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105-110 PAVEMENT SWEEPING: Sweep paved areas that were used by construction traffic 
before opening these areas to public traffic. 

Sweep all newly constructed pavement no more than 24 hours before a scheduled 
final inspection. 

Use a vacuum or pick-up type sweeper to perform this work. 

105-P01 UTILITIES:  No utility relocations or adjustments are planned. Protect all utilities in 
place at their existing location. 

107-114   RAILROAD PROTECTIVE LIABILITY INSURANCE: This project crosses the Red 
River Valley and Western Railroad Company at MP 2.37. The type of work that will 
be performed within the railroad right of way is bridge rehabilitation. Direct inquiries 
regarding railroad protective liability insurance to: 

Kristin Nicholson 
VP of Finance & Administration 
Red River Valley and Western Railroad 
P.O. Box 608 
Wahpeton, ND 58074 
701-642-8257 off. 
kristin.nicholson@rrvw.net 

Obtain information regarding crossing number 103725N from the Federal Railroad 
Administration website: http://safetydata.fra.dot.gov/Officeofsafety/ 

107-115 RAILROAD PROTECTIVE LIABILITY INSURANCE: This project crosses the BNSF 
Railway Company at RR Milepost 0039.50. The type of work that will be performed 
within the railroad right of way is bridge replacement. Direct inquiries regarding 
protective liability insurance to: 

Rosa Martinez 
Marsh USA Inc. 
4400 Comerica Bank Tower 
1717 Main Street 
Dallas, TX 75201-7357, USA 
214-303-8519 
Rosa.M.Martinez@marsh.com 

Obtain information regarding crossing number 966535T from the Federal Railroad 
Administration website: http://safetydata.fra.dot.gov/Officeofsafety/ 

107-300 CONSTRUCTION TRAFFIC ACCESS: Access areas within the right of way only at 
interchanges. The Engineer may allow temporary access at other locations. 

To obtain temporary access, provide an access plan containing the following 
information: 

 A traffic control plan; 
 A traffic impact analysis; 
 A safety analysis; 
 A COA; and 
 An environmental impact analysis. 

To be considered for approval, the following minimum conditions must be met in the 
access plan: 

 Construction traffic will not be allowed to cross the interstate median or lanes 
of traffic being used by the public at grade; 

 The access plan must show that there will be methods in place, at all times, to 
prevent public traffic from using the access; 

 A plan to restore the area disturbed by the access, including right of way 
fences, to preexisting or better condition. 

 All work necessary to provide the access plan, comply with the plan, and to restore 
the area to its pre-exiting condition must be completed at no additional cost to the 
Department. 

107-P01 HAUL ROAD RESTORATION: Use Class 13 aggregate for haul road restoration.  
This material will be paid according to the PS-1 schedule. 

108-P01 WEEKLY PLANNING & REPORTING MEETING: A bi-weekly (every two weeks) 
planning and reporting meeting is required. 

201-P01 CLEARING & GRUBBING/REMOVAL OF TREES: Cut down trees that are 3 inches 
or larger in diameter measured at a point 4.5 feet above the ground after 
October 31st and before April 1st. Cut trees may be laid on the ground and removed 
at a later date. 

Trees to be cut down during this time period are shown in Section 40. 

202-P01 REMOVAL OF PAVEMENT:  Removal of pavement consists of removing concrete 
pavement, bituminous surfacing, and blended aggregate base. 

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 COMMON EXCAVATION-TYPE A: Common excavation will 
not be measured on the project and will be paid as plan 
quantity. 
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251-P01 SEEDING CLASS II: Due to steep sloped areas, double the application rate for the 
Class II seed mixture.  Apply the seed using a seed drill as specified in 251.02 A or 
with the use of a broadcast seed spreader. 

251-P02 TEMPORARY COVER CROP: In the steep sloped areas, apply the temporary cover 
crop using a seed drill as specified in 251.02 B or with the use of a broadcast seed 
spreader. 

261-P01 PERMANENT FIBER ROLLS:  For fiber rolls remaining on the project, use fiber rolls 
that are composed of netting that meets either of the following: 

• Bio- or photo-degradable plastic netting that has a life expectancy between 6 
and 24 months.  
• 100 percent biodegradable natural netting that has a life expectancy between 6 
and 24 months. 

302-110 BASE COURSE: Trim base course as specified in Section 302.04 C.1, "Surface 
Tolerance Type B." 

302-P01 TEMPORARY PAVEMENT DROP OFF:  Excavation and pavement removal 
operations will result in a pavement drop off adjacent to the road surface at the areas 
of the temporary ramp connections. The traffic lane adjacent to the drop-off will be 
closed to traffic by used of a lane closure. 

 This drop-off shall not exceed 12 inches at the end of each working day. All materials 
and work required to reestablish a drop off of less than 12” prior to the end of each 
working day shall not be paid for separately but shall be included in the price bid for 
“Aggregate Base Course CL 5”. 

401-P01 BLOTTER MATERIAL CL 44:  Include the cost of blotter material in the contract unit 
price for “Prime Coat”. 

401-P02 FOG SEAL: Fog seal after final rolling with a minimum mat temperature of 125 
degrees F. 

550-P01 CONCRETE PAVEMENT: The Department will waive the requirement to place the 
 reinforcing steel, tie bars and dowel bar assemblies a minimum of 2,000 feet ahead 

of the paving operation as stated in Sections 550.04 E.1 and 550.04 G.2 and allow 
the use of the roadway as a haul road at the Contractor’s request, provided the 
following conditions are met: 

 • Repair all damaged areas. 
 • Provide an additional trimmer in advance of the paving operation. 

 • Construct the finished surface to within 0.10 feet of the proposed elevation with the 
first pass of trimming equipment. 

 • Construct the finished surface to the specified surface tolerance prior to the 
placement of reinforcing steel, tie bars and dowel bar assemblies. 

 • Place the reinforcing steel and tie bars on approved supports securely, properly and 

 accurately in advancing of the paving operation. 

704-100 TRAFFIC CONTROL SUPERVISOR: Provide a Traffic Control Supervisor. 

704-200   STATE FURNISHED MEDIAN BARRIER:  Obtain (129) 2.5’ x 10’ concrete barriers.  
They can be picked up and returned to the Casselton yard at 15482 37th St SE in 
Casselton ND 58012.  The hardware can be picked up and returned to the Fargo 
District yard at 503 38th St S in Fargo ND 58103.  Contact the Fargo District office at 
701-239-8900 to facilitate the exchanges. 

  
 Section 704.04 J “Precast Concrete Median Barrier (State Furnished)” applies to the 

contract item “State Furnished Median Barrier”. 

 If returning barriers with connection components, coordinate the delivery location for 
the connecting components with the Engineer. Some 4 inch x 4 inch boards are 
available at the return location. Provide any additional 4 inch x 4 inch boards 
necessary to stack barriers. The boards will become property of the Department.  

 Payment for the State Furnished Median Barrier will follow Section 704.06 D “Precast 
Concrete Median Barrier (State Furnished)”. Include all costs associated with median 
barriers in the contract unit price for “State Furnished Median Barrier”. 

704-300 FLASHING BEACON: Provide solar powered flashing beacons that meet the 
requirements of the MUTCD and ITE. Provide beacons that are visible for a distance 
of 0.25 miles (1,320 feet) and are capable of operating for 20 days without a solar 
charge. 

Include all costs for materials, equipment, labor, and incidentals in the contract unit 
price for "Flashing Beacon". 

704-301 SEQUENCING ARROW PANEL – TYPE C – CROSSOVER: Provide solar powered 
arrow panels that meet the requirements of the MUTCD and ITE and that are capable 
of operating for 20 days without a solar charge. 
Include all costs for materials, equipment, labor, and incidentals in the contract unit 
price for "Sequencing Arrow Panel – Type C – Crossover". 

704-P01 TRAFFIC CONTROL DEVICES:  The traffic control devices 
list has been developed using the following layouts on the 
Standard Drawing for traffic control. 

D-704-15, Type A to be used on the crossroad under the 
structure when needed. 
D-704-22, Type K and Type L for construction trucks hauling 
material. 
D-704-35, Sign Layout for One Lane Closure Interstate 
System 
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704-P02 WORK ZONE TRAFFIC CONTROL PHASES: The device list and plan sheets have 
been developed based on the following phases: 

Phase 1: 
Two one–lane closures (one for eastbound I-94 and one for westbound I-94) have 
been provided to construct the temporary ramp connections and place the median 
jersey barriers.  Place signs and devices in accordance Sec 100 plan sheets 
based on D-704-35. 

Phase 2a & 2b: 
Traffic will use the median crossovers and travel head-to-head on the westbound 
roadway of I-94 while the eastbound structure and adjacent roadway 
reconstruction is taking place (approximate Sta 517+50 to east end of project). 
Place signs and devices in accordance with Sec 100 plan sheets.  The traffic 
exiting eastbound I-94 at Exit 260 will use the existing ramp. Traffic entering 
eastbound I-94 will use a temporary ramp connection. 

Phase 3a & 3b: 
Traffic will continue using the median crossovers and travel head-to-head on the 
westbound roadway of I-94 while the leave-out portion of the I-94 roadway 
reconstruction is taking place. The leave-out extends from the west end of project 
to approximate Sta 517+50. The traffic entering at the eastbound entrance ramp 
will use a temporary ramp over the reconstructed portion of EB I-94. Place signs 
and devices in accordance with Sec 100 plan sheets.  The traffic exiting 
eastbound I-94 at Exit 260 will use the existing ramp. 

704-P03 PORTABLE CHANGEABLE MESSAGE SIGN: Install Portable Changeable Message 
Signs (PCMS) as shown on the Detour Layout in Sec 100 Sheet 16. Three PCMS 
have been provided in the quantities for this project.  Relocate the PCMS as directed 
by the Engineer. 

 Provide an operator trained in the use of the PCMS. 

 The Engineer will determine the message to be displayed. The operator shall 
program the message within one hour of the Engineer's request to change the 
message. 

704-P04 CROSSROAD DETOUR: Close the Jamestown Business Loop (crossroad under the 
structure) during the removal of the bridge superstructure spanning the crossroad, 
placement of bridge beams for Span 2, and removal of roadway canopy under the 
new bridge. Detour traffic in accordance with Detour Layout in Sec 100 Sheet 16. 

 The detour timeframes for each activity are as follows: 

 Removal of structure:  24 consecutive hours 
 Placement of bridge beams:  As approved by the Engineer. 
 Removal of roadway canopy under new bridge:  24 consecutive hours 

 Prior to the detours taking place, provide all news and media informational releases 
to the public concerning the road closure. 

704-P05 OBLITERATION OF PAVEMENT MARKINGS: Obliterate the white centerline 
marking and white and yellow edge lines at median crossover locations and 
temporary ramp connections where the roadway alignment is changed. 

Obliterate the dashed white centerline markings throughout the two-lane, two-way 
area, designated for obliteration.  

Include the cost of all equipment, material, and labor, including the removal of tape, if 
used, in the unit price bid for "Obliteration of Pavement Marking". 

710-P01 REMOVAL OF TEMPORARY RAMP CONNECTION: Remove the temporary ramp 
connections upon completion of the eastbound roadway and when no longer needed 
to maintain traffic.  This work consists of the following: 

 Remove the bituminous pavement, aggregate base, and embankment material 
placed for construction of the temporary ramp connections. 

 Reshape the foreslopes to 6:1 or flatter. 
 Haul and dispose of materials. 
 Pipe conduit, removal of pipe, topsoil, seeding, mulching, and erosion control 

are paid for separately. 

Include all costs for labor and equipment to perform the work described above in the 
unit price bid for “Removal of Temp Connection” as shown in Sec 40. 

762-050 PAVEMENT MARKING: If the Engineer and Contractor 
agree, plan quantity will be used as the measurement for 
payment for pavement marking items. 

the work described above in the 
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762-P01 RAISED PAVEMENT MARKERS:  Place raised pavement markers on the centerline 
of the two-lane two-way roadway.  Also place raised pavement markers at the 
median cross-overs locations.  Place the markers as shown on Section 100 details.  
Space the markers on 5-foot centers.  Clean the markers when necessary to retain 
reflectivity as specified in Section 704.04 B.  At completion of the project phases, 
remove the markers in accordance with the manufacturer's recommendations.  
Remove the adhesive pad down as close as possible to the pavement using a 
mechanical scraper such as a loader-type machine with a bucket.  Include the cost of 
furnishing, installing, maintaining, and removing in the price bid for "Raised Pavement 
Markers."

900-P01 FLEXIBLE GROWTH MEDIUM: Use one of the following Flexible Growth Medium 
products: 

Profile Flexterra HP-FGM 
Mat Inc. Flex Guard 
EarthGuard FM 

If requested to the Engineer, Environmental & Transportation Services will review 
other manufacturers’ products. 

Apply Flexible growth medium (FGM) with hydraulic seeding equipment using a hose 
and a 50° nozzle. Apply FGM from opposing directions to assure 100% soil 
coverage. Apply FGM at a rate of 3000-3500 lbs/acre. 

Include all costs associated with installation FGM areas in the unit price bid for 
“Flexible Growth Medium.”  

930-P01 3IN EXPANSION JOINT:  Install expansion joints consisting of a pre-compressed 
polymer impregnated self-expanding polyurethane foam joint seal coated with a 
highway-grade silicone surface providing a permanent weather tight seal.   

The joint seal may be: 
1. Wabo FS Bridge Seal (Watson Bowman Acme); 
2. BEJS Bridge Expansion Joint System (EMSEAL); 
3. Iso-Flex Silfast XL (LymTal International), or an approved equal. 

Prepare the joint opening and install the joint seal according to the manufacturer's 
recommendations.  Use a compatible two-component epoxy adhesive on the 
expansion joint seal for bonding for the joint sides and a splice adhesive to join the 
foam sections together.  Install the membrane sealant material into the joint, 
positioning it with recess of ½ inch from the top surface of the joint.  Apply the 
polyurethane splice adhesive liberally to both mitered ends of the 2 sections of 
membrane sealant material that will meet in the joint.  Do not stretch or compress the 
membrane sealant material. 

Fabricate and install protection armor angles on each side of the expansion joint as 
shown in the Sec 20 Details.  Hot dip galvanize the armor angles in accordance with 

Section 854.01 Galvanizing.  Splices are permitted.  Weld together any spliced ends.  
Coat any field weld splices or damaged coating areas with galvanizing paint in 
accordance with Section 854.02 Damaged Galvanized Coatings. 

Include all work and materials associated with the expansion joint seal and protection 
armor angles in the bid item "3 IN Expansion Joint." 

930-P02 CONCRETE SLEEPER SLAB:  This work consists of constructing a concrete sleeper 
slab at the location of an expansion joint in the PCC pavement.  Construct with 
equipment in accordance with Section 155 of the Standard Specifications.  Use 
Class AAE Concrete in accordance with 802.  Finish the surface to a smooth 
surface.  No broom finish required.  Allow concrete to cure for 24 hours prior to 
constructing the concrete roadway section above it.  Include all costs for any 
excavation, aggregate base, reinforcing steel, labor and equipment in the price bid for 
“Concrete Sleeper Slab”. 

DocuSign Envelope ID: 39B03C3E-0816-47C8-B082-3CAF35B0676A



NOTES 

10/10/2023  10:55:46 AM R:\project\20094260.194\traffic\006NT_005_notes.docm 

STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND IM-2-094(194)260 
SS-2-999(064) 6 5 

SECTION 100 

764-P01   W-BEAM GUARDRAIL END TERMINALS FOR TWO-WAY TRAFFIC: Install seven 
W-beam guardrail end terminals on the westbound roadway during two-way traffic 
operation as shown in the plans. 

 At Hospital Road Separation, RP 259.523, install a thrie beam terminal connector, a 
12'-6" thrie beam section (double thickness), a 6'-3" symmetrical thrie to W-beam 
transition section (double thickness), two 12’-6” W-beam rail sections, and a W-beam 
guardrail end terminal. 

 At James River Bridge, RP 259.847, install a thrie beam terminal connector, a 12'-6" 
thrie beam section (double thickness), a 6’-3” thrie beam section, a 6'-3" 
asymmetrical thrie to MGS W-beam transition section, one 12’-6” MGS W-beam rail 
section, and an MGS W-beam guardrail end terminal. 

 At the BNSF RR & SE Jamestown Interchange, RP 260.125, install a W-beam 
terminal connector, a 12'-6" MGS W-beam double rail section, two 12’-6” MGS W-
beam rail sections, a curved MGS W-beam rail section, and an MGS W-beam 
guardrail end terminal.  

 At the RRVW & Minor Road Separation, RP 260.304, install a W-beam terminal 
connector, a 12'-6" double rail section, two 12’-6” W-beam rail sections and a W-
beam guardrail end terminal. 

 The W-beam guardrail end terminals and additional guardrail materials, required for 
two-way traffic will remain the property of the contractor and be removed when no 
longer needed for two-way traffic operation. The W-beam guardrail end terminals will 
be measured and paid for by the number of W-beam guardrail end terminals required 
and accepted by the engineer and include all materials, including terminal 
connectors, rail sections, and all necessary posts, blocks, hardware, equipment, and 
labor. 

764-P02 REMOVE W-BEAM GUARDRAIL AT CROSSROAD:  The existing guardrail at the 
BNSF RR & SE Jamestown Interchange Crossroad, RP 260.131, is to remain in 
place throughout construction of the new bridge.  Remove the crossroad guardrail 
when all construction is completed for the crossroad, as approved by the Engineer.  

764-P03 REMOVE & RESET HIGH TENSION CABLE: There are 2 existing high tension cable 
guardrail segments including at the area of the west crossover, Sta 13675+00 to Sta 
13685+00, and at the area of the temporary ramp connections to the west of the 
BNSF RR & SE Jamestown Interchange, Sta 13724+37 to Sta 13729+47.  The 
existing high tension cable guardrail system is 4 cable Brifen O-Post with MASH end 
anchors.   

 Remove all of the existing cable and posts.  The existing driven socket footings and 
end anchors are to remain in place, except for the socket footings at the temporary 

ramp connection locations, as shown in the plans.  Drive any reset line post sockets 
plumb, in line, to below frost depth, and without damaging sockets. 

 At the west concrete crossover, there are concrete post footings in the crossover.  
After the posts are removed in the crossover, fill the holes with sand for the 
temporary traffic.  When the temporary crossover is closed remove the sand in the 
concrete crossover and install the posts. 

 Place the removed cable on spools, and stack posts and socket footings on pallets.   

 Complete the installation of the cable within 10 days of the traffic median crossover 
being closed. Failure to have the cable installed and tensioned within 10 days will 
result in the Engineer performing a contract price reduction of $1,000 per day if the 
cable is not attached to the end anchor assembly with initial tension applied. 

  
 Tension the system according to the manufacturer’s recommendations.  Check the 

system tension 3 weeks after initial tensioning. If necessary, re-tension the system. 
  
 Pay length of the system is from hook post to hook post.  Any damaged high tension 

cable guardrail materials will be replaced at the contractor’s expense.  Include all 
costs for removing and resetting the existing high tension cable guardrail as 
described above in the contract unit price bid for the items “Remove High Tension 
Guardrail,” and “Reset High Tension Guardrail.”   

  
SECTION 130 

748-P01 CURB & GUTTER – TYPE 1 SPECIAL:  Install curb and gutter on the eastbound 
roadway at the entrance end of the James River Bridge, RP 259.847, both ends of 
the BNSF RR & SE Jamestown Interchange, RP 260.131, and at the entrance end of 
the RRVW & Minor Road Separation, RP 260.304, in accordance with Standard 
Drawing D-748-1, except for transitions described in the plans. 

 Include all costs for constructing the curb and gutter as described above in the 
contract unit price bid for the item “Curb & Gutter – Type 1 Special.” 

SECTION 140 

770-P01 VERTICAL LIFT ROAD CLOSURE GATE: Install the vertical lift road closure gates 
on the light standards as shown on the Road Closure Gate 
layouts at the specified locations. The Engineer will measure 
each vertical lift gate completed and in place.  

 Provide B&B Roadway MU-605 Drop Gate, with arm of 
specified length. Provide the gate, flasher, transformer, 
transfer switch, junction box, winch, cables, and mounting 
hardware. Ensure all hardware, cables, and cranks are 
stainless steel. 
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STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND IM-2-094(194)260 
SS-2-999(064) 6 6 

 Provide Aurora LED Gate Arm Lights. Mount these lights on the gate as shown on 
the detail and connect them to flash alternately. 

  
 Ensure the new gate is installed and operational before the old gate is removed. 

 Ensure each gate has continuous power. Install a switch at the base of the pole that 
turns on the luminaire and flashing gate lights. 

 Provide an additional gate, 28 ft length with warning lights, and deliver to: 

NDDOT Jamestown Section 
3568 81st Ave SE 

Jamestown, ND 58401 

 Include all costs in the price bid for the item “Vertical Road Closure Gate – 28 FT”. 

770-P02 SAFETY SWITCH: Provide a NEMA 3R single throw weatherproof safety switch. 
Ensure the switch cover is lockable in the off and on positions. Mount a switch to the 
light standard below the winch as shown on the detail. Mount an on and off switch at 
the sign mounted flashing beacons. Refer to Section 140 for specific details regarding 
switch location. 

 Include all cost associated with this work in the price bid for “Vertical Road Closure 
Gate – 28 FT”. 

  
770-P03 BREAKAWAY LIGHT STANDARD: Ensure the bases for the light standards are the 

breakaway transformer type. Galvanize the breakaway light standards and provide 6 
ft davit mast arms. Ensure the shaft length is 42 feet from the top of the foundation to 
the bottom of the luminaire for all light standards. 

770-P04 STRUCTURAL SPLICE BOXES: Provide 20 feet of slack of conductor in the 
structural splice box at each flashing beacon sign. 

770-P05 REMOVAL ITEMS: Remove the road closure gates, vertical supports, and 
foundations. Salvage the gate and vertical support. Label each gate with its location 
when it is removed. Remove and salvage the folding signs and supports. Refer to the 
chart below for the location of each item. Coordinate delivery of these items to the 
Jamestown Section Storage Yard at a location shown below. 

NDDOT Jamestown Section 
3568 81st Ave SE 

Jamestown, ND 58401 

 Include all costs for removal and delivery in the price bid for the item “Vertical Road 
Closure Gate – 28 FT”. 

770-P06 LED LUMINAIRE: Provide one of the luminaires listed or an approved equal: 

Provide alternate luminaires that meet the following: 

                  
  
 Provide a NEMA label with black letters on a white background. Size of label is 3x3 

inch and 1.25 inch letter height. Label should be two lines 
with the input wattage “XXX” on the top line and “LED” as the 
bottom line. 

 Include all costs for the luminaire in the price bid for the item 
“Vertical Road Closure Gate – 28 FT”. 

Location Sta or RP Remove & Deliver Item

I-94 Exit 260 EB Sta 13691+59 rt & 
Sta 13691+59 rt mdn Signs and Supports

I-94 Exit 260 SW off-ramp Sta 13724+83 rt Gate

I-94B business loop Sta 29+35 rt & Sta 
29+35 lt Signs and Supports

I-94B business loop on-ramp Sta 55+80 rt Gate

Conventional Luminaire Catalog Number

American Electric Autobahn ATB0 ATB0-P451-MVOLT-R3-NL-NR

Signify Lumec RoadFocus Plus Medium RFM 105W40LED-740-G1-R3M-
UNIV-GY3-NEMA LABEL

Light Source LED
Light Output 15,000 lm to 20,000 lm
Driver 650mA to 850mA
Wattage 100W to 150W
Color Temperature 4000K ±300K
Operating Temperature Range  -40°C to +40°C
Luminaire Housing Die Cast Aluminum
Vibration Testing ANSI/NEMA C136.31 Level 2, 3 G
Surge Suppression Rating ANSI/IEEE C62.41 Cat C
Outdoor rating for housing, wiring, and drivers ANSI C136.25 IP-65
Photo Control on each luminaire No
NEMA Label Yes
Tool-less Access Yes
Qualified with DesignLights Consortium Yes
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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   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). 



ESTIMATE OF QUANTITIES
STATE PROJECT NO. SECTION

NO.
SHEET
NO.

ND 8

 

                                                                                                                                                        IM-2-094(194)260                   1

 

                   SPEC CODE ITEM DESCRIPTION                                   UNIT    MAINLINE                                                                                     TOTAL
                   ---- ---- ----------------                                   ----    ------------                                                                                 -----

                   103  0100 CONTRACT BOND                                      L SUM          0.86                                                                                      0.86

                   107  0121 RAILWAY PROTECTION INSURANCE - COMPANY A           L SUM          1                                                                                         1

                   107  0141 RAILROAD COORDINATION - COMPANY A                  L SUM          1                                                                                         1

                   107  0162 RAILROAD FLAGGING - COMPANY A                      DAY        2,000                                                                                     2,000

                   201  0330 CLEARING & GRUBBING                                L SUM          1                                                                                         1

                   202  0105 REMOVAL OF STRUCTURE                               L SUM          1                                                                                         1

                   202  0136 REMOVAL OF PAVEMENT                                TON       10,876                                                                                    10,876

                   202  0174 REMOVAL OF PIPE ALL TYPES AND SIZES                LF           288                                                                                       288

                   203  0101 COMMON EXCAVATION-TYPE A                           CY         1,045                                                                                     1,045

                   203  0109 TOPSOIL                                            CY         2,859                                                                                     2,859

                   203  0140 BORROW-EXCAVATION                                  CY         6,446                                                                                     6,446

                   210  0099 CLASS 1 EXCAVATION                                 L SUM          1                                                                                         1

                   210  0201 FOUNDATION PREPARATION                             EA             1                                                                                         1

                   216  0100 WATER                                              M GAL        215                                                                                       215

                   251  0200 SEEDING CLASS II                                   ACRE           3.8                                                                                       3.8

                   251  2000 TEMPORARY COVER CROP                               ACRE           2.8                                                                                       2.8

                   253  0101 STRAW MULCH                                        ACRE           6.1                                                                                       6.1

                   261  0112 FIBER ROLLS 12IN                                   LF         7,457                                                                                     7,457

                   261  0113 REMOVE FIBER ROLLS 12IN                            LF         4,101                                                                                     4,101

                   302  0120 AGGREGATE BASE COURSE CL 5                         TON        9,040                                                                                     9,040

                   401  0060 PRIME COAT                                         GAL        4,914                                                                                     4,914

                   430  0500 COMMERCIAL GRADE HOT MIX ASPHALT                   TON          988                                                                                       988

                   550  0310 10IN NON REINF CONCRETE PVMT CL AE-DOWELED         SY        10,275                                                                                    10,275

                   602  0130 CLASS AAE-3 CONCRETE                               CY           450.1                                                                                     450.1

                   602  1130 CLASS AE-3 CONCRETE                                CY           359.4                                                                                     359.4

                   602  1133 CONCRETE BRIDGE APPROACH SLAB                      SY           226                                                                                       226

                   602  1250 PENETRATING WATER REPELLENT TREATMENT              SY         1,541                                                                                     1,541

                   604  9610 PRESTRESSED BOX BEAM-27IN                          LF         1,701                                                                                     1,701

                   612  0115 REINFORCING STEEL-GRADE 60                         LBS       31,551                                                                                    31,551

                   612  0116 REINFORCING STEEL-GRADE 60-EPOXY COATED            LBS       81,281                                                                                    81,281

                   622  0040 STEEL PILING HP 12 X 53                            LF           870                                                                                       870

                   622  0060 STEEL PILING HP 14 X 73                            LF         1,560                                                                                     1,560

                   624  3005 CONNECTION PLATE MODIFICATION                      EA             2                                                                                         2

 
                   ESTIMATE NUMBER: 23559   ESTIMATE TYPE: FINAL FINALIZED: Y RUN DATE: 10/13/2023 TIME: 08:47:00



ESTIMATE OF QUANTITIES
STATE PROJECT NO. SECTION

NO.
SHEET
NO.

ND 8

 

                                                                                                                                                        IM-2-094(194)260                   2

 

                   SPEC CODE ITEM DESCRIPTION                                   UNIT    MAINLINE                                                                                     TOTAL
                   ---- ---- ----------------                                   ----    ------------                                                                                 -----

                   702  0100 MOBILIZATION                                       L SUM          0.86                                                                                      0.86

                   704  0100 FLAGGING                                           MHR        1,050                                                                                     1,050

                   704  1000 TRAFFIC CONTROL SIGNS                              UNIT       2,602                                                                                     2,602

                   704  1045 ATTENUATION DEVICE-TYPE B-75                       EA             3                                                                                         3

                   704  1052 TYPE III BARRICADE                                 EA            31                                                                                        31

                   704  1060 DELINEATOR DRUMS                                   EA           189                                                                                       189

                   704  1067 TUBULAR MARKERS                                    EA           258                                                                                       258

                   704  1072 FLEXIBLE DELINEATORS                               EA           199                                                                                       199

                   704  1081 VERTICAL PANELS-BACK TO BACK                       EA            18                                                                                        18

                   704  1087 SEQUENCING ARROW PANEL-TYPE C                      EA             2                                                                                         2

                   704  1090 FLASHING BEACON                                    EA             2                                                                                         2

                   704  1500 OBLITERATION OF PAVEMENT MARKING                   SF         2,132                                                                                     2,132

                   704  3511 STATE FURNISHED MEDIAN BARRIER                     LF         1,290                                                                                     1,290

                   706  0400 FIELD OFFICE                                       EA             1                                                                                         1

                   706  0500 AGGREGATE LABORATORY                               EA             1                                                                                         1

                   706  0600 CONTRACTOR'S LABORATORY                            EA             1                                                                                         1

                   709  0100 GEOSYNTHETIC MATERIAL TYPE G                       SY        11,870                                                                                    11,870

                   710  0410 REMOVAL OF TEMP CONNECTION                         EA             2                                                                                         2

                   714  4090 PIPE CONDUIT 12IN                                  LF            68                                                                                        68

                   714  4100 PIPE CONDUIT 18IN                                  LF           148                                                                                       148

                   714  4105 PIPE CONDUIT 24IN                                  LF            72                                                                                        72

                   748  0141 CURB & GUTTER-TYPE 1 SPECIAL                       LF            62                                                                                        62

                   754  0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING         SF           137                                                                                       137

                   754  0112 FLAT SHEET FOR SIGNS-TYPE IV REFL SHEETING         SF            23                                                                                        23

                   754  0149 RESET DELINEATOR                                   EA             5                                                                                         5

                   754  0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE       LF            70                                                                                        70

                   754  0210 GALV STEEL POST-STANDARD PIPE                      LF           109                                                                                       109

                   754  0214 GALV STEEL POSTS-W-SHAPE POSTS(TWO OR MORE)        LF            66                                                                                        66

                   754  0534 PANEL FOR SIGNS-TYPE IV REFLECTIVE SHEETING        SF            15                                                                                        15

                   754  0557 INTERSTATE MILE POSTS-TYPE C                       EA             1                                                                                         1

                   754  0592 RESET SIGN PANEL                                   EA             1                                                                                         1

                   754  0801 OBJECT MARKERS - TYPE I                            EA             2                                                                                         2

                   754  0803 OBJECT MARKERS - TYPE III                          EA             1                                                                                         1

 
                   ESTIMATE NUMBER: 23559   ESTIMATE TYPE: FINAL FINALIZED: Y RUN DATE: 10/13/2023 TIME: 08:47:00
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                                                                                                                                                        IM-2-094(194)260                   3

 

                   SPEC CODE ITEM DESCRIPTION                                   UNIT    MAINLINE                                                                                     TOTAL
                   ---- ---- ----------------                                   ----    ------------                                                                                 -----

                   754  1100 CLASS AE CONCRETE-SIGN FOUNDATIONS                 CY             3                                                                                         3

                   754  1104 REMOVE SIGN FOUNDATION                             EA             5                                                                                         5

                   754  8015 VEHICLE SPEED FEEDBACK SIGN                        EA             2                                                                                         2

                   762  0200 RAISED PAVEMENT MARKERS                            EA         6,313                                                                                     6,313

                   762  0430 SHORT TERM 4IN LINE-TYPE NR                        LF        20,729                                                                                    20,729

                   762  0432 SHORT TERM 6IN LINE-TYPE NR                        LF        14,470                                                                                    14,470

                   762  1104 PVMT MK PAINTED 4IN LINE                           LF        25,276                                                                                    25,276

                   762  1108 PVMT MK PAINTED 8IN LINE                           LF           647                                                                                       647

                   762  1305 PREFORMED PATTERNED PVMT MK 4IN LINE-GROOVED       LF        19,292                                                                                    19,292

                   764  0107 REMOVE HIGH TENSION GUARDRAIL                      LF         1,510                                                                                     1,510

                   764  0109 RESET HIGH TENSION GUARDRAIL                       LF         1,510                                                                                     1,510

                   764  0131 W-BEAM GUARDRAIL                                   LF         1,472                                                                                     1,472

                   764  0145 W-BEAM GUARDRAIL END TERMINAL                      EA             9                                                                                         9

                   764  0151 REMOVE W-BEAM GUARDRAIL & POSTS                    LF         2,091                                                                                     2,091

                   764  1050 RESET W-BEAM GUARDRAIL                             LF           325                                                                                       325

                   764  1059 RESET W-BEAM GUARDRAIL END TERMINAL                EA             1                                                                                         1

                   764  2081 REMOVE END TREATMENT & TRANSITION                  EA             5                                                                                         5

                   772  2110 FLASHING BEACON-POST MOUNTED                       EA             2                                                                                         2

                   900  0700 FLEXIBLE GROWTH MEDIUM                             SY         1,696                                                                                     1,696

                   930  3000 BRIDGE BENCH MARKS                                 SET            1                                                                                         1

                   930  7012 ROADWAY CANOPY                                     L SUM          1                                                                                         1

                   930  8671 CONCRETE SLEEPER SLAB                              SY           125                                                                                       125

                   930  8700 3 IN EXPANSION JOINT                               LF           187                                                                                       187

                   930  9537 ABUTMENT UNDERDRAIN SYSTEM                         EA             2                                                                                         2

                   980  0811 VERTICAL ROAD CLOSURE GATE-28FT                    EA             2                                                                                         2

 

 

 

 

 

 

                   ESTIMATE NUMBER: 23559   ESTIMATE TYPE: FINAL FINALIZED: Y RUN DATE: 10/13/2023 TIME: 08:47:00
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                                                                                                                                                        SS-2-999(064)                      4

 

                   SPEC CODE ITEM DESCRIPTION                                   UNIT    MAINLINE                                                                                     TOTAL
                   ---- ---- ----------------                                   ----    ------------                                                                                 -----

                   103  0100 CONTRACT BOND                                      L SUM          0.14                                                                                      0.14

                   107  0122 RAILWAY PROTECTION INSURANCE - COMPANY B           L SUM          1                                                                                         1

                   107  0142 RAILROAD COORDINATION - COMPANY B                  L SUM          1                                                                                         1

                   107  0153 RAILROAD FLAGGING - COMPANY B                      L SUM          1                                                                                         1

                   202  0136 REMOVAL OF PAVEMENT                                TON          368                                                                                       368

                   202  0310 REMOVAL OF CHAIN LINK FENCE                        LF           438                                                                                       438

                   203  0195 EMBANKMENT SPECIAL                                 L SUM          1                                                                                         1

                   255  0201 TRM TYPE 1                                         SY           100                                                                                       100

                   302  0120 AGGREGATE BASE COURSE CL 5                         TON           79                                                                                        79

                   401  0060 PRIME COAT                                         GAL           54                                                                                        54

                   550  0310 10IN NON REINF CONCRETE PVMT CL AE-DOWELED         SY           153                                                                                       153

                   602  0130 CLASS AAE-3 CONCRETE                               CY            19.5                                                                                      19.5

                   602  1135 BRIDGE APPROACH SLAB-REMOVE & REPLACE              SY           320.1                                                                                     320.1

                   602  1250 PENETRATING WATER REPELLENT TREATMENT              SY         2,658                                                                                     2,658

                   602  1260 BRIDGE DECK CRACK SEALING                          LF         2,400                                                                                     2,400

                   602  2000 REMOVE AND RESET ANCHOR BOLTS                      EA             2                                                                                         2

                   602  7000 SPECIAL SURFACE FINISH                             SF         6,251                                                                                     6,251

                   612  0116 REINFORCING STEEL-GRADE 60-EPOXY COATED            LBS        3,754                                                                                     3,754

                   616  7500 BEARING MODIFICATION                               EA             6                                                                                         6

                   630  0110 SAND BLASTING & SPOT PAINTING                      SF           114                                                                                       114

                   650  0805 DECK SPALL REPAIR                                  SF           116                                                                                       116

                   702  0100 MOBILIZATION                                       L SUM          0.14                                                                                      0.14

                   748  0141 CURB & GUTTER-TYPE 1 SPECIAL                       LF            19                                                                                        19

                   752  0600 FENCE CHAIN LINK                                   LF           100                                                                                       100

                   752  0993 FENCE TERMINAL                                     EA             4                                                                                         4

                   752  3100 CORNER ASSEMBLY CHAIN LINK                         EA             4                                                                                         4

                   764  0131 W-BEAM GUARDRAIL                                   LF           104                                                                                       104

                   764  0151 REMOVE W-BEAM GUARDRAIL & POSTS                    LF           104                                                                                       104

                   910  0565 CONTROLLED DENSITY BACKFILL                        CY             2.5                                                                                       2.5

                   930  8671 CONCRETE SLEEPER SLAB                              SY            31                                                                                        31

                   930  8700 3 IN EXPANSION JOINT                               LF            46                                                                                        46

                   930  9505 BRIDGE REPAIR-BEARING                              L SUM          1                                                                                         1

                   930  9537 ABUTMENT UNDERDRAIN SYSTEM                         EA             1                                                                                         1

 
                   ESTIMATE NUMBER: 23561   ESTIMATE TYPE: FINAL FINALIZED: N RUN DATE: 10/05/2023 TIME: 09:14:57
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                                                                                                                                                        SS-2-999(064)                      5

 

                   SPEC CODE ITEM DESCRIPTION                                   UNIT    MAINLINE                                                                                     TOTAL
                   ---- ---- ----------------                                   ----    ------------                                                                                 -----

                   930  9612 SPALL REPAIR                                       SF            80                                                                                        80

                   930  9660 ABUTMENT REPAIR                                    L SUM          1                                                                                         1

                   950  8673 EXPANSION JOINT MODIFICATION                       LF            61.7                                                                                      61.7

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                   ESTIMATE NUMBER: 23561   ESTIMATE TYPE: FINAL FINALIZED: N RUN DATE: 10/05/2023 TIME: 09:14:57
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NO. 

SHEET 
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ND IM-2-094(194)260 10 1 

 

Material 
 
Aggregate Base Course CL 5 @ 1.875 Ton/CY 
 
Commercial Grade Hot Mix Asphalt @ 2 Ton/CY 

  Includes: Asphalt Cement @ 6.0% 
Tack Coat @ 0.05 Gal/SY 
Fog Seal @ .05 Gal/SY 

 
Prime Coat @ 0.25 Gal/SY 
 
Blotter Material CL 44 @ 15 lbs/SY 
(Not a pay item – to be included in the price bid for “Prime Coat”) 
 
 
Water  
 
Water ,@ 10 Gals/Ton Aggregate Base Course CL 5 

 8,954  x 10 Gals/Ton = 159,560 Gal/1000 = 90 MGal  
 
Dust control      50 MGal 
 
Embankment    

 7,491 CY x 10 Gals/CY =74,910/1000 =        75 MGal 
 

Total              215 MGal 
  

 
 

Removals 
Removal of Concrete Pavement    
 Concrete @ 2.0 Ton/CY 
 Bituminous @ 2.0 Ton/CY 
 Aggregate @ 1.875 Ton/CY 
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SECTION SHEET
NO. NO.

100 1

1 2 3 1 2
E5-1-48 48"x48" EXIT GORE 35 48"x48" RIGHT or LEFT SHOULDER CLOSED
G20-1-60 60"x24" ROAD WORK NEXT __ MILES 28 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE
G20-1b-60 60"x24" NO WORK IN PROGRESS (Sign and installation only) 18 48"x48" SURVEY CREW
G20-2-48 48"x24" END ROAD WORK 3 3 3 3 26 78 48"x48" BRIDGE PAINTING AHEAD or __ FT
G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" MATERIAL ON ROADWAY
G20-4b-36 36"x30" WAIT FOR PILOT CAR 18 48"x48" PAVEMENT BREAKS
G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 43 48"x48" RUMBLE STRIPS AHEAD
G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 36 48"x48" FRESH OIL LOOSE ROCK
G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 6 7 7 7 59 413 48"x48" DOUBLE REVERSE CURVE
M1-1-36 36"x36" INTERSTATE ROUTE MARKER (Post and installation only) 11 48"x48" ENTERING ROADWAY MERGE 1 35
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 1 1 1 29 29
R2-1-36 36"x48" SPEED LIMIT __ (Portable only) 3 4 4 4 30 120
R2-1-48 48"x60" SPEED LIMIT __ 8 10 10 10 39 390
R2-1aP-24 24"x18" MINIMUM FEE $80 (Mounted on Speed Limit post) 9 10 10 10 10 100 SPECIAL SIGNS
R3-2-48 48"x48" NO LEFT TURN 35 78"x48" EXIT 260 WITH ARROW 1 52
R4-1-48 48"x60" DO NOT PASS 2 2 2 39 78 84"x24" EXIT 260 2 78
R4-7-48 48"x60" KEEP RIGHT 2 2 2 39 78 90"x54" JAMESTOWN WITH ARROW 1 61
R5-1-48 48"x48" DO NOT ENTER 35 90"x42" JAMESTOWN 1 MILE 1 53
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) 4 5 5 12 60
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
W1-1-48 48"x48" RIGHT TURN 1 1 1 35 35
W1-3-48 48"x48" REVERSE TURN RIGHT or LEFT 35
W1-4-48 48"x48" REVERSE CURVE RIGHT or LEFT 2 2 2 35 70
W1-4b-48 48"x48" TWO LANE REVERSE CURVE RIGHT or LEFT 35
W1-6-48 48"x24" ONE DIRECTION LARGE ARROW 4 5 5 26 130
W3-1-48 48"x48" STOP AHEAD 35 TRAFFIC CONTROL SIGNS                                                                                           TOTAL UNITS
W3-3-48 48"x48" SIGNAL AHEAD 35
W3-4-48 48"x48" BE PREPARED TO STOP 2 2 2 35 70
W3-5-48 48"x48" SPEED REDUCTION AHEAD 2 3 3 3 35 105
W4-2-48 48"x48" LANE ENDS RIGHT or LEFT 2 2 2 2 35 70
W5-1-48 48"x48" ROAD NARROWS 35 1 2
W5-8-48 48"x48" THRU TRAFFIC RIGHT LANE 35 MHR 1000 50
W5-9-48 48"x48" ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35 EA 3
W6-3-48 48"x48" TWO WAY TRAFFIC 2 2 2 35 70 EACH
W8-1-48 48"x48" BUMP 35 EACH
W8-3-48 48"x48" PAVEMENT ENDS 35 EACH 11 29
W8-7-48 48"x48" LOOSE GRAVEL 35 EACH 59 186
W8-11-48 48"x48" UNEVEN LANES 35 EACH
W8-12-48 48"x48" NO CENTER LINE 35 EACH 258 104
W8-17-48 48"x48" SHOULDER DROP-OFF SYMBOL 35 EACH
W8-53-48 48"x48" TRUCKS ENTERING HIGHWAY 35 EACH 199
W8-54-48 48"x48" TRUCKS ENTERING AHEAD or __ FT or _ MILE 35 EACH
W8-55-48 48"x48" TRUCKS CROSSING AHEAD or __ FT or _ MILE 35 EACH
W8-56-48 48"x48" TRUCKS EXITING HIGHWAY 35 EACH
W9-3a-48 48"x48" CENTER LANE CLOSED SYMBOL 35 EACH
W13-1P-30 30"x30" __ MPH ADVISORY SPEED PLAQUE (Mounted on warning sign post) 1 1 1 14 14 EACH 2 2
W13-4R-48 48"x60" RAMP WITH ARROW 1 1 1 39 39 EA 2
W14-3-64 64"x48" NO PASSING ZONE 28 SF 2132
W16-2P-30 30"x24" __ FEET PLAQUE (Mounted on warning sign post) 10 LF
W20-1-48 48"x48" ROAD WORK AHEAD or _FT or _ MILE 2 2 2 2 35 70 EACH
W20-2-48 48"x48" DETOUR AHEAD or __ FT or _ MILE 35 LF 1290
W20-3-48 48"x48" ROAD or STREET CLOSED AHEAD or __ FT or _ MILE 35 EACH 2
W20-4-48 48"x48" ONE LANE ROAD AHEAD or __ FT or _ MILE 35 EACH 6313
W20-5-48 48"x48" RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 4 4 4 4 35 140 LF
W20-7-48 48"x48" FLAGGER 4 2 2 4 35 140 LF 20729
W20-8-18 18"x18" STOP - SLOW PADDLE Back to Back 5 LF 13110
W20-52P-54 54"x12" NEXT __ MILES (Mounted on warning sign post) 2 2 2 12 24
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

704-1045

DELINEATOR

762-0430
762-0432

PORTABLE RUMBLE STRIPS
TYPE I BARRICADES

754-8015
762-0200

704-1085
704-1086
704-1087

704-1052
704-1060
704-1065 TRAFFIC CONES

TYPE III BARRICADES
DELINEATOR DRUMS

OBLITERATION OF PVMT MK
PORTABLE PRECAST CONCRETE MED BARRIER
PRECAST CONCRETE MED BARRIER - STATE FURNISHED
STATE FURNISHED MEDIAN BARRIER
VEHICLE SPEED FEEDBACK SIGN
RAISED PAVEMENT MARKERS
SHORT TERM 4IN LINE - TYPE R

704-1500
704-3501
704-3510
704-3511

FLEXIBLE DELINEATORS
STACKABLE VERTICAL PANELS

762-0420

704-1067 TUBULAR MARKERS

SEQUENCING ARROW PANEL - TYPE B
SEQUENCING ARROW PANEL - TYPE C
FLASHING BEACON

SPEC & CODE

             BY PHASE NO.DESCRIPTION

FLAGGING

 UNIT

704-0100

704-1000

SPEC & 
CODE

CONSIGN 4
1
1

1360

1290
2

VERTICAL PANELS - BACK TO BACK

SHORT TERM 4IN LINE - TYPE NR
SHORT TERM 6IN LINE-TYPE NR

104

199

2
2

704-1050
704-1048

3ATTENUATION DEVICE-TYPE B-75

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

704-1090

SEQUENCING ARROW PANEL - TYPE A

31

QUANTITY

3

189

258

199

TOTAL 
QUANTITY

1050
3

SIGN 
NUMBER

SIGN 
SIZE DESCRIPTION

AMOUNT 
REQUIRED

BY PHASE NO.

TOTAL 
AMOUNT 

REQUIRED

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

W-4-5-48

W21-5b-48

W21-53-48

CONSIGN 3

UNITS 
PER 

AMOUNT

UNITS 
SUB 

TOTAL

SIGN 
NUMBER

CONSIGN 2

W22-8-48
W24-1-48

CONSIGN 1

35

35
35
35

SIGN 
SIZE

W21-5a-48

DESCRIPTION
BY PHASE NO.

35

IM-2-094(194)260

UNITS 
PER 

AMOUNT

AMOUNT 
REQUIRED

35
35

3

1

35

TOTAL 
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/

52

2602

STATE

ND
PROJECT NO.

39
61
53

35

2
1

35

1

1290
2

189
31

20729
14470

Traffic Control Devices List

2132

2
2

6313

UNITS 
SUB 

TOTAL

1
2
1
1

                   9/6/2023  6:37 AM          \\nd.gov\DOT\dot-data2\data\!CADD\project\20094260.194\design\Sheets\100WZ_001_TCDL.xlsm VERSION: 11.21.2022
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DocuSign Envelope ID: 1306AD2F-2091-47E8-ADC2-3124F973E952



SECTION SHEET
NO. NO.

ND 130 2

              W-BEAM GUARDRAIL SUMMARY OF QUANTITIES

           W-BEAM GUARDRAIL AT BRIDGE ENDS 

(A) (A) (A)   (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A)

TERM- 5/8" Ø 5/8" Ø 7/8" Ø 5/8" Ø 6"x 8" 6"x 8" 5/8" Ø 12'-6" 12'-6" 12'-6" 5/8" Ø 1/2" Ø 6" x 8" RUB C 6 x 8.2 C 6 x 8.2 5/8" Ø 7 3/4" 10"x 10" 10"x 8" 6"x 8" 6"x 9 3/4" REFL-
INAL x x x 9" x x 14" x 6' x 1 1/4" DOUBLE STRAIGHT CURVED x x x 7'-0" RAIL x x x 1 1/2" x 4 ½" x 8'-0" x 21" x 21" x 14" ECTOR-
CON-  22"  20" LONG  18" WOOD TIMBER LONG RAIL RAIL RAIL 11" 4" TIMBER END 14'-6 1/4" 12'-7" LONG x 3/8" TIMBER TAPERED TIMBER TIMBER IZED

NECTOR LONG LONG H.S. LONG OFF- POST GUARD- SECTION SECTION SECTION LONG LONG POSTS SHOE RUB RAIL BENT GUARD- RUB RAIL POST TIMBER BLOCK BLOCK PLATES
GUARD- GUARD- HEX GUARD- SET RAIL   HEX LAG SECTION RUB RAIL RAIL SPLICE BLOCK

RAIL RAIL HEAD RAIL BLOCK  BOLT   HEAD SCREW  SECTION BOLT PLATE
BOLT BOLT BOLT BOLT  BOLT     

         

LOCATION EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH

Sta 718+15.10 to 718+67.00 Rt 1 2 10 4 12 5 10 40 1 3 2 1 3 1 1 1 4 1 2 2 7 1 3
Sta 718+13.95 to 718+65.85 Lt 1 2 10 4 12 5 10 40 1 3 2 1 3 1 1 1 4 1 2 2 7 1 3

           

                         
          
          

TOTAL          2 4 20 8 24 10 20 80 2 6 4 2 6 2 2 2 8 2 4 4 14 2 6
      

SPEC CODE BID ITEM QTY UNIT (A)  Include these items in the 
       contract unit price bid for

748 0141 CURB & GUTTER - TYPE 1 SPECIAL "W-Beam Guardrail".
Sta 718+45.75 to 718+54.50 Rt 8.8   LF

 Sta 718+44.60 to 718+54.50 Lt 9.9   LF
                         Total 18.7   LF

764 0131 W-BEAM GUARDRAIL
Sta 718+15.10 to 718+67.00 Rt 51.9   LF

 Sta 718+13.95 to 718+65.85 Lt 51.9   LF
                         Total 103.8   LF
                   

764 0151 REMOVE W-BEAM GUARDRAIL & POSTS
Sta 718+15.10 to 718+67.00 Rt 51.9   LF
Sta 718+13.95 to 718+65.85 Lt 51.9   LF
                        Total 103.8   LF

     W-Beam Guardrail Quantities

     James River Bridge
     RP 259.847
     Eastbound I-94
     Jamestown

SS-2-999(064)
STATE PROJECT NO.

    130GR_002_WBBRIDGE_094_259.847R.xlsm     10/6/2023     10:43 AM

DocuSign Envelope ID: 1306AD2F-2091-47E8-ADC2-3124F973E952

Guardrail Quantities
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STATE PROJECT  NO. SECTION SHEET
NO. NO.

ND IM-2-094(194)260 130 8

       MGS W-BEAM GUARDRAIL SUMMARY OF QUANTITIES

         THRIE/MGS W-BEAM GUARDRAIL AT BRIDGE ENDS

(A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A)  Include these items in the 
contract unit price bid for

5/8" Ø 6" x 8" 6" x 8" 5/8" Ø 12'- 6" 12'- 6" REFL- 6" x 8" 6" x 8" 6'-3" 6'-3" 12'-6" 2'-6" 7/8" Ø SINGLE JERSEY "W-Beam Guardrail".
x x 6'-0" x 14" x 1 1/4" STRAIGHT CURVED ECTOR- x 7' x 19" W-THRIE THRIE DOUBLE THRIE x 15" SLOPE BARRIER

18" LONG TIMBER TIMBER LONG W-BEAM W-BEAM IZED WOOD WOOD BEAM BEAM THRIE BEAM LONG TO TO (B)  Removed from the crossroad.
GUARD- POST BLOCK GUARD- RAIL RAIL PLATES POST OFF- TRANS- SECTION BEAM TERM- HEX THRIE THRIE The existing guardrail is to 

RAIL RAIL SECTION SECTION SET ITION SECTION INAL HEAD BEAM BEAM remain in place until construction
BOLT BOLT  BLOCK SECTION  CON- BOLT CONN- CONN- is completed on the crossroad

  NECTOR ECTOR ECTOR bridge structure.
    PLATE PLATE

LOCATION EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH

Sta 54+33.78 to 57+63.98 Rt SW Loop 72 55 49 236 18 6 9 6 12 1 1 1 1 5 1

Sta 729+23.43 to 733+12.83 Lt 82 65 59 276 29 10 6 12 1 1 1 1 5 1

Sta 736+05.29 to 743+21.58 Rt 147 113 107 512 53 17 12 24 2 2 2 2 10 1 1

Sta 742+54.23 to 742+93.62 Lt 26 9 3 52 1 10 6 12 1 1 1 1 5 1

TOTAL             327 242 218 1076 101 6 46 30 60 5 5 5 5 25 3 2

  
SPEC CODE BID ITEM QTY UNIT SPEC CODE BID ITEM QTY UNIT
       

748 0141 CURB & GUTTER - TYPE 1 SPECIAL 764 0151 REMOVE W-BEAM GUARDRAIL & POSTS
 Sta 57+46.48 to 57+61.48 Rt SW Loop 15   LF Sta 54+35.80 to 57+89.86 Rt SW Looop 420.7   LF

Sta 732+95.33 to 733+10.33 Lt 15   LF Sta 729+03.80 to 733+24.43 Lt 351.9   LF
Sta 736+07.79 to 736+22.79 Rt 15   LF Sta 735+77.17 to 743+21.58 Rt 753.8   LF
Sta 743+04.07 to 743+15.00 Rt 10.9   LF Sta 739+29.29 to 742+93.62 Lt 364.4   LF
Sta 742+76.12 to 174+81.88 Lt 5.8   LF Sta 16+17.54 to 18+14.27 Lt 200   LF (B)  

                         Total 61.7   LF                         Total 2090.8   LF

764 0131 W-BEAM GUARDRAIL 764 1050 RESET W-BEAM GUARDRAIL
 Sta 54+33.78 to 57+63.98 Rt SW Loop 326.9   LF Sta 739+29.29 to 742+54.23 Lt 325   LF

Sta 729+23.43 to 733+12.83 Lt 389.4   LF
Sta 736+05.29 to 743+21.58 Rt 716.3   LF 764 1059 RESET W-BEAM GUARDRAIL END TERMINAL

 Sta 742+54.23 to 742+93.62 Lt 39.4   LF Sta 738+82.42 to 739+29.29 Lt 1  Ea
                         Total 1472   LF
                   764 2081 REMOVE END TREATMENT & TRANSITION

764 0145 W-BEAM GUARDRAIL END TERMINAL Sta 53+82.86 to 54+35.80 Rt SW Loop 1  Ea
Sta 53+84.23 to 54+33.78 Rt SW Loop 1  Ea Sta 728+53.81 to 729+03.80 Lt 1  Ea
Sta 728+76.56 to 729+23.43 Lt 1  Ea Sta 739+29.29 to 742+54.23 Lt 1  Ea
                        Total 2  Ea  Sta 15+69.84 to 16+17.54 Lt 1  Ea (B)  

Sta 18+14.27 to 18+63.54 Lt 1  Ea (B)  
                        Total 5  Ea

     Thrie/MGS W-Beam Guardrail Quantities

     BNSF RR & SE Jamestown Interchange, RP 260.131
     RRVW & Minor Road Separation, RP 260.304

     Eastbound I-94
     Jamestown

      130GR_008_D-764-60-Single Slope_094-260.131R.xlsm     10/10/2023     11:01 AM
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GS W-Beam Guardrail Quantities

& SE Jamestown Interchange, RP 260.131
Minor Road Separation, RP 260.304
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STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND SS-2-999(064) 170 3 
  23 U.S.C. § 407 Documents

NDDOT Reserves All Objections

94-259.847R-2 

100 SCOPE OF WORK:  Work at this site consists of removing and replacing the bridge 
approach slabs, spall repairs to the bridge deck and abutments, bearing modifications, spot 
painting, abutment modifications, and crack sealing.  

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

105 CONSTRUCTION SEQUENCE:  Complete the bearing modifications at the west abutment 
prior to beginning abutment repairs. Provide shoring as needed to construct the repair work 
at the west abutment and the work to remove and replace the bridge approach slabs in 
stages as shown in the plans. Coordinate the construction stages with the work zone traffic 
control plan shown in Section 100. 

602 CLASS AAE-3 CONCRETE:  The strength requirements of Section 802.01 A.2 “Class AE 
and AAE Mixes” are revised to develop a design compressive strength of 4,000 psi for Class 
AAE-3 concrete at 28 days. 

602 REMOVE AND RESET ANCHOR BOLTS:  Remove and reset loose anchor bolts at the 
locations below. Remove any debris from anchor bolts and anchor bolt holes being reset.  
Embed the anchor bolts into concrete using a chemical adhesive system in accordance with 
Section 806.02, Epoxy Resin Adhesives. Install in accordance with manufacturer’s 
recommendations. 

  Location:  Pier 2, North Bearing – 1 bolt 

 Include all costs for labor, materials, and equipment to complete this work in the unit price 
bid for “Remove and Reset Anchor Bolts.” 

602 SPECIAL SURFACE FINISH:  Apply TexCote XL 70 BridgeCote with Silane to the exposed 
outside edges of the bridge deck, and to all surfaces of the new and existing barriers on the 
bridge deck and approach slabs. Use gray surface finish color 36424 meeting AMS-STD-595 
with a medium textured finish.  

 Prior to applying the TexCote surface finish, remove the existing surface finish, seal cracks 
in the new and existing barriers, and prep the surfaces in accordance with the 
manufacturer’s recommendations.  

602 PENETRATING WATER REPELLENT TREATMENT:  Apply penetrating water repellent to 
the approach slabs and driving surface of the bridge deck. Apply penetrating water repellent 
solution prior to sealing any bridge deck cracks. Do not allow traffic until the solution has 
completely penetrated and the entire driving surface is dry.  

If water washing equipment is used for cleaning, provide either a water pressure washer with 
160°F water at 1,800 psi minimum nozzle pressure or a cold water pressure washer at 3,000 
psi minimum nozzle pressure.    

602 WEATHER LIMITATIONS:  All requests in accordance with 602.04 C.4 “Weather 
Limitations” require approval from the NDDOT Bridge Division. 

616  BEARING MODIFICATION:  Remove the existing bearings at the west abutment and install 
new bearings as shown in the plans. The existing bearings consist of a 5-7/8” thick 
elastomeric bearing pad vulcanized to a 5/8” thick top and bottom steel plates. The top steel 
plate is bolted to a 3/4” thick sole plate that is welded to the bottom flange of the steel 
girders. The total height of the existing bearings is 7-7/8”.   

 Remove the existing bearings by lifting and temporarily supporting the existing 
superstructure at the west abutment. Lift all beams simultaneously, in a manner that 
prevents damage to any parts of the structure to remain. Remove the sole plate welded to 
the bottom flange in a manner that prevents damage to the bottom flange of the girder and 
will permit the bottom flange to be welded to the new bearing assembly. Cut the existing 
anchor bolts flush with the surface of the concrete and paint the cut ends with epoxy.  

 Clean all dirt and debris from the concrete abutment bearing seats. Powerwash the 
horizontal surface of the abutment and apply penetrating water treatment prior to installing 
the new bearings. 

             
 Furnish and install the new bearings in accordance with the details provided in the plans. 
  
 Include all costs for labor, materials, and equipment to complete this work in the unit price 

bid for “Bearing Modification”.  

630 SAND BLASTING AND SPOT PAINTING:  Sandblast, clean, and paint structural steel 
surfaces as designated in the plans. Use a blue finish coat, color number 25177, meeting 
Aerospace Material Specification (AMS) Standard 595. 

650  DECK SPALL REPAIR:  The bridge deck has surface spall areas. Construct the deck spall 
repair as a Bridge Deck Overlay meeting Section 650 with the exception that a mobile mixer 
will not be required. The actual limits of the surface spall area to be repaired will be 
determined by the Engineer in the field by sounding. 

             
 Saw cut the perimeter of the repair area to a depth of 1". Remove all concrete to a minimum 

depth of 2" or to sound concrete, whichever is greater. Include the saw cutting and all 
material, labor and equipment required to remove the concrete and repair the bridge deck 
and/or approach slab spall areas in the bid item “Deck Spall Repair.” 

DocuSign Envelope ID: 27BBA787-507D-46B4-B390-6A062E051C3A

94-259.847R-2 
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STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND SS-2-999(064) 170 4 
  23 U.S.C. § 407 Documents

NDDOT Reserves All Objections

94-259.847R-3 

930 SPALL REPAIR:  The structure has areas of spalling and concrete deterioration as indicated 
in the “Spall Repair” table below.  

 Remove all unsound concrete and replace it to the original constructed section. Use a 15 
pound maximum size chipping hammer on any unsound concrete. Remove concrete around 
the periphery of any exposed reinforcing steel to provide a minimum clearance behind the 
bar of ¼“ plus or minus the dimension of the maximum size aggregate of the repair material. 
Provide sharp, neat lines at least 1 inch deep at the edges of the repair areas. Produce 
these sharp, neat lines by saw cutting or other means approved by the Engineer.  

 Sand blast clean the existing concrete and exposed reinforcing steel. Repair any damaged 
epoxy coating on the reinforcing steel with a patching material that meets ASTM A775 and 
ASTM D3963. Clean the existing concrete surface by high pressure water blasting.  

 Replace removed concrete with a two component, polymer-modified, cementitious repair 
mortar material that is specifically intended for patching concrete and contains a corrosion 
inhibitor. This patching material may be SikaTop 123 Plus (Sika Corporation), Duraltop Gel 
(Euclid Chemical Company), MasterEmaco N 400 (BASF Corporation), or an approved 
equal repair mortar. Place and cure the material as recommended by the manufacturer. 

 The extents of repairs as shown in the “Spall Repair” table are approximations. The actual 
limits and number of repair locations are to be determined by the Engineer in the field. See 
supplemental data for photos. 

 Include all labor, materials, and equipment needed to repair the spall areas in the bid item 
“Spall Repair.” 

930 ABUTMENT REPAIR:  Abutment repairs consist of removing the concrete backwall and 
portions of the bridge deck and concrete barriers and constructing the new endwall at the 
west abutment as shown in the plans.   

Excavate at the back face of the west abutment and sawcut the full thickness of the concrete 
backwall along the removal limits shown in the plans to create a smooth, clean joint. Coat 
the cut ends of the backwall reinforcement with epoxy paint following removal. 

Remove the bridge deck concrete, the thickened bridge deck end block, and the concrete 
barriers to the limits shown in the plans. Sawcut along the surface of the removal limits to 
produce a sharp, neat line and least 1” deep below the top of the concrete bridge deck. 
Preserve in place the longitudinal reinforcement in the bridge deck and barriers designated 
in the plans to remain in place. Sand blast clean any rust scale found on the exposed 
reinforcing steel.  

After removing the concrete, drill holes in the existing beam webs for new rebar, then sand 
blast and paint the structural steel surfaces at the west abutment to the limits designated in 
the plans. Complete all painting prior to installing formwork for the new abutment endwalls. 

Construct the west abutment bridge deck, endwall, barriers, waterproof membrane system, 
and abutment underdrain system in accordance with the details provided in the plans. Clean 
the existing concrete bridge deck joint surface by light sand blasting or high-pressure water 
blasting. After the surface has dried and just before placing new concrete, coat the bridge 
deck joint surface with an epoxy bonding agent. 

 Construct the joint between the existing concrete abutment and the new concrete endwall 
using a flexible foam expansion joint filler. The expansion joint filler may be X-FOAM (W.R. 
Meadows); NOMAFLEX (Nomaco); or an approved equal meeting ASTM D 8139. 

Include costs for excavation, shoring, concrete removal, drilling holes, flexible foam joint 
filler, and the membrane waterproof system, in the Lump Sum price bid for “Abutment 
Repair”. Class AAE-3 Concrete and “Reinforcing Steel – Grade 60 – Epoxy Coated” will be 
paid for separately.  

930 CRACK SEALING:  After the penetrating water repellent has been applied and is dry, the 
Engineer will perform a visual inspection of the items listed below to determine the need for 
crack sealing. Mark and repair all visible cracks appearing on the top surface 0.007" or 
greater in width at its widest segment or as directed by the Engineer. 

Immediately before applying the sealer, clean the cracks by removing all dust and debris 
with compressed air. Seal the cracks with a two-part epoxy in accordance with the 
manufacturer’s recommendations. Chase crack with the sealant application to limits of crack, 
including those portions that are narrower than 0.007" wide. Use Paulco TE-2501 (Viking 
Paints, Inc.), Dural 50 LM (Euclid Chemical Co.), TK-9000 or TK-2110 (TK Products), or an 
approved equal epoxy sealer.  

Include all material, labor and equipment required to crack seal the following items in the 
price bid for “Bridge Deck Crack Sealing:” 

 Bridge Deck 

The material, labor and equipment required to crack seal the following items are incidental to 
other bid items: 

 Bridge Approach Slabs 

SPALL REPAIR 
PICTURE LOCATION QUANTITY (SF) 
#1 West Abutment Column/Beam Seat 12.0 
#2 West Abutment North Wing 6.0 
#3 East Abutment Beam Seat 12.0 
#4 East Abutment North Wing 8.0 

DocuSign Envelope ID: 27BBA787-507D-46B4-B390-6A062E051C3A
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STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND IM-2-094(194)260 170 17 
  23 U.S.C. § 407 Documents
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100 SCOPE OF WORK: This project consists of removing an existing bridge and building a 
new 4-span prestressed concrete spread box beam bridge with a bridge slab length of 
249'-0" and a bridge slab width of 50'-6". 

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 price bid for Class AE-3 and AAE-3 concrete. 

105 BNSF FOURTH QUARTER CONSTRUCTION MORATORIUM: BNSF has the right to 
shut down all construction activities on BNSF property during the fourth quarter of each 
year (October 1 to December 26) to accommodate BNSF’s peak holiday shipping 
season. However, the Contractor can request a waiver (sent to the BNSF Project 
Engineer assigned to the project) from this moratorium by identifying the type of work to 
be performed, distance from BNSF track(s), and work timeframe. BNSF can choose to 
waive some or all of the moratorium (construction shut down during November 1 to 
December 26 only, for example) if BNSF determines that the construction activities will 
not have any impacts on BNSF peak train traffic. Minor work is often permitted adjacent 
to BNSF track(s), but major work (e.g. overhead bridge work) is typically not permitted by 
BNSF during the fourth quarter construction moratorium. 

202 REMOVAL OF STRUCTURE: The existing structure is an 4-span prestressed concrete 
girder bridge, 221'-0" long with a clear roadway width of 49'-8", and concrete 
substructures. The substructures are supported on treated timber piling. Remove Pier 3 
and Pier 4 substructures so there is no movement of railroad track ballast as determined 
by the railroad.  

 Construct a track protection canopy and track shield over the railroad tracks that cross 
beneath the existing structure. Design and construct the track protection canopy and 
track shield in accordance with SP 53(23) “Railroad Requirements”. Remove the track 
protection canopy and track shield after demolition activities adjacent to the railroad are 
complete. 

 Include all costs for the removal of the bridge, including costs to construct, maintain and 
remove the railroad track protection canopy and track shield, in the contract unit price for 
“Removal of Structure”. 

 Provide a minimum 4 week notice prior to the removal of substructures within the railroad 
right-of-way to: 

 Dan Peltier 
 Manager Engineering 
 763-782-3495 

Daniel.Peltier@BNSF.com

210 EXCAVATION: Include the excavation costs at the abutments, as shown in the “Detail at 
Abutment”, and the excavation costs at the piers in the lump sum bid item, “Class 1 
Excavation.” 

210  FOUNDATION PREPARATION: Include all work to excavate and shape the slopes at 
the front face of each abutment in the Lump Sum price bid for “Foundation Preparation”. 
Approximately 700 CY of material will need to be removed at Abutment 1 and 1,600 CY 
of material will need to be removed at Abutment 5. Suitable material removed from the 
abutments as part of the work for Foundation Preparation may be used as roadway 
embankment if approved by the Engineer. 

602 CLASS AE-3 AND AAE-3 CONCRETE: The strength requirements of Section 802.01 A.2 
“Class AE and AAE Mixes” are revised to develop a design compressive strength of 
3,000 psi (AE-3) and 4,000 psi (AAE-3) at 28 days. 

602 DIAPHRAGMS AND ENDWALLS: Place the 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. 

602 DECK PLACEMENT: Place the deck concrete at a minimum rate of 40 CY per hour.  

602     CRACK SEALING: After the penetrating water repellent has been applied and is dry, the 
Engineer will perform a visual inspection of the bridge deck and approach slabs to 
determine the need for crack sealing. Mark and repair all visible cracks appearing on the 
top surface 0.007" or greater in width at its widest segment or as directed by the 
Engineer. 

 Immediately before applying the sealer, clean the cracks by removing all dust and debris 
with compressed air. Seal the cracks with a two-part epoxy in accordance with the 
manufacturer’s recommendations. Chase crack with the sealant application to limits of 
crack, including those portions that are narrower than 0.007" wide. Use Paulco TE-2501 
(Viking Paints, Inc.), Dural 50 LM (Euclid Chemical Co.), TK-9000 or TK-2110 (TK 
Products), or an approved equal epoxy sealer. Include all work and materials associated 
with the bridge deck and approach slab crack sealing in the price bid for the Class AAE-3 
concrete and approach slab bid items. 
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602 SPECIAL SURFACE FINISH: Apply TexCote XL 70 BridgeCote with Silane on all 
exposed substructure surfaces, the outside edges of the pier diaphragms, the fascia of 
the exterior beams, the outside edges of the deck, the underside of the deck overhangs, 
the exposed endwall areas outside of the exterior beams, and to all bridge and approach 
slab barrier surfaces. Seal all cracks in accordance with the manufacturer's 
recommendations prior to applying the TexCote special surface finish. Include all special 
surface finish costs in the unit price bid for Class AE-3 and AAE-3 concrete. 

 Use a medium textured finish. Use brown surface finish color number 30475 meeting 
AMS-STD-595 for the back face of the barriers, excluding the recessed areas. Use gray 
surface finish color number 36424 meeting AMS-STD-595 for all other surfaces.   

  
 Submit to the Engineer a 1' x 1' sample of the brown surface finish. 

602 WEATHER LIMITATIONS: All requests in accordance with 602.04 C.4 “Weather 
Limitations” require approval from the NDDOT Bridge Division. 

604 PRESTRESSED BEAMS: Set prestressed beams on bearing seats without field bending 
substructure or beam reinforcing steel. 

622 PILING: Drive pier piling with a diesel hammer with an operational energy of at least 
78,836 foot-pound-tons (minimum ram weight of 5,000 pounds) computed by the 
formula: 

  
 W(E–22,176) + 0.711E 

 Drive abutment piling with a diesel hammer with an operational energy of at least 47,848 
foot-pound-tons (minimum ram weight of 4,000 pounds) computed by the formula: 

  
 W(E–16,016) + 0.598E 
   
 W = Weight of the ram (tons) 
 E = Operational hammer energy 

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

If the pile has not reached bearing 10 feet beyond the estimated depth, stop driving the 
pile and wait 24 hours to allow pile setup to occur. After 24 hours warm the hammer with 
a minimum of 20 blows by striking the ground or timber mats. Restrike the pile with 10 
blows to determine if bearing has been achieved. If bearing was not achieved during 
restrike, continue to drive the pile until bearing is achieved. 

930 ROADWAY CANOPY: Construct canopies beneath the new structure to protect traffic 
from falling material. Construct the canopies over the traveled roadway and the railroad 
tracks that cross beneath the structure. The canopies are added safeguards and do not 
relieve the Contractor from any responsibility for the safety of the public. Submit the 
canopy details, including materials that will be used, to the Engineer for review.  

 Construct the canopy over the railroad tracks in accordance with SP 53(23) “Railroad 
Requirements”. Provide a minimum vertical clearance of 21'-6" above the top of the 
railroad tracks. Extend the canopy a minimum distance of 5'-0" beyond the outside edge 
of the bridge deck and a minimum distance of 10'-0" in each direction from the centerline 
of the railroad tracks beneath the structure. 

  
 Construct the canopy over the roadway to provide a minimum vertical clearance of 15'-6" 

above the top of the roadway. Extend the canopy a minimum distance of 5'-0" beyond 
the outside edge of the bridge deck and a minimum distance of 5'-0" beyond the edge of 
the driving lanes beneath the structure. 

 Construct the canopies beneath the new structure before installing formwork for the new 
bridge deck. The canopies may be supported from the ground or suspended from the 
girders.  

 Maintain the canopies beneath the new structure during construction of the bridge 
superstructure and remove the canopies after construction of the bridge superstructure is 
complete. Include all costs for construction, maintenance, and removal of the canopy 
systems for the new structure in the Lump Sum price for “Roadway Canopy”. 
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100 SCOPE OF WORK:  Work at this site consists of removing and replacing the west approach 
slab, deck spall repairs, spall repairs to substructures, repair and reset bearings, erosion 
repair, and expansion joint modification.  

203  EMBANKMENT SPECIAL:  Place imported topsoil meeting Section 203.04 D.3 to repair 
areas of erosion at the west and east abutments. 

  
 At the west abutment, erosion has occurred behind the SW wingwall and beneath the south 

end of the abutment. After the void beneath the abutment is filled with controlled density 
backfill, place and compact the topsoil in layers not to exceed 12 inches. It is estimated that 
less than 15 CY of imported topsoil will be required for the repairs at the west abutment.  

 At the east abutment, an erosion trench has formed near the north end of the abutment. 
Place topsoil to fill the erosion trench and compact the topsoil in layers not to exceed 12 
inches. It is estimated that less than 5 CY of imported topsoil will be required for the repairs 
at the east abutment. Install a waterproof membrane per Section 602.03 B on the back face 
of the east abutment at the vertical joint between the bridge deck and the NE wingwall. 
Excavate to a depth of 2’-0” to install the membrane, backfill, and seed per Note 255 TRM 
TYPE 1.  

  
 Include all labor, equipment, and material to repair the slope erosion at the abutments and 

install the joint waterproofing at the east abutment in the bid item “Embankment Special.” 

255 TRM TYPE 1:  After placing imported topsoil at the abutments, seed the topsoil with Class II 
seed mixture meeting Section 251.03 D. Prior to seeding, loosen the soil by means of a 
hand rake or drag. Place seed by broadcasting the area at a rate of 0.06 pounds per SY. 
After seeding, rake the area loosely to cover the seed. Install TRM Type 1 over the repaired 
embankment. Do not trench the sides of the TRM. Include all labor, equipment, and material 
to seed and install the TRM in the bid item “TRM Type 1.” 

    
602 REMOVE AND RESET ANCHOR BOLTS:  Remove and reset loose anchor bolts at the 

locations below. Remove any debris from anchor bolts and anchor bolt holes being reset.  
Embed the anchor bolts into concrete using a chemical adhesive system in accordance with 
Section 806.02, Epoxy Resin Adhesives.  Install in accordance with manufacturer’s 
recommendations. 

  Location:  Pier 2, South Bearing – 1 bolt 

 Include all costs for labor, materials, and equipment to complete this work in the unit price 
bid for “Remove and Reset Anchor Bolts.” 

602 SPECIAL SURFACE FINISH:  Apply TexCote XL 70 BridgeCote with Silane to the exposed 
outside edges of the bridge deck, and to all surfaces of the new and existing barriers on the 
bridge deck and approach slabs. Use gray surface finish color 36424 meeting AMS-STD-595 
with a medium textured finish.  

 Prior to applying the TexCote surface finish, remove the existing surface finish, seal cracks 
in the new and existing barriers, and prep the surfaces in accordance with the 
Manufacturer’s recommendations. 

602 PENETRATING WATER REPELLENT TREATMENT:  Apply penetrating water repellent to 
the approach slabs and driving surface of the bridge deck. Apply penetrating water repellent 
solution prior to sealing any bridge deck cracks. Do not allow traffic until the solution has 
completely penetrated and the entire driving surface is dry.  

If water washing equipment is used for cleaning, provide either a water pressure washer with 
160°F water at 1,800 psi minimum nozzle pressure or a cold water pressure washer at 3,000 
psi minimum nozzle pressure.     

602 WEATHER LIMITATIONS:  All requests in accordance with 602.04 C.4 “Weather 
Limitations” require approval from the NDDOT Bridge Division. 

650  DECK SPALL REPAIR:  The bridge deck has surface spall areas. Construct the deck spall 
repair as a Bridge Deck Overlay meeting Section 650 with the exception that a mobile mixer 
will not be required. Include the area of bridge deck repair adjacent to the expansion joint at 
the west abutment in the quantity and work required for “Deck Spall Repair”. The actual 
limits of the surface spall area to be repaired will be determined by the Engineer in the field 
by sounding. 

         
 Saw cut the perimeter of the repair area to a depth of 1". Remove all concrete to a minimum 

depth of 2" or to sound concrete, whichever is greater. Include the saw cutting and all 
material, labor and equipment required to remove the concrete and repair the bridge deck 
and/or approach slab spall areas in the bid item “Deck Spall Repair.” 

910 CONTROLLED DENSITY BACKFILL:  Fill the voids beneath the west abutment footing, and 
around the piling, using a controlled density backfill consisting of cement, water, fly ash, and 
aggregate at the ratio specified below. The mix design yields approximately one cubic yard 
of flowable mortar. 

           MIX DESIGN 
  
     Material  Weight (lbs) 
     Cement        70 
     Fly Ash       125 
     Fine Aggregate     2600 
     Water      416.5 

 Include all labor, materials, and equipment to fill the void beneath the abutment in the bid 
item “Controlled Density Backfill.” 
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930  BRIDGE REPAIR - BEARINGS:  Complete repairs to 20 bridge bearings at the locations 
noted below. Bearings at each of the substructures are numbered sequentially, starting with 
Bearing 1 located beneath the north exterior girder line. 

  
  West Abutment – Bearings 1 thru 5 
  Pier 2 – Bearings 1 thru 5 
  Pier 3 – Bearings 1 thru 5 
  Pier 4 – Bearings 1 thru 5 

 Remove the existing bearings by lifting and temporarily supporting the existing 
superstructure at each of the substructure locations noted. Lift the superstructure at only one 
substructure unit at a time. Lift all beams simultaneously, in a manner that prevents damage 
to any parts of the structure to remain. 

  
 Remove the sole plates, pins, and rockers at the designated locations. Do not remove the 

anchor bolts, masonry plates, pintles, or keeper plates fastened to the masonry plates. The 
sole plates for Bearings 1 thru 4 are fastened to the bottom girder flange using cap screws. 
The sole plates for Bearing 5 are welded to the bottom girder flange at each location. 
Remove all sole plates in a manner that prevents damage to the bottom flange of the girder 
and will permit the sole plate to be re-welded to the bottom flange. Remove portions of the 
concrete diaphragms at the piers, as designated in the plans, to facilitate removal and 
reinstallation of the sole plates.  

 Clean the sole plates, pins and rockers after removal. Clean all rust from the pins and the 
cradles in contact with the pins and grease the pins with an all-purpose lithium grease prior 
to reinstalling the bearings. Reinstall the bearings in a vertical position beneath each girder 
line and weld the sole plate to the bottom girder flange as designated in the plans. Replace 
the concrete removed from the pier diaphragms with new Class AE-3 concrete. Sand blast 
clean the existing concrete and exposed reinforcing steel prior to placing the new concrete. 

 Clean in-place the masonry plates, anchor bolts, pintles and keeper plates prior to 
reinstalling the bearings. Clean all dirt and debris from the concrete pier caps and abutment 
bearing seats and pressure wash the surfaces with water.  

  
 Include all costs for labor, equipment, and materials to complete this work in the lump sum 

price bid for “Bridge Repair - Bearing”.  

930 SPALL REPAIR: The structure has areas of spalling and concrete deterioration as indicated 
in the “Spall Repair” table below.  

 Remove all unsound concrete and replace it to the original constructed section. Use a 15 
pound maximum size chipping hammer on any unsound concrete. Remove concrete around 
the periphery of any exposed reinforcing steel to provide a minimum clearance behind the 
bar of ¼“ plus or minus the dimension of the maximum size aggregate of the repair material. 
Provide sharp, neat lines at least 1 inch deep at the edges of the repair areas. Produce 
these sharp, neat lines by saw cutting or other means approved by the Engineer.  

 Sand blast clean the existing concrete and exposed reinforcing steel. Repair any damaged 
epoxy coating on the reinforcing steel with a patching material that meets ASTM A775 and 
ASTM D3963. Clean the existing concrete surface by high pressure water blasting.  

 Replace removed concrete with a two component, polymer-modified, cementitious repair 
mortar material that is specifically intended for patching concrete and contains a corrosion 
inhibitor. This patching material may be SikaTop 123 Plus (Sika Corporation), Duraltop Gel 
(Euclid Chemical Company), MasterEmaco N 400 (BASF Corporation), or an approved 
equal repair mortar. Place and cure the material as recommended by the manufacturer. 

 The extents of repairs as shown in the “Spall Repair” table are approximations.  The actual 
limits and number of repair locations are to be determined by the Engineer in the field. See 
supplemental data for photos. 

 Include all labor, equipment and materials needed to repair the spall areas in the bid item 
“Spall Repair.” 

  

                                                           

930 CRACK SEALING: After the penetrating water repellent has been applied and is dry, the 
Engineer will perform a visual inspection of the items listed below to determine the need for 
crack sealing. Mark and repair all visible cracks appearing on the top surface 0.007" or 
greater in width at its widest segment or as directed by the Engineer. 

Immediately before applying the sealer, clean the cracks by removing all dust and debris 
with compressed air. Seal the cracks with a two-part epoxy in accordance with the 
manufacturer’s recommendations. Chase crack with the sealant application to limits of crack, 
including those portions that are narrower than 0.007" wide. Use Paulco TE-2501 (Viking 
Paints, Inc.), Dural 50 LM (Euclid Chemical Co.), TK-9000 or TK-2110 (TK Products), or an 
approved equal epoxy sealer.  

Include all material, labor and equipment required to crack seal the following items in the 
price bid for “Bridge Deck Crack Sealing:” 

 Bridge Deck 

The material, labor and equipment required to crack seal the 
following items are incidental to other bid items: 

 West Approach Slab 

SPALL REPAIR 

PICTURE LOCATION QUANTITY 
(SF) 

#1 West Abutment Bearing Seat 30.0 
#2 West Abutment Backwall 4.0 
#3 East Abutment Bearing Seat 3.0 
#4 East Abutment Backwall 1.0 
#5 Back Face Barrier – SW Corner 3.0 
#6 Pier 3 – Column 1 1.0 

DocuSign Envelope ID: 9C1175C3-CAEE-4DA7-B000-8350BC35E5BC

94-260.304R-3 



                                                                                                                          
              NOTES                                

10/2/2023  3:50:06 PM R:\project\20999000.064\Bridge\dgn\94-260.304R\170BR_041_NOTES.docm 

STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND SS-2-999(064) 170 43 

94-260.304R-4 

NDDOT Reserves All Objections
23 U.S.C. § 407 Documents

950 EXPANSION JOINT MODIFICATION:  Remove the existing expansion joint and concrete 
abutment end block as detailed in the plans. Construct a new concrete abutment end block 
and install a polyurethane foam joint seal. Use a pre-compressed polymer impregnated 
polyurethane foam expansion joint seal coated with a highway-grade silicone surface 
providing a permanent weather tight seal. Use a compatible two-component epoxy adhesive 
on the expansion joint seal for bonding. 

  
The joint seal may be Wabo FS Bridge Seal (Watson Bowman Acme); BEJS Bridge 
Expansion Joint System (Emseal); Iso-Flex Silfast XL (LymTal International), or an approved 
equal. Prepare the joint opening and install the joint seal according to the manufacturer's 
recommendations. The quantity of expansion joint modification includes the full length of the 
end block to be repaired. Provide a joint seal the full length of the clear roadway width 
between barriers, plus an additional 6 inches of joint seal at each end to be turned up 
vertically matching the inside face of the barrier. Include all to labor, materials and 
equipment needed to remove and reconstruct the concrete end block, and to install the 
polyurethane foam joint seal, in the unit price bid for “Expansion Joint Modification.” 
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    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

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

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 
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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

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally

 

08/27/19

4683

D-261-1

11-18-10

Kirk J Hoff,



(see note 3)

B

DETAIL "A"

SECTION A-A

Dowel bar support

Plain round dowel bar placed at midpoint of slab

Sawed transverse contraction joint (see DETAIL "A")

1/8" to 3/16"

"8
1

Hot poured joint sealant

CONTRACTION JOINT DOWEL ASSEMBLY

A

A

6"

Edge of Shoulder

6"

Plain round dowels @ 12" c to c

Edge of Full Depth PCC Pavement
` Joint

      B = T/3 for AAE or dowelled concrete pavement

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

2.  T = Thickness of pavement.

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

 

Notes

CONTRACTION JOINT DOWEL ASSEMBLY

6"

A

A

6"

Edge of pavement

6"

Plain round dowels @ 12" c to c

8' Shoulder16' PCC 14' PCC

Edge of Full Depth PCC Pavement
` Joint

Median Edge of PCC Pavement

INTERSTATE

NON-INTERSTATE

Edge of Shoulder

Edge of Full Depth PCC Pavement

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

(width varies)

6" min

6" min

Expanded Details for clarity

Revised Joint Details and notes

Removed dowel size reference

10/25/2019

  3/16/2016

  6/23/2014
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9"

9"

T

1" Sawed

6"

2…"

T/2 + ƒ"

STAGES OF CONSTRUCTION

See DETAIL "A"

End of concrete pour

Stake assembly on grade
Stage 1

Stage 2

See DETAIL "B"

Current concrete pour
Previous concrete pour

Stage 3

DETAIL "B"

DETAIL "A"

PLAN VIEW

1" diameter X 6" thin wall conduit

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

2-6"

2'-6"

1•" Threaded

Bars placed @ 18" c to c

DEFORMED INSERT

SPLICER BAR
DEFORMED 

B.Remove end of concrete pour

C.Remove backer rod filler

D.Thread deformed insert into deformed splicer bar

Deformed bar splicer assembly

Splicer bar #7 deformed bar Grade 60

Threaded portion of bar to be filled with grease

"STAGES OF CONSTRUCTION" drawings, this standard

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

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

 

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

 

1.  Saw and seal all construction joints.

 Notes

Hot poured Joint sealant

 8-27-19
 3-16-16

1'-9" 1'-3"

Edge of Shoulder
Edge of PCC Pavement

8' Shoulder14' PCC16' PCC

Median Edge of PCC Pavement
` Joint

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

Previous concrete pour

Grade

Grade

A.Full depth saw cut

Forged end

bar-Grade 60

#7 deformed 

bar-Grade 60 

#7 deformed 
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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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Type B Layout

(Type B Layout)

Section A-A

Construction Detail

Typical Module

Lid

400 lb

200 lb

2100 lb

and 1400 lb

200, 400, 700

Outer Containers Typical Assembly

Traffic

Left Side

Traffic

Both Sides

Traffic

Right Side

700 lb

Cones

Type B Attenuation Device

Dash Number

(LBS)

Module Weights
Replacement Module

Module Weights (LBS)

Fill Chart

Module Weights (LBS)

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

Module

36"

45"

30"

36"

36"

28"

4" black

18" 18"

24"

4" black

18"

18"

4" black

18"

2'-6" Min

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

6"

Length "L"

6"

6"

2"
Min
2'-0"

3'-0" Max

A

A

36" Modules

3:1 Max

Lid

Fill

Cone

Outer container

Traffic side

top edge

from

Distance

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13 B14 B15 B16

Traffic side

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

B16

Length (L)

2100

1400

700

400

200

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

1400

1400

1400

1400 1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

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

1

1

2

1

2

1

1

2

1

2

1

1

2

1

2

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

2

1

1

1

2

1

1

200 400 700 1400 2100

"2
18 5" 4" 3" 0"

Embankment

Reflective Sheet Detail

3" orange (A)

3" orange (A)

3" orange (A)

shoulder

finished

4:1 to

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

Note:

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

flat Area
Length "L"

sheeting for permanent installations.

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

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

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

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

Note:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2.  Modules

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

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

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

1.  Materials

 

Notes:

10-03-19    New Design Engr PE Stamp

  9-27-17    Update to active voice

                  reflective sheet detail

  7-18-14    Revised sheeting in 
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Top Post Receiver Data Table

A B C D E F
Sizes (B)

Square Post

Perforated Tube

Slip Base Assembly

Multi-Directional

Bolt Retainer for Base Connection

Ground line

Ground line

12"

25"

15"

3"

4"

"2
1

"8
7

"2
11

2"

2"

"2
11

"4
3

1"

"2
12

8"

"16
96

"16
155

"16
156

"4
3

60"

6"

6" 6"

3" 3"

4"

24"

1"

1"

12"

6" 6"

7"

1"

1"

"16
115

12"

"32
93 "32

93

"16
52

"8
33

"16
11

"16
115

D

E

E

F

"16
52

"8
33

"16
11

"16
71

"32
93 "32

93

"16
96

C

A

A

B

A A

60^

6" dia.

6" dia.

6" dia.

9" 9"

60^

T
ra
ff
ic
 F
lo

w

Anchor unit

Ground line

A
n
c
h
o
r 
u
n
it

P
o
s
t 
s
le
e
v
e

"2
14

T
ra
ff
ic
 F
lo

w

"16
71

of Posts

Number

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

Base

Slip Gauge

Standard

U.S.

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2 12

12

12

12

12

12

12

12

12

12

10

10

10

12

12

12

12

10

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.105

0.105

0.105

0.135

0.135

12

12

12

12

10

10

1.702

2.416

2.773

3.432

3.141

4.006

0.129

0.372

0.561

0.605

0.804

0.979

0.380

0.590

0.695

0.841

0.803

1.010

0.172

0.372

0.499

0.590

0.643

"32
91

"64
91

"2
12

"2
12

"16
53

"32
13

"8
5

"32
25

"32
211

"64
331

"4
31

"8
71

"x10 ga.2
12

"x10 ga.16
32

"-13 gr. 8 serrated flange nut2
1

" U.S.S. steel flat washer2
1

" stainless release bushing2
1

" U.S.S. steel flat washer2
1

" gr. 8 flange bolt4
3"x22

1

"8
3

"16
3

"8
3

washer and lock washer

" dia. bolt with8
3

and lock washer or rivet

" dia. bolt with washer8
3

and lock washer

" dia. bolt with washer8
3

" dia.16
9

" dia.2
12

" Reprocessed Teflon32
1Bolt Retainer- 

in.

of Inertia

Moment

2 x 2

(A)

Telescoping Perforated Tube

16
3 x 216

32

2
1 x 22

12

2
1 x 22

12

4
1 x 24

12

2
1 x 12

11

4 2 3
in.

Modulus

Section

in.

Sec. Area

Cross

in.

Size

Post

in.

Size

Sleeve

in.

Base

Slip

without

Size

Anchor

4
12

2
12

4
12

4
12

16
32

4
12

2
12

2
12

4
12

2
12

4
12

2
12

2
12

2
12

2
12

4
12

2
12

in.

Thickness

Wall

lbs.

per Foot

Weight

2

2

4
12

2
12

2 12 Yes2
12

2 12 Yes4
12

2 12 12 Yes4
122

12

2 12

10

3

2

No

No

0.105

0.785

A
n
c
h
o
r 
u
n
it

" teflon bolt retainer32
1

4" max.

4" max.

Anchor Unit and Post Assembly

Top Post Receiver

Bottom Soil Stub

in.

Size

Tube

Properties of Telescoping Perforated Tube

60"

"16
5R=

"16
5R=

and Post Sleeve Assembly

Slip Base Anchor Unit

Multi-Directional

Plate - ASTM A572 grade 50

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

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

" ASTM A36 structural angle8
3"x2

1"x22
1Angle Receiver - 2

Plate - ASTM A572 grade 50

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

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

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

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

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

1.  Torque slip base bolts as specified by manufacturer.

Notes:

post installation)

anchor plate (one

Minimum 10 guage

post installation)

anchor plate (two 

Minimum 10 guage

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

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

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

New Design Engr PE Stamp
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Front View Side View

Anchor unit

Ground line
1"

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

1"

.375"
.375"

17.125"

1"

U-Channel Post

Retainer strap

Anchor unit

4"

38"

42"

Ground line

38"

4"

Retainer Strap Detail

Sign post

S
ig

n
 p

o
s
t

S
ig

n
 p

o
s
t

A
n
c
h
o
r 
u
n
it

Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

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

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

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

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

b) Alternately tighten two connector bolts.

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

b) Rotate strap to vertical position.   

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

d) Rotate strap 90° to left.

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

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

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

Alternate A Steps of Installation:
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Updated to active voice

10-03-19

  9-27-17

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally2-28-14

 

 

4683

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS D-704-8

Kirk J Hoff,

10/03/19



3.15" 29.7" 3.15"

36"

4.5"

9"B

4.5"

18"

New Design Engineer PE Stamp

Added sign & background color

10-03-19

  8-17-17

Background: orange

Legend: black (non-refl)

48"

"2
16"8

75

"8
3

"8
5

"2
11R

24"

"4
33

"4
33

"2
14

6"C

6"C

20""4
119

"4
316 18"

2""2
12

Background: orange

Legend: black (non-refl)

"4
124"16

324 24"

"4
33

"2
14

"4
33

6"C

6"C

60"

"2
11R

"8
3

"8
5

19"19"

G20-1-60

Background: orange

Legend: black (non-refl)

24"

"4
33

"2
14

"4
33

6"C

6"C

60"

"8
5

"8
3

"2
11R

"16
1515"16

1515

G20-1b-60

Background: orange

Legend: black (non-refl)

G20-50a-72

36"

5"

4"

5"

6"C

72"

19"19"

6"C

4"

6"C

33""16
715"8

514

"16
152 "16

152

"16
71533" "8

514

"8
5

"8
7

"4
12R

Background: orange

Legend: black (non-refl)

G20-52a-72

"16
71533" "8

514

"16
152

19"19"

"8
5

"8
3

"2
11R

24"

"2
14

3"

"2
14

6"C

6"C

72"

G20-55-96

Background: orange

Legend: black (non-refl)

48"

"16
157

3"

"16
77

5"C

6"C

"16
75

6"C

96"

"4
11

"16
155

"16
3336""8

1166""16
720

"8
740"8

740

"16
1116""16

927 13"6"

"16
1331"16

1331

"16
3245""2

1255""16
714

"16
137"16

137

3"R

"4
3

"4
11

G20-2-48

G20-52a-72

G20-50a-72

"8
52

"4
15"8

39

"2
1R

"8
3

3"

3"

30"

"2
13

"2
13

36"

Background: orange

Legend: black (non-refl)

"2
12

6"C

G20-4b-36

"16
514 "8

711

"2
131"

"16
158

"16
158

"16
16

"16
16

"2
1

"4
3

48"

48"

1"

"4
35

E5-1-48

See ARROW DETAILS

See ARROW DETAILS

ARROW DETAILS

"16
922"16

922

"16
1314"16

1314

3"R

10"EM

"4
35

"16
1518

"2
17

"16
1314"4

312

60°

"4
3R

"4
113"4

316

"2
11

"8
38

"8
38

"2
14

14"

30"

"4
3R

"/ft2
1

Taper

6"C

6"C

"2
12

"8
71R

Background: orange

Legend: black (non-refl)

24"

4"

5"D

"8
3

"8
5

"2
11R

12""2
111

8"

7"

9"9" See ARROW DETAILS

M4-9-30

M4-9(L or R)-30 & 

"16
11R

"16
11R

4"

4"

"8
74

"8
17"16

9

"2
13

"4
31

6"4"

4"

"8
710 "8

17

"16
9

9"

"2
13

"2
13

"2
15

Advanced Right or Left

M4-9(L or R)-30

Straight

M4-9-30

"32
315

"32
315

4"

4"

"8
17"8

710

"2
13

"16
9

"16
11R

Right or Left

M4-9(L or R)-30

"4
31

E5-1(L or R)-48

(A)

or left.

Arrow may be right or left of the legend to indicate construction to the right (A)

NOTES:

See ARROW DETAILS

Background: orange

Legend: black (non-refl)

M4-8-36

Background: green (orange optional)

Legend: white

30"
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Background: white

Legend: black (non-refl)

18"18"

19"19"

48"

30"

"2
1

"4
3

5"

4"

5"

Background: white

Legend: black (non-refl)

R11-2a-48

Background: white

Legend: black (non-refl)

R11-4a-60

30"

60"

"8
71R

"2
122 "16

524

1"3"

"4
13

3"

"4
124"4

124

"2
1

"4
3

"8
71R

4"

"2
12

"2
12

4"

6"C

6"C

5"C

8"D

8"D

Background: white

Legend: black (non-refl)

60"

1"3"

"2
122 "16

524

"4
3

"2
1

"8
71R

3""8
15

R11-3c-60

Background: white

Legend: black (non-refl)

30"

4"

"8
33

"8
33

"4
14

4"C

6"C

5"C

"8
512"8

53 "8
71

"8
317

"8
113 3" 10"8" 11"

"2
13

24"

5"

5"

5"D

5"D

24"

4"

"16
18

"16
137

"8
3

"8
5

"16
139

"16
99

"2
11R

"8
18

"8
18

18"

"16
53

"16
53

"16
93

"8
3

"8
5

24"

"2
12

"2
12

"16
93

"2
11R

3"D

2"

3"D

2"

3"D

R1-50P-24

R2-1aP-24

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION
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of Transportation

North Dakota Department

document is stored at the
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PE-         , 

Registration Number 

issued and sealed by 

This document was originally8-13-13
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REGULATORY SIGNS

 

Kirk J Hoff,
New Design Engineer PE Stamp

Revised sign number

10-03-19

  8-17-17

10/03/19



6"C

6"C

6"C

"4
11

"4
3

48"

48"

W8-56-48

Background: orange

Legend: black (non-refl)

"8
112"16

312

"16
151112"

"8
71314"

WORD LETTER SPACING

AHEAD Standard

Standard

Standard

Standard

Standard

200 FT

350 FT

500 FT

1000 FT

1500 FT

 MILE2
1

1 MILE

 * DISTANCE MESSAGES

"2
13

"2
13 Reduce 40%

Reduce 40%

Reduce 50%

ARROW DETAILS

Background: orange

Legend: black (non-refl)

W5-8-48

48"

48"

"8
79"8

79

"16
116"16

116

"16
111"16

111

"16
119

"16
119

"4
12

6"D

6"D

6"D

6"D

"2
14

"2
14

"2
14

W9-3a-48

48"

W5-9-48

Background: orange

Legend: black (non-refl)

"16
91

48"
6"D

6"D

6"D

6"D

3"

3"

3"

"8
310"8

310

3"

"16
17

6"C

6"C

6"C

"2
13

"2
13

48"

48"

W8-53-48

Background: orange

Legend: black (non-refl)

"16
151112"

"16
515"8

315

"8
71314"

"4
11

"4
3

"4
3

"4
11

"4
3

"4
11

6"C

6"C

"2
13

"2
13

48"

48"

W8-54-48

Background: orange

Legend: black (non-refl)

"16
151112"

"16
515"8

315

"4
3

"4
11

W8-55-48

Background: orange

Legend: black (non-refl)

7"C

7"C

4"

4"

"4
3

"4
11

48"

48"

17"17"

14""16
1513

7"C

6"C

"16
93

"16
93

DETAILS

See ARROW

"16
1310"16

1310

"16
116"16

116

"8
110"8

110

"2
12

*

*

"2
12

"2
13

"2
13

3"R 3"R 3"R

3"R3"R

3"R

"4
11

3"R

"4
3

48"

48"

W8-9a-48

Background: orange

Legend: black (non-refl)

"8
511"8

511

"16
1519"16

1519

2"

7"C

"16
134

7"D

"16
134

7"D

"8
18

"8
18

48"

48"

W9-3a-48

Background: orange

Legend: black (non-refl)

20"

"8
311

"16
1313

"16
1313

3"R

"4
11

"4
3

"4
17

"16
134

"16
134

"4
17

"16
134

W5-9-48

"8
52

"8
3

"2
14

"16
7R

"4
12

"8
11

45°

"8
52

"4
14"4

14

"8
74

"8
74

"8
5

19"

"8
58

"8
74

"8
74

"8
5

"8
52

"2
110R

"2
110R "16

13R

"8
38

40.9°

40.9°

"4
13

"8
52

"8
58

"16
13R

New Design Engineer PE Stamp

Revised sign and arrow details

Updated sign number

10-03-19

  5-31-18

  8-17-17
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WARNING SIGNS
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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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Arrow Panel 

Sequencing 

Arrow Panel 

Sequencing 

Delineator Drum Sequencing Arrow Panel

KEY

(when shoulder is 8' or wider)

SHOULDER CLOSURE WITH LANE CLOSURE

PORTABLE TRAFFIC SIGNAL OR CHANGEABLE MESSAGE SIGN ON SHOULDER

Message Display

20'

2'

2'

20'

 L3
1

2'

3'

 L3
1Merging taper length L

20'

2'

2

 L3
1

Delineator drums 5' spacing

3'

Edge of shoulder

Edge of driving lane

Delineator drum S spacing

Edge of driving lane

Edge of shoulder

Delineator drums 5' spacing

Edge of shoulder

Edge of driving lane
Delineator drums 5' spacing

 S spacing3
1Delineator drums 

 S spacing3
1Delineator drums 

DISPLAY

MESSAGE

Portable Traffic Signal

(when shoulder is less than 8' wide)

SHOULDER CLOSURE USED WITH LANE CLOSURE

Delineator drum S spacing

Changeable Message Sign

Portable Traffic Signal or

to direct vehicular traffic to remain within the traveled way.

devices to close shoulder in advance, to delineate beginning of work space, and 

3.  When paved shoulders of 8 foot width or more are closed, use channelizing 

used as a travel lane, use a normal merging or shifting taper.

L.  If a shoulder is 3
12.  If a shoulder taper is used, use a length of approximately 

L = WS (45mph or more)

/60 (40mph or less)
 

L = WS 

L = Taper length in feet

W = Width of offset in feet

S = Posted Speed Limit in mph1.

Notes:

L         

10-25-19

  9-27-17

Added L dimension to detail

Updated to active voice

D-704-12SHOULDER CLOSURE TAPERS

 

 

10-3-13
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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

D-704-14

4683

CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS
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T
h
re

a
d
e
d

3
"

27"

" 
D
ia
 b

o
lt

4
1

1

2" ID

2" ID

27"

9'- 4"

"
2

1
1
7

1
0
"

27"

13"

" ID4
37

"
4

3
1
7

12" 2"2"

1
9
"

1
0
"

3
2
"

3
"3"

10"10"10"

30"

Optional

U3

14 spaces @ 8" each

4"

3"3"

4"

U2

U1U1

U2

A

B

3"

5
"

2
"

3
2
"

"
4

3
1
7

"2
11

7
"

3"

"
4

3
1
7

"2
11

4"4"

30" 60"

10' Nominal

4" 4"

30"

U1U1

U2
U2

8"

5"

3.5" 3"

2
"

2
"

"2
11

" Rad16
32

4" Dia x 3/8" washer

2
5
"

Bar List

Mark Size No. Length Shape

C1

U1

U2

U3

4

4

4

4

6

2

2

15

9'- 4"

4'- 8"

"4
14'- 10

5'- 4" Bent

Straight

Bent

Bent

Double Hex Connection Bolt

" Dia connecting bolt4
11

U3

C1

(Typ)

(optional)

10" Rad

Entrance Angle

White - 4"

136

200

Property Result
 Method

ASTM Test
Intensity

Specific

Yellow - 4"

(min psi) @ yield

Tensile strength

-20°F (ft-lbs/in of notch)

Impact strength @

73°F (ft-lbs/in of notch)

Impact strength @

" @ 73°F4
1PSI 

Flexural strength,

" @ 73°F4
1

Flexural modulus, PSI

Thickness (min)

Elongation @ yield 30%

300,000

8,000

14.0

3.2

5,500

.090"

D638

Method A

  D256

Method A

  D256

D790

D790

D638

Surface 1

Surface 2

Surface 3

" Min thickness
8
3

Min 4" OD washer 

Nut and washer

(One per 10 Ft section)

on Surface 1 & 2.

edge.  Two way reflective

as the edge line along barrier

Use same color reflective faces

thermo-plastic material conforming to the following:

Use high impact,weatherable engineering 

Marker Body

to temporarily mount markers to portable concrete barrier.

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

" thick, 8
1Use factory applied solid butyl rubber 

Adhesive

in candlepower for the reflector:

performance with an observation angle of 0.1' measured 

backing, 3" wide, providing the following minimum optical 

Use retroreflective, acrylic microprism material with acrylic 

Reflective Tape

     individual sections.

7.  Place barrier to minimize openings between 

 

     barrier installation.

     nut and washer connection for duration of 

     double hex connecting bolt.  Maintain bottom 

" Dia A-307 4
1

6.  Connect barrier sections with 1 

 

     barrier at 20' centers.

5.  Place barrier markers at the center of the

 

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

4.  Imprint barrier ends A and B as shown with

 

     of NDDOT Standard Specifications.

3.  Provide steel in accordance with Section 612 

 

2.  Use AAE-3 Concrete.

 

     ASTM A153, except for the loop inserts.

1.  Galvanize all exposed hardware as per

 

Notes:

New Design Engr PE Stamp

Updated to active voice

11-01-19

  9-27-17

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

 

4683

07-20-12

D-704-51
(TEMPORARY USAGE)

PORTABLE PRECAST CONCRETE MEDIAN BARRIER 

End View

Dap Detail

C1 Bar Detail

U3 Bar Detail

U1 Bar Detail

U2 Bar Detail

Plan View

Side View

Connecting Bolt Detail

Bolt Connection Detail

Barrier Marker Detail

Kirk J Hoff,

11/1/19



DESK

8,000 BTU

(110 VOLT)

AIR CONDITIONER

UNDER

DRAWERS

SOLID DOOR

B

A

14,000 BTU

(110 VOLT)

AIR CONDITIONER

PARTITION

CEILING

COUNTER TO

SECTION   A - A

SECTION  B - B

PLAN

SHAKER AREA EQUIPMENT AREA

RECEPTACLES

ALL COUNTERS 36" HIGH, A MINIMUM OF 24" DEEP, AND OPEN UNDERNEATH.

FRESH AIR VENT

TABLE
STOVE

GAS

SHELF

COUNTER

DRAIN400 CFM FAN

A

B

DOUBLE SINK

SHELF

COUNTER

28" DOOR

WINDOW

FURNACE
CLOSET DESK

CABINET

COUNTER

COUNTER

SHELF

DESK

SHELF

SOLID DOOR

AIR CONDITIONER

RECEPTACLES

12' 3"

40'

8'4'6'-6"

18' 9"9'

DOOR

SOLID VENT

FRESH AIR

2' 2' 4' 3'6"

DOOR

SOLID

3' 5' 3'

7'

8'

7.5'

    a minimum of four feet apart.

    for air conditioners.  Space convenience outlets in counter areas

10. Electrical service entrance wired for 100 amps and separate circuits

 

9. The steel cable tie downs and ground anchors at each corner of the lab.

 

    to prevent the transmission of heat and noise.

8. A wall between the office and the work area properly insulated

 

    withstand the intense use in service.

7. Heavy duty type locks, latches, and hinges for doors made to

 

     capacity pressure tank on the pump.

6. A water supply tank with a capacity of 500 gallons and a 20 gallon

 

    a minimum clearance of 36" above the table.

5. 24" x 48" table capable of holding a 200 lb masonry saw with

 

4. Fresh air vent hinged to open or close manually.

 

3. An exhaust fan capable of removing inside air at a rate of 400 CFM.

 

 inch.2
1    of copper or plastic and a diameter of 

    a minimum of 16"x14"x10" deep. Provide water service lines made

2. Double compartment stainless steel sink, with  each compartment

 

1. A 1'x1' shelf at 36" above the regular countertop. 

Provide a laboratory with the following:
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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
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e
c
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a
l

S
td
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W
a
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fo
o
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o
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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
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K

Dia Sq. ft. Lbs. In. In.

60

66

72

78

84

90

96

102

108

19.63

23.76

28.27

33.18

38.48

44.18

50.27

56.75

63.62 3864

3466

3092

2793

2410

2098

1810

1542

1296

5-6

7-8‚

7-8‚

3ƒ

3•

3•

3„

3…

2‡

2‡

2†

2‚

In.

6•

7

7•

8

8•

9

9•

10

54

48 5

5•

6

12 0.79 92 ƒ

15

18

21

24

27

30

36

42

33

1.23

1.77

2.40

3.14

3.98

4.91

5.94

7.07

9.62 685

524

452

384

322

265

214

168

127

1ƒ

1•

1•

1‚

1‚

1„

1„

1

‡

2ƒ-3ƒ

1†-2…

1ƒ-2ƒ

1‡-2‡

1‡-3„

3‚-4‚

3‚-4‚

3‚-4‚

3ƒ-4ƒ

3†-4ƒ

4„-5‚

1‡

2

685

1070

12.57

15.90

4•-5•

5†-6ƒ

6‚-7‚

2ƒ-4

5†-7ƒ

6ƒ-8•

7‚-8•

2•

2ƒ

3

3‚

3•

3ƒ

4

4•

2

2‚

T

Dia.

J
T

K

T
h
ic
k
n
e
s
s
 
(T
)

M
in
im

u
m
 

W
a
ll

M
in
./

M
a
x
.

G
ro

o
v
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E
n
d

J
o
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TRAVERSABLE END SECTION

4'-0"

3'-1"

2'-1•"

2'-9"

2'-9"

2'-0"

6'-1"

8'-0"

8'-0"

8'-0"

T

Dia.

T

TONGUE & GROOVE JOINT BELL & SPIGOT JOINT

 

CONCRETE PIPE PLUG

 

END VIEW

T

JOINTS FOR REINFORCED CONCRETE PIPECIRCULAR PIPE

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

U

2"

2‚"

2•"

2ƒ"

3"

3‚"

3•"

4"

4•"

5"

5•"

5"

5•"

6"

6•"

6•"

6•"

 

(Round Pipe)

Dia.

FLARED END SECTION

E

END VIEW TOP VIEWSIDE VIEW

E

 

U

 

U

CB

D

 

 

T

T

Dia.
Dia.Dia.

REINFORCED CONCRETE PIPE - FLARED END SECTION

 

Reinforcement to be equivalent to Class III RCP

Reinforcement to be equivalent to Class III RCP

OF CONCRETE PIPE TIES (TIE BOLTS).

SEE STANDARD DRAWING D-714-22 FOR DETAILS

 Class AE-3 Concrete

 Existing Pipe

SIDE VIEW

J

7'-3" 8'-6"

reinforced as per AASHTO M170

Standard Reinforcement for Class III pipe

12" minimum for culverts 66" dia. & larger

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

A

 

T

T

 

U

S
1

Dia.

C

D

B

6"

4"
Tie Bolt

or Groove

Tongue

R

PERSPECTIVE END VIEW

E

120°0'0"

Dia.

See Note 2

 

flat bottom

supplied with

End may be

TOP VIEW

     submitted for the Engineer's review.

     be prepared and sealed by a Professional Engineer and 

     AASHTO M170, shop drawings and design calculations shall

     section sizes which do not have reinforcement specified by 

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

     storm drain or sanitary sewers.

     approved by the engineer whenever pipe are specified for 

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

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

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

     within the forms.

     maintain reinforcement in exact shape and correct positions 

     assembled and securely fastened in cage fashion so as to 

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

1.  All reinforcing steel shall meet AASHTO M170 requirements. 

NOTES:

     in the upper 120° of the full barrel portion.

2.  Reinforcement per Class III RCP with double reinforcement 

     ASTM C76/AASHTO M170.

1.  Manufactured in accordance with applicable portions of

NOTES (Traversable End Section):

Dia.
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26"

24"

18"6"

1"

7"

9"
12"

24"

18"6"

1"

18"6"
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24"
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12"12"

10"
2"
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1"

8"

24"

12"12"
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1"
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"4
1R = 

"4
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1R = 

"4
1R = 

" Radius4
10 to 

"4
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"4
1R = 

R = 2" Max

R = 3" Max
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R = 2" Max

R = 3" Max

R = 3"

"4
1R = 

"4
1R = 

R = 3"

"2
1

2"

Backer Rod

6"

" Expansion Material4
3

Sealant

X

X

Sealant

Material

" Expansion4
3

Y

Y

"4
1R = 

Joint

2" Tooled 

"8
3

Sealant

4"

"2
13 "2

13

1"

1"

Flow Line

7"

36"

6"
8"

3"

Isolation Joint Isolation Joint

Varies Varies - 3' Min

2' 2'6" 6"

Rod

Backer

18"18"

Pay Limits by SY

6" 18"

Min.
1'

24"

9"9" 3"3"

spaced 4'-0" OC

No. 4 bars 5'-8"

36"36"

1"

72"

8"
4"

R = 1"

6" 18"

Min
1'

Flow Line

Gutter

Valley

Varies Varies
Inlet

(See note 4 for spacing)

Contraction Joint

(300' max spacing)

Isolation joint at street returns
Isolation joint

18"

P
a
y
 L
im
it
 b

y
 L

F

"4
1R = 

0
.2
 T

T

0.1T

"4
1R = 

1"

2"

Grease Limit

36"36"

"2
1

"4
1R = "2

1

"4
3

"2
1

Greased

6"12"12"6"6"12"12"6"

18"

6"

18"18"

No. 4 Bars spaced at 12" OC

g
u
tt
e
r 
ra

d
iu
s

D
is
ta

n
c
e
 e

q
u
a
l 
to

by S Y

Pay Limits 

Metal Cap

Plastic or

See Note 9.

Contraction Joint

See Note 9.

Contraction Joint

"4
1R = 

Round Dowels

" x 18" Plain8
5

S.W. Ledge

note 6

See

note 6

See

note 6

See

(Normal Crown)

(-) Slope

note 6

See

(Rev. Crown)

(+) Slope

Face of Curb

(Normal Crown)
(-) Slope

additional details.)

(Sec. A shown.  See Sec B for

Median, or Parking Lot.

Adjacent to Concrete Sidewalk,

Gutter

Face of

Curb

Face of

(10' Max Spacing)

(Rev. Crown)
(+) Slope

* *

*

A

A

of inlet frame

Outside edge

1
4

on plans.

otherwise noted

pavement unless

T= Thickness of

Curb & Gutter Type 1 (Sec. A)

Curb & Gutter Type 1 (Sec. B)

Mountable Curb & Gutter Type 1 (Sec. A)

Mountable Curb & Gutter Type 1 (Sec. B)

(To be used with PCC Pavement and Drives)

first joint) in cases where the 3' min. panel length cannot be obtained.

on radii) in the price bid for "Curb and Gutter - Type 1."  Extend reinforcement to the second joint (rebar placed through the 

NOTE:  Use #4 deformed reinforcing bars without splices. Include all costs for reinforcing bars at inlet locations (even inlets located 

costs for the joint and sealant in the price bid for Valley Gutter.

type joint sealer (Section 826.02A.2 of the Standard Specifications.)  Include all 

(a minimum 2" depth) at approx 10' intervals.  Seal the joints with hot poured elastic 

" max. width contraction joints 8
3" min. to 8

19.  Valley Gutter Joints:  Form, saw, or score 

as the curb and gutter just ahead of the taper. Install an 18" tie bar across the joint.

in height to 0".  Install a 1/2" premolded full depth isolation joint, the same shape

abut existing curb and gutter, taper the last two (2) feet of the curb from 6" 

8.  On street returns and other locations where new curb and gutter ends and does not

at 4' centers.

7.  Tie curb and gutter to abutting PCC pavement with No. 3 bars, 1'-6" in length, spaced 

or to construct a 7" depth as shown.

For PCC pavements, match the gutter depth to the depth of adjacent PCC pavement 

6.  Face of Gutter Depth:  For hot bituminous pavement use 7" gutter depth as shown. 

with the manufacturer's recommendations.

expansion joints specified in note 3 above.  Tool and install sealant in accordance 

sealant for contraction joints that conforms to section 826.02B.  Use sealant for

5.  Joint sealing: Seal contraction and isolation joints as shown in the details.  Use joint 

(approximately 15' spacing.)

joint spacing for the curb and gutter to the pavement joint on PCC Pavements 

and gutter with panels on each side of the inlets. For concrete pavements match the

4.  Joint Spacing: For hot bituminous pavements use a 10' max joint spacing for the curb 

Install plastic or metal caps and greased dowels in the cold joint for the second pour. 

by the engineer. Dowel supports are not required on the second pour at a cold joint.  

rod and joint sealant opening with a pre-cut piece of wood or other material approved 

" expansion joint filler for isolation joint material. Form the backer 4
33.  Isolation Joints: Use 

2.  Contraction Joints: Tool the Curb & Gutter 2" as shown on the contraction joint details.

and section "B" with (+) pavement slopes.

1.  Use Curb and Gutter Type 1 (Sec. A & B).  Use section "A" with (-)  pavement slopes 

NOTES:
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Curb & Gutter and Valley Gutter

Keyway Detail for Curb & Gutter

D-748-1

Curb & Gutter Type 1 (Sec. A & B)

Isolation Joint

Contraction Joint

Joint Location Detail

Curb & Gutter Reinforcing at Inlets Section A-A

Detail Section X-X

Detail Section Y-Y

72" Concrete Valley Gutter Detail

72" Concrete Valley Gutter Plan

36" Concrete Valley Gutter Detail

36" Concrete Valley Gutter Plan
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Dimension

Pipe Size

Nom.
Coupling

Breakaway

Base Table Data

Length

Post

Stub

A B C D E F G t W

Notes:

Sign post

Stub post

Sign post

Stub post

Direction of traffic

Direction of traffic

Direction of traffic

Sign post

Stub post

Dia = G

Thickness = t

Single Post Sign and Stub Post

Type A

Two Post Sign and Stub Post

Type B

For signs with less than 8' post spacing

Two or More Post Sign and Stub Post

Type C

and all three or more post signs

For two post signs with 8' or more post spacing

Plan Base Plate

Shim Detail

1" x 7"

1" x 7"

60"

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

line

Ground

plate

Base
4" Max

Section C - C

C

C

C

C

C

C

area when required to install bolts.

grade. Slope foundation in the 

Top of foundation and finished

area when required to install bolts.

grade. Slope foundation in the 

Top of foundation and finished

area when required to install bolts.

grade. Slope foundation in the 

Top of foundation and finished

or strip conforming to ASTM B36.

per post. Fabricate shims from brass shim stock 

Furnish 2 - .012"± thick and 2 - .032"± thick shims

Tighten all bolts the maximum possible with 12" to 15" wrench.4.

Shim as required to plumb post.3.

or treat cut surface in accordance with ASTM A780. Aluminum posts need no treatment.

Fuse Joint Cuts - For steel posts cut after galvanizing, either galvanize cut after fabrication, 2.

BREAKAWAY IND., INC. which meets the requirements of NCHRP Report 350.

requirements of ASTM A325 fasteners with the special requirements as specified by DENT 

coupler system. Manufacture the breakaway coupler system from material meeting the 

In lieu of the breakaway base system on standards D-754-3 and D-754-4, use a breakaway 1.

by the manufacturer

Flat washer as required

by the manufacturer

Flat washer as required

Breakaway coupling

Breakaway coupling
Breakaway coupling Breakaway coupling

by the manufacturer

Flat washer as required

by the  manufacturer

Flat washer as required

by the manufacturer

Flat washer as required

by the manufacturer

Flat washer as required

Breakaway coupling

Breakaway coupling

galvanized drainage

" for4
3Provide 
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Stub post

Sign post

to base plate

Tack weld washer

Stub post

See assembly procedure.

See table for bolt dia. and torque.

hex nut, and three washers.

High strength bolt with hex head,

Sign post

in washer area
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galvanizing

Remove all
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(Typ. Bevel)
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W
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Direction of Traffic

Direction of Traffic

Washer dia.

W
a
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h
e
r 
d
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.

"16
1Bolt dia. + 

in washer area

runs or beads

galvanizing

Remove all

Keeper plate

Keeper plate

Keeper plate

galvanized drainage.

hole in base plate for

" dia. max.4
3Provide 

Washer dia.

"16
1Bolt dia. + 

"2
13

to base plate

Tack weld washer 

Top of foundation

installation of bolts as required.

Top of foundation - slope for proper 

Top of foundation

to base plate

Tack weld washer 

See assembly procedure.

See table for bolt dia and torque.

hex nut, and three washers. 

High strength bolt with hex head,

See assembly procedure.

See table for bolt dia and torque.

hex nut, and three washers.

High strength bolt with hex head,

A C D E F G t WB
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1"
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1

"16
7

"8
3

2'-0"

2'-0"

1'-6"

1'-6"

dia.

Post Size

Nominal

(dia. x length)

Bolt Size

Length

Post

Stub

Base Data Table

Use standard drawing D-754-6 for fuse plate, hinge plate, and foundation details.

Tack weld aluminum base plate washers to the base, when the base plate is aluminum.

Notes:

6. Retighten each bolt to prescribed torque in the same order as initial retightening.

corrosion.

conforming to ASTM D5363-03 (2008), forming solid, one part assemblies secure from vibration, pressure, and 

5. Loosen each bolt and fill the gaps between the thread and mating surface with thread locking liquid resin, 

4. Retighten bolts in a systematic order to prescribed torque. (see table)

then loosen.

3. Tighten all bolts the maximum possible with 12" to 15" wrench to bed washers and shims and to clean bolt threads, 

2. Shim as required. 

1. Assemble post to stub with bolts and one flat washer between base plate and keeper plate.

Assembly Procedure:

ASTM A653 G60 coating.

material and galvanize after fabrication in conformance with 

bottom slip bases.  Fabricate keeper plate from 28 gauge 

Place keeper plate above center washer between top and 

ft. lb.

Torque

Base Bolt

stock or strip in conformance with ASTM B36.

shims per post.  Fabricate shims from brass shim 

Furnish 2 each È.012" thick and 2 each È.032" thick 

side and away on the other side.

Place bevel toward roadway on approach 

Keeper Plate Detail

Base Plate Plan View

Stub Post Connection - Type A

(Single Post)

Elevation View

Stub Post Connection - Type B

(Two Posts)

Elevation View

Stub Post Connection - Type C

(Two Posts)

Elevation View

Shim Detail
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Use Grade 60 reinforcing steel.1.
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Hinge plate

F (dia.) F (dia.)

J (dia.)

Fuse plate

2" Cl.2" Cl.
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Slip base
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" bevel4
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Tie bars

bars together

and reinforcing 

Tie the tie bars 

Reinforcing bars

Reinforcing bars

Normal foreslope

Perforated fuse plateHinge plate

D

D D

D

1" below sign panel
to post)

(weld bolt

W

Fuse and Hinge Plate Data

Bolt Size GA B C E F H I Jdia.

Pipe Size

Nominal

6"

5"

4"
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35
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35
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2"
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"16
11

"16
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9
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"32
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3
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1
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"32
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"32
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5
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"16
7
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1"| x 24

3

"4
3"| x 18

5 

"2
1"| x 18

5

"2
1"| x 12

1

Dimensions Properties

6

5

4

2
13

6.625

5.563

4.500

4.000

6.065

5.047

4.026

3.548

.280

.258

.237

.226

6.564

5.057

3.733

3.151

28.14

15.16

7.232

4.788

5.581

4.300

3.174

2.680

8.496

5.451

3.214

2.394

6

5

4

2
13

6.625

5.563

4.500

4.000

6.065

5.047

4.026

3.548

.280

.258

.237

.226

18.97

14.62

10.79

9.11

28.14

15.16

7.233

4.788

5.581

4.300

3.174

2.680

8.495

5.449

3.215

2.394

Round Metal Posts

dia. in.

Nominal

dia. in.

Outside

dia. in.

Inside

in.

Thickness

Wall

Pound

Foot

per

Weight

in.

of Inertia

Moment

in.

Sec. Area

Cross

in.

Diameter

Section

4 2 2

Steel

Aluminum

diameter

Foundation
Post Size

5"-6"

"-4"2
13

1'-9"

1'-4"

2. Tighten all bolts the maximum possible with 12" to 15" wrench.

1. Assemble hinge plate to post with bolts and one flat washer and lock washer under nut.

Assembly Procedure:

base with stub post connection.

Foundation detail for breakaway 

D

base plate for Type D.

number, and length of rebar.  Use 3 bolt 

See standard drawing D-754-5 for size, 

base at each post location.

Maintain the 4" vertical height and 60" diameter horizontal clearance of the break-away 

base details.

Use standard drawings D-754-2, D-754-3 and D-754-4 for information on breakaway 

no treatment.

fabrication, or treat cut surface in accordance with ASTM A780.  Aluminum posts need 

Fuse Joint Cuts - For steel posts cut after galvanizing, either galvanize cut after 

Notes:

New Design Engineer PE Stamp.

Updated notes to active voice.

Side View

Top View

Hinge Plate

Top View

Front View

Foundation

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

Hinge Plate, Fuse Plate

4683

and Foundation Details

D-754-6

Perforated Fuse Plate

for Standard Pipe

2-28-14

Kirk J Hoff,

8/29/19

8-29-19

8-30-18





DED C

A

B

F
 (

A
)

60°

Varies

Varies

 

 

 

Varies

Varies
lines of letters.

of the adjacent 

of the letter height 

Equal to the mean 

lines of letters.

letters in the adjacent 

heights of the capital 

 of the average of the 4
3

VariesVaries
 

Varies (see Sign Details in plans) 

letter. (also applies to spacing between words)

Essentially the same as the height of the largest 

letter. (also applies to spacing between words)

Essentially the same as the height of the largest 

lines of letters.

of the adjacent 

of the letter height 

Equal to the mean 

16"

32"

1" 1"

22"

3"

"2
16

DESIGNATION
(Upper Case)

LETTER SIZE
A B C D E G

8" 17"ND_8IN

ND_10IN

ND_12IN

ND_13IN

ND_16IN

ND_20IN

ND_6IN

17" 25"1"

16"

20"

14" 20"

10"

12"

13.3"

6" 12" 3"

A

D

C B

G

" /ft2
1Taper of 

1.75 X A

B 1.5 X A

C

2 X A

Length of diagonal

D

A Letter height 1.0 of capital or upper case

E Space to next character 1 to 1.5 X A

2.5 X A

F(A)

Fraction height 

Fraction width 

Fraction width 

SYMBOL TITLE
CAPITAL OR UPPER CASE

RATIO TO HEIGHT OF

TYPICAL SPACING

DOWN ARROW

A

D

C B

F

" /ft2
1Taper of 

F

25"

35"

30"

20"

TYPE A TYPE B

DESIGNATION
(Upper Case)

LETTER SIZE
A B C D E F

4"ND_4IN

ND_10IN

ND_12IN

ND_2IN

12"

2"

12"

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

ND_6IN

ND_8IN

6"

8"

10"

4" 6"

6" 9"

8"

2" 3"

3"

18"12" 10"

15"10"

TYPE D

A

B

D

F

C

A

F

D

C

B

130°

40°

JM

M

L

K

G

C

H

DESIGNATION
(Upper Case)

LETTER SIZE
A B C D E M

8"ND_8IN

ND_6IN 6" 2"

F

ROUNDABOUT

G H J K L

1.168"6.094"

7" 1.557"8.166"

A
A C

B

F

B B

F

C

D

D

D

A B C D E F

7"

2"

DESIGNATION

SPECIAL

ND_0.75IN

ND_2.625IN

DOUBLE

SINGLE

USES

Frontage Road Signs

(Regulatory)

Parking Signs

15"

E

E

E
E

E

E

9.125" 0.625" 13.5"

15.125" 3.75"11.563" 1.313" 0.813"

18.25" 4.5" 1.5" 0.75"

22.25" 5.375" 1.75"

1.625" 0.75" 0.125" 0.125"

3.313" 1.5" 0.25" 0.25"

4.875" 2.25" 0.375" 0.375"

6.625" 0.5" 0.5"

8.375" 3.75" 0.75" 0.75"

4.5" 0.875" 0.875"

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

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

1.625" 0.75" 0.125" 0.125" 7.75"

5.75" 2.625" 0.5" 0.5"

1"

E

E

DETERMINE SIZE OF THE FRACTION AS FOLLOWS:

(A) Center diagonal stroke of fraction optically.

details.

positions shown in 

counterclockwise from 

of arrows 

Measure rotation angle NOTE: 

8-3-11
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Updated notes to active voice.

Revised arrow details

and Typical Spacing details

Revised Distance & Destination 

4" D & D arrow

Revised gore sign and added 



B B

AA

C

C

P
a
y
 l
e
n
g
th

"P
"

p
o
s
t

d
ri
v
e
n

P
il
e

B

C

DA

E

E

B

C

2

A

2

A

1
t

60"

t
1

t
1

A

"2
1

"2
1

B

2

(typ.)

Dia. = F

1"

1"

1" 1"

"16
1Bolt dia. + 

that shown for installations on left shoulder.
and in gore. Plate slot bevels are opposite hand from 
Sections shown are for installations on right shoulder 

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

Base Connection Data Footing Data

W4X13

W5X16

W6X20

W8X24

W8X28

Bolt Size A B C D E W F

14'

14'

14'

14'

14'

"4
1" x 54

3

"4
1" x 58

7

"4
11" x 5

6"

8"

8"

3"

3" 2"

"2
12

"4
31

"2
11 "2

13

4"

4"

"4
11

2"

2"

1"

"4
11

"2
11 "4

3

"2
1

"2
1 "4

1

"4
1

"16
5 " 16

11

"16
15

"16
13

t
1

t
2

Notes:
Sign post

(see detail)

Stiffener plate

hole (optional)

" Lifting2
1

manufacturer

required by the

Flat washer as

Ground line

Base plate

couplers

Breakaway

plate

Base

Typ.

W

"8
3

Typ.

"8
3

W

Sign post Stub post

line

Ground

plate

Base

connection

Base Ground line

thickness=t

Plate

4" Max

" (typ.)16
1Flange thickness - 

Typ.
W

4

12

Sign Post and Stub Post

Elevation

Shim Detail Stiffener Plate Detail

(See Table for Dimensions)

Section A - A Section B - B

(See Table for Dimensions)

Section C - C

W-Shape - Pile Footing

4"

W-shape pile post

Pile Size

Post & 

W-Shape

Post "P"

W-Shape Pile

stock or strip conforming to ASTM B36.
per post. Fabricate shims from brass shim
Furnish 2 - .012"± thick and 2 - .032"± thick shims

Use manufacturer's recommendations for assembly procedures. 3.

installation.

ASTM - A325. Refer to "Sign Summary" sheet for specific data on each individual sign 

Use structural steel conforming to Sec. 894.03 B.6 and high strength bolts conforming to2.

which meets the requirements of NCHRP Report 350.

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

coupling system manufactured from material meeting the requirements of ASTM A325 

Use either the breakaway base system shown on standard D-754-13 or a breakaway 1.

8-29-19

8-30-18

7-8-14
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New Design Engineer PE Stamp.

Updated notes to active voice.
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D

D

6" or 12"

12"

12"

12"

12"

Drawing D-754-14)

(see Standard

Wind beams

(same size as post)

W-shape pile

Drawing D-754-14)

(see Standard

Anchor plate

Ground line

W4x13

W5x16

W8x24

W8x28

W8x31

W10x39

W6x20

Torque = 600 in-lb

ƒ" | x 3•"

Torque = 600 in-lb

ƒ" | x 3•"

Torque = 800 in-lb

‡" | x 4‚"

Torque = 800 in-lb

‡" | x 4‚"

Torque = 1000 in-lb

1" | x 5"

Torque = 1200 in-lb

1„" | x 5"

Torque = 1200 in-lb

1„" | x 5"

A B C D E W R

6"

6"

8"

8"

9"

8"

9"

1" •" ‚" –"2•" 1•" 3•" 1‚"

2•" 1•" 3•" 1‚" 1" •" ‚" –"

1ƒ" •" ‚" —"3" 4" 2" 1‚"

1ƒ" •" ‚" —"3" 4" 2" 1‚"

ƒ" Š" ˜"3" 4" 2" 1•"2"

ƒ" Š" ™"5" 2" 1•"2"3•"

ƒ" Š" ™"5" 2" 1•"2"3•"

G H J K L M dÞdÝ

2" 1" •" ƒ" …"1‚" 2‚"4" ‡"

Ž" ‡" …"1‚" 2ƒ"5"2•" 1„" 1„"

†"

ƒ"

Ž" …"1‚" 3•"6"2•" 1‚" 1…" ƒ"1„"

•" •"1•" 3•"2•" 1•" 1•" ‡"1‚"6•"

•"1•" 3•"2•" 1•" 1†" 1"1„"6•" 1ˆ"

•"1ƒ" 5•" 1"1•"1ˆ"3" 8" 1‚" 2"

•"1ƒ" 5•" 1…"1‰"3" 8" 1‚" 1‡" 1„"

t ßt Ý t Þ

M/2

M/2

D

Thickness = ¢"

Top base plate

area.

runs or beads in washer

Remove all galvanizing

Bottom base plate

Ground line

W-shape pile

W

A A

C

C

Plate thickness= tÞ

|= 2R

steel sheet

galvanized

28 gauge

Sign panel face

of sign panel

Bottom edge

Ground lineBase plate

R

Post clip
Panel bolt

Sign panel face

Post clip

Slotted hole

Panel bolt

Clipped to fit

Sign panel face

washer

lock nut and

Nylon insert

Post clip

R

R

4

4
12

12 R

R

4

4
12

12

1" dia.

1"

1"

1"1"

60"

4" max.

E

D

E

At Þ

C

B

A/2

A/2

E

D

E

A

C

B

A

2C + post depth

2B + post depth

E

E

B

"2
1

"2
1

A

2
G

2
G

M

M

2
G

2
G

" bevel8
5

W-shape pile

(Side View)

dia.

Bolt

B
B

W-shape sign post

W-shape sign post

sign post

W-shape

sign post

W-shape

Post clip

Post clip

See Detail A

(see detail)

Base connection

(see detail)

below washer

Install keeper plate

(see detail)

Stiffener plate

(see detail)

Perforated fuse plate(see detail)

Hinge plate

and lock washer (Typ.)

hex nut, two flat washers,

high strength hex head bolt,

Bearing-type connection,

See Assembly Procedure.

table for bolt dia. and torque.

hex nut and 3 washers.  See

High strength bolt with heavy

14'

12"

12"

t Ý

t Ý

"8
3

4"

t Þ

" Typ.8
3

W Typ.

(optional)

" dia. lifting hole2
1

Plate thickness= tß

` post

` post cut

|= dÞ

|= dÝ

` post cut

|= dÝ

Plate thickness= tß
` post

" Typ.16
1

Flange thickness

W Typ.

(optional)

" dia. lifting hole2
1

W Typ.

E E

" inside dia.16
7

F

F

2'-0"

1'-0"

1'-0"

12"

6" or 12"

strip conforming to ASTM B36.

be fabricated from brass shim stock or 

.032"± thick shims per post.  Shims shall 

Furnish 2 each .012"± thick and 2 each 

Pile Size

Post and

W-Shape

and Torque

Bolt Size

Base Connection Dimensions Fuse and Hinge Plate Dimensions

H

H

G

L L

J

K L L

J

K

H

H

G

bevels for installations on left shoulder.

Sections shown for installations on right shoulder.  Reverse plate slot 

horizontally.

(see detail).  Space bolts 2'-0" on center

hex nut, lock washer, and two flat washers

" long hex head bolt,4
3-16x8

3Panel bolt 

each panel joint indicated.

Install post clips on both sides of each post at 

W-shape sign post

W-shape sign post
points on the ground surface on opposite sides of the stub post.

radially to, the center line of the highway and has the chord's end 

parallel to any chord, which is perpendicular to, or aligned 

Maximum projection of base plate limits are defined as a line 4" 

above panel

" 2
1maximum 

Extend post a

galvanizing

Saw cut post before 

W-shape sign post

W-shape sign post

and one flat washer and lock washer under nut.

5. Assemble perforated fuse and hinge plates to post with bolts 

prescribed torque (see table).

4. Loosen each bolt in turn and retighten in systematic order to the 

threads.

12" to 15" wrench to bed washers and shims and clean bolt 

3. Tighten all base connection bolts the maximum possible with 

2. Shim as required to plumb post.

top base plate and keeper plate.

1. Assemble base plates with bolts and one flat washer between 

Assembly Procedure:

Section 754.04 D.4.c of the Standard Specifications.

the Standard Specifications.  Prepare edge in accordance with 

guided cutting torch in accordance with Section 754.04 D.4.b of 

Saw cut posts.  Shear or flame cut plates using a mechanically 

 

Install perforated fuse plate on side of post facing traffic.

 

sign installation.

Refer to Sign Summary sheet for specific data on individual 

 

ASTM A325. 

Standard Specifications and high strength bolts conforming to 

Use structural steel conforming to Section 894.03 B.6 of the 

 

Notes:

Stiffener Plate

Hinge Plate

Detail A

Section A-A Section B-B

Shim Detail

Keeper Plate

Fuse Joint

Section E-E Section F-F

Flat Washer Detail

Section D-D

on W-shape Sign Posts

Typical Panel Mounting
Base Connection Detail
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Panel bolts

6 required on each angle.

hex nuts, lock washers,

head designed to fit slot,

" bolts with square4
1" dia. x 18

3

1.68 lbs/ft

"x5'-2"4
13"x3"x

Aluminum Angle (see note)

(M
a
in
 S
ig

n
)

S
ig

n
 i
n
 P
la
c
e

E
x
it
 N

u
m

b
e
r 
S
ig

n

Sign

W-shape post

"4
34

S6x12.5

W-shape post

S6x12.5

"16
131

Sign

"8
51

"16
74

Sign

W-shape post

S5x10

Sign

W-shape post

S5x10

"16
93

"16
71Sign

W-shape post

S4x7.7

Sign

W-shape post

S4x7.7

Sign

W-shape post

"16
72

S3x7.5

W-shape post"8
11

Sign

18"

36"

36"

"4
12

"4
12

6"

6"

9"9"

"2
1715""2

17

"4
31

"4
31

30"

"2
14

30"

"2
14

12"
6"

3"

24"

3"

24"

"16
31

"16
31

6"

" plate2
1

" plate8
5

" plate8
5

12"

B

A

B

Fuse plate

Wind beams

Sign

Fuse plate

W-shape post

W-shape post

Breakaway base

with lock washers

" dia. bolts2
12-

with lock washers

" dia. bolts2
12-

with lock washers

" dia. bolts8
52-

with lock washers

" dia. bolts8
52-

with lock washers

" dia. bolts8
52-

with lock washers

" dia. bolts8
52-

12" Ground line

Breakaway base

Anchor plate
Anchor plate

Details

See Wind Beam Conneciton 

and hex nut

lock washers,

tapered washer,

hex head bolts with

" dia. x 2" long2
14-

and hex nut.

lock washers, 

tapered washer,

hex head bolts with

" dia. x 2" long16
94-

and hex nut.

lock washers, 

tapered washer,

hex head bolts with

" long2
1" dia. x 116

74-

and hex nut

lock washers, 

tapered washer,

hex head bolts with

" long2
1" dia. x 18

34-

Use bolts conforming to ASTM A307 and galvanized according to ASTM A153.

Use wind beam conforming to Section 894.03 B.6 of the Standard Specifications.

Calculate the B distance using the formula, B=A/4.

Notes:

near as possible to posts.  The Engineer will determine exact location.

angles dependent on post spacing of sign in place.  Place angles as 

Note: Use two aluminum angles on each sign.  Vary distance between 

W4-13 & W5-16

W6-20, W8-24 & W8-28

W8-31 & W10-39

End View Top View

End View

End View

End View Top View

Top View

Top View

ANCHOR PLATE DETAILS

W4-13 & W5-16

W8-31

W10-39

W6-20, W8-24 and W8-28
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WIND BEAMS AND ANCHOR PLATES

FOR W-SHAPE SUPPORTS

WIND BEAM CONNECTION DETAILS

EXIT NUMBER SIGNS

ASSEMBLY DETAIL FOR

AND ANCHOR PLATES

FOR WIND BEAMS

ASSEMBLY DETAIL

10-3-13
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24"

10"

4"

1"

1"

12"

1"

10"

3"

10"

4"

36"

•"

12"

6"

1"

1"

10"

10"

48"

10"

•"

4"

1"

6"

18"

3'-0"

6"

3"

1"

1"

6" 6"

6"

Type C 10'-0"
Type B 9'-0"
Type A 8'-0"

1"

1"

1"

•"

3"

3"

4'-0"

Green

Series D

Series D Series D

Series D Series D

Series D

Green

Whitee

Green

lane
driving
Edge of

See detail "A"

shoulder
Edge of

…" dia.

and lock washer
…" dia. bolt with washer

anchor post 12 guage
2‚" x 2‚" Perforated

washer and lock washer
…" dia. bolt with

with button head
…" Non-rust fastener

Mile signs

1•" 1•" 1•"

12"

(A)

6"

12"

Whitee Whitee

3.922" 3.922"
3.922" 3.922"

3.922" 3.922"

3" 3"

3"

14•"

21•"

3"

3"

Series B Series BSeries B

26ƒ"

3"

21‚"

post 12 guage
2" x 2" Perforated sign

sleeve 12 gauge
anchor reinforcing
2•" x 2•" Perforated

1•"

2•"

2•"

3•"

3•"

12 gauge
Sign post
2" x 2"

6"

•'"

12"

3"

3"

10 gauge material.
from a minimum
Fabricate anchor plate 

4:1 or 6:1

DETAIL "A"

INSTALLATION

Area = 2.00 S.F.
TYPE A

Area = 3.00 S.F.
TYPE B

Area = 4.00 S.F.
TYPE C

POST AND ANCHOR PLATE DETAIL

ASSEMBLY DETAIL

in line with existing delineator posts.

8' Clearance to finished shoulder or(A)

Numbers:  Use screened or applied copy numbers of the series shown.

Reflective Sheeting:  Use Type IV sheeting.

other suitable vandal resistant non-rust fastener.

Fasteners:  Attach signs to post with tension pin type fastener or

Mile Sign Backing:  Fabricate backing of 0.080 aluminum.

Installation:  Install posts along right shoulder in line with delineators.
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                  sheeting notes.
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Sign overhang

width
Finished shoulder

spacing
Sign support

S
ig

n
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u
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n
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V
e
rt
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a
l 
c
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a
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e

S
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n
 h

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

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

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
y
 
le

n
g
th

A
n
c
h
o
r 
u
n
it

ƒ"

3"

4
"

3
"

1
5
"

12"

V
a
ri
e
s

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
IR

E
C

T
IO

N
 O

F
 T

R
A

F
F
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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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5"

1"

2"

2"

"8
3

"8
3

"2
1

"2
1

"8
3

"8
59

"8
59

"8
59

60°

30°

1
"

1"

1
"

In.

Size

Post

Gauge

ness

Thick-

Wall

In.

Size

Sleeve

Gauge

ness

Thick-

Wall

Base

Slip

2

2

2 12

12

12

10

12

12

10

12

12

12

10

12

12

12

12

12

12

12

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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Sign support

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

18"

BOLT MOUNTING

Top View

Side View Top View

Top View

Side View

Number
of

Posts

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

Post

Size

Wall

Thick-
ness

Gauge

Sleeve

Size

Wall
Thick-
ness

Gauge

Slip
Base

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

In. In.

Anchor
Size

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
a
y
 
le

n
g
th

12"
6"

6"

3"3"
24"

1"

4"

1"

6"

P
a
y
 
le

n
g
th

A
n
c
h
o
r 
u
n
it

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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` Roadway

` Roadway

` Roadway

` Roadway

` Roadway
` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

and/or lane line

Yellow barrier

edge line

Yellow median
line

White lane

line

White lane

line

White lane

edge line

White outside

edge line

White outside

edge line

White outside

edge line

Yellow median

edge line

Yellow median

edge line

Yellow median line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

line

White lane

line

White lane

line

White lane
line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

edge line

White outside

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

12' 12'

2"

4"
4"

2"

4"

1"

4"

1"

4"

2"

12' 12'

1"

4"4"

1"

12' 12'

1"1" 1"

4"4"4"

12' 12'

1"

4"4"

1"

4"

2"

12' 12'

1"

4"4"4"

1"1"

12' 12' 12' 12'

2"
2"

2" 2"
2"

2"1" 1"

4" 4"
4"

4"
4"

4"

4" 4"

12' 12' 12' 12'

4"

2" 2"
2"

2"
2"

2"

4"
4"

4"
4"

4"

12' 12' 12' 12'

4" 4" 4"
4"

4" 4"

2"1" 1"
2"

12' 12' 12' 12'

1" 1"2"

2"

4" 4"
4"

4"

12'12'12'12'

12'12'12'12'

12' 12' 12' 12'

12' 12' 12' 12'

1" 1"

1" 1"

2"
2"

2"
2" 2"

2"

4" 4" 4"
4"

4"
4"

4" 4"

4" 4"
4"

4"
4"

4"

4" 4" 4"
4"

4" 4"

4" 4"
4"

4"

1" 1"2" 2"
2"

2"

2"
2"

2"2"

2"

1•" 1•"

1•"1•"
2"

for width
See plans

for width
See plans

for width
See plans

for width
See plans

line

White edge

line

White edge

line

Yellow Barrier line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier
line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

30'

10'

  drives.  Break edge lines for intersections.

1.  Continue edge lines through private drives and field 

NOTES:
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New Design Engineer PE Stamp.

Updated to active voice.

Two Lane Two Way

RURAL ROADWAY

PRIMARY HIGHWAY

Asphalt Section

Two Lane Divided

Rural Roadway

PRIMARY HIGHWAY

INTERSTATE HIGHWAY RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

INTERSTATE HIGHWAY

URBAN FOUR LANE SECTION

URBAN FOUR LANE SECTION

RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

Asphalt Section

Asphalt Section

Concrete Section

Concrete Section

Concrete Section

Concrete Section

Asphalt Section

Asphalt Section

Concrete Section

Two Lane Roadway

Asphalt Section

Two Lane Roadway

Concrete Section

Two Lane Roadway

Edge line

Edge line

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally
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PAVEMENT MARKING D-762-4

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

Kirk J Hoff,

12-1-10

8/27/19



T
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T T T T T T T
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T T T TT T T TT T T T
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T T T T T TTTTTTTTT

T T T T T T T T T T T T T

T T T T T T

T T T T T T T

T

T

T

T

T

T

T

T

T

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane
Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

`

`

`

`

`

` `

`

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line
4" Yellow Lane Line

4" yellow line

4" White Lane Line

4" White Lane Line

4" White Channel Line

4" White Lane Line

4" White Lane Line

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

Yellow Double Raised Pvmt. Mkrs

Yellow Raised Pvmt Mkrs

Yellow Raised Pvmt. Mkrs

Yellow Raised Pvmt. Mkrs

4" White Lane Line

4" White Lane Line

Double Yellow Raised Pvmt. Mkrs

30'

3.33'

3.33'

10'

30'

30'

10'

3.33'

3.33'30'

50'

30'
3.33'

3.33'

10'

50'

30' 30'

Varies

30'

10'

3.33'

3.33'

Varies

Continue 10' Spacing

10'

10'

10'

10'

10'

10'

10'

10'

10'

10'10'

10'

10'

10'

10'

T
T

major intersections-length varies
Use 4" White Channel Line at

use at major intersections-length varies
White Raised Pvmt. Mkrs channel line, 

FIVE LANE ROADWAY WITH MARKED ISLANDS

Raised Pavement Markers

Painted or Tape LinesPainted or Tape Lines

FIVE LANE ROADWAY TWO WAY LEFT TURN

Raised Pavement Markers

Painted or Tape Lines

Raised Pavement Markers

TWO-LANE TWO-WAY ROADWAY

Painted or Tape Lines

Raised Pavement Markers

FOUR LANE ROADWAY

3.  Remove raised markers and tape markings after permanent pavement marking is installed.

2.  Place short term center line stripe (paint) on top lift to match exact placement of permanent stripe.

  with short term no passing zone pavement marking within three days.

  passing zone pavement markings, place no passing zone signs.  Replace no passing zone signs 

1.  Place no passing zones on two-lane two-way roadways as shown.  In lieu of short term no 

NOTES:

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 
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SHORT-TERM PAVEMENT MARKING

Kirk J Hoff,

12-1-10

D-762-11

3-29-16
(previously was D-762-6)

Re-numbered to be D-762-11

10-17-17 Updated to active voice.

8-27-19 New Design Engineer PE Stamp.

8/27/19
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1
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0
"

2"

Min

3" Cl

(typ)

4
"

2
"2
"

 

Top of Curb or

Grade at ‘ of

Foundation

An anchor bolt cage

shall be shop fabricated

from #6 bar circle or �"

square stock or approved

equal welded to the inside

of anchor bolt to hold

alignment.

Conduit

Conduit

Bushings

Anchor bolts as per

manufacturer’s

recommendations (typ)

F
o
o
ti
n
g
 

D
e
p
th
 
(s

e
e
 
p
la

n
s
)

Ground Rod - copper

weld �" x 10’ min with

bolt type clamp at top

#4 Round or

Spiral Tie Bar  

(typ)

Longitudinal Reinforcing

(see table for size)

1�" Cl

(min)

3" Cl

(min)

Ground Rod

Conduit

�" V-groove

for drainage

(Curb side only)

#4 Round or Spiral

Tie Bar (typ)

6’-0"

2’-3"

9" 10"

Ground rod

�" x 10’-0"
Concrete Insert

for �" bolt

#4 Deformed re-bars

 6" Sand cushion

max. �" aggregate

1
1
"

2
’-
2
"

1
1
"

3
’-
0
" 
In
s
e
rt

6
"

6
"

4
’-
0
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
rs

3
"

6
"

6
"

3
"

4"

2" Dia Rigid Conduit

Transformer

Feed Point Cabinet

Anchor bolts as

per manufacturer’s

recommendations

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

Ground Rod

�" x 10’-0"

2
4
"

2
4
"

8
"

4
"

�" Bevel ~

Feed Point Cabinet

�" Bevel

Ground Rod

�" x 10’-0"

 

8
"

4
"

2
4
"

Conduit Bushings

2’-0"

Ground rod

�" x 10’-0"

6
"

3
"

6
’-
0
"

 
 

Conduit BushingsConduit Bushings

9" 9"3" 3"

~

Variable

V
a
ri
a
b
le

Ground rod

4’ x 4’ Working

area slab

Conduit

Use Mfgr’s template

for bolt location

Ground rod ~ copper

weld �" x 10’-0"

2
4
"

1
8
"

Anchor bolts as

per manufacturer’s

recommendations

2" min

4"

3
" 
to
 
6
"

�" V-groove for drainage

(Curb side only)

4
’-
0
" 

S
q

3
"

4
"

Place slab on same

side of base as door

on Control Cabinet

Foundation for Pad

Mounted Control Cabinet

Expansion Joint

Concrete

~

~

6" Sand cushion

max �" aggregate

Base

Plate

Finish elev of

foundation

Anchor

Bolt

Leveling Nut

Flat Washers

Min 2 threads

exposed 
 

Top Nut

 Max 1"

4
8
"

2" Dia Conduit

(unless otherwise

specified in plans)

3"

(typ)

 

 

#4

Deformed

re-bars

1’-2" 4 Sp @ 1’-0"

# and size of conduit

as shown on plans.

1" Bevel

1" Bevel

1" Bevel

on top 18"

Longitudinal

Reinforcing (typ)

Diameter

(see plans)

        

    

2" Dia Conduit

(unless otherwise

specified in plans)

6
"

3
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
r

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

8"

PLAN

ELEVATION

LIGHT & SIGNAL STANDARD FOUNDATION

˘ 12

13 - 14

15 - 16

17 - 19 

8 - #5

8 - #6

8 - #7

8 - #8

FOOTING DEPTH

(ft)

LONGITUDINAL

REINFORCING

LIGHT & SIGNAL FOUNDATION TABLE

TRANSFORMER & FEED POINT

CABINET FOUNDATION PAD MOUNT

A

A

PLAN

ELEVATION

PLAN

A-A

PLAN

ELEVATION

CONTROLLER CABINET FOUNDATION PAD MOUNT

The Controller Cabinet Foundation shall be bid as

Concrete Foundation - Traffic Signals.

ELEVATION

WORKING AREA SLAB

PLAN

ANCHOR BOLT DETAIL

WORKING AREA SLAB:  The materials and preparation of

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

NOTES:

ELEVATION

FEED POINT CABINET

FOUNDATION PAD MOUNT

The Feed Point Cabinet Foundation Pad Mount shall be

bid as Concrete Foundation ~ Feed Point ~ Type B.

The Transformer & Feed Point Cabinet Foundation Pad Mount

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

D-770-1

6-15-10

2674

(TRAFFIC SIGNALS & HIGHWAY LIGHTING)

CONCRETE FOUNDATIONS

 

The Working Area Slab shall be installed where

shown on the plans and shall not be bid separately

but shall be included in the price bid for Concrete

Foundation - Traffic Signals.

Terrence R. Udland

6/15/10

REVISIONS

DATE CHANGE

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

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

issued and sealed by 

Registration Number 

   PE-         , 

on          and the original

document is stored at the

North Dakota Department

of Transportation

LIGHT & SIGNAL STANDARD FOUNDATIONS:

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

for each foundation.  When conduit does not continue beyond

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

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

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

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

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

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

VII signal standard foundations if the anchor bolts extend to

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

of 6 anchor bolts shall be used for cantilevered structures.

CONTROLLER CABINET FOUNDATION PAD MOUNT

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

foundation and correct positioning.  The foundation for Pad

Mounted Controller Cabinet shall be of sufficient size so that

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

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

The contractor shall ensure a water-tight seal between the

controler cabinet and the foundation by caulking, except for

V-groove.

TRANSFORMER & FEED POINT CABINET FOUNDATION

PAD MOUNTED:  The foundation shall have a wood float

finish.  All conduits shown shall be installed.  Conduit that

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

plug.

FEED POINT CABINET FOUNDATION PAD MOUNTED:

The foundation shall have a wood float finish.  All conduits

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

shall be plugged with an expandable plug.



Elevation

Plan

Mounting Detail

   Photo Cell

8"

5' min.

power company

Transformer by

110^

"16
13

4"

" 2
1

2

" lag screws 2
1"x42

1Attach with 

3"

see note 5

Cabinet

see note 6

Grounding grid,

Ground rod

Cabinet, see note 5

"2
1"x14

1

" bolt4
1"x18

3

Steel band

"x1"16
7Slot 

Steel band

1" sq. oval washer

"x6" bolt8
3

Weld

"2
1"x14

1

"4
1"x4

11

Phase

Ground

Phase

to ground rod

1 No. 6 Type THW

Ground to cabinet

to photo cell

3 No. 12 Type THW

that of the panelboard

a rating not greater than

Main Circuit Breaker having

Phase

Neutral

Phase

Plastic bushing

brackets (if required)

Conduit stand-off

" Conduit4
11

to ground rod

1 No. 6 Type THW

Wood pole, see note 4

see note 1

Photo cell lens,

Service entrance head

  pole

Wood

  pole

Wood

Neutral (A)

Ground rod

(A) Install when festoon circuit is required.

specified in plans.

unless otherwise

Rigid conduit 2" dia. " dia. conduit2
1

copperweld

"x10'2
1Ground rod 

"x10'8
5Ground rod 

"x10'8
5Ground rod 

(see plans for size)

Rigid conduit

(see plans for size)

Rigid conduit Conduit size (varies)

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

Meter socket (if required)

"16
93

Circuit 1

Circuit 2 Circuit 3

Circuit 4

Feed Point Type IV

Feed Point Pole Mounted

Transformer and Feed Point Cabinet Pad Mounted

see notes 2 and 7

Meter socket (if required),

Enclosed load center

see note 2

(if required),

Meter socket

12" Class 43 aggregate

below ground,1' from pad.

No. I/O bare copper wire 6"

number variable

Conduit size and

"2
11

"2
17

"2
11

"4
1

7

24"

6'-0"

6" min.

Cabinet, see note 3

Steel band approx. 2' long

"16
7

"16
7

50 Amp - 2 pole breaker

60 Amp - 2 pole

normally open,

Enclosed lighting relay,

15 Amp - 1 pole breaker

12" min.

see note 1

Photo cell lens,

cover, and chase nipple.

3-way switch, handy box,

Test switch to bypass photo cell,

See Detail A See Detail A

Double

Single

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

" conduit2
1single phase, 1

Electric service 120 x 240 Volt,

electric service

single phase

120 x 240 Volt

Electric Utility Company

Primary cable by

Electric Utility Company

Service connection by

ElevationPlan

bolt through pole

" galvanized machine 2
1

B-Line B22 with end caps 

P-1000 Unistrut or Cooper 

the feed point to the first light standard.

Use this detail for a continuous run of conduit from 

when not required by local utility company.

Omission of conduit standoff brackets allowed 

the photo cell.

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

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

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

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

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

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

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

pole. (if required, see layout sheets)

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

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

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

coat of primer and two coats of exterior gray enamel.

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

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

Company.  Meter furnished and installed by Utility Company.

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

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

Notes:

breakers, and three lighting relays, normally open.

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

and two lighting relays, normally open. 

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

and one lighting relay, normally open. 

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

Detail A

Feed Point Cabinet Pad Mounted

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally10-8-13

 

4683

FEED POINTS

(ROADWAY LIGHTING)

D-770-2

Conduit Standoff Bracket

Kirk J Hoff,

8/28/19

 8-28-19      New Design Engineer PE Stamp.

10-17-17     Updated to active voice.

   7-8-14      Revised note 3.



greater than that of the panelboard.

Main Circuit Breaker having a rating not 

to photo cell

3 No. 12 Type THW

chase nipple.

3-way switch, handy box, cover, and

Test switch to bypass photo cell,

Ground to cabinet

Traffic signal circuit

switch box

Traffic signal

Meter trim

Phase

Neutral

Phase

greater than that of the panelboard.

Main Circuit Breaker having a rating not 

to photo cell

3 No. 12 Type THW

chase nipple.

3-way switch, handy box, cover, and

Test switch to bypass photo cell,

60 Amp - 2 pole

Enclosed lighting relay 

Ground to cabinet

Meter trim

Phase

Neutral

Phase

Flashing beacon circuit

switch box

Flashing beacon

(shown with dual)

flasher mechanism

Single or dual circuit

greater than that of the panelboard.

Main Circuit Breaker having a rating not 

to photo cell

3 No. 12 Type THW

chase nipple.

3-way switch, handy box, cover, and

Test switch to bypass photo cell,

60 Amp - 2 pole

Enclosed lighting relay 

Ground to cabinet

Traffic signal circuit

switch box

Traffic signal

center

Enclosed load

Meter trim

Phase

Neutral

Phase

switch box

Flashing beacon

(shown with dual)

flasher mechanism

Single or dual circuit

Lighting circuits

Lighting circuits

Lighting circuits

to ground rod

1 No. 6 Type THW

60 Amp - 2 pole

Enclosed lighting relay 

Enclosed load center

50 Amp - 2 pole breaker

15 Amp - 1 pole breaker

50 Amp - 2 pole breaker

15 Amp - 1 pole breaker

to ground rod

1 No. 6 Type THW

to ground rod

1 No. 6 Type THW

50 Amp - 2 pole breaker

15 Amp - 1 pole breaker

Enclosed load center

(A)  Install when festoon circuits are required

Feed Point Type IV

Combination Lighting and Flashing Beacon

Feed Point Type IV

Combination Lighting, Signal, and Flashing Beacon

Feed Point Type IV

Combination Lighting and Signal

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

Neutral (A)

Neutral (A)

Neutral (A)

three 50 Amp - 2 pole breakers, and three lighting relays, normally open.

Install Type III feed point similar to Type IV, except with three electrical circuits,

 

two 50 Amp - 2 pole breakers, and two lighting relays, normally open.   

Install Type II feed point similar to Type IV, except with two electrical circuits,

 

one 50 Amp - 2 pole breaker, and one lighting relay, normally open.  

Install Type I feed point similar to Type IV, except with one electrical circuit,

Notes:

 8-28-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.
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COMBINATION FEED POINT DETAILS

Kirk J Hoff,

8/28/19



"2
1

1
12"È

Surface Patch Details

Concrete Patch Sidewalk Patch

Conduit Conduit Conduit

(same as existing)

Compacted backfill

(same as existing)

Compacted backfill
(same as existing)

Compacted backfill

12"È 12"È

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

4"

3"

3"

4" min.

Washed sand

Grade 4" min.

24" 24"

3"

Type I Type II

Cable Trench

Direction of travel

Pole

Pole

45^

3"

8'

Plan Elevation

Light Standard Numbering

Emergency Vehicle Detector Detail

Emergency vehicle detector

" Mounting arm2
1

" Mounting arm2
1

Par lamp holderPar lamp holder

Mast armMast arm

Conduit nipple

Type T Unilet

" Pipe nipple4
3

Front ViewSide View

Terminal Block Detail

Terminal Block

standard base

Traffic signal 

foundation

Concrete 

Conduit
ground

Original

(rigid mounted)

Conduit

Top of sidewalk

Face of curb

Conduit

Revise Concrete Foundation

Elevation

Grade

17"È3"È

8"È

12"ÈExisting concrete

See note 2

Stencil location

Patch with cold mix

Grade
e

Finished elev. of roadway `

Direction of travel Direction of travel

Bridge Mounted Conduit Hanger

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

Pole number

(see detail)

Terminal block

Asphalt Patch

by the Engineer.

maximum 5' spacing or as determined

Galvanized malleable iron pipe clamp at 

by the Engineer.

maximum 5' spacing or as determined

Galvanized malleable iron pipe clamp at 

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

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

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

Notes:

for pole numbers.layout sheets 

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

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

epoxy compound.

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

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

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

Extend conduit 1" above top of foundation

finish foundation to original appearance.

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

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

Conduit opening (see note)

Compacted backfill Compacted backfill

Underground cables Multiple underground cable

unless directed otherwise by the Engineer.

Note: Sod entire area disturbed by trenching, 

Existing asphalt

Patch with concrete Patch with concrete

Existing concrete

Existing sidewalk

Concrete structure

"x3" bolt.4
1

Threaded insert to receive 

"x3" bolt.4
1

Threaded insert to receive 

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

Alternate Emergency Vehicle Detector Detail (adjustable)

Adjustable detector (see note 3)

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

Removed conduit under RR detail.

Updated to active voice.

Bridge Curb Mounted Conduit

10-25-19

10-17-17

 

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

Breakaway Support Stub Clearance Diagram

Truss Mast Arm

Multi-Directional Slip Base

Direction of traffic

Anchor Bolt Detail

Top View

Plan View

Pole Wiring Diagram

P

G

P

N

Slip Base Placement Detail

Detail A

Side View

Steel Base Detail

Light Standard Details

Davit Mast Arm

Anchor Base Transformer Base

Direction of traffic

1" max.

Min. 2 threads exposed

(see quantity sheet for length)
Mast Arm

(see quantity sheet for length)
Mast Arm

Anchor bolt

Leveling nut

Flat washers

Top nut

Base plate

Slip base

required by manufacturer

Plate thickness as

flat washer

place on top of middle

28 gauge keeper plate,

inside and outside

Continuous weld

11 gauge shaft thickness

" Plate4
11

Leveling nuts

Finished roadway surface

Survey `

Ground line

Curb and gutter Finished roadway surface

See "Detail A"

Leveling nuts Leveling nuts

Top of foundation

Slip bases of breakaway support

4" max.

60"

Ground line

See layout sheets for offset

One or two piece davit pole

" dia. bolt through shaft8
5

specification

manufacturer's

Radius as per

" dia. bolt through shaft8
5

Gasket Hex bushings

Receptacle

Wires

Base plate

To ballast in luminaire

Light standard

from ground

mounted 15'-20'

Festoon receptacle

Ground rod

15 Amp fuses

12 AWG

Finish elev. of foundation

dia. 8.3" min.

Bottom shaft

torque to 1010 in-lbs

with three flat washers

high strength steel bolt

" dia. x 5" long4
11

roadway

Parallel to

"2
1shaft dia. + 7

Manufacturer's

"2
1shaft dia. + 5

Manufacturer's

shaft dia. + 8"

Manufacturer's

"2
1shaft dia. + 5

Manufacturer's

" dia. holes8
31

"8
12

"16
11R=

"4
1R=

"4
11

2"

"4
1dia. + 

Bottom shaft

120^

120^

" Slip base4
11

30^

30^

120^

120^

Receptacle Mounting Detail (B)

Keeper Plate Detail (A)

while in use cover

Waterproof

roadway

Parallel to

See Multi-Directional Slip Base details

 Joint2
1

 Joint2
1

specifications
manufacturer's
Shaft as per

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

in the plans)
otherwise specified

3'-0" (unless

mounted on multi-sided pole.

Optional: Festoon receptacle

3 per foundation

manufacturer's specs,

Anchor bolts as per

Ground line

Hand hole
Hand hole

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

Hand hole

bolt circle

Equal to manufacturer's

4" max. " max.2
13

Install Festoon Receptacle only when specified in the plans.

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

flat washer.  Galvanize Keeper plate after fabrication.

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

     retightening. 

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

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

     and to clean bolt threads, then loosen.

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

Slip Base Bolt Torque Procedure:  

Fusing:  Fusing in base, see specifications.

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

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

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

light standards at least 16 feet from the driving lane.

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

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

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

Notes:

 8-28-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.
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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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