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GENERAL NOTES 

105-P01 UTILITY COORDINATION: Coordinate your work schedule with the utility 
companies, the County and the Engineer. The County will be responsible for the cost 
of any utility adjustments, except in cases of negligence by the Contractor.  

 Work around power poles, telephone lines, pipelines and other utilities not designated 
for adjustments. Coordinate your schedule with the utility owners for utilities that will 
require adjustments. 

105-P02 RIGHT OF WAY: Permanent Easements and Temporary Construction Easements 
have been obtained by Hettinger County and are shown in the plans. Utilize 
Temporary Construction Easements for cutting slopes, construction staging and 
stockpiling topsoil. Minimize impacts within the Temporary Construction Easement 
areas as much as possible. 

201-P01 CLEARING & GRUBBING: Include the cost to remove and dispose of all trees, 
stumps and brush within the construction area or wherever designated in the plans in 
the contract lump sum price for "Clearing and Grubbing." No field measurements will 
be taken. This includes the cost of removing and disposing of large trees. Exercise 
care in your construction operations to ensure that trees, shrubs and native grasses 
outside of the construction area are not disturbed. 

202-P01 REMOVE AGGREGATE SURFACING: After the new structure and roadway are 
complete and opened to traffic, remove and salvage the existing aggregate surfacing 
prior to roadway obliteration. Salvage and stockpile the existing aggregate surfacing 
within the roadway right of way at a location approved by the Engineer. Stockpile the 
material with a loader in a single location. The County will retain ownership of the 
material. The estimated depth of existing aggregate surfacing is 4 inches. No 
additional payment will be made for deviations in the depth of material. Include all 
costs associated with this work in the unit price bid for “Remove Aggregate Base & 
Surfacing”. 

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.  

302-P01 PLACEMENT AND COMPACTION: Delete the first sentence of Section 302.04 B in 
its entirety and insert the following: 

 Haul, place, lay, and compact aggregate on a damp surface in two (2) equal depth 
lifts.  

714-P01 APPROACH CULVERTS: Provide approach culverts that are zinc galvanized and 
meet the requirements of Section 830.02 B of the Standard Specifications. 

752-P01 REMOVAL EXISTING FENCING: Remove and stockpile the existing fencing 
materials on the property of the adjacent landowner with the approval of the 
Engineer. 

752-P02 TEMPORARY FENCING: Place temporary fencing prior to removing existing fencing. 
Place temporary fencing around temporary construction easements where existing 
fence is removed until permanent fencing is in place. Field fit temporary fencing in 
areas of deep draws or wooded areas, with the approval of the Engineer. Verify the 
need for temporary fence with the landowner. The cost to install and remove 
temporary fencing is included in the price bid for “Temporary Fence”.
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ENVIRONMENTAL NOTES (EN): The North Dakota Department of Transportation and 
the Federal Highway Administration have made environmental commitments to secure 
approval of this project. The following environmental notes are requirements to comply 
with these commitments:   

EN-1   SPAWNING RESTRICTION:  Do not work within the Cannonball River from April 
15 to June 1. 

EN-4   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-5   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).  

EN-6   TEMPORARY WETLAND IMPACT:  Temporary impact areas within wetlands and 
or other waters are incorporated into the plans for this project.  Remove temporary fill 
placed and sedimentation in wetlands or other waters.  Restore these wetlands to 
preconstruction contours. 
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Funding A TOTALSPEC UNITITEM DESCRIPTIONCODE

103 0100 CONTRACT BOND L SUM 1 0 0 0 1
201 0330 CLEARING & GRUBBING                               L SUM 1 0 0 0 1
202 0105 REMOVAL OF STRUCTURE                              L SUM 1 0 0 0 1
202 0120 REMOVE AGGREGATE BASE & SURFACING                 L SUM 1 0 0 0 1
202 0174 REMOVAL OF PIPE ALL TYPES AND SIZES               LF   49 0 0 0 49
202 0312 REMOVE EXISTING FENCE                             LF   454 0 0 0 454
203 0101 COMMON EXCAVATION-TYPE A                          CY   5080 0 0 0 5080
203 0109 TOPSOIL                                           CY   1096 0 0 0 1096
203 0140 BORROW-EXCAVATION                                 CY   3643 0 0 0 3643
210 0099 CLASS 1 EXCAVATION                                L SUM 1 0 0 0 1
210 0111 CLASS 2 EXCAVATION                                L SUM 1 0 0 0 1
210 0127 CHANNEL EXCAVATION                                L SUM 1 0 0 0 1
210 0201 FOUNDATION PREPARATION                            EA   1 0 0 0 1
216 0100 WATER                                             M GAL 147 0 0 0 147
251 0200 SEEDING CLASS II                                  ACRE 3 0 0 0 3
251 2000 TEMPORARY COVER CROP                              ACRE 3 0 0 0 3
253 0101 STRAW MULCH                                       ACRE 5 0 0 0 5
256 0200 RIPRAP GRADE II                                   CY   2437 0 0 0 2437
261 0112 FIBER ROLLS 12IN                                  LF   1852 0 0 0 1852
261 0113 REMOVE FIBER ROLLS 12IN                           LF   1544 0 0 0 1544
262 0100 FLOTATION SILT CURTAIN                            LF   75 0 0 0 75
262 0101 REMOVE FLOTATION SILT CURTAIN                     LF   75 0 0 0 75
302 0120 AGGREGATE BASE COURSE CL 5                        TON  16.1 0 0 0 16.1
302 0356 AGGREGATE SURFACE COURSE CL 13                    TON  1891 0 0 0 1891
602 0130 CLASS AAE-3 CONCRETE                              CY   161 0 0 0 161
602 1130 CLASS AE-3 CONCRETE                               CY   307 0 0 0 307
602 1250 PENETRATING WATER REPELLENT TREATMENT             SY   534 0 0 0 534
604 9900 PRESTRESSED I-BEAM-36IN                           LF   587 0 0 0 587
612 0115 REINFORCING STEEL-GRADE 60                        LBS  44548 0 0 0 44548
612 0116 REINFORCING STEEL-GRADE 60-EPOXY COATED           LBS  40165 0 0 0 40165
616 0364 STRUCTURAL STEEL M270-GRADE 36                    LBS  4472 0 0 0 4472
622 0014 STEEL H-PILING POINTS 12 X 53                     EA   42 0 0 0 42
622 0040 STEEL PILING HP 12 X 53                           LF   1570 0 0 0 1570
622 1200 STEEL TEST PILING HP 12 X 53                      LF   220 0 0 0 220
624 0128 TRAFFIC RAIL-STEEL                                LF   300 0 0 0 300
702 0100 MOBILIZATION                                      L SUM 1 0 0 0 1
704 1000 TRAFFIC CONTROL SIGNS                             UNIT 216 0 0 0 216
704 1052 TYPE III BARRICADE                                EA   6 0 0 0 6
704 1060 DELINEATOR DRUMS                                  EA   10 0 0 0 10
709 0100 GEOSYNTHETIC MATERIAL TYPE G                      SY   68 0 0 0 68
709 0155 GEOSYNTHETIC MATERIAL TYPE RR                     SY   2877 0 0 0 2877
709 0800 PERFORATED GEOCELL SY 52 0 0 0 52
714 4099 PIPE CONDUIT 18IN-APPROACH                        LF   110 0 0 0 110
754 0592 RESET SIGN PANEL                                  EA   4 0 0 0 4
754 0593 RESET SIGN SUPPORT                                EA   4 0 0 0 4
754 1104 REMOVE SIGN FOUNDATION                            EA   5 0 0 0 5
764 0131 W-BEAM GUARDRAIL                                  LF   194 0 0 0 194
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764 9004 ENERGY ABSORBING TERMINAL                         EA   4 0 0 0 4
930 0200 DEWATERING                                        L SUM 1 0 0 0 1
930 9537 ABUTMENT UNDERDRAIN SYSTEM                        EA   2 0 0 0 2



















































SECTION SHEET
NO. NO.

100 1

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

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

6
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EACH
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NUMBER
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REQUIRED

W21-51-48
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D-764-48 for additional details.

2.    Refer to Standard Drawing D-764-40 and 

See Standard Drawing D-764-38.

1.    Install a FLEAT end terminal at this location.
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100-P01 SCOPE OF WORK: This project consists of building a new 3-span prestressed 
concrete I-beam bridge with an overall bridge length of 150'-0" and a clear roadway 
width of 30'-0". 

 
100-P02 GENERAL: The cost of furnishing and placing preformed expansion joint filler, concrete 

inserts, grout pads and other miscellaneous items shall be included in the bid price for 
“CLASS AE-3 CONCRETE” and “CLASS AAE-3 CONCRETE. 

 
 All exposed concrete corners shall be chamfered ¾” unless noted otherwise. 
 
 The physical properties of the elastomeric bearing pads shall conform to the requirements of 

Section 18.2 of the AASHTO LFRD Bridge Construction Specification and the AASHTO 
Materials Specification M251.The elastomeric bearing pads shall conform to Grade 60 
(durometer).The cost of the pads shall be incidental to the contract unit price per cubic yard 
for “CLASS AAE-3 CONCRETE”.  Certification that pads are 60 durometer and meet the 
requirements of AASHTO LFRD Bridge Construction Specification Section 18.2 and 
AASHTO Materials Specification M251 shall be furnished to the Engineer with the shop 
drawings.  No laminated bearing pads will be allowed. 

 
 Scrapers shall not be driven across the new structure. 
 
202-P01 REMOVAL OF STRUCTURE: The existing structure is a three span concrete bridge with 

steel girders, concrete deck, and metal railing.  The abutments and bents are concrete with 
timber piling under the concrete pile caps. The structure is 23’ wide by 153’ long.  All 
materials removed and salvaged from the structure shall become property of the Contractor 
and disposed of at their expense.  All bridge piling shall be removed to a minimum of 1’ 
below the bottom of the flow line of the river. 

 
Payment for removing, salvaging, and disposing of the existing bridge and piling in 
accordance with the standard specifications shall be included in the lump sum price for the 
bid item “Removal of Structure” and include the cost of removing all components of the 
bridge, loading, hauling and any other incidentals to complete this work. 
 

210-P01 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”.  

 
For informational purposes, the quantity of Class 1 Excavation is estimated at 139 cubic 
yards, and the quantity of Class 2 Excavation is estimated at 607 cubic yards. The quantities 
are based on the plan shown dimensions and will not be measured.  
 

210-P02 CHANNEL EXCAVATION: Any unsuitable or excess channel excavation material shall be                                 
disposed of at a location determined by the contractor and acceptable to the Engineer.  All 
costs associated with excavating, hauling, and leveling the material shall be included in the 
unit bid price for “CHANNEL EXCAVATION”. 

 
210-P03 SELECT BACKFILL: Select back fill shall meet the requirements of Section 816.02, Class 3.  

The backfill shall be placed in layers of not more than 6 inches, moistened or dried as 
required, and thoroughly compacted with mechanical tamping equipment.  Moisture and 
density controls shall be in accordance with Section 203.04G Type A of the Standard 
Specifications.  All costs associated with hauling, leveling, and compacting the material shall 
be included in the unit bid price for “ABUTMENT UNDERDRAIN SYSTEM”. 

210-P04 FOUNDATION PREPARATION: High groundwater elevations may be present on this 
project.  Dewatering may be required in the wet areas to handle water seeping.  Fluctuations 
in the groundwater level may occur due to rainfall, spring thaw, drainage, or other factors.  
Bidders should recognize the possibility of changes in the existing water conditions.  The 
bidder is responsible for examining the site of the proposed work, becoming familiar with the 
site conditions, both soil and water conditions, before submitting a proposal.  The County 
assumes no responsibility for the soil and water conditions encountered during construction.  
The submission of a bidding proposal will be considered conclusive evidence that the bidder 
is satisfied with the conditions to be encountered in performing the work and as to the 
requirements of the proposed contract. 
 
All costs relating to and incorporated with dewatering shall be considered included in the bid 
item “Dewatering” Lump Sum.  
 

256-P01 RIPRAP-GRADE II: Place riprap on the prepared slopes as shown in the plans 
and as determined in the field by the Engineer. 
 
Include all costs to furnish and install the riprap and all incidentals required to complete this 
work and dispose of any waste material generated from excavating to the limits of the riprap 
shown in the plans, unit price bid per cubic yard for "Riprap-Grade II". 
 
Remove and salvage the existing riprap under the old bridge. Salvage and stockpile the 
existing riprap within the roadway right of way at a location approved by the Engineer. 
Stockpile the existing riprap in a single location. The County will retain ownership of the 
existing riprap. Include all costs associated with removing and stockpiling the existing riprap 
in the unit price bid for "Riprap-Grade II". 
 

602-P01 DECK CONCRETE: The girders will have minor differences in anticipated camber.  To build 
the deck to the designated thickness will require slight adjustments in deck elevation and/or 
riser thickness.  These adjustments in the haunch will result in minor concrete quantity 
discrepancies.  The deck concrete will not be measured and payment for furnishing and 
installing the deck concrete shall be included in the unit price per cubic yard for “CLASS 
AAE-3 CONCRETE.”   

 
 Girder lift hooks shall be cut off prior to placement of deck concrete. 

 
The deck concrete shall be placed at a minimum rate of 35 CY per hour. 
 
Deck Tining shall be stopped 18 inches from the sides of the deck, and 6 inches from the end 
of the deck.  
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602-P02 DIAPHRAGMS AND ENDWALLS: The diaphragms and the end walls/top of the abutments 
above the construction joint shall be placed at the same time as the deck.  Placement of 
diaphragms at the bents shall not slow down the rate of concrete placement and finishing.  
The contractor shall place the concrete in the diaphragms ahead of the deck concrete in such 
a manner that advancement of the deck concrete reaches the diaphragm just as placement 
of concrete in the diaphragm is complete.  The tops of the abutment shall have a broomed 
finish. 

 
602-P03 DECK CONCRETE SLAB CURING: The deck shall be cured by the wet-cure method.  The 

surface shall be kept moist between the final finish and the beginning of the wet-cure by 
means of a light fog spray.  The wet cure material shall be placed and the wet-cure started 
not later than 30 minutes after the finish of the completed area unless directed otherwise by 
the Engineer.  The wet-cure method shall consist of covering the deck with a double 
thickness of burlap or a geotextile fabric capable of retaining moisture.  The burlap or fabric 
shall be kept continuously moist for the next seven days.  The burlap or fabric shall be 
moistened at a minimum every four hours.  If strong winds or high temperatures are present, 
the watering rate shall be increased.  Covering the deck with curing compounds will not be 
allowed.  No vehicles or equipment not required in the curing process shall be on the bridge 
deck.  

 
602-P04 PENETRATING WATER REPELLENT TREATMENT: Penetrating water repellant shall be 

applied to the entire concrete deck surface. 
 
612-P01 REINFORCING STEEL: All reinforcing steel shall be grade 60, FY=60 ksi.  Dimensions are 

given out to out and to tangent unless noted otherwise.  Fabrications and tolerances shall 
follow the CRSI manual of Standard Practice.  Minimum clear cover shall be 2 inches unless 
noted otherwise. 

 
622-P01 PILING: Piling shall meet AASHTO M 270, Grade 50.  Pile points are required on all piling. 
 
622-P02 PILING: Piling shall be driven with air, steam or diesel hammers, gravity hammers will not be 

allowed.  Piling shall be driven with a hammer with a rated energy and ram weight not less 
than 38,153 foot-pound-tons, as computed by the formula W(E-14,014) + 0.545E, where W is 
the weight of the ram in tons and E is the rated hammer energy.  In no case shall the ram 
weight be less than 4,000 pounds.  The hammer shall be run at an energy that produces an 
average penetration at bearing between 1/2” and 3 inches. 

 
 The contractor shall submit to the Engineer the certification and information concerning the 

performance of the pile hammer to be used a minimum of (1) week prior to use. 
 
624-P01 RAILING: Railings shall be furnished and installed as shown in the details for Type T631 rail.  

All equipment, labor, and materials, including bolts and hardware, shall be incidental to the 
unit price bid per lineal foot for “Traffic Rail-Steel.”  The pay limits shall be as shown on the 
drawings.  It shall be the contractor’s responsibility to verify that the plate/bolt assemblies are 
installed at the proper location and elevation to assure that the bolts are of proper length and 
projection. 
 

709-P01   GEOSYNTHETIC FABRIC-TYPE RR: The Geosynthetic Fabric-Type RR shall be placed 
under all riprap and up the vertical face between the riprap and earth edge.  The minimum 
lap for all Type RR fabric shall be 2’-0”. 

 

709-P02  PERFORATED GEOCELL: Perforated Geocell will be from the following company or 
equivalent:  

 
  Company: Agtec 
  Phone:  1-818-724-7657 
  Website: http://www.agtec.com 
 
 Perforated Geocell will be 6 inches tall with Geosynthetic Fabric-Type RR underlying the 

Perforated Geocell. Installation will adhere to the manufacturer’s recommendation. 
 
 Perforated Geocell will be filled with Class 5 Aggregate meeting the requirements of Section 

816.02, Class 5. 
 

Perforated Geocell will be paid for at the contract unit price per square yard. Payment will be 
full compensation for furnishing and installing the Perforated Geocell.  
 
The Class 5 Aggregate will be paid for at the contract unit price per ton of material furnished. 
Payment will be full compensation for furnishing, loading, hauling, and placing the Class 5 
Aggregate. 
 

WORK DRAWINGS:  The Contractor shall submit the following work drawings to the Engineer via email 
at danielc@broszengineering.com or paper at  Brosz Engineering Inc., PO Box 357, 
Bowman, ND 58623 for review:  

 
1. Prestressed Concrete I-Beam 
2. Traffic Rail-Steel 
3. Structural Steel 
 

FALSEWORK: The Contractor shall be required to include along with his Falsework Plans details for the 
construction of an adequate “Walk-Way” including railing. 
 

FALL PROTECTION: The Contractor shall install a Fall Protection System conforming to OSHA 
Regulations.  When working on the girders prior to decking installation, a Horizontal Lifeline – 
or other OSHA approved system shall be installed.  The Contractor shall have one Personal 
Fall Arrest System (PFAS) available for use by a Department Inspector.  The PFAS shall be 
compatible with the installed Fall Protection System. 

 
Modifications to any bridge components used to accommodate the Fall Protection System 
shall be shown on the Falsework Plans and/or the appropriate Shop Plans.  Field welding to 
bridge components will not be allowed.  Field placed concrete inserts or drilled-in anchor 
bolts will be allowed if approved by the Engineer. All costs associated with providing the Fall 
Protection System shall be incidental to the other contract items. 

http://www.agtec.com/
mailto:danielc@broszengineering.com
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SCREED ELEVATION

Beam 1 is the west beam.

The Bowman office of Brosz Engineering Inc. must be notified immediately.

 If "H" is less than zero or greater than 3 1/2 inches,

girder will be 2 inches in spans 1 and 3 and 2 inches in span 2.

that the mid-span haunch dimension "H" over the centerline of each

and abutment (see “Abutment Details Sheet”),  it is anticipated 
Based on a "D" of 11 inches at the centerline of each bent
 

supported between bearings when elevations are taken.
but prior to placing any of the false work. Girders shall not be
This elevation must be taken after erection is completed, 
shown with the girders in their positions on the bearings.
measured elevation taken on top of the girders at the points
any concrete has been poured.  Elevation "N" is a field 
Elevation "M" is the design elevation at the top of slab before
the depth  of concrete over the girders at points shown.
The table contains the information necessary to determine

and haunch and but does not include D.L. of beams.
The dead load deflection shown is for D.L. of the slab,
Beam #1 is the west beam.
Elevations are to top of finished roadway.

NOTE:
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PILE NORTHING EASTING

295,150.88

PILE COORDINATES

1

5

295,196.301

8

P
IE

R
 2

A
B

U
T

 1

295,150.30

1,430,807.19295,197.99
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295,298.18 1,430,820.52

PILING LAYOUT

Elevations shown are to top of finished concrete.

BEARING ELEVATIONS

1,430,811.46

1,430,773.46

1,430,779.16

1

5

NOTE:

4.5E

S + 0.2
x

W + 0.2M

W + M
P   =

following formula:

calculate the safe bearing value of piles by the

For double acting or single acting diesel hammers,

observed stroke (ft) and W (lbs). 

For single acting hammers, calculate E by multiplying

      for last ten blows. 

S = Average penetration of pile in inches per blow 

E = Energy per blow, in foot-pounds.

       pile weight, anvil (if any), driving cap, etc.

M = Weight of parts being driven, in pounds.  Includes 

W = Weight of striking parts (ram), in pounds.

P = Safe bearing value, in pounds.

Where:
1

5

1 1

8 8

9 9

16 16

9 295,199.17 1,430,779.20

16 295,200.87 1,430,807.23

P
IE

R
 3

1

8

9

16

295,250.42

295,247.86

295,251.17

295,250.74

1,430,807.95

1,430,779.99

1,430,780.00

1,430,807.99

Test pile is the center pile or near the center in each substructure unit.

HP12 x 53 Pile shall be driven to 130 tons.
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NOTES:

ABUTMENT PLAN

ABUTMENT PLAN

DETAIL AT ABUTMENT

pipe and headwalls in the pay item "Abutment Underdrain System."

geosynthetic material, 6 mil polyethylene, corrugated perforated 

Include the cost to furnish and place the select backfill, aggregate, 

requirements of Section 210.

of Section 816.03, Class 43.  Provide foundation fill that meets the

D4 drainage fabric.  Provide aggregate that meets the requirements

the pipe that meets the requirements of Section 858.01 for D3 or

requirements of Section 830.03 A.4.  Provide fabric wrapping for

Use corrugated perforated fabric wrapped PE pipe that meets the
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A

A

46'-0"

2
'-

0
"

1
'-

0
"

46'-0"

4'-0"3'-0"32'-0"3'-0"4'-0"

"
8

7
8

'-
9

"
8

7
1

'-
9

5
'-

0
"

2
'-

0
"

5
'-

0
"

5
'-

2
"

3
'-

0
" 5
'-

2
"

5
'-

0
"

2'-2"

1'-1"1'-1"

"
2

1
1

2'-0"

"
4

1
5

'-
3

1
'-

6
"
 ±

Back Face

Bearing Pad

" Elastomeric2
1

CL    Abutment

CL    Girder

"DETAIL B"

See

End Bridge

Begin or

Keyway (typ)

" x 10"2
11 

(See Detail and Note)

Waterproof Membrane

CL    Girder No. 1 or 4

CL    Girder No. 2 or 3

CL

CL    Bridge

    Roadway

CL    Girder No. 2 or 3

CL    Girder No. 1 or 4

4'-0"4 Sp @ 9'-6" = 38'-0" ~ HP12 x 53 Piling4'-0"

Keyway (Typ.)

" x 10"2
11 

Keyway (Typ.)

" x 10"2
11 

Steps

Abut Cap

E
m

b
.

Abut 4 Elev = 2466.55

Abut 1 Elev = 2469.13

Construction Joint

8
"

8'-6"8'-6"8'-6"

14'-6"17'-0"14'-6"

PLAN

23 U.S.C. 409

NDDOT Reserves All Objections

A-A

WATERPROOF MEMBRANE DETAIL

contract unit price for "Class AE-3 Concrete."

602.03 B.  Include the cost of the waterproof membrane in the

Use waterproof membrane that meets the requirements of Section

(Typical at Girder Ends Abutments Only)

DETAIL A DETAIL B

ELEVATION

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.

SECTION
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BRJ-0021(023)

 

OVER CANNONBALL RIVER

QUANTITIES

SEE DWG 170-4

 

  

BROSZ 2025

KOUBA BRIDGE



(Typ.)

5C104

(typ)

5C102

5C105

2 - 5D100

7C103

7A100

7A100

7A100

7A100

7A100

5C102

5C101

5C104

7C103
7A100

7A100

7A100

7A100

7A100

5C104

A

A

B

B

2 - 5D100

5C100

5C101 & 5C102

Front Face

4
"
 C

lr

4
 S

p
 @

 1
'-

0
"

5
"

3
"

5SC100

Front Face

4
"
 C

lr

4
 S

p
 @

 1
'-

0
"

5
"

3
"

9" (typ)
4-7A100

4-7C1032-7A100

5C100

3" 1'-0" 1'-6"

5D100

3 Sp @ 1'-0"1'-6"8 Sp @ 1'-0" = 8'-0"1'-6"8 Sp @ 1'-0" = 8'-0"1'-6"8 Sp @ 1'-0" = 8'-0"1'-6"8 Sp @ 1'-0" = 8'-0"1'-6"3 Sp @ 1'-0"

2" Clr (typ.)

2" Clr (typ.)

(typ)

5C101
(typ)

5C100

3" 3"

1'-0"1'-0"

5SC100 5C105

3"1'-0"1'-6"

5D100

1'-0"1'-0"

5SC100

PLAN

ELEVATION

A-A

23 U.S.C. 409

NDDOT Reserves All Objections

(ONE ABUTMENT)

B-B

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.
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(SHOWING REINFORCING)

ABUTMENT DETAILS

 

BRJ-0021(023)

OVER CANNONBALL RIVER

QUANTITIES

CLASS AE-3 CONCRETE

REINFORCING STEEL

17.3 CY

2,432 LBS

BROSZ 2025

KOUBA BRIDGE



"2
1

1'-1

(T
y
p
.)

(T
y
p
.)

Bar Both Legs

" x 1'-10"8
32" x 

Excavation

Limits of Class 2

(Typ.)

" Bevel2
11 

A A

33'-0"

2
"

2
"

10'-0"

2'-6"5'-0"2'-6"

3'-9"2'-6"3'-9"

2
4

'-
0

"
 I

c
e
 N

o
s
e

3'-6"

6"
6"

31'-0"

15'-6"15'-6"

3
'-

6
"

1
'-

9
"

1
'-

9
"

See "DETAIL B"

2
'-

6
"

2'-6"

2
'-

6
"

2'-6"

CL    Bridge
CL    Pier

Bearing Pad

" Elastomeric2
1

2'-2"

1'-1"1'-1"

9
"

"
2

1
4

1
0

"

5
"

CL    Girder

CL    Pier

1'-6"

4
"

8
"

"4
3L8" x 8" x 

3 Sided
4

1

24'-0"

2'-9"3 Spaces @ 8'-6" = 25'-6" ~ 36" Prestressed I Beam2'-9"

1
'-

0
"
 (

T
y
p
.)

1'-6" " x 1'-10" Bars (Both Legs)8
3

11 Spaces @ 2'-0" = 22'-0" ~ 2" x 6"

1'-6"" Open Holes (Both Legs)16
13

11 Spaces @ 2'-0" = 22'-0" ~ 6"

2'-6"7 Spaces @ 4'-0" = 28'-0" ~ HP 12x53 Piling2'-6"

"2
1

2'-128'-9""2
1

2'-1

8
"

Elev. 2441.40
Pier 2 & 3
Top of Footing

Pier 3 Elev. 2468.89
Pier 2 Elev. 2469.79
Top of Wall

Elev. 2437.40
Pier 2 & 3
Bottom of Footing

3
'-

6
"

"
 ~

 P
ie

r 
N

o
. 

3
)

8
7

 ~
 P

ie
r 

N
o

. 
2

 (
2

7
'-

5
 

"
8

5
2

8
'-

4
4

'-
0

"

7'-0" 8'-6" 8'-6" 7'-0"
"
 ~

 P
ie

r 
N

o
. 

3
)

8
7

 ~
 P

ie
r 

N
o

. 
2

 (
3

4
'-

1
1

 
"

8
5

3
5

'-
1

0

Section 854 after fabrication.
Galvanize in accordance with

"2
1

1'-1

(Typ.)

" Bevel2
11 

23 U.S.C. 409

NDDOT Reserves All Objections

PLAN

ELEVATION
END VIEW
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~8A200 ~8A200 ~8A200~8A200 ~8A200

~
8

A
2

0
1

~
8

A
2

0
1

~
8

A
2

0
1

21 Sp @ 1'-6" = 31'-6" ~ 5C2009" 9"3
"

3
"

6" @ 8"
2 Sp

@ 8"
2 Sp

6"

4
"

4
"

1
'-

3
"

1
'-

3
"

1'-1" 4"

6" 6"

V
A

R
IE

S

= 3'-0"
5 Eq Sp

3
"

9 Sp @ 9" = 6'-0" 9 Sp @ 9" = 6'-0"

9" 9"

~5N200 ~5N201 ~5N200

(Typ.)
8A201

(Typ.)
8A201

5C200

(Typ.)
4P200

8B200

(Typ.)
9A205

1
4

 S
p

 @
 8

"
 =

 9
'-

4
"
 ~

 8
A

2
0

1

24 Sp @ 8" = 16'-0" ~ 8A200

~
 5

B
2
0
1

5B201

41 Sp @ 8" = 27'-4" ~ 2-8B200 & 2-8A202

1
2

 S
p

 @
 2

'-
0

"
 =

 2
4

'-
0

"
 ~

 4
P

2
0

0

3
 E

q
 S

p

(Typ.)
4P200

5B201

8A201

8A201

(Typ.)
8A200

(Typ.)
8A200

2'-4"2'-5" 12 Sp @ 2'-0" = 24'-0" ~ 4P200

(Typ.)
2-8A202

(Typ.)
2-5C200

(Typ.)
2-8B200

5C201

6-6A204

2-6A204

6-6C202

3" 3"

@
 1

2
"

2
 S

p

6A204

6A204

6A204

6C202

A

A

6
'-

6
"
 M

in
. 

L
a
p

21 Sp @ 9" = 15'-9"

3
3

 S
p

 @
 1

0
"
 =

 2
7

'-
6

"
 ~

 5
A

2
0

3
 P

ie
r 

N
o

. 
2

 (
3

2
 S

p
 @

 1
0

"
 =

 2
6

'-
8

"
 P

ie
r 

N
o

. 
3

)

"2
1

4 "2
1

4

"2
1

2'-541 Sp @ 8" = 27'-4" ~ 8B200"2
1

3'-2

1'-4"4 Sp @ 8"1'-4"1'-4"4 Sp @ 8"1'-4"4 Sp @ 8"

8A202

"
2

1
@

 6

3
 S

p

"
2

1
6

 S
p

 @
 7

"
2

1
@

 6

3
 S

p

23 U.S.C. 409

NDDOT Reserves All Objections

PLAN

ELEVATION

(SHOWING REINFORCING BOTTOM MAT) (SHOWING REINFORCING TOP MAT)

(ONE PIER)

PLAN FOOTING

A-A
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SHEET
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BRJ-0021(023) 10

OVER CANNONBALL RIVER

BROSZ 2025

KOUBA BRIDGE

QUANTITIES

CLASS AE-3 CONCRETE

REINFORCING STEEL

STRUCTURAL STEEL

136.1 CY

18,935 LBS

1,046 LBS



"2
1

2 16 Sp @ 3" = 4'-0" 8 Sp @ 6" = 4'-0" 7 Sp @ 12" = 7'-0"

47'-9"

"2
1

2 19 Sp @ 3" = 4'-9" 8 Sp @ 6" = 4'-0" 6 Sp @ 12" = 6'-0"

51'-3"

"
4

3
1

'-
2

8
"

"
4

1
1

'-
1

"
4

3
1

'-
2

8
"

"
4

1
1

'-
1

4-A1 (Minimum Lap 4'-0")A5

A3

A4

A5

A3

A4

4-A1 (Minimum Lap 4'-0")

CL(One Location per Girder @    )

(See Steel Diaphragm Details)

Std. Wt. Steel Pipe Insert, Galvanized

" Ø x 6"4
1Cast in Place 1 

CL(One Location per Girder @    )

(See Steel Diaphragm Details)

Std. Wt. Steel Pipe Insert, Galvanized

" Ø x 6"4
1Cast in Place 1 

CL    Beam

Sym. about

CL    Beam

Sym. about

"2
1

1

CL    Abut.

"2
1

4

CL    Pier

"2
1

4

4"

4"

3
"

Insert for 6AT500 Bars

" Ø x 3" Threaded4
3

PL " x 9" x 2'-0"4
3    

PL " x 9" x 2'-0"4
3    

Abutment End Bent EndBent End

4-B8

2-B8

2-B8

4-B8

7" (Typ.)

3" (Typ.)

Bend Rad.

3" (Typ.)

Bend Rad.

6 Sp @ 16" = 8'-0"

"2
1

23'-10

8"

8 Sp @ 16" = 10'-8"

"2
1

25'-7

23 U.S.C. 409

NDDOT Reserves All Objections

BEAM SECTION DATA

C.G. (FROM BOTTOM) = 17.96 IN

(Span 1 & 3, Length of Beam = 47'-9")

(Span 2, Length of Beam = 51'-3")

WT = 594.0 LBS/FT

2

4

3
  = 5,208 IN

B
S

I = 93,528 IN

CROSS SECTIONAL AREA = 570 IN

HALF ELEVATION

HALF ELEVATION

DETAIL "X"

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.
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PRE-TENSIONED 36"

PRESTRESSED I-Beam

BRJ-0021(023)

OVER CANNONBALL RIVER

QUANTITIES

SEE DWG 170-4

  

BROSZ 2025

KOUBA BRIDGE



MARK NO. SIZE TYPELENGTH

A1

A3

A4

A5

12 6

4

4

4 17

18'-6"

6'-10"

5'-0"

2'-8"

Str.

S11

S3B

G
ir

d
e
r

4
7

'-
9

"

G
ir

d
e
r

5
1

'-
3

"

A1

A3

A4

A5

12 6

4

4

4 17

6'-10"

5'-0"

2'-8"

Str.

S11

S3B

REINFORCING SCHEDULE
(For One Girder)

2'-2"

3
"

A5

A4

A4 2'-0"

12"

"
2

1
5

 3

1

4" A3

3
'-

4
"TYPE 17

TYPE S3B TYPE S11

9"

5
"

"
2

1
5

1" (Cl.)

1
"
 C

l.

1
" 

C
l. 3

'-
0

"

"
2

1
7

"
2

1
1

'-
3

"
2

1
1

6
"

2
"

2'-6"

2"

10"

10"6"

3
'-

0
"

2
'-

1
0

"

2
'-

8
"

1"

1"

2
"

4
"

2"11 Spaces @ 2" = 1'-10"2"

the Bottom of the Girder
C.G. of Girder is 17.93" from

C.G. Strands = 9.11"

"
2

1
3

A3

A5

A1

A4

2'-0"

4"8"8"4"

" Ø x 2'-0" Bar8
5

PL " x 9" x 2'-0"4
3    

4
1

4
1

(typ)

Min. Embedment - 48"

1'-0"
Lift Limit

1

1.5

Prestressing Strands (3-Min.)
0.6" Ø 7-Wire

5 4'-0" Str.

5 4'-0" Str.16

16

"2
1

6 "2
1

65" 5"

3"

1
'-

0
"

1
'-

0
"

A1

*B8

*B8

*  Field Bend as Shown (Grade 40)

76

76

76

83

83

83

B8

B8

B8

19'-9"

C.G.
FORCE

FINAL

STRENGTH

DETENSION

STRENGTH

ACCEPTANCE

(TONS)

WEIGHT

LENGTH

BEAM

47'-9"14.2

PRESTRESSING DATA

23 U.S.C. 409

NDDOT Reserves All Objections

9.11"

NOTES:

C.G. = 9.11" from bottom

(18) - 0.6" Low Relaxation StrandsType 36M Girders (End View)

hot dipped galvanized and included in the bid price for the beam.)

(Bearing Plate to be Structural Steel M 270 Grade 36

9.11"

15.2 51'-3"

(Min)

6,000 psi

(Min)

6,000 psi

(Min)

7,000 psi

(Min)

7,000 psi

Detail”.  The design of the lifting devices shall be the design of the fabricator.

installed withing 4’-0”of the end of beams, as shown on the “Typical Lifting 

devices provided will be subject to approval by the Engineer and shall be 

Provide handling hooks or devices as required by the Contractor.  Hooks or 

The tops of the beams shall be rough floated and tined transversely for bond.

construction methods with the approval of the Engineer.

made to accommodate the forms of various contractors and their 

Minor changes to the shape of the beam and to reinforcing steel may be 

All reinforcing steel shall have a clearance of 1”unless otherwise noted.

the beams at locations as shown.

Holes and inserts to accommodate the diaphragm bars shall be provided in 

The beams shall be poured in all steel forms.

conform to AASHTO M203.

curve determined by the three values shown.  All prestressing steel shall 

and its corresponding center of gravity, shall be selected from those on a 

The final prestress force (remaining after all losses have been accounted for) 

forces, elongation and any proposed changes in reinforcing steel.

Shop drawings shall show strand layout, pull down locations, tensioning 

steel stress as determined by the Contractor for his method of stressing.

elastic shortening, shrinking or creeping of concrete, and the relaxation of 

force taken from the contract drawings and the losses in the prestress due to 

drawings shall include design calculations showing the total initial prestress 

Contractor shall submit shop drawings to the Engineer for review.  The shop 

At least 14 days prior to the forming and pouring of any beams, the 

783.0 k

783.0 k

BEARING DETAIL

TYPICAL LIFTING DETAIL

STRAND PATTERN (SPANS 1,2,&3)SECTION DIMENSIONSMILD STEEL DETAILS

STATE
NO.

ND

PROJECT NUMBER SHEET
NO.

SECTION
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OVER CANNONBALL RIVER
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Level (Typ.)

A A BB

Hardened Flat Washer

Turned Element

Direct Tension Indicator

PL

PL

PL

PL" x 1'-8" Bent    8
3

" x 1'-8" Bent    8
3

Diaphragm Support    

" x 1'-8" Bent    8
3

6" 6"

Diaphragm Support     (Typ.)PL

3" Plate Washer

2 Nuts

Steel Pipe Insert, Galvanized (Typ.)

" Ø Std. Wt.4
1Cast-In-Place 1 

2 NutsPL" x 1'-8" Bent    8
3 PL" x 1'-8" Bent    8

3 PL" x 1'-8" Bent    8
3

Diaphragm Support     (Typ.)PL

Diaphragm Support     (Typ.)PL

See DETAIL "X" for bending details

"
4

1
1

'-
1

8
"

"
4

3
1

'-
2

3
'-

0
"

"2
1

1

"
4

3
3

"
2

1
4

"
4

3
3

Steel Pipe Insert, Galvanized (Typ.)

" Ø Std. Wt.4
1Cast-In-Place 1 

Plate Washers (Typ.)

" 16
52 Heavy Hex Nuts & (2) - 3" x 3" x 

" Ø A307 Galvanized Bolt with8
7

Plate Washers (Typ.)

" 16
52 Heavy Hex Nuts & (2) - 3" x 3" x 

" Ø A307 Galvanized Bolt with8
7

"2
1

1

1 Direct Tension Indicator Washer (Typ.)

" Plate Washer and16
5(1) 3" x 3" x 

Bolt with 1 Heavy Hex Nut, 1 Hardened Flat Washer, 

" Ø x 3" A449 or F3125 Grade A325 Galvanized8
7

3
"

"
2

1
1

 
"

2
1

1
 

3"

"2
1

1 "2
1

1 

" Hole16
15

Plate Washer

"16
53" x 3" 

6"

5"2"

7"

"
4

3
4

"
2

1
4

"
4

3
4

1
'-

2
"

3
"

8
"

3
"

1
'-

2
"

" Ø Hole (typ)16
11 

1
'-

0
"

4"

" Radius2
11 

" Radius4
3

" Plate2
1

" Bent Plate8
3

Plate Washer (Typ.)

"16
53" x 3" x 

" Ø Bolt (Typ.)8
7for 

" Slotted Hole16
3" x 2 16

15

"2
1

3 "2
1

2

2"
2"

Girder Face

" Plate2
1

Diaphragm Face

" Plate2
1

4'-3"8'-6"

23 U.S.C. 409

NDDOT Reserves All Objections

NOTES:

Structural Steel M270-Grade 36

Item Unit

LBS

ESTIMATED QUANTITIES

Miscellaneous.

incidental to the contract lump sum price for Structural Steel, 

" Bent Plate Diaphragm.8
3

" Support Plate. A 2
1" x 1'-8" Bent Plate Diaphragms and the 8

3the 

2.  The steel diaphragms between adjacent girders shall be 

galvanized in accordance with ASTM F2329.

ASTM A123 or ASTM 153.  Bolts, nuts, and washers shall be 

conform to ASTM A36 and shall be galvanized in accordance with 

1.  All steel for the diaphragms including plate washers shall 

2,380

SECTIONS AT DIAPHRAGM

INDICATOR DETAIL

DIRECT TENSION

DETAIL "X"

PLATE DIAPHRAGM

END VIEW BENT

DIAPHRAGM SUPPORT PLATE

PLATE WASHER DETAIL

B-BA-A

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.

SECTION
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STEEL DIAPHRAGM DETAILS

13

OVER CANNONBALL RIVER

QUANTITIES

SEE DWG 170-4   

BRJ-0021(023)

BROSZ 2025

KOUBA BRIDGE



"
 C

l.
2

1
3

2'-4"

9"

3
 S

p
 @

 1
0
"
 =

 2
'-

6
"

5A300

5A300

5A301

6AT500

6A302

5XG501
5A303

4C300

6" Fillet

5XG500

5A305

3
 S

p
 @

 1
0
"
 =

 2
'-

6
"

5A303

5A303

5A303

5C301

5B300

3 - 5A303

4 - 5B300

4 - 5B300

5C301

5C301

5A305

5A305

6XG501

3" 3"~ 5XG500 & 5XG501
7 Sp @ 10" = 5'-10"

6AT500
6A302

2 - 5A300

5A304 6XG501 5XG500

4C300 4C300

1" 1"

2 - 6A302

2 - 6AT500

2 - 5A304

5A303
2 - 5A300

2 - 5A301

4C300 5XG500
6XG501

6XG501 6XG501

2 - 5C301

B

B A

A

5B300

CL    Pier

CL    Pier

 PierCL
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PLAN

ELEVATION

A-A

B-B

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.
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CONSTRUCTION NOTES:

MATERIAL NOTES:

CL

CL
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   second hex nut.

   nut one revolution with wrench and secure with the

   Plate should be snug against the post). Then tighten hex

   edges of the W-Beam engage the Backer Plate (Backer

* Tighten the first hex nut by hand until the top and bottom

CL

CL

CL

CL

CL

CL

A A

" by grinding prior to galvanizing. Work drawings are required for this rail.16
1

Round or chamfer exposed edges of rail post and backer plate to approximately

" exist.16
1post base plates if gaps larger than 

Install post perpendicular to adjacent roadway grade. Use epoxy mortar under 

".2
1holes at 3'-1

rail elements of 25'-0", or 12'-6" (Nominal) lengths. Use W-Beams with slotted 

Specifications except as modified in these plans. The Contractor may furnish 

Use W-beam meeting the requirements of Section 862 of the Standard 

for each threaded rod.

requirements. One additional heavy hex nut must be furnished and tack welded

washer placed under each heavy hex nut. Use nuts conforming to A563

threaded rod with one ASTM F436 hardened steel washer and one regular lock

Dia ASTM F3125 Gr 325 or A449 bolts or ASTM A193 Gr B7 or F1554 Gr 105

"8
5Galvanize all steel components. Use anchor bolts for base plates that are 

GENERAL NOTES:

all impact damaged posts with a new post and base plate unit.

Repairs to impact-damaged post and base plate unit are not permitted. Replace 

separations and interchanges.

joints providing more than 5" movement, on retaining walls, or on grade 

behind curbs that project above finished grade, on bridges with expansion 

redirects the errant vehicle. This rail may not be installed on top of or 

This rail is designed to deflect approximately 4' to 4'-6" as it contains and 

MASH TL-3 criterial. This railing can be used for speeds of 50 mph and greater.

This railing has been successfully evauluated by full-scale crash test to meet 
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CL

See Sheet 170.1 for post spacing

CL

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

 

RAIL DETAILS ON BRIDGE SLAB

"4
1

44"

(RAIL SECTION)

Plate

Backer

1'-0"

of Rail

Nominal Face

1
'-

3
"
 B

a
c
k

e
r 

P
la

te

"
2

1

"
8

5

"2
1

1 

Post

"
 B

o
lt

4
3

1
 

P
ro

je
c
ti

o
n

Plate

Base

W-Beam

" ±2
1

1 

7
"

"
2

1
6

"
2

1
1

'-
6

6
"

2
'-

1
"

"
 S

la
b

4
1

8

6"

Plate

Washer

Plate

Washer

Plate

Base

Rail Post

W-Beam

Plate

Backer

"8
5

ASTM-A563 or (FNX14a)

(FBX14a) with one Hex Nut

Head Bolt ASTM-A307 or

" Hex4
1" Ø x 12

1    

or (FNX08a).

two Hex Nuts ASTM-A563

Lock Washer placed under

(FWC08a) and one Regular

with one Regular Washer or

Bolt ASTM-A307 or (FBX08a)

" Hex Head2
1" Ø x 216

5    

Guardrail Washer (FWR01) 

Centered in PL, ASTM-A36. Square

" Ø Hole8
3" with 4

3" x 14
3" x 18

1PL 

(TRAFFIC SIDE RAIL VIEW)

ASTM-A563 or (FNX08a)

Washer placed under two Hex Nuts

(FWC08a) and one Regular Lock

with one Regular Washer or

ASTM-A307 or (FBX08a)

" Hex Head Bolt2
1" Ø x 216

5    

*

Hex Nut ASTM-A563.

under each Heavy

Lock Washer placed

Washer and one Regular

with one Hardened

ASTM-A325 or A449

Head Anchor Bolts

" Ø Heavy Hex8
5for 

" Ø formed holes8
7    

2" (Typ)

" (Typ)4
1

4

" (Typ)4
1

4

" (Typ)2
1

3'-1" (Typ)2
1

3'-1" (Typ)2
1

3'-1

25'-0" or 12'-6"

"
 ±

4
1

1
'-

0

" Slotted Holes (Typ)2
1

" x 24
3

W-BEAM ELEVATION

POST ELEVATION

2
'-

8
"

7
"

"
2

1
6

"
2

1
1

'-
6

"
8

5

"8
5

A572 Grade 50

ASTM-A529 Grade 55 or

" x 8" x 8"8
5Base Plate 

ASTM-A992

S3 x 5.7

Only

Front Flange

" Dia Hole16
9

Only

Front Flange

" Dia Hole8
3

W-BEAM SPLICE ELEVATION

2""4
1

4 "4
1

42"

"2
1

1'-0

W-Beam Splice

Traffic Direction

Nut ASTM-A563 or (FBB01)

or with a Double Recessed Hex

Head Splice Bolts ASTM-A307

" Button
4

1" Ø x 1
8

58 ~ 

BACKER PLATE

(ELEVATION)

BACKER PLATE

(PLAN)

WASHER PLATE DETAIL

SECTION A-A

"4
32

"8
31

"8
31

"8
5

" ±
85

2

(T
yp
)

3
0
°

(T
y
p
)

" Rad
2

1

" Dia Holes
8

5    

1
"

1
"

"
2

1
6

"
2

1
6

1
'-

3
"

"4
32

"8
31

"8
31

"8
5

" Dia Holes
8

5    

"
4

1
1

"
4

1
4

"
4

1
1

"
4

3
6

1"6"1"

8"

4"4"

8"

1"6"1"

"
2

1
2

"
4

1
4

"
4

1
1

"
2

1
2

3
"

"
2

1
2

8
"

ASTM-A36

 x 8 Plate
4

3 x 6
4

1

Holes

" Dia
16

11    

1/4

or A572 Grade 50

ASTM-A529 Gradd 55

 x 8 x 8
8

5Base Plate 

Slotted Holes

" x 1"
4

3    

Traffic Side
ASTM-A992

    S3 x 5.7

Slotted Holes

" x 1"
4

3    

"4
11

2
'-

7
"

2
'-

8
"

be furnished and tack welded for each threaded rod.

Hex Nut ASTM-A563. One additional Heavy Hex Nut must

and one Regular Lock Washer placed under each Heavy

with one Hardened Steel Washer (ASTM F436)

or threaded rod (ASTM A193 Gr B7 or F1554 Gr 105.

Head Anchor Bolts (ASTM F3125 Gr 325 or A449)

" Ø Heavy Hex8
5" Ø formed holes for 8

7    

"2
12

(11 Gauge Acceptable)
 or A1008 CS or SS Grade 33
ASTM-A1011 CS or SS Grade 33

" x 8" x 1'-3"
8

1Backer Plate 

Traffic

INSIDE ELEVATION OF RAIL

2
'-

1
"

(AT BEGIN BRIDGE)

Rail Post

"4
3

1'-6 "8
5

(Typ)

"2
1

3'-1 "2
1

3'-1

ABUTMENT

Bridge Rail PaymentGuard Rail Payment

First Guardrail Post

W-Beam Splice

"2
1

3'-1

"4
3

1'-6

21-114-12.0

170

DRC

19BRJ-0021(023)

TRAFFIC RAIL - STEEL DETAILS

QUANTITIES

SEE DWG 170-4  

 

 

OVER CANNONBALL RIVER

 

KOUBA BRIDGE

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.

SECTION

10/1/2025 lucas S:\2023proj\Bowman\2301175 - Kouba Bridge\Design\Plan Sheets\170BR_019_Traffic Rail Steel.dgn9:17:50 AM



23 U.S.C. 409

NDDOT Reserves All Objections

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.

SECTION

10/1/2025 lucas S:\2023proj\Bowman\2301175 - Kouba Bridge\Design\Plan Sheets\175_Geotech.dgn9:30:50 AM

175

XXXYYXX000

  

  

  

  

 

1

 

BRJ-0021(023)

 

OVER CANNONBALL RIVER

BORING LOGS

GEOTECH

KOUBA BRIDGE

21-114-12.0-1



23 U.S.C. 409

NDDOT Reserves All Objections

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.

SECTION

10/1/2025 lucas S:\2023proj\Bowman\2301175 - Kouba Bridge\Design\Plan Sheets\175_Geotech.dgn9:30:53 AM

175

XXXYYXX000

  

  

  

  

 

2

 

BRJ-0021(023)

 

OVER CANNONBALL RIVER

BORING LOGS

GEOTECH

KOUBA BRIDGE

21-114-12.0-2



23 U.S.C. 409

NDDOT Reserves All Objections

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.

SECTION

10/1/2025 lucas S:\2023proj\Bowman\2301175 - Kouba Bridge\Design\Plan Sheets\175_Geotech.dgn9:30:55 AM

175

XXXYYXX000

  

  

  

  

 

3

 

BRJ-0021(023)

 

OVER CANNONBALL RIVER

BORING LOGS

GEOTECH

KOUBA BRIDGE

21-114-12.0-3



23 U.S.C. 409

NDDOT Reserves All Objections

STATE
NO.

ND

PROJECT NUMBER
SHEET

NO.

SECTION

10/1/2025 lucas S:\2023proj\Bowman\2301175 - Kouba Bridge\Design\Plan Sheets\175_Geotech.dgn9:30:57 AM

175

XXXYYXX000

  

  

  

  

 

4

 

BRJ-0021(023)

 

OVER CANNONBALL RIVER

BORING LOGS

GEOTECH

KOUBA BRIDGE

21-114-12.0-4















































Docusign Envelope ID: ED0D8869-DC49-44F1-8322-8B9A550711F3



Fl
ow

Fl
ow

Pr
ot
ec
te
d 

Ar
ea

Pr
ot
ec
te
d 

Ar
ea

Pr
ot
ec
te
d 

Ar
ea

Sheet flow

to avoid concentrating flows.  Compact to prevent undercutting flows.
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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.
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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
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rows of fiber rolls

Stagger joints between
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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
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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 
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" teflon bolt retainer32
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Anchor Unit and Post Assembly

Top Post Receiver

Bottom Soil Stub

in.

Size

Tube

Properties of Telescoping Perforated Tube

60"

"16
5R=

"16
5R=

and Post Sleeve Assembly

Slip Base Anchor Unit

Multi-Directional

Plate - ASTM A572 grade 50

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

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

" ASTM A36 structural angle8
3"x2

1"x22
1Angle Receiver - 2

Plate - ASTM A572 grade 50

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

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

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

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

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

1.  Torque slip base bolts as specified by manufacturer.

Notes:

post installation)

anchor plate (one

Minimum 10 guage

post installation)

anchor plate (two 

Minimum 10 guage

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

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

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

Anchor unit

Ground line
1"
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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
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Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

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

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

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

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

b) Alternately tighten two connector bolts.

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

b) Rotate strap to vertical position.   

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

d) Rotate strap 90° to left.

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

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

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

Alternate A Steps of Installation:
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Background: orange

Legend: black (non-refl)

48"

48"

15"15"

"16
114"16

114

"8
73

3"

6"C

6"C

6"C

3"

3"

48"

W22-8-48

Background: orange

Legend: black (non-refl)

1"

48"

7"C

7"C

"4
11

"4
3

"4
11

Background: orange

Legend: black (non-refl)

48"

"4
116"4

116

"4
121"4

121

7"C

7"C

4"

"4
3

"4
11

48"

"2
14

W20-51-48

Background: orange

Legend: black (non-refl)

54"

"16
322"16

322

12"

3"

6"C

3"

W20-52P-54

"8
3"16

7

WORD LETTER SPACING

AHEAD Standard

Standard

Standard

Standard

Standard

200 FT

350 FT

500 FT

1000 FT

1500 FT

 MILE2
1

1 MILE

6"D

6"D

48"

Background: orange

Legend: black (non-refl)

3"

"16
151617"

"8
313"16

513

"4
3

"4
11

48"

6"

6"

 * DISTANCE MESSAGES

6"D

"8
73

W21-50-48

W21-51-48

"4
3

5"22" "2
1

"8
7183"

"16
33 3"

"2
11R

Reduce 40%

Reduce 40%

Reduce 50%

*

"16
119 "16

1111

Background: orange

Legend: black (non-refl)

48"

48"

"16
919"16

919

"4
114"4

114

7"C

7"C

5"

"4
11

W21-52-48

"4
3

"4
11

"4
3

7"C

4"

7"C

4"

7"C
"2

13

"16
1312"16

1312

15"15"

48"

48"

Background: orange

Legend: black (non-refl)

3"R 3"R 3"R

3"R

3"R 3"R

"4
112"4

112

W21-53-48

12"

18"

"16
54

"8
75

"4
18

"16
111

"16
12

W16-7aP-18

Background: orange

Legend: black (non-refl)

"8
3

"16
7

"2
11R

3"

"16
73

"16
73

"2
11

"8
75

"2
1

"8
5R

30°

W16-7aP-18
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TUBULAR MARKERVERTICAL PANEL

28" min

8" to 12"

4"

4"

TRAFFIC CONE

2" min

4" to 6"

36" min

18" min

DELINEATOR DRUM

6"

3" to 4"

28" min

2"

4"

4" to 6"

More than 36"

2" to 6"

3"

3"
2"

45°

White retroreflective

Orange retroreflective

Orange retroreflective

Orange

White retroreflective

Orange

band (night use)

White retroreflective

band (night use)

Orange retroreflective

band (night use)

White retroreflective band (night use)

White retroreflective

band (night use)

Orange retroreflective

3"

3"
2"

PLAN

ELEVATION

DETAIL A

FLEXIBLE DELINEATOR

"4
35'-2

"2
14'-1 5'-0"

12"

5'-0"

8"

"2
14'-7

2" to 6"

(Aluminum Barricade Rails)

BARRICADE ASSEMBLY DETAIL

1'-8"

1'-8"

"4
31'-1 "4

34'-7

5'-0"

1'-8"

1'-8"

1'-4" 1'-6"

SIDE VIEW

SIDE VIEW

(Wood or Plastic Rails)

BARRICADE ASSEMBLY DETAIL

5'-0"

Orange

` Roadway

band

White retroreflective 

base

Surface mountable 

45 lb sand bag

DETAIL)

(see BARRICADE BLADE 

Aluminum barricade rail 

hollow-profile plastic rails

1" x 8" wood slats or 

Barricade rails

"4
1

Galv steel perforated tube

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

31

Sleeve

rail and upright (typ)

joining sign panel, 

"| x 4" bolts 8
32 - 

sleeve and upright (typ)

"| x 3" bolt joining 8
31 - 

Galv steel perforated tube

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

1" x 12
11

Upright

Galv steel perforated tube

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

31

Skid

"4
110

"4
116

ELEVATION VIEW

ELEVATION VIEW

"4
14'-10

Flexible delineator

See DETAIL A

" OD (min)4
12

rails)

(9" for 6'-0"

rails)

(9" for 6'-0"

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

Orange

STACKABLEBACK TO BACK

36" min

12" max

24" min 36" min

Orange retroreflective

White retroreflective

6"

6"

45°

Orange
NOTES)

(see INSTALLATION 

Galvanized steel anchor 

4'-0"

2'-6"

5'-0"

2'-6"

8" min

Symmetrical

0.812"

0.24"

9"

0.094"

0.625"R

0.12"R

0.25"R

BARRICADE BLADE DETAIL

6'-0" (A)

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

(when applicable)

sign panel

0.100" Aluminum

(when applicable)

sign panel

0.080" Aluminum

"8
12'-5

"8
12'-5

(see Table)

Ballast

barricade rail past the uprights.

extend no more than 1'-0" of the 

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

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

fastening device

sleeves - use no bolt or 

Uprights slide inside 

top of drum.

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

drum ribs or indentations.  Use closed top drums that will 

orange and white stripes.  Avoid placement of stripes on 

3" nonretroreflectorized spaces between the horizontal 

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

Use a minimum of two orange and two white stripes with 

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

Provide horizontal, circumferential, alternating orange and 

white stripes with the top stripe being orange.

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

Provide retroreflectorization of tubular markers more than 

bolts

uprights with 2" corner 

Attach barricade rails to 

stripe width of 6 inches.

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

Where the height of the retroreflective vehicular traffic.  

minimum of 270 square inches of retroreflective area facing 

Place retroreflective sheeting on both sides of panel with a 

sloping downward in direction vehicular traffic is to pass.  

Provide alternating orange and white retroreflective stripes, 

30 lbs)

(min weight 

rubber base

Molded 

28" min

hole
Installation

36"

ATTACHMENT

SIGN

W16-7aP-18

W6-4-12 or 

delineator

Flexible 

6" 6"

6' to 10'

8"

3'-0" to 3'-6"

45°

2' min

3'-0" to 3'-6"

45°

8"

8"

6" 6"
45°

5' min

20"

20"

Varies

White retroreflectorized

Orange retroreflectorized

White retroreflectorized

Orange retroreflectorized

Orange retroreflectorized

White retroreflectorized

6' or 8'

Pavement or ground Pavement or ground Pavement or ground

6" 6"

TYPE I BARRICADE TYPE II BARRICADE TYPE III BARRICADE

4" 4"

2"

6"

1"

1"

8"

3"

"8
3R

"2
1R

2"

SECTION VIEW

" min16
11

One Direction Bi-Directional

2" min

MOUNTING DETAIL

DELINEATORS

ELEVATION

4'

REFLECTOR DETAIL

Roadway surface

24"

2' to 8'

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

With Sign

Without Sign 4 - 25 lb sandbags

6 - 25 lb sandbags

(For each side of barricade support)

MINIMUM BALLAST

near the ends of the skids.

of 55 MPH.  Sandbags assumed to be placed at or 

Note:  Number of sandbags based on a wind speed 

"| x 5" bolt8
3rail with 

Attach to upright and 

Horizontal brace

Galv steel perforated tube

" X 12 gauge4
3" x 14

31

Sleeve

Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Upright

Galv steel perforated tube

" x 12 gauge4
3" x 14

31

Skid
Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Horizontal brace

" | x 3" anchor8
3

barricade rail

square washer on back side of 

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

Attach sign panel to top barricade rail 

orange and white stripes.

maximum 3" nonretroreflectorized space between the 

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

stripes.  Use a minimum of two orange and two white 

height by alternating orange and white retroreflective 

Provide retroreflectorization of cones more than 36" in 

BARRICADE RAIL DETAILS

"| (typ)4
1

"| (typ)4
1

" Fastener16
3

assembly.

barricade 

use with this 

acceptable for 

type of rail 

This is the only NOTE:

Remove butyl as close as possible to pavement surface.

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

to bond to pavement surface.

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

specifications.

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

INSTALLATION NOTES:

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

area facing vehicular traffic.  When the barricade length is less 

with a minimum of 270 square inches of visible retroreflective 

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

retroreflective stripes, sloping downward in the direction traffic is 

For barricade markings use alternating orange and white NOTE:

10-3-13

D-704-13

4683

BARRICADE AND CHANNELIZING DEVICE DETAILS
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12" 12"

60"

36"

24"

3"

18"

(main sign)
Vertical clearance

24"

(secondary sign)
Vertical clearance

required)

(when 

G20-1b-60

15"

48" 48"

16"

16"

12"

6' min

shoulder

Edge of finished

lane

Edge of driving

6' to 16'

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

15"

48" 48"

16"

16"

18"

18"

6"

12"

4"

(urban areas)

Orange flags

3" 21"

60"

60"

24"

12"

12"

12"

15" 15"24"
3"

3"

18"

54"

48"

12"

24"

12"

12" 12"24"

9"

12" 24" 12"

48"

12"

24"

18"

3"

3"

10"

20"

20"

10"

60"
15"

30"
3"

3"

24"

16"

16"

48"

15"

48"

12"

W16-2P-30

24"

30"

3"3"

3"

24"

3"

21"

18"

 

supports

Extend

48"

15"

15"

18"

30"3"

12"

24"15"

54"

15"

6"
24"

24"

30"

3"3"

30"

3"

21"

24"

3"

48"

24" 12"12"

12"

24"

12"

48"

9"

3"

3"

24"

24"

54"

15" 15"24"
3"

3"

18"

12"

24"

12"

48"supports

Extend

 

64"

24"12" 12"

6" 6"32"32"32"

108"

48"

16" 16"

96"

32"32"

12" 12"

72"

36"

24"24"

12" 12"

72"

24"24"

24"

12" 12"

48"

24"

"2
11

"2
11

"2
11

"2
1

12"

12"

"2
11

3"
3" 24" "2

1

15"

"2
11

"2
11

12"

24"

"2
110

21"

21"

36"

18"

18"

36"

18"
3"

3"

3"

3"

6"

6"
3"

3"

30"

15"

(48" x 48" diamond warning sign shown)

TYPICAL SECTION

R1-2-60 - YIELD SIGN

30" x 24" SIGN

(with R6-1-54 sign as required)

R1-1-48 - STOP SIGN

(with R6-1-54 sign as required)

48" x 48" SIGN

W14-3-64 - PENNANT SIGN

12"

(with 30" x 24" secondary sign)

48" x 48" DIAMOND SIGN

(with 30" x 30" secondary sign)

48" x 48" DIAMOND SIGN

DIAMOND SIGN

18" x 18"

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

18" 18"

24"
3"

3"

36"

12"

24" x 36" SIGN

ASSEMBLY

ROUTE MARKER

24" x 24"

ASSEMBLY

ROUTE MARKER

36" x 36"

"4
334

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

W13-1P-30

(main sign)
Vertical clearance (main sign)

Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance (main sign)

Vertical clearance

(secondary sign)
Vertical clearance

3"

24"

6"4"

20"

20"

4"

20"

20"

18"

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

48"

24"

(main sign)
Vertical clearance3"

18"

9"
"2

118
"4

1

" plywood sign panel2
1

0.080" aluminum or

panel and supports

bolt (2 per support) joining sign 

" A325 or equivalent 2
1"| x 316

5

"| x 5" bolt16
5with 

Attach to upright 

Horizontal brace

(ft)

Mounting Height

Sign Panel

4' x 4' sign panel

sandbags for

Number of 25 lb

5'

7' 10

(see Table)

Ballast

8

32"

9"

48"

panel and supports

bolt (2 per support) joining sign 

"| x 3" A325 or equivalent 16
5

"4
1

(see Table)

Ballast

" plywood sign panel2
1

0.080" aluminum or

upright and sleeve

equivalent bolt joining 

"| x 3" A325 or 16
5

(optional)

upright and sleeve 

equivalent bolt joining 

"| x 3" A325 or 16
5

72"

"8
123

61'

HIGH-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

required)

(when

R6-1-54

required)

(when

W20-52P-54

LOW-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

" x 10 gauge2
1" x 22

12

Use minimum post size of

Steel perforated tube support

Steel perforated tube

" x 12 gauge2
1" x 344

1" x 24
12

Horizontal brace

Steel perforated tube

" x 12 gauge2
1" x 22

12

Sleeve

Steel perforated tube

" x 12 gauge2
1" x 22

12

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Sleeve

Steel perforated tube

" x 12 gauge4
3" x 14

31

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Upright

(For each side of sign support base)

MINIMUM BALLAST

78" max

12" min

 

32"

Steel perforated tube

" x 12 gauge4
1" x 24

12

Upright

clearance
vertical

minimum
5' or 7'

clearance

vertical

for 7'

150" min

or

for 5'

126" min

the sign.

from face of the curb to near edge of 

minimum horizontal distance of 2' 

Note:  In curb sections, place signs a 

ends of skids.

speed of 55 MPH.  Place sandbags at or near the 

Note:  The number of sandbags are based on a wind 

details to a maximum surface area of 16 square feet.

LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT  

Restrict signs mounted on portable sign supports shown in the 

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

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

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

circumstances, such as equipment breakdown, rain, subgrade 

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

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

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

within the pavement surface.  

clearance stated above when it is necessary to place signs 

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

post for signs with an area exceeding 50 square feet.

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

vertical clearance stated above.

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

absence of a curb.

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

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

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

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

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

County - yellow legend on blue background

US and State - black legend on white background

Interstate Business Loop - white legend on green background

Interstate - white legend on blue background

used with:

a background and legend that match the route marker they are 

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

Route Marker Auxiliary Signs:  Provide route marker auxiliary 4.

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

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

Alternate Messages:  Install and remove alternate message 3.

" bolts.8
3Punch all holes round for 

plywood, or other approved material, except where noted.  

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

behind sign panels when used with u-posts.

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

supports as a minimum.

" perforated tube 2
1" x 22

1Place signs over 50 square feet on 2

of 55 MPH.

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

u-channel, minimum post size for assemblies containing a 

perforated tube, except where noted.  When installing signs on 

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

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

NOTES:

required)

(when

R1-50P-24

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

R1-1-48 - STOP SIGN

required)

(when

R2-1aP-24

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

48" x 48" SIGN

3"

18"

10-4-13
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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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Sign overhang

width
Finished shoulder

spacing
Sign support

S
ig

n
 s

u
p
p
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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
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Distance support
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Shared use path width

5' max.
4' min.

5' max.
4' min.

Stop sign

12'

Y

2' min.
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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
 

 

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

PERFORATED TUBE ASSEMBLY DETAILS

Wide Throat Intersection

Stop Sign Location

Shared Use Path

Typical Section (with curb)

Typical Section (without curb)

10-3-13

4683

Kirk J Hoff,

8/29/19

8-29-19

8-30-18

7-8-14

New Design Engineer PE Stamp.

Updated notes to active voice.

Revised note 2,  added note 4.



12"

5ƒ"

4
8
"

1
8
"

4"

•"•"

2"

POST RECEIVER

2•" SQUARE

WEDGE

POST LOCKING

POST RECEIVER

INDEXABLE
RUBBER BUSHING

ANCHOR BASE

SURFACE MOUNT 

WEDGE

POST LOCKING

HDW SET

†"-11 SHEAR BOLT

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

Posts

of

Number

In.

Size

Post

In.

Size

Sleeve

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

In.

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"
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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;
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lock washer or 
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…" 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
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6Œ"
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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.
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 SLIP BASE DETAIL
3" ANCHOR UNIT

0.783

Zinc per ASTM B633

serrated flange nut.

…"-16 grade 8

6‚" Diameter

4" Diameter

8‚" Diameter

3" Diameter

1Š" Diameter

6" Diameter

8-places

˜" Diameter

 2•" POST

SLIP BASE FOR

Properties of Telescoping Perforated Tubes

SURFACE MOUNT ANCHOR BASE

 

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

unit and 2•" post.

Shimming agent to reduce tolerance between 3" anchor 

(2 post installation)

galvanized same as post

10 gauge material and 

a minimum of 

Use anchor plate 

sleeve required.

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

(C) - 3" anchor unit

classified as boggy, wet, or loose soil areas.

determine if the soils are weak.  Weak soils are 

placing the support in weak soils.  The Engineer will 

without breakaway bases.  Provide breakaway base when 

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

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

or external sleeve.

when using an internal 

from bottom of post 

a minimum of 12" up 

Place …" Dia. x 3" bolt 

fastener for surface mount breakaway base.

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

Install in accordance with manufacturers recommendation.5.

and fourth post on four post signs.

Provide a minimum 8' distance between the first 4.

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

assembly are +/- 0.005" unless ortherwise noted.

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

tensile strength. Hot dip galvanize anchor per ASTM 

anchor material with 43.9 KSI yield strength and 59.3 KSI 

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

quality ASTM Provide 7 guage HRPO commmercial 2.

location and also back and ahead of post.

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

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

NOTE:

achieve higher load ability is allowed.

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

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

MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:

Gauge

ness

Thick-

Wall

Anchor

New Design Engineer PE Stamp.

corrected max height of base.
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See note 1

4" Max.
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plate
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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
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"16
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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
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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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Galv. steel strap

‰" x 1"

Post

Ground line

See note 5

4" Max.

attachment bracket

Post

Sign

See note 3

30° to 45°

Sign

washer

Nylon Sign 

Sign 

Post

Nylon washer
Sign 

Sign support

Post

Sign

Nylon washer

2•(D)

2•(D)

2•(D)

1"

7"

1"6"6"

9" 9"

In. 

Size

Tube

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

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

Properties of Telescoping Perforated Tubes

Stringers same size as post

rivets

lock washer or 

with washer and 

…" dia bolts 

(1 post installation)

same as post

material galvanized 

minimum 10 gauge 

Anchor plate is a

& lock washer

with washer

…" bolt

rivets

lock washer or 

with washer and 

…" dia bolts 

(2 post installation)

same as post

material galvanized 

minimum 10 gauge 

Anchor plate is a

sleeve required.

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

(C) - 3" anchor unit

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

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

manufacturer.  Provide breakaway base when placing the

without breakaway bases, provide a shim as specified by the

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

ONE STRINGER OR BACK TO BACK MOUNTING

SINGLE POST ASSEMBLY

STREET NAME SIGNS AND ONE WAY SIGNS

BACK TO BACK MOUNTING

(WITH STRINGER IN FRONT OF POST)

STRINGER MOUNTING

STRAP DETAIL

stringer and post holes.

angle so excess metal fits 

Punch round and partial through

ANCHOR UNIT AND POST ASSEMBLY

18 NC threaded both ends.

washer & lock washer

" dia bolt with16
5

see note 1

Horizontal stringer

see note 1

Horizontal stringer

Nylon washer

& lock washer

" bolt with washer8
3

Sign  support

" x 1" Galv. steel strap16
3

washer & lock washer

" dia bolt with nylon washer,8
3

18 NC threaded

& lock washer

" dia bolt with washer8
3

Nylon  washer 18 NC threaded

& lock washer

" dia bolt with washer16
5

12 gauge or 3 C anchor reinforcing 

Perforated anchor sleeve - 

" 2
1" x 22

1", 24
1" x 24

12

washer

washer & lock 

" dia bolts with 8
3

` post and sign

and also back and ahead of post.       

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

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

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

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

Punching the sign backing and placing the bolt through4.

all nylon washers. 

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

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

another sign that requires placement at a 90 degree angle with 

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

to the correct angle for No Parking signs requiring the above 

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

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

thick metal washers on sign face.

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

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

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

Note:

varies with post size)

& lock washer (bolt length 

" dia bolt with washer8
3
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Stringer Stringer

Stringer

Stringer 8-30-19

8-30-18

Assembly No. 1
Assembly No. 2

Assembly No. 3

Assembly No. 4

Assembly No. 5

1 Post

1 Post

1 Post

1 Post

1 Post

2 Posts

2 Posts

2 Posts

2 Posts

2 Posts

3 Posts

3 Posts

3 Posts

" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.

Notes:

New Design Engineer PE Stamp.

Updated notes to active voice.

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

D-754-26

 

4683

SIGN PUNCHING, STRINGER AND SUPPORT LOCATION

DETAILS REGULATORY, WARNING AND GUIDE SIGNS

Kirk J Hoff,

12-1-10

8/30/19



30"

60"

60"

3"

35"

5" 6"

8"

12"

12" 12"

46"

9" 9"

18" 24" 18"

28"

8"

46"

12" 18" 18" 12"

46"

Sign supports

Stringer

Stringer

Stringer

Stringer

support

Sign

supports

Signn

r

support

Sign

support

Sign

support

Sign

support

Sign

supports

Sign

S
tr
in

g
e
rss

S
tr
in

g
e
rss

S
tr
in

g
e
rss

Sign supports

support

Sign

supports

Signn

S
tr
in

g
e
rs

S
tr
in

g
e
rss s

Sign supports

12"

"2
11

18"
"2

11

18"

"2
11

24"

"2
11

24"

3"

30"

3"

12"

3"

30"

3"

12"

30"

3"

36"

3"

15"

22"

18"

28"

3" 12" 12" 3"

6" 6"

6" 6"

6"

36"

48"24"

12"

15"15"

34"

18"

34"

24" 12" 12"

34"

9"

9"

6" 6" 6" 6"

s
u
p
p
o
rt
s

S
ig

n

S
tr
in

g
e
rs

S
tr
in

g
e
rss

8-30-19

8-30-18

1 Post 2 Posts 3 Posts

Assembly No. 6

1 Post

1 Post

1 Post

2 Posts

2 Posts

2 Posts

3 Posts

3 Posts

1 Post

Assembly No. 7

Assembly No. 8
Assembly No. 9

Assembly No. 10

Assembly No. 11

1 Post

" 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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New Design Engineer PE Stamp.

Updated notes to active voice.
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" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

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

Notes:

8-30-19

8-30-18

New Design Engineer PE Stamp.

Updated notes to active voice.

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

D-754-29

 

4683

SIGN PUNCHING, STRINGER AND SUPPORT LOCATION

DETAILS REGULATORY, WARNING AND GUIDE SIGNS

Kirk J Hoff,

12-1-10

8/30/19










	175GT.pdf
	175_Geotech
	175_Geotech
	175_Geotech
	175_Geotech

	170BR.pdf
	170BR_001_BRLO
	170BR_004_SCREED
	170BR_005_PILELO
	170BR_006_UNDERDRAIN
	170BR_007_ABUTDIM
	170BR_008_ABUTREIN
	170BR_009_PIERDIM
	170BR_010_PIERREIN
	170BR_011_36Girder1
	170BR_012_36Girder2
	170BR_013_STEELDIAPHRAGM
	170BR_016_SLABLO1
	170BR_017_SLABSEC
	170BR_018_REBAR
	170BR_019_Traffic Rail Steel

	130GR_001-002.pdf
	130.2-002




