit Conduit Conduit

(same as existing)

Compacted backfill

(same as existing)

Compacted backfill
(same as existing)

Compacted backfill

12"È 12"È

24" min. 24" min. 24" min.

4"

3"

3"

4" min.

Washed sand

Grade 4" min.

24" 24"

3"

Type I Type II

Cable Trench

Direction of travel

Pole

Pole

45^

3"

8'

Plan Elevation

Light Standard Numbering

Emergency Vehicle Detector Detail

Emergency vehicle detector

" Mounting arm2
1

" Mounting arm2
1

Par lamp holderPar lamp holder

Mast armMast arm

Conduit nipple

Type T Unilet

" Pipe nipple4
3

Front ViewSide View

Terminal Block Detail

Terminal Block

standard base

Traffic signal 

foundation

Concrete 

Conduit
ground

Original

(rigid mounted)

Conduit

Top of sidewalk

Face of curb

Conduit

Revise Concrete Foundation

Elevation

Grade

17"È3"È

8"È

12"ÈExisting concrete

See note 2

Stencil location

Patch with cold mix

Grade
e

Finished elev. of roadway `

Direction of travel Direction of travel

Bridge Mounted Conduit Hanger

(one-way detection) (one-way detection)

Pole number

(see detail)

Terminal block

Asphalt Patch

by the Engineer.

maximum 5' spacing or as determined

Galvanized malleable iron pipe clamp at 

by the Engineer.

maximum 5' spacing or as determined

Galvanized malleable iron pipe clamp at 

3. Rotate detector lens to face direction of travel on Two-way Detectors.

2. Plug unused end of One-way Detector with metal pipe plug.

1. Use Type X Unilet with two Par lamp holders and lamps for Two-way Detectors. (one in each direction).

Notes:

for pole numbers.layout sheets 

an adhesive coated plastic such as Scotchcal by 3M or as approved by the Engineer.  See 

Note: On the roadway side of each light standard, stencil the pole number using black paint or 

epoxy compound.

Immediately prior to pouring replacement concrete, paint all surfaces with an approved 

aggregate gradation, maximum size and method of curing as approved by the Engineer.  

Note: Saw cut trenches.  Use PCC pavement for replacement concrete with the coarse 

Extend conduit 1" above top of foundation

finish foundation to original appearance.

Make opening no larger than necessary.  Place conduit, fill with concrete and 

Note: Jackhammer or drill to remove material and provide a location for conduit.

Conduit opening (see note)

Compacted backfill Compacted backfill

Underground cables Multiple underground cable

unless directed otherwise by the Engineer.

Note: Sod entire area disturbed by trenching, 

Existing asphalt

Patch with concrete Patch with concrete

Existing concrete

Existing sidewalk

Concrete structure

"x3" bolt.4
1

Threaded insert to receive 

"x3" bolt.4
1

Threaded insert to receive 

Par 38 Lamp (Green) Par 38 Lamp (Green)

Alternate Emergency Vehicle Detector Detail (adjustable)

Adjustable detector (see note 3)

Type T Unilet, see note 1 for  two-way detector

Removed conduit under RR detail.

Updated to active voice.

Bridge Curb Mounted Conduit

10-25-19

10-17-17

 

10-8-13
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LIGHTING AND SIGNAL DETAILS D-770-4
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Kirk J Hoff,

10/25/19



 

 

Concrete Foundation Location

Breakaway Support Stub Clearance Diagram

Truss Mast Arm

Multi-Directional Slip Base

Direction of traffic

Anchor Bolt Detail

Top View

Plan View

Pole Wiring Diagram

P

G

P

N

Slip Base Placement Detail

Detail A

Side View

Steel Base Detail

Light Standard Details

Davit Mast Arm

Anchor Base Transformer Base

Direction of traffic

1" max.

Min. 2 threads exposed

(see quantity sheet for length)
Mast Arm

(see quantity sheet for length)
Mast Arm

Anchor bolt

Leveling nut

Flat washers

Top nut

Base plate

Slip base

required by manufacturer

Plate thickness as

flat washer

place on top of middle

28 gauge keeper plate,

inside and outside

Continuous weld

11 gauge shaft thickness

" Plate4
11

Leveling nuts

Finished roadway surface

Survey `

Ground line

Curb and gutter Finished roadway surface

See "Detail A"

Leveling nuts Leveling nuts

Top of foundation

Slip bases of breakaway support

4" max.

60"

Ground line

See layout sheets for offset

One or two piece davit pole

" dia. bolt through shaft8
5

specification

manufacturer's

Radius as per

" dia. bolt through shaft8
5

Gasket Hex bushings

Receptacle

Wires

Base plate

To ballast in luminaire

Light standard

from ground

mounted 15'-20'

Festoon receptacle

Ground rod

15 Amp fuses

12 AWG

Finish elev. of foundation

dia. 8.3" min.

Bottom shaft

torque to 1010 in-lbs

with three flat washers

high strength steel bolt

" dia. x 5" long4
11

roadway

Parallel to

"2
1shaft dia. + 7

Manufacturer's

"2
1shaft dia. + 5

Manufacturer's

shaft dia. + 8"

Manufacturer's

"2
1shaft dia. + 5

Manufacturer's

" dia. holes8
31

"8
12

"16
11R=

"4
1R=

"4
11

2"

"4
1dia. + 

Bottom shaft

120^

120^

" Slip base4
11

30^

30^

120^

120^

Receptacle Mounting Detail (B)

Keeper Plate Detail (A)

while in use cover

Waterproof

roadway

Parallel to

See Multi-Directional Slip Base details

 Joint2
1

 Joint2
1

specifications
manufacturer's
Shaft as per

specifications
manufacturer's
Shaft as per
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(see quantity sheet for length)
Mast Arm

in the plans)
otherwise specified

3'-0" (unless

mounted on multi-sided pole.

Optional: Festoon receptacle

3 per foundation

manufacturer's specs,

Anchor bolts as per

Ground line

Hand hole
Hand hole

Round or multi-sided 11 guage steel
Round or multi-sided 11 guage steel

Hand hole

bolt circle

Equal to manufacturer's

4" max. " max.2
13

Install Festoon Receptacle only when specified in the plans.

Mount receptacle on side of pole that faces the street. (B) 

flat washer.  Galvanize Keeper plate after fabrication.

ASTM A446 Grade "A" 28 gauge keeper plate on top of middle (A) 4.  Burr threads of junction with nut using center punch to prevent nut loosening.

     retightening. 

3.  Loosen each bolt and retighten to prescribed torque in the same order as initial 

2.  Retighten bolts with a systematic order to prescribed torque.

     and to clean bolt threads, then loosen.

1.  Tighten all bolts the maximum possible with 12" to 15" wrench to bed washers 

Slip Base Bolt Torque Procedure:  

Fusing:  Fusing in base, see specifications.

sheets for type of luminaire, wattage, I.E.S. distribution, and operating system.

Luminaire:  Use internal ballast-constant wattage 120x240 voltage.  See layout

Steel Standards:  Touch up marred or scratched areas after erection.

light standards at least 16 feet from the driving lane.

speeds are less than 30 mph.  Where speeds are 30 mph or more, place 

is 3 feet.  Offset light standards at least 3 feet in urban areas and where

Light Standard Locations: The minimum offset distance from the curb face 

Notes:
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New Design Engineer PE Stamp.

Updated to active voice.

High Mast Lighting Pole Detail

Luminaire Support Ring Details

Head Frame Detail

(without cover)

Top View
For 4 Luminaires For 5 Luminaires

For 7 LuminairesFor 6 Luminaires

For 8 Luminaires For 10 Luminaires

Head frame

Luminaire ring

Luminaires

Field slip joints

Field slip joints

Field slip joints

Access opening

Expansion joint

Concrete service slabGround line

Concrete foundation

Pole

and plug

receptacle

Twist lock

as shown on plan layout sheets

Size and number of conduit

Remote control switch

20' remote control cable

Torque limiter

Plug into pole power source

Main power switch box

Hoisting cables

Power cable

Power cable

Non marking guide arms

Pole

Power cable sheaves

Hoisting cable sheaves

Wiring to luminaire

ring and wire way

luminaire support

Fully enclosed

bracket

Luminaire mounting

Pole

Hoisting cables

51.43^ (all angles)

90^ (all angles)

72^ (all angles)

60^ (all angles)

45^ (all angles)

36^ (all angles)

H
e
ig

h
t 
v
a
ri
e
s

power supply

Incoming

assembly

Worm gear winch

frame cover

Spun aluminum head

See Detail B

(section through pole)

Head Frame and Luminaire Ring

Detail B

See Detail A

(section through base)

Lowering Device

Detail A

Portable power unit with frame

position on junction box.

receptacle for test in lowered 

Mount weatherproof power 

house lightning arrestor.

Weatherproof junction box to
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(1000 watt)

Typical Luminaire Details

Anchor Bolt Detail

Rodent Screen

Wiring Diagram

Elevation View

480V

High mast lighting luminaires schematic shown is 10 luminaires and typical

1" max.

Min. 2 threads exposed

Section A-A

High mast pole

Access opening

double hex nuts

Anchor bolts with

Base plate

Expansion joint Service slab

Ground

Grounding nut

conduit

Ground

Ground rod

as shown on plan layout sheets

Rigid conduit number and size

Concrete foundation

1" dia. steel conduit

Conduit bushing (each end)

Ground rod

Main power switch box

Incoming power supply

Fuses

Fused switch

Luminaire support ring

(for testing)

Twist lock receptacle

Twist lock receptacle

Outlet for portable power unit

Junction box

Washer

Conduit

Nut

Leveling nut

Anchor bolt

Conduit

Concrete foundation

Top nut

Flat washer

Leveling nut

of foundation

Finish elevation

Anchor bolt

Base plate
Ballast

mounting bracket

Slipfitter to fit 2"

Wiring from power source

Reflector

Reflector

mounting bracket

Slipfitter to fit 2"

Air flow chimney effect

Bulb

Reflector

Refractor (open end)

Ballast

Refractor (enclosed)

Leveling nut

power source

Wiring from

(each end)

Conduit bushing

AA

arrestor

Lightning

cut same size as base plate and form tightly around the conduit.

" galvanized steel welded wire fabric (wire dia. 0.025") 4
1"x4

1(A) 

Conduit and Grounding Detail at Base

240V

240V

Rodent Screen (A)

Rodent Screen (A)
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