


                                              KLJ 2026 

 
 

1/8/2026              1:14:15 PM   andrew krebs                  K:\Projects\County\ND\Billings\2103-01811_HEC-0004(202)PCN23759\CAD\Design\Plans\Sections\002TB_001.doc   

 
STATE PROJECT NO. SECTION 

NO. 
SHEET 

NO. 

 ND HEC-0004(202) 2 1 

 

 
TABLE OF CONTENTS 

 
 SECTION NO. SHEET NO. DESCRIPTION 
  
 1 1 Title Sheet 
 2 1 Table of Contents, List of Special Provisions, & List of Standard Drawings 
 6 1-2 Plan Notes 
 6 3 Environmental Notes 
 8 1 Estimate of Quantities 
 10 1 Basis of Estimate 
 20 1-3 Details 
 30 1 Typical Sections 
 40 1-5 Removals 
 75 1-2 Wetland, Mitigation and Environmental 
 76 1-7 Temporary Sediment and Erosion Control 
 77 1-7 Permanent Sediment and Erosion Control 
 80 1-3 Fencing Layouts 
 81 1-2 Survey Coordinate and Curve Data 
 100 1-5 Work Zone Traffic Control 
 130 1-8 Guardrail 
 170 1-3 Bridges 
 200 1-3 Cross Sections – Site 1 
 200 4-6 Cross Sections – Site 3 
 200 7-11 Cross Sections – Site 6 
  
 
 
  
 
 
 
 
 
 
 

LIST OF SPECIAL PROVISIONS 
 

 SP # DESCRIPTION 
 PSP 48(25) Permits and Environmental Considerations 
 SSP 1 Temporary Erosion and Sediment Best Management Practices 
 SSP 3 Local Agency Contracts  
 
 
 
  
 

 

 
LIST OF STANDARD DRAWINGS 

 
STANDARD NO. DESCRIPTION  
 
D-101-1, 2, 3 & 4 NDDOT Abbreviations 
D-101-10 NDDOT Utility Company and Organization Abbreviations 
D-101-20 & 21 Line Styles 
D-101-30, 31, 32 & 33 Symbols 
D-101-40 Cross Section Legend 
D-261-1 Erosion Control – Fiber Roll Placement Details 
D-704-7 Breakaway Systems for Construction Zone Signs – Perforated Tube 
D-704-8 Breakaway Systems for Construction Zone Signs – U-Channel Post 
D-704-9 Construction Sign Details – Terminal and Guide Signs 
D-704-10 Construction Sign Details – Regulatory Signs 
D-704-11 Construction Sign Details – Warning Signs 
D-704-13 Barricade and Channelizing Device Details 
D-704-14 Construction Sign Punching and Mounting Details 
D-704-19 Road Closure and Lane Closure on a Two Way Road Layouts 
D-704-22 Construction Truck and Temporary Detour Layouts 
D-704-50 Portable Sign Support Assembly 
D-714-4 Round Corrugated Steel Pipe Culverts and End Sections 
D-764-1 W-Beam Guardrail General Details 
D-764-5 Sequential Kinking Terminal 
D-764-6 Flared Energy Absorbing Terminal 
D-764-10 Thrie Beam Transition to Double Box Beam Retrofit 
D-764-13 W-Beam Guardrail with Approaches near Bridge for Low Volume Low Speed Roadways 
D-764-14 Special W-Beam Guardrail Anchor 
D-764-22 Typical Grading at Bridge Ends with W-Beam Guardrail 
D-764-38 MGS Flared Energy Absorbing Terminal – Wood Post 
D-764-40 MGS W-Beam Guardrail General Details 
D-764-48 Typical Grading at Bridge Ends with MGS W-Beam Guardrail 
D-764-51 MASH Sequential Kinking Terminal – Wood Post 
 

 
 



 
Plan Notes 

 
Billings County, ND 

HEC-0004(202) 
 

Multiple Locations 

AK SPK 2103-01811 

                                              KLJ 2025 

DRWN. BY CHKD. BY PROJECT NO. 

 
PLAN NOTES 

 

10/10/2025              9:20:37 AM   andrew krebs                  K:\Projects\County\ND\Billings\2103-01811_HEC-0004(202)PCN23759\CAD\Design\Plans\Sections\006NT_001.doc  

 
STATE PROJECT NO. SECTION 

NO. 
SHEET 

NO. 

 ND HEC-0004(202) 6 1 

100-P01 EXISTING SIGNS: Billings County will remove the existing signs as needed after the Contractor has 
installed the work zone traffic control. Billings County will reset the existing signs after the Contractor 
has constructed the project. The contact for Billings County is Pat Redmond at (701) 690-6827. 

 
105-P01 UTILITIES: The vertical and horizontal utility locations shown in the plans are approximate. Plan 

locations should not be interpreted as exact for bidding or construction purposes. 
 
105-P02  UTILITIES: No utility relocations or adjustments are planned. All utilities on the project need to be 

protected and remain in existing location. 
 
202-P01 CLEARING & GRUBBING / REMOVAL OF TREES: Cut down trees that are 3 inches or larger in 

diameter measured at a point 4.5 feet above the ground after October 31st and before April 1st. Cut 
trees may be laid on the ground and removed at a later date. Trees to be cut down during this time 
period are shown in Section 40. 

 
203-010 SHRINKAGE: 25 percent additional volume is included for shrinkage in earth embankment. 
 
203-385 AVERAGE HAUL: No average haul has been computed for this project. 
 
203-P01 GUARDRAIL EMBANKMENT: The cost of labor, equipment, and materials to perform the following 

work will be included in the price bid for “GUARDRAIL EMBANKMENT” 
 

1. Construct inslopes for Guardrail Embankment according to Standard Drawing D-764-22 or D-
764-48 and Section 203.04 G of the Standard Specifications utilizing Compaction Control, 
Type B. The total embankment material needed to construct the guardrail embankments as 
shown in the plans is shown on the summary table located in Section 10 Sheet 1. 

 
2. Borrow material for the project will be obtained from borrow sites located by the Contractor 

and approved by the Engineer. Include all royalties, utility and fencing adjustments, 
environmental and cultural clearances, site restoration, and any other costs associated with 
obtaining, transporting, and placing borrow material in the unit price bid for “GUARDRAIL 
EMBANKMENT”. The total borrow material needed to construct the guardrail embankments 
as shown in the plans is shown on the summary table located in Section 10 Sheet 1. 

 
3. Include all costs associated with stripping, stockpiling, stabilizing, transporting, and placing 

topsoil material in the unit price bid for “GUARDRAIL EMBANKMENT”. The total topsoil 
quantity to construct the guardrail embankments as shown in the plans is shown on the 
summary table located in Section 10 Sheet 1. 

 
4. Include all grading costs associated with constructing approaches in the unit price bid for 

“GUARDRAIL EMBANKMENT”. 
 
5. Include all costs associated with placing seed and straw mulch in all disturbed areas in the 

unit price bid for “GUARDRAIL EMBANKMENT”. 
 

210-P01 FOUNDATION FILL: Delete Section 210.04 B.3 and insert the following: 
 

3. Foundation Fill. 
Place foundation fill in layers not exceeding 6 inches to the required elevation. Thoroughly compact 
each layer with mechanical tamping equipment. Use water as required to achieve satisfactory 
compaction and stability. 

 
210-P02 PIPE EXCAVATION: The amount of excavation under the centerline pipe may vary due to the depth 

of poor foundation soil and will be determined by the Engineer. The actual excavation, regardless of 
depth, will not be measured for payment but will be included in the unit price bid for “FOUNDATION 
FILL”. Excavate according to the limits for width and length as shown on Section 20 Sheet 2. Use 
Foundation Fill material to backfill the excavation areas. Payment for Foundation Fill will be according 
to the limits for width and length as shown on Section 20 Sheet 2 and depth measured in the field.  

216-P01 WATER: Include all costs associated with the application of water for compaction of subgrade and 
foundation fill, and for use as a dust palliative, as required, in the cost for other bid items. 

 
251-P01 SEEDING WEST OF HWY 85: Seeding Class III shall consist of the following #37-28A seed mixture 

Scenario #13 for Sites 1,2,3 & 7: 
 

Species 

Preferred 
Cultivar, 

Ecotype, or 
Germplasm Common Name 

Drilled PLS 
lb/acre 

Cool Season Grasses:    

Elymus canadensis Mandan Canada wildrye 2.8 
Nassella viridula Lodorm Green needlegrass 2.4 
Pascopyrum smithii Rodan Western wheatgrass 4.9 
Warm Season Grasses:    
Bouteloua gracilis Bad River Blue grama 0.3 
Calamovilfa longifolia Goshen Prairie sandreed 0.8 
Schizachyrium scoparium Badlands Little bluestem 0.8 
Alternate Warm Season 
(for one of the above 
species) 
Bouteloua curtipendula Pierre Sideoats grama 1.2 
Forbs 
Dalea purpurea 

OR 
Dalea candida 

Local 
 

Antelope 

Purple prairieclover 
 
White prairieclover 

0.25 
 

0.3 
Helianthus pauciflorus 

OR 
Solidago rigida 

Bismarck 
 

Local 

Stiff sunflower 
 
Stiff goldenrod 

0.7 
 

0.1 
Echinacea angustifolia 

OR 
Ratibida columnifera 

Bismarck 
 

Local 

Purple coneflower 
 
Praire coneflower 

0.5 
 

0.1 
Companion  Oats 10 

Totals  
Forbs                                       23.4 
Alternate Forbs                     (22.5) 

 
Cultivars listed in the second column are preferred, but local seed 
collections grown for harvest are acceptable if performance and origin are 
certified or documented. All seed sources should be derived from local 
collections and grown in a general area extending 300 miles north and 
200 miles south of the area to be reclaimed, within similar elevation and 
precipitation zones as western North Dakota, i.e., from Jamestown on the 
east to Billings, MT on the west. 
 
For broadcast seeding, multiply pounds of each species seeded by 1.5. 
The seed bed should be thoroughly worked and firm. 
 
The seed mix may need to be adjusted due to site 
characteristics and/or lack of available seed for some 
species. In the latter case, adjust the species seeding 
rates by the formulas below table to obtain 
approximately 50 seed per square foot and/or 12-16 
lbs. of PLS per acre for drilled seed and 18-24 lbs. 
per acre for broadcast seeding. 
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Seeding depth should be 1/4 inch or less for drilled seed. 
 
Note: The following steps/documents are required as per Conditions of Approval #28 B, Certification & 
Reporting: 
1. Report of Seeding (#37-28B) 
2. Certification of Seed Mixture from Seed Company, and seed tags from bags or copy of seed tags 

for all planted material on forest service property must be submitted to the Medora Ranger District. 
(The Engineer will submit these upon receiving them from the Contractor.) 

 
Call the Medora Ranger District (701) 227-7800 if there are any questions. 

 
251-P02 SEEDING EAST OF HWY 85: Seeding Class III shall consist of the following mixture for Sites 4, 5, & 6: 
  

Species Lbs. of PLS/Acre 
Alfalfa 9 
Western Wheatgrass 4 
Fairway Crested Wheatgrass 5 
Slender Wheatgrass 2 
Oats 10 
Total 30 

 
261-P01 FIBER ROLLS: Fiber rolls have been provided for temporary and permanent erosion control. The 

perimeter temporary erosion control has been provided for placement prior to disturbing the topsoil or 
as indicated by the Engineer. 

 
 Preserve the temporary erosion control throughout the duration of the project. If the erosion is 

damaged due to negligence, repair at the Contractor’s expense.  
  
 Place permanent fiber rolls after seeding Class III. Locations are shown in Section 77.  
 

An additional 400 LF of Fiber Rolls 12IN have been provided for locations to be determined by the 
Engineer. Include all costs for labor, equipment, and materials necessary to complete this work and all 
costs to relocate fiber rolls as needed for construction related activities in the unit price bid for “FIBER 
ROLLS 12IN”. 

 
302-P01 COUNTY INSTALLED SURFACING: County forces will haul, lay, & compact the 6 inches of 

aggregate or scoria surfacing, as noted on the Typical Sections. They will also reshape the existing 
surfacing as needed. Coordinate grading operation with Billings County so that the surfacing can be 
placed within 48 hours after the finished grading is complete at each site. The County is available to 
haul, lay, and compact the surfacing from Monday through Thursday only.  

 
The Contractor is responsible for all roadway maintenance from the project start through final 
acceptance. The only exception is if the County does not begin delivery of the surfacing within the 48 
hours notice period, not including Friday through Sunday. The contact is Pat Redmond at (701) 690-
6827. 
 
Allow the County to complete surfacing installation prior to beginning guardrail installation. 

 
704-P01 TRAFFIC CONTROL DEVICES LIST: The traffic control devices list has been developed using traffic 

control signing layouts (shown in Section 100 of the plans) and Standard Drawings listed below:  
 

 Standard D-704-19, Type E:  For road closure to all but local traffic. Detour is not provided. 
 Standard D-704-22, Type K:  For trucks hauling material. 

 
 

704-P02 TRAFFIC CONTROL GENERAL: Leave roadway open to local traffic during construction.  
 
714-P01 FLARED END SECTIONS: Level and compact the material under the flared end sections to grade 

prior to setting all flared end sections to ensure no voids exist beneath.  
 
714-P02 DEFLECTION TESTING: Delete Section 714.04 A.8 in its entirely and insert the following: 
 

8. Deflection Testing. 
The Engineer will visually inspect all metal pipe used on the project for deflection a minimum of 30 
days after the pipe is installed. If the Engineer sees any deflection, the Engineer will require the 
Contractor to pass a nine point mandrel or approved object through the pipe to check for deflection. 
Use a mandrel with a diameter not less than 95 percent of the inside diameter of the pipe. If the 
mandrel cannot be passed through the pipe, replace the pipe. 
 
Perform the deflection test under the observation of the Engineer. 

 
714-P03 COMPACTION CONTROL FOR AGGREGATE: Delete Section 714.04 A.10 in its entirely and insert 

the following: 
 

10. Compaction Control for Aggregate. 
Place foundation fill in layers not exceeding 6 inches to the required elevation. Thoroughly compact 
each layer with mechanical tamping equipment. Use water as required to achieve satisfactory 
compaction and stability. 

 
714-P04 COMPACTION CONTROL FOR NON-AGGREGATE MATERIAL: Delete Section 714.04 A.11 in its 

entirely and insert the following: 
 

11. Compaction Control for Non-Aggregate Material. 
Compact non-aggregate material to the compaction requirements in Section 203.04 G.3, “Compaction 
Control, Type B.” Use a maximum lift thickness of 6 inches.  
 
Compact material for approach pipes according to the manufacture’s recommendations. 
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ENVIRONMENTAL NOTES (EN): Billings County, 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 AQUATIC NUISANCE SPECIES (ANS): Equipment that was last used outside of North Dakota or within a 
Class I infested waterbody (identified on the North Dakota Game and Fish Department (NDGFD) website) requires 
an inspection by NDGFD. Notify the NDGFD at least 10 business days prior to pumps, watercraft, or any equipment 
entering a public water to allow the NDGFD sufficient time to inspect any and all such equipment for ANS. Contact 
the NDGFD ANS Coordinator, Ben Holen by e-mail - bholen@nd.gov for equipment inspections. Supply one of the 
following to the engineer as proof of compliance prior to work taking place in the water: (1) the NDGFD inspection 
report, (2) documented NDGFD correspondence (email or signed letter).   
 
EN-2   THREATENED AND ENDANGERED SPECIES: The project is located near/within suitable habitat for the 
species listed in the following table: 

 
SPECIES HABITAT PRESENCE 

Whooping Crane Cropland/Wetland Associations Spring: March 15 - May 15* 
Fall: September 10 – November 15 

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

Active Season: April 15 - October 31*   
Inactive Season: Nov 1 – April 14* 

*Time frames can differ slightly, depending on the year 
 
If any of the above threatened and endangered species are identified within 1 mile of the project, the Contractor will 
notify the Engineer immediately and cease construction activities in the vicinity until an avoidance area is 
established. The Engineer will establish an avoidance area that is at least a 0.5 mile and immediately coordinate 
with the USFWS (701-355-8513), FHWA (701-221-9464), and NDDOT Environmental and Transportation Services 
(701-328-2592). The Contractor will not resume work within the avoidance area until the Engineer has confirmed 
with the agencies that work may proceed (either the species have left the area, or approved avoidance/minimization 
measures have been implemented).  
 
Conduct tree removal activities outside of the active season for the northern long-eared bat (November 1 – April 
14).  
 
Ensure Tree removal is limited to that specified in the project plans. Install bright colored flagging/fencing prior to 
any tree clearing to ensure contractors stay within clearing limits. 
 
EN-3 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. 
 
EN-4 WETLAND MITIGATION: Wetland mitigation is required for unavoidable permanent wetland impacts. The 
wetland mitigation plan is incorporated into the plans for this project. After completion of the mitigation area, the 
Engineer will complete the Onsite Mitigation Certification Form SFN 61042. Any sedimentation occurring within the 
mitigation area will be removed. 
 
 
PERMITS REQUIRED: 
 
United States Army Corp of Engineers – Section 404 Permit  
Status: Has been obtained for the project. 
 
North Dakota Department of Environmental Quality – NDPDES Construction Stormwater Permit 
Status: To be obtained by the Contractor prior to construction. Owner is to be listed as Billings County on the 
permit.  
 
 

 
EN-5 NOXIOUS WEED CONTROL ON FOREST SERVICE LANDS: To prevent the potential spread of noxious 
weeds, the Contractor is required to furnish weed-free equipment. The Contractor’s equipment shall be cleaned to 
remove all dirt and plant parts and material that may carry noxious weed seeds into the construction area on FS 
Lands. All subsequent move-ins shall be treated the same as the initial move-in. Prior to move-in the Contractor 
shall make equipment available to Forest Service inspection at an agreed location. 
 
EN-6 FIRE CONTROL ON FOREST SERVICE LANDS:  

a) Contractor's Responsibility for Contractor-Caused Fires – The Contractor, whether or not directed by the 
Forest Service, shall immediately extinguish, without expense to the Government, all fires on or in the 
vicinity of the project which are caused by Contractor's employees, whether set directly or indirectly as a 
result of Contractor operations. The Contractor may be held liable for all damages and costs of additional 
labor, subsistence, equipment, supplies, and transportation resulting from fires set or caused by the 
Contractor's employees or resulting from contract operations. 

b) Fire Plan – At all times during fire season period, as specified by State law, the Contractor shall comply with 
each of the following provisions to the extent applicable to his operation under the contract. 

i. Fire Tools – The Contractor will provide for each employee in the contract area at least one approved 
hand tool of a type appropriate in the contract area, such as shovel, pulaski, or ax. 

ii. Fire Extinguishers – Each unit of powered equipment used in connection with this contract, including 
automobiles, trucks, tractors, etc., shall be equipped with a fire extinguisher as follows: One - fire 
extinguisher, dry chemical type of not less than 2-1/2-pound capacity with 4 BC or higher rating. 

iii. Smoking – Smoking shall not be permitted within the contract area except on surfaced or dirt roads, at 
landings, within closed vehicles, in camps, or at other posted places, and shall never be allowed while 
working or traveling on foot. 

iv. Storage of Petroleum and Other Highly Flammable Products – Gasoline, oil, grease, or other highly 
flammable material will be stored either in a separate building used exclusively for such storage, or at a 
site where all combustible debris and vegetation is cleared away within a radius of 25 feet. Fire 
extinguishers and/or sand barrels may be required at such locations specified by the Forest Service 
when unusually hazardous conditions exist. 

v. Welding – Welding or use of cutting torches will be permitted only in areas that have been cleared or 
are free of all material capable of carrying fire. Flammable debris and vegetation must be removed from 
within a minimum of 10 feet radius of all welding and cutting torch operations. A shovel and a 5-gallon 
standard backpack water container (filled), with hand pump attached, shall be immediately available for 
use in the event of a fire start. 

 

10/29/25



                                              KLJ 2025 

 
ESTIMATE OF QUANTITIES 

10/10/2025              9:23:05 AM   andrew krebs                  K:\Projects\County\ND\Billings\2103-01811_HEC-0004(202)PCN23759\CAD\Design\Plans\Sections\008SQ_001.doc   

 
STATE PROJECT NO. SECTION 

NO. 
SHEET 

NO. 

 ND HEC-0004(202) 8 1 

 

 
 

103 0100 CONTRACT BOND                                     LSUM 1
201 0330 CLEARING & GRUBBING                               LSUM 1
202 0174 REMOVAL OF PIPE ALL TYPES AND SIZES               LF 28
202 0312 REMOVE EXISTING FENCE                             LF 1,183
203 0218 GUARDRAIL EMBANKMENT                              EA 28
210 0210 FOUNDATION FILL                                   CY 6
261 0112 FIBER ROLLS 12IN                                  LF 2,780
261 0113 REMOVE FIBER ROLLS 12IN                           LF 1,390
624 3002 DOUBLE BOX BEAM RAIL RETROFIT - E-RAIL            LF 284.9
702 0100 MOBILIZATION                                      LSUM 1
704 1000 TRAFFIC CONTROL SIGNS                             UNIT 701
704 1052 TYPE III BARRICADE                                EA 26
714 5015 PIPE CORR STEEL .064IN 18IN                       LF 62
714 5201 PIPE CORR STEEL .079IN 24IN POLYMERIC COATED      LF 4
714 5810 END SECT CORR STEEL .064IN 18IN                   EA 2
714 9660 REMOVE & RELAY END SECTION-ALL TYPE & SIZES       EA 1
752 0200 FENCE BARBED WIRE 4 STRAND                        LF 1,172
752 2100 VEHICLE GATE                                      EA 2
752 2995 CORNER ASSEMBLY-WOOD POST                         EA 5
752 3995 DOUBLE BRACE ASSEMBLY-WOOD POST                   EA 13
764 0131 W-BEAM GUARDRAIL                                  LF 1,359
764 0145 W-BEAM GUARDRAIL END TERMINAL                     EA 27
764 2081 REMOVE END TREATMENT & TRANSITION                 EA 4

Spec Total 
QuantitiesDescriptionCode Unit
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Foundation Fill – (Volume +25%) 
Pipe Culverts: Depth & Limits as shown in Section 20 Sheet 2 
 
Water 
Included with other items if needed 
 
 
 
 

Location
Embankment 

(CY)
Excavation

(CY)
Borrow

(CY)
Topsoil

(CY)

Temporary 
Cover Crop

(ACRE)

Seeding 
Class III 

East of Hwy 85
(ACRE)

Seeding 
Class III 

Scenario 13
(ACRE)

Straw 
Mulch
(ACRE)

Site 1 373 69 304 165 0.26 - 0.26 0.52
Site 2 486 0 486 187 0.30 - 0.30 0.60
Site 3 428 4 424 163 0.24 - 0.24 0.48
Site 4 356 0 356 210 0.26 0.26 - 0.52
Site 5 256 0 256 184 0.24 0.24 - 0.48
Site 6 659 142 525 245 0.40 0.40 - 0.80
Site 7 570 0 570 248 0.34 - 0.34 0.68
Total 3,128 215 2,921 1,402 2.04 0.90 1.14 4.08

Notes: 
1.   Quantity shown for embankment has been increased by 25% to account for shrinkage.
2.   Topsoil depth is estimated at 4 inches.
3.   One application of temporay seeding and straw mulch is included for use if needed. 
4.   Seeding and mulching areas shown are based on the calculated area between the edge of roadway and limits of construction.

Guardrail Embankment Quantity Summary (For Informational Purposes)

      Additional seeding and mulching for disturbed areas used to facilitate construction or accommodate the Contractor’s method and
      means will be the responsibility of the Contractor with no additional cost to the project.  
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SECTION SHEET

NO. NO.

100 1

E5-1-48 48"x48" EXIT GORE 35 48"x48" SURVEY CREW
G20-1-60 60"x24" ROAD WORK NEXT __ MILES 28 48"x48" BRIDGE PAINTING AHEAD or __ FT
G20-1b-60 60"x24" NO WORK IN PROGRESS (Sign and installation only) 18 48"x48" MATERIAL ON ROADWAY
G20-2-48 48"x24" END ROAD WORK 11 26 286 48"x48" PAVEMENT BREAKS
G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" RUMBLE STRIPS AHEAD
G20-4b-36 36"x30" WAIT FOR PILOT CAR 18 48"x48" FRESH OIL LOOSE ROCK
G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 43 48"x48" DOUBLE REVERSE CURVE
G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 36
G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $150 WHEN WORKERS PRESENT 59
M1-1-36 36"x36" INTERSTATE ROUTE MARKER (Post and installation only) 11
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) 30
R2-1-48 48"x60" SPEED LIMIT __ 39
R2-1aP-24 24"x18" MINIMUM FEE $150 (Mounted on Speed Limit post) 10 SPECIAL SIGNS
R3-2-48 48"x48" NO LEFT TURN 35
R4-1-48 48"x60" DO NOT PASS 39
R4-7-48 48"x60" KEEP RIGHT 39
R5-1-48 48"x48" DO NOT ENTER 35
R6-1-54 54"x18" ONE WAY RIGHT or LEFT (Mounted on STOP or DO NOT ENTER  post) 14
R7-1-12 12"x18" NO PARKING ANY TIME 11
R10-6-24 24"x36" STOP HERE ON RED 16
R11-2-48 48"x30" ROAD CLOSED (Mounted on barricade) 15 12 180
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) 11 15 165
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
W3-3-48 48"x48" SIGNAL AHEAD 35 TRAFFIC CONTROL SIGNS                                                                                           TOTAL UNITS
W3-4-48 48"x48" BE PREPARED TO STOP 35
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 35
W8-3-48 48"x48" PAVEMENT ENDS 35
W8-7-48 48"x48" LOOSE GRAVEL 35
W8-11-48 48"x48" UNEVEN LANES 35
W8-12-48 48"x48" NO CENTER LINE 35
W8-17-48 48"x48" SHOULDER DROP-OFF SYMBOL 35
W8-53-48 48"x48" TRUCKS ENTERING HIGHWAY 35
W8-54-48 48"x48" TRUCKS ENTERING AHEAD or __ FT or _ MILE 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
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 35
W20-2-48 48"x48" DETOUR AHEAD or __ FT or _ MILE 35
W20-3-48 48"x48" ROAD or STREET CLOSED AHEAD or __ FT or _ MILE 35
W20-4-48 48"x48" ONE LANE ROAD AHEAD or __ FT or _ MILE 35
W20-5-48 48"x48" RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 35
W20-7-48 48"x48" FLAGGER 35
W20-8-18 18"x18" STOP - SLOW PADDLE Back to Back 5
W20-52P-54 54"x12" NEXT __ MILES (Mounted on warning sign post) 12
W21-1-48 48"x48" WORKERS 35
W21-2-48 48"x48" FRESH OIL 35
W21-3-48 48"x48" ROAD MACHINERY AHEAD  or __ FT or _ MILE 35
W21-5-48 48"x48" SHOULDER WORK 35
W21-5a-48 48"x48" RIGHT or LEFT SHOULDER CLOSED 35
W21-5b-48 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE 35

UNITS 
SUB 

TOTAL

Billings County, ND

Work Zone Traffic Control

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/

701

STATE

ND

PROJECT NO.

35

HEC-0004(202)

UNITS 
PER 

AMOUNT

35

35

AMOUNT 
REQUIRED

SIGN 
SIZE

W21-6-48

DESCRIPTION

35
35
35

UNITS 
PER 

AMOUNT

UNITS 
SUB 

TOTAL

SIGN 
NUMBER

SIGN 
NUMBER

SIGN 
SIZE

DESCRIPTION
AMOUNT 

REQUIRED

W21-51-48
W21-52-48
W21-53-48
W22-8-48

W21-50-48

W24-1-48

26

EACH

EACH
EACH

EACH

EACH

EACH
EACH
EACH

QUANTITY

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

                   10/10/2025  9:28 AM          https://us-partner-integrations.egnyte.com/msoffice/wopi/files/fe12e63e-7d66-411d-b73f-09d7069e0ab2/WOPIServiceId_TP_EGNYTE_PLUS/WOPIUserId_-/100WZ_001_TCDL.xlsm VERSION: 6.26.2025











 

End Payment for Low Speed Transition

7"
7"

14"

8"

3"

`
          Prevent Block Rotation

Note: Toenail with one 16D Galv Nail to 

2'-6" "4
12'-6 "2

14 Spaces 3'-1

Begin Payment for W-Beam Guardrail

Rail Section

"2
1      37

"4
17

Transition to W-Beam
6'-3" Non-Symmetrical

"2
1372'-6"

20"

SIDE-VIEW

Direction

Lap

6'-3"

Instructions

Plate Washer

A

A

B

B
ELEVATION VIEW

RECTANGULAR WOOD POST

WOOD BLOCK TO

(Typ)

50^

PLAN VIEW

" Low Speed Transition2
19'-4

2'-6" "4
17 W-Beam Guardrail

Direction of Traffic

36"

32"

Wood Post

6" x 8" x 68"

Wood Post

6" x 8" x 68"

5'-8"

SECTION A-A

Post Location

Required at this 

Blockout

(6" x 8" x 22")

36"

32"

Wood Post

6" x 8" x 68"

5'-8"

SECTION B-B

Blockout

(6" x 8" x 14")

36"

31"

NDDOT Reserves All Objections

23 U.S.C. • 407 Documents

"4
32

"16
133

"16
133

"16
133

"16
133

"4
32

"4
320

12"

8" 2"2"

1" dia holes in plate (typ)

6"

SHORT SECTION 10GA

THRIE-BEAM RAIL TRANSISTION 10GA

W-BEAM TO THRIE-BEAM

NON-SYMMETRICAL

TERMINAL CONNECTOR 10GA

THRIE-BEAM

TO CONCRETE RAIL

THRIE-BEAM CONNECTOR

    (ASTM A194 or A563)

" Dia Heavy Hex Nuts8
7(5) 

     Hex Bolt Head and Nut.

" OD Washer Under Each 4
3(10) 1

    (ASTM A325 or A449)

" Dia Heavy Hex Head Bolts8
7(5) 

Plate washers are installed under the splice nuts against inside of connector.

: The short rail laps over the terminal connector.Bridge Approach - Upstream

Plate washers are installed under the bolt head against outside of connector.

: The terminal connector laps over the nested rail.Bridge Approach - Downstream

")8
5" x 4

3(12" x 20

CONNECTOR PLATE

THRIE-BEAM TERMINAL

end shoe connection

" plate for Thrie-Beam 8
5" x 4

312" x 20

" hex nut. Trim as required.8
7length past the 

width of concrete barrier, leave 1" of bolt 

Heavy hex bolt length will vary depending on 

Note:

(12) Rectangular Guardrail Plate Washers

" X 2" Button Head Splice Bolts with Recessed Nuts8
5(12) 

Splice Bolts

" Button Head4
1" X 18

5(8) 

Splice Bolts

" X 2" Button Head8
5(12) 

" Flat Washer Under Each Nut8
5(1) 

" Button Head Post Bolt & Nut8
5(1) 

" Flat Washer Under Each Nut8
5(1) 

" Button Head Post Bolts & Nuts8
5(2) 

6'-3" Post Spacing

"2
115'-7

Concrete Endpost

Rail

SIZE MARK NO. LENGTH SHAPE LOCATION

BAR LIST - ONE ENDPOST

4

1

4 S500 0'-8"

S5014 4'-10" Endpost Hoop

Endpost Anchor

S501

1'-5"

9"

3"
endpost with 4" minimum embedment.

Note: Drill and epoxy S500 into existing concrete 

 "W-BEAM GUARDRAIL".

 steel, and labor is incidental to

 endpost. Concrete, reinforcing

Contractor to extend concrete

 "W-BEAM GUARDRAIL".

 steel, and labor is incidental to

 endpost. Concrete, reinforcing

Contractor to extend concrete
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Billings County, ND

2025

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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HEC-0004(202) 1

HEC-0004(202)

AK SMM 2103-01811

Structure #s 04-108-18.0, 04-109-19.0, & 04-110-19.0

 

Thrie-Beam 

Transition Detail

12-9-25



Exst R/W

Exst R/W

Exst R/W

Exst R
/W

EL

R-RIDER ELEC

Sta 12+37.60

Begin Bridge

Sta 13+69.60

End Bridge

4:1

46.88'

50
1

(D)

3.12' (C)

11.27'

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

15.00' 14.00' 14.00'

4:1

10
1

46.67' 12.48'

19.29'
14.62'

(D)

(E)

3.12' (C)

14.00' 14.00'

11.27'

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

` Roadway& Bridge

(D)

4:1

10
1

46.67'12.48'

19.29'
14.62'

3.12' (C)

14.00'14.00'

11.27'

(E)

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

(D) 4:1

46.88'

50
1

3.12' (C)

11.27'

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

14.00' 15.00'

(Do not disturb)

Delineated Wetland 2a

(Do not disturb)

OW 2c

(Do not disturb)

Delineated Wetland 2b

1
2
+
4
5
.1

6

1
3
+
6
2
.0

4

150'

GUARDRAIL STAKING DIAGRAM

QUANTITIES

GUARDRAIL EMBANKMENT                            4EA

W-BEAM GUARDRAIL                                  182.6LF

W-BEAM GUARDRAIL END TERMINAL                  4EA

Elev = 2253.66

Off = 17.33'

Elev = 2253.47

Off = 17.94'

Elev = 2253.98

Off = 17.94'

Elev = 2253.94

Off = 17.33'

Elev = 2253.48

Off = 24.93'

Elev = 2254.59

Off = 18.53'

Elev = 2255.30

Off = 18.53'

Elev = 2254.46

Off = 24.93'

Guardrail Embankment (F)

Reshaping Roadway (By County Forces)

Sta 10+90.79

Begin Site 1

Sta 15+05.39

End Site 1

235'

Elev = 2253.41

Off = 17.33'

Elev = 2253.85

Off = 17.33'

NDDOT Reserves All Objections

23 U.S.C. • 407 Documents

1
2
+
0
5
.7

6

1
1
+
5
8
.8

8

1
1
+
4
8
.8

8

1
1
+
3
8
.0

8

(B)

28.13'

28.13'

1
2
+
3
4
.5

7

1
1
+
9
5
.1

7

1
1
+
8
2
.6

9

1
1
+
3
6
.0

2

1
0
+
9
0
.7

9
28.13'

1
3
+
7
2
.6

3

(B)

(B)

1
4
+
1
2
.0

3

1
4
+
2
4
.5

1

1
4
+
7
1
.1

8

1
5
+
0
5
.3

9

28.13'
(B)

1
4
+
0
1
.4

4

1
4
+
4
8
.3

2

1
4
+
5
8
.3

2

1
4
+
8
9
.5

8

End Terminal (A2)

MGS W-Beam Guardrail 

End Terminal (A2)

MGS W-Beam Guardrail 

1
2
+
0
8
.8

8

1
3
+
9
8
.3

2

End Terminal (A1)

MGS W-Beam Guardrail

End Terminal (A1)

MGS W-Beam Guardrail

All offsets to back face of W-Beam.

Refer to Standard Drawing D-764-40 for additional details.

"GUARDRAIL EMBANKMENT".

See Standard Drawing D-764-48. Include all material and work involved to widen for guardrail installation in the unit price bid for (F)

Curved Rail Section R = 125.42'.(E)

endpost, rail, connector plate, washers, and nut. Include all costs in the unit price bid for "W-BEAM GUARDRAIL".

endpost is approximately 13-inches. Provide hex bolts of sufficient length to extend through the full thickness of the concrete 

endpost as shown on Sheet 130-1. Connect rail to concrete endpost by drilling holes through it. The thickness of the concrete 

Remove, salvage, and stockpile all existing object markers at the bridge ends for County pickup. Extend each existing concrete (D)

End of concrete endpost to center of timber post. (C)

bid for "W-BEAM GUARDRAIL".

Thrie-Beam Transition. See Sheet 130-1. Include all material and work involved to install the Thrie-Beam Transition in the unit price (B)

Install a FLEAT end terminal at this location. See Standard Drawing D-764-38.(A2)

Install a MASH Sequential Kinking end terminal at this location. See Standard Drawing D-764-51.(A1)

NOTES:

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Billings County, ND

HEC-0004(202) 2

HEC-0004(202)

AK SMM 2103-01811

Guardrail Layout

Site 1

Structure # 04-108-18.0

MGS W-Beam

2025

12-9-25



Exst R/W

Exst R/W Exst R/W

Exst R/W

R-RIDER ELEC

28.13'

28.13'

28.13'

(Do not disturb)

Delineated Wetland 3b

(Do not disturb)

OW 3c

(Do not disturb)

Delineated Wetland 3a

4:1

4:1

46.88'

50
1

10
1

46.67' 12.48'

19.29'
14.62'

Sta 1004+80.60

Begin Bridge

Sta 1006+04.60

End Bridge

` Roadway& Bridge

(D)

(D)

(E)

(D)

(D)

GUARDRAIL STAKING DIAGRAM

150'

150'

3.12' (C)

28.13'

15.00' 14.00' 14.00'

3.12' (C)

14.00' 14.00'

11.27'

1
0
0
3
+
3
5
.9

5

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

1
0
0
3
+
8
4
.1

0

4:1

10
1

46.67'12.48'

19.29'
14.62'

3.12' (C)

14.00'14.00'

11.27'

1
0
0
7
+
5
9
.6

2

1
0
0
7
+
0
1
.1

0

(E)

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

4:1

46.88'

50
1

3.12' (C)

11.27'

14.00' 15.00'

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

R-RIDER ELEC

1
0
0
3
+
7
2
.0

6

Elev = 2295.03

Off = 24.93'

Elev = 2295.25

Off = 18.53'

Elev = 2294.93

Off = 17.33'

Elev = 2295.00

Off = 17.94'

Elev = 2294.95

Off = 17.33'

Elev = 2295.10

Off = 17.33'

Elev = 2295.18

Off = 17.94'

Elev = 2295.33

Off = 24.93'

Elev = 2295.54

Off = 18.53'

Elev = 2295.08

Off = 17.33'

QUANTITIES

GUARDRAIL EMBANKMENT                            4EA

W-BEAM GUARDRAIL                                  182.6LF

W-BEAM GUARDRAIL END TERMINAL                  4EA

Guardrail Embankment (F)

Reshaping Roadway (By County Forces)

Sta 1003+35.95

Begin Site 2

Sta 1007+59.62

End Site 2

NDDOT Reserves All Objections

23 U.S.C. • 407 Documents

11.27'

(B)

C
o
n
n
e
c
to
r)

(E
n
d
 o
f 

T
e
rm
in
a
l 

1
0
0
4
+
4
3
.2

4

1
0
0
4
+
8
2
.6

4

1
0
0
3
+
9
6
.3

6

1
0
0
3
+
8
6
.3

6

(B)

1
0
0
4
+
8
2
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5

1
0
0
4
+
4
3
.2

5

1
0
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4
+
3
0
.7

7

(B)

1
0
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6
+
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2
.5

5

1
0
0
6
+
4
1
.9

5

1
0
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4
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1
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1
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4
1
.9

5

1
0
0
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+
8
8
.8

3

1
0
0
6
+
9
8
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3

1
0
0
7
+
1
6
.2

6

(B)

End Terminal (A2)

MGS W-Beam Guardrail 

End Terminal (A2)

MGS W-Beam Guardrail 

1
0
0
4
+
4
6
.3

6

1
0
0
6
+
3
8
.8

3

All offsets to back face of W-Beam.

Refer to Standard Drawing D-764-40 for additional details.

"GUARDRAIL EMBANKMENT".

See Standard Drawing D-764-48. Include all material and work involved to widen for guardrail installation in the unit price bid for (F)

Curved Rail Section R = 125.42'.(E)

endpost, rail, connector plate, washers, and nut. Include all costs in the unit price bid for "W-BEAM GUARDRAIL".

endpost is approximately 13-inches. Provide hex bolts of sufficient length to extend through the full thickness of the concrete 

endpost as shown on Sheet 130-1. Connect rail to concrete endpost by drilling holes through it. The thickness of the concrete 

Remove, salvage, and stockpile all existing object markers at the bridge ends for County pickup. Extend each existing concrete (D)

End of concrete endpost to center of timber post. (C)

bid for "W-BEAM GUARDRAIL".

Thrie-Beam Transition. See Sheet 130-1. Include all material and work involved to install the Thrie-Beam Transition in the unit price (B)

Install a FLEAT end terminal at this location. See Standard Drawing D-764-38.(A2)

Install a MASH Sequential Kinking end terminal at this location. See Standard Drawing D-764-51.(A1)

NOTES:

End Terminal (A1)

MGS W-Beam Guardrail

End Terminal (A1)

MGS W-Beam Guardrail

STATE PROJECT NO.

ND

NO.

SHEET

NO.

SECTION
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Billings County, ND

HEC-0004(202) 3

HEC-0004(202)

AK SMM 2103-01811

Guardrail Layout

Site 2

Structure # 04-109-19.0

MGS W-Beam

2025

12-9-25



Exst R/W

Exst R/W

2323.31

2321.07

R-RIDER ELEC

QUANTITIES

GUARDRAIL EMBANKMENT                              4EA

PIPE CORR STEEL .079IN 24IN POLYMERIC COATED     4LF

REMOVE & RELAY END SECTION-ALL TYPE & SIZES      1EA

W-BEAM GUARDRAIL                                  182.6LF

W-BEAM GUARDRAIL END TERMINAL                     4EA

28.13'

28.13'

28.13'

28.13'

Sta 2014+88.90

Begin Bridge

Sta 2015+64.90

End Bridge

4:1

46.88'

50
1

(D)

3.12' (C)

11.27'
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Sect-All Type & Sizes
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Off = 17.33'

Elev = 2326.19

Off = 18.53'
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Reshaping Roadway (By County Forces)
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Sta 2017+24.07

End Site 3

NDDOT Reserves All Objections

23 U.S.C. • 407 Documents
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End Terminal (A2)

MGS W-Beam Guardrail 

End Terminal (A2)
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All offsets to back face of W-Beam.

Refer to Standard Drawing D-764-40 for additional details.

"GUARDRAIL EMBANKMENT".

See Standard Drawing D-764-48. Include all material and work involved to widen for guardrail installation in the unit price bid for (F)

Curved Rail Section R = 125.42'.(E)

endpost, rail, connector plate, washers, and nut. Include all costs in the unit price bid for "W-BEAM GUARDRAIL".

endpost is approximately 13-inches. Provide hex bolts of sufficient length to extend through the full thickness of the concrete 

endpost as shown on Sheet 130-1. Connect rail to concrete endpost by drilling holes through it. The thickness of the concrete 

Remove, salvage, and stockpile all existing object markers at the bridge ends for County pickup. Extend each existing concrete (D)

End of concrete endpost to center of timber post. (C)

bid for "W-BEAM GUARDRAIL".

Thrie-Beam Transition. See Sheet 130-1. Include all material and work involved to install the Thrie-Beam Transition in the unit price (B)

Install a FLEAT end terminal at this location. See Standard Drawing D-764-38.(A2)

Install a MASH Sequential Kinking end terminal at this location. See Standard Drawing D-764-51.(A1)

NOTES:

End Terminal (A1)

MGS W-Beam Guardrail

End Terminal (A1)

MGS W-Beam Guardrail
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Billings County, ND

HEC-0004(202) 4

HEC-0004(202)

AK SMM 2103-01811

Guardrail Layout

Site 3

Structure # 04-110-19.0

MGS W-Beam

2025

12-9-25
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` Roadway& Bridge

GUARDRAIL STAKING DIAGRAM
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Elev = 2545.60

Off = 25.24'

Elev = 2545.77

Off = 18.53'

Elev = 2544.32

Off = 17.33'

Elev = 2544.58
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Elev = 2542.31
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3026+62.79

3026+84.28

Elev = 2541.52

Off = 117.99'

3026+86.80

Elev = 2541.74

Off = 58.21'

Off = 151.54'

3026+91.27

Guardrail Embankment (F)

Reshaping Roadway (By County Forces)

(Existing Pipe to Remain)

Grade to Create One Approach

QUANTITIES

GUARDRAIL EMBANKMENT                            4EA

W-BEAM GUARDRAIL                                  270.3LF

W-BEAM GUARDRAIL END TERMINAL                  3EA
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150'
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NDDOT Reserves All Objections

23 U.S.C. • 407 Documents
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End Terminal (A2)

W-Beam Guardrail 

All offsets to back face of W-Beam.

Refer to Standard Drawings D-764-1 and D-764-13 for additional details.

Radius = 32'(I)

for "W-BEAM GUARDRAIL".

Install Special W-Beam Guardrail Anchor at this location. See Standard Drawing D-764-14. Include all costs in the unit price bid (H)

Radius = 8'(G)

approaches in the unit price bid for "GUARDRAIL EMBANKMENT".

See Standard Drawing D-764-22. Include all material and work involved to widen for guardrail installation and modify (F)

Curved Rail Section R = 125.42'.(E)

endpost, rail, connector plate, washers, and nut. Include all costs in the unit price bid for "W-BEAM GUARDRAIL".

endpost is approximately 13-inches. Provide hex bolts of sufficient length to extend through the full thickness of the concrete 

endpost as shown on Sheet 130-1. Connect rail to concrete endpost by drilling holes through it. The thickness of the concrete 

Remove, salvage, and stockpile all existing object markers at the bridge ends for County pickup. Extend each existing concrete (D)

End of concrete endpost to center of timber post.(C)

GUARDRAIL".

behind the endpost. Include all material and work involved to install the Thrie Beam Transition in the unit price bid for "W-BEAM 

See Standard Drawing D-764-10. Connection is to existing concrete endpost. Install connector plate as shown on Sheet 130-1 (B)

Install a FLEAT end terminal at this location. See Standard Drawing D-764-6.(A2)

Install a Sequential Kinking end terminal at this location. See Standard Drawing D-764-5.(A1)

NOTES:

End Terminal (A1)

W-Beam Guardrail 
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Billings County, ND

HEC-0004(202) 5

HEC-0004(202)

AK SMM 2103-01811

Guardrail Layout

Site 4

Structure # 04-127-21.0

W-Beam

2025

12-9-25
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Elev = 2580.76

Off = 17.33'
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Off = 25.24'
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Off = 17.33'

Elev = 2580.74

Off = 18.53'

Elev = 2580.82

Off = 17.33'

Elev = 2580.79

Off = 17.33'

Elev = 2480.81

Off = 17.94'

Elev = 2580.83

Off = 25.24'

Elev = 2581.14

Off = 18.53'

Reshaping Roadway (By County Forces)

Sta 4036+12.87

Begin Site 5

Sta 4039+89.33

End Site 5

NDDOT Reserves All Objections

23 U.S.C. • 407 Documents

33.15'

Transition (B)

Thrie Beam

6.25'

19.59'

Transition (B)

Thrie Beam 

33.15'

6.25'

Transition (B)

Thrie Beam 

33.15'

6.25'

19.59'

Transition (B)

Thrie Beam 

33.15'

14.00' 15.00'

6.25'

49.99'

End Terminal (A2)

W-Beam Guardrail 

End Terminal (A2)

W-Beam Guardrail 

All offsets to back face of W-Beam.

Refer to Standard Drawing D-764-1 for additional details.

in the unit price bid for "GUARDRAIL EMBANKMENT".

See Standard Drawing D-764-22. Include all material and work involved to widen for guardrail installation and modify approaches (F)

Curved Rail Section R = 125.42'.(E)

E-Rail Retrofit. Include all costs in the unit price bid for "W-BEAM GUARDRAIL".

Remove, salvage, and stockpile all existing object markers at the bridge ends for County pickup. Connect to Double Box Beam (D)

End of concrete endpost to center of timber post.(C)

"W-BEAM GUARDRAIL".

See Standard Drawing D-764-10. Include all material and work involved to install the Thrie Beam Transition in the unit price bid for (B)

Install a FLEAT end terminal at this location. See Standard Drawing D-764-6.(A2)

Install a Sequential Kinking end terminal at this location. See Standard Drawing D-764-5.(A1)

NOTES:

End Terminal (A1)

W-Beam Guardrail

End Terminal (A1)

W-Beam Guardrail
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Billings County, ND

HEC-0004(202) 6

HEC-0004(202)

AK SMM 2103-01811

Guardrail Layout

Site 5

Structure # 04-126-17.0

2025

W-Beam

12-9-25
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Elev = 2433.95

Off = 17.33'
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Elev = 2433.95
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Elev = 2434.03

Off = 17.33'

Elev = 2434.01

Off = 17.33'

Elev = 2434.06

Off = 17.94'

Elev = 2434.20

Off = 18.53'

Elev = 2433.99

Off = 25.24'

S Inv = 2426.6

N Inv = 2427.5

Pipe Corr Steel 18IN x 62'

Guardrail Embankment (F)

Reshaping Roadway (By County Forces)
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+
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Obliterate Existing Approach

Sta 5009+50.31

Begin Site 6
Sta 5013+38.00

End Site 6

QUANTITIES

GUARDRAIL EMBANKMENT                            4EA

PIPE CORR STEEL .064IN 18IN                      62LF

END SECT CORR STEEL .064IN 18IN                 2EA

W-BEAM GUARDRAIL                                  182.6LF

W-BEAM GUARDRAIL END TERMINAL                  4EA

6.25'

Transition (B)

Thrie Beam

6.25'

6.25'

19.59'
14.00'

Transition (B)

Thrie Beam 

6.25'

NDDOT Reserves All Objections

23 U.S.C. • 407 Documents

All offsets to back face of W-Beam.

Refer to Standard Drawing D-764-1 for additional details.

in the unit price bid for "GUARDRAIL EMBANKMENT".

See Standard Drawing D-764-22. Include all material and work involved to widen for guardrail installation and modify approaches (F)

Curved Rail Section R = 125.42'.(E)

E-Rail Retrofit. Include all costs in the unit price bid for "W-BEAM GUARDRAIL".

Remove, salvage, and stockpile all existing object markers at the bridge ends for County pickup. Connect to Double Box Beam (D)

End of concrete endpost to center of timber post.(C)

"W-BEAM GUARDRAIL".

See Standard Drawing D-764-10. Include all material and work involved to install the Thrie Beam Transition in the unit price bid for (B)

Install a FLEAT end terminal at this location. See Standard Drawing D-764-6.(A2)

Install a Sequential Kinking end terminal at this location. See Standard Drawing D-764-5.(A1)

NOTES:

End Terminal (A2)

W-Beam Guardrail 

End Terminal (A2)

W-Beam Guardrail 

End Terminal (A1)

W-Beam Guardrail

End Terminal (A1)

W-Beam Guardrail
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Billings County, ND

HEC-0004(202)

HEC-0004(202)

AK SMM 2103-01811

Guardrail Layout

Site 6

Structure # 04-127-06.0

2025
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W-Beam Guardrail 

W-Beam Guardrail 

W-Beam Guardrail 

W-Beam Guardrail 

Sta 6012+70.22

End Site 7

Sta 6008+35.12

Begin Site 7

QUANTITIES

GUARDRAIL EMBANKMENT                            4EA

W-BEAM GUARDRAIL                                  175.0LF

W-BEAM GUARDRAIL END TERMINAL                  4EA

NDDOT Reserves All Objections

23 U.S.C. • 407 Documents

End Terminal (A2)

W-Beam Guardrail 

End Terminal (A2)

W-Beam Guardrail 

All offsets to back face of W-Beam.

Refer to Standard Drawing D-764-1 for additional details.

"W-BEAM GUARDRAIL".

Replace existing timber post with new timber post. Include all material and work involved in the unit price bid for (F)

unit price bid for "GUARDRAIL EMBANKMENT".

See Standard Drawing D-764-22. Include all material and work involved to widen for guardrail installation in the (E)

Curved Rail Section R = 125.42'.(D)

Existing Bridge Railing. Include all costs in the unit price bid for "W-BEAM GUARDRAIL".

Remove, salvage, and stockpile all existing object markers at the bridge ends for County pickup. Connect to (C)

Post space for guardrail is 6'-3" unless dimensioned otherwise.(B)

Install a FLEAT end terminal at this location. See Standard Drawing D-764-6.(A2)

Install a Sequential Kinking end terminal at this location. See Standard Drawing D-764-5.(A1)

NOTES:

End Terminal (A1)

W-Beam Guardrail 

End Terminal (A1)

W-Beam Guardrail 
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` Roadway

" Overall Bridge Length2
171'-8

4'-4" 4'-4""8
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"2
1Double Box Beam E-Rail Pay Length = 74'-11

Sta 5010+89.52

Begin Bridge

Sta 5011+61.23

End Bridge

"4
162'-5" = 4

19 Spaces @ 6'-11

DOUBLE BOX BEAM BID ITEMS (04-126-17.0)

SPEC

624

CODE

3002

ITEM DESCRIPTION UNIT QUANTITY

LF 135.0DOUBLE BOX BEAM RAIL RETROFIT - E-RAIL

DOUBLE BOX BEAM BID ITEMS (04-127-06.0)

SPEC

624

CODE

3002

ITEM DESCRIPTION UNIT QUANTITY

LF 149.9DOUBLE BOX BEAM RAIL RETROFIT - E-RAIL

(04-126-17.0)

PLAN

(04-127-06.0)

PLAN
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Billings County, ND

HEC-0004(202) 1

HEC-0004(202)

SMM CDB 2103-01811

Structure # 04-126-17.0 & Structure # 04-127-06.0

Double Box Beam

E-Rail Layout
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DETAIL "B"

"2
15 4"

 X 1'-4" DETAIL2
1BAR 5 X 

 X 1'-0" DETAIL2
1BAR 5 X 

" DETAIL2
1 X 1'-52

1BAR 5 X 

" DETAIL2
1 X 1'-52

1BAR 3 X 

GUARDRAIL CONNECTION PLATE DETAILS

CONNECTION ANGLE DETAILS

RAIL SPLICE DETAIL

RAIL CAP DETAILS
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(Concrete Rail Connection)
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1Í 
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5 ~ TS5 x 5 x "2

12'-8

"| bolt M 164 (A 325).8
7" plate for a 2

1the 

The open circle indicates a drilled hole through

"| bolts M 164 (A 325). See Detail "B".8
7for 

The filled circles indicate drilled and tapped holes

"
4

3
1

"8
12

 1"* Rail

 16
5TS5 x 5 x 
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3TS4 x 4 x 

* 2" at expansion splices.

 16
3

Terminal Connector

Thrie Beam

Plate

Guardrail Connection

"
8

7

"8
7

"4
11

 

"| Hole16
13

" Í AASHTO M 270 Grade 36)4
1(

Í WASHER "C"

Connections.

Rail Cap of Guardrail

Weld Studs on each

"| Reduced Base4
3

Angle

Connection

Cap

Rail End

"
2

1
2

2"

"4
11

Cope corners 1" to provide Zinc drains.

".4
3 x 416

3 x 4
3Rail cap shall be a Bar 4

 

Roadway Side
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4
1

1

and jam unit.

and self-locking nuts or nuts

Install angle with washers

 

Edge of Post

Slotted Hole (Typ)

"x 2"16
13

with back of Í

Bolt to be flush

(Typ)
8

1

cover slotted holes.

Position washers to completely

 16
3 

 16
3 

 

Edge of Post

 16
3 

8"
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"

(Concrete Rail Connection)

 

 16
5TS5 x 5 x 

(Typ)

"4
32

Slotted Hole (Typ)

"2
1"x 116

13

 16
3 

" DETAIL4
3 X 102

1BAR 5 X 

drawings to the Engineer for approval before fabrication.

into the shop drawings. Submit the double box beam rail retrofit work

The contractor must field verify all dimensions and incorporate them

galvanized according to M 232.

Supply all anchor and splice bolts meeting AASHTO M 164 (A 325) and be

that can develop a tensile strength of at least 17,500 lbs.

Embed the anchor bolts into the concrete with a chemical adhesive system

2,500 lbs. and a maximum tensile force of 2,700 lbs.

to M 232. Tighten the threaded rods to provide a minimum tensile force of

Supply threaded rods meeting M 270 Grade 36 Steel and galvanize according

is attached to a minimum of two posts.

Fabricate rails so that each rail segment between splices

M 111.

Hot-dip galvanize structural steel after fabrication according to AASHTO

in "DOUBLE BOX BEAM RAIL RETROFIT - E-RAIL".

Include costs for furnishing and installing the guardrail connection plates

Fabricate railing to the horizontal and vertical alignment of the structure.

Grade 36, unless otherwise noted.

Supply steel plates and angles conforming to AASHTO Specification M 270

ASTM Specification A 500 Grade B.

Fabricate rail elements from square structural tubing in accordance with

HEC-0004(202)

2103-01811

Structure # 04-126-17.0 & Structure # 04-127-06.0

Double Box Beam

E-Rail Retrofit Details
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See Layout for Spacing
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Rail
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` Post

 

` Post

 

` Post

E-RAIL RETROFIT PART PLAN

DOUBLE BOX BEAM

E-RAIL RETROFIT PART ELEVATION

DOUBLE BOX BEAM

~ See Details

Guardrail Connection Plate

~ See Detail

& Shim Plates as Required

"2
1 x 1'-52

1Bar 5 x 

~ See Detail

 x 1'-0"2
1Bar 5 x 

"2
1x 4

 16
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~ See Detail

Shim Plates as Required
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~ See Detail

 x 1'-0"2
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See Details

Angle ~

Connection

~ See Detail
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and Nut (Typ)

1 Í Washer "C", Lockwasher

Reduced Weld Base Stud with

"2
1"| x 14

3Threaded 
and Nut (Typ)

1 Í Washer "C", Lockwasher

Reduced Weld Base Stud with

"2
1"| x 14

3Threaded 

~ See Detail
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1Bar 5 x 

and Nut (Typ)

1 Í Washer "C", Lockwasher

Reduced Weld Base Stud with
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1" | x 14

3Threaded 

Nut and Jam Unit
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(A 325) with Washers and
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"2
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3Threaded 

1'-0"
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Varies per Bridge End
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Structure # 04-126-17.0 & Structure # 04-127-06.0

Double Box Beam
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