


STATE PROJECT NO.
SECTION 

NO.

SHEET

NO.

10/17/2023 2:59:23 PM jbaneck

ND 2

 

BRC-3020(080)TABLE OF CONTENTS 1

..     ..     ....

Section Page(s) Description

PLAN SECTIONS

1 Title Sheet1

2 Table of Contents1

4 Scope of Work1

6 Notes1 - 2

6 Environmental Notes3

8 Quantities1 - 2

10 Basis of Estimate1

11 Data Tables1

20 General Details1 - 6

30 Typical Sections1 - 2

40 Removals1

51 Allowable Pipe List1

60 Plan & Profile1 - 2

75 Wetland Impacts1

76 Temporary Erosion Control1

77 Permanent Erosion Control1

81 Survey Coordinate and Curve Data1

100 Work Zone Traffic Control1 - 3

110 Signing1 - 3

130 Guardrail1

170 Bridges1 - 22

175 Soil Boring Logs1 - 2

200 Cross Sections1 - 18

Number Description

LIST OF STANDARD DRAWINGS

NDDOT AbbreviationsD-101-1, 2, 3, 4

NDDOT Utility Company and Organization AbbreviationsD-101-10

Line StylesD-101-20, 21

SymbolsD-101-30, 31, 32, 33

Standard Rural ApproachesD-203-8

Erosion And Siltation Control - Erosion Control Blanket InstallationD-255-2

Erosion And Siltation Controls - Silt FenceD-260-1

Erosion Control - Fiber Roll Placement DetailsD-261-1

Pile Splice DetailsD-622-1

Breakaway Systems For Construction Zone Signs - Perforated TubeD-704-7

Breakaway Systems For Construction Zone Signs - U-Channel PostD-704-8

Construction Sign Details - Terminal And Guide SignsD-704-9

Construction Sign Details - Regulatory SignsD-704-10

Construction Sign Details - Warning SignsD-704-11

Barricade And Channelizing Device DetailsD-704-13

Construction Sign Punching And Mounting DetailsD-704-14

Road Closure LayoutsD-704-15

Terminal And Seal Coat Sign LayoutsD-704-20

Construction Truck And Temporary Detour LayoutsD-704-22

Windrow MarkingD-704-30

Construction Sign Layout - Non-Signalized Low Volume One Lane ClosureD-704-31

Portable Sign Support AssemblyD-704-50

Erosion And Siltation Controls - Median Or Ditch Inlet ProtectionD-708-6

Reinforced Concrete Pipe Culverts And End Sections (Round Pipe)D-714-1

Round Corrugated Steel Pipe Culverts And End SectionsD-714-4

Traversable End Sections For Corrugated Steel Pipe CulvertsD-714-11

Concrete Pipe, Cattle Pass, or Precast Concrete Box Culvert TiesD-714-22

Transverse Mainline Pipe Installation Detail - Pipes More Than 4 Feet Below Top of SubgradeD-714-25

Standard Barbed Wire FenceD-752-1

Perforated Tube Assembly DetailsD-754-23

Mounting Details Perforated TubeD-754-24, 25

Breakaway Coupler System For Perforated TubesD-754-24A

Sign Punching, Stringer and Support Location Details Regulatory, Warning and Guide SignsD-754-29

MGS Flared Energy Absorbing Terminal - Wood PostD-764-38

MGS W-Beam Guardrail General DetailsD-764-40

Typical Grading at Bridge Ends with MGS W-Beam GuardrailD-764-48

MASH Sequential Kinking Terminal - Wood PostD-764-51

MGS W-Beam Transition with Approach Curb to Concrete Single Slope or Jersey BarrierD-764-60

Single Slope to Thrie Beam Connector Plate DetailsD-764-61

Bridge Bench MarksD-900-1

Number Description

SPECIAL PROVISIONS

SSP 1 Temporary Erosion and Sediment Best Management Practices

SSP 2 Federal Migratory Bird Treaty Act

PSP 42(23) Permits and Environmental Considerations



BRC-3020(080) 4 1

STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Scope of Work

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND
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Obliterate Existing Roadway

Install New 3-span Concrete Bridge

Remove Existing Structure

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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issued and sealed by 

Joseph Baneck, 
Registration Number 

PE- 30230, 
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document is stored at the 
Morton County Highway 

Department 
Mandan, North Dakota 

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.  

 
107-P01   MAINTAINING TRAFFIC –DROP-OFFS: If, at the end of the work-day, drop-offs 

greater than 2 inches and less than 18 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 G.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 other items. 
 
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 County. 
 
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 SCHEDULE: Plan operations so the new bridge is in service and open to the 

traveling public on October 12, 2024 and the existing bridge is removed by March 15, 
2025. 

 
201-P01 CLEARING & GRUBBING/REMOVAL OF TREES: The Contractor shall remove all 

obstructions along this project in accordance to all laws and requirements as may be 
mandated by a federal, state, or local agency. The obstructions to be removed shall 
include, but are not limited to all trees, tree stumps, shrubs, hedges, brush, and any 
other extraneous materials within the right of way as directed by the Engineer in the 
field. All material shall become property of the Contractor and disposed of outside of 
the county right of way. All cost associated with labor, equipment, removals, and 
disposal of materials shall be included in associated bid items. Refer to 
Environmental Note EN-3 for removal procedures. 

 

202-P01 REMOVAL OF TEMPORARY WIDENING: Restore the area impacted by the 
construction of the temporary widening to the original contours where other grading is 
not identified in the cross sections.  

 
 All costs to remove the surfacing and embankment associated with the temporary 

widening and to restore the impacted areas shall be included in the bid item 
“Common Excavation – Type B”. 

 
202-P02 FENCE REMOVAL: Notify landowners in writing, with a copy to the Engineer, a 

minimum of 30 days in advance of fence removal. Immediately prior to removing 
fence, coordinate verbally with adjacent landowners. Additional information, including 
property owners contact information will be available from the Engineer. 

 
 Salvage the existing fence posts on the entire project and all other fencing items on 

the west side of the bridge in a manner acceptable to the Engineer, and stockpile 
near right-of-way line at a location designated by the Engineer. Remove all other 
fence items and dispose of in accordance with the specifications. Include all costs for 
salvaging fence items in the bid item “Remove Existing Fence”. 

 
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 TOPSOIL: The existing topsoil shall be removed and salvaged. Removal is based 

upon a 6” depth. Upon completion of the grading operation, the topsoil shall be 
spread evenly over disturbed areas and seeded. Measurements for all topsoil shall 
be plan quantity. 

 
203-P02 EMBANKMENT: Placement of embankment material will be in accordance with 

Section 203.04 G.3 of the Standard Specification. After the topsoil has been removed 
all embankment areas shall be scarified to a depth of 6” and re-compacted. Benching 
of the existing embankment shall be required. The cost for scarifying, recompacting 
and benching shall be included in the bid item “Common Excavation – Type B”.  

 
 Measurement of “Common Excavation – Type B” will be plan quantity. 
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Registration Number 

PE- 30230, 
on 10/13/23 and the original 

document is stored at the 
Morton County Highway 

Department 
Mandan, North Dakota 

203-P03 BORROW-EXCAVTION: All borrow needed for the project shall be furnished by the 
contractor. 

        
251-P01 SEEDING & COVER CROP: Measurements for seeding and cover crop shall be plan 

quantity. 
 
253-P01 MULCH: Measurements for mulch shall be plan quantity. 
 
256-P01 REMOVE & REPLACE RIPRAP: Remove and stockpile all existing riprap in the 

areas identified in the plans. The existing riprap is a combination of both riprap and 
grouted riprap. Incorporate the stockpiled riprap in the areas identified for riprap 
under the bridge. 

        
261-P01 TEMPORARY EROSION CONTROL: Use the existing topsoil to create an earthen 

berm at the limits of construction. The topsoil berm in conjunction with the existing 
vegetation and the devices shown in the plans will serve as the temporary erosion 
control. 

 
 Build the berm to a 1.0 foot minimum height. Allow stormwater to drain through the 

berm as needed by placing intermittent weirs along the length of the berm. Construct 
the weirs no more than 5.0 feet wide and place fiber rolls across the weir on the 
downstream side of the berm. If stormwater is present at the time of the weir 
construction, place fiber rolls prior to construction of the weir. 100 LF has been added 
to the quantity of Fiber Rolls 12IN for the weirs and other areas where runoff leaves 
the site as directed by the Engineer. 

 
 When the grading operations are complete, spread the topsoil berm over the 

distributed area in preparation for the permanent erosion control measures. The 
topsoil berm is not a sperate pay item. All costs associated with constructing, 
maintaining and removing the berm shall be included in the bid item “Topsoil”. 

 
302-P01 TRAFFIC SURFACE AGGREGATE: Use Aggregate Surfacing Course Class 13 for 

surfacing during Temporary Traffic Control Operations. 
 
 156 Tons of Traffic Surface Aggregate has been provided to maintain traffic as 

required during construction. 
  
704-P01 TRAFFIC CONTROL: The traffic control devices list has been developed using the 

following layouts on the Standard Drawing for traffic control: 
 

1. Standards D-704-7, 8, 9, 10, 11, 13, 14 
2. Standard D-704-15, layout A 
3. Standard D-704-20, layout G 
4. Standard D-704-22, layout K and L; and 
5. Standard D-704-30 
6. Standard D-704-31 

 

704-P02 WORK ZONE TRAFFIC CONTROL: Maintain traffic through the project for the 
duration of the project. Provide a minimum of one lane for traffic at all times and 
during all construction operations. 

 
714-P01 REMOVE & RELAY PIPE: Wrap joints on the concrete pipe in Type S2 geotextile 

fabric.  
 
706-P01 FIELD OFFICE: Provide a field office meeting the requirements of Standard 

Specification 706.02 A with a minimum floor area of 230 square feet, minimum 
exterior width of 8 feet and a minimum ceiling height of 7 feet. 

 
752-P01 TEMPORARY FENCE: Reset the existing locked gates with the temporary fence. 

Include the costs for resetting the existing locked gates in the bid item “Temporary 
Fence”. 

 
752-P02 VEHICLE GATE: Replicate the locked gate at Sta. 178+68 Lt with an identical locked 

gate that has a 30 foot opening. Reset locked gates at all other approaches. 
 
752-P03 FENCE BARBED WIRE 3 STRAND-STEEL POST: Install a smooth wire line in place 

of the bottom barbed wire line on the 3 strand fence. Cost for the smooth wire fence 
line shall be included in the bid item “Fence Barbed Wire 3 Strand-Steel Post”. 

 
752-P04 FENCE POSTS: Use steel posts for all, Double Brace Assemblies, Fence Terminals, 

Vehicle Gate, and Corner Brace Assemblies. 
 
754-P01 SIGNS: All signs and supports removed from the project will become property of 

Morton County, delivered to the Highway Department. Contractor will call Morton 
County Highway Department (701) 667-3346 to arrange delivery or pick up of the 
signs and supports. Any signs and supports deemed unusable by Morton County will 
become property of the contractor. 

 
764-P01 MGS W-BEAM GUARDRAIL: Install MGS W-beam guardrail with pre-punched 

slotted holes at 3’-1½” mark as shown on D-764-40. Do not drill holes in standard W-
beam guardrail to convert it to MGS W-beam guardrail. 

 
 
 
 
 
 
 
 
 
 
 
  

        



 
                                                          ENVIRONMENTAL NOTES 

10/16/2023  11:54:59 AM S:\Sauber Engineering\Projects\2022\2022-13\CADD\Plan Sheets\006-3 NT_001_environmental_notes.docm 

STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND BRC-3020(080) 6 3 

 

This document was originally 
issued and sealed by 

Joseph Baneck, 
Registration Number 

PE- 30230, 
on 10/13/23 and the original 

document is stored at the 
Morton County Highway 

Department 
Mandan, North Dakota 

 

ENVIRONMENTAL NOTES (EN): The North Dakota Department of Transportation, 
Morton County, and the Federal Highway Administration have made environmental 
commitments to secure approval of this project. The following environmental notes are 
requirements to comply with these commitments:  

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

SPECIES HABITAT PRESENCE 

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

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

*Time frames can differ slightly, depending on the year 
 
If any of the above threatened and endangered species are identified within 1 mile of the 
project, the Contractor will notify the Engineer immediately and cease construction activities 
in the vicinity until an avoidance area is established. The Engineer will establish an 
avoidance area that is at least a 0.5 mile and immediately coordinate with the USFWS (701-
355-8513), FHWA (701-221-9464), and NDDOT Environmental and Transportation Services 
(701-328-2592). The Contractor will not resume work within the avoidance area until the 
Engineer has confirmed with the agencies that work may proceed (either the species have 
left the area, or approved avoidance/minimization measures have been implemented).  
 
Conduct tree removal activities outside of the active season for the northern long-eared bat 
(April 1 – October 31). 
 
Ensure tree removal is limited to that specified in the project plans. The Engineer will install 
bright colored flagging/fencing prior to any tree clearing to ensure the Contractor stays 
within clearing limits. 
 
Do not cut down documented NLEB roosts or trees within 0.25 miles of roosts, or 
documented foraging habitat during any time of year.  
 
To completely avoid direct effects to roosting bats, perform bridge removal work during the 
winter hibernation period (November 1 – March 31). 
 

EN-4   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. 
 
NOTIFICATIONS TO BE FILED BY CONTRACTOR: 
 

• North Dakota Department of Environmental Quality – NDPDES Permits obtained 
by contractor, owner is Morton County 
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103 0100 CONTRACT BOND L SUM 1

201 0330 CLEARING & GRUBBING  L SUM 1

201 0370 REMOVAL OF TREES 10IN EA  6

201 0380 REMOVAL OF TREES 18IN EA  3

201 0390 REMOVAL OF TREES 30IN EA  1

202 0105 REMOVAL OF STRUCTURE     L SUM 1

202 0170 REMOVAL OF CULVERTS-ALL TYPES & SIZES    LF 346

202 0312 REMOVE EXISTING FENCE     LF 5990

203 0102 COMMON EXCAVATION-TYPE B    CY 28595

203 0109 TOPSOIL     CY 8968

203 0140 BORROW-EXCAVATION    CY 10810

203 0180 ROADWAY OBLITERATION     LF 1500

210 0099 CLASS 1 EXCAVATION     L SUM 1

210 0111 CLASS 2 EXCAVATION     L SUM 1

210 0127 CHANNEL EXCAVATION    L SUM 1

210 0201 FOUNDATION PREPARATION     EA  1

216 0100 WATER     M GAL 496

251 0200 SEEDING CLASS II     ACRE 13

251 2000 TEMPORARY COVER CROP    ACRE 13

253 0101 STRAW MULCH    ACRE 26

255 0103 ECB TYPE 3     SY  4466

256 0300 RIPRAP GRADE III    CY 1757

256 0701 REMOVE AND REPLACE RIPRAP    CY 1000

260 0200 SILT FENCE SUPPORTED     LF 660

260 0201 REMOVE SILT FENCE SUPPORTED    LF 660

261 0112 FIBER ROLLS 12IN    LF 2900

261 0113 REMOVE FIBER ROLLS 12IN     LF 2420

261 0120 FIBER ROLLS 20IN    LF 2880

261 0121 REMOVE FIBER ROLLS 20IN     LF 1440

262 0100 FLOTATION SILT CURTAIN     LF 210

262 0101 REMOVE FLOTATION SILT CURTAIN    LF 210

302 0050 TRAFFIC SERVICE AGGREGATE    TON  156

302 0356 AGGREGATE SURFACE COURSE CL 13    TON  3980

602 0130 CLASS AAE-3 CONCRETE     CY 457

602 1130 CLASS AE-3 CONCRETE     CY 302.2

602 1250 PENETRATING WATER REPELLENT TREATMENT   SY  1195

604 9915 PRESTRESSED I-BEAM-54IN     LF 1657.5

612 0115 REINFORCING STEEL-GRADE 60    LBS  22728

612 0116 REINFORCING STEEL-GRADE 60-EPOXY COATED LBS  101808

616 0364 STRUCTURAL STEEL M270-GRADE 36     LBS  2252

622 0010 STEEL H-PILE TIPS HP 14 X 102     EA  14

622 0014 STEEL H-PILING POINTS 12 X 53     EA  12

622 0040 STEEL PILING HP 12 X 53     LF 900

622 0070 STEEL PILING HP 14 X 102     LF 980

702 0100 MOBILIZATION     L SUM 1

704 0100 FLAGGING     MHR 1200

704 1000 TRAFFIC CONTROL SIGNS     UNIT 1127
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704 1052 TYPE III BARRICADE     EA  8

704 1060 DELINEATOR DRUMS     EA  11

704 1080 STACKABLE VERTICAL PANELS    EA  40

704 1081 VERTICAL PANELS-BACK TO BACK     EA  10

706 0400 FIELD OFFICE     EA  1

709 0100 GEOSYNTHETIC MATERIAL TYPE G     SY  40

709 0155 GEOSYNTHETIC MATERIAL TYPE RR     SY  4136

714 3010 END SECT-CONC REINF 18IN     EA  2

714 4099 PIPE CONDUIT 18IN-APPROACH     LF 208

714 4106 PIPE CONDUIT 24IN-APPROACH     LF 242

714 9659 REMOVE & RELAY PIPE-ALL TYPES & SIZES    LF 66

752 0110 FENCE BARBED WIRE 3 STRAND-STEEL POST     LF 1810

752 0320 FENCE BARBED WIRE 4 STRAND-STEEL POST     LF 4180

752 0905 TEMPORARY FENCE     LF 5990

752 0993 FENCE TERMINAL     EA  4

752 2100 VEHICLE GATE    EA  6

752 3160 CORNER ASSEMBLY BARBED WIRE-STEEL POST    EA  1

752 3996 DOUBLE BRACE ASSEMBLY-STEEL POST     EA  4

754 0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING     SF 25.2

754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE LF 64.4

764 0131 W-BEAM GUARDRAIL LF 207.6

764 0145 W-BEAM GUARDRAIL END TERMINAL EA  4

764 0151 REMOVE W-BEAM GUARDRAIL & POSTS LF 248

930 3000 BRIDGE BENCH MARKS     SET  1
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Basis of Estimate

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

Materials

Traffic Surface Aggregate 1.875 Tons/CY
Aggregate Surface Course Class 13 1.875 Tons/CY

Traffic Surface Aggregate for Temporary Widening

6" depth; 16' wide; 280' long 156 Tons

Water

Dust Palliative 25 MGal/Mile
Traffic Surface Aggregate 20 Gal/Ton
Aggregate Surface Course Class 13 20 Gal/Ton
Embankment 10 Gal/CY

Topsoil

6" Depth - Construction limits and roadway obliteration limits minus existing road surface

Seeding, Mulching, Temporary Cover Crop

Based on a width 10' outside the construction limits, but inside the proposed R/W,
and includes area covered by the roadway obliteration.

Fiber Rolls

12IN Inlet Protection 240 LF
12IN Perimeter Protection 2,560 LF
12IN Weirs/As Directed by Engineer 100 LF
20IN Ditch Checks 2,880 LF

Traffic Control

Stackable Vertical Panels based on delineating roadway at the beginning and end of project.

Basis of Estimate

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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Earthwork Summary

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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Benching & Backslope Detail

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

BENCHING TYPICAL SECTION

Orig. Grnd.

Not to Scale

Backslope

BACKSLOPE ROUNDING

Not to Scale

Varies

X/2 X/2
Backslope Rounding Where X = 10'

Unless Restricted By Height Of Backslope

        Proposed Inslope
1'

1'

1'

1'

4:1

Existing Ground
(Minus Topsoil)

Benching

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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Temporary Topsoil Berm & Weir Detail

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

Flow

Flow

Topsoil Berm Detail

Notes:

1. Windrow the existing topsoil from the foreslope to create a berm at the grading tie line.
2. Stabilize berms in accordance with the Construction General Permit.
3. Place weirs intermittently throughout the length of the berm to allow stormwater to drain through the berm.
4. Avoid placing weirs adjacent to waterbodies.
5. Install fiber rolls as the weirs are created in the topsoil berm.
6. Include costs to create, stabilize, maintain, and dismantle the berm in the unit price bid for "Topsoil".
7. Include costs for fiber rolls in the unit price bid for "Fiber Rolls 12IN" or "Fiber Rolls 20IN".

Construct height of berm taller than the fiber roll

Stabilized
Topsoil Berm

Fiber Roll 12IN or 20IN

Stabilized Topsoil Berm

Grading Tie Line

Grading Tie Line

Stabilized Topsoil Berm

Fiber Roll 12IN or 20IN
(Install as per Standard
Drawing D-261-1)

Overlap berm 18" to 24"

Overlap berm 18" to 24"

Weir Opening
5' Max Width

A quantity of 100 LF of Fiber Roll 12IN has been included in the quantities for
use at weirs. The Engineer will measure the actual quantity required in the field.

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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Erosion Control at Culvert Flared End Sections

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND3' 3'

X

10'

Y

10'

1' min

Varies

Varies

1' min

Slope Varies

4'

10"

TOP VIEW

FRONT VIEW SIDE VIEW

ECB6" min6" min

6" min

STAPLE PATTERN

See
Detail A

6"

6"

6"

PIPE OUTLETS

See Pipe Inlet & Outlet Details

PIPE INLETS

Erosion Control Blanket

Exist. Ground

flow

Erosion Control Blanketflow

Exist. Ground

6"

6"

Staple
1' on

center

Staple
1' on

center

Compacted
backfill

soil

Compacted
backfill

soil

Single Net Blanket Double Net Blanket

DETAIL A
ANCHOR TRENCH & BLANKET INSTALLATION

   TRENCH
EXCAVATION
     DETAIL

6" 6"

6"

6"

Inlet side - see applicable detail for pipe inlet.
Outlet side - see applicable detail for pipe outlet.

Detail A

Detail A

NOTE: Tuck the ECB a minimum of 6" into the embankment (against
the flared end section) around the opening of the flared end section.

See Detail A
6"

Tuck this end a minimum of
6" into the embankment.

20"

20"

DIA

In

X

Ft

Y

Ft

Surface
area to be
protected

SF

Note: Quantities based on 4:1 slope.

ECB

SY

CENTERLINE CULVERTS

DIA

In

X

Ft

Y

Ft

Surface
area to be
protected

SF

Note: Quantities based on 6:1 slope.

ECB

SY

24
27
30
36
42
48
54
60
66
72

24
27
30
36
42
48
54
60
66
72

10.5
11.0
11.6
12.7
13.3
13.8
14.5
15.0
15.6
16.2

19.6
20.0
20.5
21.2
21.2
22.0
21.5
21.0
22.0
22.5

193.1
204.3
218.3
242.1
251.8
265.6
273.7
278.3
295.7
309.2

22
23
25
27
28
30
31
31
33
35

10.5
11.0
11.6
12.7
13.3
13.8
14.5
15.0
15.6
16.2

17.6
18.0
18.5
19.2
19.2
20.0
19.5
19.0
20.0
20.5

172.1
182.3
195.1
216.7
225.2
238.0
244.7
248.3
264.5
276.8

20
21
22
24
25
27
28
28
30
31

DIA

In

X

Ft

Y

Ft

Surface
area to be
protected

SF

ECB

SY

APPROACH CULVERTS

15
18
21
24
27
30
36
42
48
54
60
66
72

9.0
9.5
9.5
10.5
11.0
11.6
12.7
13.3
13.8
14.5
15.0
15.6
16.2

20.0
20.7
21.0
21.6
22.0
22.5
23.3
23.3
24.0
23.4
23.0
24.0
24.5

176.0
190.7
190.9
214.1
226.3
241.5
268.8
279.7
293.2
300.6
307.5
325.6
340.6

20
22
22
24
25
27
30
31
33
34
35
37
38

Note: Quantities based on 8:1 slope.

ECB

See
Detail A

ECB

ECB

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Temporary Erosion Control - Flotation Silt Curtain

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

FLOTATION SILT CURTAINS

Water Surface

Carrier Float Steel Tension Cable
Variable length curtain fabric

7
1

Curtain weight

SECTION X-X

Anchor cable

Bottom

Fl
ow

 o
f W

at
er

w
ay

X

X

35°(Typ)

Underwater Anchor
Anchor Cable

Anchor Point A

Anchor Point B

Flotation Silt Curtain

Bank

Bank

B=
St

re
am

 W
id

th

(0
.6

) B
 m

ax

(1.5) B Typ

PLAN VIEW
FLOTATION SILT CURTAIN - TYPE HERRING BONE PATTERN

Underwater Anchor

  C
ur

ta
in

 to
re

ac
h 

bo
tto

m

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Superelevation Table

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

Left
Slope

Right
Slope

Normal
Crown

-3.57% -3.57%

0.0%
-3.57%

PC or PT

* 2/3 Full Super
* -2/3 Full Super

Full
Superelevation

Varies %

Varies %Full Super

Full Super

Note:

1. Calculations based on AASHTO method five.  A design
speed of 55 mph and maximum superelevation of 6% were used.

* 2. P.C. Station 178+52.59 is located at 12 Full Super.

Runout

Runoff

P.C. Station 157+06.17
P.I. Station 160+51.26
Delta = 33°24'23" (LT)
Degree = 4°58'56"
Tangent = 345.09'
Length = 670.51'
Radius = 1,150.00'
P.T. Station 163+76.68

Station

164+06.69
163+28.69
157+54.17
156+95.85
156+10.17
155+24.49

Left
Slope

-3.57
-3.57
-3.57
-6.0
-6.0
-3.57 3.57

6.0
6.0
3.57
0.0
-3.57

Right
Slope

Curve PCL-CR137-1

165+21.27 0.0 0.0

P.C. Station 178+52.59
P.I. Station 186+32.65
Delta = 69°00'00" (RT)
Degree = 5°02'53"
Tangent = 780.06'
Length = 1,366.85'
Radius = 1,135.00'
P.T. Station 192+19.45

Station

192+29.77
191+71.45
179+24.59
178+30.51
177+80.59
177+30.59

Left
Slope

-2.08
0.0
2.08
6.0
6.0
3.57 -3.57

-6.0
-6.0
-2.08
-2.08
-2.08

Right
Slope

Curve PCL-CR137-3

193+15.45 0.0 -3.57

P.C. Station 166+61.11
P.I. Station 169+16.77
Delta = 21°55'23" (RT)
Degree = 4°20'26"
Tangent = 255.66'
Length = 505.07'
Radius = 1,320.00'
P.T. Station 171+66.18

Station

172+58.85
171+73.29
171+19.85
167+07.44
166+35.86
165+21.27

Left
Slope

0.0
3.57
5.8
5.8
3.57
0.0 -3.57

-3.57
-5.8
-5.8
-3.57
0.0

Right
Slope

Curve PCL-CR137-2

173+44.41 -3.57 -3.57

194+01.13 -3.57 -3.57

ND

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Approach Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

(1) Field Drive Approach

Existing R/W

A

A

Section A-A
(not to scale)

Notes:

1. Actual aggregate surface course locations may vary
      in the field, as approved by the Engineer.

2. Quantity totals have been included in the bid items
          of the "Estimate of Quantities" of the plans.

Varies
24'

6" Aggregate
Surface Course

Radius = 40'
Edge of Roadway

LC

End Radius

Mainline Approach

6" Aggr. Surface
Course

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Existing Typical Section

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

28' Graded Width

24' Surface Width

12' - 16' 10' - 14'

LC

R/W Varies R/W Varies

4:1 4:1 4:1

Existing Aggregate Surface

Existing Typical Section
County Road 137

Sta. 154+00 to Sta. 174+12.07
Sta. 176+43.57 to Sta. 195+00

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Proposed Typical Section

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

28' Graded Width

24' Surface Width

12' Driving Lane 12' Driving Lane2' Slough 2' Slough

16' 14' VariesVaries

LC

R/W Varies R/W Varies

6" Min. Topsoil
Spreading

4:1 4:1 4:1

28:1

Typical Fill    Typical Cut

Roadway Symmetrical About Centerline

3.57 % 3.57 %

6" Aggregate Surface Course
CL 13 (Area = 13.00 SF)

C Profile Grade
(Top of Subgrade)
L

Proposed Typical Section
County Road 137

Sta. 154+00 to Sta. 173+87
Sta. 177+23 to Sta. 195+00

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

203 0180 ROADWAY OBLITERATION
Sta. 159+00 to Sta. 174+00 Rt 1,500 LF

201 0330 CLEARING & GRUBBING
Sta. 154+00 to Sta. 195+00 1 L Sum

201 0370 REMOVAL OF TREES 10IN
Sta. 174+00 Lt 5 EA
Sta. 179+50 Rt 1 EA

201 0380 REMOVAL OF TREES 18IN
Sta. 174+00 Lt 3 EA

201 0390 REMOVAL OF TREES 30IN
Sta. 174+00 Lt 1 EA

202 0105 REMOVAL OF STRUCTURE
Sta. 174+12 to Sta. 176+44 Rt 1 L Sum

202 0170 REMOVAL OF CULVERTS-ALL TYPES & SIZES
Sta. 162+85 Rt 62 LF
Sta. 164+40 Rt 50 LF
Sta. 171+20 Rt 50 LF
Sta. 173+00 Rt 74 LF
Sta. 177+80 Lt 56 LF
Sta. 177+85 Rt 54 LF

202 0312 REMOVE EXISTING FENCE
Sta. 154+00 to Sta. 195+00 5,990 LF

256 0701 REMOVE AND REPLACE RIPRAP
Sta. 175+00 to Sta. 185+50 1,000 CY

Removals

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

15
5+

00

16
0+

00

16
5+

00

17
0+

00

17
5+

00

County Road 137

Existing Roadway CL

NE 14
Sec 12
T-137-N
R-84-W

NW 14
Sec 7
T-137-N
R-83-W

SW 14
Sec 6
T-137-N
R-83-WProposed Roadway CL

Begin Project
Sta. 154+00

H
ea

rt 
R

iv
er

Construction Limits

17
5+

00

18
0+

00 18
5+

00

19
0+

00

Existing Roadway CL

SW 14
Sec 6
T-137-N
R-83-W

Proposed Roadway C

He
ar

t R
ive

r

End Project
Sta. 195+00

Construction Limits
LEGEND

Roadway
Obliteration

L

Sta. 162+85 (145' R)
Remove Existing
18" CMP - 62'

Sta. 164+40 (78' R)
Remove Existing
18" CMP - 50'

Sta. 171+20 (34' R)
Remove Existing
18" CMP - 50'

Sta. 173+00 (121' R)
Remove Existing
18" CMP - 74'

Sta. 177+80 (16' L)
Remove Existing
18" CMP - 56'

Sta. 177+85 (69' R)
Remove Existing
24" CMP - 54'

Remove and
Replace Riprap

Remove Existing
Fence

As
su

m
ed

 1 16
 L

in
e

Sec
. L

ine

Sec. Line

Sec. Line

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Allowable Pipe List

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Proposed Grade
Existing Grade

1720

1780

1770

1760

1750

1740

1730

1720

1760

1750

1740

1730

Plan & Profile
Sta. 154+00 to Sta. 174+00

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

PVI STA: 161+50.00
PVI ELEV: 1746.34

K: 172.17
LVC: 300.00

PVI STA: 169+21.00
PVI ELEV: 1744.02

K: 144.84
LVC: 300.00

ST
A 

= 
15

4+
00

.0
0

EL
EV

 =
  1

76
1.

67

-2.04%

-0.30%

1.77%

17
62

.1
7

17
61

.6
7

17
59

.8
1

17
59

.6
2

17
57

.5
0

17
57

.5
8

17
55

.4
8

17
55

.5
4

17
53

.6
1

17
53

.4
9

17
50

.0
6

17
51

.4
5

17
44

.1
2

17
49

.4
1

17
40

.4
0

17
47

.6
5

17
38

.8
9

17
46

.4
8

17
40

.0
7

17
45

.8
9

17
39

.6
9

17
45

.5
9

17
40

.1
0

17
45

.2
9

17
40

.3
1

17
44

.9
8

17
39

.9
7

17
44

.6
8

17
39

.1
6

17
44

.4
1

17
39

.3
0

17
44

.6
6

17
39

.2
5

17
45

.5
9

17
42

.2
0

17
47

.1
9

17
36

.7
4

17
48

.9
6

17
37

.7
0

17
50

.7
3

17
38

.0
3

17
52

.5
0

15
5+

00

16
0+

00

16
5+

00

17
0+

00

17
5+

00

PC
: 1

57
+0

6.
17

PT
: 1

63
+7

6.
68

PC
: 1

66
+6

1.
11

PT
: 1

71
+6

6.
18

PI
: 1

69
+1

6.
77

PI
: 1

60
+5

1.
26

County Road 137

Existing Roadway CL

CP3

NE 14
Sec 12
T-137-N
R-84-W

NW 14
Sec 7
T-137-N
R-83-W

SW 14
Sec 6
T-137-N
R-83-W

Proposed Roadway CL

150' Existing R/W

75' Proposed R/W

Begin Project Sta. 154+00
N 377,485.11
E 1,788,375.85

H
ea

rt 
R

iv
er

Construction Limits
Sta. 163+00 Rt
Install Pipe Conduit 18IN-Approach
35.0' (B) Inv. 1738.71
35.0' (A) Inv. 1738.60

Sta. 166+72 Lt
Install Pipe Conduit 18IN-Approach
32.0' (B) Inv. 1737.54
32.0' (A) Inv. 1737.44

Sta. 170+78 Lt
Install Pipe Conduit 24IN-Approach
38.0' (B) Inv. 1736.94
38.0' (A) Inv. 1736.83

Sta. 172+49 Rt
Install Pipe Conduit 24IN-Approach
41.0' (B) Inv. 1737.47
43.0' (A) Inv. 1737.13

709 0100 GEOSYNTHETIC MATERIAL TYPE G
Sta. 168+00 40 SY

714 3010 END SECT-CONC REINF 18IN
Sta. 168+00 2 EA

714 4099 PIPE CONDUIT 18IN-APPROACH
Sta. 163+00 Rt 70 LF
Sta. 166+72 Lt 64 LF

714 4106 PIPE CONDUIT 24IN-APPROACH
Sta. 170+78 Lt 76 LF
Sta. 172+49 Rt 84 LF

714 9659 REMOVE & RELAY PIPE-ALL TYPES & SIZES
Sta. 168+00 66 LF

752 0320 FENCE BARBED WIRE 4 STRAND-STEEL POST
Sta. 154+00 to Sta. 174+00 3,880 LF

752 0993 FENCE TERMINAL
Sta. 173+87 Lt 1 EA
Sta. 173+87 Rt 1 EA

752 2100 VEHICLE GATE
Sta. 163+00 Rt 1 EA
Sta. 166+72 Lt 1 EA
Sta. 170+78 Lt 1 EA
Sta. 172+64 Rt 1 EA

752 3160 CORNER ASSEMBLY BARBED WIRE-STEEL POST
Sta. 172+90 Lt 1 EA

752 3996 DOUBLE BRACE ASSEMBLY-STEEL POST
Sta. 154+00 Lt 1 EA
Sta. 154+00 Rt 1 EA

Proposed Grade
(Top of Subgrade)

Existing Grade

Curve PCL-CR137-2
PI = 169+16.77
Δ = 21°55'23" (RT)
D = 4°20'26"
T = 255.66'
L = 505.07'
R = 1,320.00'

Curve PCL-CR137-1
PI = 160+51.26
Δ = 33°24'23" (LT)
D = 4°58'56"
T = 345.09'
L = 670.51'
R = 1,150.00'

1710 1710

Ditch Grade Lt ~ -0.15% / Ditch Grade Rt ~ -0.16%

El
. 1

73
8.

10
 L

t

El
. 1

73
8.

56
 R

t

El
. 1

73
6.

60
 L

t

El
. 1

73
7.

00
 R

t

R=195'

R=115'
R=115'

R=60'

Sec
. L

ine

Sec. Line

Sta. 168+00
Remove & Relay Pipe-18IN Reinf Conc
36' (L)
30' (R)
Install FES

Sta. 168+00
Remove & Relay Pipe
18IN Reinf Conc
Inv Elev 1738.30 (L)
Inv Elev 1738.30 (R)

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Proposed Grade
Existing Grade

1780

1770

1760

1750

1800

1790

1780

1770

Plan & Profile
Sta. 174+00 to Sta. 195+00

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

PVI STA: 185+98.24
PVI ELEV: 1800.75

K: 153.67
LVC: 800.00

ST
A 

= 
19

5+
00

.0
0

EL
EV

 =
  1

80
4.

85

0.45%

17
38

.0
3

17
52

.5
0

17
24

.1
1

17
54

.2
7

17
30

.9
6

17
56

.0
4

17
52

.9
1

17
57

.8
3

17
60

.0
6

17
60

.2
2

17
63

.6
5

17
63

.4
8

17
69

.4
4

17
67

.6
0

17
75

.2
7

17
72

.5
8

17
80

.6
8

17
78

.2
1

17
85

.6
8

17
83

.5
3

17
89

.9
4

17
88

.2
1

17
93

.4
0

17
92

.2
3

17
95

.9
2

17
95

.6
0

17
97

.6
9

17
98

.3
2

17
99

.1
0

18
00

.3
9

18
00

.5
9

18
01

.8
1

18
01

.9
2

18
02

.5
8

18
03

.2
5

18
03

.0
3

18
04

.4
9

18
03

.4
8

18
04

.9
1

18
03

.9
4

18
05

.0
6

18
04

.3
9

18
05

.3
5

18
04

.8
5

17
5+

00

18
0+

00 18
5+

00

19
0+

00

PC
: 1

78
+5

2.
59

PT: 1
92

+1
9.4

5

PI
: 1

86
+3

2.
65

Existing Roadway CL

CP2

SW 14
Sec 6
T-137-N
R-83-W

Proposed Roadway CL

1820

1810

PVI STA: 179+03.00
PVI ELEV: 1761.40

K: 115.68
LVC: 450.00

1.77%

5.66%

1740

1780

1770

1760

1750

1740

1800

1790

1780

1770

1760

1750

1820

1810

New 3-span Concrete
Bridge to be installed

He
ar

t R
ive

r

Proposed R/W

150' Existing R/W

End Project Sta.195+00
N 379,175.08
E 1,791,608.83

1730

1720

1730

1720

Construction Limits

Sta. 178+57 Rt
Install Pipe Conduit 24IN-Approach
52.0' (B) Inv. 1755.46
30.0' (A) Inv. 1758.18

Sta. 178+68 Lt
Install Pipe Conduit 18IN-Approach
47.0' (B) Inv. 1757.20
27.0' (A) Inv. 1759.72

714 4099 PIPE CONDUIT 18IN-APPROACH
Sta. 178+68 Lt 74 LF

714 4106 PIPE CONDUIT 24IN-APPROACH
Sta. 178+57 Rt 82 LF

752 0110 FENCE BARBED WIRE 3 STRAND-STEEL POST
Sta. 174+00 Lt to Sta. 195+00 Lt 1,810 LF

752 0320 FENCE BARBED WIRE 4 STRAND-STEEL POST
Sta. 174+00 Rt to Sta. 195+00 Rt 300 LF

752 0993 FENCE TERMINAL
Sta. 177+23 Lt 1 EA
Sta. 177+23 Rt 1 EA

752 2100 VEHICLE GATE
Sta. 178+57 Lt 1 EA
Sta. 178+57 Rt 1 EA

752 3996 DOUBLE BRACE ASSEMBLY-STEEL POST
Sta. 185+80 Lt 1 EA
Sta. 185+80 Rt 1 EA

Curve PCL-CR137-3
PI = 186+32.65
Δ = 69°00'00" (RT)
D = 5°02'53"
T = 780.06'
L = 1,366.85'
R = 1,135.00'

Proposed Grade
(Top of Subgrade)

Existing Grade

17101710

CP4

183.0'
17

7+
65

.6
5 18

0+
68

.7
2

121.6'

18
2+

44
.8

4
18

2+
38

.4
8

74.8'

Existing Bridge to be Removed

As
su

m
ed

 1 16
 L

in
e

56.7'

R=395'

R=105'

Sec. Line

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

R=60'
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Wetland Impacts

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

17
0+

00

17
5+

00

18
0+

00 18
5+

00

Existing Riprap

SW 14
Sec 6
T-137-N
R-83-W

Other Waters Permanent Impact

NW 14
Sec 7
T-137-N
R-83-W

SE 14
Sec 1
T-137-N
R-84-W

Heart River
USACE Jurisdictional
Perm Impacts 0.37 Acres
Temp Impacts 0.29 Acres

Other Waters Temporary Impact

NE 14
Sec 12
T-137-N
R-84-W

OW-1

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

251 2000 TEMPORARY COVER CROP
Sta. 154+00 to Sta. 195+00 13.00 Acre

253 0101 STRAW MULCH
Sta. 154+00 to Sta. 195+00 13.00 Acre

260 0200 SILT FENCE SUPPORTED &
260 0201 REMOVE SILT FENCE SUPPORTED
Sta. 173+00 Lt 260 LF
Sta. 174+00 Rt 150 LF
Sta. 177+50 Lt 110 LF
Sta. 177+50 Rt 140 LF

261 0112 FIBER ROLLS 12IN &
261 0113 REMOVE FIBER ROLLS 12IN
Sta. 154+00 to Sta. 159+00 Lt 480 LF
Sta. 154+00 to Sta. 161+00 Rt 760 LF
Sta. 162+65 Rt 20 LF
Sta. 166+40 Lt 20 LF
Sta. 170+40 Lt 20 LF
Sta. 172+08 Rt 20 LF
Sta. 178+87 Rt 20 LF
Sta. 178+95 Lt 20 LF
Sta. 178+50 to Sta. 184+00 Lt 600 LF
Sta. 193+00 to Sta. 195+00 Lt 200 LF
Sta. 193+50 to Sta. 195+00 Rt 160 LF

261 0120 FIBER ROLLS 20IN &
261 0121 REMOVE FIBER ROLLS 20IN
Sta. 178+75 to Sta. 187+50 Lt 720 LF
Sta. 178+75 to Sta. 187+50 Rt 720 LF

262 0100 FLOTATION SILT CURTAIN &
262 0101 REMOVE FLOTATION SILT CURTAIN
Sta. 175+00 Lt 210 LF

Temporary Erosion Control

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

15
5+

00

16
0+

00

16
5+

00

17
0+

00

17
5+

00

County Road 137

NE 14
Sec 12
T-137-N
R-84-W

NW 14
Sec 7
T-137-N
R-83-W

SW 14
Sec 6
T-137-N
R-83-W

Begin Project
Sta. 154+00

H
ea

rt 
R

iv
er

Fiber Rolls 12IN

17
5+

00

18
0+

00 18
5+

00

19
0+

00

SW 14
Sec 6
T-137-N
R-83-W

He
ar

t R
ive

r

End Project
Sta.195+00

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

Fiber Rolls 12IN

Silt Fence Supported

Silt Fence Supported

Silt Fence Supported

Silt Fence SupportedFlotation Silt Curtain LEGEND

Silt Fence
Supported

Fiber Rolls 12IN

Flotation Silt
Curtain

Temporary Cover
Crop & Straw
Mulch

20IN Fiber Roll Ditch Checks
Sta. 178+75 to Sta. 187+50 Rt
36-20' Fiber Rolls @ 25'
Spacing - 6% Slope

Fiber Rolls 20IN

Fiber Rolls 20IN

20IN Fiber Roll Ditch Checks
Sta. 178+75 to Sta. 187+50 Lt
36-20' Fiber Rolls @ 25'
Spacing - 6% Slope

Sec. Line

Sec
. L

ine

Sec. Line

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

251 0200 SEEDING CLASS II
Sta. 154+00 to Sta. 195+00 13.00 Acre

253 0101 STRAW MULCH
Sta. 154+00 to Sta. 195+00 13.00 Acre

255 0103 ECB TYPE 3
Sta. 178+50 to Sta. 187+50 Lt 1800 SY
Sta. 178+50 to Sta. 187+50 Rt 2350 SY

261 0112 FIBER ROLLS 12IN
Sta. 162+65 Rt 20 LF
Sta. 166+40 Lt 20 LF
Sta. 170+40 Lt 20 LF
Sta. 172+08 Rt 20 LF
Sta. 178+87 Rt 20 LF
Sta. 178+95 Lt 20 LF
Sta. 193+00 to Sta. 195+00 Lt 200 LF
Sta. 193+50 to Sta. 195+00 Rt 160 LF

261 0120 FIBER ROLLS 20IN
Sta. 178+75 to Sta. 187+50 Lt 720 LF
Sta. 178+75 to Sta. 187+50 Rt 720 LF

Permanent Erosion Control

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

15
5+

00

16
0+

00

16
5+

00

17
0+

00

17
5+

00

County Road 137

NE 14
Sec 12
T-137-N
R-84-W

NW 14
Sec 7
T-137-N
R-83-W

SW 14
Sec 6
T-137-N
R-83-W

Begin Project
Sta. 154+00

H
ea

rt 
R

iv
er

17
5+

00

18
0+

00 18
5+

00

19
0+

00

SW 14
Sec 6
T-137-N
R-83-W

He
ar

t R
ive

r

End Project
Sta.195+00

LEGEND

Fiber Rolls 12IN
& 20IN

Seeding Class II
& Straw Mulch

ECB Type 3

Fiber Rolls 12IN

Fiber Rolls 12IN

20IN Fiber Roll Ditch Checks
Sta. 178+75 to Sta. 187+50 Rt
36-20' Fiber Rolls @ 25'
Spacing - 6% Slope

Fiber Rolls 20IN

Fiber Rolls 20IN

20IN Fiber Roll Ditch Checks
Sta. 178+75 to Sta. 187+50 Lt
36-20' Fiber Rolls @ 25'
Spacing - 6% Slope

ECB Type 3
(18' x 900')

Sec. Line

Sec
. L

ine

Sec. Line

ECB Type 3
(49.5' x 100')

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

ND

HORIZONTAL ALIGNMENT CURVE DATA US PUBLIC LAND SURVEY DATA SURVEY CONTROL POINTS

INITIALIZING BENCH MARK

________

NAVD-88

Assumed Coordinates

PRELIMINARY SURVEY COORDINATE AND CURVE DATA - COUNTY ROAD 137

All coordinates and measurements
on this document derived from
the International Foot definition.

Date Survey Completed:   7/26/22
GEOID12B

                                       ARC DEFINITION

________

All coordinates on this sheet are Morton County
ground coordinates. They are derived from the "North
Dakota Coordinate System of 1983", NAD83 (2011),
South Zone Combination Factor (cf) = 1.0001515230

NOTES:

DESC. SEC-TWP-RGE NORTHING EASTING

GEOID18

PI 154+00.00 377,485.11 1,788,375.85

PNT STATION NORTHING EASTING

x x

NORTHING EASTING ELEV STATION OFFSETPNT

 NW Sec Cor 12-137-84 378,567.20 1,783,924.82

PC 157+06.17 377,631.72 1,788,644.64

PI 160+51.26 377,796.97 1,788,947.59

PT 163+76.68 378,101.70 1,789,109.51

PC 166+61.11 378,352.88 1,789,242.97

PI 169+16.77 378,578.65 1,789,362.93

PT 171+66.18 378,743.30 1,789,558.51

PC 178+52.59 379,185.38 1,790,083.62

PI 186+32.65 379,687.76 1,790,680.36

PT 192+19.45 379,310.69 1,791,363.24

PI 195+00.00 379,175.08 1,791,608.83

 N Qtr Cor 12-137-84 378,693.08 1,786,557.36

 NE Sec Cor 12-137-84 378,827.78 1,789,156.66

 E Qtr Cor 12-137-84 376,204.57 1,789,170.32

 N Qtr Cor 7-137-83 378,760.81 1,791,681.66

 NE Sec Cor 7-137-83 378,767.12 1,794,310.54

 CP1 377,184.71 1,787,327.71 1829.24 142+63 76.5' Lt

 CP2 379,316.54 1,791,484.29 1804.09 193+23 63.6' Lt

 CP3 378,631.98 1,789,892.75 1742.03 173+50 300.4' Rt

Curve PCL-CR137-1

PI Sta = 160+51.26

Delta = 33°24'23" (LT)

Da = 4°58'56"

R = 1,150.00'

T = 345.09'

L = 670.51'

Curve PCL-CR137-2

PI Sta = 169+16.77

Delta = 21°55'23" (RT)

Da = 4°20'26"

R = 1,320.00'

T = 255.66'

L = 505.07'

Curve PCL-CR137-3

PI Sta = 186+32.65

Delta = 69°00'00" (RT)

Da = 5°02'53"

R = 1,135.00'

T = 780.06'

L = 1,366.85'

 CP4 378,961.30 1,790,239.87 1773.82 178+28 272.0' Rt

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



SECTION SHEET

NO. NO.

100 1

E5-1-48 48"x48" EXIT GORE 35 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE

G20-1-60 60"x24" ROAD WORK NEXT __ MILES 2 28 56 48"x48" SURVEY CREW

G20-1b-60 60"x24" NO WORK IN PROGRESS (Sign and installation only) 18 48"x48" BRIDGE PAINTING AHEAD or __ FT

G20-2-48 48"x24" END ROAD WORK 2 26 52 48"x48" MATERIAL ON ROADWAY

G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" PAVEMENT BREAKS

G20-4b-36 36"x30" WAIT FOR PILOT CAR 18 48"x48" RUMBLE STRIPS AHEAD

G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 43 48"x48" FRESH OIL LOOSE ROCK

G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 36 48"x48" DOUBLE REVERSE CURVE

G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 2 59 118

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 6 32 192

R1-2-60 60"x60" YIELD 29

R1-50P-24 24"x24" TAKE TURNS (Mounted on stop sign post) 2 11 22

R2-1-36 36"x48" SPEED LIMIT __ (Portable only) 30

R2-1-48 48"x60" SPEED LIMIT __ 2 39 78 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 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) 2 12 24

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 2 35 70 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 2 35 70

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 2 35 70

W8-56-48 48"x48" TRUCKS EXITING HIGHWAY 35

W9-3a-48 48"x48" CENTER LANE CLOSED SYMBOL 35

W13-1P-30 30"x30" __ MPH ADVISORY SPEED PLAQUE (Mounted on warning sign post) 14

W14-3-64 64"x48" NO PASSING ZONE 28

W16-2P-30 30"x24" __ FEET PLAQUE (Mounted on warning sign post) 3 10 30

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 3 35 105

W20-5-48 48"x48" RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 35

W20-7-48 48"x48" FLAGGER 2 35 70

W20-8-18 18"x18" STOP - SLOW PADDLE Back to Back 2 5 10

W20-52P-54 54"x12" NEXT __ MILES (Mounted on warning sign post) 12

W21-1-48 48"x48" WORKERS 35

W21-2-48 48"x48" FRESH OIL 35

W21-3-48 48"x48" ROAD MACHINERY AHEAD  or __ FT or _ MILE 35

W21-5-48 48"x48" SHOULDER WORK 35

W21-5a-48 48"x48" RIGHT or LEFT SHOULDER CLOSED 35

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

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

SPEC & CODE

DESCRIPTION

FLAGGING704-0100 MHR

704-1000

SPEC & 

CODE
UNIT

LF

LF

SEQUENCING ARROW PANEL - TYPE A

704-1052

704-1050

PORTABLE RUMBLE STRIPS

704-1072

704-1080

704-1081

704-1085

704-3501

SEQUENCING ARROW PANEL - TYPE B

SF

LF

EACH

EACH

EACH

EACH

EACH

EACH

8

EACH

40

10

EACH

EACH

EACH

EACH

EACH

EACH

EACH

QUANTITY

1200

SIGN 

NUMBER

SIGN 

SIZE
DESCRIPTION

AMOUNT 

REQUIRED

W21-50-48

W21-51-48

W21-52-48

W21-53-48

W21-6-48

W22-8-48

UNITS 

PER 

AMOUNT

UNITS 

SUB 

TOTAL

SIGN 

NUMBER

W24-1-48

35

35

35

SIGN 

SIZE

W21-5b-48

DESCRIPTION

35

BRC-3020(080)

UNITS 

PER 

AMOUNT

35

35

35

AMOUNT 

REQUIRED

NOTE:

If additional signs are 

required, units will be 

calculated using the formula 

from Section III-18.06 of the 

Design Manual.

http://www.dot.nd.gov/

1127

STATE

ND

PROJECT NO.

35

This document was

originally issued

and sealed by

Joseph Baneck,

Registration Number

PE-30230,

on 10/13/23 and the

original document

is stored at the Morton County 

Highway Department      

Mandan, North Dakota.

Bridge No. 30-143-19.1

11

Bridge Replacement

Traffic Control Devices List

UNITS 

SUB 

TOTAL

Morton County, ND

            10/13/2023  10:00 AM          S:\Sauber Engineering\Projects\2022\2022-13\CADD\Plan Sheets\100-1 WZ_001_TCDL.xlsm VERSION: 11.21.2022
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Sign Summary

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Permanent Signs

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

15
5+

00

16
0+

00

16
5+

00

17
0+

00

17
5+

00

County Road 137

NE 14
Sec 12
T-137-N
R-84-W

NW 14
Sec 7
T-137-N
R-83-W

SW 14
Sec 6
T-137-N
R-83-W

H
ea

rt 
R

iv
er

WEIGHT
LIMIT

TONS
15

R12-1-24
Sta. 163+55 Rt
Remove Sign

Panel & Support

W1-4L-30
Sta. 157+00 Rt
Remove Sign

Panel & Support

W1-2R-30
Sta. 173+51 Rt
Remove Sign

Panel & Support

W1-4L-30
Sta. 173+98 Rt
Remove Sign

Panel & Support

W1-4L-30
Sta. 157+00 Rt

New Sign
Panel & Support

W1-4L-30
Sta. 172+00 Lt

New Sign
Panel & Support

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

Permanent Signs

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

17
5+

00

18
0+

00 18
5+

00

19
0+

00

SW 14
Sec 6
T-137-N
R-83-W

He
ar

t R
ive

r

OM3-L
Sta. 176+42 Rt
Remove Sign

Panel & Support

OM3-R
Sta. 176+40 Rt
Remove Sign

Panel & Support

OM3-L
Sta. 174+09 Rt
Remove Sign

Panel & Support

OM3-R
Sta. 174+10 Rt
Remove Sign

Panel & Support

WEIGHT
LIMIT

TONS
15

R12-1-24
Sta. 183+87 Lt
Remove Sign

Panel & Support

W1-2R-30
Sta. 177+40 Rt

New Sign
Panel & Support

W1-2L-30
Sta. 194+58 Lt
Remove Sign

Panel & Support

W1-2L-30
Sta. 194+50 Lt

New Sign
Panel & Support

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



BRC-3020(080) 130 1

STATE PROJECT NO.

ND

SHEET
NO.

SECTION
NO.

764 0131 W-BEAM GUARDRAIL
Sta. 173+27 to Sta. 173+91 Rt 64.4 LF
Sta. 173+49 to Sta. 173+88 Lt 39.4 LF
Sta. 177+19 to Sta. 177+83 Lt 64.4 LF
Sta. 177+22 to Sta. 177+61 Rt 39.4 LF

764 0145 W-BEAM GUARDRAIL END TERMINAL
Sta. 173+02 to Sta. 173+49 Lt 1 EA
Sta. 173+05 to Sta. 173+52 Rt 1 EA
Sta. 177+58 to Sta. 178+05 Lt 1 EA
Sta. 177+61 to Sta. 178+08 Rt 1 EA

Thrie/MGS W-Beam Guardrail Layout

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

39'-43
4"

MASH Sequential Kinking
Terminal (SKT)

Thrie Beam/MGS
Transition

39'-43
4"

39'-43
4"

Notes:
1. Refer to Standard Drawing D-764-60 for MGS W-Beam Transition with Approach Curb to Concrete Single Slope or Jersey Barrier.

Note: This project will use Connection to Concrete Single Slope Bridge Rail and Traffic Barriers.
2. Refer to Standard Drawing D-764-48 - Non-Flared Guardrail with Tangent End Terminal for grading under proposed guardrail.

Note: No 2" HMA Pavement is used on this project.
3. Refer to Standard Drawing D-764-38 for MGS Flared Energy Absorbing Terminal - Wood Post.
4. Refer to Standard Drawing D-764-51 for MASH Sequential Kinking Terminal - Wood Post.
5. All offsets are to the back face of the rail elements.

16
.1

7'
16

.1
7'

16
.1

7'

Thrie Beam/MGS
Transition

16
.1

7'

17
.1

7'

16
.1

7'
16

.1
7'

16
.1

7'

17
.1

7'

Thrie Beam/MGS
Transition

21
.6

2'

MGS Flared Energy

Absorbing Terminal

39'-43
4"

Thrie Beam/MGS
Transition

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

46'-1012"
12'-6" 12'-6"

Curved Rail
Section

R = 150.35'

46'-101
2"

16
.6

9'

17
.7

3'

MASH Sequential Kinking
Terminal (SKT)

46'-101
2"

12'-6"

Curved Rail
Section

R = 150.35'

12'-6"
MGS Flared Energy

Absorbing Terminal

46'-1012"

21
.6

2'

17
.7

3'

16
.6

9'

16
.1

7'
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Bridge Layout

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-1

HYDRAULIC DATA:
Drainage Area
Design Frequency
Design Discharge
Design Stage (upstream)
Stream Gradient
Waterway Provided Below Design Stage
Waterway Provided Below Clearance Elevation
Average Velocity of Flow in Natural Channel
Depth of Flow
Velocity of Flow Under Bridge
100-Year Frequency Discharge
100-Year Frequency Stage
Overtopping Stage
Overtopping Discharge

sq mi
yr
cfs
ft
ft/ft
sq ft
sq ft
fps
ft
fps
cfs
ft
ft
cfs

2930
25

24,100
1743.81
0.0003

4264
6172.5

5
21.4
5.6

39,500
1746.86
1745.6
39,300

Fixed

SURVEY CONTROL POINTS
POINT NORTHING EASTING ELEVATION

CP1 377,184.71 1,787,327.71 1829.24
CP2 379,316.54 1,791,484.29 1804.09
CP3 378,631.98 1,789,892.75 1742.03
CP4 378,961.30 1,790,239.87 1773.82

112'-3" 111'-6" 112'-3"

16
'-0

"
16

'-0
"

L Roadway
L Bridge

Begin Bridge
Sta 173+87.00
EL 1752.77

L Pier 2
Sta 174+99.25
EL 1754.76

L Pier 3
Sta 176+10.75
EL 1756.73

End Bridge
Sta 177+23.00
EL 1758.80

Fixed

Fixed

Fixed

Fixed

Grade - 1.77 %

32'-0" Clear Roadway

16-0" 16'-0"

34'-6"

2'-3" 4 Sp @ 7'-6" ~ 54" Prestressed I-Beams 2'-3"

El. 1744.40

El. 1750.19

50
'-6

"

PLAN

Low Beam

25'-0"
25'-0"

4.69:1

3.75:1

100 Yr High Water El. 1746.86

El. 1747.52

2' Riprap

1'
-3

"
1'

-3
"

1 2 3 4 5

1

2

3

4

Boring No. 1
Sta 172+50
- 83.5 Rt

Boring No. 2
Sta 177+47
- 40.4 Rt

32
'-0

"
C

le
ar

 R
dy

C
C

CC

50
'-6

"

60'-0"
Channel Bottom

Existing Water Surface El. 1723.6

(As surveyed on 11/29/22)

105'-0"

105'-85 8"

HP12x53

El. 1746.99

El. 1741.49

HP12x53 El. 1718.98

El. 1718.95

HP14x102

HP14x102

7'-0"

7'-0"

El. 1722.00
Existing Ground
Line

Geosynthetic Material

Type RR

DESIGN STRENGTHS:

f'c = 3,000 psi ~ Class AE-3 Concrete
f'c = 4,000 psi ~ Class AAE-3 Concrete
f'c = 7,000 psi ~ Prestressed Beam Concrete
fy = 60,000 psi ~ Reinforcing Steel

Load & Resistance Factor Design
HL-93 Design Load
F.W.S 15 psf

ELEVATION

TYPICAL SECTION

5°

336' Overall Bridge Length

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

Slope 14" / Ft L Bridge & RoadwayC

Fl
ow

Fl
ow
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STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND BRC-3020(080) 170 2 

This document was originally 
issued and sealed by 

Joseph Baneck, 
Registration Number 

PE- 30230, 
on 10/13/23 and the original 

document is stored at the 
Morton County Highway 

Department 
Mandan, North Dakota 

30-143-19.1-2 

100 SCOPE OF WORK: This project consists of building a new 3-span prestressed concrete 
I-beam bridge with an overall bridge length of 336’-0” and a clear roadway width of
32’-0”.

100 GENERAL: Include the cost of furnishing and placing preformed expansion joint filler, 
concrete inserts, rebar couplers, silicone sealant, waterproof membrane, and other 
miscellaneous items in the bid price for Class AE-3 and AAE-3 concrete. 

107 HAZARDOUS MATERIAL: The existing structural steel is painted with lead-based paint. 
Remove and dispose of any loose and peeling paint found on the existing structural steel 
according to the North Dakota Department of Health’s management of lead-based paint 
debris. 

202 REMOVAL OF STRUCTURE: The existing structure is a 3-span steel girder 
Bridge with a cast-in-place concrete deck, 231'-6" long with a clear roadway width of 22'-
4", and concrete substructures. Existing bridge piling will be cut off a minimum of 1 foot 
below the bottom of the channel excavation. Include all work required to remove the 
bridge in the contract unit price for “Removal of Structure.” 

210 EXCAVATION: The excavation at the abutments, as shown, shall be included in the 
lump sum bid item “Class 1 Excavation”. The excavation at the piers, as shown, shall be 
included in the lump sum bid item “Class 2 excavation”. All other excavation required to 
shape the new channel shall be included in the lump sum bid item “Channel Excavation”. 
There is an estimated quantity of 6,000 CY of Channel Excavation. 

Any unsuitable channel excavation material shall be disposed of off the right-of-way at a 
site selected by the contractor and approved by the Engineer. Disposal in wetland areas 
will not be approved. All costs for hauling and disposing of unsuitable or excess channel 
excavation shall be included in the price bid for “Channel Excavation”. 

256 RIPRAP: Remove and replace existing riprap. Do not use broken concrete for riprap. 

602 DIAPHRAGMS AND ENDWALLS: Place intermediate diaphragm concrete before the 
deck concrete and allow the diaphragms to cure at least 72 hours before deck 
placement. Place the pier diaphragm and endwall concrete at the same time as the deck 
concrete. 

Maintain plan beam spacing and alignment at all piers diaphragms, intermediate 
diaphragms, and endwalls. 

602 DECK CONRETE: Beams have slight variations in the anticipated camber. To build the 
deck to the designated thickness will require slight adjustments in deck elevation and/or 
riser dimensions. These adjustments result in minor concrete quantity discrepancies. 
The Contractor shall consider this quantity discrepancy when he bids the unit price for 
Class AAE-3 concrete. The county will pay plan quantity of Class AAE-3. 

Place the Concrete Deck uphill from station 173+87 to station 177+23. 

612 REINFORCING STEEL: All reinforcing shall be Grade 60. All dimensions for bars are out 
to out. An “E” following the initial letter in the bar callout indicates an epoxy coated bar. 
Verify the quantity, size, and shape of the bar reinforcement against the structure 
drawings and immediately notify the Engineer of any discrepancies. Discrepancies in the 
bar list will not be cause for adjustment of the contract unit price. 

622 PILING: Drive piling with a diesel hammer with an operational energy of at least 140,756 
foot-pound-tons (minimum ram weight of 6,000 pounds) computed by the formula: 

W(E–30,800) + 0.914E 

W = Weight of the ram (tons) 
E = Rated hammer energy 

Run the hammer at an energy that produces a penetration at bearing between ½” and 3 
inches in the last 10 blows. 

604 PRESTRESSED I-BEAM – 54IN: The contractor will submit shop drawings for review to 
the Engineer before fabrication of the prestressed concrete beams. The beams may not 
be incorporated into the structure until the shop drawings are reviewed and accepted. 

Prestressed I-beams will not be cast any earlier than 90 days before the deck is placed, 
nor later than 30 days prior. 

616 STRUCTURAL STEEL: Use ASTM A36 structural steel. 

Provide shop drawings for the ice nose to the Engineer for review. 



BRC-3020(080) 170 3

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Screed Elevations & Bid Items

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-3

BRIDGE BID ITEMS

SPEC CODE ITEM DESCRIPTION UNIT     QUANTITY

202 0105 REMOVAL OF STRUCTURE L SUM
210 0099 CLASS 1 EXCAVATION L SUM
210 0111 CLASS 2 EXCAVATION L SUM
210 0127 CHANNEL EXCAVATION L SUM
210 0201 FOUNDATION PREPARATION EA
256 0300 RIPRAP GRADE III CY
256 0701 REMOVE AND REPLACE RIPRAP CY
602 0130 CLASS AAE-3 CONCRETE CY
602 1130 CLASS AE-3 CONCRETE CY
602 1250 PENETRATING WATER REPELLENT TREATMENT SY
604 9915 PRESTRESSED I-BEAM-54IN LF
612 0115 REINFORCING STEEL-GRADE 60 LBS
612 0116 REINFORCING STEEL-GRADE 60-EPOXY COATED LBS
616 0364 STRUCTURAL STEEL M270-GRADE 36 LBS
622 0010 STEEL H-PILE TIPS HP 14 X 102 EA
622 0014 STEEL H-PILING POINTS 12 X 53 EA
622 0040 STEEL PILING HP 12 X 53 LF
622 0070 STEEL PILING HP 14 X 102 LF
709 0155 GEOSYNTHETIC MATERIAL TYPE RR SY
930 3000 BRIDGE BENCH MARKS SET

Begin Bridge

1
1
1
1
1

1,757
1,000

457
302.2
1,195

1,657.5
22,728

101,808
2,252

14
12

900
980

4,136
1

10
 E

q 
Sp

 =
 1

10
'-6

"

End of Beam
Abut 1

End of Beam
Pier 2

1'
-0

"
10

 E
q 

Sp
 =

 1
10

'-6
"

1'
-0

"
10

 E
q 

Sp
 =

 1
10

'-6
"

1'
-3

"
1'

-3
"

End Bridge

End of Beam
Pier 2

End of Beam
Pier 3

End of Beam
Pier 3

End of Beam
Abut 4

SCREED ELEVATIONS

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Vertical Curve & Detail at Abutment

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-4

VP
T 

St
a 

17
0+

71
.0

0
EL

 =
 1

74
7.

17

Begin Bridge
Sta. 173+87.00
EL = 1752.77

End Bridge
Sta. 177+23.00
EL = 1758.80

VP
C

 S
ta

 1
76

+7
8.

00
EL

 =
 1

75
7.

92

VP
I S

ta
 1

79
+0

3.
00

EL
 =

 1
76

1.
90 VP

T 
St

a 
18

1+
28

.0
0

EL
 =

 1
77

4.
13

+1.77%

+5.66%

7'-0"

2'-6" 2'-6"

7'-0"

12:1

Abut 1 ~ 4.69:1Abut 4 ~ 3.75:1

DETAIL AT ABUTMENT

VERTICAL CURVE DATA

Limits of Class 1 Excavation

Limits of Foundation Fill

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Bearing Elevations & Piling Layout

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-5

Begin Bridge
Sta. 173+87.00

 L Pier 2
Sta. 174+99.25
C  L Pier 3

Sta. 176+10.75
C End Bridge

Sta. 177+23.00

El 1747.32

El 1747.18

El 1747.03

El 1747.15

El 1746.98

El 1749.31

El 1749.17

El 1749.02

El 1749.14

El 1748.97

El 1751.28

El 1751.14

El 1750.99

El 1751.11

El 1750.94

El 1753.27

El 1753.10

El 1752.93

El 1753.13

El 1752.98

 L Roadway
 L Bridge
C
C

112'-3" ~ Span 1 111'-6" ~ Span 2 112'-3" ~ Span 3

 L Roadway
 L Bridge
C
C

Begin Bridge
Sta. 173+87.00

 L Pier 2
Sta. 174+99.25
C  L Pier 3

Sta. 176+10.75
C

5°
(typ) 3 Sp @

 5'-3"
3 Sp @

 5'-3"

3 Sp @
 5'-3"

3 Sp @
 5'-3"

End Bridge
Sta. 177+23.00

 L Pier 2 &  L Piling
HP14 x 102 ~ 70'
C C  L Pier 3 &  L Piling

HP14 x 102 ~ 70'
C C L Abut 1 &  L Piling

HP12 x 53 ~ 80'
C C  L Abut 4 &  L Piling

HP12 x 53 ~ 70'
C C

Drive the HP12 x 53 Pile to 130 tons.
Drive the HP14 x 102 Pile to 250 tons.

PILING LAYOUT

Elevations shown are to top of finished concrete.

BEARING ELEVATIONS

NOTE:

For double acting or single acting diesel hammers,
calculate the safe bearing value of piles by the
following formula:

P =     x

Where:

P =
W =
M =

E =
S =

For single acting hammers, calculate E by multiplying
observed stroke (ft) and W (lbs).

Safe bearing value, in pounds.
Weight of striking parts (ram), in pounds.
Weight of parts being driven, in pounds. Includes
pile weight, anvil (if any), driving cap, etc.
Energy per blow, in foot-pounds.
Average penetration of pile in inches per blow for last
ten blows.

  4.5E         W + 0.2M
S + 0.2    W + M

1 1 1 1

6 7 7 6

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

2 Sp @
 6'-8"

2 Sp @
 6'-8"

3'-4"
3'-4"

2 Sp @
 6'-8"

2 Sp @
 6'-8"

3'-4"
3'-4"

336'-0" Overall Bridge Length
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Abutment 1 Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-6

65'-93
4"

5 Sp @ 6'-8" ~ HP12 x 53 Piling

4'
-1

1"

10
'-1

1"

15'-0"

4'
-1

1"

10
'-1

1"

15'-0" 6" 81
8"

5'
-6

 1 2"

5'
-8

 1 4"

5'
-1

0"

5'
-8

"

5'
-6

"

15'-0" 5'-113
4" 7'-6" 7'-6" 7'-6" 6'-17

8" 15'-0"

6"81
8"

65'-93
4"

6'-17
8"6" 5'-113

4" 81
8"

2'-0"

2'
-0

"
5°

10
'-1

1"

2'-0"

1'
-3

"
9"

11
2" x 7 14"

Keyway

A-A

B-B

DETAIL A
(SHOWING BACKWALL HEIGHTS, FACING EAST)

Abutment 1 Elevation

6'
-0

"

6'
-0

"

ELEVATION

PLAN

11
2" x 7 14"

Keyway (typ)

1'
-3

"

L AbutmentC

B

B

A

A

QUANTITIES
SEE DWG 30-143-19.1-7

(Showing Dimensions)

16'-27
8" 16'-27

8"

11
2" x 7 14"

Keyway (typ)

Begin Bridge

(ty
p)

L Roadway
L Bridge
C
C

1'
-0

"

See
"Detail A"

11
2" x 7 14"

Keyway

L Abutment
L Piling
C
C

5'
-6

"

5'
-8

 1 4"

5'
-1

0"

5'
-8

"

5'
-6

 1 2"

3'
-0

"
(ty

p)

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Abutment 1 Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-7

QUANTITIES
29.2 CYCLASS AE-3 CONCRETE

(ONE ABUTMENT)

A702-1 &
A703-1

A514-1

B-B

8'-3" 8'-3"

A507-1 (typ)

3"

A712-1

A711-1

A710-1
A709-1

A708-1

(typ)

(typ)

(typ)
(typ)

(typ)

Alternate Open Ends

A415-1
(typ)

2-A700-1

A702-1 ~ BF &
A703-1 ~ FF

A

A

B

B

A713-1
(typ)

ELEVATION

PLAN

A-A

A713-1
A712-1

A711-1

A710-1

A709-1

A708-1

A701-1

9" 1'
-1

"

3 
Sp

 @
 1

'-0
"

A7
02

-1
A7

03
-1

A7
02

-1
A7

03
-1

5"

4"
 C

lr

4 
Sp

 @
 1

'-0
"

A7
00

-1

A702-1 & A703-1

8 
3

4"91 2"5 
Sp

 @
 1

'-0
"

5 
1 2" 3"

Front Face

A504-1

A514-1

A505-1
Front Face

2" Clr
(typ)

A415-1

5"
4 

Sp
 @

 1
'-0

"

3"

A701-1

A7
00

-1

14 Sp @ 1'-0" ~ A507-1

1'-0"

77
8"

1'-0"

32 Sp @ 1'-0"

A506-1
A504-1

3"14 Sp @ 1'-0" ~ A507-1

1'-0"

77
8"

1'-0"

A506-1
A504-1

A505-1 & A514-1 A505-1 & A514-1

A505-1 &
A514-1

A504-1

BILL OF REINFORCING STEEL, GRADE 60 (ONE ABUTMENT)

SIZE MARK
NO.

EACH
/SET

NOMINAL
LENGTH

DETAILING DIMENSIONS

a b c d e g h k

7 A700-1 10 68'-10" 60'-0" 3'-7" 8'-10" 1 65'-3"

7 A701-1 2 66'-6" 60'-0" 3'-7" 6'-6" 1 62'-11"
7 A702-1 18 11'-5" 11'-5"
7 A703-1 18 11'-5" 4'-8" 6'-9" 15 1
5 A504-1 22 21'-0" 9'-8" 1'-8" 9'-8"
5 A505-1 13 16'-4" 5'-0" 1'-8" 9'-8"
5 A506-1 2 22'-6" 10'-5" 1'-8" 10'-5"
5 A507-1 2 233'-2" 8" 4'-5" 10'-0" 1'-7" 14
7 A708-1 4 12'-4" 12'-4"
7 A709-1 4 9'-10" 9'-10"
7 A710-1 4 7'-4" 7'-4"
7 A711-1 4 4'-10" 4'-10"
7 A712-1 4 2'-3" 2'-3"
7 A713-1 4 17'-2" 1'-2" 16'-0" 12 4.8
5 A514-1 13 4'-8" 1'-6" 1'-8" 1'-6"
4 A415-1 36 2'-8" 6" 1'-8" 6"

b

c

a
e = # Eq Sp

d

A507-1

d

b
c

c = Lap Splice (typ)
e = # of "b" Length Pieces in a Set
Total Length per Set = e x b + d

A700-1   A701-1

g

b

A702-1   A708-1   A709-1
A710-1   A711-1   A712-1

b

c
h

k

A703-1   A713-1

b

c

d

A504-1   A505-1   A506-1
A514-1   A415-1

4,322 LBSREINFORCING STEEL-GRADE 60

(Showing Reinforcing)

A701-1

Field bend A700-1, A701-1, A708-1,
A709-1, A710-1, A711-1, A712-1,
& A713-1 (typ)
Front face only

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Abutment 4 Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-8

65'-93
4"

5 Sp @ 6'-8" ~ HP12 x 53 Piling

4'
-1

1"

10
'-1

1"

15'-0"

4'
-1

1"

10
'-1

1"

15'-0" 6" 81
8"

5'
-5

"

5'
-7

"

5'
-9

"

5'
-7

 1 4"

5'
-5

 1 2"

15'-0" 5'-113
4" 7'-6" 7'-6" 7'-6" 6'-17

8" 15'-0"

6"81
8"

65'-93
4"

6'-17
8"6" 5'-113

4" 81
8"

2'-0"

2'
-0

"
5°

10
'-1

1"

2'-0"

1'
-3

"
9"

11
2" x 7 14"

Keyway

A-A

B-B

DETAIL A
(SHOWING BACKWALL HEIGHTS, FACING WEST)

Abutment 4 Elevation

6'
-0

"

6'
-0

"

ELEVATION

PLAN

11
2" x 7 14"

Keyway (typ)

1'
-3

"

L AbutmentC

B

B

A

A

QUANTITIES
SEE DWG 30-143-19.1-9

(Showing Dimensions)

16'-27
8" 16'-27

8"

11
2" x 7 14"

Keyway (typ)

End Bridge

(ty
p)

L Roadway
L Bridge
C
C

1'
-0

"

See
"Detail A"

11
2" x 7 14"

Keyway

L Abutment
L Piling
C
C

5'
-5

 1 2"

5'
-7

 1 4"

5'
-9

"

5'
-7

"

5'
-5

"

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

3'
-0

"
(ty

p)
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Abutment 4 Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-9

QUANTITIES
29.0 CYCLASS AE-3 CONCRETE

(ONE ABUTMENT)

A702-4 &
A703-4

A514-4

B-B

8'-3" 8'-3"

A507-4 (typ)

3"

A712-4

A711-4

A710-4
A709-4

A708-4

(typ)

(typ)

(typ)
(typ)

(typ)

Alternate Open Ends

A415-4
(typ) 2-A700-4

A702-4 ~ BF &
A703-4 ~ FF

A

A

B

B

A713-4
(typ)

ELEVATION

PLAN

A-A

A713-4
A712-4

A711-4

A710-4

A709-4

A708-4

A701-4

9"

1'
-1

"

3 
Sp

 @
 1

'-0
"

A7
02

-4
A7

03
-4

A7
02

-4
A7

03
-4

5"

4"
 C

lr

4 
Sp

 @
 1

'-0
"

A7
00

-4

A702-4 & A703-4

8 
1 8"8 

1 4"5 
Sp

 @
 1

'-0
"

6 
3

4"

3"

Front Face

A507-4

A514-4

A505-4
Front Face

2" Clr
(typ)

A415-4

5"
4 

Sp
 @

 1
'-0

"

3"

A701-4

A7
00

-4

14 Sp @ 1'-0" ~ A507-4

1'-0"

77
8"

1'-0"

32 Sp @ 1'-0"

A506-4
A504-4

3"14 Sp @ 1'-0" ~ A507-4

1'-0"

77
8"

1'-0"

A506-4
A504-4

A505-4 & A514-4 A505-4 & A514-4

A505-4 &
A514-4

A504-4

BILL OF REINFORCING STEEL, GRADE 60 (ONE ABUTMENT)

SIZE MARK
NO.

EACH
/SET

NOMINAL
LENGTH

DETAILING DIMENSIONS

a b c d e g h k

7 A700-4 10 68'-10" 60'-0" 3'-7" 8'-10" 1 65'-3"

7 A701-4 2 67'-4" 60'-0" 3'-7" 7'-4" 1 63'-9"
7 A702-4 18 11'-5" 11'-5"
7 A703-4 18 11'-5" 4'-8" 6'-9" 15 1
5 A504-4 22 21'-0" 9'-8" 1'-8" 9'-8"
5 A505-4 13 16'-3" 4'-11" 1'-8" 9'-8"
5 A506-4 2 22'-6" 10'-5" 1'-8" 10'-5"
5 A507-4 2 233'-2" 8" 4'-5" 10'-0" 1'-7" 14
7 A708-4 4 12'-8" 12'-8"
7 A709-4 4 10'-2" 10'-2"
7 A710-4 4 7'-7" 7'-7"
7 A711-4 4 5'-1" 5'-1"
7 A712-4 4 2'-7" 2'-7"
7 A713-4 4 17'-2" 1'-2" 16'-0" 12 4.8
5 A514-4 13 4'-8" 1'-6" 1'-8" 1'-6"
4 A415-4 36 2'-8" 6" 1'-8" 6"

b

c

a
e = # Eq Sp

d

A507-4

d

b
c

c = Lap Splice (typ)
e = # of "b" Length Pieces in a Set
Total Length per Set = e x b + d

A700-4   A701-4

g

b

A702-4   A708-4   A709-4
A710-4   A711-4   A712-4

b

c
h

k

A703-4   A713-4

b

c

d

A504-4   A505-4   A506-4
A514-4   A415-4

4,337 LBSREINFORCING STEEL-GRADE 60

(Showing Reinforcing)

Field bend A700-4, A701-4, A708-4,
A709-4, A710-4, A711-4, A712-4,
& A713-4 (typ)
Front face only

A701-4

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



BRC-3020(080) 170 10

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Pier 2 Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-10

36'-0"

6 Spaces @ 5'-3" ~ HP 14 x 102 Piling 3'-0"1'-6"

3'
-0

1 2"

30
'-0

 1 2"

1'
-6

"

1'
-0

"1'
-1

 1 8"

A-A

ELEVATION
END VIEW

DETAIL B

10
 7

8"

6'-0" 7'-6" 7'-6" 7'-6" 6'-0"

34'-6"

3'
-0

"

2'-6"

Pay Limits of
Class 2 Excavation

L Pier
L Piling

2'
-6

"

L Pier

C

QUANTITIES
SEE DWG 30-143-19.1-11

6"
12

 S
p 

@
 2

'-0
"

6"

1'
-6

"
11

 S
p 

@
 2

'-0
"

1'
-6

"

25
'-0

"

4"

4"

30
'-0

1 2"

30
'-2

1 4"

30
'-4

"

30
'-2

"

30
'-0

"

1'-6"

See
"Detail B"

11
2" x 1'-0"

Keyway (typ)

L PierC

5°

L Roadway
L Bridge
C
C

C

(ty
p)

25
'-0

" ~
 Ic

e 
N

os
e

6"

1'
-6

"

A A

11
'-0

"
(ty

p)

3'-0"

C

13
16" Open Holes

(Both Legs)
2 x 3 8 x 1'-8"
Bars (Both Legs)

ICE NOSE DETAIL

Galvanize in accordance with
Section 854 after fabrication.

3 S
ide

d

1 4

L8
 x

 8
 x

 3
4

Ba
r 2

 x
 3

8 x
 1

'-8
"

(Showing Dimensions)

11
2" x 1'-0"

Keyway (typ)

2'
-6

"

2'-6"

1'
-6

"

1'
-0

"

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

1'-6"PLAN



BRC-3020(080) 170 11

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-11

QUANTITIES
118.1 CYCLASS AE-3 CONCRETE

(ONE PIER)

P502-2
(typ)

ELEVATION

PLAN

A-A

END VIEW

P505-2
(typ)

P505-2

P505-2
(typ)

P606-2
P607-2

P503-2

P600-2
(typ)

2-P502-2

P502-2

P502-2

P600-2

P503-2

2" Clr

4"
 C

lrP601-25"
29

 S
p 

@
 1

'-0
" -

 P
50

2-
2 

& 
P5

03
-2

P601-2

5"
29

 S
p 

@
 1

'-0
" ~

 P
50

5-
2

P601-2
(typ)

P505-2

P404-2
(typ)

SIZE MARK
NO.

EACH
/SET

NOMINAL
LENGTH

DETAILING DIMENSIONS

a b c d e g h k

6 P600-2 68 29'-6" 29'-6"

6 P601-2 68 9'-0" 3'-2" 2'-8" 3'-2"
5 P502-2 62 34'-2" 34'-2"
5 P503-2 31 7'-0" 2'-3" 2'-6" 2'-3"
4 P404-2 70 3'-8" 6" 2'-8" 6"
5 P505-2 31 7'-10" 2'-3" 1'-8" 1'-8" 2'-3" 12 12
6 P606-2 1 28'-2" 28'-2"
6 P607-2 1 6'-3" 2'-3" 1'-9" 2'-3" 12 12

BILL OF REINFORCING STEEL, GRADE 60 (PIER)

b

P600-2   P502-2   P606-2

4" 3" 41 2"3"

P601-2
(typ)

P606-2

P404-2
(typ)

P601-2
(typ)

P600-2
(typ)

P606-2

4 Eq Sp = 4'-0"

1'-3"
(typ)

P600-2 & P601-2
(typ) 3"

6"

P502-2

(typ)

P404-2
(typ)

P503-2
(typ)

P600-2

k

b

h

a

d
c

P505-2

b
a c

h
kk

h

P607-2

b

c

d

P601-2   P503-2   P404-2

Pier 2 Details
(Showing Reinforcing)

6,844 LBSREINFORCING STEEL-GRADE 60

1,083 LBSSTRUCTURAL STEEL M270-GRADE 36

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

P606-2



BRC-3020(080) 170 12

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Pier 3 Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-12

36'-0"

6 Spaces @ 5'-3" ~ HP 14 x 102 Piling 3'-0"1'-6"
3'

-0
1 2"

32
'-0

 1 2"

1'
-6

"

1'
-0

"1'
-1

 1 8"

A-A

ELEVATION
END VIEW

DETAIL B

10
 7

8"

6'-0" 7'-6" 7'-6" 7'-6" 6'-0"

34'-6"

3'
-0

"

2'-6"

Pay Limits of
Class 2 Excavation

L Pier
L Piling

2'
-6

"

L Pier

C

QUANTITIES
SEE DWG 30-143-19.1-13

6"
13

 S
p 

@
 2

'-0
"

6"

1'
-6

"
12

 S
p 

@
 2

'-0
"

1'
-6

"

27
'-0

"

4"

4"

32
'-0

1 2"

32
'-2

1 4"

32
'-4

"

32
'-2

"

32
'-0

"

1'-6"

See
"Detail B"

11
2" x 1'-0"

Keyway (typ)

L PierC

5°

L Roadway
L Bridge
C
C

C

27
'-0

" ~
 Ic

e 
N

os
e

6"

1'
-6

"

A A

11
'-0

"
(ty

p)

3'-0"

C

13
16" Open Holes

(Both Legs)
2 x 3 8 x 1'-8"
Bars (Both Legs)

ICE NOSE DETAIL

Galvanize in accordance with
Section 854 after fabrication.

3 S
ide

d

1 4

L8
 x

 8
 x

 3
4

Ba
r 2

 x
 3

8 x
 1

'-8
"

(Showing Dimensions)

11
2" x 1'-0"

Keyway (typ)

(ty
p)

1'
-0

"

1'
-6

"

2'
-6

"

2'-6"

1'-6"

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

PLAN



BRC-3020(080) 170 13

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-13

QUANTITIES
125.9 CYCLASS AE-3 CONCRETE

(ONE PIER)

P502-3
(typ)

ELEVATION

PLAN

A-A

END VIEW

P505-3
(typ)

P505-3

P505-3
(typ)

P606-3
P607-3

P503-3

P600-3
(typ)

2-P502-3

P502-3

P502-3

P600-3

P503-3

2" Clr

4"
 C

lrP601-35"
31

 S
p 

@
 1

'-0
" -

 P
50

2-
3 

& 
P5

03
-3

P601-3

5"
31

 S
p 

@
 1

'-0
" ~

 P
50

5-
3

P601-3
(typ)

P505-3

P404-3
(typ)

SIZE MARK
NO.

EACH
/SET

NOMINAL
LENGTH

DETAILING DIMENSIONS

a b c d e g h k

6 P600-3 68 31'-6" 31'-6"

6 P601-3 68 9'-0" 3'-2" 2'-8" 3'-2"
5 P502-3 66 34'-2" 34'-2"
5 P503-3 33 7'-0" 2'-3" 2'-6" 2'-3"
4 P404-3 70 3'-8" 6" 2'-8" 6"
5 P505-3 33 7'-10" 2'-3" 1'-8" 1'-8" 2'-3" 12 12
6 P606-3 1 30'-2" 30'-2"
6 P607-3 1 6'-3" 2'-3" 1'-9" 2'-3" 12 12

BILL OF REINFORCING STEEL, GRADE 60 (PIER)

b

P600-3   P502-3   P606-3

4" 3" 41 2"3"

P601-3
(typ)

P606-3

P404-3
(typ)

P601-3
(typ)

P600-3
(typ)

P606-3

4 Eq Sp = 4'-0"

1'-3"
(typ)

P600-3 & P601-3
(typ) 3"

6"

P502-3

(typ)

P404-3
(typ)

P503-3
(typ)

P600-3

k

b

h

a

d
c

P505-3

b
a c

h
kk

h

P607-3

b

c

d

P601-3   P503-3   P404-3

Pier 3 Details
(Showing Reinforcing)

7,225 LBSREINFORCING STEEL-GRADE 60

1,169 LBSSTRUCTURAL STEEL M270-GRADE 36

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota

P606-3



6"

3'
-1

3
4"

1"

3 
Sp

 @
 1

0"
 ~

 2
-B

4

B3

BRC-3020(080) 170 14

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

B1

Pre-Tensioned 54" Prestressed I-Beam

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-14

11
4" Clr

(typ)

2"

6"31 2"

2'
-9

1 2"

71 2"

2'-2"

B3

3 @ 8" ~ B7
2'-6"

3"
(typ)

10"

10"

11 2"
 C

lr

4'
-6

"

6"
11 2"

2"

B5

No Bevel
(typ)

6"

SECTION @  LC

2'-6" 4'-0"

B8

B4

5"
1'

-4
"

5"

2'
-2

"

B6 2-B3

Half B3
Per Side

A-A

4 
Sp

 @
 1

0"
 ~

B8
11

"
6"1'-4"

2'-6"

B3
B5

B7

7"

3"
5"

5"

B2

B1

4" 8" 4"

4" 6" B8

3
4" Bevel

(typ)

71 2"
13

4"

10
"

4'
-6

"

11"

6"

2-B8 2-B4

3" R
(typ)

4-B8

B2

L 3 4 x 9 x 2'-0"P

2-B1 ~ Match
Every Other
B3 Starting

with B6

2-B1 ~ Match Every B3

3" 4 @ 3"
2-B3 &

B5

2 Sp @ 6"
2-B3 & B5 6"

18 Sp @ 6" ~ B3 & B5 1'-4" 31 Sp @ 1'-4" ~ B3 & B5 8" Sym about
C BeamL

6"
(ty

p)

4-B7

Half B3 Per Side
(Cut 2 from 1)

(DETAILS NOT SHOWN ARE
SAME AS "SECTION @ L")

END VIEW
C

PART BEAM ELEVATION

BAR LIST ~ ONE BEAM
MARK SIZE NO. LENGTH SHAPE

B1 4 224 3'-9" BENT
B2 5 6 2'-6" BENT
B3 4 130 10'-0" BENT
B4 4 16 7'-5" BENT
B5 3 116 2'-9" BENT
B6 5 8 6'-2" BENT
B7 5 16 29'-11" STR
B8 5 24 4'-0" STR

* Field bend as shown (Grade 40)

*

A A

QUANTITIES
110.5 LFBEAM LENGTH

(ONE BEAM)
BEAM SECTION DATA

WT = 729.8 LBS/FT + 3524 LBS FOR END BLOCKS

CROSS SECTIONAL AREA AT C SPAN = 677 IN2

C.G. (FROM BOTTOM) = 26.8 IN

I = 265,433 IN4

SB = 9915.3 IN3

END AREA = 1038 IN2

L

4-B6

2"

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



2 
Sp

 @
 1

'-1
"
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Pre-Tensioned 54" Prestressed I-Beam

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-15

10"

6"

31 2"

51 2" 12
4.2

1'-101
2"

15°

4'-2" ~ B6
2'-3" ~ B5
1'-8" ~ B2

5" 3" 1'
-0

"

B2 B5 B6

10"

1.25

12

2'
-4

"
4'

-3
"4'
-8

"

3"

31
2"

1'
-2

"
11 2"

 Ø
 H

ol
es(typ)

15
8"

L Intermediate
Diaphragm
C

2 
Sp

 @
 1

'-1
"

1'
-2

"
11 2"

 Ø
 H

ol
es

9"

5"

9"

1
4

(typ)
1

4

2'-0"

4" 8" 8" 4"

5
8" Ø x 2'-0" Bar

L 3 4 x 9 x 2'-0"P

(Use holes for all beams at the
Abutments & for the interior beams

only at the Piers. Use Inserts for
the exterior beams at the Piers.)

ELEVATION

BEAM END DETAIL

B2, B5 & B6

B4B3
(Use holes for interior beams only. Use 

inserts for the exterior beams. See
Dwg 30-143-19.1-16 for locations.)

ELEVATION

INTERMEDIATE DIAPHRAGM DETAIL

(Use ASTM A36 steel, hot dipped galvanized,
for the bearing plate. Include the costs in the
bid price for the beam.)

BEARING DETAIL

NOTES:

Select the final prestress force (remaining after all losses have
been accounted for) and its corresponding center of gravity from
those on a curve determined by the three values shown in the
"Prestressing Data" table.

Provide holes and inserts in the beams at locations shown to
accommodate the diaphragm bars.

Minor changes to the shape of the beam and to reinforcing steel
may be made to accommodate the forms of various contractors
and their construction methods with the approval of the Engineer.

PRESTRESSING DATA

C.G. FINAL
FORCE

DETENSION
STRENGHT

ACCEPTANCE
STRENGTH

WIGHT
(TONS)

BEAM
LENGTH

4.25" 1157.4 k
6000 psi

(Min)
7000 psi

(Min) 42.1 110'-6"4.5" 1158.9 k
4.75" 1160.4 k

Piers

6"Abutments

(Dimensions Shown are out to out.)

BENT BAR DETAILS

B1

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



31
8"

14 Sp @ 4"

489 Sp @ 8" ~ SE519 & SE520 ~ Both Barriers (Not Shown)14 Sp

336'-0" Overall Bridge Length

112'-3" ~ Span 1

6" 665 Sp @ 6" ~ SE500 ~ Top

BRC-3020(080) 170 16

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Half Slab Layout

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-16

QUANTITIES
SEE DWG 30-143-19.1-22

5 Sp @ 6" ~ SE516 ~ Top

Begin
Bridge

38'-3"Intermediate
Diaphragm
Spacing

36'-6" 37'-6" 37'-6" 36'-6"

111'-6" ~ Span 2

R
ei

nf
or

ci
ng

 - 
To

p
R

ei
nf

or
ci

ng
 - 

Bo
tto

m

M
at

ch
 M

ar
k 

"A
"

Se
e 

D
w

g 
30

-1
43

-1
9.

1-
17

31'-0"

22'-0" 23'-0"

38'-0"

16'-0" 17'-0"

SE605 ~ Bot (typ)

SE604 ~ Top (typ)SE603 ~ Top (typ) L Roadway
L Bridge
C
C

33
8"

41
4"

9"

@ 4"

443 Sp @ 9" ~ SE500 ~ Bot

5°
L Pier 2C

33
8" 489 Sp @ 8" Sp @ 9' ~ SE517

Sp @ 9" ~ SE500

9"

41
4"

43
4"

11
4"

HALF PLAN

PLAN
BARRIER END DETAIL A

PLAN
SLAB DETAIL C

See "Barrier End
Detail A" and
"Slab Detail C"

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



336'-0" Overall Bridge Length

112'-3" ~ Span 3

27
8"

6"

14 Sp @ 4"

489 Sp @ 8" ~ SE519 & SE520 ~ Both Barriers (Not Shown) 14 Sp

665 Sp @ 6" ~ SE500 ~ Top

BRC-3020(080) 170 17

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Half Slab Layout

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-17

QUANTITIES
SEE DWG 30-143-19.1-22

End
Bridge

Intermediate
Diaphragm
Spacing

36'-6"37'-6"37'-6"36'-6"

111'-6" ~ Span 2
R

ei
nf

or
ci

ng
 - 

To
p

R
ei

nf
or

ci
ng

 - 
Bo

tto
m

M
at

ch
 M

ar
k 

"A
"

Se
e 

D
w

g 
30

-1
43

-1
9.

1-
16

23'-0"

38'-0"

16'-0"17'-0"

SE605 ~ Bot (typ)

SE604 ~ Top (typ)SE603 ~ Top (typ) L Roadway
L Bridge
C
C

33
8"

@ 4"

443 Sp @ 9" ~ SE500 ~ Bot

5°
L Pier 3C

33
8"489 Sp @ 8"

Sp @ 6"' ~ SE516

Sp @ 6" ~ SE500

6"

11
4"

HALF PLAN

PLAN
BARRIER END DETAIL B PLAN

SLAB DETAIL D

See "Barrier End
Detail B"

31'-0"

22'-0"

38'-3"

See "Slab
Detail D"

41
2"

31
8"

27
8"

9"
3 Sp @ 9" ~ SE517

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Pier Diaphragm Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-18

A

A

QUANTITIES
SEE DWG 30-143-19.1-22

2 
Sp

 @
 1

'-1
"

SE
60

6 
&

SE
41

0

SE410
(typ)

ELEVATION

SET600 DETAIL

2-SET600
See Detail
(typ)

2-SE606

6" 6"4 Sp @ 1'-0"
SE509 (typ)

Threaded
Inserts (typ)

3 Threaded Inserts
3-SET600 (typ) 3-SE606

3-SE410
(typ)

SE509
(typ)

PLAN

A-A

45
8" Clr

1'
-2

"

1
2" x 1'-0" x 2'-2"

Pref Exp Joint Filler (typ)
(Assumed to
Compress to 3 8")

SE410
(typ)

SE509

(typ)
2" Clr

6" Fillet
(typ)

Threaded

2'-6"

No. 6 Reinforcing Steel ~ Include
in the Prestessed Beam bid item.

3'-0"

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Intermediate Diaphragm Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-19

QUANTITIES
SEE DWG 30-143-19.1-22

ELEVATION

PLAN

B-B

2-SE607 B

B

SE608

6" 6"4 Sp @ 1'-0"
SE511 (typ)

2-SET600
See Detail
(typ)

Threaded
Inserts (typ)

3 Threaded Inserts
3-SET600 (typ)

3-SE607SE511
(typ)

2 
Sp

 @
 1

'-1
"

SE
60

7
1'

-2
"

9" 3"

SE608

2" Clr
(typ)

SE511

Construciton
Joint

6" Fillet
(typ)

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Endwall Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-20

QUANTITIES
SEE DWG 30-143-19.1-22

SE415
(typ) 2-SE514

SE512   Abut 1
SE521   Abut 4
(typ)

SE513   Abut 1
SE522   Abut 4
(typ)

SE512 & SE513 to Match Abutment Reinforcing

ELEVATION

3-SE514

SE512   Abut 1
SE521   Abut 4

SE513   Abut 1
SE522   Abut 4

(typ)

(typ)

2'-0"

Abutment
Reinforcing

SE415
(typ)

1
2" x 9" x 2'-2"

Pref Exp Joint Filler
(Assumed to
Compress to 3 8")

1'
-2

"
2 

Sp
 @

 1
'-1

"
SE

51
4 

&
SE

41
5

6" Fillet
(Between
Beams Only)

13
4" Clr

31
8" Clr

SE513   Abut 1
SE522   Abut 4

SE512   Abut 1
SE521   Abut 4

Begin or
End Bridge

PLAN

A-A

A

A

~
~

~
~

~
~

~
~

~
~

~
~

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



4"
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STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Slab Section

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-21

34'-6"
32'-0" Clear Roadway

1'-3" 1'-3"16'-0"

4 Sp @ 7'-6" ~ 54" Prestressed I-Beams

Sym about  L Bridge
Except as shown

L Roadway
L Bridge

SLAB SECTION

(SHOWING REINFORCING BETWEEN SUPPORTS) (SHOWING REINFORCING OVER PIERS)

* Provide a 1 12" clearance
to the barrier reinforcing.

SHOWING REINFORCINGSHOWING DIMENSIONS

BARRIER DETAIL

RISER DETAIL

The dimension shown is located at the
supports. The anticipated midspan riser is
1

2". Adjust the riser to maintain the 8" slab
thickness.

SLAB SECTION
(SHOWING DIMENSIONS)

See "Riser
Detail"

Slope 14" / FtSlope 14" / Ft

SE519
SE 500

2 12" Clr

SE500 1" Clr

11
2" x 51

2"
Keyway (typ)

3
4 Bevel

Drip Strip
(typ)

9" 26 Sp. @ 1'-3" ~ SE602 ~ Top
3"

9"

7"13 Sp @ 1'-3" ~ SE603 ~ Top

1'-5"12 Sp @ 1'-3" ~ SE604 ~ Top

3"

8"
3" 5"5" 5 Sp @ 10"

SE501
Bot (typ)

SE520 C

5"

10"

SE605
Bot (typ)

3"

2'-3" 2'-3"

16'-0"

C
C

4"

3" ~ Abut 1, Pier 2, & Pier 3
4" ~ Abut 4L BeamC

8"7"
1'-3"

3'
-0

"

3'
-0

1 4"

2"

1'
-0

"

Silicone Sealant
(826.02 B.1)

SE418
(typ)

3
8" Ø x 3" Galv Carriage Bolt

Leave top of head 18" above
finished concrete.
(See D-900-1)

* SE520

* SE519

QUANTITIES
SEE DWG 30-143-19.1-22

6 Sp @ 10"

SE605
Bot

8"

SE501
Bot

This document was originally
issued and sealed by

Joseph Baneck,
Registration Number

PE- 30230
on 10/13/23 and the original

document is stored at the
Morton County Highway

Department
Mandan, North Dakota



BRC-3020(080) 170 22

STATE PROJECT NO. SHEET
NO.

SECTION
NO.

Superstructure Reinforcing Details

Bridge Replacement
Bridge No. 30-143-19.1

Morton County, ND

ND

30-143-19.1-22

QUANTITIES
457.0 CYCLASS AAE-3 CONCRETE

(SUPERSTRUCTURE)

BILL OF REINFORCING STEEL, GRADE 60 (SUPERSTRUCTURE)

SIZE MARK
NO.

EACH
/SET

NOMINAL
LENGTH

DETAILING DIMENSIONS

a b c d e g h k

5 SE500 1,110 34'-2" 34'-2"

5 SE501 32 350'-8" 60'-0" 3'-0" 50'-8" 5 335'-8"
6 SE602 29 354'-0" 60'-0" 3'-8" 54'-0" 5 335'-8"
6 SE603 56 72'-8" 60'-0" 3'-8" 12'-8" 1 69'-0"
6 SE604 52 45'-0" 45'-0"
6 SE605 52 33'-0" 33'-0"
6 SE606 12 28'-5" 28'-5"
6 SE607 36 29'-2" 29'-2"
6 SE608 48 5'-9" 5'-9"
5 SE509 40 14'-4" 4'-10" 2'-8" 4'-10" 1'-0" 12 0
4 SE410 48 3'-8" 6" 2'-8" 6"
5 SE511 120 10'-9" 4'-2" 5" 4'-2" 1'-0" 12 0
5 SE512 44 7'-7" 4'-7" 3'-0"
5 SE513 70 8'-11" 4'-11" 4'-0"
5 SE514 12 34'-3" 34'-3"
4 SE415 60 2'-8" 6" 1'-8" 6"
5 SE516 2 91'-0" 11" 29'-5" 5
5 SE517 2 60'-2" 2'-2" 27'-11" 3
4 SE418 18 345'-7" 60'-0" 2'-0" 45'-7" 5 335'-7"
5 SE519 1,036 4'-11" 1'-6" 7" 10" 8" 2.3 12
5 SE520 1,036 5'-7" 9" 2'-7" 5" 2.3 12
5 SE521 44 7'-8" 4'-8" 3'-0"
5 SE522 70 9'-0" 5'-0" 4'-0"

b

SE500   SE604   SE605
SE606   SE607   SE608

SE514

b

c

d

SE410   SE415

101,808 LBSREINFORCING STEEL-GRADE 60 (EPOXY)

g

b d

b b
c c c

c = Lap Splice (typ)
e = # of "b" Length Pieces in a Set
Total Length per Set = e x b + d

SE501   SE602   SE603
SE418

h
k

kh

k
h

d

b

c

a

SE509   SE511

c

* b

SE512   SE513   SE521
SE522

* b = Vertical Leg

a

b

e = #
Eq Sp

SE516   SE517

SE519

k

h
a

a

b

g g

e

SE520

k

h

b

b

c

a
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Ground

Exist.

flow

flow

DETAIL B

DETAIL C

X X X X X X

X X X X X X

X XX X X

X X X X X

X X X X X X

STAPLE PATTERN

     DETAIL

EXCAVATION

   TRENCH

6" 6"

center

1' on 

Staple

center

1' on 

Staple

soil

backfill

Compacted

soil

backfill

Compacted

Detail A

See

Detail A

See

Single Net Blanket Double Net Blanket

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

DETAIL A

ANCHOR TRENCH & BLANKET INSTALLATION

PIPE OUTLETS

PIPE INLETS

4"

DETAIL A

DETAIL A

F
L
O

W

F
L
O

W

6"

6
"

6
"

6
"

6"

20"10"

20"

4'

DETAIL A

Ground

Exist.

"u" staples. 

using 8-inch 11 gauge wire 

3.8 staples per square yard 

6"

6"

Erosion Control Blanket

Erosion Control Blanket

4"

OVERLAP

6"

OVERLAP

6" 

CHANNEL OR SLOPE INSTALLATION

BLANKET LAYOUT

INSTALLATION AT PIPE ENDS

4"

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally

 

08/27/19

4683

EROSION AND SILTATION CONTROL

EROSION CONTROL BLANKET INSTALLATION

D-255-2

10-03-13

Kirk J Hoff,

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

dimensions.
as trench depth and overlap
Changed installation details such

06-26-14

07-27-15

08-27-19 New Design Engineer PE Stamp.



Fl
ow

Fl
ow
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Pr
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te
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Pr
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d 
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ea

Sheet flow

to avoid concentrating flows.  Compact to prevent undercutting flows.

Minimize disturbance of ground around trench and smooth surface after excavation 

    wire support.

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

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

3. Install silt fencing parallel to contour lines.

2. Place splices outside low spots.

    prevent sediment from flowing around the ends of the fence.

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

NOTES:

28" min height above ground

Woven Wire 

Post Spacing

4' - 0" max.
Post Spacing

4' - 0" max.

6"

2
4
" 

m
in
 f
o
r 
s
lo

p
e
s
 3
:1
 o
r 
g
re

a
te
r

2
0
" 

m
in
 p

o
s
t 
e

m
b
e
d

m
e
n
t

2
4
" 

M
in

Post

Flow

Filter fabric

Backfill and compact native soil

4' 
m
ax
 p
os
t s

pa
cin

g

Supported silt fence

Embed woven wire 2" min

Embed filter fabric 6" min

See Note 1

See Note 1

SILT FENCE UNSUPPORTEDSILT FENCE SUPPORTED
Existing ground

Fabric entrenchment

Existing ground

restrict flow under the silt fence

Embed with compacted soil to 

6
" 

M
in

Fabric entrenchment

fence (fabric only)

Unsupported silt 

2
4
" 

m
in
 f
o
r 
s
lo

p
e
s
 3
:1
 o
r 
g
re

a
te
r

2
0
" 

m
in
 p

o
s
t 
e

m
b
e
d

m
e
n
t

Post

8
 I
n
 -
 1

2
 I
n
 d

e
p
th

  
 M

a
c
h
in
e
 s
li
c
e

located in top 8 Inches

Plastic zip ties (50 Lb tensile)

Flow Flow

Tire compaction zone

fabric

SILT FENCE

MACHINE SLICED

INSTALLATION DETAIL

TYPICAL ISOMETRIC

for expected flows

Attach fabric appropriately 

08-27-19

06-27-16

06-26-14

New Design Engineer PE Stamp.

Revised details & added new ones.

from splitting standard D-708-2.

Standard drawing resulted 

REVISIONS

DATE CHANGE
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NORTH DAKOTA
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North Dakota Department

document is stored at the
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PE-         , 
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issued and sealed by 

This document was originally

EROSION AND SILTATION CONTROLS - SILT FENCE

10-03-13

D-260-1

Kirk J Hoff,

08/27/19

4683



 

 

 

 
 

 
Flow

6'

2" to 3"

EROSION CONTROL

6
"

Flow

6
"

6"

12"

20"

24"

36"

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
o
tt
o

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
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D-261-1

11-18-10

Kirk J Hoff,



Flanges & Web

Bevel Weld

45°

Pile

Bearing

* See Note

45°
lower pile)

(Tack weld to

Backing Ring

u
p
p
e
r 
s
e
c
ti
o
n

F
la

m
e
 s
c
a
rf

Wall

Pile

R
o
o
t 

O
p
e
n
in

g

"Steel-Encased Pile"

(same as O.D. of Pile)

Diameter of Plate

45°
 4

1

" 
m
in
)

4
3

P
la
te
 (

T
h
ic
k
n
e
s
s
 o
f 

E
n
d

" Spacer Lugs8
13 - 

Ring

Backing

Approx

45°1
" 2
" 

M
in

 4
1

45^

 8
1

"
8

1

"4
1

"
8

145°

Max

"8
1

Max

"8
1

plates

welds on all

" Fillet16
5

"
8

1

W

F

Plate

Square

Square Plates

09/03/19 UPDATED SIGNATURE

NOTES:

ALTERNATE H-PILE SPLICE DETAIL

PILE SPLICE DETAIL

STEEL-ENCASED CONCRETE

ENLARGED VIEW

END PLATE DETAIL

ENLARGED VIEW

C-C

A-A

H-PILE SPLICE DETAIL

of upper section.

flanges and one side of web

Flame scarf inside of both

material of a like quality.

from pile cut-offs or other

Backing Ring may be made

4"

5" 8"

8"

10"

14"12"10"8"PILE

"2
16

"2
15 "2

16

C C

FLANGE

"F"

WEB

"W"

A

A

B-B

B

B

flanges and web of the pile being spliced.

The thickness of the steel square plates shall at a minimum be as thick as the

All welding shall conform to the current AASHTO/AWS D1.5 Bridge Welding Code.

 

sound metal and welded from the second side.

*  Welds made without the use of backing material shall have the root gouged to

 

AWS classification E7OXX Low Hydrogen Electrodes shall be used.

 

and web in lieu of using the reinforcing plates.

Steel H-Pile may be spliced with complete penetration groove welds in both flanges
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PILE SPLICE DETAILS D-622-1

09/14/11

Jon Ketterling



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
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Front View Side View

Anchor unit

Ground line
1"

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

1"

.375"
.375"

17.125"

1"

U-Channel Post

Retainer strap

Anchor unit

4"

38"

42"

Ground line

38"

4"

Retainer Strap Detail

Sign post

S
ig

n
 p

o
s
t

S
ig

n
 p

o
s
t

A
n
c
h
o
r 
u
n
it

Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

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

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

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

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

b) Alternately tighten two connector bolts.

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

b) Rotate strap to vertical position.   

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

d) Rotate strap 90° to left.

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

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

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

Alternate A Steps of Installation:

New Design Engr PE Stamp

Updated to active voice

10-03-19

  9-27-17
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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
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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
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18"
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24"
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Vertical clearance

required)

(when 
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15"

48" 48"

16"
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12"

6' min
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Edge of finished

lane

Edge of driving
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(main sign)
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15"

48" 48"

16"

16"

18"
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6"

12"

4"

(urban areas)

Orange flags

3" 21"
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15" 15"24"
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48"

24" 12"12"
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24"
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48"

9"

3"

3"

24"

24"

54"

15" 15"24"
3"

3"

18"

12"

24"

12"

48"supports

Extend

 

64"

24"12" 12"

6" 6"32"32"32"

108"

48"

16" 16"

96"

32"32"

12" 12"

72"

36"

24"24"

12" 12"

72"

24"24"

24"

12" 12"

48"

24"

"2
11

"2
11

"2
11

"2
1

12"

12"

"2
11

3"
3" 24" "2

1

15"

"2
11

"2
11

12"

24"

"2
110

21"

21"

36"

18"

18"

36"

18"
3"

3"

3"

3"

6"

6"
3"

3"

30"

15"

(48" x 48" diamond warning sign shown)

TYPICAL SECTION

R1-2-60 - YIELD SIGN

30" x 24" SIGN

(with R6-1-54 sign as required)

R1-1-48 - STOP SIGN

(with R6-1-54 sign as required)

48" x 48" SIGN

W14-3-64 - PENNANT SIGN

12"

(with 30" x 24" secondary sign)

48" x 48" DIAMOND SIGN

(with 30" x 30" secondary sign)

48" x 48" DIAMOND SIGN

DIAMOND SIGN

18" x 18"

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

18" 18"

24"
3"

3"

36"

12"

24" x 36" SIGN

ASSEMBLY

ROUTE MARKER

24" x 24"

ASSEMBLY

ROUTE MARKER

36" x 36"

"4
334

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

W13-1P-30

(main sign)
Vertical clearance (main sign)

Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance (main sign)

Vertical clearance

(secondary sign)
Vertical clearance

3"

24"

6"4"

20"

20"

4"

20"

20"

18"

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

48"

24"

(main sign)
Vertical clearance3"

18"

9"
"2

118
"4

1

" plywood sign panel2
1

0.080" aluminum or

panel and supports

bolt (2 per support) joining sign 

" A325 or equivalent 2
1"| x 316

5

"| x 5" bolt16
5with 

Attach to upright 

Horizontal brace

(ft)

Mounting Height

Sign Panel

4' x 4' sign panel

sandbags for

Number of 25 lb

5'

7' 10

(see Table)

Ballast

8

32"

9"

48"

panel and supports

bolt (2 per support) joining sign 

"| x 3" A325 or equivalent 16
5

"4
1

(see Table)

Ballast

" plywood sign panel2
1

0.080" aluminum or

upright and sleeve

equivalent bolt joining 

"| x 3" A325 or 16
5

(optional)

upright and sleeve 

equivalent bolt joining 

"| x 3" A325 or 16
5

72"

"8
123

61'

HIGH-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

required)

(when

R6-1-54

required)

(when

W20-52P-54

LOW-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

" x 10 gauge2
1" x 22

12

Use minimum post size of

Steel perforated tube support

Steel perforated tube

" x 12 gauge2
1" x 344

1" x 24
12

Horizontal brace

Steel perforated tube

" x 12 gauge2
1" x 22

12

Sleeve

Steel perforated tube

" x 12 gauge2
1" x 22

12

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Sleeve

Steel perforated tube

" x 12 gauge4
3" x 14

31

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Upright

(For each side of sign support base)

MINIMUM BALLAST

78" max

12" min

 

32"

Steel perforated tube

" x 12 gauge4
1" x 24

12

Upright

clearance
vertical

minimum
5' or 7'

clearance

vertical

for 7'

150" min

or

for 5'

126" min

the sign.

from face of the curb to near edge of 

minimum horizontal distance of 2' 

Note:  In curb sections, place signs a 

ends of skids.

speed of 55 MPH.  Place sandbags at or near the 

Note:  The number of sandbags are based on a wind 

details to a maximum surface area of 16 square feet.

LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT  

Restrict signs mounted on portable sign supports shown in the 

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

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

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

circumstances, such as equipment breakdown, rain, subgrade 

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

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

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

within the pavement surface.  

clearance stated above when it is necessary to place signs 

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

post for signs with an area exceeding 50 square feet.

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

vertical clearance stated above.

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

absence of a curb.

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

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

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

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

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

County - yellow legend on blue background

US and State - black legend on white background

Interstate Business Loop - white legend on green background

Interstate - white legend on blue background

used with:

a background and legend that match the route marker they are 

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

Route Marker Auxiliary Signs:  Provide route marker auxiliary 4.

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

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

Alternate Messages:  Install and remove alternate message 3.

" bolts.8
3Punch all holes round for 

plywood, or other approved material, except where noted.  

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

behind sign panels when used with u-posts.

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

supports as a minimum.

" perforated tube 2
1" x 22

1Place signs over 50 square feet on 2

of 55 MPH.

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

u-channel, minimum post size for assemblies containing a 

perforated tube, except where noted.  When installing signs on 

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

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

NOTES:

required)

(when

R1-50P-24

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

R1-1-48 - STOP SIGN

required)

(when

R2-1aP-24

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

48" x 48" SIGN

3"

18"

10-4-13

D-704-14

4683

CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS
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MATERIAL

ON

ROADWAY

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)

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

(55 mph to 60 mph)

Urban Expressway and Freeway

(55 mph to 60 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

A

600'

500'

500'

600'

600'

500'

500'

C
o
n
tin

u
e

Panels

Vertical

marker placement same as the beginning or end of windrow.

When windrow is broken for drive, bridge, etc....

Portable

W21-51-48

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

Notes:
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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"

p
ip
e
 
in
 
in
c
h
e
s

In
te
rn

a
l 
D
ia
.o
f 

W
a
te
r 

A
re

a
C
ro
s
s
-S

e
c
ti
o
n
a
l

S
td
. 

W
a
ll

fo
o
t 
o
f 
p
ip
e

W
e
ig

h
t 
p
e
r 
li
n
.

M
in
.

T
o
n
g
u
e
 
E
n
d

J
o
in
t 

K

Dia Sq. ft. Lbs. In. In.

60

66

72

78

84

90

96

102

108

19.63

23.76

28.27

33.18

38.48

44.18

50.27

56.75

63.62 3864

3466

3092

2793

2410

2098

1810

1542

1296

5-6

7-8‚

7-8‚

3ƒ

3•

3•

3„

3…

2‡

2‡

2†

2‚

In.

6•

7

7•

8

8•

9

9•

10

54

48 5

5•

6

12 0.79 92 ƒ

15

18

21

24

27

30

36

42

33

1.23

1.77

2.40

3.14

3.98

4.91

5.94

7.07

9.62 685

524

452

384

322

265

214

168

127

1ƒ

1•

1•

1‚

1‚

1„

1„

1

‡

2ƒ-3ƒ

1†-2…

1ƒ-2ƒ

1‡-2‡

1‡-3„

3‚-4‚

3‚-4‚

3‚-4‚

3ƒ-4ƒ

3†-4ƒ

4„-5‚

1‡

2

685

1070

12.57

15.90

4•-5•

5†-6ƒ

6‚-7‚

2ƒ-4

5†-7ƒ

6ƒ-8•

7‚-8•

2•

2ƒ

3

3‚

3•

3ƒ

4

4•

2

2‚

T

Dia.

J
T

K

T
h
ic
k
n
e
s
s
 
(T
)

M
in
im

u
m
 

W
a
ll

M
in
./

M
a
x
.

G
ro

o
v
e
 
E
n
d

J
o
in
t 
J

TRAVERSABLE END SECTION

4'-0"

3'-1"

2'-1•"

2'-9"

2'-9"

2'-0"

6'-1"

8'-0"

8'-0"

8'-0"

T

Dia.

T

TONGUE & GROOVE JOINT BELL & SPIGOT JOINT

 

CONCRETE PIPE PLUG

 

END VIEW

T

JOINTS FOR REINFORCED CONCRETE PIPECIRCULAR PIPE

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

U

2"

2‚"

2•"

2ƒ"

3"

3‚"

3•"

4"

4•"

5"

5•"

5"

5•"

6"

6•"

6•"

6•"

 

(Round Pipe)

Dia.

FLARED END SECTION

E

END VIEW TOP VIEWSIDE VIEW

E

 

U

 

U

CB

D

 

 

T

T

Dia.
Dia.Dia.

REINFORCED CONCRETE PIPE - FLARED END SECTION

 

Reinforcement to be equivalent to Class III RCP

Reinforcement to be equivalent to Class III RCP

OF CONCRETE PIPE TIES (TIE BOLTS).

SEE STANDARD DRAWING D-714-22 FOR DETAILS

 Class AE-3 Concrete

 Existing Pipe

SIDE VIEW

J

7'-3" 8'-6"

reinforced as per AASHTO M170

Standard Reinforcement for Class III pipe

12" minimum for culverts 66" dia. & larger

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

A

 

T

T

 

U

S
1

Dia.

C

D

B

6"

4"
Tie Bolt

or Groove

Tongue

R

PERSPECTIVE END VIEW

E

120°0'0"

Dia.

See Note 2

 

flat bottom

supplied with

End may be

TOP VIEW

     submitted for the Engineer's review.

     be prepared and sealed by a Professional Engineer and 

     AASHTO M170, shop drawings and design calculations shall

     section sizes which do not have reinforcement specified by 

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

     storm drain or sanitary sewers.

     approved by the engineer whenever pipe are specified for 

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

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

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

     within the forms.

     maintain reinforcement in exact shape and correct positions 

     assembled and securely fastened in cage fashion so as to 

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

1.  All reinforcing steel shall meet AASHTO M170 requirements. 

NOTES:

     in the upper 120° of the full barrel portion.

2.  Reinforcement per Class III RCP with double reinforcement 

     ASTM C76/AASHTO M170.

1.  Manufactured in accordance with applicable portions of

NOTES (Traversable End Section):

Dia.

 

T

T

 

E

D

T

4684

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

REINFORCED CONCRETE PIPE CULVERTS AND END SECTIONS
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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)

10-3-13
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Kirk J Hoff,

8/29/19

8-29-19
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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.

Base

Slip

Without

Size

Anchor

Base

Slip

Telescoping Perforated Tube

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2

2‚

2‚

2‚

2‚

2•

2•

2•

2•

2•

2•

2•

2•

2•

12

12

12

12

12

12

12

12

12

12

10

10

10

10

2‚

2‰

2‚

2‚

12

12

12

12

12

12

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

2‚

2•

10

(B)

12

12

3(C)

and 2" square post

surface mount for 1ƒ"

Breakaway base

0.105 

0.105 

0.105 

0.135 

0.105 

0.135 10 

12 

10 

12 

12 

12 1.702 

2.416 

2.773 

3.432 

3.141 

4.006 0.979

0.804

0.605

0.561

0.372

0.129 0.380

0.590

0.695

0.841

0.803

1.010

0.643

0.590

0.499

0.372

0.1721• x 1• 

2 x 2 

2• x 2•

2• x 2•

2‰ x 2‰

2‚ x 2‚

In.

Size 

Tube

in
.

T
h
ic
k
n
e
s
s

W
a
ll

G
a
u
g
e

S
ta

n
d
a
rd

U
.S
. 

L
b
s
.

P
e
r 

F
o
o
t

W
e
ig

h
t

In
.Ô
 

S
e
c
t.
 A
re

a

C
ro
s
s
 

In
.Õ

M
o
d
u
lu

d

S
e
c
ti
o
n

In
.Ö

In
e
rt
ia

M
o

m
e
n
t 
o
f 

 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;

60"

5
ƒ
"

4
" 

M
A

X

P
a
y
 
L
e
n
g
th

3"

5
"

3
Ž

"

3•"

1•"

1
•
"

4
•
"

•
"

3
†

"

1
•
"

2̂
"

‡
"

3
†

"

2̃
"

8"

8
"

rivets

lock washer or 

with washer and 

…" Dia. bolts 

1"

7"

1"6"6"

9" 9"

2•(D)

2•(D)

2•(D)

Zinc per ASTM B633

flanged shoulder bolt.

…"-16 x 3•" grade 8

Zinc per ASTM B633

flange nut

8 large serrated

•" - 13 Grade

hardened slip washer

thick teflon coated,

1ƒ" Square x ‰" 

1" thick

ƒ" thickness

Zinc per ASTM B633

type A wide

ANSI B18.22.1,

•" U.S.S. flat washer

Ground Line

Anchor unit

p
a
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th
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ƒ"

3"

4
"

3
"

1
5
"

12"
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DIRECTION OF TRAFFIC

6Œ"

5
•

"

6
•

"

60°

tube - 3" x 3" x 7 ga.

ASTM A500 grade B

7 ga.

ASTM A569 sheet -

plate - 1"

ASTM A572 gr. 50

consists of:

BOTTOM SOIL STUB

Zinc per ASTM B633 

redi-torque bolt,

Grade 8 double hex

•" -13 x 2-3/4"

SHOULDER BOLT

Hot Dip Galvanize ASTM A153

Ductile Iron Casting class 65-45-12.

•
"

1
•
" 2̃

"

D
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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.
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Size

Post

Gauge

ness

Thick-

Wall

In.

Size

Sleeve

Gauge

ness
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Wall
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Slip
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2 12
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12
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12

12

12
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12

12

12

12

12

12
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2

No

No

Breakaway Coupler

Base Plate with

Notes:

Posts

of

Number

Telescoping Perforated Tube

1

1

1

1

1

1

15"

18"

25"

12"

P
o
s
t 
S
le
e
v
e

P
a
y
 L

e
n
g
th

60"

Anchor unit

Anchor unit

Ground line

and lock washer

" Dia. bolts with washer8
3

See note 1

4" Max.

" Breakaway coupling2
1

Direction of Travel

2

2

10 10

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

4
12

 2
12

 2
12

 4
12

 2
12

 2
12

 4
12

 4
12

 2
12

 2
12

 2
12

 2
12

 2
12

 4
12

 4
12

 16
32

 4
12 12

2

(B)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

12

12

7

7

7

7

7

7

7

7

7

7

7

7

In.

Slip Base 

Without

Anchor Size

Guage

Thickness

Anchor Wall

4
12

 2
12

3(C)

ƒ"

3"

60"

plate

Base

line

Ground

4" Max

Section C-C

3" Anchor Unit

Shoulder Bolt

Zinc per ASTM B633

flanged shoulder bolt.

" grade 82
1"-16 x 38

3

Zinc per ASTM B633

serrated flange nut.

"-16 grade 88
3

8-places

" Diameter32
17

"16
133

5"

3"

"2
11

"2
11

"2
13

"2
14

4"

3"

15"

Varies

Direction of Traffic12"

C

C

of the support to a point in the ground surface on the other side.

within the length of the chord, on the ground surface on one side

radially to the center line of the highway and connecting any point,

Max protection of the stub post is 4" above a 60" chord aligned

P
a
y
 L

e
n
g
th

A
n
c
h
o
r 

U
n
it
 -
 T

y
p
ic
a
ll
y
 4
'

bolt allowed with proper shim)

" diameter grade 8 8
3(use of standard 

" post. 2
1between 3" anchor unit with 2

Shimming agent to reduce tolerance 

Perforated Square Tube

Perforated Square Tube

" Plate formed to fit tube16
3

" Plate Formed to Fit Tube16
3

meets the test requirements of NCHRP Report 350.

with the special requirements specified by DENT BREAKAWAY IND., INC. which 

system manufactured from material meeting the requirements of ASTM A325 fasteners 

Use the breakaway base system on standard D-754-24 or the breakaway coupling 4.

Provide a minimum 8' distance between the first and fourth post on four post signs.3.

Use anchor unit of the same size and specification as the post.2.

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

4" Vertical clearance of anchor or breakaway base.  The 4" x 60" measurement is 1.

(C) -  3" anchor unit

is placed in boggy, wet, or loose soil areas.

" 12 gauge posts do not need breakaway bases unless support2
1(B) -  2
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Top View
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Top View

Side View

Number
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3 & 4

3 & 4

Post

Size

Wall
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Gauge
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Thick-
ness
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Slip
Base
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Yes
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In. In.

Anchor
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Without
Slip
Base

In.

2‚

2•

10

(B)

Anchor
Wall

Thick-
ness

Gauge

12

12

3(C)

Telescoping Perforated Tube

1• x 1•

2 x 2

2‚ x 2‚

2‰ x 2‰

2• x 2•

2• x 2•

0.105

0.105

0.105

0.135

0.135

0.105

12

12

12

10

10

12

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

0.783
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60"

P
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12"
6"

6"

3"3"
24"

1"

4"

1"

6"

P
a
y
 
le

n
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th

A
n
c
h
o
r 
u
n
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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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12" 12"
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48"

33.94"

28"
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28"

12" 12"
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supports
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support

Sign
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supports
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33.94"

42.42"

1 Post 2 Posts

Assembly No. 20

3 Posts

1 Post 2 Posts

Assembly No. 21
3 Posts

1 Post 2 Posts

Assembly No. 19

1 Post 2 Posts

Assembly No. 18

" 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.

Notes:

" 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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Check Point

L1 Elevation

Check Point

R1 Elevation

Check Point

R2 Elevation

Check Point

L2 Elevation

Check Point

L1 Elevation

(typ)

Abutment

Check Point

R1 Elevation

L3

R3

(typ)

PierL2

R2

in 12" | hole.

Concrete anchor poured

anchor concrete is placed.

Earth well compacted before

Sand Backfill

Earth Backfill

4
1

" | Rod (galv)4
3

Ground Line

standard pipe thread

Galvanized Cap with

~ Weld to rod.

" x 6" Flat Bar2
1" x 14

1

~ Weld to pipe.

with 1" hole in center 

" x 9" Octagonal Plate4
1

Fill with insulation.

pipe thread.

~ Upper end with std

3" I.D. Galv Pipe

plate.

~ Spot welded to pipe & octagonal

" Triangular Plates4
12 - 3" x 3" x 

4
1

1
'-
0
"

7
"

6
'-
9
"

1
" 3
"

5
'-
0
"

finished concrete.

" above8
1~ Top of head is 

" | x 3" Galv Carriage Bolt8
3

smooth & square.

Cut top of rod

(typ)

standard pipe thread

Galvanized Cap with

from bench mark.

thread.  Located 2'-0"

~ Upper end with std pipe

3" I.D. Galv Pipe (6'-6")

Advancing Station

A
d
v
a
n
c
in

g
 S
ta
ti
o
n

R "n"

L "n"

09/03/19 UPDATED SIGNATURE

NOTES:

BENCH MARK DETAILMULTIPLE SPAN

GENERAL LAYOUT FOR

SINGLE SPAN

GENERAL LAYOUT FOR

LOCATION DETAIL

CHECK POINT

After fabrication the complete assembly shall be hot-dip galvanized.

 

GALVANIZING:

 

galvanizing and greasing, necessary to complete this item.

pipe, caps, rods, sand backfill, concrete, rock equipment, tools and incidentals, including

clean-up, and for furnishing, hauling and placing all elevation check points, galvanized

Bench Marks, which price shall be full compensation for all excavation, backfill and

Bridge Bench Marks shall be paid for at the contract price bid for each set of Bridge

 

BASIS OF PAYMENT:

 

been installed complete in place and accepted by the Engineer.

quantity to be paid for shall be the number of sets of bridge bench marks which have

of elevation check points shall be considered as one unit for bidding purposes and the

Each set of Bridge Bench Marks consisting of two bench marks and the required number

 

METHOD OF MEASUREMENT:

 

threads are to be coated with synthetic grease with teflon and cap screwed to a snug fit.

Threads of cap and pipe are not to be galvanized.  At the time of installation these

 

fabrication.

All metal parts are to be hot dip galvanized after punching, shearing, welding and

 

Engineer with adequate information locating each check point and bench mark.

elevation.  This information shall be recorded on SFN 13420 and submitted to the Bridge

bridge.  Bench Mark #1 can be listed as having elevation 1000 or the actual surveyed

point on the structure and the two bench marks immediately after the completion of the

The Project Engineer shall run a set of levels determining the elevation of each check

 

galvanized steel surfaces.

shall extend 4'-0" above ground and be painted with two coats of white paint suitable for

detailed on this sheet and located near the Highway Right of Way lines.  The two pipes

bridges (if more than one at a location).  These bench marks shall be constructed as

from the structure location and at least 300 feet from the nearest point on the bridge or

Two bench marks as detailed hereon shall be set at diagonal opposite positions away

 

structural location.

shall be placed on each barrier over each unit of the substructure for each bridge at a

".  Elevation check points8
1of the bolt head shall project above the finished concrete 

in the concrete barrier at the points indicated on the General Layout sketches.  The top

" | x 3" galvanized carriage bolts (or equal) set8
3Elevation check points shall consist of 
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