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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

100-PO1

105-200

107-P0O1

107-P02

107-P03

201-P0O1

NOTES

LANDOWNER COORDINATION: Notify the landowners two weeks prior to beginning
construction so they have adequate notice to move livestock. Landowner contacts are
Clint Kramlich at 701.426.8115 and Roger Thorsness 701.316.0045 (or Nancy Fuchs at
701.400.7963).

UTILITY COORDINATION: A utility coordination meeting is required.

MAINTAINING TRAFFIC -DROP-OFFS: If a shoulder and the adjacent lane are uneven
due to milling or paving operations, the requirements of Section 704.04 O, "Traffic
Control for Uneven Pavement" apply. If the uneven shoulder and adjacent lane are due
to other circumstance, the contents of this note apply. If, at the end of the work-day,
drop-offs greater than 2 inches and less than 18 inches or slopes steeper than 4:1 exist
between the edge of a traffic lane and the outside edge of the proposed roadway,
perform one of the following actions:

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

When constructing a wedge, construct a wedge composed of aggregate or earthen
materials with a 4:1 or flatter slope along the entire length of the area. Compact materials
using Type C compaction, as specified in 203.04 G.4, "Compaction Control Type C".

Install stackable vertical panels that meet the requirements of Section 704.03 H,
"Stackable Vertical Panels", along the edge of the driving lane closest to the wedge.

The Engineer will measure stackable vertical panels as specified in Section 704.05,
"Method of Measurement" and will pay for panels as specified in Section 704.06, "Basis
of Payment".

The Engineer will not measure material used to construct the wedge. Include the cost of
materials, equipment, labor, and incidentals required for this operation within the bid
price for “AGGREGATE BASE COURSE CL 5”.

If a 4:1 or flatter wedge is not installed, provide 24-hour flagging or pilot car operations
and associated traffic control at no additional cost to the Department.

HAUL ROAD RESTORATION: Use Class 13 aggregate for haul road restoration.

MAINTAINING TRAFFIC ON INTERCHANGE RAMPS: Maintain traffic on interchange
ramps during removal of existing bridge superstructure and setting of new bridge beams,
as directed in Note 704-P02. Unless otherwise approved by the Engineer, the existing
bituminous surfacing on the ramps must remain in place or the new surfacing should be
already paved when mainline 1-94 traffic is being diverted onto the interchange ramps.

CLEARING & GRUBBING: Remove existing brush and trees within the seeding limits
shown in Section 77 of the Plans. All tree removals will be paid under the “Clearing and
Grubbing” bid item regardless of size.

202-P0O1

203-P01

203-010

203-385

302-P01

430-P01

704-200

STATE PROJECT NO.

SECTION SHEET
NO. NO.

ND IM-2-094(186)217 6

REMOVE AGGREGATE BASE AND SURFACING: Removal of bituminous surfacing
includes removing full bituminous pavement depth and 5” of the 7” base. The bottom 2”
of base is considered unsuitable and may remain in place. The existing bituminous
pavement and base thicknesses are based on previous construction plans. Actual
thicknesses may vary.

CONTRACTOR FURNISHED BORROW: Obtain the proper clearance for contractor
furnished borrow. Contact the following adjacent land owners identified as borrow clues
or stockpile location clues: Clint Kramlich at 701.426.8115 and Roger Thorsness
701.316.0045 (or Nancy Fuchs at 701.400.7963).

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

AVERAGE HAUL: No average haul has been computed for this project.

TRAFFIC SURFACE AGGREGATE: Maintain a minimum of 4” of traffic surface
aggregate in the areas designated for roadway travel. Provide temporary service
aggregate meeting the requirements of Section 817 for Salvaged Base Course, A
quantity of 5,000 tons has been provided for use. No additional payment for aggregate
will be made to salvage and relay the material. Include all costs associated with
providing, placing, maintaining, removing, and replacing the material in the contract unit
price for “Traffic Surface Aggregate”.

PAVEMENT PATCHING ON RAMPS: A quantity of 200 tons of Commercial Grade
Hot Mix Asphalt has been provided for patching ramps, at location determined by the
Engineer, before using ramp detour for mainline traffic.

STATE FURNISHED MEDIAN BARRIER: Obtain (224) 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.

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.

Include all costs associated with median barriers in the contract unit price for “State
Furnished Median Barrier”

04/21/25
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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

704-P0O1

704-P02

NOTES

TRAFFIC CONTROL: Traffic control device quantities are based on the following list:

D-704-15, Temporary Road Closure

D-704-21, Detour Sign Layouts

D-704-22, Layouts Type K and L for construction trucks hauling material.

D-704-26, Layout Type JJ for break in pavement.

D-704-26, Layouts EE as needed.

D-704-35 One Lane Closure for constructing embankment on the median shoulder to
accommodate the median barriers and for the placement/removal of these barriers.
7. D-704-58 for the removal of bridge piers and construction of the new bridge

Ok wh =

WORK ZONE TRAFFIC CONTROL PHASES: The device list and plan sheets have
been developed based on the following phases:

Phase 1 - Remove Superstructure:
Close the Pettibone Interchange structure and 42" Ave SE crossroad (from ramp
intersection to ramp intersection). Place detour signing for the crossroad traffic in
accordance with the Sec 100 Detour Sign Layout plan sheets. Interchange ramps are
to remain open.

When removal of the existing bridge superstructure is taking place over I-94, direct
each bound of [-94 traffic onto the ramps. Place signs and devices for the interstate
road closure/ramp detour in accordance with Section 100 Ramp Detour Sign Layout.
Detouring 1-94 traffic onto the ramps is only allowed during daylight hours from 6:00
am to 8:00 pm daily. Signs and devices have been provided for detouring EB 1-94 on
to the south ramps concurrently with detouring WB 1-94 onto the north ramps.

Pending engineers approval, dirt can be placed/stockpiled prior to closing the
superstructure.

Phase 2 — Place Barriers on [-94 Shoulders:
Two one—lane closures (one for eastbound 1-94 and one for westbound 1-94) have
been provided to construct the median embankment and placement of the portable
barriers shown in D-704-58. Place signs and devices for the two one-lane closures in
accordance with D-704-35.

Maintain the detour signing for the crossroad traffic of 42" Ave SE in accordance with
the Sec 100 Detour Sign Layout plan sheets.

In addition, use the two one-lane closures when removing the median barriers and
median embankment after the structure and median pier protection are complete.

704-P03

704-P04

SECTION SHEET
STATE PROJECT NO. NO. NO.

ND IM-2-094(186)217 6 2

Phase 3 — Remove Substructure and Construct New Bridge:
Maintain two lanes of traffic in each direction of 1-94 while the remaining substructure
is being removed, the new structure is being constructed, and the ramps and frontage
roads are being reconstructed. Place signs and devices in accordance with Sec 100
Pettibone Interchange plan sheets based on D-704-58 and D-704-15.

In addition, use the interstate road closure/ramp detour (as described in Phase 1)
when placing bridge beams over [-94. Incorporate additional signs and devices for the
interstate road closure/ramp detour in accordance with Section 100 Ramp Detour
Sign Layout.

PORTABLE CHANGEABLE MESSAGE SIGN: Install Portable Changeable Message
Signs (PCMS) before work begins on the project. The Engineer will determine the
locations for PCMS installation. 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.

MAINLINE TRAFFIC DETOUR: Use of a ramp detour during bridge superstructure
removal and placement, barrier removal, and canopy placement and removal over a
mainline roadway is restricted to 10 calendar days for the mainline roadway closure in
that direction of travel.

Liquidated damages for failure to meet the requirements of this note will be in
accordance with Section 108.07. Work will be stopped if the detour ramp traffic exceeds
10 calendar days without written approval from the Engineer.

04/21/25

3/17/2025 1:43:41 PM
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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

706-P01

714-P0O1

NOTES

FIELD OFFICE: Provide a field office which meets the following requirements:

1. Be completely insulated and weather tight.

2. Minimum total area of 450 square feet.

3. Bathroom facilities, which includes sewer, potable water, and weekly cleaning or
weekly service of a portapotty.

4. Have a dependable source of electricity for power and lights with a minimum of 6
electrical outlets spaced throughout the building and light fixtures spaced to uniformly
light the entire interior (lumens required 110 foot-candles).

5. Be wired for DSL Broadband internet with wireless Wi-Fi and have the capability to
allow for hard wiring the computer. Include the cost of the installation and monthly
fees.

6. A heating and cooling system that is capable of maintaining the temperature between
65°F and 78°F year around.

7. A minimum of 3 desks and 3 desk chairs, 3 extra chairs, a drawer file cabinet with at
least two drawers, one table minimum of 2.5 ft x 5 ft.

8. Photocopy machine/Printer capable of 11x17 photocopies/prints and toner to last the
duration of the project. Engineer will provide paper. Other features to include digital
copying & scanning. (Fax capabilities can be included but not necessary).

9. The location of the field office will be on, or as close to the project as possible and
approved by the Engineer. Any rental fees will be paid by the Contractor.

10. Make the field office available for occupancy one week before the start of the project
and remain through project completion. Provide a field office that is separate or
independent from the contractor's field office.

11. Heat, electric, internet service, sewer, water hookups, and portapotty service to be
furnished by Contractor, Contractor to pay utility bills.

All requirements of the Field Office are subject to approval by the Engineer. Include the
costs for the field office in the bid item "Field Office" and the Schedule for Payment is as
follows:

. 25% when set up on site.

. 50% when 30% of the work is complete.

. 75% when 60% of the work is complete.

o 100% when project is complete.

PLUG PIPE — ALL TYPES & SIZES: Plug and abandon pipe located at Station 455+44
(42" Ave SE). Pump the pipe full of controlled density backfill to prevent any future
collapse or failure of the abandoned pipe. Controlled density backfill consists of cement,
water, fly ash, and fine aggregate at the ratio specified below. Mix the material
continuously during pumping or placement to keep the solution from separation. Maintain
the surface temperature of the newly placed controlled density backfill above 40°F for 5
days. Include all costs for labor, materials, and equipment in the contract unit price bid for
“‘PLUG PIPE — ALL TYPES AND SIZES”.

Mix Design

Material Weight (Ibs)
Cement 70

Fly Ash 125

Fine Aggregate 2600

Water 50 Gallons

SECTION SHEET

STATE PROJECT NO. NO. NO.

ND IM-2-094(186)217 6 3

714-P02 PIPE CONDUIT 30IN — JACKED OR BORED: Bore or jack pipe indicated as jacked on

the plans. If the boring method is used, use of smooth wall steel pipe in lieu of RCP is
acceptable. For jacked concrete pipe sections, use the class required for the height of fill,
but with a minimum concrete compressive strength of 6,000 psi.

Install bored or jacked pipe culverts in accordance with section 714 and section 830 of
the standard specifications.

Supply pipe meeting Section 830.02 F, “Smooth Wall Steel Pipe”; pipe meeting ASTM A
252, Grade 2; or pipe meeting ASTM A 53, Grade B.

Provide pipes with a minimum wall thickness as specified in Table 830-01 of the
Standard Specifications.

Protect the traveling public with proper traffic control and traffic safety measures during
the jacking or boring process (while extending the pipe through the undisturbed fill)
without disrupting traffic, or damaging roadway grade and surface.

Bore or jack pipe culvert with equipment that encases the hole as the earth is removed

and installs the pipe concurrently. Use an encased hole a maximum of 0.1 foot greater

than the outside diameter of the pipe. Do not use water in the boring or jacking process.
Use proper cushioning material between the jack and pipe. Remove damaged sections
with an unsatisfactory joint and install a new section.

Start the boring or jacking from the low or downstream end and proceed in straight lines
to the grade and alignment as shown on the plans. Maintain flow line elevation at the
starting point for boring or jacking within 0.1 ft. of staked grade; do not reverse the flow
line at any point; and do not vary the line and grade at any point within the pipe more
than 0.5 ft. from the designated line and grade.

Once the pipe jacking has begun, proceed with the operation without interruption to
prevent the pipe from becoming firmly set in the embankment.

Fill openings greater than 1/4 inch (5 mm) in width between adjacent sections of concrete
pipe with 1:2 cement/sand mortar. Tie all concrete pipe sections and end sections in
accordance with standard drawing D-714-22. Weld all steel sections continuously around
their periphery.

04/21/25

3/17/2025 1:43:41 PM
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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

720-P01

752-P01

NOTES

Include temporary removal and replacement of embankment in the price bid for Pipe
Conduit — Jacked or Bored. Use a maximum 2:1 slope beyond the existing pavement
section (base, pavement, etc.) for any temporary removal of embankment. Protect and
stabilize the slope throughout the jacking or boring process.

The culvert consists of separate bid items for each portion: “Pipe Conduit 30 In —Jacked
or Bored” and “Pipe Conduit 30 In”. The pay lengths of the pipe bid items are as shown
for the type and size specified per linear foot. Include all costs for required materials,
labor, and equipment (including connecting bands or couplers) in the unit price bid for
“Pipe Conduit 30 In — Jacked or Bored” and "Pipe Conduit 30IN”.

Install pipe prior to the proposed embankment fill placement and pipe plug.

ALIGNMENT MONUMENT IN BRIDGE DECK: For alignment monuments located within
the bridge deck, construct in accordance with Standard Drawing D-720-1 Alignment
Monument details for a concrete roadway with the following changes:

1. Install the alignment monument into the bridge deck after the longitudinal grooving is
complete.

2. The No. 5 x 18” deformed bar is not required.

3. Recess the top of the aluminum cap 1/8” to 1/4” below the finished bridge deck
surface by drilling a hole slightly larger in diameter than the aluminum survey cap.

4. Modify the stem depth of the aluminum cap to be placed in a drilled hole of 3/4” max.
depth into the bridge deck.

5. Epoxy the cap into the bridge deck.

Include all costs for this work in the price bid for “Alignment Monuments”.

FENCING: Give the landowner (Roger Thorsness) a 2-week notice, prior to the
anticipated fencing removal date, to deactivate the existing electric fence in the field
located north of the frontage road in northeast corner of the site. The temporary fencing
will not be electric fencing. The contractor will remove the existing fencing (which
consists of electric and 3 strand barb wire) prior to construction and reset the fencing
after project completion.

STATE

SECTION SHEET

PROJECT NO. NO. NO.
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IM-2-094(186)217 6 4
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Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

602-P01

748-P01

764-P01

SECTION 130

SINGLE SLOPE BARRIER: This work consists of constructing a reinforced concrete
single slope barrier at the median bridge pier at the Pettibone Interchange, as shown
in the plans.

The single slope barrier consists of a single slope barrier wall on each side of the
pier. The barriers taper to a common end. The pay length is from the beginning to
the end of the complete barrier wall installation. Each barrier wall will not be
measured separately.

Use Class AE concrete meeting Section 602.03B. Design a mix that meets Section
802 and will attain a minimum compressive strength of 4,000 PSI at 28-days. Use
grade 60 reinforcing steel meeting Section 612.

Install Cl 43 aggregate fill and a 4" thick reinforced concrete cap slab between the
two barrier walls as shown in the plans.

Include all costs to construct the single slope barrier in the contract unit price bid
“Single Slope Barrier.” The work includes furnishing and installing Class AE
concrete, grade 60 reinforcing steel, mastic, joint sealant materials, aggregate, and
all other materials, equipment and labor required to complete the installations as
shown in the plans.

CURB & GUTTER — TYPE 1 SPECIAL: Install curb and gutter at the Pettibone
Interchange, in accordance with Standard Drawing D-748-1, except for transitions at
each end, as shown on Standard Drawing D-764-60. Install #4 rebar with a length
that will provide 3” clear distance on each end. Use grade 60 reinforcing steel
meeting Section 612.

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.”

BARREL ATTENUATION DEVICE BASES: Construct the bases out of either 2
inches of aggregate base and 6 inches of Class AE concrete meeting 602.03 B or 2
inches of aggregate base and 8 inches of Superpave FAA 45.

Include all costs associated with the construction of the attenuation device bases in
the contract unit price bid for “Barrel Attenuation Device -Type B-75.”

SECTION SHEET

STATE NO. NO.

PROJECT NO.

NOTES ND IM-2-094(186)217 6 5

764-P02 REMOVED W-BEAM GUARDRAIL MATERIALS: Deliver the removed guardrail
materials to the NDDOT Maintenance Storage Yard in Medina, and neatly stack them
at a location designated by the Engineer. Deliver the W-Beam guardrail rail sections
and impact head to the maintenance storage yard. All other materials will become
the contractor’s property. The address of the NDDOT Maintenance Storage Yard is:

MEDINA NDDOT
3682 55t Ave SE
Medina, ND 58467-9998

Include all costs for delivery of the removed guardrail materials in the contract unit
prices bid for "Remove W-Beam Guardrail & Posts,” and “Remove End Treatment &
Transition.”
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Docusign Envelope ID: 2EC39C04-B784-498C-9ABA-40AA8DEC309D

SECTION SHEET

STATE PROJECT NO. NO. NO.

ENVIRONMENTAL NOTES ND IM-2-094(186)217 6 6

ENVIRONMENTAL NOTES (EN): The North Dakota Department of Transportation and
the Federal Highway Administration has 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
. i Spring: March 15 - May 15*
Whooping Crane Cropland/Wetland Associations Fall: September 10— November 15
Piping Plover Sparsely Vegetated Islands/Shoreline | April 15 - August 15*
Dakota Skipper Native Prairie Year-Round
. Spring: April 15 - May 31*
Rufa Red Knot Sparsely Vegetated Islands/Shoreline Fall: August 1 - September 15%

*Time frames can differ slightly, depending on the year

If any of the above threatened and endangered species are identified within 1 mile of the
project, the Contractor will notify the Engineer immediately and cease construction activities
in the vicinity until an avoidance area is established. The Engineer will establish an
avoidance area that is at least a 0.5 mile and immediately coordinate with the USFWS (701-
355-8513), FHWA (701-221-9464), and NDDOT Environmental and Transportation Services
(701-328-2592). The Contractor will not resume work within the avoidance area until the
Engineer has confirmed with the agencies that work may proceed (either the species have
left the area, or approved avoidance/minimization measures have been implemented).

EN-2 TEMPORARY WETLAND IMPACT: Temporary impact areas within wetlands and
or other waters are incorporated into the plans for this project. Remove temporary fill
placed and sedimentation in wetlands or other waters. Restore these wetlands to
preconstruction contours.

EN-3 WETLAND MITIGATION: Wetland mitigation is required for unavoidable
permanent wetland impacts. The wetland mitigation plan is incorporated into the plans
for this project. After completion of the mitigation area, the Engineer will complete the
Onsite Mitigation Certification Form SFN 61042. Any sedimentation occurring within the
mitigation area will be removed.

R.
RENSCH

PE-8211
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ESTIMATE OF QUANTITIES

STATE

PROJECT NO.

SECTION| SHEET
NO.

IM-2-094(1861>217

ND 8

SPEC CODE ITEM DESCRIPTION UNIT MAINLINE TOTAL
103 0100 CONTRACT BOND L SUM 1 1
201 0330 CLEARING & GRUBBING L SUM 1 1
202 0021 REMOVE AGGREGATE BASE & SURFACING TON 6,921 6,921
202 0105 REMOVAL OF STRUCTURE L SUM 1 1
202 0113 REMOVAL OF CONCRETE cY 6 [
202 0169 REMOVAL OF END SECTION-ALL TYPES & SIZES EA 2 2
202 0174 REMOVAL OF PIPE ALL TYPES AND SIZES LF 190 190
202 0312 REMOVE EXISTING FENCE LF 7,378 7,378
203 0101 COMMON EXCAVATION-TYPE A cY 5,847 5,847
203 0109 TOPSOIL cY 13,950 13,950
203 0140 BORROW-EXCAVATION cY 64,687 64,687
210 0099 CLASS 1 EXCAVATION L SUM 1 1
210 0201 FOUNDATION PREPARATION EA 1 1
216 0100 WATER M GAL 907 907
230 0165 SUBGRADE PREPARATION-TYPE A-12IN STA 16.36 16.36
251 0200 SEEDING CLASS II ACRE 11.51 11.51
251 2000 TEMPORARY COVER CROP ACRE 11.15 11.15
253 0101 STRAW MULCH ACRE 11.15 11.15
253 0301 BONDED FIBER MATRIX ACRE 11.51 11.51
255 0102 ECB TYPE 2 SY 190 190
255 0202 TRM TYPE 2 SY 440 440
260 0100 SILT FENCE UNSUPPORTED LF 325 325
260 0101 REMOVE SILT FENCE UNSUPPORTED LF 325 325
261 0112 FIBER ROLLS 12IN LF 28,395 28,395
261 0113 REMOVE FIBER ROLLS 12IN LF 14,535 14,535
302 0050 TRAFFIC SERVICE AGGREGATE TON 5,000 5,000
302 0120 AGGREGATE BASE COURSE CL 5 TON 8,945 8,945
401 0050 TACK COAT GAL 449 449
401 0060 PRIME COAT GAL 2,152 2,152
430 0045 SUPERPAVE FAA 45 TON 2,549 2,549
430 0500 COMMERCIAL GRADE HOT MIX ASPHALT TON 200 200
430 5803 PG 58S-28 ASPHALT CEMENT TON 156 156
602 0500 BRIDGE SUBSTRUCTURE CONCRETE cY 147.5 147.5
ESTIMATE NUMBER: 24731 ESTIMATE TYPE: FINAL FINALIZED: Y RUN DATE: 09/08/2025 TIME:




ESTIMATE OF QUANTITIES

STATE

PROJECT NO.

IM-2-094(1861>217

ND 8

SPEC CODE ITEM DESCRIPTION UNIT MAINLINE TOTAL
602 0510 BRIDGE DECK CONCRETE cYy 298.6 298
602 0520 BRIDGE BARRIER CONCRETE cYy 72.2 72.
602 1134 PILE SUPPORTED APPROACH SLAB SY 158.1 158.
602 1220 SINGLE SLOPE BARRIER LF 112 112
602 1250 PENETRATING WATER REPELLENT TREATMENT SY 1,045 1,045
604 9920 PRESTRESSED I-BEAM-63IN LF 1,250 1,250
612 0116 REINFORCING STEEL-GRADE 60-EPOXY COATED LBS 87,100 87,100
616 5890 STRUCTURAL STEEL L SUM 1 1
622 0020 STEEL PILING HP 10 X 42 LF 340 340
622 0060 STEEL PILING HP 14 X 73 LF 420 420
622 0070 STEEL PILING HP 14 X 102 LF 350 350
622 7001 DYNAMIC PILE TEST EA 3 3
702 0100 MOBILIZATION L SUM 1 1
704 0100 FLAGGING MHR 925 925
704 1000 TRAFFIC CONTROL SIGNS UNIT 4,794 4,796
704 1046 ATTENUATION DEVICE-TYPE B-80 EA 2 2
704 1052 TYPE III BARRICADE EA 22 22
704 1060 DELINEATOR DRUMS EA 76 76
704 1067 TUBULAR MARKERS EA 98 98
704 1080 STACKABLE VERTICAL PANELS EA 50 50
704 1086 SEQUENCING ARROW PANEL-TYPE B EA 2 2
704 1087 SEQUENCING ARROW PANEL-TYPE C EA 2 2
704 3511 STATE FURNISHED MEDIAN BARRIER LF 2,240 2,240
704 4011 PORTABLE CHANGEABLE MESSAGE SIGN EA 2 2
706 0400 FIELD OFFICE EA 1 1
706 0500 AGGREGATE LABORATORY EA 1 1
706 0550 BITUMINOUS LABORATORY EA 1 1
706 0600 CONTRACTOR'S LABORATORY EA 1 1
714 4106 PIPE CONDUIT 24IN-APPROACH LF 91 91
714 4110 PIPE CONDUIT 30IN LF 162 162
714 4113 PIPE CONDUIT 30IN-APPROACH LF 91 91
714 4166 PIPE CONDUIT 30IN-JACKED OR BORED LF 120 120
714 9680 PLUG PIPE-ALL TYPES & SIZES EA 1 1
ESTIMATE NUMBER: 24731 ESTIMATE TYPE: FINAL FINALIZED: Y RUN DATE: 09/08/2025 TIME: 09:00:53

SECTION| SHEET
NO. .




STATE PROJECT NO. SEQDION] SHEET

ESTIMATE OF QUANTITIES Np | IMr2z-ossasera17 s | 3
SPEC CODE ITEM DESCRIPTION UNIT MAINLINE TOTAL
720 0110 RIGHT OF WAY MARKERS EA 12 12
720 0125 ALIGNMENT MONUMENTS EA 2 2
720 0130 IRON PIN R/W MONUMENTS EA 17 17
748 0141 CURB & GUTTER-TYPE 1 SPECIAL LF 60 60
752 0110 FENCE BARBED WIRE 3 STRAND-STEEL POST LF 7,230 7,230
752 0922 FENCE REMOVE & RESET LF 173 173
752 0993 FENCE TERMINAL EA 4 4
752 2100 VEHICLE GATE EA 1 1
752 3150 CORNER ASSEMBLY BARBED WIRE-WOOD POST EA 16 16
752 3995 DOUBLE BRACE ASSEMBLY-WOOD POST EA [ [
752 5000 SNOW FENCE LF 832 832
754 0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING SF 127 127
754 0112 FLAT SHEET FOR SIGNS-TYPE IV REFL SHEETING SF 33 33
754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE LF 425 425
754 0210 GALV STEEL POST-STANDARD PIPE LF 92 92
754 0214 GALV STEEL POSTS-W-SHAPE POSTS(TWO OR MORE> LF 111 111
754 0534 PANEL FOR SIGNS-TYPE IV REFLECTIVE SHEETING SF 36 36
754 0592 RESET SIGN PANEL EA 15 15
754 0805 OBJECT MARKERS - CULVERTS EA 4 4
754 1100 CLASS AE CONCRETE-SIGN FOUNDATIONS CY 3 3
754 1104 REMOVE SIGN FOUNDATION EA 8 8
762 0422 SHORT TERM 6IN LINE-TYPE R LF 1,250 1,250
762 0426 SHORT TERM 24IN LINE-TYPE R LF 145 145
762 1106 PVMT MK PAINTED 6IN LINE LF 7,214 7,214
762 1124 PVMT MK PAINTED 24IN LINE LF 145 145
764 0131 W-BEAM GUARDRAIL LF 183 183
764 0145 W-BEAM GUARDRAIL END TERMINAL EA 4 4
764 0151 REMOVE W-BEAM GUARDRAIL & POSTS LF 762 762
764 2081 REMOVE END TREATMENT & TRANSITION EA [ [
764 8071 BARREL ATTENUATION DEVICE-TYPE B-75 EA 2 2
766 0100 MAILBOX-ALL TYPES EA 1 1
930 3000 BRIDGE BENCH MARKS SET 1 1
930 7012 ROADWAY CANOPY L SUM 1 1
ESTIMATE NUMBER: 24731 ESTIMATE TYPE: FINAL FINALIZED: Y RUN DATE: 09/08/2025 TIME: 09:00:53




SPEC

930
930
930

930

CODE

8230
8600
8686
9537

ESTIMATE OF QUANTITIES

ITEM DESCRIPTION

SHORING

ELASTOMERIC BEARING PAD
AGGREGATE SLOPE PROTECTION
ABUTMENT UNDERDRAIN SYSTEM

UNIT MAINLINE

EA 1
SF 40
SY 427.3
EA 2

STATE PROJECT NO. SECTION] SHEET
IM-2-094(186)>217 4
ND 8
TOTAL
1
40
427 .3
2

ESTIMATE NUMBER: 24731 ESTIMATE TYPE:

FINAL FINALIZED:

Y RUN DATE: 09/08/2025 TIME:

09:00:53




Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 10 1
42nd Ave SE North Frontage Road South Frontage Road Totals
441+15 to 447+90 (Gravel) | 447+90 to 459+90 (Paved) | 459+90 to 464+41(Gravel) | 0+65 to 2+77 (Gravel) | 2+25to 10+89 (Gravel)
675 ft 895 ft (Bridge Exception) 4511t 212 ft 708 ft (42nd Ave Exception
Material Unit Quantity Quantity Quantity Quantity Quantity
302 0120 AGGREGATE BASE COURSE CL 5 @ 1.875 Ton/CY Ton 894.17 3855.09 587.12 228.19 764.10 6328.67
430 0045 SUPERPAVE FAA 45 @ 2Ton/CY Ton 1685.67 1685.67
4010050 TACK COAT @ 0.05 Gal/SY (2nd lift) Gal 276.58 276.58
4010060 PRIME COAT @ 0.25 Gal/SY Gal 1354.19 1354.19
430 5803 PG 58H-34 ASPHALT CEMENT @ 6.1% (2nd Lift - 2") Ton 45.65 45.65
430 5803 PG 58H-34 ASPHALT CEMENT @ 6.1% (1st Lift - 2.5") Ton 57.17 57.17
SW Ramp SE Ramp NE Ramp NW Ramp Totals
14+75 to 17+90 1+07 to 4+72 13+06 to 15+38 61+27 to 64+11
315 ft 365 ft 232 ft 284 ft
Material Unit Quantity Quantity Quantity Quantity
302 0120 AGGREGATE BASE COURSE CL 5 @ 1.875 Ton/CY Ton 689.06 798.44 507.50 621.25 2616.25
430 0045 SUPERPAVE FAA 45 @ 2Ton/CY Ton 227.50 263.61 167.56 205.11 863.78
4010050 TACK COAT @ 0.05 Gal/SY (2nd lift) Gal 45.50 52.72 33.51 41.02 172.76
4010060 PRIME COAT @ 0.25 Gal/SY Gal 210.00 243.33 154.67 189.33 797.33
430 5803 PG 58H-34 ASPHALT CEMENT @ 6.1% (2nd Lift - 2") Ton 6.16 7.14 4.54 5.56 23.39
430 5803 PG 58H-34 ASPHALT CEMENT @ 6.1% (1st Lift - 2.5") Ton 7.72 8.94 5.68 6.96 29.30
Earthwork Summary
- 203-0140 - -
EXGAVATION wfeNA) Embankment” | gorrOW Forson SoRORATE
Location Pay Item Pay ltem Pay ltem Location/Alignment Start Station Stop Station | PREPARATION -
) cv) (CY) ) Py 2™
A B C=B-A 42nd Ave (OFL), South End 441+15 443+13 1.98
42nd Ave - North of 1-94 - Includes 1030 37689 36659 5075 22nd A ’
North Frontage Road, NW Ramp, NE nd Ave (OFL), North End 462+75 464+41 1.66
42nd Ave - South of I-94 - Includes South Frontage Road, West End 2+25 4+15 1.90
South Frontage Road, SW Ramp, SE 317 31845 27528 8825 South Frontacclle Road, East End 8+58 10+89 2.31
Median Attenuation Device 0 0 0 50 Northeast Ramp 13+08 14+67 1.61
Temp 1-94 Shoulders for WZTC 0 500 500 Southeast Ramp 2+37 4+72 2.35
Removal of Temp |-94 Shoulders for 500 Northwest Ramp 62+63 64+11 1.48
WZTC Southwest Ramp 14+75 16+75 2.00
Totals 5847 70034 64687 13950 North Frontage Road, East End 1+70 2+77 1.07
*25% Volume was added to embankment volumes to allow for shrinkage. Total 16.36
& -Cul
216-0100 Water Total (MGal)
25 MGal/Mile for Dust Palliative 20 Location of Pipe Each
25 MGal/Mile for Subgrade Preparation 8 Station #
20 Gal/Ton for Aggregates 179 1+68 (SE_Ramp) 2
455+23-CL, Lt - (OFL) 1
766-0100 MAILBOX-ALL TYPES, EA

Sta 460+68, LT

Structure Replacement

1-94/Pettibone Interchange

04/21/25

411712025

2:17:07 PM

bkappes
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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

See
Detail A

Erosion Control Blanket

flow
- ~ .
Exist. GroundT ]
el
PIPE INLETS

r»l 6" L« PIPE OUTLETS

Detail A STATE PROJECT NO. SECTION | SHEET
etai : :
10 Varies o Varies ND IM-2-094(186)217 20 1
o —_ -
See Detail A /éi\ B
i 1" min Erosion Control Blanket (ECB)
ECB { ﬂH % Locationtobe | Culvert Pipe Unit_ Total Quantity
protected Type Diam No |Quantity | Type1 | Type2 | Type3 | Type4d
6" min ECB H Station Appr/CL | (Inch) (SY) (SY) (SY) (SY) (SY)
H 7+98 (FR_S) | Appr 30 2 25 50
\ \ 1168 cL 30 2 25 50
- g (Align_SE_Ramp
455+23 (OFL) CL 30 2 25 50
0-58 (FR_N) | Appr 24 2 20 40
FRONT VIEW SIDE VIEW
Detail A \ See Pipe Inlet & Outlet Details
AT
| ‘ Total (SY) 190
Varies
ECB Tuck this end a minimum of APPROACH CULVERTS CENTERLINE CULVERTS
6" into the embankment. Surface Surface Surface
/ DIA| X Y |areatobe| ECB DIA| X Y |areatobe| ECB DIA| X Y |areatobe| ECB
protected protected protected
Y In Ft Ft SF SY In Ft Ft SF SY In Ft Ft SF SY
6" mi
15 19.0 [20.0| 176.0 20 24 [ 10.5 | 19.6 | 193.1 22 24 1105 |17.6 | 1721 20
SR V2V S S S S 18 195 [20.7 ] 190.7 22 27 | 11.0 | 20.0 | 204.3 23 27 1 11.0 | 18.0 | 182.3 21
| \ 21 [ 95 [21.0] 190.9 22 30 [ 11.6 | 20.5| 218.3 25 30 | 11.6 | 18.5| 195.1 22
[ \ | 24 | 10.5 | 21.6 | 214.1 24 36 | 12.7 | 21.2 | 2421 27 36 | 12.7 | 19.2 | 216.7 24
‘ } 27 | 11.0 [ 22.0 | 226.3 25 42 |1 13.3 [21.2 | 251.8 28 42 | 13.3 | 19.2 | 225.2 25
, ‘ | 30 | 11.6 | 22.5| 2415 27 48 | 13.8 [22.0 | 265.6 30 48 | 13.8 | 20.0 | 238.0 27
4 X X X X X 36 | 12.7 | 23.3| 268.8 30 54 | 145 | 215 | 273.7 31 54 | 145 | 195 | 2447 28
. \ } 42 | 13.3 | 23.3 | 279.7 31 60 | 15.0 | 21.0 | 278.3 31 60 | 15.0 | 19.0 | 248.3 28
10 \ | 48 | 13.8 | 24.0 | 293.2 33 66 | 15.6 | 22.0 | 295.7 33 66 | 15.6 | 20.0 | 264.5 30
} \ 54 | 14.5 1 23.4| 300.6 34 72 | 16.2 | 22.5| 309.2 35 72 | 16.2 | 20.5| 276.8 31
R 60 | 15.0 | 23.0 | 307.5 35 " .
X >|<__ X j " T«X 86 56 240 356 37 Note: Quantities based on 6:1 slope. | | Note: Quantities based on 4:1 slope.
| 10 20 | 72 | 16.2 | 24.5 | 340.6 38
TOP VIEW ! } Note: Quantities based on 8:1 slope. DETAIL A
Inlet side - see applicable detail for pipe inlet. X X X X X ANCHOR TRENCH & BLANKET INSTALLATION
Outlet side - see applicable detail for pipe outlet. »l 20" L } mENCH Single Net Blanket Double Net Blanket
\ EXCAVATION o "
NOTE: Tuck the ECB a minimum of 6" into the embankment (against } \ DETAIL C%aszciﬁed ﬁ‘.agr'f Cobaz:ﬁcltled i‘-‘”’?f
the flared end section) around the opening of the flared end section. X X X X X * center center

Exist. Ground

04/21/25

Erosion Control at Culvert Flared End Sections

Structure Replacement

1-94/Pettibone Interchange

311412025

12:46:12 PM

bkappes
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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908
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Pettibone Crossroad
Gravel Areas
Sta 441+15 to 446+56
Sta 459+90 to 464+40

4" Gravel Base

30
27
12' 12'
___Veres ___ | ____ Varies  _ _
B ) Pettibone Crossroad i . . -
5" Bit. Pvmt. Paved Areas 7" Emuls. Pit Run Sub-Base
Sta 446+56 to 451+30
Sta 453+54 to 459+90
26.4'
12' 12'
_Vades | ____ Varies _

STATE PROJECT NO. SEQTION SREET
ND IM-2-094(186)217 30 1
-~ - 4_.1
4:1

Typical Section

Existing Crossroad

Structure Replacement

I-94/Pettibone Interchage

04/21/25

3/14/2025 12:46:13PM  bkappes R:\project\20094217.186\design\Sheets\030TP_001_Existing_XRoad.dgn




Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

STATE

PROJECT NO.

seggon

SRS

ND IM-2-094(186)217 30

34
& 24" 5.33'
0.67' 17.33' 6.67' 2.5
2" Bit. Pvmt. gamp
Varies urvey
-1 7&/\@:\\\\:\}\*\\;‘;‘: - Hne
- I — T T e
5" Bit. Pvmt. Pettibone Interchange T S s

Existing
Southwest Ramp
Sta 10+82.13 to Sta 13+81.38
ramp gore to end of curve

7" Aggr. Base Course CI 5

Southeast Ramp
Sta 0+00 Ahd to Sta 4+54.72
end of curve to ramp gore

34"

7" Salvaged Base Course

~—— \\\\
S~ I~
~_I--__4
-
-

Existing
Southwest Ramp
Sta 13+81.38 to Sta 16+10
ramp curve to crossroad intersection

7" Emuls. Pit Run Sub-Base

Southeast Ramp
Sta 1+34 to Sta 2+88.2 Bk=0+00 Ahd
crossroad intersection to ramp curve

5.33'

2.5

Typical Sections

Existing SW & SE Ramp

Structure Replacement

[-94/Pettibone Interchange

04/21/25

3/14/2025 12:46:14 PM  bkappes
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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

STATE

SECTION
PROJECT NO. G

SRS

ND

IM-2-094(186)217

30 3

4= e =
M _eem T .
a - 5" Bit. Pvmt.

Pettibone Interchange

Existing
Northwest Ramp
Sta 16+60.3 to Sta 20+25
ramp curve to crossroad intersection

Northeast Ramp
Sta 1+32 to Sta 6+04.4
crossroad intersection to ramp curve

34'
5 24' 5'
267’ 7' 17' 11
Sims 3" Bit. Pvmt.
. Varies f
Line  \| - @ ==Z---- A — — L
/;;-/ij;-j’:i/% T~
| o — T --RdIn-ia e
AA //,,/:::///// \\\‘\:::‘\
- - 5" Bit. Pvmt. Pettibone Interchange 7" Aggr. Base Course CL 5 T
,’,,’::,/”/ Existing
- - Northwest Ramp
-7 Sta 12+16.5 to Sta 15+60.3
ramp gore to end of curve
Northeast Ramp
Sta 6+04.4 to Sta 9+00
end of curve to ramp gore
15.03" 8.97'
7 8.03'
34'
5' 24' 5
2.67' 7 17" qr
R
Suf\gs 3" Bit. Pvmt.
Line \ | Varies_ _ _ [ ___ _Vares

Typical Section

Existing NE & NW Ramps

Structure Replacement

I-94/ Pettibone Interchange

04/21/25

3/14/2025 12:46:15PM  bkappes R:\project\20094217.186\design\Sheets\030TP_003_Existing_N_Ramps.dgn




Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 30 4
18' Clear Zone 18' Clear Zone
4 12! | 12 4
1.79' 1.79'
477 40%l 2% 1 24% 4.0% 4.7
AMA L~ s = = = 1 O VDR 4:1
’¢3"’" 3%
S
3N I (e -~ S
//’ 7
A NS 4.5" HMA N R
Y SR QM A=14.00sf SLANA L N N~ -
12" Aggregate Base CL 5
A=38.36 sf
Sta. 447+90 to 457+45
(Exclude Bridge)
18' Clear Zone 18' Clear Zone
3 12' } 12' 3
1.79' ‘ 1.79'
4.77 21% ) 2.1% 4.77
A”\ ’ =TT “ == — B A — =~ = ‘Tk ‘~\‘ 1
¢o‘?’€' > ““‘\\
(’¢¢ AN S NIAVASN NIDA DALY D \- 3
A K 2 N
(/( N~ ~ Ny \
/ > " Ny 2
< Z<2 Nz 4.5" HMA S22 ~"-
IR IDANYANY o> A=11.92 sf S Ls e

12" Aggregate Base CL 5
A=38.36 sf

Sta. 457+45 to 459+90

Typical Section

Proposed Crossroad

Structure Replacement

1-94/Pettibone Interchange

04/21/25

3/14/2025

12:46:17 PM  bkappes
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Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

18' Clear Zone

6" Aggregate Base CL 5

6" Aggregate Base CL 5

Sta. 2+25 to 10+89 (Align_FR_S)
Sta. 441+15 to 447+90 (OFL)
Sta. 459+90 to 464+41 (OFL)

" }. Varies % Varles %.{

A=16.20 sf

18' Clear Zone 18' Clear Zone

2.38'

A=16.20 sf

* Sta. 0+15 to 1+70 (Align_FR_N)
** Sta, 1+70 to 2+77 (Align_FR_N)

18' Clear Zone

18' Clear Zone

| 171
1.34'
Vanes %

18' Clear Zone
[ 17.33' 6.67'
1.7
Varies % 4.53'

\/‘\‘/‘\\\“\

DOADA

\/‘\‘/‘K \“\

STATE PROJECT NO. SECTION SHEET
18' Clear Zone 18' Clear Zone
3 19" . 19" 3 ND IM-2-094(186)217 30 5
2.38' ‘ 2.38'
4 00/0 4 0%
” % ~»- 4:1
=
S W R IS =
’f‘( \\~
/4/' L Rz 37
x’ ' S ”> b \\\\_ﬁ ___________________

e \ 45" HMA 24N
INANAAER LYK \M%& ________ A=9.57 sf 12" Aggregate Base CL 5
4.5" HMA N - N A=31.11 sf _
= A=9.57 sf 12" Aggregate Base CL 5
AsBtatst o TN OIS SS SE Ramp Sta. 0+00 to 4+72
SW Ramp Sta. 14+75 to 19+04
NE Ramp - Sta. 13+60 to 16+81
NW Ramp Sta. 60+00 to 62+80
24
1.47 —— — 1.84'
11 ‘ 13'
4, 1411( | Varies % ‘ Varles 9 Typical Section
/A,‘.\: \4i 1 Proposed Gravel Crossroad & Frontage Roads
_=z=77 4.5" HMA BRSO Proposed Ramps
' 12" Aggregate Base CL 5 A=9.64 sf RRESC
A=31.88 sf '
Structure Replacement
NW Ramp Sta. 62+80 to 64+11
NE Ramp Sta. 13+06 to 13+60 1-94/Pettibone Interchange
04/21/25

3/14/2025 12:46:18 PM  bkappes R:\project\20094217.186\design\Sheets\030TP_005_Proposed_XRoad.dgn




Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

JN
X XXX

Removal of Pipe

All Types & Sizes
64 LF

-
:-LL 7 Bituminous Surfacing Removal
= =d
m Gravel Surfacing Removal

3/14/2025 12:46:21 PM  bkappes

R:\project\20094217.186\design\Sheets\040RM_001.dgn

Removal of Pipe

All Types & Sizes
92 LF

I Plug Pipe

\

|

'.

! All Types & Sizes
| 30" RCP

|

I
I

P 217.145

|

|
! /

A

42nd Ave SE

Removal of Pipe
All Types & Sizes

N

1 \ \
/ / ! ! STATE PROJECT NO. SEQTION SHEET
| |
217
ol P ND IM-2-094(186)217 40 1
—— / / BN
|
| |
|
; \ \ r \ SPEC CODE BID ITEM QUANTITY UNIT
L \ \ 202 21 REMOVE AGGREGATE BASE & SURFACING TON
/ Z " ‘, \ \ (CY) * 1.875 Ton/CY = Ton Removal
\ '. \ \ Gravel Roads (Assumed Depth = 4") 855
/ / o \ \ Guardrail Surfacing (2" Bit Pvmt + 4" Base) 85
. ', \ \ \ South Ramps (7" Bit Pvmt + 5" Base/Pit Run) 2104
S / / Vo \ \ North Ramps (7" Bit Pvmt + 5" CL5/Pit Run) 2118
5 Lo :X&ﬁi 42nd Street (5" Bit Pvmt + 5" Pit Run) 1759
) |
g [
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o S | \ __
Q
/ < b/ Voo \ /x 202 174  REMOVAL OF PIPE ALL TYPES AND SIZES LF
~ :\75 [ N %) N 24" RCP - Sta 7+94 (South Frontage Road) 64
) L \%\ 24" RCP - Sta 1+82 (SE Ramp) 92
Z / ! '.\ Vo < \ 18" RCP - Sta 0+70 (North Frontage Road) 34
\ | \ \
> m =
/ |8 '\\ 3 714 9680 PLUG PIPE-ALL TYPES & SIZES
181l 18 30" RCP, 140 LF - Sta 455+44 (42nd Ave) 1 EA
12 123l
| o | | o |
e
|
| \\ |
| | | |
| | | |
| |

Removal

Structure Replacement

1-94/Pettibone Interchange

04/21/25




DocuSign Envelope ID: CDC44ACE-15AC-436F-95D8-65132792AB19

STATE PROJECT NO. SECTION | SHEET
ND IM-2-094(186)217 50 | A

HYDRAULIC DATA FOR IM-2-094(186)217 (A)

50-YEAR DATA 100-YEAR DATA
PROPOSED |DRAINAGE | DESIGN DESIGN DESIGN DESIGN 100-YEAR | 100-YEAR
STATION EXISTING PIPE PIPE SIZE AREA | DISCHARGE | HEADWATER| VELOCITY STAGE DISCHARGE |  STAGE
(ACRES) (CFS) (FT) (FPS) (NAVD 88) (CES) (NAVD 88)
7+94 (FR_S) 24" RCP 30" 25.5 28.7 3.08 7.47 1810.77 35.5 1811.43
1+83 (Align_SE_Ramp) 24" RCP 30" 9.4 14.4 2.03 5.70 1810.07 8 5 1810.33
455+23 (OFL) 30" RCP 30" 48.4 33.6 4.31 8.09 1813.28 41.6 1814.52

(A) Hydraulic data provided is for smooth-walled (Manning's n=0.012) type conduits.

¢O '\V“
R 0
09/04/24 TH DN(\

Culvert Hydraulic Data

Structure Replacement

I-94/Pettibone Interchange

9/412024 10:52:17 AM tbrossart C:\Users\tbrossart\OneDrive - State of North Dakota\Desktop\Working Folder - Desktop\Projects\PCN 23344 _|-94_Pettibone Replacement\Roadway Hydraulics\050IM_001_Culvert Hydraulic Data.dgn



Docusign Envelope ID: 968054C0-8ABB-4E54-BDOE-AB1FC51EC908

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 51 1
Geosythetic *)
Steel Pipe Steel Pipe | Material - End Sections
Begin Station/ Begin End Station/ End Pipe Installation Required | Steel Pipe | Corrugations | Minimum Type G Applicable
Location Offset Location Offset (Pay Item) Allowable Material Diameter | Coatings |or Spiral Ribs| Thickness | (Pay Item) Begin End Backfill
In Bid Item LF In Type In SY EA EA
Reinforced Concrete Pipe - Class |l (barrel length = 88 LF) 30
, , Pipe Conduit - Corrugated Steel Pipe 30 AP 2 0.064 R Specification
7+93 (FR_S) 45'Rt 7+96 (FR_S) | 46.3'Lt | 30 ‘Approach 91 Spiral Rib Steel Pipe 30 AP R 0.064 FES FES 714.04 A
Polypropylene Pipe (AASHTO M330, Type S) 30
Reinforced Concrete Pipe - Class Il (barrel length = 90 LF) 30
1+98.3 i
1+68.8 , . , . . Corrugated Steel Pipe 30 A 2 0.168
(Align_SE_Ramp) | 392 Rt (Allgn_pS)E_Ram 50.5'Lt | 30 Pipe Conduit 93 Corrugated Steel Pipe 0 A > 0,064 FES FES D-714-25
Spiral Rib Steel Pipe 30 AP 3/4,1
455+23 (OFL) 93.8'Lt | 455+22(OFL) | 60'Lt 30 Pipe Conduit 34 Reinforced Concrete Pipe - Class IV (barrel length = 32 LF) 30 E FES D-714-25
’ ’ Pipe Conduit - Jacked Reinforced Concrete Pipe - Class IV (barrel length =120 LF) 30 R —
455+22 (OFL) 60'Lt | 455+20 (OFL) | 60'Rt 30 or Bored 120 Smooth Wall Steel Pipe 20 0.406 D-714-16
455+20 (OFL) 60'Rt | 455+20(OFL) | 95.4'Rt | 30 Pipe Conduit 35 Reinforced Concrete Pipe - Class IV (barrel length = 33 LF) 30 - FES D-714-25
Reinforced Concrete Pipe - Class lll (barrel length =88 LF) 24
. . Pipe Conduit - Corrugated Steel Pipe 30 AP 2 0.064 Specification
0+58 (FR_N 41.4'Lt 0-92 (FR_N 37.2'Rt 24 91 - FES FES
(FRN) FRN) Approach Spiral Rib Steel Pipe 30 A P 3/4,1 0.064 714.04A
Polypropylene Pipe (AASHTO M330, Type S) 30
Carrugations: 2 = 2-2/3"x1/2" Coatings: Z = Zinc Spiral Ribs: 3/4 = 3/4"x3/4"@7-1/2" (*) End sections are measured and paid for separately for pipe extensions.

3=3x1"
5=5%1"

A =Aluminum

P = Polymeric (over Zinc or Aluminum)

1=3/4"x1"@11-1/2"

FES = Flared End Section

TES = Traversable End Section

Allowable Pipe List

Structure Replacement

1-94/Pettibone Interchange

04/21/25

3/14/2025

12:46:24 PM

bkappes

R:\project\20094217.186\design\Sheets\051AP_001_Pipe List.dgn




Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81

T
/1 & | / \ STATE PROJECT NO. SEQTION SHEET
[
/ / / « ND IM-2-094(186)217 60 1
/ o /:
|
m —
: & >R39]
| Ox A9
& < =) 2 EEYEY
~ S = @® 004
" Grading Tie Li ) © | Eeer-lin
rading Tie Line =
o 9 Perm Esmt $7 L @ ag =
2 T c8
N & ! ge
© N% | ;
\ " & : %
7= MR
\/\E\\I\ELEC\ R ‘I 8;
€ W T ‘I—— -
\
)—7 Elec Mkr :
—— X — = —X— — — — = X—f— — — — X— = — — N — g — — —
,,,,,,,,,,,,,,,,,,,,,,,, ExstRW_ i~ |
|
| H—
. — =1+
1
| 42nd Ave SE L]
- =
_____ ExstRIW_________
e e T e X— — — 4 —=%— — — — = X— —
F
AN gl
i xO
a T — i — — _
&G __ _— —
o PermRW &
/ Grading Tie Line
| L R307
446+74 - 146'\Rtto S end ¥4 250 53 3
(Chain:SCL_42nd_Ave) ) [chain:PB_SE | GX259
447+37 - 161' Rt to N en %tes& {,,"mp,gé*
(Chain:SCL_4?nd_Ave) | hain:PB_SE_Ramp) o g g O
24" x 64' RCP (good, skew) 24" x 92' RCP (good, skew) ol al(_o,e
@ 2 RCFES (goad) | 2 RCFES (good) é\?: ag TR
I \ I g3
| Y Sea
| \X/ (2 2
! /’ | { Grading Tie Line z
| «
1840 i i € 1840
- - - - - | - - vPI4do+7580 - | - - - -
- - | - -EL- E183191- | - -
- | - -SSD E658 © - | © -
o KT F44° 573%
A N N :*2'2157 —
© VPH448414.09 - - S e
1830 CELT =[1825.44" - socle Q//@/ C o | =T 1830
AR DO N R S -2 I ) el I I
. VP1446418.05 _ . A L. =[2160 . . . 7 R R - .
CEL. =pe21320 D | o111l /9///
sSD =28 . . - | . - - | .. g@/ N R B
K - -=#4- - - - | - ;540000 - e 1
L-~=215.60'~~/Jé”49/~~~~ - L
1820 - Proposed Prpfile - — R R 1820
.. (Top of Pavement) . . .. L
. 42nd Ave SE - - - //_____//
I~ S R I -
DR <
S~ e
O
1810 A - ~ - 1810
R I e N
——_Exisfing Profile | ~ ©
- - (Top of Pavement) - - - .
1800 42nd Ave SE- | - - - - 1800 Plan & Profile
.. . .
[se]
2 Pl 442+67.15 42nd_OFL
o~ A Sta. 441+00 to 451+00
4230440y o6 :
’@/ . 230051
1790 T 1790
® X ¥ QN B 9 v Son § B NSO ¥ X § Qo099 ¥ A mr= 9 9 K QO I D WMENM 8 § 90n © ¥ N xBY & O © SN
[sed [sed < B VW © N~ X D VO - N [sed <t —© ~ @ o ~ oM < w ©0 W0 oM o o -~ o~ ON g 'dd - SO oo w © N~ @ ™M (=2} o - - N~ N [} [} < <
PEEEBE Ep B EB i e R 8N RER MO e EEE i \-94/Petibone Interchange
442+00 443+00 444+00 445+00 446+00 447+00 448+00 449+00 450+00 451+00 08/27/25
8/26/2025 10:50:48 AM  bkappes R:\project\20094217.186\design\Sheets\060PP_42nd_OFL.dgn




Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81
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Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81
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8/26/2025 10:50:49 AM  bkappes R:\project\20094217.186\design\Sheets\060PP_42nd_OFL.dgn




Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81
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Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81
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Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81
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Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81
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Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81
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Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81

SECTION SHEET
STATE PROJECT NO. G NG

ND IM-2-094(186)217 60 9
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Structure Replacement
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Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 75 1

Wetland Impact Table
Wetland Impact Wetland Mitigation
USFWS Easement Impacts
Wetland Impacts Acre(s) Acre(s) Mitigation Proposed USACE/11990 Bank 11990 Bank USFWS Bank Onsite Mitigation Method Onsite Constructed Location
USACE Onsite Onsite
Wetland Wetland Jurisdictional Mitigation Ditch Shift Constructed Site | Constructed Size
Number Location Wetland Type Feature Wetlands' Temp. Perm. (Fill/Drain) | Perm. (Cut) Temp. Perm. EO 11990 USACE USFWS Location Acre(s) Location Acre(s) Location Acre(s) Location; Ratio Acre(s) Onsite Acre(s) # Acre(s)
1 Sec‘,l,%'1u39N' Basin Created No - - - - - N N N
2 Secl TN | Basin Created No - - - - - N N N
3 Sec. ]2 VNI Basin Created No - - - - - N N N
Totals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
' A wetland Jurisdictional Determination was issues by the USACE on 11/22/2022; NWO-2008-01688-BIS
Mitigation Summary Table
Impact Summary Table L)
USACE/ USFWS
Ditch Shift Onsite 11990 Bank 11990 Bank Bank
Permanent Impact Temporary Impacts and Location Acre(s) Acre(s) Acre(s) Acre(s) Acre(s)
Summary additional information
USACE Only - - -
Wetland Type| Total Acre(s) | WaterType | Total Acre(s)
Natural/JD Temporary EO 11990 Only - - -
(FillDrain) 0.000 Wetland JD 0.000
Natural/ Non-JD USACE/ 11990 - - o
Non-JD 0.000 Wetland 0.000
(Fill/Drain) Temporary
Artificial/ JD USFWs - N
(FillDrain) 0.000
Artificial/ Total 0.000 0.000 0.000 0.000 0.000
Non-JD 0.000 Permanent | 0,000
(Fill/Drain))
Temporary
Total 0.000 ow 0.000
JD Natural Permanent
(Cut) 0.000 oW-d 0.000
JD Artificial Temporary
(Cut) 0.000 OW-d 0.000
Non-JD
Natural (Cut) | 000
Non-JD
Artificial (Cut) 0.000
Total 0.000

Wetland Table

Structure Replacement

1-94/Pettibone Interchange

04/21/25

3/14/12025

12:46:57 PM  bkappes

R:\project\20094217.186\design\Sheets\075WL_001_Wetland Impact Table.dgn




Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA

PROJECT NO. SECTION SHEE
/ IM-2-094(186)217 75 2
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Structure Replacement
1-94/Pettibone Interchange
04/21/28
3/14/2025 12:47:00 PM  bkappes R:\project\20094217.186\design\Sheets\075WL_002_Wetland_Limits_Map.dgn




Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA

3 ¥6-|

punogise

~innmeann A1

) BEK TEL ~ ;
Py Sign

|

J

KIDDER COUNTY

e

o - -~ @f

cifl

STATE PROJECT NO.

SECTION SHEE
NO. NO.

ND IM-2-094(186)217

76 1

SPEC CODE BIDITEM

QUANTITY UNIT

punodiseM 76!

Gl

KIDDER COUNTY

r

B

)

251 2000 TEMPORARY COVER CROP
SW Quadrant
SE Quadrant
West Side Between Ramps
East Side Between Ramps
NW Quadrant
NE Quadrant

253 101 STRAW MULCH
SW Quadrant
SE Quadrant
West Side Between Ramps
East Side Between Ramps
NW Quadrant
NE Quadrant

260 100  SILT FENCE UNSUPPORTED
SW Quadrant
NE Quadrant

260 101 REMOVE SILT FENCE UNSUPPORTED
SW Quadrant
NE Quadrant

261 112 FIBER ROLLS 12IN
SW Quadrant
SE Quadrant
West Side Between Ramps
East Side Between Ramps
NW Quadrant
NE Quadrant

261 113 REMOVE FIBER ROLLS 12IN
SW Quadrant
SE Quadrant
West Side Between Ramps
East Side Between Ramps
NW Quadrant
NE Quadrant

— 12" Fiber Roll

Temp Seeding & Straw Mulch

SF Silf Fence

1.89
2.18
2.10
1.97
1.47
1.54

1.89
2.18
2.10
1.97
1.47
1.54

175
150

175
150

2365
2715
2845
2640
1930
2040

2365
2715
2845
2640
1930
2040

ACRE

ACRE

LF

LF

LF

LF

Temporary Erosion Control

Structure Replacement

1-94/Pettibone Interchange

3/14/2025 12:47:04 PM  bkappes R:\project\20094217.186\design\Sheets\076 TE_001_Temp Erosion Control.dgn

04/21/25




Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 77 1
8
B
:rr SPEC CODE BIDITEM QUANTITY UNIT
251 200 SEEDINGCLASSII ACRE
SW Quadrant 1.90
SE Quadrant 2.23
West Side Between Ramps 2.26
East Side Between Ramps 2.07
NW Quadrant 1.47
~ NE Quadrant 1.58
} 253 301 BONDED FIBER MATRIX ACRE
SW Quadrant 1.90
- [ SE Quadrant 2.23
> _ Ry — West Side Between Ramps 2.26
= \\'—-5—-—L..__._,_‘,_._ East Side Between Ramps 2.07
A — NW Quadrant 1.47
® = o~ NE Quadrant 1.58
42nd Ave SE 255 102 ECBTYPE2 SY
7+98 (FR_S) 50
1+68 (Align_SE_Ramp 50
455+23 (OFL) 50
0-58 (FR_N) 40
255 202 TRMTYPE2 Sy
450+96 Lt & Rt 220
455+21 LT & RT 220
261 112 FIBER ROLLS 12IN LF
SW Quadrant 2350
SE Quadrant 2335
West Side Between Ramps 2605
East Side Between Ramps 2515
NW Quadrant 1940
_Iﬁé NE Quadrant 2115
o
= S @ o
3 20 & 2
2 3 K 10
3 N 3 ¥
g m
o} 2
% O’"/ =
_O’ o
® —— 12" Fiber Rolls
_Acgess Cuntrﬁ_@e#,. F(ﬂ
N ey E TRM Type 2
e e o
Dirt
. L - —L - - Permanent Seeding & Bonded Fiber Matrix
[ ——ra——
AT T T e~
J 9 VA eV S VS
Al
42nd Ave SEZ ECB Type 2
Vi =
N =
_
Permanent Erosion Control
Structure Replacement
~ N .
Ry ”47O+Oo,/ 1-94/Pettibone Interchange
04/21/25

3/30/2025 10:59:04 AM  bkappes R:\project\20094217.186\design\Sheets\077PE_001_Permanent Erosion Control.dgn



Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81

00+09¥% / _J

w I
80 LF Remove %sting Fence — |

35LF Remo/vé Existing Fence —

Start 220 LF Temporary Fencing

36 LF Remove and Reset Existing Fence

94 LF Remove and Reset Existing Fence
I
[

43 LF Rembve and Reset Existing Fence
|

0

><

~

N
NN

End 220 LF Temporary Fencing
[

Start 870 LF
Permanent Fencing

00+Svy

End 870 LF Permanent Fencing
Start 395 LF Temporary Fencing

w20’

End 395 LF Temporary FencyL\g
00+0v¥

I
o

I
!
|
f
1
I
I
!

I
%
h 1
| grog 9010
1-IN70
\— Start 770 LF Permanent Fencing

N T~
380 LF Remove Exisfl

ence

460 LF Remove Existing Fence

T

£

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 80 1
SPEC CODE BID ITEM QUANTIT UNIT
202 312 REMOVE EXISTING FENCE LF
North Frontage Road 115
SE Corner 840
SW Corner 1265
752 110 FENCE BARBED WIRE 3 STRAND-STEEL POST LF
Temporary
North Frontage Road 220
SW Corner 395
Permanent
SE Corner 770
SW Corner 875
752 922 FENCE REMOVE & RESET LF
North Frontage Road 173
752 3150 CORNER ASSEMBLY BARBED WIRE-WOOD POST EA
Points: 9004, 9005, 9009, 9010, 9011,9012, 9013 7
752 3995 DOUBLE BRACE ASSEMBLY-WOOD POST EA

Point: 9003

Fencing Points (Alignment SCL_42nd_Ave)

POINT |[NORTHING |EASTING STATION OFFSET
9000 |444814.875 |2200504.818 |461+09.47 |66'RT

9001 |444814.875 |2200597.409 |461+09.35 |[159'RT
9002 |444691.262 |2200598.743 |459+85.74 |160'RT
9003 |443557.861 |2199729.411 |448+53.41 |711'LT
9004 |443387.652 |2200299.546 |446+82.50 |141'LT
9006 |443011.171 |2200390.953 |443+06.13 |52'LT

9007 |442821.171 |2200390.953 |441+16.13 |52'LT

9008 |442821.171 |2200410.953 |441+16.02 |32'LT

9009 |442998.776 |2200475.57 442+93.26 |33'RT

9010 |443000.103 |2200542.651 |442+94.21 |100'RT
9011 |443290.129 |2200541.02 445+84.24 |100' RT
9012 |443298.334 |2200930.484 |445+90.25 |490'RT
9013 |443315.754 |2200933.011 |446+07.66 |492'RT
9014 |444662.306 |2200538.904 |459+56.85 |100'RT
9029 |443107.652 |2200299.546 |444+03.12 |142'LT
9032 |443011.171 |2200300.953 |443+06.63 |142'LT

Fencing Layout
Phase 1

Structure Replacement

1-94/Pettibone Interchange

08/27/25

8/26/2025 12:09:05 PM  bkappes R:\project\20094217.186\design\Sheets\080LO_001_Fencing_Layout_Phase1.dgn




Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81

UuUTIIv

I 7S[a e 595,
" ing Ph
as,

00+G¥¥

Vehicle Gate

SECTION SHEE
STATE PROJECT NO. NO. NO.
ND IM-2-094(186)217 80 2
SPEC CODE BID ITEM QUANTITY UNIT
202 312 REMOVE EXISTING FENCE LF
? NW Corner 1321
NE Corner 1267
North Frontage Road (Temp Fencing) 220
Reset 173 LF Existing Fence SW Comer 915
SW Corner (Temp Fencing) 395
SE Corner 1040
752 110 FENCE BARBED WIRE 3 STRAND-STEEL POST LF
NW Corner 1321
NE Corner 1382
SW Corner 1227
SE Corner 1040
752 993 FENCE TERMINAL EA
Points: 9026, 9027, 9032, 9033 4
752 2100 VEHICLE GATE EA
Point: 9030-9031 1
752 3150 CORNERASSEMBLY BARBED WIRE-WOOD POST EA
Points: 9015, 9016, 9017,9018, 9019, 9020, 9021, 9024, 9029 9
752 3995 DOUBLE BRACE ASSEMBLY-WOOD POST EA
Points: 9000, 9002, 9008, 9025, 9028 5
752 5000 SNOW FENCE LF
NW Corner: Point 9022-9023 832
T = i\ - Fencing Points (Alignment SCL_42nd_Ave)
\ —
~- - B POINT |NORTHING |EASTING STATION OFFSET
I 9000 |444814.57 |2200506.648 |461+09.16 |68'RT
9002 |444685.801 |2200600.514 |459+80.27 |162'RT
\\ 9005 |443107.652 |2200299.546 |444+03.12 |142'LT
— —_— 9008 |442821.171 |2200410.953 |441+16.02 |33'LT
—
T 9015 |444726.491 |2200585.328 |460+20.98 |146'RT

1040' - RV Fe
emove and Replace

T~ 9016 |444779.805 |2200507.146 |460+74.39 |68'RT

TTTre—— 9017 | 444695.404 |2200537.787 |459+89.95 |99'RT

9018 |444499.903 |2200537.91 457+94.45 |99'RT

9019 |444695.785 |2200340.254 |459+90.58 |99'LT

9020 |444495.694 |2200339.207 |457+90.49 |100'LT

9021 |444022.912 |2199402.273 |453+18.87 |1037'LT

9022 |444111.245 |2199595.324 |454+06.96 |844'LT

9023 |444488.346 |2200342.574 |457+83.14 |97'LT

9024 |444029.096 |2201539.065 |453+22.40 |1099'RT

9025 |443735.257 |2199401.099 |450+31.22 |1039'LT

9026 |443536.108 |2200291.359 |448+30.96 |149'LT

9027 |443476.021 |2200504.876 |447+70.61 |64'RT

9028 |443396.113 |2201541.333 |446+89.42 |1101'RT

9030 |442966.432 |2200394.204 |442+61.37 |49'LT

9031 |442954.432 '2200394.204 |442+49.37 '49'LT

9032 |444695.926 2200457.742 |459+90.57 19'RT

9033 |444695.785 2200410.254 [459+90.48 29'LT

Note:
* Remove and Replace Existing R/W Fencing
** Replace R/W Fencing Removed in Phase 1

Fencing Layout
Phase 2

Structure Replacement

1-94/Pettibone Interchange
08/27/25

8/26/2025 12:09:08 PM  bkappes R:\project\20094217.186\design\Sheets\080LO_002_Fencing_Layout_Phase2.dgn




Docusign Envelope ID: 2B42812B-194C-45CA-896F-93D53B71AF81

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 80 3

. 6" Rail 6" Space Detail "A"
) L Diagonal Brace /_ /_ /N_ 0
1 —— I
| N | 4 |
q i
8' [ ]
q i
: l
q i
ya Ground Line 1'

Foundation per
y Manufacturer's

Recommendation
L (Min 6' Frost Depth) U i

[

10'

\ 8' \ 8' \ 10' \

Bracket

6" Rail

/

Detail "A"

10'

Snow Fence Detail

Structure Replacement

1-94/Pettibone Interchange

08/27/25

8/26/2025

12:09:10 PM  bkappes R:\project\20094217.186\design\Sheets\080LO_003_Snow_Fence_Detail.dgn




PRELIMINARY SURVEY COORDINATE AND CURVE DATA - I-94/Pettibone Interchange

STATE PROJECT NO.

SECTION SHEE
NO. NO.

Date Survey
Completed 10/12/22

NOTES: Sheet 1 of 3
Alignment per NDDOT ROW Plat 1-01-06(6)1958 and NDDOT Grading Plans IR-094(6)011 1958
Control part of NDDOT Project 2-094(187)221

D Assumed Coordinates

B All coordinates on this sheet are Kidder County
ground coordinates.
They are derived from the NAD83(2011) reference
frame; North Dakota South Zone Combination
Factor (cf) = 0.9998515

ND IM-2-094-(186)217 81 1
HORIZONTAL ALIGNMENT CURVE DATA US PUBLIC LAND SURVEY DATA SURVEY CONTROL POINTS

PNT STATION NORTHING EASTING ARC DEFINITION CORNER IRN NORTHING EASTING| PNT NORTHING EASTING ELEV STATION OFFSET ALIGNMENT MONUMENT
1 94 (SCL_I94) Curve Curve T-139-N R-70-W PRIMARY CONTROL
Begin 11359+72.78  443,544.78 2,189,909.29 PISTA = 11415+17.47 PISTA = 11676+58.68 NW Cor Sec 7 1-C 443,343.13  2,200,440.61| GPS 2 443,552.06  2,209,521.57 1,803.99  11556+13  196'Rt  SCL_I94 B Rt ap M4 NDDOT CONTROL
PC 11410+11.80  443,533.43 2,194,948.29 Delta = 5703 12" (LT) Delta = 6°39'51"(RT) W Qtr Cor Sec 19 1-H 430,133.77  2,200,496.89 | GPS 1 443,906.95  2,216,705.40 1,792.30  11628+06  202'Rt  SCL_I94 e R o Mrkd NDDOT GONTROL
3;‘39 line é1k4T1;:93-59 443,533.02 2,195,130.18 Da = 0°30' 00" Da = 0°30 00" SW Cor Sec 19 1-J 427,486.82  2,200,508.01
PI Curve 11415+17.47  443,532.29 2,195,453.96 R = 11,459.19' R = 11,459.19 NE Cor Sec 7 3.0 44344709 2.205,695.60 | SECONDARY CONTROL
PT 11420+22.48  443,575.70 2,195,957.76 T = 505.67' T = 667.18 NW Cor Sec 9 5-C 44348081 221095879 | Ton48 44369179  2,189,883.04 1,776.54 N/A NA  SCL_194 Rod in Casing
PC 11461+02.06  443,925.88 2,200,022.28 L = 1,010.69' L = 1,332.85 NW Cor Sec 10 7-C 44351891  2,216280.50 | BM U484 44368128 2,195095.68 1,786.16  11411+60  147'Lt  SCL_I94 Rod in Casing
Station Equation 1 94 (SCL_I94) & 42nd Ave SE (SCL_42nd_Ave) SE Cor Sec 9 7.E 43818203  2216,325.16 | oS48 44405868  2,200453.00 1,834.68  11465+34  112'Lt  SCL_I94 Rod in Casing
1 94 11465+20.24  443,946.55 2,200,439.86 Curve Spiral Curve NW Cor Sec 2 9-A 44884161  2,221529.48| BM S484 44381540  2,205716.51 1,808.48  11518+18  168'Lt  SCL_I94 Rod in Casing
42nd Ave SE 452+41.22  443,946.55 2,200,439.86 PISTA = 11467+70.66 PISTA = 11718+01.69 NE Cor Sec 10 9-C 443560.84  2221,541.84 | EMR484 44308805 221094302 180151  11570+464  168'Lt  SCL_I94 Rod in Casing
)Ffigl%""e 1485+2116 443,961.86 2,200,439.84 Deta = 13°18'42"(RT) | Deta = 33°34'04"(RT) |SW Cor Sec 11 9-E 43827873 2221608.80 | BMI4B4 44424347 221624083 179170 11623458  157'Lt  SCL_Io4 Rod in Casing
PI Curve 11467+70.66  443,983.28 2,200,688.42 Da = 1°00' 00" Da = 1°15 00" NW Cor Sec 1 11-A 448,897.31  2,226,807.15| RTK 30000  443540.15  2,200,275.01 1,812.93  11463+37 402 Rt  SCL_|94 #5 x 18" Rebar
PT 1147443324 443,885.75 2,201,349.87 R = 5729.65' R = 458375 W Qtr Cor Sec 1 11-B 446257.01  2,226,833.57 | RTK 35618  443,864.87  2,200,359.59 1,810.94  11464+37  80'Rt  SCL_|94 #5 x 18" Rebar
PC 11483+95.44  443,745.40 2,202,301.77 T = 668.60 Ls = 200.00' NW Cor Sec 12 11-C 443616.70 2,226,859.96 | RTK 35619  444,027.05  2,200,506.86 1,812.96  11465+87 80t  SCL_I94 #5 x 18" Rebar
Pl Curve 11493+20.52  443,610.46 2,203,216.96 L = 1,331.18' Sc = 1°1500" SW Cor Sec 12 11-E 438,332.58  2,226,881.22| RTK 34980  444,185.27  2,201,21455 1,831.80 11472463  279'Lt  SCL_I94 #5 x 18" Rebar
PT 11502+41.60  443,624.08 2,204,141.95 Ts = 200.00' N Qtr Cor Sec 12 12-C 44364365  2,229498.37 | RTK 34199 44344210  2,202,051.63 1,82358  11481+92  337'Rt  SCL_I94 #5 x 18" Rebar
PC 11538+34.48  443,676.97 2,207,734.43 Curve L = 2,685.47 S Qtr Cor Sec 12 12-E 438,352.90  2,229,525.55| RTK 30001 443642.08 2,224,447.99 182832  11706+40  506'Rt  SCL_|94 #5 x 18" Rebar
PI Curve 11543+41.63  443,684.45 2,208,241.53 PISTA = 11493+2052
PT 11548+48.67  443,709.87 2,208,748.04 Delta = 9°13'51"(LT) T-139-N R-71-W
POT 11570+00.00  443,817.76 2,210,896.66 Da = 0°30' 00" N Qtr Cor Sec 10 8-C 44330255  2,187,236.16
PC 11669+91.50  444,318.83 2,220,875.59 R = 11,459.19' S Qir Cor Sec 10 8-E 438,004.26  2,187,231.89
iﬁ% line |1316T7§:56-74 444,352.19 2,221,539.99 T = 925.08 NE Cor Sec 3 9-A 44858853  2,189,837.79
Pl Curve 11676+58.68  444,352.29 2,221,541.93 L = 1,846.16' SE Cor Sec 3 9-C 443339.80  2,189,912.19
PT 11683+24.36  444,308.19 2,222,207.65 SW Cor Sec 11 o-E 438,031.65  2,189,897.98
TS 11702+09.23 444,183.62 2,224,088.40 Curve NW Cor Sec 1 11-A 448,623.13 2,195,139.35
sc 11704+09.23  444,168.95 2,224,287.86 PISTA = 11543+41.63 NW Cor Sec 12 11-C 44332802 2,195,129.81
Pl Spiral 11718+01.69  444,078.36 2,225,677.38 Delta = 2°01'42"(LT) NE Cor Sec 1 13-A 44862313 2,200,434.05
Secline Xing  861.90' from ST 443,610.16 2,226,238.19 Da = 0° 12 00" SE Cor Sec 12 13-E 438,067.61  2,200,470.28
cs 11730494.70  443,184.84 2,226,745.37 R = 28,647.90' E Qir Cor Sec 12 13-D 440,705.37  2,200,455.44
Sec line Xing  49.61' from ST 443,089.30 2,226,862.08 T = 507.1%' All coordinates and measurements on this document derived from the International Foot definition.
ST 11732+494.70  443,057.79 2,226,899.82 L = 1,014.19' T-140-N R-70-W INITIALIZING BENCH MARK [X NAvD-g8 ] ceopizs [ ] Q\Q?ESSTONAZ D

NDGPS Station (OPUS) (] X GEoDIs /_N?
End 11743+29.14  442,394.84 2,227,693.90 NE Cor Sec 33 7L 45409363  2,216,235.70 A ﬁm‘%ﬁ%’

N33

LS-10169

03/02/23

3/2/2023

4:06:13 PM kjjohnson

R:\project\20094217.186\survey\Final\081CD_001.dgn




PRELIMINARY SURVEY COORDINATE AND CURVE DATA - I-94/Pettibone Interchange

STATE

PROJECT NO.

SECTION
NO.

SHEET
NO.

ND IM-2-094-(186)217 81 2
HORIZONTAL ALIGNMENT CURVE DATA
PNT STATION NORTHING EASTING ARC DEFINITION
42nd Ave SE (SCL_42nd_Ave) REFERENCE MARKERS
Begin 420+00.00 440,705.37 2,200,455.45 # NORTHING EASTING STATION OFFSET ALIGN
Sec line Xing  446+37.80 443,343.13 2,200,440.61 215 443,464.83 2,189,122.10  N/A N/A N/A
R e e S P oo o Ramp) 215 44360227 218911822  NIA N/A N/A
42nd Ave SE  448+02.87 443,508.20 2,200,440.40 217 443,820.62 2,199,679.84 11457+53  67'Rt  SCL_I94
SWRamp  99+03.90 443,508.20 2,200,440.40 217 443.964.24 2,199,669.98 11457+54  68' Lt  SCL_I94
SERamp  20+00.00 443,508.20 2,200,440.40 222 443749.80 2,225992.76 11721+61  68'Lt  SCL_I94
Station Equation = 42nd Ave SE (SCL_42nd_Ave) &
NW Ramp (PB_NW_Ramp) & NE Ramp (PB_NE_Ramp)
42nd Ave SE  456+90.24 444,395.57 2,200,439.30
NWRamp  60+00.00 444,395 57 2,200,439.30
NERamp  56+81.29 444,395.57 2,200,439.30
End 476+86.75 446,392.07 2,200,436.82
NW Ramp (PB_NW_Ramp) Curve
Eggi’"gve g 60+00.00 444,395.57 2,200,439.30 PISTA 68+97.12
PC 66+18.80 444,101.24 2,199,894.99 Delta 22°17' 01" (RT)
Pl Curve 68+97.12 443,968.85 2,199,650.17 Da 4°03' 16"
PT 71+68.40 443,939.19 2,199,373.43 R 1,413.15'
End 79+58.80 443,854.95 2,198,587.53 T 278.32'
L 549.61'
NE Ramp (PB_NE_Ramp) Curve
Begin 40+00.00 443,840.74 2,202,008.60 PI STA 47+83.39
PC 45+52.22 443,935.17 2,201,464.52 Delta 17° 58' 38" (RT)
PI Curve 47+83.39 443,974.70 2,201,236.75 Da 3° 55' 14"
PT 50+10.77 444,082.60 2,201,032.30 R 1,461.44'
Eggé avese 68129 444,395 57 2,200,439.30 T 231.17"
L 458.55'
SE Ramp (PB_SE_Ramp) Curve
Egrg(ijngve gp  20%00.00 443,508.20 2,200,440.40 PI STA 27+50.49
PC 22+85.87 443,635.33 2,200,696.45 Delta 33°37' 38" (RT) All coordinates and measurements on this document derived from the International Foot definition.
Pl Curve 27+50.49 443,841.95 2,201,112.59 Da 3° 43' 35" INITIALIZING BENCH MARK [X NAvD-88 [ ] ceoib128 [_] ‘?ESS'ON"V g
: NDGPS Station (OPUS) u X GeoiD1s /_N
PT 31+88.27 443,783.54 2,201,573.52 R 1,5637.55 5_};{ T L\R e\
NO-&.I
End 37+82.85 443,708.80 2,202,163.38 T 464.61' Date Survey (] Assumed Coordinates LS-10169
L 902.40' Completed 10/12/22

NOTES: Sheet 2 of 3

Alignment per NDDOT ROW Plat I-01-06(6)1958 and NDDOT Grading Plans IR-094(6)011 1958
Control part of NDDOT Project 2-094(187)221

B All coordinates on this sheet are Kidder County

ground coordinates.

They are derived from the NAD83(2011) reference
frame; North Dakota South Zone Combination

Factor (cf) = 0.9998515

03/02/23

3/2/2023 4:07:06 PM
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STATE PROJECT NO. T S
PRELIMINARY SURVEY COORDINATE AND CURVE DATA - |-94/Pettibone Interchange ND IM-2-094-(186)217 81 3
HORIZONTAL ALIGNMENT CURVE DATA
PNT STATION NORTHING EASTING ARC DEFINITION
SW Ramp (PB_SW_Ramp) Curve
Begin 80+00.00 443,753.34 2,198,596.29 PISTA = 91+75.90
PC 87+97.31 443,806.69 2,199,391.82 Delta = 29°36 13" (RT)
PI Curve 91+75.90 443,832.02 2,199,769.55 Da = 3°59'57"
PT 95+37.56 443,667.45 2,200,110.49 R = 143269
End vesE  99+03.90 443,508.20 2,200,440.40 T = 37858
L = 74025

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

INITIALIZING BENCH MARK

NDGPS Station (OPUS)

[X Navb-ss | [] ceop128 [ ]
[l | [X ceopts

Date Survey
Completed 10/12/22

NOTES: Sheet 3 of 3

Alignment per NDDOT ROW Plat I-01-06(6)1958 and NDDOT Grading Plans IR-094(6)011 1958
Control part of NDDOT Project 2-094(187)221

D Assumed Coordinates

B All coordinates on this sheet are Kidder County
ground coordinates.
They are derived from the NAD83(2011) reference
frame; North Dakota South Zone Combination
Factor (cf) = 0.9998515
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Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA

SECTIO S
STATE PROJECT NO. BN e
ND IM-2-094(186)217 82 1
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Survey Data
1-94/42nd Ave
Structure Replacement
11480+09 -94/Pettibone Interchange
04/21/25
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Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA
SECTION SHEE
STATE PROJECT NO. NO. NO.
ND IM-2-094(186)217 82 2
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Survey Data
Ramps
Structure Replacement
1-94/Pettibone Interchange
04/21/25
3/14/2025 12:47:41 PM  bkappes R:\project\20094217.186\design\Sheets\082SD_002_Ramps.dgn




Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA

STATE

PROJECT NO.

SECTION SHEE
NO. NO.

82 3

00+59¥

00+09v

00+5GY

00+Sv¥

NI

w

L€°0€+0 Id N

=11+08.67

Da = 03000100n
= 1885.00
=189.61"
=377.94

Delta = 11029'16" (LT)

14 15 16 175
| | |

COMBINATION Pl 11+08.67

13
&

ND

IM-2-094(186)217

!
|

Survey Data

North/South Frontage Roads

Structure Replacement

1-94/Pettibone Interchange

04/21/25

3/14/2025 12:47:43PM  bkappes R:\project\20094217.186\design\Sheets\082SD_003_Frontage_Roads.dgn



Docusign Envelope ID: 06A95AF6-185E-4D64-A5E4-1F402F0OD85AA

Z =

440+00

445+00

STATE

PROJECT NO.

seggon

BT

ND

IM-2-094(186)217

82

R/W Monuments (Alginment SCL_42nd_Ave)

POINT [ NORTHING

EASTING

STATION |OFFSET

8004

442820.04

2200410.55

441+14.89|33' LT

8003

442819.99

2200390.55

441+14.94 |53' LT

\ 8005

442998.75

2200475.55

442+93.23 |33' RT

443000.14

2200545.54

442+94.22 (103" RT

\ 8006
8002

443009.98

2200389.48

443+04.94 |53' LT

443009.73

2200299.48

443+05.19 (143" LT

8001
8007

443290.16

2200543.91

445+84.25|103' RT

8000

443309.72

2200297.79

446+05.19|143' LT

8008
8009

443375.84

2200338.84

446+70.63 |[101.7' LT

11460+00 80'S

444023.22

2199401.06

453+19.18(1038.7' LT

8016

444029.81

2201539.29

453+23.11(1099.5' RT

8009

444248.19

2199846.63

455+43.60 (592.9' LT

465+00

8014

444261.46

2201045.74

455+55.37 |606.3' RT

8010

444496.73

2200339.18

457+91.52 (100' LT

8013

444500.30

2200539.17

457+94.84 |100' RT

8012

44469713

2200538.93

459+91.67 (100" RT

8011

444696.88

2200338.93

459+91.67 (100' LT

Alignment Monuments (Alginment SCL_42nd_Ave)

_______________________________ POINT

NORTHING

EASTING

STATION |OFFSET

8100

LEGEND
© Iron Monument found
® Iron Pin R/W Monument
® |ron Pin Reference Monument
® Alignment Monument

55

443946.55

2200439.86

452+41.22 |0

8101

443961.86

2200439.84

452+56.53 |0

© 11470+00

8014

Note: Monuments 8000-8004

are pins only, no posts.

11475400

R/W Monuments & Alignment Monuments

Structure Replacement

1-94 Pettibone Interchange

04/21/25

3/14/2025 12:47:46 PM  bkappes R:\project\20094217.186\design\Sheets\082SD_004.dgn




Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

STATE PROJECT NO. SECTION SHEET
NO. NO.
ND IM-2-094(186)217 100 1
AMOUNT TOTAL  UNITS  UNITS AMOUNT TOTAL  UNITS  UNITS
NUSI\IIIGBTER SS'I‘;: DESCRIPTION B?nglsfﬁo AMOUNT  PER suB NUSI\IIIGBNER SS';: DESCRIPTION %\ AMOUNT  PER suB
1213 - REQUIRED AMOUNT TOTAL 11213 - REQUIRED AMOUNT TOTAL

E5-1-48 48"x48" |EXIT GORE 35 W20-2-48 48"x48" |DETOUR AHEAD or __ FT or _ MILE 4 2 4 35 140
G20-1-60 60"x24" |ROAD WORK NEXT __ MILES 28 W20-3-48 48"x48" |ROAD or STREET CLOSED AHEAD or __FTor _ MILE 2 2 35 70
G20-1b-60  |60"x24" |NO WORK IN PROGRESS (Sign and installation only) 18 W20-4-48 48"x48" |ONE LANE ROAD AHEAD or __ FT or _ MILE 3 3 35 105
G20-2-48 48"x24" |[END ROAD WORK 4|7 7 26 182 W20-5-48 48"x48" |RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 4 | 4 4 35 140
G20-4-36 36"x18" |PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 W20-7-48 48"x48" |FLAGGER 2|7 7 35 245
G20-4b-36  [36"x30" |WAIT FOR PILOT CAR 18 W20-8-18 18"x18" |STOP - SLOW PADDLE Back to Back 2|7 7 5 35
G20-50a-72 |72"x36" |ROAD WORK NEXT __ MILES RT & LT ARROWS 43 W20-52P-54 |54"x12" |NEXT __ MILES (Mounted on warning sign post) 12
G20-52a-72 |72"x24" |ROAD WORK NEXT __ MILES RT or LT ARROW 36 W21-1-48 48"x48" |WORKERS 35
G20-55-96  |96"x48" |SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 59 W21-2-48 48"x48" |FRESH OIL 35
G20-55-96 |96"x48" |SPEED LIMIT ENFORCED - MINIMUM FEE $150 WHEN WORKERS PRESENT 4| 4 4 59 236 W21-3-48 48"x48" |ROAD MACHINERY AHEAD or __ FTor _ MILE 35
M1-1-24 24"x24" |INTERSTATE ROUTE MARKER (Post and installation only) 10| 6 | 10 10 10 100 W21-5-48 48"x48" |SHOULDER WORK 35
M1-1-36 36"x36" |INTERSTATE ROUTE MARKER (Post and installation only) 9,9 |11 11 11 121 W21-5a-48 |48"x48" |RIGHT or LEFT SHOULDER CLOSED 35
M1-4-24 24"x24" |U.S. ROUTE MARKER (Post and installation only) 10 W21-5b-48 |48"x48" |RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE 4 4 35 140
M1-5-24 24"x24" |STATE ROUTE MARKER (Post and installation only) 10 W21-6-48 48"x48" |SURVEY CREW 35
M3-1-24 24"x12" |NORTH (Mounted on route marker post) 7 W21-50-48 |48"x48" |BRIDGE PAINTING AHEAD or __ FT 35
M3-2-24 24"x12" |EAST (Mounted on route marker post) 33|65 5 7 35 W21-51-48  |48"x48" |MATERIAL ON ROADWAY 35
M3-2-36 36"x18" |EAST (Mounted on route marker post) 5/ 5|6 6 10 60 W21-52-48 |48"x48" |PAVEMENT BREAKS 2 2 35 70
M3-2(1)-24 24"x12" |EAST (Mounted on route marker post) 2 2 7 14 W21-53-48 |48"x48" |RUMBLE STRIPS AHEAD 35
M3-3-24 24"x12" |SOUTH (Mounted on route marker post) 7 W22-8-48 48"x48" |FRESH OIL LOOSE ROCK 35
M3-4-24 24"x12" |WEST (Mounted on route marker post) 33|65 5 7 35 W24-1-48 48"x48" |DOUBLE REVERSE CURVE 35
M3-4-36 36"x18" |WEST (Mounted on route marker post) 4 4|5 5 10 50 18"x18" |ORANGE BLANK SIGN 10 10 12 120
M3-4(1)-24 |24"x12" |WEST (Mounted on route marker post) 2 2 7 14
M4-8-24 24"x12" |DETOUR (Mounted on route marker post) 10| 6 |10 10 7 70
M4-8-36 36"x18" |DETOUR (Mounted on route marker post) 9,911 11 10 110
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) 2 2 2 7 14
M5-1-21 21"x15" |ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 22| 4 4 7 28
M5-1-30 30"x21" |ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 9
M5-2(1)-21 21"x15" |ADVANCE TURN ARROW DIAGONAL RT or LT (Mounted on route marker post 2 2 7 14 SPECIAL SIGNS
M6-1-21 21"x15" |DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 4, 4|6 6 7 42 CONSIGN1 |108"x72" |EXIT 217 NORTHBOUND CLOSED USE EXIT 221 1111 1 78 78
M6-1-30 30"x21" |DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 2| 2|2 2 9 18 CONSIGN2 [108"x72" |EXIT 217 SOUTHBOUND CLOSED USE EXIT 214 1011 1 78 78
M6-2-30 30"x21" |DIRECTIONAL ARROW DIAGONAL RT or LT (Mounted on route markerpost) | 2 | 2 | 2 2 9 18
M6-2(1)-21 21"x15" |DIRECTIONAL ARROW DIAGONAL RT or LT (Mounted on route marker post) | 2 2 7 14
M6-3-21 21"x15" |DIRECTIONAL ARROW UP (Mounted on route marker post) 7
M6-3-30 30"x21" |DIRECTIONAL ARROW UP (Mounted on route marker post) 5|57 7 9 63
R1-1-48 48"x48" |STOP 4 4 4 32 128
R1-2-60 60"x60" |YIELD 29
R2-1-36 36"x48" |SPEED LIMIT __ (Portable only) 10| 4 10 30 300
R2-1-48 48"x60" |SPEED LIMIT __ 8|9 9 39 351
R2-1aP-24  |24"x18" |MINIMUM FEE $80 (Mounted on Speed Limit post) 10
R2-1aP-24 |24"x18" |MINIMUM FEE $150 (Mounted on Speed Limit post) 10| 8 | 7 10 10 100
R3-2-48 48"x48" |NO LEFT TURN 35 NOTE:
R4-1-48 48'x60" |DO NOT PASS 39 If additional signs are
R4-7-48 48"x60" |KEEP RIGHT 39 . : :
R5-1-48 48"x48" |DO NOT ENTER 35 required, umt,s will be
R6-1-54 54"x18" |ONE WAY RIGHT or LEFT (Mounted on STOP or DO NOT ENTER post) 14 SPEC & CODE calculated using the formula
R7-1-12 12"x18" |NO PARKING ANY TIME 1 [704-1000 [TRAFFIC CONTROL SIGNS TOTAL UNITS 4794] from Section 11-18.06 of the
R10-6-24 24"x36" |STOP HERE ON RED 16 Design Manual.
R11-2-48  |48"x30" |ROAD CLOSED (Mounted on barricade) 2 2 2 12 24 http://www.dot.nd.gov/
R11-2a-48  |48"x30" |STREET CLOSED (Mounted on barricade) 12 SPEC & QUANTITY TOTAL
R11-3a-60 |60"x30" |ROAD CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15 CODE DESCRIPTION UNIT BY PHASE NO. QUANTITY
R11-3¢c-60 60"x30" |STREET CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15 2 3
R11-4a-60 |60"x30" |STREET CLOSED TO THRU TRAFFIC (Mounted on barricade) 15 704-0100 |FLAGGING MHR 50| 875 925
W1-3-48 48"x48" |REVERSE TURN RIGHT or LEFT 35 704-1046 |ATTENUATION DEVICE-TYPE B-80 EA 2 2 2
W1-4-48 48"x48" |REVERSE CURVE RIGHT or LEFT 35 704-1048 |PORTABLE RUMBLE STRIPS EACH
W1-4b-48 48"x48" | TWO LANE REVERSE CURVE RIGHT or LEFT 35 704-1050 |TYPE | BARRICADES EACH
W1-6-48 48"x24" |ONE DIRECTION LARGE ARROW 26 704-1052 |TYPE lll BARRICADES EACH 6 2 22 22
W3-1-48 48"x48" |STOP AHEAD 35 704-1060 |DELINEATOR DRUMS EACH 76 46 54 76
W3-3-48 48"x48" |SIGNAL AHEAD 35 704-1065 |TRAFFIC CONES EACH
W3-4-48 48"x48" |BE PREPARED TO STOP 4 4 35 140 704-1067 |TUBULAR MARKERS EACH 28 98 98
W3-5-48 48"x48" |SPEED REDUCTION AHEAD 4 4|9 9 35 315 704-1070 |DELINEATOR EACH
W4-2-48 48"x48" |LANE ENDS RIGHT or LEFT 4 4 4 35 140 704-1072 |FLEXIBLE DELINEATORS EACH
W5-1-48 48"x48" |ROAD NARROWS 35 704-1080 |STACKABLE VERTICAL PANELS EACH 50 50
W5-8-48 48"x48" | THRU TRAFFIC RIGHT LANE 35 704-1081 |VERTICAL PANELS - BACK TO BACK EACH
W5-9-48 48"x48" |ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35 704-1085 |SEQUENCING ARROW PANEL - TYPE A EACH
W6-3-48 48"x48" | TWO WAY TRAFFIC 35 704-1086 |SEQUENCING ARROW PANEL - TYPE B EACH 2 2 2
W8-1-48 48"x48" |BUMP 10 10 35 350 704-1087 |SEQUENCING ARROW PANEL - TYPE C EACH 2 2 2
W8-3-48 48"x48" |PAVEMENT ENDS 35 704-1500 |OBLITERATION OF PVMT MK SF
W8-7-48 48"x48" |LOOSE GRAVEL 35 704-3501 |PORTABLE PRECAST CONCRETE MED BARRIER LF
W8-11-48 48"x48" |UNEVEN LANES 35 704-3510 |PRECAST CONCRETE MED BARRIER - STATE FURNISHED EACH
W8-12-48 48"x48" |NO CENTER LINE 35 704-3511 |STATE FURNISHED MEDIAN BARRIER LF 2240| 2240 2240 08/27/25
W8-17-48 48"x48" |SHOULDER DROP-OFF SYMBOL 35 704-4011 |PORTABLE CHANGEABLE MESSAGE SIGN EA 2 2
W8-53-48 48"x48" |TRUCKS ENTERING HIGHWAY 35 762-0200 |RAISED PAVEMENT MARKERS EACH
W8-54-48 48"x48" |TRUCKS ENTERING AHEAD or __ FT or _ MILE 4| 4 4 35 140 762-0420 |SHORT TERM4IN LINE - TYPE R LF : H
W8-55-48  |48'x48" |TRUCKS CROSSING AHEAD or __ FT or _ MILE 35 762-0422 |SHORT TERM 6IN LINE-TYPE R LF 1250 1250 Traffic Control Devices List
W8-56-48 48"x48" | TRUCKS EXITING HIGHWAY 35 762-0426 |SHORT TERM 24IN LINE-TYPE R LF 145 145
W9-3a-48 48"x48" |CENTER LANE CLOSED SYMBOL 35 762-0430 |SHORT TERM 4IN LINE - TYPE NR LF
W13-1P-30 |30"x30" | MPH ADVISORY SPEED PLAQUE (Mounted on warning sign post) 14
W13-4p-36 |36"x36" |ON RAMP (Mounted on other sign post) 6 6 17 102
W14-3-64 64"x48" |NO PASSING ZONE 28
W16-2P-30 [30"x24" | __ FEET PLAQUE (Mounted on warning sign post) 10
W20-1-48 48"x48" |ROAD WORK AHEAD or _FT or _ MILE 4|7 7 35 245

8/27/2025 2:27 PM
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Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

STATE PROJECT NO. SECTION SHEE
214 ND IM-2-094(186)217 100 2

Tappen Interchange

Exit 214 m4-8-36 |DETOUR m4-8-36 |)E TOUR| ~ ma4-8-24 |DETOUR m4-836 (DETOUR

M6-3-30 f M6-2-30 ’ M6-1-21 | < M6-1-30 |

See D-704-53+54 for detour sign spacing

EXIT 217
NORTHBOUND

CLOSED EXIT 217
USE EXIT 221 SOUTHBOUND
— CLOSED
216 onsign 218 USE EXIT 214
ConSign2

Pettibone Interchange

Exit 217 \®
DETOUR| ma-s24  |DETOUR| ma-824  |DETOUR| m4-8-36 r DETOUR| ma-8-2¢ |DETOUR| m4-8-24 (DETOUR| me-8-36

FAST | ma22a  [EAST ] V152,24 @] \32.36 TEST ] wosze [WEST ] woszs [WEST ] woess Work Zone Traffic Control
M-tz % Mt-1-24 M1-1-36 RL G ) wras G ) wras G ) wrras ohase 12,85
— M6-3:20 > | vsiz | | worzn

@ @ ©

w
=
w

M6-3-30 Structure Replacement

@ 1-94/Pettibone Interchange
08/27/25

8/27/2025 2:03:06 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_002_Detour.dgn




Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

EXIT 217
SOUTHBOUND
CLOSED
USE EXIT 214

ConSign2

219

220

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 100 3

See D-704-53+54 for detour sign spacing

DETOUR| w4836 DETOUR| w836 (DETOUR| me-s-2¢ [DETOUR] wa-o-a6
557 WEST | waeas  [WEST | maass  [WEST | mow2s [WEST
ATITSTA
9 4 M1-1-36 g M1-1-36 g M1-1-24 @ 4
222
f@ f M6-3-30 I ME-2-30 | o | ME-1-21 |
— -—\W e
Crystal Springs Rest Area
Crystal Springs Interchange
Exit 221
A Work Zone Traffic Control
Crystal Springs 223
Railroad Separation
Detour Sign Layout
\\\;\\\\\ Phase 1,2, & 3
'\\\\\\\\\\\\\\\\\\\\\\\ Structure Replacement
\\\\\\\\:\\:\\ii\\::\\\ 1-94/Pettibone Interchange
‘\:::};\_:ii_:— 08/27/25
8/27/2025 2:03:07 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_003_Detour.dgn




Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

Notes:
1. Variables

W = The width of the taper.

3. Sequencing Arrow Panels

o0k

reflective sheeting to change sign messages.

M4-8-36

M3-2-36

M1-1-36

M6-2R(1)-30

EXIT
DIRECTION
SIGN

In Place to Remain

S = Numerical value of speed limit or 85th percentile prior to work starting.

R2-1-36

SPEED
LIMIT

25

MINIMUM

FEE
$150

R2-1aP-24

DETOUR

EAST

//INTERSTATE \

1)

M4-8-36

M3-2-36

M1-1-36

M6-3-30

In place
to remain

L = Minimum length of taper, or S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater, or
W x S x S/60 for urban, residential, and other streets with speeds of 40 mph or less.
2. Space delineator drums used for tapering traffic at dimension "S" and space delineator drums used for tangents at two times "S".

Place panels at the beginning of the taper when possible. Where shoulder width does not provide sufficient room, move the
panel closer to the work area and place on the roadway surface.
Re-establish the speed limit. Determine the exact speed limit in the field, dependent on location and conditions.
Cover existing speed limit signs within a reduced speed zone.
Furnish 0.40" aluminum panels large enough to cover the existing legend with green background and white legend Type IV

Stop Sign

i

DETOUR

EAD

In place
to remain

Type B flasher

Type B flasher

‘ ‘ STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 100 4
/ \ 2-1-36 ﬂ
1- SPEED
T R2-1-36 \ P
) SPEED
CLOSED / LIMIT 40
V2 MILE 6 O \
MIN[MUM
EAD 3 FEE
W20-5-48 MINIMUM W4-21-48 $150
< Portable ADVANCE W3-5-48 FEE Portable R2-1aP-24
W20-2-48 EXIT Portable & $11 5OP #
—1aP-
Portable SIGN DETDUR .
In Place to Remain y \
[ WEST | wm3-4-36
STOP AHEAD SIGN
mm STATE In pIacelk PLACEMENT DISTANCE
\ g 4 M1-1-36 to remain POS;E.P OR sToP
A\ PERCENTILE | CONDITION
A SPEED | Min. (FT)
WRONG = 35 mph 250 T
WAY to remain \ M6-3-30 40 mph 3051t
3-Type Il  Barricade Mounted In place VR \ 45 mph 360 ft
barricades to remain AN 50 mph 425 i
ROAD g 3-Type Il N A 55 mph 495 1t
CLOSED = || barricades NN 60 mph 570 1f
M4-10R-48 R11-2-48 ROAD | e 65 mph 645 ft
> > > = I CLOSED
== ___ || _R11-2-48 M-
Sequencing arrow : — = B EE—
panel - type C - ’é

ADVANCE WARNING SIGN SPACING

Road Type D|s;\anc > Beéween Slgns
Urban - Low Speed (30 mph or less) 150 150 150
Urban - Low Speed (over 30 mph to 40 mph) 280 280 280
Urban - High Speed (over 40 mph to 50 mph) 360 360 360
Rural - High Speed (over 50 mph to 65 mph) 720 720 720
Urban Expressway and Freeway (55 mph to 60 mph) 850 1350 | 2200
Rural Expressway and Freeway (70 mph to 75 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided (Maintenance and Surveying)| 750 1000 | 1500

Phase 1 - Interstate Closure Ramp Detour

Work Zone Traffic Control

Signing Layout
South Ramps

Structure Replacement

1-94/Pettibone Interchange

08/27/25

8/27/2025 2:03:28 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_004_Ramps.dgn



Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 100 5
j}[ R2-1-36 R2-1-36 ADVANCE
SPEED EXIT ,,
SPEED SIGN
LIMLT LIMIT /
Type B flasher 4 O 6 O In Place to Remain /| te1 | ane [/?\I;:-l'll'-:UAug
DETOUR]  wszs =\ 2=
$150 -2L- /
[ EAST ] M3-2-24 In place RogaP24  Portable $150 W20 648 vgzcr)l-zb-lzts
to remain R2-1aP-24 Portable oriapte
/ INTERSTATE \\
ITH DAKOTA
g 4 M1-1-24 / \ \ / \
i ' H f . { 2640' —
500 4“{ 750 [ 750 ‘ 750 I I
| | E| = 4

it

Type B flasher @ ' C— R ————
| v o E———— T A — —
] F

262 |(9) '

DETOUR| m4-8-36  |SREED

ma-8-36 |DETOUR Type B Flasher 7 Tr 2 5
2 WRONG

M3-4-36 ‘
w3236 | EAST _ StopSign | WAY MININON DETOUR M4-8-36
In place Inplace T prace M1-1-36 150
to remain 1136 m§| STATE to remain R2-1aP-24 WE ST M3-4-36
4 et
\ 1 M6-3-30 EXIT @ "ZI M1-1-36
DIRECTION
M6-3-30 ,/\W’ SIGN
S In Place to Remain
149280 = Y . ’ M6-2R(1)-30
Ll T
e 900' Taper

450'
Straight
900' Taper

N | -
[ h— _ 3-Type Ill  Barricade Mounted
barricades
— 1\ / ROAD
L - CLOSED
b | M4-10R48  R11-2-48
3-Type lll }
barricades  parricade Mounted s \\\\* - > > >
ROAD — — S :
DETOL .’ ' e Sequencing arrow
CLOSED B i panel - type C
R11-2-48 ! ‘ STOP AHEAD SIGN
tIn place PLACEMENT DISTANCE
' ’ 0 remain POS;EP OR sToP
PERCENTILE C?A!:D:EQN
. ‘ SPEED ‘
Notes: 35 mph 250 ft
1. Variables i 40 mph 305 ft
S = Numerical value of speed limit or 85th percentile prior to work starting. gg mph igg ;t
W = The width of the taper. mph t
M i . 55 mph 495 ft
L = Minimum length of taper, or S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater, or 50 mph 570 If Work Zone Traffic Control
W x S x S/60 for urban, residential, and other streets with speeds of 40 mph or less. 65 mph 645 ft
2. Space delineator drums used for tapering traffic at dimension "S" and space delineator drums used for tangents at two times "S".
3. Sequencing Arrow Panels -
- . . . - ADVANCE WARNING SIGN SPACING Signing Layout
Place panels at the beginning of the taper when possible. Where shoulder width does not provide sufficient room, move the Distance Between Signs N%rtthan%ps
panel closer to the work area and place on the roadway surface. Road Type A B C Phase 1 - North Ramp Detour
4. Re-establish the speed limit. Determine the exact speed limit in the field, dependent on location and conditions. Brgan - IEOW gpeeg §30 mgg or IﬁstS)40 5 ;gg ;gg ;gg
o P s rban - Low Speed (over 30 mph to 40 mpl
5. Cover eX|st|n"g speed limit signs within a reduced speed zone. _ _ Urban - High Speed (over 40 mph to 50 mph) 360 1 360 | 360 Structure Replacement
6. Fuf:nlsth 0.4t(]) atl_umltnun;] panels large enough to cover the existing legend with green background and white legend Type IV Rural - High Speed {over 50 mph to 65 mph) 750 1 720 | 720
retleclive sheeting 10 change sign messages. Urban Expressway and Freeway (55 mph to 60 mph) 850 1350 | 2200 _ i
Rural Expressway and Freeway (70 mph to 75 mph) 1000 | 1500 | 2640 -94/Pettibone InterChange
Interstate/4-Lane Divided (Maintenance and Surveying)| 750 1000 | 1500 08/27/25

8/27/2025 2:03:40 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_005_RampsNorth.dgn



Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

O3

ol

*Note: Please place signs greater
than 50" from railroad tracks

®

Note: See D-704-58 for additional details

W20-3-48

Phase 3
Structure Replacement

1-94/Pettibone Interchange

08/27/25

STATE PROJECT NO. SECTION SHEE
G20-55-96 W21-5bL-48 ND IM-2-094(186)217 100 6
R2-1-48 ‘ Mounteq o
SPEED LIMIT ENFORCED G20-2-48 SHEEETDER SPEED ‘ ) R2-1-48
MINIMUM FEE $150 END CLOSED LI / CLOSED SPEED
WHEN WORKERS PRESENT ROAD WORK 1000 FT 8 O W13-4-36 LIMIT
() @ LN XX
R2-1aP-24
= \é”@ MINTMUM
S FEE
// \\7 500':1/2A $150
N
e \
— 3 Type Il Barricades
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, = e AN
—————————— L*********777772:77777777777777777\777777777777777777777£77777777777 s _ ‘7;*‘ :‘\’\‘f,‘}\ \500'=1/2\
= 7 ******************** e e —t R e ——— 7\‘\‘\ == A\\ 1500' 3
s — A = —==SSco
750' /150#' =B 500" = 1/2A XX /w 3 Type lll Barricades /\/\\ = \\\
— ——_ T
132{) =1/2C 750 | | //; =
W3-4-48 W21-52-48 ™
g SHOULDER END
CLOSED
BE 1000 F1 W20-7-48 [SPEED ROAD WoRk
PREPARED —\ LIMIT G20-2-48
10 STOF — - | T
W21-5bR-48 L —
E W3-5-48 R2-1-48
R2-1-48 2
W20.1-48 W13-4-36 W13-4-36 SLP[EAII_:TD > W21-5pL-48
RAMP
- ROAD
X X W13-4-36 CLOSED
MINIMUM R11-2-48 M4-10-48
FEE ?Aarricade Imrncfdde
unte:
EXIT 217 $150 ounted
NORTHBOUND R2-1aP-24
CLOSED A= 720 //
USE EXIT 221 I Cots
. / W20-7-48 SPEED
ConSign1 ' LIMIT
BN, *
e SFRR XX
/ MINIMUM
FEE
1/2B = 360’ ! -~ $150
| R2-1a-24
f / BE
l PREPARED ]v
G20-2-48 §
END
ROAD WORK
ma-8-24 |DETOUR| ma4-824 |DETOUR|  m4-8-36 [DE TOUR Install sign when pavement
surfacing does not exist
ma4-24 | WEST | maa-24 | WEST | w3436 | WEST : >Oran:;2 Bxla1r?k sign
NORTH DAKOTA
M1-1-24 @ 4 M1-1-24 9 4 M1-1-36
Install sign when HMA paving - .
in place of the 18" x 18" Work Zone Traffic Control
Orange Blank Sign
M5-1-21 M6-1-21 M6-3-30 W8-1-48 .
Signing Layout
EB 1-94 & South 42nd Ave SE

8/27/2025 2:03:42 PM bkappes

R:\project\20094217.186\design\Sheets\100WZ_006.dgn



Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

V\’ STATE PROJECT NO. SECTION SHEE
H ND IM-2-094(186)217 100 7
’ ’ A =720 M4-8-24 ETDUR M4-8-24 DETDUR M4-8-36 DETOUR Install sign when pavement
surfacing does not exist
| | 18" x 18"
’ ’ W20-3-48 M3-2-24 | EAST M3-2-24 EAST ) M3-2-36 EAST ) Orange Blank Sign
||
| M1-1-24 "2[ M1-1-24 g"?[ M1-1-36 g 4
W Install sign when HMA paving -
’ I in place of the 18" x 18"
1/2C = 360' Orange Blank Sign
L‘L M5-1-21 P M6-1-21 || mump | M6-3-30 T W8-1-48
J\
cE | ® Q) ® @,
R2-1-48 PREPARED ’ ’ e
SPEED 1/2C = 310
LIMIT ’
X X W3-4-48 |\|
MINIMUM i
FEE ’ ’ 1/2B = 310
$150
R2-12-24 W
END N
I ’ ROAD WORK | 1/2B = 310’
| 620-2-48 M4-10-48
™ Barricade
W20-7-48 ’ Mounted
Ji A=720 oETOE >
|
TT T \
-7- ConSign2
” W20-7-48 o s 9
T ’ W21-5bR-48 W21-52-48
’ R11-248 EXIT 217
Barricade . RIGHT SOUTHBOUND
Mounted S SHOULDER PAVEMENT CLOSED
R2 | ROAD SPEED 00 F WEAKS
148 LINIT 000 F USE EXIT 214
SPEED CLOSED W13-4-36 X X ) o
T W13-4-36 W20-1-48
@ AN R2-1aP-24 [ G20-55-96 -
MINIMOM SPEED LIMIT ENFORCED
N FEE
$150 MINIMUM FEE $150
\ \\/‘ 500'\= 12A WHEN WORKERS PRESENT
. . [E— -
3 Type lll Barricades \\ 500 = 1/2A= 1500°=8B 1320' = 1/2C 1320' = 1/2C 1320 = 1/2C
T s | //
e~ S — .
3 Type Ill Barricades S — ——— —_ ' 750 660’ 660' — =]
ype arrica es// ‘ﬁ‘\\\\—\\,\,\\\r\ — ,\ \\
/V N~ e
/ IS — ——— — — S e E I —
END T —— — _ J T
SPEED ROAD WORK I e — —_—
LEFT
LIMIT 620-2-48 SHOULDER
— — — — — CLOSED
~ [ — 1000 FT .
R2-1-48 y Work Zone Traffic Control
W21-5bL-48
2
Signing Layout
ROAD WB 1-94 & North 42nd Ave SE
CLOSED V21048 Phase 3
R11-2-48 Barricade
-4-36 | Barricade Mounted Structure Replacement
I F Mounted
1 ° Note: See D-704-58 for additional details 1-94/Pettibone Interchange
” IT 08/27/25

8/27/2025 2:03:43 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_007.dgn




Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

Legend

Tubular Markers
®— (Spaced at 40 feet)

18" x 18"
Orange Blank Sign

Delineator Drums

Install sign when HMA paving - ©)
(Spaced at 20 feet)

in place of the 18" x 18"
Orange Blank Sign

W8-1-48

Q)

See Sheet 100-06 for sign details
on |-94 (Ramps and Mainline)

Type Il Barricade

Note: See D-704-15 for additional details

END
R RDAD WORK ‘®y
c=720 ~
1/2A = 360’ R
1/2A = 360
Flagger
R2-1-48 RY
-1~ SPEED
W20-1-48 §I< M Q
W20-7-48 MINIMUM
FEE
$150
R2-1aP-24

/

Install sign when pavement / / STATE PROJECT NO. SEﬁgION sn%E
surfacing does not exist ’ :
See Sheet 100-07 for sign details on 42nd Ave SE ND IM-2-094(186)217 100 8

Type Il Barricade

R2-1-48

SPEED
TIMIL

MINIMUM
$150 W20-7-48

Flagger

R2-1aP-24

)
1/2A = 360'

See Sheet 100-07 for sign details
on 1-94 (Ramps and Mainline)

Type Ill Barricades | ]

‘ (9
/\‘%’
‘ Type Il Barricades

Type lll Barricade

AN

I

f / See Sheet 100-06 for sign details on 42nd Ave SE

X
\}
«4|\\1 12A = 360

END
ROAD WORK

Flagger

100" |

F
Van

G20-2-48

1/2A=360"

N

1/2B = 360"

W20-7-48

F 1/2A=360"
e

¥

_

\E\
/ R2M-48
SPEED

f=——-1/2B = 360"

W20-1-48

END TIMIL
ROAD WORK X X
G20-2-48

MINIMUM
FEE
$150
R2-1aP-24

Work Zone Traffic Control

Signing Layout
Frontage Roads
Phase 3
Structure Replacement

1-94/Pettibone Interchange

08/27/25

8/27/2025 2:03:46 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_008_Frontage_Roads.dgn




Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

//
/
/

00+GS¥

42nd Ave SE

Sta 11464+05.10 Ofs 55.20' Lt

Sta 11464+05.09 O/s 24.70' Lt

¢ WB I-94

/ = ™ X~ STATE PROJECT NO. SE%‘ON S':l%E
_— = IM-2-094(186)217 100 | 9
/
/

Sta 11469+02.46 O/s 54.93' Lt

o

o

¥
o
N
<
-
—

Sta 11469+61.85 O/s 59.21' Lt

Sta 11461+32.51 Os 19.66' Rt

Sta 11461+32.49 O/s 52.66' Rt

Sta 11460+72.20 O/s 56.89' Rt

00+0S¥

Note: See D-704-58 for additional details.

Sta 11466+35.02 O/s 52.92' Rt

/

Median ¢ -94
¢ EBI-94

/
/ /
/
/

/

————___ > Attenuation Device
T TypeB-80—-—— ]

Work Zone Traffic Control

Median Barrier Layout

Structure Replacement

1-94/Pettibone Interchange

08/27/25

8/27/2025 2:37:51 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_009_Barrier Layout.dgn



Docusign Envelope ID: 46BA3E55-5641-45E6-9F1F-33BCB2ACOEGA

7' Graded Flat

max

10’ i 12' 12' 4
Shidr Lane Lane Shidr
¢ WBI-94 —
T e

Embankment

— -

= -

10" Non Reinforced Recycled PCC Pvmt - Doweled
3" Sand Base

Section View @ Median Barrier Locations
(Median Barriers Not Shown)

2' Shy Dist

¢ WB I-9
2.5' Median Barrier

2' Shy Dist. 12' 12" ist
2.5' Median Barrier Lane Lane _
j 5.5 [‘ 2.5
_ _ I:::::[A\

Section View @ Median Barrier Locations

(Showing Median Barriers)

¢ WB 1-94
10' f 12' 12— 4
Shidr Lane Lane Shidr Tt

12' Graded
Flat Area
I

Section View @ Attenuation Device Locations
(Attenuation Devices Not Shown)

Section View @ Attenuation Device Locations
(Showing Attenuation Devices)

12' Graded ___ |
Flat Area

STATE PROJECT NO. SECTION SHEET
ND IM-2-094(186)217 100 10
37.5
4' 12' 12' } 10
Shidr Lane Lane Shidr
Area
T ™~ CEBI-94
6%
”"jf*:,:"*:::::::I:::::::::::::": ———————————— ——
R U N e N |
Embankment AR

2' Shy Dist.

2.5' Median Barrier

¢ EB 1-94
12' 12'
Lane

10" Non Reinforced Recycled PCC Pvmt - Doweled (Crack & Seat)\

3" Sand Base
2' Shy Dist.
2.5' Median Barrier
5.5 [‘

Work Zone Traffic Control

1-94 Typical Section
using Median Barrier and
Attenuation Devices

Structure Replacement

1-94/Pettibone Interchange
08/27/25

8/27/2025 2:03:49 PM bkappes R:\project\20094217.186\design\Sheets\100WZ_010_Typical_Section.dgn




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

SECTIO S|
STATE PROJECT NO. ECTON NEE
ND IM-2-094(186)217 100 11
SIGN NUMBER ConSign 1 STATION(S): AREA: 54.0 Sq.Ft. SIGN NUMBER ConSign 2 STATION(S): AREA: 54.0 Sq.Ft.
WIDTH X HEIGHT | 9-0" x 6-0" 90" WIDTH X HEIGHT | 9-0" x 6-0" 90"
BORDER WIDTH 1.25" (inset 0.75") = ~ BORDER WIDTH 1.25" (inset 0.75") = =
CORNER RADIUS | 9" T 11" CORNER RADIUS | 9" T 197
MOUNTING Ground MOUNTING Ground
BACKGROUND TYPE: Xl Reflective 8"EM BACKGROUND TYPE: Xl Reflective 8"EM
COLOR: Fluorescent Orange 6" COLOR: Fluorescent Orange 6"
LEGEND/BORDER | TYPE: Non-reflective 5 8'EM LEGEND/BORDER | TYPE: Non-reflective 5 8"EM
COLOR: Black o 6" COLOR: Black > &
8"EM 8"EM
SYMBOL X Y WID HT ANGLE 6" SYMBOL X Y WID HT ANGLE 5"
8"EM 8"EM
11" 1"
et -t e
12.75" 82.5" 12.75" 12.5" 83" 12.5"
Dimensions are in inches.tenths Letter locations are paneledge to lower left corner Dimensions are in inches.tenths Letter locations are paneledge to lower left corner
PANEL STYLE: ND_Const_Detour.ssi PANEL STYLE: ND_Const_Delour.ssi
LETTER POSITION (X) LENGTH SIZE SERIES LETTER POSITION (X) LENGTH SIZE SERIES
E X | 2 1 7 E X | 2 1 7
28.2|352|439|46.9|528|60.8|69.2|73.2 514 8 EM 2000 279 | 35 | 43.6|46.6|52.6|60.6 689|729 514 8 EM 2000
N (0] R H B (@) U N D S o ] H B (0] U N D
13.4|121.8|305|37.8|45.2|53.9|61.8|70.5|79.2|87.9 81 8 EM' 2000 13 | 21.2]29.8|37.7| 451|53.8|61.7|70.4|79.1|87.8 813 8 EM 2000
C L (0] E D C L (0] E D
33.2415 (484 |56.8| 652|728 461 8 EM' 2000 33 |412|48.1|565| 65 | 72.6 461 8 EM 2000
U S E E X | T 2 2 1 U S E E X | T 2 1 4
12.8121.2|29.7| 356 |43.6 | 50.7 | 59.3 | 62.4 | 68.3 | 76.3 | 84.5|92.8 825 8 EM' 2000 125| 21 | 294|354 (434|504 | 59 | 62.1| 68 76 | 84.3| 88.1 83 8 EM 2000
Construction Sign Details
When Crossroad is Closed
Construction Sign Details
Phases 1,2, & 3
Structure Replacement
1-94/Pettibone Interchange
8/27/2025 2:01:57 PM kaltepeter R:\project\20094217.186\traffic\Sheets\100WZ_011_DSignDet_ConSignDetails.dgn




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

Page 1 of 1

SECTION | SHEET
STATE PROJECT NO. No. o
N.D. IM-2-094(186)217 110 1
Flat Sheet Vert Max Reset Reset
For Signs Sign Support Length Clear- Post Sleeve Length Sign Sign
Sign Assembly v XI 1st 2nd 3rd 4th ance Support Len 1st Sleeve Anchor Anchor Anchor Panel Support Break-Away
Station / RP No. No. SF SF LF LF LF LF FT Size LF LF Size EA LF Size EA EA EA Comments
42nd Ave SE
441+60 Lt S.AD 10.0 14.0 50 225x22512ga 15.1 4.4 25x2512ga 1 4 3x37ga 1
441+60 Rt 9 5.0 12.0 50 225x2.2512ga 15.0 1 4 25x2512ga
446+06 Rt 379 8.2 13.3 5.0 25x2510ga 15.3 1 4 3x37ga 1
446+34 Lt SN 4 9 5.0 12.0 50 225x22512ga 15.0 1 4 25x2512ga
446+56 Rt 135 50 225x2.2512ga 16.1 34 25x2512ga 1 4 3x37ga 1 1
447+80 Rt 13.0 13.4 5.0 25x2510ga 14.7 2 4 3x37ga 1 2
447+87 Lt S.AE 5.0 13.5 50 225x22512ga 16.1 3.5 25x2512ga 1 4 3x379ga 1 1
449+18 Lt 13.0 13.4 5.0 25x25109a 14.7 2 4 3x379a 1 2
450+18 Lt 379 8.2 13.3 5.0 25x2510ga 15.3 1 4 3x37ga 1
454+67 Rt 379 8.2 13.3 5.0 25x2510ga 15.3 1 4 3x37ga 1
455+68 Rt 17 16.0 12.2 12.7 5.0 25x2510ga 13.9 2 4 3x37ga 2
457+47 Lt 17 16.0 12.2 12.7 5.0 25x2510ga 13.9 2 4 3x37ga 2
458+47 Lt 379 8.2 13.3 5.0 25x2510ga 15.3 1 4 3x37ga 1
458+74 Rt 12.0 50 225x22512ga 15.0 1 4 25x2512ga 1
460+65 Rt 13.0 50 225x2.2512ga 14.6 3.9 25x2512ga 1 4 3x379ga 1 1
464+00 Rt S.AD 5.0 14.0 50 225x22512ga 15.1 44 25x2512ga 1 4 3x37ga 1 1
464+00 Lt 9 5.0 12.0 50 2.25x22512ga 15.0 1 4 25x2512ga
Sub Total 32.8 67.0 Total 271.8 Total 84.0 7 0 17
South Frontage Rd
98+04-60 Rt S.AD 5.0 14.0 50 225x22512ga 15.1 4.4 25x2512ga 1 4 3x37ga 1 1
98+72-92 Rt 12.0 50 225x2.2512ga 13.7 1 4 25x2512ga 1
446+72-160 Rt S.AD 5.0 14.0 50 2.25x22512ga 15.1 4.4 25x2512ga 1 4 3x37ga 1 1
447+46 Rt 13.0 50 2.25x2.2512ga 14.6 4.0 25x2512ga 1 4 3x37ga 1 1
Sub Total 0.0 10.0 Total 53.0 Total 16.0 4 0 3
Grand Total 32.8 77.0 Total 324.8 Total 100 0 1 0 20
ES Sign Summary
Q?\O,F»—§ / Perforated Tube
>
me” Pettibone Interchange
1% e l-04
o PE-6529
w
o~ DATE
4 08/29/25
— &%

8/13/24 2:19:41PM O’?TH DA\(\O'\




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

STATE PROJECT NO. SECTION | SHEET
NO. NO.
N.D. IM-2-094(186)217 110 2
Flat Sheet Panel Overlay Vert Galv Steel Sheet Galv Steel Post Max Revise Remove Sign Fdns Reset Reset Multi
Sign / For Signs For Signs Panel Clear- Standard Pipe W-Shape Posts Post Post Fuse Std Pipe Fdn W-Shape Conc W-Shape Sign Sign Stub Dir
Assembly IV XI v XI v XI ance 1st 2nd 1st 2nd 3rd Len Space Joint Dia Dep Vol Pile Fdn Pile Panel Support Post Base
Station / RP No. SF SF SF SF SF SF FT LF LF Size LF LF LF LF FT EA FT FT cYy LF EA EA EA EA EA EA Comments
1-94 EB Off-Ramp
94+91 Rt SN 1 18.0 7.0 W4x13 131 14.2 336 4.5 28 1
95+22 Lt SAC 8.8 7.0 13.5 3.5 21.2 1.3 5.0 0.3 1
97+73 Lt S.AB 22.0 7.0 16.1 5.0 23.7 1.8 6.5 0.6 1 1
98+90 Rt S.AA 19.0 7.0 16.1 5.0 23.7 1.8 6.5 0.6 1 1 1
Sub Total 49.8 18.0 Total 457 Total 27.3 1.5 28 3 1 1 0 0 2
1-94 WB Off-Ramp

52+95 Rt SN 2 18.0 7.0 W4x13 131 14.2 336 45 28 1
52+99 Lt 7.0 13.5 3.5 21.2 1.3 5.0 0.3 1 1
55+49 Lt 7.0 16.1 5.0 23.7 1.8 6.5 0.6 1 1 1
55+96 Rt 7.0 16.1 5.0 23.7 1.8 6.5 0.6 1 1 1
Sub Total 18.0 Total 457 Total 27.3 1.5 28 8 1 3 0 0 2
Grand Total 49.8 36.0 Total 914 Total 54.6 3.0 56 6 2 4 0 0 4

FES Sign Summary

QQ?\Q_,.M Round Steel Pipe & W-Shape
X atell Pettibone Interchange
(e3)
2 = |l-94
@l PEes29 ||
o DATE 0
4 08/29/25
_ \s

8/29/25 9:06:41AM O'?TH D A\QO'\
Page 1 of 1 S




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40
g 8 SECTION SHEE
":‘,3_ o Sta 95+22. Lt Sta 9§+22 Lt ? P +/( / Sta 450412 Lt STATE PROJECT NO. NO. NO.
< Special Assembly C + Sta 97+73 Lt
s T Remove sign, support P VLo Stag7+73 Lt Soedi |4l Remove
e and foundation (x1) Remove sign, support . SPeCial fesembly B Sta 450+18 Lt = ND IM-2-094(186)217 110 3
RONG R5-1A-42 W\I;%IEI::G and foundation (x1) ol Qe WA BIONE Na ng-m Assembly 379 ! | FAST | |
W [ B - —_ —]
WAY R5-1|/DQ NOT\| Sta 449+18 Lt [ T
~ -48 _.Reset sign on A
>~ ENTER new support £
>~ Ao —
e By
—— - — N "~
4= Pettibone 19

—Sta 94+91 Rt T
Remove sign, support —
and footing (x2) T
-~
(o)}
x . (__42AVESE 42 AVESE )
o Sta 447+80 Rt
3 signi| €= Pettibone 19 Reset cian on (C_HWY 10 HAY 10 )
Sta 94+91 Rt - new support
: - STOP
e I 714
N R6-1L-36 & ONE_WAYJNONE WAY Sl Reset PP YY) gta 4:17;»46 T
- TRUCKS! ] eset sign on
-7 30 - J [ new support ]
R1-1-48 STOP — MPH - -7 Ontage Rd \ o
m Sta 98+04-60' Rt -
Sta 98+90 RT Remove PG 7 (
Special Assembly A FRONTAGE ROAD
M6-7P-30 - =~
i STOP RoAD Sta 98+94 Rt . FAST ~ < SPEED
Sta 98790 Rt 5 5 Reset S Remove / FRONTAGE SPEED R2-1-24
Remove sign, support (< | Sta 98+7202 Rt || ¢ 1w 00+5¥¥ S INTERSTATE LIMIT 55
and foundation (x1) —LOADED | Sign 3 Reset sign on peR Axe |Reset PETRTT X & ROAD 5 5 " Tome ) Reset
TRUCKS new support 50»""":)( 18§ 18 | Sign 4 s z WEIGHT  LINIT TRUCKS
PER AXLE o 6 TONS +72-160'
3 O R2-2P-24 Sta 447+87 Lt 50,000 LBS e S PER ALE gt:r::\i T2160R 3 O Reset
' Special Assembly E HAX y ~ 5“'"32)( 188 ’ '
g:)aegg(/)éfgmﬁlty D Vhacer VG ) Sta 446+56 Rt gflﬁémzsﬁn?&yRé
ssemply 2~ M5-2R-21 Resetsignon  Sta 446+58 Rt
/ E new support Remove
SPEED P 4 Sta 446+06 Rt
%M% g < Assembly 379
7/
/
LOADED Y / SLP”‘E“ETD T SLF;EAIETD R2-1-24
s R2-1-24 L] 4 5
SPEED 5 5 |
% M 6 =] sign 3 { Sta 441460 R
TRUCKS ssembly
WEIGHT LIMIT 3 O R2-2P-24
6 TONS
PER AXLE Sta 441+60 Lt
5°-“:2X 1 00+0t¥ Special Assemby D B
Sta 445+39 Lt
Remove
Signing Layout
Pettibone Interchange
\ South
.
1-94 DATE
08/29/25
8/27/2024  2:09:06 PM jallery R:\projecti20094217.186\raffic\Sheets\1 10SN_003_LSign1.dgn



Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

STATE PROJECT NO. SECTION SHEE
i \ ND IM-2-094(186)217 110 4
00+0.4¥% .— l
Sta 464+00 Rt
ita 46‘;'08 Lt 1 Special Assembly D Sta 460+65 Rt
ssembly SPEED Reset sign on
SPEED LIMIT new support
LIMIT R2-1-24 5 5 Reset [ 37 St SE I 37 StSE ]
45 . (C42AVESE | 42AVESE )
e )
_LOADED_J Sign 3
Sta 458+47 Lt TRUCKS
Assembly 379 R2-2P-24
00+G9Y% 5 3 0
ma-4-24]| WEST | Sta 55+96 Rt
Reset sign on new
INTERSTATE ] support and foundation (x1)
M1-1-24 ] Remove support and foundation (x1)
Sta 460+08 Rt l ‘
Remove
M6-2R-21 ’
| LOADED
Remove // [TRUCKs Sta 454+67 Rt
WE S -l- | / 3& Assembly 379
Ll
n Sta 455+68 Rt ~ Sta 454+67 Rt
INTERSTATE el / Assembly 17 M3-4-24 WE ST R:move
< / INTERSTATE
2 / Sta 458:'-74 Rt Sta 55+49 Lt i
g Reset sign from R3-1-48 R:set sign on new M-1-24 WE ST
Sta 460+08 Rt ; INTERSTATE
on new support support and foundation (x1)
’ T Remove support and foundation(x1)
6 TONS ‘j]l E_WAYREON IIX’
PER AXLE | h
AN \ 50,000 LBS Sta 455+68 R
MAX ta + t 1L~
00+097 Remove M6-1L-21 h
-7 Sta52+95Rt
- - - S
P - . ign 2
Sta 457+47 Lt Pettibone 19 =» 9
Assembly 17
Sta 52+95 Rt
Remove sign, support
R3-1-48 !
Sta 457+47 Lt —~ _ _ and footing (x2)
Remove
Sta 52+99 Lt Pettibone 19 =»
Reset sign on new
support and foundation(x1)
Remove support and foundation (x1)
WRONG
WAY
Signing Layout
Pettibone Interchange
North
1-94 DATE
08/29/25

8/27/2024 2:09:07 PM jallery R:\project\20094217.186\traffic\Sheets\110SN_004_L Sign2.dgn




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 110 5
SIGN NUMBER Sign 1 STATION(S): AREA: 18.0 Sq.Ft. SIGN NUMBER Sign 2 STATION(S): AREA: 18.0 Sq.Ft.
WIDTH X HEIGHT | 9-0" x 20" 94+91 Rt WIDTH X HEIGHT | 9-0" x 20" 52+95 Rt
BORDER WIDTH 1" (inset 0") BORDER WIDTH 1" (inset 0")
CORNER RADIUS | 3" CORNER RADIUS | 3"
MOUNTING Ground MOUNTING Ground
BACKGROUND TYPE: IV Reflective BACKGROUND TYPE: IV Reflective
COLOR: Green : i ’ COLOR: Green :
LEGEND/BORDER | TYPE: IV Reflective - 8 . 8 8 LEGEND/BORDER | TYPE: IV Reflective - 8 8 8
COLOR: White & & Pettibone 19 gD 80 COLOR: White 2| eo &0 |8
8" 8" 8" 8" 8 8
SYMBOL X Y WID HT ANGLE SYMBOL X Y WID HT ANGLE
L Il Il | L | Il |
ND_8IN_TYPE D 8.6 8 8 12 | 90 56" 90.8" 56" ND_8IN_TYPE D 87.4| 8 8 12 | 270 e 90.8" 86"
Dimensions are in inches.tenths Letter locations are paneledge to lower left corner Dimensions are in inches.tenths Letter locations are paneledge to lower left corner
PANEL STYLE: ND_Fwy_Destination.ssi PANEL STYLE: ND_Fwy_Destination.ssi

LETTER POSITION (X) LENGTH SIZE  SERIES LETTER POSITION (X) LENGTH SIZE  SERIES
P e t t i b (o] n e P e t t i b o n e
286 |353[40.7|44.2| 49 | 53 | 59.5(66.6|73.5 496| 86 1D 2000 8.6 | 153|207 | 24.2| 29 | 33 | 395|466 535 496] 86 1D 2000
1] 9 1] 9
502939 9.2 8 |D 2000 021739 9.2 8 |D 2000
, , FES
Sign Details Q?\O B S/ 0
<
_ arell
Pettibone Interchange
‘@ PE-6529
1-94
o« DATE
08/29/25
Opr =i O
RTH DA

8/27/2024 2:09:08 PM jallery

R:\project\20094217.186\traffic\Sheets\110SN_005_DSignDet_SignDetails.dgn




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 110 6
SIGN NUMBER Sign 3 STATION(S): AREA: 1.0 Sq.Ft. SIGN NUMBER Sign 4 STATION(S): AREA: 5.0 Sq.Ft.
WIDTH X HEIGHT | 2-0" x 06" Se0a s Rt WIDTH X HEIGHT | 2-0" x 26" 446+34 Lt
BORDER WIDTH 0.38" (inset 0.38") 459+74 Rt BORDER WIDTH 0.75" (inset 0.5") - 2-0" “
CORNER RADIUS | 1" CORNER RADIUS | 1.88" T Tog
MOUNTING Ground MOUNTING Ground WEIGHT LIMIT "3.',3
BACKGROUND TYPE: Xl Reflective BACKGROUND TYPE: Xl Reflective Toan
COLOR: White ; 20 - COLOR: White 6 TONS REG
LEGEND/BORDER | TYPE: Non-reflective N 1.5" LEGEND/BORDER | TYPE: Non-reflective . 23"
COLOR: Black g][ LOADED ] 1?;3 COLOR: Black iy PER AXLE 18
SYMBOL X Y WD HT ANGLE hes e SYMBOL X Y WD HT ANGLE 50,000 LBS | iz=
. . . T2
MAX 138
1 j2.9"
1 -
2.4" 19.3" 2.3"
Dimensions are in inches.tenths Letter locations are paneledge to lower left corner Dimensions are in inches.tenths Letter locations are paneledge to lower left corner
PANEL STYLE: ND_Reg 24 _Small.ssi PANEL STYLE: ND_Reg_30_Med.ssi
LETTER POSITION (X) LENGTH SIZE  SERIES LETTER POSITION (X) LENGTH SIZE  SERIES
L [0) A D E D W E | G H T L | M 1 T
58 | 7.7 | 98 | 122 |145| 16,5 124 3 C 2000 24 | 47 | 63 | 73 | 92 |109]| 12 | 15 | 16.6 | 17.6| 19.7 | 20.6 193 3 B 2000
6 T [9) N S
66 | 79 | 109 | 124|144 | 16.1 108 3 B 2000
P E R A X L E
5 | 67| 83| 96 |126|145|16.4|17.9 141 3 B 2000
5 0 , 0 0 0 L B S
35152 71 8 99 | 11.7] 131|161 17.7 ] 19.2 7 3 B 2000
M A X
9.5 | 11.3 | 13.2 52 3 B 2000
Sign Details QQ?\O/M‘ S
&
_ arell
Pettibone Interchange
@ PE6529
1-94 \x
DATE
08/29/25
O =i O
RTH DA
8/27/2024 2:09:08 PM jallery R:\project\20094217.186\traffic\Sheets\110SN_005_DSignDet_SignDetails.dgn




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

Special Assembly D
(Perforated Tube)

Sta 98+04-60' Rt
Sta 441+60 Lt
Sta 446+72-160' Rt
Sta 464+00 Rt

Pay Area: 10 Sq Ft

Special Assembly E
(Perforated Tube)

Sta 447+87 Lt

Pay Area: 5 Sq Ft

Sign Assemblies

Pettibone Interchange

1-94

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 110 7
One way signs
Back to back
One way signs
Back to back
Stringer (typical)
[ A |
6"
T— )
=1 : .
— \24"\ﬂ/—a 6 ﬁ[ 12
o T T T T - -~ ®y 4} 6" o
18" ——+ 6 p 1 N
i ‘ ; Do not enter —=— - * oqn -
12"
| N |
a % - 12t @11111?01}111111? —1 s o
b — 1! 3 — | 21" — b2 [ 3 g } } 18— |-
[ I
48" Lo 24" 48" Lo 24" 30"
Stop — 24" 48" bl
Do not enter == ;47"‘ - 4
o Ty T — io::::ﬁ‘,rﬂ::r*: —o 0
(. J
I E —— [ 1o *
Stringer (typical) iy Stringer (typical) */\ I 1 ) ; 3"
) . Stringer (typical)
24" ‘ 24" 4{—7 o ‘ Pipe support
48"
/‘:é; x Pipe support o> Pipe support
Pipe support >
Special Assembly A Special Assembly B Special Assembly C
(Round Steel Pipe) (Round Steel Pipe) (Round Steel Pipe)
Sta 98+90 Rt Sta 97+73 Lt Sta 95+22 Lt
Pay Area: 19 Sq Ft Pay Area: 22 Sq Ft Pay Area: 18 Sq Ft
24" *
( o N [ 30" ‘ *
I
Ik ]
K .. ¥ !
! 30 N ERN
| ‘ | 24
‘ ‘ 3n ‘ } 3n
3
e L
1 3 1
ﬁ lo ] * 6" lo| *
|
o I
| | T (]
[ 3" Reset —— I 30"
| 24" \
| | 3" | } 3"
I
o ] o a
N . WA |
| —dg T
Perforated Tube Perforated Tube

DATE

08/29/25

8/27/2024 2:09:08 PM jallery

R:\project\20094217.186\traffic\Sheets\110SN_007_DSignDet_SignAssemblies.dgn



Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

N

. —

6" white edge line

6" yellow edge line

11

&
$

6" yellow double barrier line

.

[ 6" white edge line

6" yellow edge line

ND IM-2-094(186)217 120 1

SPEC CODE BIDITEM QTY UNIT
762 1106 PVMT MK PAINTED 6IN LINE

6" white edge line 2195 LF

6" yellow edge line 910 LF

6" yellow double barrier line 1314 LF

4419 LF

762 1124 PVMT MK PAINTED 24IN LINE

24" white stop line 64 LF

Pavement Marking Layout

Pettibone Interchange
South & Overpass

1-94

DATE
08/29/25

8/27/2024 2:19:56 PM jallery R:\project\20094217.186\traffic\Sheets\120MK_001_LPvmt.dgn




Docusign Envelope ID: FE85C71D-6445-4351-9A92-B68BADB20BE40

\ 5 Existing 6" white edge line STATE PROJECT NO. SECTION SHEE
N . .
ND IM-2-094(186)217 120 2
Existing -
6" yellow edge line
6" white edge line SPEC CODE BIDITEM QTY UNIT
762 1106 PVMT MK PAINTED 6IN LINE
6" white edge line 1360 LF
6" yellow edge line 783 LF
6" yellow double barrier line 652 LF

Total 2795 LF
-

\ 762 1124 PVMT MK PAINTED 24IN LINE
\ 24" white stop line 81 LF

288" \ 341
——
\ / \\

N

455+00
460+00

27 e " P
6" yellow double barrier line
6" yellow edge line 6" white edge line
I 288
6" white edge line — 89’ 95' ~
— 7 l 255' 3
= I +4 / 12
' T T T o 1 1 I I I

— 28.8' ~ ‘

il 81 | .

= | 252 - 3

6" yellow double barrier line 75 "

6" yellow edge line

24" white stop line
6" white edge line

72
0p. *9g

6" yellow edge line

232 / /

/ Pavement Marking Layout

/ 6" white edge line
/ Pettibone Interchange
Existing . N / North
6" yellow edge line 1@ % /
/)

/ //

/ Existing 6" white edge line

DATE
08/29/25

8/27/2024 2:19:57 PM jallery R:\project\20094217.186\traffic\Sheets\120MK_002_LPvmt.dgn




Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

#4 rebar (Typ) *
#4 rebar @ 1-6" OC *

Curb & Gutter Detail

* Install #4 rebar in the curb and gutter section as shown.
Use a length of rebar that will provide 3” clear distance
to the concrete at each end. Include the cost to furnish
and install rebar in the unit cost for "Curb & Gutter -
Type 1 Special".

(A)

©
(D)

(E)

Thrie beam rail section (double thickness)

Thrie beam rail section

Asymmetrical W-Thrie beam transition section

Curb & gutter - type 1 special. Install in accordance with Standard Drawing
D-748-1, except for transitions on each end as shown on Standard Drawing
D-764-60.

Install an MGS FLEAT end terminal at this location. See Standard D-764-38.
Install either a MASH SKT or a MASH SoftStop Terminal at this location.

If a MASH SKT is installed, install the end terminal as shown above. See
Standard D-764-51.

If a MASH SoftStop is installed, install it with the offset as shown on Standard
D-764-50. Additional guardrail embankment required is at the contractor's
expense.

SECTION SHEE
23 U.S.C. § 407 Documents STATE prROJEETYS. wo. no.
NDDOT Reserves All Objections ND IM-2-094(186)217 130 1
50
11
(F)
MGS W-beam guardrail end terminal 394"
1-10%"
3l g
-674'
Area of 10:1 or flatter foreslope. 46-10%" r 6-3" | 4-3-1% 9-1-6%" j
Surface this area with aggregate | | [ 150" (D [
base course Cl 5 and 2" HMA. -0" (D) - g See Standards
AN D-764-60 & D-764-61
o i i i i B B R 8 7 —
Finished shoulder ‘ 6-3" ‘ 6-3" ‘ 126" ‘
T = 1
(@) (B) (A)
16 1717 16.17" 16.17' Begin Bridge
28.81' 49.99' 36.27" - Sta 451+11.58
" : ’ ! , or End Bridge
¢ Crossroad ‘20.33 Approach slab Sta 453+67 92
41' 46.71 12.49' 39.4'
16.69' 16.17" 16.17"
20.58'
6-3"  6-3" 126" T
- C) (B) (A)
Finished shoulder (
5 g H H H B H H —
] |
— 8§ o See Standards
v = ° Y =26 D-764-60 & D-764-61
6'-3" Post spacing 4-3-11%" ‘ 9-1-6%" J'
Area of 10:1 or flatter foreslope. 1-6%"
Surface this area with aggregate , Y
base course Cl 5 and 2" HMA. 1-10%
inal e | ‘ 394"
il end term curved rail
MGS W-beam guarde! section
(E) R=150.35'

Thrie/MGS W-Beam Guardrail Layout
At Both Ends of Bridge

Pettibone Interchange Crossroad
RP 217.146

1-94

DATE
08/29/25

8/29/2025 8:07:15 AM kaltepeter R:\project\20094217.186\traffic\Sheets\130GR_001_LGdrl_094_217.145B.dgn




Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

STATE PROJECT NO. SECTION| SHEET
NO. NO.
ND IM-2-094(186)217 130 2

23 U.S.C. § 407 Documents
NDDOT Reserves All Objections
MGS W-BEAM GUARDRAIL SUMMARY OF QUANTITIES
THRIE/MGS W-BEAM GUARDRAIL AT BRIDGE ENDS
® ®) *) ® ®) *) ® w | ®» *) ® *) ® *) ®
5/8" @ 6"x 8" 6" x 8" 5/8" @ 12'- 6" 12-6" REFL- | 6"x8" [ 6"x8" 6'-3" 6'-3" 12'-6" 2'-6" 7/8" @ SINGLE
X x 6-0" x 14" x11/4" [ STRAIGHT| CURVED [ECTOR-| x7' x 19" [ W-THRIE | THRIE DOUBLE THRIE x 18" SLOPE
18"LONG| TIMBER | TIMBER | LONG W-BEAM | W-BEAM IZED [WOOD|WOOD| BEAM BEAM THRIE BEAM LONG TO
GUARD- | POST BLOCK | GUARD- RAIL RAIL PLATES | POST | OFF- | TRANS- | SECTION BEAM TERM- HEX THRIE
RAIL RAIL SECTION | SECTION SET ITION SECTION INAL HEAD BEAM
BOLT BOLT BLOCK | SECTION CON- BOLT CONN-
NECTOR ECTOR
PLATE
LOCATION EACH EACH EACH EACH EACH EACH EACH | EACH | EACH EACH EACH EACH EACH EACH EACH
Sta 450+44.86 to 450+96.75 Rt 28 1 5 60 1 1 6 6 12 1 1 1 1 5 1
Sta 450+57.36 to 450+96.75 Lt 26 9 3 52 1 5 6 12 1 1 1 1 5 1
Sta 453+85.75 to 454+25.15 Rt 26 9 3 52 1 5 6 12 1 1 1 1 5 1
Sta 453+85.75 to 454+37.64 Lt 28 1 5 60 1 1 6 6 12 1 1 1 1 5 1
TOTAL 108 40 16 224 4 2 22 | 24 | 48 4 4 4 4 20 4
SPEC CODE BID ITEM QTY  UNIT SPEC CODE BID ITEM QTY UNIT
202 0113 REMOVAL OF CONCRETE 764 0151 REMOVE W-BEAM GUARDRAIL & POSTS
Sta 11464+79.22 to 11465+27.22 Rt 3 CY (B Sta 450+36.63 to 451+32.14 Rt 957 LF
Sta 11465+10.41 to 11465+58.41 Lt 3_CY (B) Sta 450+86.49 to 451+32.14 Lt 457 LF
Total 6 CY Sta 453+51.94 to 453+97.59 Rt 457 LF
Sta 453+51.94 to 454+47.45 Lt 95.7 LF
748 0141 CURB & GUTTER - TYPE 1 SPECIAL Sta 11462+58.97 to 11465+00.47 Rt 239.4 LF
Sta 450+79.25 to 450+94.25 Rt 15 LF Sta 11465+37.16 to 11467+73.88 Lt 239.4 LF
Sta 450+79.25 to 450+94.25 Lt 15 LF Total 7616 LF
Sta 453+88.25 to 454+03.25 Rt 15 LF
Sta 453+88.25 to 454+03.25 Lt 15 LF 764 2081 REMOVE END TREATMENT & TRANSITION
Total 60 LF Sta 449+86.80 to 450+36.63 Rt 1 Ea
Sta 450+36.50 to 450+86.49 Lt 1 Ea
764 0131 W-BEAM GUARDRAIL Sta 453+97.59 to 454+47.58 Rt 1 Ea
Sta 450+44.86 to 450+96.75 Rt 51.9 LF Sta 454+47.45 to 454+97.28 Lt 1 Ea
Sta 450+57.36 to 450+96.75 Lt 39.4 LF Sta 11462+08.38 to 11462+58.97 Rt 1 Ea
Sta 453+85.75 to 454+25.15 Rt 39.4 LF Sta 11467+73.88 to 11468+23.11 Lt 1 Ea
Sta 453+85.75 to 454+37.64 Lt 519 LF Total 6 Ea
Total 1826 LF
764 0145 W-BEAM GUARDRAIL END TERMINAL
Sta 449+98.15 to 450+44.86 Rt 1 Ea
Sta 450+10.49 to 450+57.36 Lt 1 Ea
Sta 454+25.15 to 454+72.01 Rt 1 Ea
Sta 454+37.64 to 454+84.35 Lt 1 Ea
Total 4 Ea

(A)

(B)

(B)
(B)

(B)
(B)

Include these items in the
contract unit price bid for
"W-Beam Guardrail".

Remove from mainline 1-94

Thrie/MGS W-Beam Guardrail Quantities

Pettibone Interchange Crossroad
RP 217.146

1-94

130GR_002_D-764-60-Single Slope_094_217.145.xlsm  8/27/2025

3:52 PM



Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

SECTION SHEET
STATE PROJECT NO.
23 U.S.C. § 407 Documents No. No.
NDDOT Reserves All Objections ND IM-2-094(186)217 130 3
T 1 I ]
| |
| | . . . . | |
| Existing pier column Existing pier column |
I ‘y/ N I
| |
| | | |
1 ‘ ‘ 1
| |
} | | } 3 14' curb & gutter - type 1 (See Standard D-748-1) 3
,,,,,,, | _ S , ,
f = - = ; 1 = M
1.33' — e — WiVE T — /? | — — T — 1 L — e - 08
-1 [ g — = [ — [ = - g [ - — 1 C,ﬂ/ [ — I R R . *C o
H H 5
I Existing #5 x 2'-6" Def tie bars @ 3-9"Cto C 1
11.03' | .
20" Existing curb and gutter - type 1 special (See Standard D-764-9)
10 9.7 Remove existing curb. Existing gutter to remain in place. 10'
Reinforced concrete slab
To remain in place7 8.2
4Concrete shoulder pavement
to remain in place ;
L e O e B R  ——— L_.
28' Edge of driving lane
P| V Direction of travel
an view
B <—‘ A <_‘
| 18' I 10'
© i Remove jersey barrier wall
1 [T i g [ — T NE — — [—1 —71 A [ — e
H [ | —T [ L —1 LT agnO®_— | —T [ [ [ —
O s B et s i s O s e I B O B e e -
Il // /// L— L— RE! ove | — //// /K OVE // L — /// | —1 ///// //// | — B 1
IS oV = =
11— —1c _//// LT+ — /////////// eV e LT+ fenol® 1 +—1] .
=1 I L - T T w S =T ] [ e —1 = 1 W/ 1 — =1 <—‘
H €| — L1 11— | [ —1 [ — [ — — | /T [ — —1 Remove curb
) [T <o oV! ////////R@O € /// L /f////// //// ///// // q / o )
o L = — TS o —%/ ¢ m>\‘ ,,,jC,,,
\L Concrete gutter to
. . B J \ Concrete slab to remain in place A J c J remain in place
Elevation View
Facing South for Eastbound Roadway (A) Finished shoulder
Facing North for Westbound Roadway
i
Note: Remove existing concrete to the limits " ‘_‘ 7 - 6" =
shown. Cut the existing reinforcement flush . f‘ - o
with the top of the concrete slab. Coat the *‘ 7 . ]
cutends of the reinforcement with a grey - 7" |l
colored epoxy paint. 2" o No. 5 bar
‘ 25" ] (Typ) Removal of Concrete
No.6 bar ot 8" ) 1-7 15 »\fNo.sbars. No. 6 bar at 8" : T >: . . .
0. 6 bar at 8" spacings at 8" spacings 0. 6 bar at 8" spacings | 2 3 No. 5 bars 11" r Outside Pier Protection
No. 5 bar u 2" No. 5 bar i e o at 8" spacings
(Typ) & o] 1% (Typ) 3 1on[ 1% 2 pacing -t .
- i > - i Y B 8" Pettibone Interchange
T (Ty) = -~ 5 Ty = = T T RP 217.146
B - - |
Eastbound and Westbound 1-94 DATE
11.03' concrete slab to remain in place 11.03' concrete slab to remain in place No. 5 tie bar at Concrete gutter to 08/29/25
3-9" _sp.acinlgs to remain in place
) i remain in place )
Section A-A Section B-B Section C-C

8/29/2025 8:07:29 AM kaltepeter
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Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

23 U.S.C. § 407 Documents ST o B
NDDOT Reserves All Objections ND IM-2-094(186)217 130 4
¢ Westbound 1-94
& pier ) i
St 1176577047 f 6 Concrets siab or 8" LA ’
. 110.89" 12.28 128 b
lﬁ l * / _l_ ﬂ] Finished shoulder J

20:1 or flatter

Barrel attenuation device - type B-75
Angle 10° towards traffic

12:1

Barrel attenuation device - type B-75

Angle 10° towards traffic |6.76' (5' Min)

1 (1400)

24.06:1

227311 a2
[
Single Slope Barrier Pay Length = 111.4' i \‘/ / 11
081 (5 Min) ‘ /ﬁ Flat area (in cross section) : :
11
1 ) 422 / 1248 ‘4-;6' 12:1% : :
[l | Finished shoulder
. . , [
|| '|]| ‘__l 7.37 L J/ 116.83' 117.44' —1 6.86' |—> r 11
1 Barrel attenuation device base 16 I
i 6" concrete slab or 8" HMA 11
¢ Eastbound |-94 11
[Nl L1
| I
[Nl | :
|| I
1 I™—— Existing 24" RCP to remain in place Existing 24" RCP to remain in place J: I
i 1
o I I
Single Slope Barrier and Attenuation Device Layout
SPEC CODE BID ITEM QTY UNIT
602 1220  SINGLE SLOPE BARRIER . . .
T4 IF Median Pier Protection
Pettibone Interchange
764 8071 BARREL ATTENUATION DEVICE - TYPE B-75 9
RP 217.146
2 EA DATE
194 08/29/25
8/29/2025 8:07:46 AM  kaltepeter R:\project\20094217.186\traffic\Sheets\130GR_004_LGdrl_094_217.145M.dgn




Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

N

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

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 130 5

| 31.29’M
D

Place 5" mastic between

barrier and face of pier
foundation, and between 4"

slab and ends of pier foundation

E<—‘ !
- |
1
//‘_l/j E«J |
’ i
- - Dy _ - —_ - - R
|
11-6%" ‘
‘ U
, |
76" Taper Rate 1:25.24 / !
‘ 96 Lp [ o J
31.27' Bridge pier
L g~ 155
A [ - Fill all voids behind barrier with CI43 Pi
aggregate and cap with 4" reinforced concrete fr
slab. Place ;" mastic between 4" slabs and
single slope barrier.
PLAN VIEW
9'-6" 31.2' 15'-6" i
i 7-6" W * *
‘ ma
Ff-=="" n M B ‘
10%" —| ’_, 4 | 4 | [ 36" ‘
28" | Lo I \ T
i j | . Lo
1-0" j | $: :+ o ‘
T +— T
T | * 1 I [ * i
8" 8" !
ELEVATION VIEW ‘
Pier
¢
o , o Varies (8" to 6%") —FT
20" 2.0 o 2-1%" s Varies (8" to 9%"
A = T e e Vel @9
Single Slope Barrier Details
2'-8" 2'-8 2-8" Varies (2'-8"to 3'-6")

(A) W

Ti [

Vs

BE

Section A-A

(A) (A)

"\ Va

AL [

2.0 — (IS — — 1 - ~ e -
Section B-B Section C-C Section D-D Section E-E

(A) Finished surface

Median Pier Protection

Pettibone Interchange
RP 217.146

1-94

DATE
08/29/25

8/29/2025

8:08:04 AM kaltepeter
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Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

STATE PROJECT NO. SECTION SHEE
23 U.S.C. § 407 Documents No. No.
NDDOT Reserves All Objections ND IM-2-094(186)217 130 6
Place %" mastic between
barrier and face of pier
foundation, and between 4"
slab and ends of pier foundation
I 30.27 {
‘ Bridge pier _ ‘
; E= N b~ 30.3 —¢
! \ A— \’ "
. Taper Rate 1:24.06 B
1 \ O / ~e
|
|
} W Taper Rate 1:22.73 H 7-6" —J
9-6"
e 30.29' / L_g J
15.5' A
Pier Fill all voids behind barrier with CI143 L» o]
¢ aggregate and cap with 4" reinforced concrete
slab. Place '" mastic between 4" slabs and
single slope barrier.
PLAN VIEW
15-6" 30.2" 9'-6"
4 | 7" |
|
= | |
| | ! | ra - —_—_—_—_
‘ 36" 1 o ] ] ‘ 10%
¥ .\ - 101"
T | W a N o TR
; i = - : | [
| L I ! | Bl
| | +
8" 8"
|
! ELEVATION VIEW
P{Sr
. o Varies (8" to 6%")
r‘* 2'-0"“‘ r* 2'-0"“‘ e 2w | 6% Varies (8" to 97/5")-‘ —FT
Single Slope Barrier Details
2'-8" 2'-8" 2-8" Varies (2'-8"to 3'-6")
A —IT I_ l ® ® ‘ ‘ ® A A)
1 . . .
W a / \ / Median Pier Protection
I o
2.0 32— ~ e - - Pettibone Interchange
RP 217.146 OATE
Section A-A Section B-B Section C-C Section D-D Section E-E
08/29/25
(A) Finished surface |-94
8/29/2025 8:08:05 AM kaltepeter R:\project\20094217.186\traffic\Sheets\130GR_005_DGriDe_094_217.145_Mdn1.dgn




Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

STATE PROJECT NO. SECTION SHEE
23 U.S.C. § 407 Documents No. No.
NDDOT Reserves All Objections ND IM-2-094(186)217 130 7
I 23 XU2 and XH1 @ 8" spacings | ‘
_g" ings
c - 47 - 8" spacing Bridge pier Eﬁ ‘
|
B L] 1 A A O 4 A I
r A ) 12 XC4 each side @ 8" spacings Taper Rate 1:22.98 —— %‘“f,"{ e e s e e e e e e e }i —
1278 d XT4 ’/—T t A ‘
XT3 an = o—J xc7— Jﬁ XC6 | 162 e i‘
—{| |}=—g"
Survey € = cq / = —xo1—| Jr_Xo10_ X2 . Xee—ypoxs o _7,;% 31 o — o
— o= e —Xxc A=A T 1T - kwl _ ! 11-6%" || 11-61%" -
= 73 ——] i N o ~o PO | Rt [P ‘
rl§ X ! ‘ " J * ’—~ E
" XC3 e e S 11 i E—— ——————— e S ————
2= XC2 XT3 and XT4 =1 418 e I I — — — —— S S E— S |
o Taper Rato 1:25.24 HEEEEEEEEEEEEEEEEEEEnIEE
L, 1 |
A N 47 - 8" spacings E ‘
¢ 23 XU2 and XH1 @ 8" spacings { !
Fill all voids behind  barrier with CI43 Pier
aggregate and cap with 4" reinforced concrete ¢
slab. Place ;" mastic between 4" slabs and
single slope barrier.
PLAN VIEW
XU6 and XH1
c— XU4 and XH1 XU5 and XH1 . ’
12 XC4 each side @ 8" spacings XU1 and XH1 XU3 and XH1 ‘ 23 XU2 and XH1 @ 8" spacings ‘ ‘
’—> A ~o —E ‘
Xcs —8 [ Xxm — TV N
/if AN e ST P TR Y 77 b VNN 71 T\ N \
xc2—{— ;
XC1 I
— T | T
xC3— | 7 !
N I
xc2—{] | |
1
xT4—7 XT3 L ‘
XC11 XC10 '—xco '—xcs —XT2 '—xc7  “—xce XT1—
L A L B L’ D F |
o] ELEVATION VIEW |
Pier
¢
XC1 bars @ 24" Varies (8" to 6%")
spacing (Typ) i g 70
o o 6 2% 6 Varies (8" to 9%") -‘-F
20" —~ 20 o
e e Y.
= L v 2 XT1 (Typ)
T VP
T M xca xca x12 (1yp) 14 Single Slope Barrier Detail
EREIL | I Vates (28" t0 387 ingle Slope Barrier Details
g B 28 XT3 28 Xu1 Reinforcing Steel Layout
<A>\ - ] XC3J / w @ el , ‘ /—<A) (A)W l T T(A) T(A)
camilllhs - hi / XH1 p ) Median Pier Protection
3" I 3J LN \__, .
XC1 xc2 XT 3JL2*.0-'»¥XT3 ,] T4 L ,] o L XH Pettibone Interchange
RP 217.146
SECTION A-A SECTION B-B SECTION C-C SECTION D-D SECTION E-E DATE
08/29/25
» 1-94
(A) Finished surface
8/20/2025 8:08:05AM  Kaltepeter R:\project\20094217.186\raffic\Sheets\130GR_005_DGrlDe_094_217.145_Mdn1.dgn




Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

(A) Finished surface

23 U.S.C. § 407 Documents STATE prROJEETYS. T | e
NDDOT Reserves All Objections ND IM-2-094(186)217 130 8
‘ I 24 XU2 and XH1 @ 8" spacings if . )
! ‘ Bridge pier E“\ V 45-8 spacings - c
| o
SEEEEN S VENSSNNNINNNNEN i s [0
} T R = T B === XT3 and XT4 812
! E 151 | Xe12—~{} |L—xc13 p—J T T—5 - “
L N 3-.1"Jﬁf2f0":, A - e gexets — - A s e P 1N e = o Suvey €
| - 0% > 4 11-0%" —4+ ——"" A ;ﬂ]
1.58" " || D 2" < |
‘ * L i ? :;: 2 T XC3—7
e e e e e e e = XT3 and XT4 XC?AF‘Z
— T : ! : — t : 5273
NN EEEEEEEEEERAEEEEER Taper Rate 1:22 s |
‘ ‘ Lo E 45 - 8" spacings N A
c
! = 24 XU2 and XH1 @ 8" spacings
) Fill all voids behind barrier with Cl43
P"fr aggregate and cap with 4" reinforced concrete
slab. Place 5" mastic between 4" slabs and
single slope barrier.
PLAN VIEW
XU6 and XH1
& XUS and XH1 XU4 and XH1 ¢
f 24 XU2 and XH1 @ 8" spacings | XU3 and XH1 XU1 and XH1 . N
‘ ‘ ~ E ‘ r %N f=— 12 XC4 each side @ 8" spacings —— A T
D
— Bl XT3 B
\ AAARRRE FVTE T VN NN —eees 4 N N xcs
; : i ) S
= \ XC1
: TS S
! T | —Xxc3
: ] I__:~x02
‘ X" XT4 I
_ ] ] ] ] ] | -
! E XT1 XC12 XC13 XT2 XC14 XC15 XC16 XC17 o] g -] . J
.‘ ELEVATION VIEW Lo
PIQef
Xc1 barsT@ 2% Varies (8" to 6%")
) ) varies (8 to
spaclngzy_(oj/i» - 6% 2% 6 Varies (8" to 9:‘) -]—F
’72--1 fxcz [ﬁ Fﬂ % . _
of FIRIN 1/ Xca-H I xca x72 (Tye) 2 XT1 (Typ) . . .
e Rt A o X e Varies (2-6" to 36" Single Slope Barrier Details
@ . N ® @ h ] ® W XUt ® ® Reinforcing Steel Layout
9" — XC3J "] 2 ‘ l 1"
\ cmmilllhas / p i 3"/7 W XH1 8—[ —[ Median Pier Protection
e xc2 xrs—/ |20 \xrs JxL Pettibone Interchange
RP 217.146
SECTION A-A SECTION B-B SECTION C-C SECTION D-D SECTION E-E DAT(;E8/29/25
1-94

8/29/2025 8:08:06 AM kaltepeter

R:\project\20094217.186\traffic\Sheets\130GR_005_DGriDe_094_217.145_Mdn1.dgn




Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

"

2.9%"

T [—

I

\%l

XC1

12

048 ——

]l P

XC7, XC9, XC11

’—— 17%" ——‘

r—— 1.6%" ——1

—

SR S—

—
= 0.52
N
>
— 12 s
1

XC2

XC6, XC8, XC10

N

6.85
12

12
6.85
8,
o

XC3

]\"10%"*1/‘

[ 17—

—— 050

12

V3

12

— 053

1 —_—

— ]

XC12, XC14, XC16

XC7, XC9, XC11 XCB, XC8, XC10 XC12, XC14, XC16
MARK |V1 DIMENSION MARK |V2 DIMENSION MARK | V3 DIMENSION
XC7 3-4%" XCé 3-4%" Xci2 34"
XC9 214" XC8 2-4%" XC14 247
XC11 1-3%" XC10 1-4%" XC16 1-4%

See Joint Detail See Joint Detail
4" 47" 4"
\ * 2" l */ Concrete slab, reinforced
i with WWF 6x6 - W7.5 x W7.5.
14" L’I = o) ’}
=0 T3~
S0 905
Re s By
Rt e
e Ltidmd
SO OO 3
000 <O75000
@ SN2 gty
SeaSianeasy
0T A OE
. Q. ..Q. . Q. ..C‘
.g. QOO0
OOy < (]
SISO SR
Finished surface PRSP -1 Finished surface
N Josle@erecle a
Fillwith Cl143
aggregate

4" Slab and Aggregate Fill Detail

T

12

1'.53/5v.\_f

1.25

r—f 1-5%"

L— 1‘@*——1
XC4

r—-—\ 17" \._1

050 ——rF——

053 —— 1|
—_—

V4

12

l——— 127" ———l

XC13, XC15, XC17

XC13, XC15, XC17
MARK |V4 DIMENSION
XC13 3'-4"
XC15 2'-4"
XC17 1'-4"

BENT BAR DETAILS

%rto

1°r

- 23 U.S.C. § 407 Documents ST PrROJFeTNO: et | o
1—h1 T NDDOT Reserves All Objections ND IM-2-094(186)217 130 | 9
10"
) ] -\ BAR LIST
= T < MARK SIZE NO. LENGTH SHAPE
a % 12 L & XC1 6 14 5-11%" BENT
< 23 /\ i XC2 5 6 4-9%" BENT
o XC3 5 4 4-3" BENT
g XC4 5 48 5-11%" BENT
1 4%~ ‘j L . XC5 5 4 6'-3" BENT
e XC6 5 4 6'-6%" BENT
1-8"
XC7 5 4 6'-6%" BENT
XC5 XH1 XC8 5 4 5-61%" BENT
XC9 5 4 5'-6" BENT
XC10 5 3 4'-6%" BENT
5R SR XC11 5 3 4-5%" BENT
XC12 5 4 6'-6%" BENT
/ﬁ 11— XC13 5 4 6'-6" BENT
XC14 5 4 561" BENT
S 12 XC15 5 4 5'-6" BENT
& 23— XC16 5 3 4'-6%" BENT
M A XC17 5 3 46" BENT
" XH1 5 276 4-7%" BENT
XT1 5 18 310" STRAIGHT
XU1 XT2 5 36 34'-6" STRAIGHT
XT3 5 12 9-45" STRAIGHT
5 R 5"R XT4 5 8 8-7" STRAIGHT
) - ‘ B e ‘ XU1 5 38 5-4%" BENT
| | XU2 5 9 7-0%" BENT
¥ ¥ XU3 5 36 5-9%" BENT
g ). % s 93 ,L XU4 5 36 6'-1%" BENT
: /,\ : /,\ XU5 5 36 6-5%" BENT
\l\-/ 22" M\‘/ 24 XU6 5 36 6'-9%" BENT
XU3 Xu4
Construction notes:
5" R 5" R 1. Construct barriers according to the provisions of
Section 602.04 G, except no deflection joints are
—t 2'-8" { required. Make %" V-grooves in all faces of the

6L

6L

/ Top of barrier

)

Joint Detail

Hot poured bituminous
joint filler or silicone

Mastic

(A) The joint width

is 15"

between barrier and 4" slab,
and between barrier and pier

columns.

barriers at approximately 10 foot spacings.

Dimensions of bent bars are given out to out. The
length of bent bars listed is the sum of the detailing
dimensions. All radii are given to the inside of the
bend.

Use grade 60 reinforcing steel meeting Section 612

Use Class AE concrete meeting Section 602.03B.
Design a mix that meets Section 802 and will attain
a minimum compressive strength of 4,000 PSI at
28-days.

Longitudinal reinforcing splice length is 19"
Surface finish "D" is required for all exposed
surfaces of the barrier. See Section 170 for
surface finish color.

An "X" preceding a bar designation indicates an
epoxy coated bar

Median Pier Protection

Pettibone Interchange
RP 217.146

1-94

Single Slope Barrier Details, Bent Bar Details, Bar
Lists, Joint Detail, 4" Slab and Aggregate Fill Detail

DATE
08/29/25

8/29/2025

8:08:14 AM

kaltepeter
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Docusign Envelope ID: 7C780DC8-9CA1-450F-A030-3512CB44C496

Centerline of attenuation
device installation

-3

20-0°

Plan View
Area = 385.13 square feet

23 U.S.C. § 407 Documents

NDDOT Reserves All Objections

Concrete requires joints sawed
%" wide X 2" deep. To be filled with
hot poured sealant.

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 130 10

29"

Construct the barrel attenuation device bases using either 2"

of aggregate base and 8" of HMA, or 2" of aggregate base
and 6" of Class AE concrete meeting 602.03 B. Slightly
slope the surface of the bases to facilitate drainage.

Paint the perimeter of each attenuation device module, and
the specified mass (weight) of CI 43 aggregate in each
module on the surface of the bases.

Include all materials, equipment and labor required to
construct the concrete or asphalt slab in the contract unit
price bid for item "Barrel Attenuation Device - Type B-75."

Barrel Attenuation Device Base Details
Median Pier Protection

Pettibone Interchange

RP 217.146

1-94

DATE
08/29/25

8/29/2025

8:08:20 AM

kaltepeter
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Docusign Envelope ID: 9E9C8171-D49F-4C1D-A378-77C2C0BE6788

23 U.S.C. § 407 Documents | “Cope. STATE PROJECT NO. o | SN
NDDOT Reserves All Objections | x7g1 ND IM-2-094(186)217 170 1
253'-4" Overall Bridge Length
20'-4" 126'-8" ‘ ‘ ‘ 126'-8" 20'-4"
Approach Slab ¢ 1-94 ‘ 37'-6" ‘ 37'-6" ‘ ¢ 1-94 Approach Slab
Sl ‘ ! ‘ Sl
- [ [ [ -
Eastbound ‘ ‘ ‘ Westbound @
[ 1 \ ‘ ‘ ‘ i [ ] \
H H— | i = i | —f 0
| I ) ! ! S I |
| } L Boring No. 2 | \ ik \ o 8 Lo } \
Approach Slab [ T Sta 451+24.39 | | ¢ Pier2 ! \ ol Bl ! End Bridge H, \ Approach Slab
Sta 450+94.25 \ 1 -7.25'Lt | € Roadway ‘ Sta452+41.25 || ‘ = 8 Sta 453+67.92 | \ || | Sta 453+88.25
EI 1834.58 | L & Bﬂdgej EI1837.56 )| i El 1838.15 | | EI 1838.05
S - — - =t = — - — - — - — t—-—- e — e - f*f\ffffffff%fafﬂ ffffffffffff R — - — 4
| \ Begin Bridge | \ ¥ Sta 11465+19.44 \ 2 bl ‘
|| | Sta451+14.58 ) ‘ R 5| O] | A — Back Face
Back Face = — 1| EI1835.04 S | | il - | Tl 5| ! ‘
Abutment | IR @ | \ ! \ 21l P ‘ Abutment
Sta 451+13.75 | o - | n LI ;} Co ‘ Sta 453+68.75
1 \ Ly \ l
7 ia | | | = P
@ | | | © Boring No. 1 @
Seepage Trench —=—¢ Aggregate — - Sta 453+53.31 g
(typ) ~ See Details 2 Slope Protection PLAN -12.51' Rt %
Dwg 94-217.146-6 (typ)

El 1830.22
HP10 x 42
El 1822.98

Ashlar Stone

_EI'1826.2

-~ Existing
287\\/ Ground Line

176"
Min ClIr

8ls"
1 Fyp)

4 Sp @ 7'-3" 63" Prestressed I-Beams

TYPICAL SECTION
SURVEY CONTROL POINTS
POINT NORTHING EASTING ELEVATION
RTK 30000 443,540.15 2,200,275.01 1,812.93
RTK 35619 447,027.05 2,200,506.86 1,812.96

1 7!_6"
Min ClIr

HP14 x 73 -
— e
Aggregate Slope
Protection (typ) Qm Existing Pi ¥ El 1808.05
- 9 HP14 x 102 Existing Pier
- Remove entirely.
@)
ELEVATION
350"
32'-0" Clear Roadway
16" 16-0" | 16-0" 16"
\
¢ Roadway
¢ Bridge

El 1829.0

P

—

282

gﬁ« Existing Pier

DESIGN STRENGTHS:

f'c = 4,000 psi ~ Bridge Substructure Concrete
f'c = 4,000 psi ~ Bridge Deck Concrete

f'c = 4,000 psi ~ Bridge Barrier Concrete

f'c = 7,000 psi ~ Prestressed Beam Concrete
fy = 60,000 psi ~ Reinforcing Steel

Load & Resistance Factor Design

o
©
o
o
T N
o) ™ ~
S 233 S
=] oS P
+ HOo SN
~— © o N [T Nep]
nuom = — < ©
oYX o _ ©
o > Som
>wuw
Begin Bridge End Bridge
Sta 451+14.58 Sta 453+67.92 Y R.
El 1835.04 El 1838.15 RENSCH

VERTICAL CURVE DATA

PE-8211

08/29/25

El 1833.68
HP10 x 42

El 1826.05
HP14 x 73

SPECIAL PROVISIONS
SSP 2 MIGRATORY BIRD TREATY ACT
SP 199(24) | ARCHITECTURAL SURFACE FINISH
SP 642(24) PILE DYNAMIC ANALYZER

STANDARD DRAWINGS

D-622-1, D-714-18, D-900-1

F.W.S. 15 PSF

HL-93 DESIGN LOADING

I-94/PETTIBONE INTERCHANGE

STATION: 11465+19.44

BRIDGE LAYOUT

ND DEPARTMENT OF TRANSPORTATION
BRIDGE DIVISION

Jason Thorenson
LB,M\ / (i)m 08/29/25
DRAWING 94-217.146-1

8/28/2025

3:24:50 PM

jgathman

\\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_001_BRLO.dgn

ATC

JPG




Docusign Envelope ID: 9E9C8171-D49F-4C1D-A378-77C2C0BE6788

100

100

202

210

602

602

602

NOTES

SCOPE OF WORK: This project consists of removing an existing bridge and building a new 2-
span prestressed concrete I-beam bridge with an overall bridge length of 253'-4" and a clear
roadway width of 32’-0".

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 the appropriate concrete bid items.

REMOVAL OF STRUCTURE: The existing structure is a 4-span prestressed concrete I-beam
bridge, 224'-0" long with a clear roadway width of 24'-0", and concrete substructures. The
abutments are supported on steel H-piling and the piers are supported on spread footings. There
are pier protection items including concrete barriers, barrels, and concrete barrel slabs, adjacent
to the middle pier.

Remove the bridge superstructure, concrete abutments, middle pier and middle pier protection
items entirely. Cut the abutment piling at a depth 1 foot below the finished grade. Remove the
outside piers to a depth 1 foot below the finished ground line. Removal of outside pier protection
items are paid separately.

Include all costs for the removal of the bridge and median pier protection items in the contract
unit price for “Removal of Structure.”

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

BRIDGE CONCRETE: Supply AE Portland Cement Concrete using well graded or optimized
aggregates as specified in Section 802.02 B. Design a mix that meets Section 802 and will attain
a minimum compressive strength of 4,000 psi at 28-days.

The Engineer will verify the mix design using materials that are to be used on the project. Supply
samples of materials as specified in the table below. Provide additional materials upon request.

Material Sample Size
Cement 100 lbs
SCM 35 Ibs
Aggregate 1000 lbs
Admixtures Y2 pint each

Deliver the samples and the mix design, including the test results, to the Materials and Research
Division a minimum of 14 calendar days before placing concrete. Attach a tag to all samples
identifying the Department’s project number and the type of material. On the day the material is
delivered, provide the Engineer with a copy of the mix design and test results, and notify the
Engineer the samples have been delivered.

DIAPHRAGMS AND ENDWALLS: Place the pier diaphragm and endwall concrete at the same
time as the bridge slab concrete.

DECK PLACEMENT: Do not place deck concrete until the entire deck is formed. Place the deck
concrete at a minimum rate of 40 CY per hour. Allow the deck to cure a minimum of 72 hours
between deck pours.

602

602

602

602

602

602
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FORM LINERS: Include the cost to provide and install the form liners in the price bid for the
appropriate concrete bid items.

BARRIERS: Do not construct VV-grooves through form liner areas.

WATER WASHING EQUIPMENT: In addition to the water-washing equipment listed in Section
602.02 D, a cold water pressure washer that provides a minimum nozzle pressure of 3,000 psi
may be used.

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

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 on the top surface measuring 0.012" or
greater in width at the 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 the limits of the crack, including
those portions that are narrower than 0.012" 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 bridge deck and approach
slabs in the price bid for Bridge Deck Concrete.

SPECIAL SURFACE FINISH: Clean the surfaces that are to receive the Tex-Cote surface finish
using sandblasting, shot blasting, or water-washing equipment to remove all dirt, grease, oil,
efflorescence, and laitance. Ensure any curing compounds and release agents have been
completely removed from the surfaces to receive the Tex-Cote surface finish.

Apply Tex-Cote XL 70 Bridge Cote with Silane to the areas listed below. Apply the surface finish
in accordance with the manufacturer’'s recommended application procedures to attain a dry film
thickness of 15 mils. Do not apply Tex-Cote special surface finish to any form liner areas.

All exposed substructure surfaces

Outside edges of the bridge deck

Underside of the bridge deck overhang

Outside and bottom surfaces of the exterior beams

Exposed endwall areas outside the exterior beams
All bridge and approach slab barrier surfaces (except form
liner areas)

R.
RENSCH

Finish the surface with a uniform texture, color, and appearance free
from fins, projections, cavities, and porous areas. Use a sand textured
finish. Use gray surface finish color number 36424 meeting AMS-STD-
595 for the inside and top surfaces of the bridge and approach slab DATEO 8/29/25
barriers. Use a color matching the lightest shade of brown used in the

Architectural Surface Finish, as it looks applied to the barrier form liner

PE-8211
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602

602

604

622

930

NOTES

areas, for all other surfaces. Submit to the Engineer a 1’ x 1’ sample of the brown surface finish.
Include all special surface finish costs in the price bid for the appropriate concrete bid items.

WEATHER LIMITATIONS: All requests in accordance with 602.04 C.4 “Weather Limitations”
require approval from the NDDOT Bridge Division.
930
REMOVAL OF FORMS: Deck slab forms may be removed 1 day after completion of the curing
period if the bridge deck concrete has reached 70 percent of the required design strength.

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

PILING: Drive piling using a diesel hammer meeting the minimum specifications listed below for
each substructure unit. The operating energy is the energy a hammer is capable of producing
during pile driving under actual project conditions, and shall be estimated to be no greater than
85% of the hammer’s maximum rated energy as specified in the manufacturer’s literature.
Submit specifications for all pile hammers proposed for use on the project to the Engineer for
review at least 14 calendar days prior to beginning pile driving operations.

Approach Slab Piling: Minimum Ram Weight = 3,500 Ibs
Minimum Operating Energy = 32,000 foot-pounds
Abutment Piling: Minimum Ram Weight = 5,500 Ibs
Minimum Operating Energy = 53,000 foot-pounds
Pier Piling: Minimum Ram Weight = 6,500 Ibs
Minimum Operating Energy = 60,000 foot-pounds

Run the hammer at an energy that produces a penetration at bearing between 4" 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. If bearing was not achieved during restrike,
continue to drive the pile until bearing is achieved.

ROADWAY CANOPY: Construct a canopy above the traveled roadway under the new
structure to protect traffic from falling material. The canopy is an added safeguard and does
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 at 930
least 14 calendar days prior to installation of the canopy. Provide a canopy under the new

structure with a minimum vertical clearance of 16'-6" above the traveled 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. Notify

the Engineer two calendar days prior to installation of the canopy. The Engineer will update

the NDDOT travel map for the reduced vertical clearance with the canopy in place.

The canopy must be in place before installing formwork for the new deck and remain in place
until after the new superstructure is complete. The canopy may be supported from the ground
or suspended from the girders. Complete the installation of the canopy in a minimum amount

SECTION SHEET

PROJECT NO. NO. NO.
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of time and with the least inconvenience to the public. Remove the canopy after the bridge
superstructure is completed.

Include all costs for construction, maintenance, and removal of the canopy system in the
contract unit price for “Roadway Canopy.”

AGGREGATE SLOPE PROTECTION: Place aggregate slope protection on the embankment
slopes as shown.

Clear the subgrade of rubbish and vegetation before placing the aggregate slope protection.
Thoroughly compact all loose material. Excavate or backfill as required to obtain the plan cross-
section or lines and grades established in the field.

The gradation of the material used to form the slope protection is given in the following chart:

Sieve Size % Passing
2" 100%
%" 5-35%
#4 0-5%

The minimum fractured face requirement of the aggregate is 50% by weight on the portion of the
aggregate retained on the No. 4 sieve. To be considered fractured the rock must have at least
one fractured face.

Deposit, spread, consolidate, and shape the aggregate by mechanical or hand methods to
provide a uniform depth and density and produce a uniform surface appearance. Apply MC-250
that meets the requirements of Section 818.02 C, “Medium-Curing Cutback Asphalt” at an
approximate rate of 1.8 gallons per square yard. Emulsified asphalts grade CSS-1, CSS-1H, RS-
1, or CRS-2 that meet the requirements of Section 818.02 E, “Cationic Emulsified Asphalt,” or
Section 818.02 F “Anionic Emulsified Asphalt”, can be substituted for MC-250. Apply the
emulsified asphalts at a rate of 2.5 gallons per square yard based on a dilution ratio of 7 parts
emulsion to 3 parts water.

The bituminous materials are to penetrate to a depth of not less than one-half the required
thickness of the aggregate. Protect adjacent structure surfaces against bituminous splatter.

Include all costs for labor, materials, and equipment to complete this work in the unit price bid for
“Aggregate Slope Protection”.

SHORING: Install temporary shoring as needed for removal of the

center bridge pier. Temporary shoring may only be in place when
barriers shown in the Median Barrier Layout are present. Design,
construct, maintain, and remove the temporary shoring. Submit a
shoring plan to the Engineer at least 14 calendar days prior to P
installation of the temporary shoring. Include all labor, equipment, and RENSCHR'
materials required to complete this work, including any excavation

required outside the limits of Class 1 Excavation defined in the plans,
in the bid item "Shoring". A quantity of 1 EA will be paid for this work. DATE
08/29/25

PE-8211
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Abutment

Abut 1

End of Beam —=
Pier 2

~— End of Beam
Pier 2

Beam 1 is the west beam.
SCREED ELEVATIONS

Abut 3

48'-8" + ~ Abutment 1

5.0"

12:1

ELEVATION

51'-0" £ ~ Abutment 3

Crushed Aggregate
6" Depth

AGGREGATE SLOPE PROTECTION DETAIL

23 U.S.C. § 407 Documents
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SPEC

202
210
210
602
602
602
602
602
604
612
616
622
622
622
622
930
930
930
930
930
930

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 170 4
BRIDGE BID ITEMS
CODE ITEMDESCRIPTION UNIT QUANTITY
0105 REMOVAL OF STRUCTURE L SUM 1
0099 CLASS 1EXCAVATION L SUM 1
0201 FOUNDATION PREPARATION EA 1
0500 BRIDGE SUBSTRUCTURE CONCRETE CY 147.5
0510 BRIDGE DECK CONCRETE CcY 298.6
0520 BRIDGE BARRIER CONCRETE CYy 72.2
1134 PILE SUPPORTED APPROACH SLAB SY 158.1
1250 PENETRATING WATER REPELLENT TREATMENT SY 1,045
9920 PRESTRESSED I-BEAM-63IN LF 1,250
0116 REINFORCING STEEL-GRADE 60-EPOXY COATED LBS 87,100
5890 STRUCTURAL STEEL L SUM 1
0020 STEEL PILING HP 10 X 42 LF 340
0060 STEEL PILINGHP 14 X 73 LF 420
0070 STEEL PILING HP 14 X 102 LF 350
7001 DYNAMIC PILE TEST EA 3
3000 BRIDGE BENCH MARKS SET 1
7012 ROADWAY CANOPY L SUM 1
8230 SHORING EA 1
8600 ELASTOMERIC BEARING PAD SF 40
8686 AGGREGATE SLOPE PROTECTION SY 427.3
9537 ABUTMENT UNDERDRAIN SYSTEM EA 2
Y R.
RENSCH 1-94/PETTIBONE INTERCHANGE
PE-8211
08/29/25 SCREED ELEVATIONS, BID ITEM
QUANTITIES & SLOPE PROTECTION DETAIL
DRARING 94-217.146-4
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NOTE:
For double acting or single acting diesel hammers,
calculate the bearing resistance of piles by the following
formula:
1 1 1 ®Rn = 4.5E W +0.2M
% H 1 Remove existing —% = §s+02 W+M
| concrete footing. .
| W ‘ < | Where:
\ | ¢ Abut 1 Lo ¢ Abut 3 o |
Sta 451+15.25 | Sta 453+67.25 z ; ; ; ;
¢ Pile Cap ﬂ‘-, |l| W M ¢ Pier 2 " f ¢ Pile Cap ®Rn —gafctotredl pl-le :)e;n;g resmta;pce, in pounds. The
Sta 450+98.25 \% ! Sta 452+41.25 ® f Sta 453+87.25 getogls Included In equation.
— - — - — - — - — - — - - -—e— - — - — - — - Yy W = Weight of striking parts (ram), in pounds.
% + HT € Roadway J o) + M= V\!eight_of parts _bejng driver?, lin pounds. Includes
. ¢ Bridge N pile weight, anvil (if any), driving cap, etc.
‘ 'l' Lo Q ‘ E = Energy per blow, in foot-pounds.
‘ \ u e ‘ S = Average penetration of pile in inches per blow for
\ 7 AN last ten blows.
4T 6" ] € Pier 2 & € Piling —— T4
HP14 x 102 ~ 50' For single acting hammers, calculate E by multiplying
* € Piling — } l-—¢ Piling observed stroke (ft) and W (Ibs).
HP10x 42 ~ 35 i=— * € Abut 1 ~ Piling * @ Abut 3 ~ Piling —=—1 Nl o0
HP14 x 73 ~ 30' . . . . HP14 x 73 ~ 40'
Drive the HP10 x 42 Pile to a bearing resistance of 105 tons.
* Do not drive approach slab or abutment piling Drive the HP14 x 73 Pile to a bearing resistance of 180 tons.
until all constructed embankment is in place. Drive the HP14 x 102 Pile to a bearing resistance of 250 tons. PILE COORDINATES
PILING LAYOUT
PILE | NORTHING EASTING
rm 1 443,800.40 2,200,425.44
&5
< 4 443,800.68 2,200,455.44
= 1 443,820.39 2,200,424.00
)
2 6 443,820.70 2,200,456.50
—
] N 1 443,946.41 2,200,426.06
10" Approach Notch _ || | —1828.58 — 1831.05 1831.65 — | || 10" Approach Notch x
| - - a 7 443,946.66 2,200,452.06
o —1828.73 — 1831.20 1831.80 — . ™ 1 444.072.38 2.200421.62
Begin Bridge —|H ¢ Pier 2 T —|— End Bridge 5
Sta 451+14-58fjﬁ2§-€£ o .. Sta4ses126 | [—183136 1831.95 — Ksm 453+67.92 2 6 444,072.68 | 2,200,454.11
B:gktFaCGi B 1 € R@oadway I B E‘\gd; Facte oo 1 444,002.39 | 2,200,422.68
uimen — _ Bridge _ utmen o <
1828.73 1831.20 1831.80 o
Sta 451+13.75 i || i Sta 453+68.75 <D 4 444,092.67 2,200,452.69
— 1828.58 — 1831.05 1831.65 —
—— o I—
Elevations shown are to top of finished concrete.
BEARING ELEVATION
YR. I-94/PETTIBONE INTERCHANGE
RENSCH
PE-8211
DATE
08/29/25 PILING LAYOUT &
BEARING ELEVATIONS
Ve 94-217.146-5
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* Transition radially from 2.8:1 NOTES:

to roadway foreslopes. Use corrugated perforated fabric wrapped PE pipe that meets the
requirements of Section 830.03 A.4. Provide fabric wrapping for
the pipe that meets the requirements of Section 858.01 for D3 or
D4 drainage fabric. Provide aggregate that meets the
requirements of Section 816.03, Class 43. Provide foundation fill
that meets the requirements of Section 210. Compact the
foundation fill beneath the approach slab according to Section
714.04 A.10

2.8:1—=—
2.8:1—=—

Include the cost to furnish and place the foundation fill,
aggregate, corrugated perforated pipe and headwalls in the pay
item "Abutment Underdrain System."

2.8:1 Tieback Wedge
Construct prior to placing
Aggregate Slope Protection

(typ)
] 7777775777777 N
| (e e g | L 2
| B ,QOS)QOUOC@ TN ALLOTON)O OC)QOO\)O‘C)O 50 ?QO _ _ - — — A& 9 B
I~ Existin
9
| | | | Gdt_lﬁ_»
‘ ‘ 26" ‘
| | ‘(typ) |
| | | Roadway Foreslopes (See Section 30) —= Pay Limits @T ----- : L T
| ‘ Pay Limits of - of Class 1 4‘_*_ --,‘-, ;
-—-- Class 1 Excavation g — e W W Y Tttt — - Excavation M Foundation . /~ 12:1
‘ ‘ L ‘ 2| 6" 2| 6" Fl”
Lo — Proposed : X
ABUTMENT PLAN Precast Concrete Embankment i 28
Headwall ~ 4:1 Slope T -
(See D-714-18) { _C ‘
Class 43 8 k Pay Limits
- - h_ @Y W Aggregate 3 of Class 1
F 5 . 4" g Corrugated Perforated o 6" 2'.6" Excavation
[ : . Tl Fabric Wrapped PE Pipe
R e N T -—Roagy,, g0
I 1 — For Dresyg,
s L ; “Pe T,
. w0 Pipe to be below rans,t,o
- B / Abutment WWing i DETAIL AT ABUTMENT
) {TOITOCTE TR ) IO TN TS T T T S T AT Tl T T T T
BHE OO bl E O Gl oo : .\
Cap _ + ~— N
35'-1" Seepage Trench & Foundation Fill Limits 40'-0" + Seepage Trench RENSCH I-94/PETTIBONE INTERCHANGE
4" g Corrugated Perforated Fabric Wrapped PE Pipe & 4" g Non-perforated PVC Pipe & Foundation Fill PE-8211
Class 43 Aggregate -
08/29/25 ABUTMENT UNDERDRAIN &
BACK FACE OF ABUTMENT EXCAVATION DETAILS
PRRonNe 94-217.146-6
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Back Face of gegln OSrIEQd
Abutment 7I'I796'7377 NOTE:
J f — Use waterproof membrane that meets the requirements
): == == of Section 602.03 B. Center the waterproof membrane
‘ | ‘ (1'-0" minimum width) on the joint.
| |
| |
gz ‘ ‘ ‘
> = I ! I
351" Waterproof Membrane ‘ \:‘ o
|
6'-8" 7-3" 7-3" 7-3" 6-8" — -——
] o | ] N
fie Begin or ¢ Abutment 17" x 10" S 1% £ 10"
ille End Bridge € Piling Keyway (typ) Keyway
(typ) | ‘ 4 :
. | ‘°§ — — - J\L — / __ 1y — ':\‘S =
ol — i R N o I o ] — _ — — o I o !
> /Dﬁfﬁ ket e ﬁ,‘gjﬁﬂgf & o
| | | | | , | | | | | I I
" " ! I I
s 10— | / / / / / Lo
Keyway (typ) 14 1 1 / / | I I
19'-3% =—|=— ¢ Roadway
¢ Bridge
38'-7"
3-0"
PLAN A-A <&
33
X 9"F A 7 1 - <
(typ) \ / eyway (typ bl
I S — IS R =
Tf 1|
| | 3| 3
Q| o
} } L Waterproof Membrane :5, :5,
‘ ‘ s-0" 16" x 16" F :i
I — - -6" x 1'-6" Fillet
23 | A A H A < H H A H/* 7 /o i
o — — = K N B i = < -1~
I « 1%" x(t10')' I I
| | eyway (typ = | | | | .
Lo v z Y z ~ I ~ Lo P
\F\W\T\T e o EI i 2 rri T\T | T\T i I | ©
N TR ) Py == 11 © 01 \ L1l ) TR o Lo |
TR L1l QS L1l L1l TR Lo |
TR L1l Pl= |/ Ll L1l TR Lo |
1 Ll L1l L1 1 L1 1l L1l Ll l l L L
7] B 17 R 1 [TY N 1 N 11 N ] o
5!_6" 1 3!_6"
3-0%" ! 5 Sp @ 6-6" ~ HP14 x 73 Piling ! 3-0%" ! 190"
38-7" -
WING ELEVATION
ELEVATION QUANTITIES
SEE DWG 94-217.146-9
RENSCH 1-94/PETTIBONE INTERCHANGE
PE-8211 (SHOWING DIMENSIONS)
08/29/25 ABUTMENT DETAILS
PRRonNe 94-217.146-7
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NOTES:
See Dwg 94-217.149-9
.- T T 1 for Wingwall Reinforcement.
|
‘ ‘ py i‘ p————— —————
I ! I
I ! I -
6XC101 & 5XC102 ! ! ! 18
16" 7 Eq Sp 1.6" 7EqSp 16", 7EqSp __.1-6" 7 Eq Sp 16" 7EqSp _ 1-6" ‘ SXALY ' ‘ Y8
=5.0" =5.0" =5.0" =5.0" =5.0" | ‘ | E
I - 5XC102 | ‘
Bl A | W\ Y
Il — = 5XA100 ™\ | ‘
6-6XD101 ——= | 6-6XB100 — 7-5XC100 — 2-5XA100 — — 6-6XB100 i 6-6XD101 o — i —=--g—=---
N\ /| \ LT
=i < T _
5-6XB101— — - 4. — L _ A — 5-6XB101 T 15
\‘ h T T T h i/ E -g
5-5XC103 — g—‘,‘ = == = ——— +=c— —_—— —1= —_———— = — L — 5-5XC103 5C100 N g
DA [ | 1] L ] | L ] | ] ] | L ] ! ; 1L e - o ~ c
L | ] .ﬁ —~— Front Face
2Sp@8" 3-2" 4Sp @ 1-0" 3-3" 4Sp @ 1'-0" 3-3" 4Sp @ 1'-0" 3-3" 4Sp @ 1'-0" 3-2" 2Sp@8" o 3 T 1
BXA101 95 | . |2
ke g i f L (typ)
© ‘ I I ‘
PLAN 6XC101 —H I I
Ll Ll =
‘ I I ‘ o
6XB101 ~ BF — — 6XB101 ~ BF I I %
L |l la &,
5XC103 ~ FF — \ B5XA101 6x%101 o102 / [~ 5XC103~FF ! :
\ yp) (typ) | j
.
| ) o o I . . W _ o - | 4XC104 — 5XA100

== WA RS @

| > o o NOMECLATURE:
1Y ] ‘ ‘ ‘ ‘ ‘ ‘ } - y FF = Front Face
i Y ) C 9 C S — BF = Back Face
T 7 ) i
- I 1 11—
; f u; i L - f ;u | ; i I QUANTITIES
i/ ] i ETT— SEE DWG 94-217.146-9
T ‘i t i‘ ‘i t i‘ L
LT [ [ [
/ J / ! f R
/ / / / RENSCH I-94/PETTIBONE INTERCHANGE
6XD101— 2-5XC100 —  2-5XC100 — L 6XD101 )
6XB100 —) 2-5XA100 L 6xB100 S (SHOWING REINFORCING)
08/29/25 ABUTMENT DETAILS
ELEVATION
RV 94-217.146-8
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Docusign Envelope ID: 9E9C8171-D49F-4C1D-A378-77C2C0BE6788

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
NDDOT Reserves All Objections ND IM-2-094(186)217 170 9
o
!
5XC102 ’ | —6XB101~BF Alternate Open Ends
(typ) / ( 8" 4Sp @ 1-0" 1'-0" 13Sp @ 1-0" A
5XA101 ‘ — 5XC103 ~ FF 5XC105 gxgglgg ~ ﬁbut ;
(typ) ‘ . X ~ Abut 5XA104 ~ FF —
w 6XB101— o 6XA105 ~ BF
: . 6XA1056 ———— | 1| —5xA104 — A—
_ = e R A S A
— 5XA104 5XC103
[+ 5XC105
.| e _||.2"crr |
< o € e <|=
8 X S|2
ol [<e] < |00
» 5|S
w0
1] T exeion
roexatos S S
< 6XD101—
=) (typ) \* | [ Front Face ey I
f : | I
AN ‘ . : | o ‘ ‘
h\ 1 == 1 } 5XA102 ~ FF —
—HH . 1P a o ; ‘ 6XA103 ~ BF
| I % S| %l s \ \
| | () I} S | |
fB: Bl 4| Bl B o 8% ‘ ‘
[ | I © — :( © | |
1 . ] @ | |
i [ al B \ \
T T[] _ @ \ ! 2-6XD100 —
L ] | 1 1 } =
} H} } } . jp A N N ? ~5XC100 & | | L
H mf o exp1oo 5XC100 —  5XC100 —' 6XD101—
\ O 6XB100 —
. % D 5XSA100 ~ FF —
2-5XC100 — - 6XB100 — 6XD101 6XSA101 ~ BF
NOMENCLATURE:
PARTIAL ELEVATION D-D WING ELEVATION FF = Front Face
BF = Back Face
% % QUANTITIES (ABUTMENT 1)
BRIDGE SUBSTRUCTURE CONCRETE 45.4 CY
REINFORCING STEEL (EPOXY) 4,914 LBS
6XSA101 — 5XSA100 6XA105 — 4— 5XA104
— 6XD101 QUANTITIES (ABUTMENT 3)
6XB101 — BRIDGE SUBSTRUCTURE CONCRETE 458 CY
6XB100
H REINFORCING STEEL (EPOXY) 4,926 LBS
1
R.
RENSCH I-94/PETTIBONE INTERCHANGE
. PE-6211 (SHOWING REINFORCING)
5XC100 — 5XA100 — 5XC103 08/29/25 ABUTMENT DETAILS
B-B c-C
RV 94-217.146-9

8/28/2025 3:25:02 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_009_ABUTREIN2.dgn ATC JPG



Docusign Envelope ID: 9E9C8171-D49F-4C1D-A378-77C2C0BE6788

34-0" 23 U.S.C. § 407 Documents STATE PROJECT NO. S
Al 1_qn 1_nn 1_qn 1_1 14 . .
6'-1% 7'-3 7@3Pier7 7-3 6-1% NDDOT Reserves All Objections ND IM-2-094(186)217 170 10
] e o e i
e | B IR B | |
ol ’***L{ r—4-—tr-4-H{-rF-4-——4t-—pH -4
e e 5 s s B
+ . B B —
170" | 1% x 10" —
; ¢ Roadway
¢ Bridge Keyway (typ)
PLAN
3-0"
e /. T
wE 175" x 1'-0" S Y S 5l
b= Keyway (typ) ) < 3 SIES
>
[\[ =
ar ; 6" | [ 2-0" 2" 2-8" > 1%" x 10" x 10"
~2;0—J =& 1% x10"x 150" —| (p) ‘ Keyway
Keyway (typ)
)
5
a 10" 3-0" 100" 3-0" 100" 30" | __1-0"
8 |
11" x 10" x 1'-0" A N 1%" x 10" x 1'-0"
Keyway (typ) Keyway
i i T mri i i ri Il [
[ [0 [ [0 [0 [ [0 I
Z? [ [0 [ [0 [0 [ [0 I
[)) 'X [ [0 [ [0 [0 [ [ ﬂ I
[ [0 ol |1 [0 [0 [ (N I
[ [0 zé é [ [0 [0 [ [0 I
[ [0 [ [0 [0 [0 [ I
[ [0 [ [0 [0 (| [0 I
[ [0 [ [0 (N [0 [0 I
[ [ [ [ [0 [ |0 I
| ] | | ] | | | | | ] | | ] | | [ | | ] | I I
26" 6 Sp @ 44" ~ HP14 x 102 Piling ‘ 2-6" 3-0"
W
310 END VIEW
ELEVATION
- = = = = o - QUANTITIES
26" ¢ Pier o2 SEE DWG 94-217.146-11
) ¢ Piling & E |
T T S SR, - S o o N
| RENSCH I-94/PETTIBONE INTERCHANGE
\
T Pay Ll O on | PE-8211 (SHOWING DIMENSIONS)
L | 08/20/25 PIER DETAILS
A-A
e 94-217.146-10
8/28/2025 3:25:04 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_010_PIERDIM.dgn ATC JPG




Docusign Envelope ID: 9E9C8171-D49F-4C1D-A378-77C2C0BE6788

3 3@9.2Sp@, 10Sp@e6" , 6Sp@10"  2Sp@, 6Sp@10" , 10Sp@6"  2Sp@ 3@9", 3"
e T | e
6XC202
—— — (typ)
6XA208
5XN202 5XN203 5XN204 5XN203 5XN202
5XSN200 J L 5XSN200
PLAN
X [E 7-6XA208 —
Tl
k =
6XC202 — )
(typ)
7-5XD200 [} [E ' 2-4xA206 ~
(typ) 7-9XA204 —  2-4XA205 — 2-4XA207 —! 2
fc Tl g
* 2-8XA203 5
(typ) ™ L
»
®
Q|
* 5.8XA203 e
8-8XA202j' |_B_ (typ) al i
== T :ﬁ *
6XC201 NIk B [ I [ I B [ I [ I [ I B IRy
(typ) 77" I hht\ /ﬁ'ﬁ'ﬁ 1 I ‘\'7”71‘ ‘\'7”71‘ 1 [W** al
Ll Ll Ll | L L0l Rk &
IK T f ] \H%»ﬂ [l T f T f o f T ﬂ o
77‘1 f H H f H:‘// \\‘tﬁ f H H f H H f H H f H H i H%ﬁ g
BRER TN i i o Y
L L ) LI LI LI = L Y,
I I [ L] L] L L Lol Lo
N L1l L1l N N [0 N
———— 1 1 1 i e ==
|u| |u| |H||§ |\| |u| |u| |u|
4-6XA200 —  4XC200 — 2-5XA201— 6XC202 —
(typ) (typ)
ELEVATION
2Sp @ 9" . 2Sp @ 9"
A 4XC200 — 3 Eq Sp=2-10 A
3n 1.6" 200 (typ) 5XN200 (typ) s 3
5XN 5XN20!
™ Tew ool 1
. - 0 adl— 6xc201
6xC202 1! 1T i - T T €T I ?tyf) 0
5XA201 —
A-A

23 U.S.C. § 407 Documents STATE PROJECT NO. oo | o
NDDOT Reserves All Objections ND IM-2-094(186)217 170 11
6 Eq Sp _6EqSp
....... — BXA208 - = = = | — 6XA208
. || — 4xA207 1 || — axA207
;\:‘ 2| || — 4xA207 T:\: 2cr_||_ || — 4XA207
t . = t . I =
g - xazoe
o = a . 1=
0| 5XN203 —=H | 5XN204 —=H
1 {|=4xA205 @ || — 4xA205
1 e o o o o o o|—09X 1 e o o o o o J|—0OX
6XC202 — | oxa208 9XA204 9XA204
_ Al = 4xag07 6EqSp 6EqSp
5XSN200 —=f | — ﬁ§ﬁ88$
(typ) — 4XA905
3] — 9XA904
* 2-8XA203 \
7 Eq Sp
* 5-8XA203
v+ |- 8XA202
4 Eq Sp
5XA201 ] — 8XA202 R ’ 2" CIr 2o ||
n (typ)
Lch- .
B - H=— 5XN201
[ ® ’
u u L N200  BXA203 5XN200 —H 5XA201
EANLE (typ)
B Cc-C
IR * Embed the 8XA203 bars
[ \H 3'-8" into the footing wall
BXA200 — [ and pier cap.
4xc200 —| ! \— 6xC202 =
6XC201 o
=
— 6XA200
END VIEW
T B-B
QUANTITIES (PIER)
BRIDGE SUBSTRUCTURE CONCRETE 56.3 CY
REINFORCING STEEL (EPOXY) 7,158 LBS

Y R.
RENSCH

PE-8211

08/29/25

I-94/PETTIBONE INTERCHANGE

(SHOWING REINFORCING)
PIER DETAILS

DRAWING
NO.

94-217.146-11

8/28/2025 3:25:06 PM jgathman
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Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
NDDOT Reserves All Objections ND IM-2-094(186)217 170 12
=2
3, A@3"_ _3Sp@6"_ 6" 8Sp @ 6" ~B3&B5 41 Sp @ 1'-4" ~ Maximum Spacing ~ B3 & B5 ~ Sym about
26" 2-B3& | 2-B3&B5 = T ¢ Beam 2-6"
1-4" 2_ 1. B5 _- = = = = = Half B3 Per Side o - 3@8'~B7 _ | 3
Kl | e rr (Cut 2 from 1) | (typ)
B5 ~ ~ - 4-B6 —= ‘ No Bevel N\
K b ‘ 4-B7 | BS — q 1
: - 1 ) =Tt 11— T | | T | f —
= = T
| — ? 1 / —/ 5
. % ) — = ‘ A i 7 \ (\i
- - —t b | i B
| 10"
D B6 k |
) |
l
e | B S . Y% Cir
_ N c.> o ‘ _ N = 1 4
- o< 2 2-B8 — 2-B4 | % 2\? (typ)
b »|® ) k ) )
5 . = |
™ L }"”4_ I _E ® ‘
& \ 10" &
: S R Al | 5
& 5" 3R \ @
- e B2
- ﬂ . Ly (typ) 1 } . /
4 [0 i T (A
4-B8 _ ‘ L —H\L—:
%" Bevel _ ‘\L B1 See "Bearing J \ o ‘
(typ) 4" 6. | as Plate Detail" | 22" |
4 g" 4" 1-B2 & 2-B1 1-B2 & 2-B1 ~ Match Every B3 2-B1 ~ Match Every B3 \
—~ Match B6 J SECTION @ ¢
(DETAILS NOT SHOWN ARE 1-B2 & 2-B1
SAME AS "SECTION @ €") Ma‘gh Every PART BEAM ELEVATION
ther B3
END VIEW Half B3
B6 L 2-B3 | Per Side \—‘ I I I I | | B3
o i | BAR LIST ~ ONE BEAM
| | NOTES: MARK |SIZE| NO. [ LENGTH | SHAPE
— B1 3 [ 230 ] 3-9 BENT
al ¥ of oo All bar dimensions shown are out-to-out. B2 3 | 34 | 2-10" | BENT
& = . * B3 4 | 133 | 116" | BENT
______ 10" Unless noted otherwise, bend bars to the B4 4 16 8'-5" BENT
bend diameter (D) listed below. B5 3 17 29" BENT
_ 43 Bar D = 174" B6 5 8 6-11" | BENT
mﬁ 3-6" | 4-0" 44 Bar- D = 2..2 B7 5 | 16 | 33-6" STR
A o #5 Bar- D = 214" * B8 5 | 24 | a0 STR
A-A * Field bend as shown (Grade 40).
M\ ] ** Epoxy Coated.
3"
% %" @ x 2'-0" Bar 10%"
t .
(typ) . 1-11%"~ B2 : 2
S 0
4 @y © \ 2-3"~B5 © 12
== ‘ 4.1 411"~ B6 .
‘ bosi o » B 3 8 - ri RENSCYHR' 1-94/PETTIBONE INTERCHANGE
200 | =
= ! R IR = — — -
B %x 9x2-0" 1-10% oy ooy 7 N Ny PE-8211
B1 B2, B5 & B6 . "
Use ASTM A36 steel. Galvanize per Section 854. 08/29/25 PFI;IEEJIEEISSSIEBEDBE?&M
Include in the bid item for Prestressed Beam. (DIMENSIONS SHOWN ARE OUT TO OUT) -
BEARING PLATE DETAIL BENT BAR DETAILS BRAWING 94-217.146-12

8/28/2025

3:25:07 PM jgathman
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Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
NDDOT Reserves All Objections ND IM-2-094(186)217 170 13
125'-0" Overall Beam Length
& NOTES:
62-6 | Sym about
¢ Beam Provide holes and inserts in the beams at the locations shown to accommodate the diaphragm
‘ bars. Provide 6AT500 bars threaded to fit the inserts. Use galvanized, epoxy-coated, stainless
steel, or non-metallic material for holes and inserts. See Slab Layout for diaphragm location
\ details and required skew angle.
\
‘ Provide lifting loops or handling hooks as required by the Contractor. Additional inserts, brackets,
and hardware may be incorporated into the finished beam for the convenience of the Contractor.
Straight | Use galvanized, epoxy-coated, stainless steel, or non-metallic material for all inserts, brackets,
Strand \ and hardware if less than 1inch of concrete cover will be provided in the finished structure.
(typ) 1 The required Detensioning Strength indicates the minimum required concrete strength at the time
‘ of prestress transfer. The required Acceptance Strength indicates the minimum required
1 concrete strength prior to transporting and erecting the beams.
76"
‘ 126" } Y Distances shown in the table are measured from the bottom of the beam to the center of
‘ - gravity of the strand group listed.
BEAM ELEVATION Minor changes to the shape of the beam and to the reinforcing steel may be made to
. accommodate the forms of various Contractors and their construction methods with the approval
¢ Intermediate f the Enai
o) . of the Engineer.
# ‘ Diaphragm
R J | BEAM SECTION DATA
&l Y— ::| 1 Beam Wt = 787.9 Ibs/ft + 5337 Ibs for End Blocks
® oo 6— | —— : Beam Length 1250 it
© < \ ] (M, Total Beam Weight 51.9 ltons
| L i, Cross Sectional Area at End Span 1,182.75 |irn?
| . (typ) || Cross Sectional Area at Midspan 732 |in®
? o8 (#‘(% Il IS C.G. from Bottom of Beam at Midspan 31.17 |in
b . % } ® 3? | } | é) § Mom.ent of Inertia at Midspan (1) 392,056 |n‘;
o 2 T &) & =y | &l Section Modulus at Midspan (SB) 12,578 |in
O ® #\Af @7 MINIMUM CONCRETE COMPRESSIVE STRENGTH
<9——< [ ] ‘ Detensioning Strength (f'ci) 7.00 |ksi
+\ + Acceptance Strength (f'c) 7.00 |ksi
oo ¢ | ‘ . PRESTRESSING STRAND DATA
A & ‘ S 0.60" Diameter - Grade 270 Prestressing Strands
ﬂ .:|::::: = = Initial Prestress = 0.75 * fpu
b leclocece Y Distance (inches)
Number -
5 ‘ ‘ N? ‘ ‘ Midspan | End Span
" " " " " " Straight Strands 28 3.86 3.86
2 il 1S @2 il 2 2 il 1Sp@2 il 2 Use holes for all beams at the abutments Use holes for all beams. Draped Strands 8 5.00 57.00
END VIEW SECTION @ ¢ -and for interior t}eams at the piers. Use Total Strands 36 411 15.67
inserts for exterior beams at the piers.
PRESTRESSING STRAND LAYOUT PRESTRESS LOSSES
ELEVATION ELEVATION Elastic Shortening Loss 18.02 |ksi
BEAM END DETAIL INTERMEDIATE DIAPHRAGM DETAIL Long Term Losses 2341 ksl
Total Losses 41.43 |ksi
PRESTRESS FORCES
Initial Prestress Force 1581.9 |kips
Final P/S Force after Losses 1258.3  |kips
‘ 26" ‘
*‘ 3' Threaded QUANTITIES (ONE BEAW)
BEAM LENGTH 125.0 LF
| INENENEN ]
KEY: No. 6 Deformed Rebar (Grade 60). 7 YR
Include in bid item for Prestressed Beam. .
x Vacant Strand Location RENSCH I-94/PETTIBONE INTERCHANGE
® Filled Strand Location (Bonded) 6AT500 DETAIL PE-8211
| | J_ Indicates Locations PRE-TENSIONED 63"
or 08/29/25
T | | of Draped Strands PRESTRESSED I-BEAM
e 94-217.146-13
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Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

23 U.S.C. § 407 Documents STATE PROJECT NO. ot | SN
NDDOT Reserves All Objectlons ND |M-2-094(186)21 7 170 14
10" 253'-4" Overall Bridge Length
126'-8" ~ Span1 |
" " ‘
3% ’ 337 Sp @ 9" ~ 5XA500 & 5XMA500 ~ Top ‘
| 1 qn o \
Intermediate 42-10 —= 41-8 —t 42-2 i Sym about
Diaphragm ‘ ‘ | ¢ Pier2
Spacing 5-4XAA502 4-4XAA502 — | | 6XA502 6XA502
— 5XMA500 (typ) —l (typ) | | Top (typ) Top (typ) |
| 1 1 -
Jgc-rr-—_—_-___________________________“~“~__—_—_ -~ __________ __ __ ___________ " """ _ " _ " _N\____“_“_\___—_—————4l o
~ kT e e e e e e T T N T R e ottt | c
! | | ] o
* \ 7 \ < | ie]
| | ] X -
X |
. - - - w - - - i al
E77‘:::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::7:::&;:::::: % ‘ '2
\F--—-___ - - - -~~~ - - - - - - - hN - - - - - TN A Y AN =
‘ —
6XAA501 — ]
o 5XAS00 QR(faB‘:I‘gSZ Top (typ) | - 2
Begin —| g Top (typ) ‘ 34'6 5
Brdge NMHFt-—"f?&?"> - - -~ - _______________¥ -\ ___ - __ ¥ =" _ ]
E,:::::::::::::::: 1 el o
| X c
: 4 ‘ [
‘ i i £
o _ ; an T
----—_ ‘4 y o 04
L’r:::::::::::::::: ::::;f/::::::::::::4‘7?::::::::::77 E
\ £
"= 5XA500 5XAA500 — ‘ B6§/?150; g
el Bot (typ) yp -
I | \| - - £
i el o e e S :
E'i:::::::::::::::: L. VY < Y A . <t £
; ‘ %)
| !
1
4% 319 Sp @ 9%" ~ 5XA500 ~ Bot o
2" 10 @ 6" 243 Sp @ 1'-0" ~ 5XK500 & 5XML500 ~ Both Barriers (Not Shown) S
5XK500 '
&
5XML500 HALF PLAN
Stained Concrete Colorization Ashlar Stone
(natural stone colors)  \ Form Liner Limits
———— | )
=Ee==—— — . QUANTITIES
S=—— =— €3
] . 553 SEE DWG 94-217.146-18
e% Ee==——1 g2
== 3 n
i r‘i
Ashlar Stone
Form Liner PE-8211
LPL 08/29/25 HALF SLAB LAYOUT
(SHOWING FORM LINER ~ BACK FACE)
BARRIER ELEVATION e 94-217.146-14
8/28/2025 3:25:12 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_014_SLABLO.dgn ATC JPG




Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
NDDOT Reserves All Objections ND |M-2-094( 1 86)21 7 170 15
NOTES:

Use AASHTO M270 Grade 36 structural steel
~ ¢ Roadway

\ ‘ ¢ Bridge ]
See "Connection Detail"

A

’4 Galvanize all structural steel and connection hardware per Section 854

| %" x 6" x 6" angles may be substituted for the bent plate diaphragm connection plates shown

ﬁ Install diaphragms between adjacent girders in conjunction with girder erection

Include all costs for furnishing, fabricating, and installing the steel diaphragm in the lump sum
price bid for structural steel

®

Q)

»n

P T T A T N b’ [ (Lid DU ] [ (e e

ol 3

% -

o %" Bent Plate % Bent Plate T 7= - .
Diaphragm Connecttion Diaphragm (typ) M fndﬁoﬁr\]zZ; 28" %vsllt'hpll-lati: Nut

(typ) o Washer on slotted side and
4 Sp @ 7'-3" ~ 63" Prestressed |-Beams Hardened Washer on

ELEVATION 4 . Diaphragm side (typ)

26"
13/4u

e
i
1
favs ol

2 o
_—‘ |
‘‘‘‘‘ T — !
@L R 1" (typ) | é R 1%" (typ) ! | T
i | | | |
T S é
6" . I
€ 1%" x 2%" Slotted — g : || [
Holes for %" Dia Bolt DIAPHRAGM CONNECTION DIAPHRAGM | |
(iyp) 3 3 O © 6
& & %" BENT PLATE %" BENT PLATE s i |
¢ = = I r
00; ‘ ‘ | | @ |
e I S e B L H_ji‘?
| ! ™ S j
\ f—’ J‘L@ 7 % % _ 1%" g Holes in ®
| I <1 ¢ Beam 1%" & Holes in Web l~ ¢ Beam - Bent Ptlate
. & | i ) \ o _ w \ & (typ)
s 4+ [ % © ‘ 8" @ A325 Bolts with two Hex Nut ‘
o © I | Q 5 and two hardened 3" sq x %¢"
> a || . al | ) Plate Washer (typ) | i
%) ‘ | [ & n \ Diaphragm | Diaphragm
™ i i @ 15" g — ‘ Connection ‘ Connection
P | w‘ \ Holes in Web \ | € 1% | € 1'%" CONNECTION DETAIL
\ 1 ‘ \ o] . N Hole in web Hole in web
| i~ ——E= - ==
1 [ ] ] S K o) B
- # | T~ T | T e J QUANTITIES  (ONE INTERMEDIATE DIAPHRAGM)
S - o ol | N = s STRUCTURAL STEEL 1L SUM
% - R , ‘
| Bottom 7" @ A325 Bolts with two Hex Nut . t M
o Soam ard o artenea 20 x i $/ | oeptragn R
% 2 % RENSCH I-94/PETTIBONE INTERCHANGE
PE-8211
(BEAM FACE) (DIAPHRAGM FACE)
- - DATE
DIAPHRAGM CONNECTION SECTION A-A SECTION B-B 08/29/25 INTERMEDIATE
%" x 12" BENT PLATE DIAPHRAGM DETAILS
o 94-217.146-15
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Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
NDDOT Reserves All Objections ND IM-2-094(186)217 170 16
5\
Y
<
€ Roadway —=1 4-4XC500 —
€ Bridge | (typ) _
/ / \ / / / ﬂ - - ,/F
T T 2 A Y2 Y 2 ] Lo
\ Lol Lol Lo Lo Lo Lo \ === == -
‘ ‘ M ! o o o } } | } } o o o ! }‘ ‘ ‘ y " ‘ ‘ " GtF'"et
S e e O O o O O O O N s e @
! . o T T T T T [ T T T T 1 | T T T T T R T T T T T b (. ! - \L J\ —— -
|l \ i EIE = \ Lo TBs | ; ‘ 4] (typ)
‘ ‘ ‘ | | | | } } | } } 20" Lap L ‘ L L ‘ ‘ ‘ é <3 ’ \ \ ‘
e — T e i — — I o | R, S
© : [ \ :
‘ ‘ “ ‘ = L L L L L Pi:l L L L L \1 P%A‘ ‘\ L L L L L::A L L L L L Lo ‘ “ ‘ ‘ m§ ‘ ‘ ‘ ‘ 4XCSOO
(. I I I ™1 (I I I I (.
A \\‘ ‘ ‘ ‘ ‘\\ \\‘ ‘ ‘ ‘ ‘\\‘\\‘ ‘ ‘ ‘\\ \\‘ ‘ ‘ ‘ ‘\\ L %L: ‘k j}*t(typ)
L, R L L L S—l==4 =]
VA L0 7 A L/ 1 L/ o1 < q;@i—¥ 4XA509
4 Threaded Inserts / / | / L / / ” = e
g sosm » IR
* A Elastomeric Bearing Pad (t
* 6ATt5 p 3-0" Plain Neoprene Go%urom(e}ign)'
(typ)
/ Hardness
/
PLAN A-A
B B
\\ 4" _Asp@1-0" _, | 4% /
W \ 5XG500 (typ) A /, (
A |
o Tl ta I A=t — A RN i i A S e S
\‘[,,ATJ | *7:{* | Lﬁ,,, — L_
T INEREN ~ iR Sl "
l__ | ==3 | _ L_!
L _———rfq,‘\\ </~—[ N \r**‘ — — ‘}
Threaded ‘ _ ‘ |
Inserts H—— ‘~‘T%: q‘ = B = \L ) 4\ \ B B \ ‘; I R
l__ 17 A\l W L L |
== R e k
| ~ | I - | -~
I e e S o e et S s S S S
A | ]
* 2-6AT500 — 4XC500 2-4XA509 2-6XA507 —  2-6XA508 —
(typ) (typ) (typ) (typ)
QUANTITIES
ELEVATION SEE DWG 94-217.146-18
R.
1-94/PETTIBONE INTERCHANGE
* See "6AT500 Detail" Dgn 94-217.146-13 TDEENSSZC']:'
08/29/25 PIER DIAPHRAGM DETAILS
v 94-217.146-16
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Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
NDDOT Reserves All Objections ND IM-2-094(186)217 170 17
| 26-5XB501 Spaced to Match 5XA101 Abutment Reinforcing
7" ~ 5XB500 ‘ L 33 Sp @ 1'-0" ~ 5XB500 Spaced to Match 6XAA501 Deck Reinforcing . L7"~5XB500
5% | | 11 sy 5XB501 - FF
- I 5XA505 - FF — € Roadway 5XA504 - FF Hl = (typ)
/ / (typ) / ¢ Bridge (typ) T / / 5XB500
A A L /‘ T A T 6" Fillet
L T B o L ~— Begin or (Between
5XB501 - FF — NN N N } | A N End Bridge Beams Only)
(typ) o I o o o | I L I o I I : CRebalr SXB500
5XB500 —k- I I I I I I I I I I V . /7 oupler Q,i,__ 5XB501
I I I I I I I I I @‘ »|O
I I I I [ I I I I /F 5XA506 — /7
H - L === 4 1 H==== f-———]4 1, | H=-==———=== 4 1\ | H=-==———===- I DL o 15 s |
ME==T11 = =] =TT = =T =11 5 7 I 11 V/
[ R Lyl L (N T S | N Lyl L L * J 10" r,,,/
5XC501 - BF —H i H— 5xC501 - BF 5XA506 ) L ,
‘ r - =z, [t
- i 1 —— X = ﬂ
Fal e
T T ‘ ] P .
L 5xA506 Begin or | 20" Lap — 4-5XA503 —)  4-4XC500 — 5XA506 —L» | ! [T
End Bridge (typ) (typ) [ 1l 8
5XC501 —=1 | A2xX3
s 18539
: } . Ol X
44-5XC501 Spaced to Match 6XC101 Abutment Reinforcing ‘ | |6 5
| X
1-0%" 33 Sp @ 1'-0" ~ 5XA506 1-0%" ‘ k | ! ©
\
PLAN -= &
4XC500 L F =
(typ) L
\ i N
20" ‘
\ / 3.0" N— 1" x 10" x 20"
1 \ / ( Elastomeric Bearing Pad (typ)
\ / Abutment Plain Neoprene 60
: \ 5XA(\tE;(;S T TA-l 5XA503 - BF — / : Reinforcing % Durometer Hardness
5XBSO1'FF$:L___F 77777 I _tiiiij‘ Tgii;ir t—-iiijr;_‘_ _____ _%****LT‘_J:FSXBSM-FF
(typ) - - l r‘ ‘ ‘ ] L ) - (typ)
s AL I ] N —5 A-A
5XB500 —p+ \ ! N ‘ ‘ . . L ! ! F— 5XB500
i i I ! ) I | [ ] =Sk F * Use mechanical connectors for the couplers capable of developing 125% of
‘ ‘ ‘ 1 1 | | ‘ 1 1 ‘ ‘ ‘ the reinforcing steel specified yield strength. Provide epoxy coated couplers
i ; ; \ N e / \i N T I ‘ ; ; ‘[ according to Section 836.02 A and repair any damaged epoxy coating
5XC501 - BF —=H ‘ ‘ ! ! / | ; } } ‘ ! ! \ \ He— 5XC501 - BF according to Section 612.04 E.
e B ' L B ] e T
| 3 | D L o j | b h\[ 3 .
[ _J S J- ) " [ | NOTE.
-FF — A
4X(ify(:)% 5XA504(t;pF) —J L 5xA505 - FF Do not install the 5XA506 bars into the approach slab until all of
(typ) the foundation fill is in place.
10" Position the 4'-0" leg of 5XB500 bar and the 3'-0" leg of 5XB501
(APPROACH NOTCH NOT SHOWN) ol o bar horizontal.
ELEVATION [
JEEN] QUANTITIES
* 5 ‘ SEE DWG 94-217.146-18
zor || =
~— 5XC501 RENSCYHR. I-94/PETTIBONE INTERCHANGE
NOMENCLATURE: PE-8211
FF = Front Face
APPROACH NOTCH DETAIL DRAWING 94-217.146-17

8/28/2025 3:25:18 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_017_ENDWALL.dgn
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Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

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

2%"

Z

N

~— G Beam

RISER DETAIL A

The 21" dimension shown
is located at the supports.
The anticipated midspan
riser for span 1 is 11%"

and for span 2 is 3".
Adjust the riser to maintain
the 8" slab thickness.

350"
32'-0" Clear Roadway
16" 16'-0" | 16-0" 16"
¢ Roadway
¢ Bridge |
\
=T | See "Riser Detail A" 1% x 514"
SN ®© K t
WE —— Slope %" | Ft ¢ } Slope %" / Ft i eyway (typ)
/ \ %" Bevel
r + Drip Strip
(typ)
2 .
\
4 Sp @ 7'-3" ~ 63" Prestressed |-Beams | 3-0"
T
(SHOWING DIMENSIONS)
SLAB SECTION
I 5
7" ~ 6XAA501 33 Sp @ 1'-0" ~ 6XAA501 ~ Top | 7" ~ 6XAA501 ~ Top
I
Top 12" 16 Sp @ 1'-0" ~ 6XA502 ~ Top | 7% ~ 6XA502 ~ Top
[
\ TJ ‘ 8%"
2| 16 Sp @ 1'-0" ~ 6XA502 ~ Top
Sym about ¢ Bridge »}
5XML500 N |
5XK500 O |
S \
5XA500 x
\ o \
—— ———l — e 5XMAS500
° ° . . . 1 = = = J ................
4 e " . 5Sp@1r H 1" 5XA500 5 gr
250 @8 5XAA500 ~ Bot - 614" 4Sp@ 11" 6l%" o
5XAA500 (typ) 6XA501 ~ Bot
(typ) 6XA501
Bot (typ) Bot (typ)
(SHOWING REINFORCING BETWEEN SUPPORTS) (SHOWING REINFORCING OVER PIERS)
SLAB SECTION

Y R.
RENSCH

PE-8211

08/29/25

STATE PROJECT NO. SECTION SHEE
ND IM-2-094(186)217 170 18
1-6"
7
)7
& i
N
2]
11"
[
IARE
[ce]
‘ N
Silicone Sealant E“/z" x 5%
(826.02 B.1) Keyway
SHOWING DIMENSIONS
%" @ x 3" Galv Carriage Bolt
Leave top of head %" above
finished concrete.
(See D-900-1)
T Cir
5XML500
2" Clr
5XK500 H— 4XAA502
(typ)
2%" CIr ‘
\g ‘
)]
[
SHOWING REINFORCING
BARRIER DETAIL
QUANTITIES
BRIDGE DECK CONCRETE 298.6 CY
BRIDGE BARRIER CONCRETE 722 CY
REINFORCING STEEL (EPOXY) 70,103 LBS

I-94/PETTIBONE INTERCHANGE

SLAB SECTION

DRAWING
NO.

94-217.146-18

8/28/2025

3:25:21 PM jgathman
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Docusign Envelope ID:

45F71BC1-5626-4A53-ACFD-E51811BEF3A3

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
** 14" x 16" Pref Exp Joint Filler NDDOT Reserves All Objections ND IM-2-094(186)217 170 19
Place between approach
slab & abutment wing (typ).
**16'-10" See "Approach Slab -~ ¢ Roadwa
?o‘ T Joint Filler (typ) j 5 Joint Detail" | ¢ Bridge y
__ it Dwg 94-217.146-20 5XSNI00 (typ) ! 17'-6"
—— . - ' ¥ | — 3.0%" ¥
T } — 1 I S — p— = —~— Slope %" I Ft _ Slope %"/ Ft —=— | *
| EEE : : :
| T ! See "Endwall Details" — ?9[ r - | - 2
| ? o Dwg 94-217.146-17 = - & 1 = ‘
‘ I —F - " I-%-I‘ L " M 1 "
‘ S AR 3 || 4-6xA906—  2-4XA905 |9Sp @ 1-0" (typ)_ ||| _1-0
\ = (typ) (typ)
} §- ] 2 Sp @ 101/2"
ol B T o . (typ)
'19 T | 1-6 26" 3 Sp @ 10-0" ~ HP10 x 42 Piling 2-6"
=3 " " ‘ " ‘
é % | (0} F\(E)adway 7N 35'-0
s ‘ Bridge
<
ol 2% 'A 277 J 777777777 Y - FOOTING ELEVATION
IR C | C
3 |
o] % I -
Wi \ i .
8o T = 2 B * 5XML900
© o | &r [s2] Qo "
[ Q X 2" Clr
| g ® * 5XK900 —— 4XA903 3EqS
| @ 1% (typ) .,
\ ¢ I 6XA906 .
‘ 1n X 1/2" X 8"
[ 22" Clr ‘ \ Y Keyway
| .
| ! .
[ ; . . X | |
= ‘ B ] n |
L~ 1 r— / % He— 5XSN900 o
_L*+ —1— ] . . . (yp) 4XA905 ‘u%
f""? =‘J LE- Silicone Sealant — [ 116" x 51" o ™
(826.02 B.1) Keyway I 1
2-9" 18 Eq Sp ~ 5XA902 ~ Top & Bot 3" H
20'-4" SHOWING DIMENSIONS SHOWING REINFORCING N ) |
B-B © 6XA906
PLAN ~
20"
T Cc-C
) 16" 16"
6Sp @6 Curb &
5XK900 & 5XML901 Gutter \
4 6" .
33 Eq Sp ~ 5XK900 & 5XML900 2" o QUANTITIES
See "Section 130 —
e 4XA903 — for reinforcing I SEE DWG 94-217.146-20
—=—  =——¢ 1" Std Pipes e o .
\ See "Connection Plate Details" %" Pref Exp Joint Filler 1" Polystyrene 4XA904
| Dwg 94-217.146-20 glllconFe Seaolant (826.02 B.1) Silicone Sealant (826.02 B.1) YR
ront Face Only Front Face & Top Only .
—= 7 RENSCH 1-94/PETTIBONE INTERCHANGE
L ' DETAIL "A" PE-8211
47 S R B i
See Detail "A" [ J 08/29/25 APPROACH SLAB DETAILS
7XA900 — 5XA901—' 114" x 5)" —
Keywa
e PRRonNe 94-217.146-19
ELEVATION NO. - 1/.140-
8/28/2025 3:25:23 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_019_APPRSLAB1.dgn ATC JPG




Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

1%" x 2%" Wedge
Pref Exp Jt Filler

114"

Silicone Sealant (826.02 B.1)

Leave %oint sealer 0" to %"
below finished surface.

Endwall
Reinforcing

Top of Slab

PILE SUPPORTED
APPROACH SLAB

/ BRIDGE

£—‘ rf 1" Polystyrene
I
Y5 x 4" Polyethyl
Pref Exp Ficl)nxe ylene
Jt Filler

APPROACH SLAB JOINT DETAIL

A 1" @ Std Pipe (ASTM A501) —,
Weld to B % x 12 x 1'-8"

behind each hole (typ)l

A Galvanize after

fabrication.
Barrier
Taper
16"
|
5
™~
34" \ 17'-0" ~ Form Liner Recessed Area
‘20._4.. Begin or
End Bridge

(SHOWING FORM LINER ~ BACK FACE)
BARRIER ELEVATION

oo o

23 U.S.C. § 407 Documents STATE PROJECT NO. T I
NDDOT Reserves All Objections ND |M-2-094( 1 86)21 7 170 20
NOTES:

The estimated material quantities shown are for information purposes
only. Include the concrete, reinforcing bars, polyethylene film, preformed
joint filler, polystyrene, silicone sealant, connection plates and pipes, and
labor required to build the approach slabs and barriers in the Approach
Slab pay item. Use concrete that meets the requirements of Section 602.
Provide grade 60 reinforcing steel that meets the requirements of Section
612. Use polyethylene film that meets the requirements of ASTM C171.

=— AR %x12x1-8"
(ASTM A36)

11%"

\L Do not recess

barrier in 3'-4"

taper length.

SHOWING DIMENSIONS

ESTIMATED MATERIAL QUANTITIES
BRIDGE SUBSTRUCTURE CONCRETE 74 |CY
BRIDGE DECK CONCRETE 35.1 |CY
BRIDGE BARRIER CONCRETE 5.8 |CY
REINFORCING STEEL (EPOXY) 7,382 |LBS
-4 Start Barrier
Taper Field
o i
9| = T o
o IR °
—— b o
¢ s o
,ﬁ _il_arrier 1 % °
N aper g o
N - -
aN (typ)
N
1'-0"
1'-6"
SHOWING REINFORCING
(SHOWING BACK FACE)
CONNECTION PLATE DETAILS
QUANTITIES (ONE SLAB)

Y R.
RENSCH

PE-8211

08/29/25

APPROACH SLAB 79.1 SY

I-94/PETTIBONE INTERCHANGE

APPROACH SLAB DETAILS

DRAWING
NO.

94-217.146-20

8/28/2025

3:25:24 PM

jgathman
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Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

BILL OF REINFORCING STEEL, GRADE 60 STATE PROJECT NO. SECTION SHEE
LETTER PREFIX OF BAR MARK DENOTES SHAPE ~ SEE BAR DETAILS
LOCA-|s 7| ARk E'\A%H NOMINAL DETAILING DIMENSIONS LOCA-|s7e| ARk E’X?:H NOMINAL DETAILING DIMENSIONS ND IM-2-094(186)217 170 21
TION LENGTH TION LENGTH
ISET a b c d e f h | k ISET a b c d e g h | k 23 U.S.C. § 407 Documents
5 | XA100 | 8 | 38-3" 38-3" 6 | XA200 | 4 | 30-8" 30-8" NDDOT Reserves All Objections
5| XxA101 | 52 | 7-2" 7-2" 5 | xA201 | 16 | 30-8" 30-8"
5| XA102 | 4 | 17-7" 17-7" 8 | XA202 | 8 | 30-8" 30- 8"
6 | XA103 | 4 | 17-7" 17-7" 8 | XA203 | 48 | 16-10" 16'- 10"
5 | XA104 | 24 | 18-7" 18-7" 9 | XA204 | 7 | 30-0" 30-0"
6 | XA105 | 24 | 18-7" 18-7" 4 | XA205 | 2 | 31-3" 31-3"
4 | XA206 | 2 | 32-6" 32-6"
6 | XB100 | 24 | 8-6" 1-0" | 7-86" 4 | XA207 | 6 | 33-8" 33-8"
6 | XB101 | 20 | 5-5" 1-0" | 4-5" 6 | XA208 | 7 | 33-8" 33-8"
5 | XC100 | 28 | 41-3" 1-6" | 38-3" | 1-6" 4 | XC200 | 84 | 3-8" 6" | 2-8" 6"
6 | XC101 | 88 | 17-6" 5-0" | 2-8"| 9-10" 6 | XC201 | 2 | 11-4" 1-3" | 8-10"| 1-3"
5 | XC102 | 88 | 8-4" 2-10"| 2-8"| 2-10" 6 | XC202 | 26 | 5-0" 1-3" | 2-6" | 1-3"
5 | XC103 | 20 | 5-6" 1-0" | 3-0"| 1-6"
4 | XC104 | 96 | 3-8" 6" | 2-8" 6" 5| XD200 | 14 | &-7" 3-0" | 2-7 12 | 12
5| XC105 | 20 | 23-9" 12" | 1-5" | 11-2"
5 | XN200 | 30 | 24-4" | 2-8 | 9-0" 6" 0 |12
6 | XD100 | 8 | 20-0" 5-3" | 14-9" 12 | 5.9 5 | XN201 | 39 | 11-0" | 2-8"| 2-4" 6" 0 |12
6 | XD101 | 24 | 8-7" 1-0" | 7-7" 12 | 12 5| XN202 | 8 | 13-8" | 2-8"| 3-8" 6" 0|12
5| XN203 | 24 | 13-10"| 2-8"| 3-9" 6" 0|12
@2 5 [ xsat00 | 4 | 67-3" 7-0" 15'- 5" 5 5| XN204 | 7 | 14-2" | 2-8" | 3-11" 6" 0|12
Z [ 6] xsato1 | 4 | e7-3" 7-0" 15-5" 5 @
= W | 5 | XSN200 | 2 | 34-6" | 2-8"| 1-10" 6" | 3-4" 2
B [5 [ xsc100 | 2 [233-4" | 1-5"| 4-3' | 11-0" | 1-5" 13 o
2 5 | XSC101 | 2 [239-2" | 1-5"| 4-7" | 11-1"| 1-5" 13
Y R.
RENSCH I-94/PETTIBONE INTERCHANGE
PE-8211
08/29/25 REINFORCING BAR LIST
v 94-217.146-21
8/28/2025 3:25:26 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_021_REBAR1.dgn ATC JPG




Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

Y R.
RENSCH

PE-8211

08/29/25

BILL OF REINFORCING STEEL, GRADE 60 STATE PROJECT NO. SECTION SHEE
LETTER PREFIX OF BAR MARK DENOTES SHAPE ~ SEE BAR DETAILS
LoCA. NO. [N OMINAL DETAILING DIMENSIONS LoCA. NO. | oniNAL DETAILING DIMENSIONS ND [M-2-094(186)217 70| 22
TION | SEE| - MARKHEETENGTH T T [ ¢ | 4 | e f g | n |k |TON|SEE MR I ENeTH T [ ¢ [ @ | e | | g | n« 23 U.S.C. § 407 Documents
5 XA500 | 658 | 34'-8" 34'- 8" NDDOT Reserves All Objections
6 | XA501 | 24 | 22-0" 22-0"
6 | XA502 | 68 | 52-6" 52-6"
5 | XA503 | 8 | 34-9" 34-9"
5 | XA504 | 40 | 6-0" 6-0"
5 | XA505 | 32 | 5-3" 5-3"
5 | XA506 | 136 | 3-0" 3-0"
6 | XA507 | 24 | 6-0" 6-0"
6 | XA508 | 32 | 5-3" 5-3"
4 | XAs09 | 8 | 4-9' 4-9'
5 | XB500 | 72 | 8-0" 4-0" | 4-0"
5 | XB501 | 52 | 6-9" 3-9" | 3-0"
4 | xcs00 [ 112 3-8 6 | 2-8" 6"
5 | XC501 | 88 | 5-9" 6 | 1-7" | 3-8
Ly |5 x50 | 20 [ 6-0" | 5-8" [ 2-8" | 5-8" [ 1-0° 12] 0
4
2[5 xks00 [528]| 5-6"| 1-6" 10" 1-0" 10" 2.2 12
3)
@ | 5| XML500 | 528 | 6-7" 1] 2-7 9" 2- 8"| 2.375 22] 12
»
& | 5 | xMA500 | 676 | 5-5" 4-10"
o
@ | 5 | XAA500 | 30 [265-0" 60-0" | 3-0" | 25-0" 4 253-0"
6 | XAA501 | 36 |268-0" 60-0" | 3-9" | 28-0" 4 253-0"
4 | XAA502 | 18 [263-0" 60-0" | 2-6" | 23-0" 4 253-0"

I-94/PETTIBONE INTERCHANGE

REINFORCING BAR LIST

DRAWING
NO.

94-217.146-22

8/28/2025 3:25:27 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_022_REBAR2.dgn ATC JPG




Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

APPROACH SLAB (ONE SLAB)

Y R.
RENSCH

PE-8211

08/29/25

BILL OF REINFORCING STEEL, GRADE 60 STATE PROJECT NO. SECTION SHEE
LETTER PREFIX OF BAR MARK DENOTES SHAPE ~ SEE BAR DETAILS
NO DETAILING DIMENSIONS NO DETAILING DIMENSIONS ND IM-2-094(186)217 170 23
LOCA- + INOMINAL LOCA-  INOMINAL
SIZE MARK EACH SIZE MARK EACH
TION /SET |LENGTHI 4 b d e f g | h| Kk |TON /SET | LENGTHI 4 b c d e f g | h|k 23 U.S.C. § 407 Documents
7 | xa000 | 70 | 20-0" 200" NDDOT Reserves All Objections
5 XA901 36 | 20-0" 20'-0"
5 XA902 38 | 34'-8" 34'-8"
4 XA903 18 | 20-0" 20'- 0"
4 XA904 6 3'-0" 3-0"
4 XA905 8 34'- 8" 34'- 8"
6 XA906 8 34'- 8" 34'-8"
5 XK900 82 6'- 6" 2'-0" 10" 11" 10" 2.2 | 12
5 | XML900 | 68 6'-7" 1" 27" 9" 2.375 22|12
5 XML901 14 5'-11" 11" 2-3" 9" 2.375 22| 12
5 XSN900 2 |207-0" 1'- 8" 3'-5" 6" 3'-9" 17

I-94/PETTIBONE INTERCHANGE

REINFORCING BAR LIST

DRAWING
NO.

94-217.146-23

8/28/2025

3:25:28 PM jgathman

\\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_023_REBAR3.dgn ATC JPG




Docusign Envelope ID: 45F71BC1-5626-4A53-ACFD-E51811BEF3A3

Tb—ﬂfd—’

—va AL"—J‘
¢ = Lap Splice (typ)

e =# of "b" Length Pieces in a Set
Total Length per Set=e xb +d

° o
(]
e=# a
Eq Sp e=#EqSp
b |

tStd 180° Hook

* b = Vertical Leg for
XB500 and XB501

Std 180°
Hook

e =#EqSp

| °

e
©

STATE PROJECT NO. SECTION SHEE
g ND IM-2-094(186)217 170 24

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

NOTES:

1.

Y R.
RENSCH

PE-8211

Verify the quantity, size, and shape of the bar reinforcement
against the structure drawings and immediately notify the Engineer
of any discrepancies. Discrepancies in the bar list will not be
cause for adjustment of the contract unit price.

. All dimensions are out to out of bars.

. Nominal length of each bent bar or cut bar is the sum total of the

detailing dimensions for that bar, unless otherwise noted.

. Turn adjacent "AA" bars end for end so that the splice locations

are staggered.

. The "f" dimension indicates the inside radius unless otherwise

noted.

. An "X" preceding a bar designation indicates an epoxy coated bar.

. Reinforcing steel bid items do not include bar list quantity of approach

slab reinforcing steel. Include the approach slab bar list quantity in the
approach slab pay items.

I-94/PETTIBONE INTERCHANGE

REINFORCING BAR LIST

e 94-217.146-24

8/28/2025 3:25:30 PM jgathman \\nd.gov\DOT\dot-data2\data\lCADD\project\20094217.186\bridge\dgn\94-217.146\170BR_024_REBAR4.dgn
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LOG OF BORING SB - 1 STATE PROJECT NO. SECTION | SHEET
" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
N@D@l@ 300 AIRPORT ROAD PAGE 1 OF 1 ND IM-2-094(186)217 175 1
gg;)ta':'tnr::::?)f Transportation BlSMARCK, ND 58504
PROJECT NUMBER _1M-2-094(186)217 DATE STARTED _7/25/22 COMPLETED _7/25/22
PCN 23444 ELEVATION 1832 ft
LOCATION _Kidder County Northing _456283.06 ft Easting _5192031.29 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES _North Abutment
€ 3 o | € ST
P4 @ a0 > | > I i
Oz SRE=S Lol 20 40 60 80 TESTS &
= | MATERIAL DESCRIPTION T|lonlo w= | w © SPT N VALUE
< | o o 3l a2 > REMARKS
S | W b3 Sz |0 [ CLAY FRACTION
wlo = s | 9 (%)
a < w °
w o 2 4
N 20 40 6080 20 40 6080
1830 ~ 4  Medium Stiff to Stiff Moist\WWet Brn Clayey/Silty y G denen oo e deen
41 - Sand. Water Bearing at 24' & 26'. / 2-
3 103 / - Y= 1068 pof
1820; ] / - y =126.1 pcf
I % AS Con-1-22
3 207 s
1810 <7 e
] I 1803.0ft 29.0 ft/ 1
18001 3%J  Medium Dense Moist Brn Silty Sand. HEQpv
4 400 179101t A0 EE
17907 "™ Dense to Very Dense Moist/\Wet Brn 2
1 O Silty/Clayey Sand. Water bearing at 59'. A
1780] °°7 7
| 3 3 177soft 59.0 ftpAlf]
& 17704 %03 Dense Gr/BIk/Brn Wet Silty Sand X8
8|, 70
{17601
g 60: ]
£l1750] 87
Q 1 7
=l 4 90
f17407 " o
o i —
¥ 1 O
3| 1736 %% 172801 104.0ft}] 1
T 1 7 Soft to Stiff Moist/Wet Gry Silt. Water bearing
3 1720—_110: at 104' 114", & 124"
S ] ]
Sl 31201
81710} "1
R = R
8[1700] Y 160801t 13401t
§ 41 o Very Stiff Moist/Wet Gry Sandy Fat Clay. / 7 YaE 47 bt
s 16901 1401 Water bearing at 136', 146", 154', & 164'. / 7UU=2555PF;f
N Z g
= 1.4 T =121
E 1680 15 / 7UU=1856pF;f
e 4
| — -
5] 16761 160 /
a 7 ] -7~
S Z
| v 7
i >
3l 31801 /
p4 ¥ |
Z|1650] /
S = /
%[16401 %Y 163801t 194.0 ft Boring Log 1
e 1 7 Hard Moist Gry Elastic Silt. .
= 16301 20
Q 4 -+ 1626.0ft 206.0 ft = o5 L
2 Bottom of borehole at 206.0 ft

07/30/2024 07:33:28 AM cschwagler F:\LAB\PROJECTS\GINT\2-094(186)217.GPJ



SECTION | SHEET
STATE PROJECT NO.
| - NO. NO.
N@ﬁ@ " NORTH DAKOTA DEPARTMENT OF TRANSPORATION LOG OF BOR NPGAG§1BOF21
LNAYLY / D) 300 AIRPORT ROAD ND IM-2-094(186)217 175 2
gg;)ta':'tnr::::?)f Transportation BlSMARCK, ND 58504
PROJECT NUMBER [IM-2-094(186)217 DATE STARTED 7/25/22 COMPLETED _7/25/22
PCN 23444 ELEVATION 1831 ft
LOCATION _Kidder County Northing _456276.35 ft Easting _5191961.60 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES _South Abutment
= 8 w v 9 o NC
Z |z N PL LL
5 EE S '9 A 't% E 20 40 60 80 TESTS &
E | = MATERIAL DESCRIPTION T }, 8 w= | w © SPT N VALUE
< | o o 3l a2 > REMARKS
S | W b3 Sz |0 O CLAY FRACTION
He - < |3 (%)
» © @ | 0 40 s 8o 20 40 6080
183010 7 Loose Moist Brn Silty, Clayey Sand w/Gravel & Breire il d 24
7 . / .| A-1-bBC-S| 378 ) . e
18201 107 1817.0ft 14.0 fHH] PSS
1 4 Medium Dense Moist Brn Silty Sand w/Gravel HRE i e SNEED
1810] 207 s |a2-4| sm 387
E ] XK |A1-bEP-S 382
[ 18004 309 1799.0 ft 32.0 ft|TF {ar-bowesn 383
E -] Dense Moist Brn Well-Graded Sand w/Silt & o2 L bl Ac-b$W-SNET 384
17901 404 Gravel X A 1-odw- s 355
1 3 17s20tt 49,0 fi[ 1/ op-sP 386
17801 °03 " Medium Dense Moist/Wet Brn/Gry Silty Sand. B i Il SN
7 4 Water bearing from 54'-79' L ateb| sM 5388
_|1770] 607 i nea] s 550
& 1 3 [ jat-b] sm 380
§ 1760] 70 “]a1-b| sm 391
gl 4 7 T
P 4 L
3 1740{ 907 fikf Ao PP 303
sl 1 3 30
3|1730] 1001 ik ol sw (7304
8 4 1 17220t 109.0 ftf .
3[17201 107 Medium Stiff to Stiff Moist Gry Silt. Water A8 | ML 2395
o 1  bearing at139.
E_ 1710} 1207 AT-5 ML 396 100
81700 1301 A7-6| cL I 397 Y.= 86.7 pof
~ 1 3 y'= 1191 pcf
i 1 1 UU=1358psf
3| 1690] 140 pt | WL 508
<o) — -
8| 4.7 1es80ft 149.0 ft
516801 1503 Very Stiff Moist Gry Sandy Fat Clay /’*7‘6 oH < 309
ol ] E /
E 16701 1607 /AJ-G CH 200
2 16607 1701 / =
8| 3. 4 1es20ft 179.0 ft/
Z[16504 18037 Hard Moist/Wet Gry Elastic Silt. Water 401
E 1 1 bearingat179.
| 16407 1901 AT-5| MH [T 703
2 g -
g n .
~[1630] 2001 AT-5| MR B 7403
x J 7 Boring Log 2
é 1620—' 21OE AT7-5| CH 204
par] ] —
z 4 3 :
Q N ] 1610.0 ft 221.0 ft
al 2204 AT-5] MH 205
g[1610 Bottom of borehole at 221.0 ft 100
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South Frontage Road
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Sta 16+50.00

194/Pettibone Interchange
Cross Sections
SW Ramp
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Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGACODB3C4

NDDOT ABBREVIATIONS D-101-1
(2 This is a special text character used in the labeling C Gdrl cable guardrail Culv culvert FOS factor of safety
of existing features. It indicates a feature thathas g1 calculate C&G curb & gutter Fed Federal
an unknown characteristic, potentially based on: cIP cast iron bi al b inlet Ep feed point
lack of description, location accuracy or purpose. pipe curb inie eedpoin
CB catch basin CR curb ramp Fn fence
Abn abandoned CRS cationic rapid setting C cut FnP fence post
Abut abutment C Gd cattle guard FO fiber optic
Adj adjusted CToC center to center Dd Ld dead load FD field drive
Aggr aggregate CLor@  centerline Defl deflection F fill
Ahd ahead Ch chain Defm deformed FAA fine aggregate angularity
ARV air release valve Chnlk chain-link Dint delineate FH fire hydrant
Align alignment ChBIk channel block Dintr delineator Fl flange
Al alley ChCh channel change Depr depression Fird flared
Alt alternate Chk check Desc description FES flared end section
Alum aluminum Chsld chiseled Det detail F Bcen flashing beacon
ADA Americans with Disabilities Act Cir circle DWP detectable warning panel FA flight auger sample
& and Cl class Dtr detour FL flow line
Appr approach Cint clean-out Diaorg  diameter Ftg footing
Approx approximate Cir clear Dir direction FM force main
ACP asbestos cement pipe Cl&gr clearing & grubbing Dist distance Fnd found
Asph asphalt Comb. combination DM disturbed material Fdn foundation
AC asphalt cement Coml commercial DB ditch block Frac fractional
Assmd assumed Compr compression DG ditch grade Frwy freeway
@ at CADD computer aided drafting & design Dbl double Frt front
Atten attenuation Conc concrete Dn down FF front face
ATR automatic traffic recorder CECB concrete erosion control blanket Dwg drawing F Disp fuel dispenser
Ave Avenue Cond conductor Dr drive FFP fuel filler pipes
Avg average Const construction Drwy driveway FLS fuel leak sensor
ADT average daily traffic Cont continuous DI drop inlet Furn furnish/ed
CSB continuous split barrel sample D dry density
Contr contraction
Contr contractor
Bk back CP control point Ea each
BF back face Coord coordinate Esmt easement
Balc balcony Cor corner E East
B Wire barbed wire Corr corrected EB Eastbound
Barr barricade CAES corrugated aluminum end section Elast elastomeric
Btry battery CAP corrugated aluminum pipe EL electric locker
Bl beehive inlet CMES corrugated metal end section E Mtr electric meter
Beg begin CMP corrugated metal pipe EVSE electric vehicle supply equipment
BG below grade CPVCP corrugated poly-vinyl chloride pipe Elec electric/al
BM bench mark CSES corrugated steel end section EDM electronic distance meter
Bkwy bikeway CSFES corrugated steel flared end section Elevor El elevation
Bit bituminous CSP corrugated steel pipe Ellipt elliptical
Blk block CSTES corrugated steel traversable end section Emb embankment
BH bore hole Co County Emuls emulsion/emulsified
Bot bottom Crse course ES end section
Blvd Boulevard Ct Court Engr engineer DEPARTHE N O TRANCRORTATION
Bndry boundary Xarm cross arm ESS environmental sensor station 00114
Brkwy breakaway Xbuck cross buck Eq equal REVISIONS
Br bridge Xsec cross sections Evgr evergreen DATE CHANGE
Bldg building Xing crossing Exc excavation 04:23-18 | General Revisions
Bus. business Xrd crossroad Exst existing 121220, (Goneral Rovisons PRO;E_%%E%NAL
BV butterfly valve Crn crown Exp expansion 04-14-25 | General Revisions 04/14/25
Byp bypass Expy Expressway
E external of curve
Extru extruded




Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGACODB3C4

Galv
Gar
GslL
G Reg
GMV
G Mtr
GSV
GVP
GV
Ga
Gov
Grd
Grnd
GWM
Gdrl
Gtr

H Plg
Hdwl
Ht
Hel
HDPE
HM
HP
HPS
HTCG
Hwy
Hor
HBP
HMA
Hyd
Ph

Id

Incl
IMH
ID

Inst
Intchg
Intmdt
Intscn
Inv

IP

Jt
Jct

galvanized
garage

gas line

gas line regulator
gas main valve
gas meter

gas service valve
gas vent pipe
gate valve

gauge
government
graded/grade
ground

ground water monitor
guardrail

gutter

H piling

headwall

height

helical

high density polyethylene
high mast

high pressure

high pressure sodium
high tension cable guardrail
highway

horizontal

hot bituminous pavement
hot mix asphalt

hydrant

hydrogen ion content

identification
inclinometer tube
inlet manhole
inside diameter
instrument
interchange
intermediate
intersection
invert

iron pipe

joint
junction

Ln

Lat
Lt
Lens
Lvl
Lving
Lht
LP
Ltg
Liq
LL
Loc
Long.
Lp
LD
Lum

Mb
ML
MH
Mkd
Mkr
Mkg
MA
Matl
Max

Meas
Mdn
MD
MC
MGS
MM
MP
Min
Misc
Mon
Mnd
Mtbl
Mtd
Mtg

Neop
Ntwk

NE
NW
NB
No. or #

lane

large
latitude
left
lenses
level
leveling
light

light pole
lighting
liquid
liquid limit
location
longitude
loop

loop detector
luminaire

mailbox
main line
manhole
marked
marker
marking
mast arm
material
maximum

measure
median

median drain

medium curing

Midwest Guardrail System
mile marker

mile post

minimum

miscellaneous

monument

mound

mountable

mounted

mounting

muck

neoprene
network
North
Northeast
Northwest
Northbound
number

NDDOT ABBREVIATIONS
Obsc obscure(d)
Ocpd occupied
Ocpy occupy
Ols offset
oC on center
C one dimensional consolidation
oC organic content
Orig original
OToO out to out
oD outside diameter
OH overhead
PMT pad mounted transformer
Pg pages
Pntd painted
Pr pair
Pnl panel
Pk park
PSD passing sight distance
Pvmt pavement
Ped pedestal
Ped pedestrian
PPP pedestrian pushbutton post
Pen. penetration
Perf perforated
Per. perimeter
Perm permanent
PL pipeline
Pl place
P&P plan & profile
PL plastic limit
Plor i plate
Pt point
PE polyethylene
PVC polyvinyl chloride
PCC Portland Cement concrete
PP power pole
Preempt  preemption
Prefab prefabricated
Prfmd or Pref preformed
Prep preperation
Press. pressure
PRV pressure relief valve
Prestr prestressed
Pvt private
PD private drive
Prod. production/produce
Prog programmed
Prop. property
Ppsd proposed
PB pull box

Qty
Qtr

Rador R
RR
Rlwy
Rsd
RC
Rec
Rey
RAP
RPCC
Ref

R Mkr
RM
RP
Refl
RCB
RCES
RCFES
RCP
RCPS
RCTES
Reinf
Res
Res
Ret
Rev
Rt
R/W
Riv
Rd
Rdbd
Rdwy
RWIS
Rk

Rt

D-101-2

quantity
quarter

radius

railroad

railway

raised

rapid curing

record

recycle

recycled asphalt pavement
recycled portland cement concrete
reference

reference marker

reference monument

reference point

reflectorized

reinforced concrete box

reinforced concrete end section
reinforced concrete flared end section
reinforced concrete pipe
reinforced concrete pipe sewer
reinforced concrete traversable end section
reinforcement

reservation

residence

retaining

reverse

right

right of way

river

road

road bed

roadway

roadway weather information system
rock

route
NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

07-01-14

REVISIONS
DATE CHANGE
gg-gg-}g genera: Eevjsions
-23- eneral Revisions
7520 |Coners Roustne PROFESSIONAL
-16-: eneral Revisions b
04-14-25 |General Revisions 04P/E1 Z?S%




Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGACODB3C4

Salv salvage(d)

San sanitary sewer line
Sec section

SL section line

Sep separation

Seq sequence

Serv service

Sht sheet

Shtng sheeting

Shidr shoulder

Sw or Sdwk sidewalk

SD sight distance

SN sign number

Sig signal

Sgql single

SRCP slotted reinforced concrete pipe
SC slow curing

SS slow setting

Sm small

S South

SE Southeast

SW Southwest

SB Southbound

Sp spaces

Spcl special

SA special assembly

SP special provisions

G specific gravity

Spk spike

SB split barrel sample

SH sprinkler head

SV sprinkler valve

Sq square

Stk stake

Std standard

N standard penetration test
Std Specs standard specifications
StmL steam line

SEC steel encased concrete
SMA stone matrix asphalt
SSD stopping sight distance
SD storm drain

St street

SPP structural plate pipe
SPPA structural plate pipe arch
Str structure

Subd subdivision

Sub subgrade

Sub Prep  subgrade preperation
Ss subsoil

SS supplement specification
Supp supplemental

Surf surfacing

Surv survey

Sym symmetrical

Tel
Tel B
TelP
Tv
Temp
Temp
TBM

Ts
Traf
TSCB
Tr
Transf
Trans
TT
TES
Trans
Trtd
Trmt
Qc
TERO
Tpl
Typ

Qu
Ugrnd
util

VG
Vap
Vert
VCP
Vol
VSFS

Wkwy

WGV
WL
WM
WMV
W Mtr
WSV
ww
Wrng
WIM

WB
Wrng

Wi/o

D-101-3

NDDOT ABBREVIATIONS

telephone

Telephone Booth
telephone pole
television

temperature

temporary

temporary bench mark
thinwall tube sample
topsail

traffic

traffic signal control box
trail

transformer

transition

transmission tower
traversable end section
transverse

treated

treatment

triaxial compression
tribal employment rights ordinance
triple

typical

unconfined compressive strength
underground
utility

valley gutter

vapor

vertical

vitrified clay pipe

volume

vehicle speed feedback sign

walkway

water content
water gate valve
water line

water main

water main valve
water meter

water service valve

water well
. NORTH DAKOTA
We?rl n.g . DEPARTMENT OF TRANSPORTATION
weigh in motion TR
west REVISIONS
westbound DATE CHANGE
Wiring gg-gg-}g genera: Eevjsions
with 12.18.20 |General Revisions PROFESSIONAL
ithout 041235 |Genaral Revigions 02&2%835
withou 14




Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGACODB3C4

MEASUREMENTS

ac acres

A ampere

Bd Ft board feet

Cd candela

cm centimeter

C coulomb

CF cubic feet

m3 cubic meter

m3/s cubic meters per second
cYy cubic yard

CY/mi cubic yards per mile
D or Deg degree

F Fahrenheit

F farad

ft feet/foot

Gal gallon

G giga

Ha hectare

H henry

Hz hertz

hr hour(s)

in. inch

J joule

K kelvin

kN kilo newton

kPa kilo pascal

kg kilogram

kg/m3 kilogram per cubic meter
km kilometer

K Kip(s)

LF linear foot

L litre

Lm lumen

L sum lump sum

Lx lux

M Hr man hour

M mega

m meter

m/s meters per second
mi mile

mL milliliter

mm millimeter

mm/hr millimeters per hour
n nano

N newton

Pa pascal

Ib pounds

sec seconds

S siemens

SF square feet

km?2 square kilometer
m2 square meter

Sy square yard

Stayd station yards

Sl Systems International

T/mi

Wb

tesla

tons per mile
volt

watt

weber

NDDOT ABBREVIATIONS
SURVEY DESCRIPTIONS
Az azimuth
Bs backsight
Brg bearing
BP Cap blue plastic cap
BS both sides
BC brass cap
cC closing corner
CS curve to spiral
Eq equation
E external of curve
FS far side
FB field book
Fs foresight
Geod geodetic
GIS Geographical Information System
GPS Global Positioning System
HI height of instrument
IM iron monument
| Pn iron pin
LS Land Surveyor (licensed)
LSIT Land Surveyor In Training
L length of curve
LC long chord
LB level book
MC meander corner
Mer meridian
M mid ordinate of curve
NGS National Geodetic Survey
NS near side
Obsn observation
Off Loc office location
OP Cap orange plastic cap
PK Parker-Kalon nail
P Cap plastic cap
PP Cap pink plastic cap
PCC point of compound curve
PC point of curve
Pl point of intersection
PRC point of reverse curvature
PT point of tangent
POC point on curve
POT point on tangent
RTP random traverse point
Rge range
RP Cap red plastic cap
SC spiral to curve
SC standard corner
ST spiral to tangent
Sta station
SE superelevation
Tan tangent
T tangent (semi)
TS tangent to spiral
Twp township
TB transit book
TP traverse point
TP turning point
USC&G US Coast & Geodetic Survey
USGS US Geologic Survey
VC vertical curve
WC witness corner
WGS World Geodetic System
YP Cap yellow plastic cap
Z zenith

SOOIl TYPES

Cl clay

ClF clay fill

Cl Hvy clay heavy
ClLm clay loam
CoS coal slack
CGr coarse gravel
(&) coarse sand
FS fine sand
Gr gravel

Lig Co lignite coal
Lig SI lignite slack
Lm loam

Rk rock

Sd sand

Sdy Cl sandy clay

Sdy ClLm sandy clay loam
Sdy Fl sandy fill

Sdy Lm sandy loam

D-101-4

Sc scoria
Sh shale
Si Cl silt clay
SiClLm  silty clay loam
Silm silty loam
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS
DATE CHANGE

12-18-20 |Sheet Added
- Continued from D-101-3
4-14-25 |General Revisions

PROFESSIONAL

PE-4683
04/14/25




Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGACODB3C4

702COM
ACCENT
AGASSIZ WU
AGC

ALL PL

ALL SEAS WU
AMOCO PI
AMRDA HESS
AT&T

B PAW

BAKER ELEC
BASIN ELEC
BEK TEL
BELLE PL

BLM

BNSF

BOEING

BRNS RWD
BURK-DIV ELEC
BURL WRD
CABLE ONE
CABLE SERV
CAP ELEC
CASS COELEC
CASS RWU
CAV ELEC
CBLCOM
CENEX PL
CENT PL WATER DIST
CENT PWR ELEC
CENTURYLINK
COE

CONS COMM
CONS TELCOM
CONT RES
CPR

DOE

DAK CARR
DAK CENT TEL
DAK RWD

DGC

DICKEY RNET
DICKEY WRD
DICKEY TEL
DNRR

DOME PL
DVELEC
DVMW

E CENT REG WD
ENBRDG
ENVENTIS
EQUINOR
FALK MNG
FHWA

G FKS-TRL WD
GETTY TRD & TRAN
GLDNW ELEC

702 Communications

Accent Communications

Agassiz Water Users District
Associated General Contractors of America
Alliance Pipeline

All Seasons Water Users District
Amoco Pipeline Company

Amerada Hess Corporation

AT&T Corporation

Bear Paw Energy Incorporated

Baker Electric

Basin Electric Cooperative Incorporated
Bek Communications Cooperative
Belle Fourche Pipeline Company
Bureau of Land Management
Burlington Northern Santa Fe Railway
Boeing

Barnes Rural Water District
Burke-Divide Electric Cooperative
Burleigh County Water Resource District
Cable One

Cable Services

Capital Electric Cooperative Incorporated
Cass County Electric Cooperative
Cass Rural Water Users District
Cavalier Rural Electric Cooperative
Cablecom Of Fargo

Cenex Pipeline

Central Pipe Line Water District
Central Power Electric Cooperative
CenturyLink

Corps of Engineers

Consolidated Communications
Consolidated Telcom

Continental Resource Inc

Canadian Pacific Railway
Department Of Energy

Dakota Carrier Network

Dakota Central Telephone

Dakota Rural Water District

Dakota Gasification Company

Dickey Rural Networks

Dickey County Water Resource District
Dickey Telephone

Dakota Northern Railroad

Dome Pipeline Company

Dakota Valley Electric Cooperative
Dakota, Missouri Valley & Western
East Central Water District

Enbridge Pipelines Incorporated
Enventis Telephone

Equinor Pipeline

Falkirk Mining Company

Federal Highway Administration
Grand Forks-traill Water District
Getty Trading & Transportation
Golden West Electric Cooperative

GTR RAMSEY WD
GT PLNS NAT GAS
HALS TEL

IDEA1

INT-COMM TEL
KANEB PL
KEMELEC

KOCH GATH SYS
LKHD PL

LWR YELL RELEC
LUMEN

MCKNZ CON
MCKNZ ELEC
MCKNZ WRD
MCLEOD

MCLN ELEC
MCLN-SHRDN R WAT
MDU

MIDCO

MIDSTATE TEL
MINOT CABLE
MINOT TEL

MISS VALL COMM
MISSWW S
MNKOTA PWR
MOR-GRAN-SOU ELEC
MOUNT-WILLIELEC
MLGC

MUNICIPAL
MUNICIPAL

N CENT ELEC

N PRAIR REG WD
ND PKS & REC

ND TEL

NDDOT

NE REG WD
NDSU SOIL SCIDEPT
NEMONT TEL
NODAK R ELEC
NOON FRMS TEL
NPR

NSP

NTHN BRDR PL
NTHN PLNS ELEC
NTHWSTRN REF
NW COMM
NWRWD

ONEOK

OSHA

OTTR TL PWR
PAAP

PLEM

POLAR COM

PVT ELEC
QWEST

R&T REG WD

NDDOT UTILITY COMPANY AND ORGANIZATION ABBREVIATIONS

Greater Ramsey Water District

Great Plains Natural Gas Company
Halstad Telephone Company

Idea1

Inter-Community Telephone Company
Kaneb Pipeline Company

Kem Electric Cooperative Incorporated
Koch Gathering Systems Incorporated
Lakehead Pipeline Company

Lower Yellowstone Rural Electric
Lumen Technologies Incorporated
McKenzie Consolidated Telcom
McKenzie Electric Cooperative
McKenzie County Water Resource District
McLeod USA

McLean Electric Cooperative
McLean-Sheridan Rural Water District
Montana-dakota Utilities

MidContinent Communications
Midstate Telephone Company

Minot Cable Television

Minot Telephone Company

Missouri Valley Communications Incorporated
Missouri West Water System

Minnkota Power

Mor-gran-sou Electric Cooperative
Mountrail-williams Electric Cooperative
Moore & Liberty - Griggs County

City Water And Sewer

City Of "o '

North Central Electric Cooperative
North Prairie Regional Water District
North Dakota Parks And Recreation
North Dakota Telephone Company
North Dakota Department of Transportation
Northeast Regional Water District
NDSU Soil Science Department
Nemont Telephone

Nodak Rural Electric Cooperative
Noonan Farmers Telephone Company
Northern Plains Railroad

Northern States Power

Northern Border Pipeline

Northern Plains Electric Cooperative Incorporated
Northwestern Refinery Company
Northwest Communication Cooperation
Northwest Rural Water District

Oneok gas

Occupational Safety and Health Administration
Otter Tail Power Company

Plains All American Pipeline
Prairielands Energy Marketing

Polar Communications

Private Electric

Qwest Communications

R & T Water District

RED RIV COMM
RESVTN TEL
ROBRTS TEL
R-RIDER ELEC
RRVW

S CENT REG WD
SEWU

SCOTT CABLE
SHERDNELEC
SHEYN VLY ELEC
SKYTECH

SLOPE ELEC
SOURIS RIV TELCOM
ST WAT COMM
STATE LN WATER
STER ENG

STUT RWD

SW PL PRJ
SWWA

SUNOCO

TMC

TCI

TESORO HGH PLNS PL
TRI-CNTY WU
TRL CO WRD
UNTD TEL

UPPR SOUR WD
US SPRINT

USAF MSL CABLE
USFWS

USw COMM
VRNDRY ELEC

W RIV TEL

WAPA

WAWSA

WEB

WILLI WRD
WILSTN BAS PL
WLSH RWD
WOLVRTN TEL
XLENER

YSVR

D-101-10

Red River Communications
Reservation Telephone

Roberts Company Telephone
Roughrider Electric Cooperative

Red River Valley & Western Railroad
South Central Regional Water District
Southeast Water Users Incorporated
Scott Cable Television Dickinson
Sheridan Electric Cooperative
Sheyenne Valley Electric Cooperative
Skyland Technologies Incorporated
Slope Electric Cooperative Incorporated
Souris River Telecommunications
State Water Commission

State Line Water Cooperative

Sterling Energy

Stutsman Rural Water District
Southwest Pipeline Project
Southwest Water Authority

Sunoco LP

Turtle Mountain Communications

TCl of North Dakota

Tesoro High Plains Pipeline
Tri-County Water Users Incorporated
Traill County Water Resource District
United Telephone

Upper Souris Water District

U.S. Sprint

U.S.A.F. Missile Cable

US Fish and Wildlife Service

U.S. West Communications
Verendrye Electric Cooperative

West River Telephone Incorporated
Western Area Power Administration
Western Area Water Supply Authority
W. E. B. Water Development Association
Williams County Water Resource District
Williston Basin Interstate Pipeline Company
Walsh Water Rural Water District
Wolverton Telephone

Xcel Energy

Yellowstone Valley Railroad

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS

DATE CHANGE

04-23-18 |General Revisions
09-20-18 |General Revisions
12-18-20 | General Revisions
08-16-22 |General Revisions
04-14-25 |General Revisions

PROFESSIONAL

PE-4683
04/14/25




Existing Topography

Void — Void — Void — vV Existing Ground Void

Existing Cemetary Boundary

77777777777777777 Existing Box Culvert Bridge

***************** Existing Concrete Surface

77777777777777777 Existing Drainage Structure

Existing Gravel Surface

Existing Riprap

Existing Dirt Surface

— Existing Asphalt Surface

— Existing Tie Point Line
—— — —— — — Existing Railroad Centerline

Existing Guardrail Cable

Existing Guardrail Metal

+—  Existing Edge of Water

77777 X— — — — == — — Existing Fence

Existing Railroad

Existing Field Line

—~_® —~_» - ExstFlow

Existing Curb

Existing Valley Gutter

Existing Driveway Gutter

Existing Curb and Gutter

Existing Mountable Curb and Gutter

—_— e —— —— ——

868 §__ L 8 __6__

—— - — & — —a— — " — —

Proposed Topography

—— REMOVE —— REMOVE —

LINE STYLES

Existing 3-Cable w Posts

Existing Utilities

Site Boundary

Existing Berm, Dike, Pit, or Earth Dam

Existing Ditch Block

Existing Tree Boundary

Existing Brush or Shrub Boundary

Existing Retaining Wall

Existing Planter or Wall

Existing W-Beam Guardrail with Posts

E Existing Electrical

FO Existing Fiber Optic Line

FO Existing TV Fiber Optic

G Existing Gas Pipe

OH Existing Overhead Utility Line

P Existing Power

PL Existing Fuel Pipeline

PL Existing Undefined Above Ground Pipe Line

Existing Railroad Switch SAN Existing Sanitary Sewer
Gravel Pit - Borrow Area SAN FM Existing Sanitary Force Main
Existing Wet Area-Vegetation Break SD Existing Storm Drain
Existing High Tension Cable Guardrail SD FM Existing Storm Drain Force Main
Existing High Tension Cable Guardrail with Posts Existing Culvert

T Existing Telephone Line

v Existing TV Line
3-Cable w Posts W Existing Water or Steam Line
Flow Existing Under Drain
Fence Existing Slotted Drain
Remove Line — Existing Conduit
wat - —— - Existing Conductor

Retaining Wall (Plan View)

Existing Down Guy Wire Down Guy

W-Beam w Posts

High Tension Cable Guardrail with Posts

Existing Underground Vault or Lift Station

D-101-20

Proposed Utilities

24 Inch Pipe

Reinforced Concrete Pipe

Under Drain

— — — — — —  Edge Drain

Traffic Utilities

— ——————- Conductor

—————— - FiberOptic

Existing Loop Detector

. * Existing Double Micro Loop Detector
. e Micro Loop Detector Double

. Existing Micro Loop Detector

. Micro Loop Detector

* Signal Head with Mast Arm

* — Existing Signal Head with Mast Arm

Sign Structures

. ® Existing Overhead Sign Structure
[ ] Existing Overhead Sign Structure Cantilever
[} Overhead Sign Structure Cantilever

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS

DATE CHANGE

09-23-16 | Added and Revised ltems,
Organized by Functional Groups
12-18-20 | General Revisions

1218 2020




Right Of Way

Easement

Existing Easement

Right of Way

Existing Right of Way

Existing Right of Way Railroad

Existing Right of Way Not State Owned

Existing Government Lot Line

Existing Adjacent Block Lines

Existing Adjacent Lot Lines

Existing Adjacent Property Line

Existing Adjacent Subdivision Lines

Sight Distance Triangle Line

Dimension Leader

Boundary Control

Existing City Corporate Limits or
Reservation Boundary

Existing State or International Line

Existing Township

Existing County

Existing Section Line

Existing Quarter Section Line

Existing Sixteenth Section Line

Existing Centerline

Tangent Line

LINE STYLES

Cross Sections and Typicals

Void — Void — Void — Vv

Geotechnical

D D ——  Geotextile Fabric Type D

Geo Geo - Geogrid

R R ——  Geotextile Fabric Type R

R R ——  Geotextile Fabric Type R1

RR———RR——  Geotextile Fabric Type RR

S S ——  Geotextile Fabric Type S
-------------------- Subgrade Reinforcement
— . — .= — —.— .— .= Failure Line -

Countours o
Depression Contours — -
- Supplemental Contour _
Profile - — - —

Existing Ground —

Striping

—— Centerline Pavement Marking

Existing Topsoil (Cross Section View)

Barrier with Centerline Pavement Marking

Existing Ground Void (Not Surveyed)

Existing Concrete - -

Existing Aggregate (Cross Section View) - -

Existing Curb and Gutter (Cross Section View) -

Existing Asphalt (Cross Section View)

Existing Reinforcement Rebar

Barrier Pavement Marking

- - - — — Stripe 4 IN Dotted Extension White

- = = = = Stripe 8 IN Dotted Extension White

- - - = Stripe 8 IN Lane Drop

Pavement Joints

Doweled Joint

—“+—+—+—+—+—+—+—+—++++— Tie Bar 30 Inch 4 Foot Center to Center

Subgrade, Subcut or Ditch Grade —_— e — - — -

Topsoil Profile

Tie Bar 18 Inch 3 Foot Center to Center

—+—H—++—+—+—+—+—+++++++ Tie Bar at Random Spacing

Bridge Details

———————————— Small Hidden Object

— — —— —— —— — Large Hidden Object

- - —— - - —— - Phantom Object

Existing Conditions Object

— - — - — - — Centerline Main

——————— Centerline Secondary

Excavation Limits

Proposed Ground

ANAANNANANNANAANAAAA Sheet Piling

D-101-21

Erosion Control

Limits of Const Transition Line

....................... Bale Check
....................... Rock Check
S ——— S ——  Floating Silt Curtain
SF ——— sF ——  Silt Fence

Excavation Limits

Fiber Rolls

Environmental

N W .

Wetland Mitigation

Existing Wetland Easement USFWS

Existing Wetland Jurisdictional

bl kol kbl bl bl bl e kb kil kel

Existing Wetland

c 2 Tree Row

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS

DATE CHANGE

09-23-16 | Added and Revised ltems,
Organized by Functional Groups
12-18-20 | General Revisions

12 18 2020




SYMBOLS D-101-30

—{mE—  North Arrow (Half Scale) o Existing Bush or Shrub § Continuous Split Barrel Sample
[ Alignment Data Point % Existing Large Evergreen Tree Flight Auger Sample
[e] Alignment Monument X Existing Small Evergreen Tree Split Barrel Sample
X Spot Elevation é;é Existing Large Tree Thinwall Tube Sample
x Existing Miscellaneous Spot ({3 Existing Small Tree @ Standard Penetration Test
f Existing Access Control Arrow Existing Tree Trunk g Inclinometer Tube
® Existing Benchmark O Excavation Unit
® Reset USGS Marker Cairn or Stone Circle . Existing Ground Water Well Bore Hole
@) Iron Monument Found X Existing Artifact
® Iron Pin R/W Monument E Existing Satellite Dish
[ J Property Corner 77 Existing Weather Station
[ ] Iron Pin Reference Monument K Existing Windmill or Tower
) © Right of Way Marker (Exst, Ppsd, Reset) % Reinforced Pavement
x Existing Federal Reference Corner
@ G} Existing Section Corner (Full, Quarter, Sixteenth, Meander)
1) Existing Witness Corner
PN Yoy Existing Control Point (CP, GPS-RTK, TRI)
YoS Existing Traverse Pl Aerial Panel
A Existing Reference Marker Point NGS
A Existing EFB Misc

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS

DATE CHANGE

12-18-20 | General Revisions

PROFESSIONALY

PE-4683

1218 2020




> {1 =

N

SYMBOLS

Flexible Delineator

Flexible Delineator Type A (Exst, Ppsd)

Flexible Delineator Type B (Exst, Ppsd)

Flexible Delineator Type C (Exst, Ppsd)

Flexible Delineator Type D (Exst, Ppsd)

Flexible Delineator Type E (Exst, Ppsd)

Delineator Type A (Exst, Ppsd, Diamond Grade-Reset)
Delineator Type B (Exst, Ppsd, Diamond Grade-Reset)
Delineator Type C (Exst, Ppsd, Diamond Grade)
Delineator Type D (Exst, Ppsd, Diamond Grade)
Delineator Type E (Exst, Ppsd, Diamond Grade)

Barricade (Type I, Type II, Type I}

Arrow Panel (Caution Mode, Double Direction, Left Directional,
Right Directional, Sequencing, Truck Mounted)

Attenuation Device

Truck Mounted Attenuator
Delineator Drums

Flagger

Tubular Marker

Traffic Cone

Back to Back Vertical Panel Sign

D-101-31

Highway Sign (Exst, Ppsd)

Mile Post Type A (Exst-Ppsd-Reset)

Mile Post Type B (Exst, Ppsd)

Mile Post Type C (Exst, Ppsd)

Object Marker Type | (Exst, Ppsd)

Object Marker Type Il (Exst, Ppsd)

Object Marker Type Il (Exst, Ppsd)

Existing Reference Marker

G———— Road Closure Gate 18 Ft (Exst, Ppsd)

G—————  Road Closure Gate 28 Ft (Exst, Ppsd)

o Road Closure Gate 40 Ft (Exst, Ppsd)

Existing Railroad Battery Box

Existing RR Profile Spot

Existing Railroad Crossbuck

Existing Railroad Frog

Existing Mailbox (Private, Federal)

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

07-01-14

REVISIONS
DATE CHANGE
12-18-20 | General Revisions

12 18 2020




i elienr vt

Existing Luminaire

Luminaire LED

Existing Light Standard Luminaire

Relocate Light Standard

Light Standard Light LED Luminaire

Light Standard 35 Watt High Pressure Sodium Vapor Luminaire

Light Standard 50 Watt High Pressure Sodium Vapor Luminaire

Light Standard 70 Watt High Pressure Sodium Vapor Luminaire

Light Standard 100 Watt High Pressure Sodium Vapor Luminaire

Light Standard 150 Watt High Pressure Sodium Vapor Luminaire

Light Standard 200 Watt High Pressure Sodium Vapor Luminaire

Light Standard 250 Watt High Pressure Sodium Vapor Luminaire

Light Standard 310 Watt High Pressure Sodium Vapor Luminaire

Light Standard 400 Watt High Pressure Sodium Vapor Luminaire

Light Standard 700 Watt High Pressure Sodium Vapor Luminaire

Light Standard 1000 Watt High Pressure Sodium Vapor Luminaire

Emergency Vehicle Detector

Video Detection Camera

mQHDi-ﬁ@UO%%@@@@@@

SYMBOLS

High Mast Light Standard 3 Luminaire (Exst, Ppsd)
High Mast Light Standard 4 Luminaire (Exst, Ppsd)
High Mast Light Standard 5 Luminaire (Exst, Ppsd)
High Mast Light Standard 6 Luminaire (Exst, Ppsd)
High Mast Light Standard 7 Luminaire (Exst, Ppsd)
High Mast Light Standard 8 Luminaire (Exst, Ppsd)
High Mast Light Standard 9 Luminaire (Exst, Ppsd)
High Mast Light Standard 10 Luminaire (Exst, Ppsd)
Overhead Sign Structure Load Center (Exst, Ppsd)
Traffic Signal Controller (Exst, Ppsd)

Pad Mounted Traffic Signal Controller (Exst, Ppsd)
Flashing Beacon (Exst, Ppsd)

Concrete Foundation (Exst, Ppsd)

Pipe Mounted Flasher (Exst, Ppsd)

Pad Mounted Feed Point (Exst, Ppsd)

Pipe Mounted Feed Point with Pad (Exst, Ppsd)
Pole Mounted Feed Point (Exst, Ppsd)

Junction Box (Exst, Ppsd)

Existing Pedestrian Head with Number

Existing Signal Head

Pole Mounted Head

Existing Lighting Standard Pole

i

D-101-32

Existing Traffic Signal Standard

Pull Box (Exst-Ppsd-Undefined)

Intelligent Transportation Pull Box (Exst, Ppsd)

Transformer (Exst, Ppsd)

Power Pole (Exst-Ppsd-with Transformer)

Wood Pole (Exst, Ppsd)

Pedestrian Push Button Post (Exst, Ppsd)

Existing Pole

Existing Telephone Pole

Existing Post

Connection Conductor (Ground, Neutral, Phase 1, Phase 2)

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

07-01-14

REVISIONS

DATE CHANGE

PROFESSIONALY

12-18-20 | General Revisions

PE-4683

1218 2020




(@)

(@)

© DO

1

Existing Manhole (Electrical, Gas, Telephone)

Water Manhole (Exst, Exst with Valve)

Sanitary Sewer Manhole (Exst, Ppsd, Exst with Valve)

Sanitary Force Main Manhole (Exst, Ppsd, Exst with Valve)

Storm Drain Manhole (Exst, Ppsd, Exst with Inlet, Ppsd with Inlet)

Force Main Storm Drain Manhole (Exst, Exst with Valve)

Manhole (Ppsd, Ppsd 48 Inch, Exst Undefined)

Existing Water Appurtenance

Sprinkler Head (Exst, Ppsd)

Fire Hydrant (Exst, Ppsd)

Cleanout (Exst Sanitary, Underdrain)

Existing Catch Basin Inlet (Round, Square)

Existing Curb Inlet (Round, Square)

Existing Slotted Reinforced Concrete Pipe

Catch Basin (Riser 30 Inch, Beehive, Type A)

Inlet Mountable Curb (Type A, Type B)

Inlet Saddle Base (Type 1, Type 2)

Inlet Special (Catch Basin, Type 1, Type A)

Inlet (Tee, Type 1, Type 2, Type 2 Double)

Median Drain

Headwall (Exst, Ppsd, Ppsd Single with Vegitation Barrier,
Ppsd Double with Vegitation Barrier)

SYMBOLS

Cap or Stub
Exst Gas, Exst Sanitary, Exst Storm Drain, Ppsd Storm Drain, Exst Water

Existing Pedestal
Electrical, Telephone, Fiber Optic Telephone, TV, Fiber Optic TV, Undefined

n n n n n i

Existing Pipe Vent
Gas, Fuel, Sanitary, Storm Drain, Water, Undefined

1 1 1 1 1 1

Valve
Exst Gas, Exst Water, Ppsd Water, Exst Undefined

<] e e &%

Pump
Sanitary, Storm Drain, Exst Water

Corrugated Metal End Section (18, 24, 30, 36, 42, 48, 54, 60 Inch)

q d d d d g

Reinforced Concrete End Section (18, 24, 30, 36, 42, 48, 54, 60 Inch)

g o

= ] i

- Existing Utility Marker

[ Existing Meter

o Existing Fuel Dispensers
[l Existing Fuel Filler Pipes
® Existing Fuel Leak Sensors

D-101-33

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

07-01-14

REVISIONS
DATE CHANGE
12-18-20 | General Revisions

Sheet added
- Continued from D-101-32

12 18 2020




Longitudinal Transverse
Description
Cable Line ° ®
2 a
(6] (6]
Conduit Line o b
hay N
2 2
8 8
Electric Line ¢ ¢
o o
Fiber Optic Line o i
b b
Gas Main Line hd i
= oN
5 5
Gas Service Line b b
0 &
1] o
Gas Transmission Line @ b
i &
) )
Fuel Pipeline o o
5 D]
o o
Sanitary Sewer b b
Force Main L [
[ [
%) %)
Sanitary Sewer b i
0 &
%) %)
Steam Line o i
E o
% %
Storm Drain b i
(Assumed Depth) o a
n (75
Telephone Line b °
p &
TV Line hd ®
hg N
= g
Water Main Line ° b
s s
= =
Water Service Line ° i
o >
= =

Cross Section Legend

Longitudinal Transverse

D o ¢ *
OHT1 OHT2

Overhead Power

Transmission Line
OH1 OH2

Overhead Line

* Usually the transverse utilities are shown on a cross section with 2 or more symbols.
The utility runs from one symbol to the other, but the connection may not be shown.

- ———,———— o
N N
w w

Connection to infer that
probably will not be displayed

When storm drain invert elevations are NOT used to draw pipe, they wiil
appear as shown to the left. When invert elevations are used to draw
pipe, they will be a cross section similar to the graphics shown below.

O O

Light Standard - Multiple Variations Pole - Multiple Variations

Concrete Utility
Steel Brace
Wood Feed Point
with Traffic Signal Guy

- Power

Power Structure
Power with Light

D-101-40

ol

Power with Transformer

Manhole - Multiple Variations
Electric ,_l
Fiber Optic
Gas
Inlet
Sanitary Force Main
Sanitary
Sanitary with Valve
Steam
Storm
Storm Force Main
Storm with Valve
Telephone
Water
Water with Meter
Water with Valve
Water with Air Release Valve

Anchor High Tension Cable Guardrail

C———————— 1" HTC Gdrl

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

9-20-18

REVISIONS

DATE CHANGE

6/14/2023 CADD Standards Update

PROFESSIONAL

PE-4683

06/14/23




STANDARD RURAL APPROACHES D-203-8

Right of Way 60' Minimum Desirable 4—‘ Right of Way APPROACH INSLOPES Right of Way
; Varies { Varies
€ of Highway ‘ 50' ‘ - 60' :
. . ' Drivi Traversable End Section (TES)+ : ' Drivi
Edge of Pavement : Existing —-—T Edge of 12' Driving Lane V\:/hen vailable (Seé N(ite 2))_ : Existing T Edge of 12' Driving Lane
foreslope| . f foreslop: . :
PLAN VIEW Edge of 12' Driving Lane I € of Highway B I ; € of Highway
Flared End Section (FES) —— Edge of Pavement —— Edge of Pavement
Flared End Section (FES) Toe of Slope . Toe of Slope !
Q
[ \__9__%,//4 ______:\_ S0 ,4\\\
o 59 2o \
Top of Surface _ A EXésltlng %E Existing z %
Top of Subgrade pproach Slope §§ Approach Slope ELI;J
A bl
AN 7 yi
Graded Shoulder
T € of Approach I 60" or More Graded Shoulder : T Less than 60" —————
28' on Field & 4 oy- / ¢ of Approach € of Approach
Private Drives 30 24 I
N [™~— Approach Culvert | ~— Approach Culvert
J Approach Culvert Graded Shouider — Graded Shoulder |
\ \
5g
Length of culvert varies Existing 5o Existing 2%
to meet conditions L Approach Slope H =2 ¢ 8:1 Approach Slope 52
M =85 Slope ‘ém /
P L ADNE — = L <1
FES ) FES '_;E \/4 g_‘é */ //
Radius Toe of Slope —/ Toe of Slope —/ i |
Varies //
B ! Existing. B | Existing.
foreslop I~ foreslop
' Traversable End Section (TES) '
when available (See Note 2).
CASE 1
CASE 2
APPROACH PIPE LOCATED
60' OR MORE FROM ¢ APPROACH PIPE LOCATED
LESS THAN 60' FROM ¢
Approach Pipe Traversable End Sections (TES CRITERIA FOR RURAL APPROACH TYPES
RCP CsP CSP Arch Low Volume
© Field Drives | Private Drives | Public Roads
15 15 Radius R=40 ft R=40 ft R=50 ft
18 18 2115 Maximum Grade 10% 7% 7%
24"x18"
Storage Platform 24 ft 24 ft 50 ft ¢
24" 24" 28"x20"
Vertical Curve Length 10 ft 10 ft Varies (Min. 20 mph)
60'
Storage Platform 1. 5% Max Rollover between approach storage platform and highway.
. . 2. Approach pipes up to 24" diameter are acceptable (with traversable
Approach Vertical Note 1 gd_gg OfL12 end sections) for Case 2. Install approach pipes larger than 24"
(28' on Field & Private) Curve ) fiving Lane diameter in accordance with Case 1.
12" 12 30 12 12 —B 2% Maximum
Tie to Exiting Profile within P
24' R/W (when possible) -
Existing Ground N~ o __ _______O-—-—"/
S A o | N _-l/: = ExistingGroundJ c 8B ¢

AA 41 A APPROACH GRADE ON FILL SECTION
37 Crown* :
Surface 60'
SECTION A-A Storage Platform
*2.1% crown for paved surface
*3.0% crown for gravel surface Vertical Edge of 12
Approach “ Curve Note 1 Driving Lane
(28' on Field & Private) c —B +2% Maximum
| 30' iaximum Grade U ——
-
24' - -
—B
S . Q-- c
Surface _/ Crown’ 81 Tie to Exiting Profile within Existing Ground —/ APPROACH GRADE ON DEEP FILL SECTION
____________________________________ __ R/W (when possible)
-‘\— Existing Ground NORTH DAKOTA
SECTION B-B DEPARTMENT OF TRANSPORTATION
2-25-14
€ REVISIONS
(28' on Field & Private) DATE CHANGE
30 ‘ 60 06-30-17 gle\t/;sed Rladlius, S(.‘t_orage'
Storage Platform ot 1 ope dimensions,
10-25-19 (a:?]an oeg "Inslope" to "Foreslope" PROFESSIONAL
PE-4683

Edge of 12 06-29-22 | Added "TES", Table, and Note 2

Vertical
Note 1 Driving Lane

Curve

24'
Tie to Exiting Profile within
R/W (when possible)

%1,
" Matcp SXistip,
9

ey{\S"‘“g
mateh Crown*

Surface

- o ______= — 5
V\— Existing Ground

SECTIONCC APPROACH GRADE ON CUT SECTION
06/29/22




)

TA

BRIDGE APPROACH SLAB DRAINAGE DETAIL

Turf Reinforcement Mat \

NOTE:

D-255-1

Include excavation and disposal of waste material for the channel
in the price bid for "TRM Type 1 or TRM Type 2".

N
\
\

AN

backfill

1'on
center

OVERLAP

REVISIONS

DATE

CHANGE

06-26-14

07-27-15
08-27-19

Changed standard drawing
number from D-708-4 to D-255-1.
[Changed installation details.

New Design Engineer PE Stamp.

‘ Edge of HBP y
L \ q A B S
r“ i__H f 8 B g B B g g g ggaagd | — L [ BAA 8 8 8 B 8 8 8 B R B B — |
! Il I [
‘ L Guardrail } I I } |
I I — Bridge Approach Slab
‘ I I \
} I I } / ‘
I I
| | ¢_ Highway | | ‘
‘ || I \
L - - - - - - T - - ] —/ﬁ - - T - u } B - - - - - - - ‘
I I
‘ ‘ I I \ ‘
| Align end of channel } } } } } }
‘ with edge of curb | | I | ‘
‘ I I \
| | i X | |
\ T T § g g B B B / T 0§ 0 § g04d | | TB0 0 0 0 0 g g g ] B g T 7 —d
‘ % C |
/ 11 DETAIL A * )’LX . *—X
Turf Reinforcement Mat g 10
Turf Reinforcement Mat \ \ = X X X
- L X X X X
Channel Bottom 8 < Py
\ = TRENCH DETAIL C X X X
= . EXCAVATION
EXIStIng DETAIL
Ground
DETAIL B (|f needed) STAPLE PATTERN: 3.8 Staples per
DETAIL A square yard.
| — DETAIL B
/ SECTION A-A
DETAIL A 11 ‘« NOTES:
ANCHOR TRENCH Don't place longitudinal seams along the channel bottom.
TRM INSTiLLATION DETAIL B Top seam must be minimum 0.5' above the channel bottom.
DETA"_ C NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION . .
Compacted Staple 112310 This document was originally

issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 08/27/19 and the original
document is stored at the
North Dakota Department
of Transportation




Docusign Envelope ID: B2017174-2071-4D82-BD09-F2B4B86DFDCB

X X Post
Attach fabric appropriately
for expected flows

TR
RTINS
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R XN
R RN RN X A NS

KBS R KRR

KN XX
RN
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RN RN
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5
KK KRR R RIS,
RXRNERNRSS

)
$9999000.09.09.0.0999999999.
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0 0
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0 XX 0 UK
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AR RAX]
s
RIS
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RIS
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s KRS
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VLS S ﬁ\‘
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S
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Al Seo
SO X I
(XS
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KRS
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Fiter fabric ~RRARERRXIERAAKC

$
&0
XXX

e
R0

X
(XK

24" Min

BOGRESS

Backfill and compact native soil

|

Embed filter fabric 6" min -

<

Embed with compacted soil to
restrict flow under the silt fence

i POSt embedment
24" min for slopes 3:1 or steeper

20" min

HAND PLACED INSTALLATION DETAIL

Minimize disturbance of ground around trench and smooth surface after excavation
to avoid concentrating flows. Compact to prevent undercutting flows.

P4' - 0" max,
0st Spacing

HAND PLACED SILT FENCE

L
1
Existing ground

EROSION AND SILTATION CONTROLS - SILT FENCE UNSUPPORTED

T
TR
IR
LRI
TR
TR R
7 RORRY e, e,
TR R R
T e e e,
R R R
OO e,
R R R
N AR RS
bR AR AR R R R
O o A A
R R SRR
AR LB RRLILE
o, AR AN
0 RRERTE
Z o
o 222

"
¥

See Note 1

Silt fence

Fabric entrenchment

2%

LR

X

Y

oo

2%

o

LR

SRR
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R

¥
X

%
Q2E
2z
Z

'
LR

2
LR
2
2
X
o
7
28R
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R
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o
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R
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LY
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Rz

X7
e
e

R
AR
R

R
XL
L5

LR
%

W&
%

TYPICAL ISOMETRIC

See Note 1

D-260-1

Post
Plastic zip ties (50 Lb tensile)
located in top 8 Inches
fabric j\
Tire compaction zone
Flow | Flow
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MACHINE SLICED INSTALLATION DETAIL

NOTES:

1. Install the ends of the silt fence to point slightly upslope to
prevent sediment from flowing around the ends of the fence.

2. Place splices outside low spots.

3. Do not embed silt fence placed in standing water.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

10-03-13

REVISIONS

DATE

CHANGE

06-26-14

06-27-16
08-27-19
07-22-25

Standard drawing resulted
from splitting standard D-708-2.
Revised details & added new ones.
New Design Engineer PE Stamp.
Matched Revised Silt Fence Specs|

PE-4683

PROFESSIONAL

07/22/25




Docusign Envelope ID: 16F7A80B-8DD6-45CC-B8F9-AA9BEDO1BCFF
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Stake 4" to 6"
from end of roll

EROSION CONTROL
FIBER ROLL PLACEMENT DETAILS

Detail C

Side slope

Overlap fiber rolls 12" min.

i

Y% %% % % % 0 %
MR
KRRRRIIEDS

“_ Ditch Bottom 4‘
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

|=— Less than 5"

R
S O B R e X R X A SR K XK X X SRR XXX KKK AKX KK
P 200202020 %02 20%0%6 %6\ 1 20%6%626 20 %6200 %0: 026202062220 %0 ! . 620707056 %6%: 076 %6 %2620 %0020 %620 %04 02620 %6% % 65 06262026 %%6: 0 6% %2626 % .o o 0%

Less than 5" ——| |=—

Place stake at each
toe of ditch slope

PLAN VIEW FOR DITCH APPLICATION

Place stake at each

Stake 4" to 6"
toe of ditch slope

from end of roll

" "
. Ends overlapped 12" minimum 4 Stake 4" to 6
o max. from end of roll
W’\ " \,,\{g:{,
K NN <K g
VR ":'\"’:\?:\g\?\'\"\;\ Less than 5 Less than 5" 0 PSR G
R &3 B Iy
S G N RIssBRR A UV
) PR i [ ] I vro'o0'0"0'4Wo’é’&’z‘:’:’:‘:’t“i‘@@\ N
Backslope ’r%?;"z‘i‘f’i‘:‘:‘:‘g’o'&o'&o'o'0'0'0"0'o’o’o’o’o’o’o’o’o‘"o’&i’0'0'0'0"&‘8‘3‘3‘31";‘;‘z‘z‘:‘:‘:‘:‘:‘:&l"zgzzzzzzzzﬁﬁ:::‘0‘?:‘0‘0":‘:‘:““‘:‘:":‘:‘?‘\:‘e\*}’\g’& 2 Foreslope
I’/,\\/,\\/)\/,\‘/ 7 R R e R R ST TR A
SIS CQNOL 000,90 0.9:9.9.9.0.9.9.99:9.9, LU 090908 1 S & o IR Q’/& LRRA S \‘\\ef\//~/ ORI
RSN PR L Rt IR RO TR RN KRR RO
o IR R R KRR e PSSR ) SRR
. ¢ 5 SN
Fiber Roll NRL:
Detail A Detail B
12 OR 20 INCH FIBER ROLL - DITCH BOTTOM
Centerline or
Note:
For culvert diameters less than 42 in. use -n Approach Culvert n
"Fiber Rolls 12IN". 5 S
2 2
. Stake fiber roll along For culvert diameters 42 in. or greater use
perimeter of culvert opening "Fiber Rolls 20IN".
N
~ (O 1 T L R * .o
> arn les
R Siom ~ y Overiap Fi
NN ~ Stabilized or Vegetated verlap Fiber Roll
Stabilized or Vegetated ends 12" min.
AN NOD Stake fiber roll
S FVNS along perimeter
//t\\/ A ) <//\\// ] Flow s of culvert opening
2696%% A
/ - . T > st I 005 - I ———
T a Y - t:::::::¢¢~¢00000000a000000000oov
. Entrench Fiber Roll IR RRIIIRKKESS
Embankment Toe of Ditch Inslope Toe of Ditch Inslope
Culvert End Section
PROFILE VIEW PLAN VIEW

FIBER ROLL PROTECTION (INLET OF CULVERT)

D-261-1

For stake installations

see staking detail 0% <
LIRS
%028 o,e,‘«o‘o‘go

0% % %%
T
0000, (oeatay

RS

A
A
%

For overlap staking
see Detail C

Stake at each end
and 4' max. O.C.
along entire length

For stake installation
see staking detail

Ensure fiber rolls are placed along the contours of the slope.

[

2" tO 3"

Overlapping fiber rolls

Soil from trench
Flow

P NS LLL NG G L
KRR SO SIS
RS AR S ey
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AR IA AN
NI AN NI

Detail B
Fiber Roll Staking Detail

2" X 2" noiél wood stakes

Detail A
Fiber Roll Overlapping Staking Detail

2" X 2" nominal wood stakes

Soil from trench

Flow
UG RGN
RRRRRRARRRRAARARRY
renching depth
RGO

NOTE: Do not allow runoff to run under or around roll.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
11-18-10
REVISIONS
FIBER |NOMINAL|MINIMUM AT CHANCE
06-10-13  |Added pl iew for ditch and
ROLL | STAKE | STAKE | 'RENCHDEPTH e
with values for stake and trench
DIAMETER| SIZE |LENGTH MINIMUMMAXIMUM dimensions. _
10-04-13  |Revised fiber roll overlap detail.
06-26-14 |Ch: d standard drawil
6" 2"x 2" 18" 2" 2" rumber from D-708-7 10 DL26 -1,
08-27-19 glew DFe,Isig,]nV.EngineerI PE alamp.
04-22-24 an View-overlap change.
9" or 12" 2"x 2" 24" 2" 3" 031325 |Added D-708-6 Culvert it deva
2011 2u X 2u 36" 3u 5u

PROFESSIONAL

PE-4683

03/13/25




DocuSign Envelope ID: 9D8026A2-1C61-4D70-A38E-725EB535D1B6

" B PILE SPLICE DETAILS
Bevel Weld
Flanges & Web N
45° 4 -
] i N
| | | | 7/ N
7/ N
N N 7/ N
W W 7/ N
%— 1 1 7/ N
- - s N
- - 7/ N
- - 7/ N
- - 7/ N
™Y ] ] 7 A I B A AN
H H N 7/
- - AN e
- - N e
|<— Square N N N d
Plate 8 8 AN e
45 l ] ] N e
W W N 7/
H H /
7\ -
B | r-
Square Plates
Bearing —=—
Pile % %
A B
Nl 4 = BB AA
% Flame scarf inside of both
flanges and one side of web
of upper section.
ENLARGED VIEW PP
) * See Note
5/16" Fi"et 450 =
welds on all < r\x N
plates [ ol 1& j
: : . 1/8"
] ] %" - Max
] 0 Max
; I 11 ; ’Z
u il ALTERNATE H-PILE SPLICE DETAIL
: - NOTES:
= - Construct splices in accordance with Section 622. Weld as specified in the latest
AASHTO/AWS D 1.5 Bridge Welding Code.
PILE 8" 10" 12" 4" Construct splices in steel H-Piles utilizing complete penetration groove welds in both
=y } flanges and the web, or using steel reinforcing plates as shown. If reinforcing plates
FLANGE 5" 6%" 8" 10" are used to construct the pile splice, use plates with a minimum thickness equal to
the flange thickness of the H-Pile and matching the steel grade of the H-pile.
"W" 41! 51/ " 61/ " 8"
WEB 2 2 Use electrodes that meet the requirements of AWS-A5.1, Classification E6010,
E6011, or E7018.
H-PILE SPLICE DETAIL * Root gouge to sound metal and weld from the second side if backing material is not
used.

Backing Ring
(Tack weld to
lower pile)

3.- %" Spacer Lugs

Backing Ring may be made
from pile cut-offs or other
material of a like quality.

T~

/

/

C-C

STEEL-ENCASED CONCRETE

PILE SPLICE DETAIL

D-622

-1

Te———

"Steel-Encased Pile"

| Thickness of End

45°

Diameter of Plate

1
.

(same as O.D. of Pile)

END PLATE DETAIL

Plate (%" min)

/ c
VIR
Pile —— § S
Wall © g
E g £
w =S c
(]
(@)
45° §
Backing § «
Ring N
o
/
A Approx

ENLARGED VIEW

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

09/14/11

REVISIONS

DATE

CHANGE

09/03/19
02/23/24

Updated Signature
Updated Signature
Revised notes & updated
to active voice
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Docusign Envelope ID: 2F5C9714-A0E1-42BB-B36B-42204844BFCB

@ 4" black Traffic side ——————
Lid 4" black f=— 18" ——24"—~ 13" .
36" 3" orange (A) Length "L" ___,
3" orange (A) \ 180 8" / \ 1 8 / A Length "L flat Area
& orange (A) L
" 2'-6" M \
% o efm@ﬁaa@@ e
Left Side Both Sides Right Side T N NN NN N ) @
Traffic Traffic Traffic ' ~ -
30" — -
2100 Ib : - 1 -~ 20 e
Reflective Sheet Detall TR L \
4:1to
Lid Note: finished
. Apply Type IV reflective sheeting (as specified in the NDDOT Standard Specifications) directly shoulder
- 36 " to the outer container of the last attenuation device facing traffic, following the details above. Type B Layout
200 b . Or apply the sheet to a metallic sheet and attach it to the container with approved fasteners.
T 400 Ib Fill Nl
36" Angle attenuation devices 10 degrees towards traffic when placed at piers offset from roadway.
Cone (A) Use 3" orange sheeting for temporary installations, and 3" yellow
\ sheeting for permanent installations.
28— 700 Ib _
200, 400, 700 Outer container
and 1400 Ib Create flat area between the finished
shoulder and 2' behind the devices.
Outer Containers Cones Typical Assembly Fill Chart ol 2.0
Module Weights (LBS) Min
200 | 400 | 700 | 1400 | 2100 _Trﬁfﬂ‘c side / P
. Distance - T 3
Typlcal Module . from 84" 5" 4" 3" 0" 36" Modul TR T LT 744,6)(
Construction Detail top edge odules _ / o X
Embankment
Section A-A
(Type B Layout)
Type B Attenuation Device o
Dash Number i
Module 1. Materials
Number 80 ‘ s ‘ 70 ‘ 65 ‘ 60 ‘ 55 ‘ 50 ‘ 45 ‘ 40 ‘ 35 [ 30 ‘ 25 A) Use modules manufactured from frangible polyethylene material which shatters upon impact.
Module Weights (LBS) B) Fill modules with class 43 aggregate meeting NDDOT Standard Specifications aggregate requirements. Use fill with a
B1 2100 2100 unit weight of at least 100 pounds per cubic foot, Use fill with a moisture content of 2% or less when left over winter.
2. Modules
B2 2100 2100 Provide modules in two sizes containing volumes of either 2, 4, 7, 14, or 21 cubic feet minimum.
B3 2100 2100 2100 2100 2100 2100 2100 2100 2100 2100 A) Provide three components for 2, 4, or 7 cubic foot module containers:
1) A 14 C.F., yellow outer container.
B4 2100 2100 2100 2100 2100 2100 2100 2100 2100 2100 2) A black lid securely locking over the top lip of the container.
B5 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 3) A variable cone-shaped supporting insert capable of supporting 200, 400, or 700 pounds of sand
mass to allow for three sizes of modules. Place cone inserts inside the 14 cubic foot container.
B6 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 B) Provide two components for the 14 cubic foot module container:
1) A 14 C.F., yellow outer container.
B7 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 2) A black lid securely locking over the top lip of the container.
B8 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 C) Provide two components for the 21 cubic foot module container:
1) A 36" height X 36" width yellow outer container.
B9 700 700 700 700 700 700 700 700 700 700 700 700 2) A black lid which locks securely over the top of the container.
B10 700 700 700 O iy 700 00 700 700 700 700 700 3. For temporary installations use Energite or Fitch attenuation barrels manufactured by Energy Absorption Systems of
B11 700 700 700 700 700 700 700 700 700 700 700 700 Chicago, IL, TrafFix barrels manufactured by TrafFix Devices, Inc. of San Clemente, CA, or approved equal modules.
B12 700 700 700 700 700 700 700 700 700 700 700 700 As an option, place attenuation devices on 3" maximum thickness pallets to facilitate maintenance.
B13 700 700 700 700 700 700 700 700 700 700 700 700 4. For permanent installations use Barrel Attenuation Device consisting of one-piece outer sand container modules with separate detachable lid.
Energite attenuation barrels manufactured by Energy Absorption Systems of Chicago, IL, TrafFix barrels manufactured by TrafFix
B14 400 400 400 400 400 400 400 400 400 400 400 400 Devices, Inc. of San Clemente, CA, or approved equal meet these requirements.
B15 400 400 400 400 400 400 400 400 400 400 400 400 5. The Typical Module Construction Detail and Tybe B Lavout are based on the Eneraite Crash Cushi factured by Eneray Absorpli NORTH DAKOTA
X ypical Module Construction Detail and Typ: ayout are based on the Energite Crash Cushion manufactu y Energy Absorption.
B16 200 200 200 200 200 200 200 200 200 200 200 200 Provide any required layouts and details from other sand filled attenuation module manufacturers which differ from those shown here. DEPARTVENT ZZ:?QNSPORTATION
Length (L) 34.2 34.2 30.7' 30.7 30.7 30.7 30.7' 30.7 30.7 30.7 27.2 27.2 REVISIONS
MDduIEngelghts Replacement Module DATE CHANGE
(LBS) 07-18-14 |Revised sheeting in A
reflective sheet detail
2100 1 1 1 1 1 1 1 1 1 1 09-27-17 |Update to active voice PE-4683
1400 1 1 1 1 1 1 1 1 1 1 1 1 10-03-19 [New Design Engr PE Stamp|
08-01-24 |Electronic Stamp/Signature 06/30/25
700 2 2 2 2 2 2 2 2 2 2 2 2 06-30-25 |Legislative Changes
400 1 1 1 1 1 1 1 1 1 1 1 1
200 2 2 2 2 1 1 1 1 1 1 1 1




DocuSign Envelope ID: B6D1C72A-6E5E-4E5C-A02F-4D3D1C582775

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS D-704-7

Perforated Tube

‘ o
L | 11
eI
T I | 2" Notes:
%" T :7 ‘@7 T { 1. Torque slip base bolts as specified by manufacturer.
15"-13 gr. 8 serrated flange nut 7j:7 ﬁ“ HisE 2! ~ 2. Use anchor with 43.9 KSI yield strength and 59.3 KSI tensile strength.
%" U.S.S. steel flat washer }!@ ] &EE-. 1% 6%6" 3. Provide 4" vertical clearance for anchor or breakaway base. Measure the 4"x60"
T — 3y 9/ " 39/ " measurement above and below post location and back and ahead of post.
15" stainless release bushing L T I 4 8% 52 ) ) ]
4. In concrete sidewalk, use same anchor without wings.
52" teflon bolt retainer f * E) Taio=Ad 5. Provide more than 7' between the first and fourth posts of a four post sign.
N -
%" U.S.S. steel flat washer z é ‘b ) A | ‘ \g 2%g"
v LT
Ground line ' £ 56" <x7 \\ i A ! ﬂ ;L
© U
= IVE \ vl 6" dia.
15"x2%" gr. 8 flange bolt | I \ e / 3%"
‘ A 3" F \ / 11/ " L
| (] 1 ﬁ 16
I I A R=%¢"
Con ) e
| T | Top Post Receiver
| IR : [ 15" Plate - ASTM A572 grade 50 . . -
i Tt 1‘2" r | Angle Receiver - 2%"x2%"x%" ASTM A36 structural angle Telescoping Perforated Tube Properties of Telescoping Perforated Tube
| ‘: [ :\ ! Anchor Tube Wall U.S. | Weight | Moment | Cross | Section
(L I 1 Post | Vall | giaeye | Wall . Size Size |Thickness| Standard | per Foot | of Inertia |Sec. Area| Modulus
LA Nfugwber Size | Thick-|“gi o™ | Thick- BS"P W'él?out in. in. Gauge Ibs. in in? in?
of Posts| ness . ness ase i
M- |Gauge| ™ |Gauge B_afe 1% x1%| 0.105 12 1.702 | 0.129 | 0.380 | 0.172
2 o in. 2x2 | 0105 | 12 | 2416 | 0372 | 0590 | 0.372
: } : o 3? ] 1 2 12 No 21/4 2% x2% | 0.105 12 2773 | 0561 | 0.695 | 0499
‘ o * 1 ;é E :j:; 23/2 5x2%g 0135 | 10 | 3432 | 0.605 | 0841 | 0590
C A . T o 2 1 1
Multl-DlrectlonaI = ‘ } 1 2% 10 Yes 21/2 X 21/2 0.105 12 3.141 0.804 0.803 0.643
Slip Base Assembly z | ‘ \ 256" 1 2% 12 > 12 Yes 2% x2%| 0.135 10 4.006 | 0.979 1.010 | 0.785
B e ,,7}7 ]4‘ 1 | 2% | 12 | 2% | 12 | Yes
£ 5 \\i ‘ j // 2 2 12 No | 2%
. v AN E——] A 2 2% | 12 No | 2% Top Post Receiver Data Table
N
. L /\\ | 2 2% 12 Yes Square Post
6" dia. — O /.71 2 Y 12 v - A B C D E F
%" dia. bolt with washer ——_~ 1 11/ " 2 es Sizes (B)
and lock washer Lo R=5y" 60° L I 2 ;é 12 221/ :I|2 Yes Ye'x10 ga. | 1%4" | 2%" | 3%2" | D" | 1%4" | 1%"
- 1%g" 2 9 4 2 Yes 1 9/ 1 5/ 5/n 21/ n 3/u
2 2%"x10ga. | 1% 25" | 3% % 124 1%
§ 384 2% 12 Yes 2x1Ug 32 2 16 (] 32 4
. . 2 3&4 [ 2% | 10 Yes
%' dia. bolt with 8 Bottom Soil Stub 384 | 2% | 12 | 2% | 12 | Yes
washer and lock washer Tube - 3'x3'x7 gauge ASTM A500 grade B tube 384 | 2% 12 2 12 T Ves
T e, !ﬁ-\ " Stabilizing Wing - 7 gauge H.R.P.O. ASTM A1011 4
j\e" &Il 4" max. 60 Plate - ASTM A572 grade 50 3&4 | 2% 10 2% 10 Yes
Ground line h ‘
}L J} j\ (A) Use breakaway base when support is placed in weak soils. Engineer determines if soils are weak.
} } Ground line T T (B) For additional wind load, insert the 2%5"x10 ga. into 2%"x10 ga.
12" =2 | %6" dia.
I | =5 ( LY 6
=]
, | [ 5 | | | =
6" ——4=—16 e
Minimum 10 guage {f 44 7:‘ —‘»1“ 'Fé | } | | ;
anchor plate (one Nl A | I 5
post installation) N 7} T £
%" dia. bolt with washer Anchor unit =, ‘
and lock washer or rivet | ‘
4_/\/‘*
- o o
[ — NORTH DAKOTA
Anchor Unit and Post Assembly Multi-Directional 4%{‘ - i DEPARTMENT OF TRANSPORTATION
Slip Base Anchor Unit 2-28-14
and Post Sleeve Assembly REVISIONS
" " Bolt Retainer for Base Connection DATE CHANGE
’; 9 j;' 1. Bolt Retainer- '," Reprocessed Teflon 9-27-17 |Updated to active voice
\ ° ) 10-03-19  [New Design Engr PE Stamp
Minimum 10 guage J( / 7" 8-01-24 [Electronic Stamp/Signature PROFESSIONAL
anchor plate (two \L o // & PE-4683
post installation) - — =1
= 6" == 6"=
08/01/24




DocuSign Envelope ID: B6D1C72A-6E5E-4E5C-A02F-4D3D1C582775

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS D-704-8

U-Channel Post

See Alt. A Note 4 Sign post
X@ L gn p

@
N
Y
Grade 8 bolt, nut, Q —
and lock washer % = o
(see Alt. A Note 3) ] Sign post
@\ ~ o || gn p BN
N | _li
o | .~ Anchor unit Sign post —_ | s [— ][]
- | | ."'Q\
Grade 8 bolt, nut, o) ¢ | = 2- bolts grade 5,
and lock washer \@ O L] Hler— lock nuts and
(see Alt. A Note 3) N ~ H lock washers
% Q — AU Lo ]
BB 18" min iNEm
A o . Lo ]
—
|| == 2-bolts grade 5, L]
ol lock nuts and Lo
— lock washers F1
See Alt. A Note 1c % o ]
- .~\
Retainer strap 1 101 M 7] = 2- bolts grade 5,
(see Alt. A Note 1b) N . —] Het—<| lock nuts and
18 M Ali U lock washers
™ o[ ol
N
Detail A * N
etai B ]
NS 16" mi o
\:> 2- bolts grade 5, min- o
o= lock nuts and i .
] 1 lock washers
Ground l 2 [ Ground i ]
round line " max. - round line L]
el 1 3}1" l_i_ ol \ ol
Retainer strap is on —* T ] ol T Mo
N = i —J ]
front side of sign post ™~ g (izf'g:t;ﬁt)rap / | Retainer strap o N
222'3; Bﬁi‘ik side of % Tl I S 2N * ~— Anchor unit /{» ~— Anchor unit
3 | — See Alt. A 2. \Q\\\\\ o ] (60" min.) N I (42" min.)
P Note 4 pim \ _ - T H™
S T SulEE el
7
: j O]
o N o .
Ground line o L B Ground line . . . .
\ ° %LE_ | { S / Breakaway U-Channel Splice Detail Breakaway U-Channel Splice Detail
X 5 j:i, = M o Alternate B Alternate C
2 see el Ancharwrit =" || (2.5 and 3 Ib/ft) (2.5 and 3 Ib/ft)
—[ \/'J :X: 3" —Eﬂ 3 ’j 38" Install a maximum of 3 posts within 7. Install @ maximum of 3 posts within 7'.
Front View Side View Back View
Breakaway U-Channel Detail
Alternate A

Install a maximum of 2 posts within 7'.
Alternate A Steps of Installation:

1. a) Drive anchor unit to within 12" of ground level.
b) Establish proper assembly by lining up bottom hole of retainer strap with 6th hole from the top of the anchor unit.

[} N c) Assemble strap to back of anchor unit using %¢"x2" bolt, lock washer and nut.
G} w ## [:G}:] HH HH Sg@ 1" d) Rotate strap 90° to left. NORTH DAKOTA
/ / /| DEPARTMENT OF TRANSPORTATION
—— Yo L " 4 1.938" 8.562" 875"}~ 2. a) Drive anchor unit to 4" above ground. 2-28-14
\

b) Rotate strap to vertical position.

| REVISIONS
375..‘ 375" \ 3. a)Place %¢"x2" bolt, lock washer and nut in bottom of sign post to facilitate alignment of sign post with proper hole in anchor unit. DATE CHANGE
: i \ 1 T T /4 — b) Alternately tighten two connector bolts. 9-27-17 |Updated to active voice
S / 4 — 1 f ‘ 10-03-19 |New Design Engr PE Stamp PROFESSIONAL
117 : : n,on . i . -01-. i i
T 17.125" - 4. Complete assembly by tightening %6"x2" bolt (this fastens sign post to retainer strap). 8-01-24 |Electronic Stamp/Signature PE-4683

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
bolts have full contact across the entire width.

Retainer Strap Detail

08/01/24




Docusign Envelope ID: 2F5C9714-A0E1-42BB-B36B-42204844BFCB

| 60" |
s e i B
| ‘ 1 3%"
3 e W
+ I ROAD IWORK e
! 20%¢" 241" ] 4% 24"
| 70" |
NEXT xX MILES | - J ¥
3% (1 1 19— 19" ———| )
R 1% ‘ f % ‘ .
2 G20-1-60 74 e'c
Legend: black (non-refl) Eyn 15%¢" 4"
Background: orange
4— NEXT\ XX MILES
= 2"%¢" 2'%g" 4"
NEXT XX ILES
; 33" ——=— 157" —= — 145" 5"
o/ G20-50a-72 |
- 60" — -oUa- See ARROW DETAILS
= 15'% 15"%6" ‘ i Legend: black (non-refl)
I ' I 3% Background: orange
% "
. NO WORK e
' 22%¢" —= 4% 24"
IN PROGRESS
A 1
f
G20-1b-60 2 I
Legend: black (non-refl) ‘ P
Background: orange . . 19" ———=—— 19" 4%
“F  ROAD WORK _ 1
6" 324
NEXT XX MILES
= , 15—t | 145 4%
R 1%" *
G20'523'72 See ARROW DETAILS
; 48" - Legend: black (non-refl)
S — | [ o% ‘ Background: orange
=t 3%
3/3" . . |
END
4 ——l—
= 197" ——=—t=— 20" —— 3% 24n
ROAD 'WORK | |-
—— 16%" r— ‘ 9‘6" ‘ |
R 113" it *
G20-2-48 1 40%" ‘ 407" |
Legend: black (non-refl) S P E E D LI M I E N FO R C E D 6"C
Background: orange
= 20%g" —1 6" =— 16%" 6" = 33%" 519"
6" Y6’ iy
S ! I ‘L 1/,, | e ag
-k MINIMUM " FEE
i | 4.
., WHEN WORKERS PRE SENT T
1 3% h141e** 5 ?‘7252 5 ?‘724 6 T
r* 14%“% 1%~ J\ 1l 1o
3k R 3" | f
WAIT FOR| s o
. ‘ -1 Legend: black (non-refl)
8'%g" —— | 2k Background: orange
.| PILOT [i=~
T e [T
6"C
‘ I
\ \ 3k
" —I6le"
R1% 616—}6*1/16"\*

G20-4b-36

Legend: black (non-refl)
Background: orange

CONSTRUCTION SIGN DETAILS
TERMINAL AND GUIDE SIGNS

‘ 48" ‘
| i _
1413 —tm— 141% " 5%"
10"EM
1" 4= s
7%
199 = 4% ’ a5
18%¢"
) 5%..
R 3" I
E5-1(L or R)-48 See ARROW DETAILS
Legend: white
Background: green (orange optional)
36"
15" 29.7" 15"
M4-8-36
Legend: black (non-refl)
Background: orange
30"
’- 11‘/2"* 12"<-‘ |
2
D ETD UR| T
o "
54— 7" 24
‘ | 8"
|
R1% L 9 **‘ 9 ’j See ARROW DETAILS

M4-9(L or R)-30 &
M4-9-30
Legend: black (non-refl)
Background: orange

107"

16%" ‘ 130"

~~_R 3

%" ‘ 50"
R Y
N
X% - — - —
T
G20-50a-72
G20-52a-72
[
b L
I
1%

M4-9(L or R)-30
Right or Left

7% T

5%04,"
5%y sl |
e
o
M4-9(L or R)-30 M4-9-30
Advanced Right or Left Straight
ARROW DETAILS
NOTES:
(A)  Arrow may be right or left of the legend to indicate construction to the right

or left.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

8-13-13

REVISIONS

DATE

CHANGE

08-17-17
10-03-19
08-01-24
06-30-25

Added sign & background calor
New Design Engineer PE Stamp
Electronic Stamp/Signature
Legislative Changes

PROFESSIONAL

PE-4683
06/30/25




Docusign Envelope ID: 2F5C9714-A0E1-42BB-B36B-42204844BFCB

*‘81/1:]‘71%6"[‘ *“
STTAKE |1+
TURNS A
Rie—"] o LT‘%G L*

R1-50P-24

Legend: black (non-refl)
Background: white

24"

R 1% *‘ I/T]j‘/au [‘
mww 5 |

- 3D 18"

%ﬂaf $5 3D
‘ ; 2%
T
sl b
4%e"

R2-1aP-24

Legend: black (non-refl)
Background: white

R11-2a-48

Legend: black (non-refl)
Background: white

" ) |
: §fﬁ€ﬁf%w
CLOSED%

CONSTRUCTION SIGN DETAILS
REGULATORY SIGNS

3"j w— 1" 4‘“
STREET CLOSED |-
o IQRMILE§3 AHEAD wo
LOCAL TRAFFIC ONLY we
= 130" —3" b= 8" =t=- 10" =g t=— 11" 4
Rt — | L sy *
R11-3¢c-60
Legend: black (non-refl)
Background: white
3"—" ‘f 1" 4‘
.| STREET (CLOSED |1~
K T 5C
THRU TR Z!Z,,FIC
f e | +

R11-4a-60

Legend: black (non-refl)
Background: white

D-704-10

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

8-13-13
REVISIONS
DATE CHANGE
08-17-17 | Revised sign number
10-03-19

08-01-24
06-30-25

New Design Engineer PE Stamp
Electronic Stamp/Signature
Legislative Changes

PROFESSIONAL
PE-4683

06/30/25




DocuSign Envelope ID: B6D1C72A-6E5E-4E5C-A02F-4D3D1C582775

74" —— 974"

THRU

~— 16%¢" 16%6" —=

TRAFFIC \\!

NS 116~ -

GHT . /|

W5-8-48
Legend: black (non-refl)
Background: orange

R 3"
1%

"
)

10%-—=10%"

ROAD

F=10"%g"——=10"%¢"—

WORK -\

)“*161/16"—4"‘*161/16"——‘4{

TRAFFICT )

=10%

\v**iv*

See ARROW
DETAILS

W5-9-48

Legend: black (non-refl)
Background: orange

R 3"

/ SHOULDER\\ |

’’’’’ = T%’";‘: 1% - = f »

DROP [/ |

— 8% =

W8-9a-48

Legend: black (non-refl)
Background: orange

6'D
4%
6'D
4%
6'D
4%
6'D

Ve

7"C

46"

7'D

46"

7D

|
»«12"«1-1115/1&—1

TRUCKS oc
=— 15%" ! 15%¢" —= N | 3%
6'C

g

6'C

W8-53-48
Legend: black (non-refl)
Background: orange

R 3"

R
TRUCKS '\ !*

= 15%" ——=— 159" —— | 3%

ENTERING:— ) =

! T S
B

6"C

W8-54-48

Legend: black (non-refl)
Background: orange

W8-55-48

Legend: black (non-refl)
Background: orange

CONSTRUCTION SIGN DETAILS

WARNING SIGNS

R3

!
»«12“«1-11‘5/16&—1

TRUCKS e
= 12%g ——= 12% — | e
S 6'C

o

6'C

W8-56-48
Legend: black (non-refl)
Background: orange

R 3"

11%" 131%¢"

W9-3a-48

Legend: black (non-refl)
Background: orange

R 13/16“

R 10%"

D-704-11

WORD LETTER SPACING
AHEAD Standard

200 FT Standard

350 FT Standard

500 FT Standard

1000 FT Reduce 40%
1500 FT Reduce 40%

1% MILE Reduce 50%

1 MILE Standard

* DISTANCE MESSAGES

W5-9-48

- 31

W9-32-48

ARROW DETAILS

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

8-13-13

REVISIONS

DATE

CHANGE

8-17-17
5-31-18
10-03-19
8-01-24

Updated sign number

Revised sign and arrow details
New Design Engineer PE Stamp
Electronic Stamp/Signature

PROFESSIONAL

PE-4683

08/01/24




DocuSign Envelope ID: B6D1C72A-6E5E-4E5C-A02F-4D3D1C582775

— 18"
*' 5% 1'%
weid 11
%" 7T
7w f‘ -8l 12
16 4 ¢
R 11 | *
2%e"
W16-7aP-18

Legend: black (non-refl)
Background: orange

[ 217" 21%"

CEQUIPMENT: |~

)‘*161/4 16%"——

ING A

W20-51-48

Legend: black (non-refl)
Background: orange

i 22%" ET“ 22%g" i ‘

1 | \ 3

NEXT 00 MILES | - -
Te" % UR 1%
W20-52P-54

Legend: black (non-refl)
Background: orange

W21-50-48

Legend: black (non-refl)
Background: orange

48"

f— 16" —=——=—15"—f

MATERIAL
3% —— = N
———— — - -— 6'C
— =3 -
ROA WAY
—14%¢' 14Yg"— )
48"
W21-51-48
Legend: black (non-refl)
Background: orange
R 3"
_— 19%6 19%¢" ——= _
;EAM ENT \ |~
F

Fe14%'—>«14%

BR AKS ARk

W21-52-48

Legend: black (non-refl)
Background: orange

CONSTRUCTION SIGN DETAILS
WARNING SIGNS

W21-53-48

Legend: black (non-refl)
Background: orange

W22-8-48

Legend: black (non-refl)
Background: orange

D-704-11A

WORD LETTER SPACING
AHEAD Standard

200 FT Standard

350 FT Standard

500 FT Standard

1000 FT Reduce 40%
1500 FT Reduce 40%

% MILE Reduce 50%

1 MILE Standard

* DISTANCE MESSAGES

W16-7aP-18

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

5-31-18

REVISIONS

DATE

CHANGE

11-01-19
8-01-24

Added detalls for sign
W16-7aP-
Electronlc Stamp/Slgnature.

PROFESSIONAL

PE-4683

08/01/24




DocuSign Envelope ID: B6D1C72A-6E5E-4E5C-A02F-4D3D1C582775

Edge of shoulder
Edge of driving lane

Delineator drum S spacing

SHOULDER CLOSURE TAPERS

Delineator drums &' spacing

Sequencing
Arrow Panel

KK

Delineator drums % S spacing 7\ *

D-704-12

t ® ° ® S "y — — -
B 7Y PR " T
s — Y — 20— | -
-
Ll Merging taper length L %L
SHOULDER CLOSURE WITH L ANE CLOSURE
(when shoulder is 8' or wider)
Portable Traffic Signal or
Changeable Message Sign
MESSAGE
DISPLAY
Edge of shoulder
Delineator drums % S spacing
y ) Delineator drums 5' spacing Edge of driving lane
- 1
L 7\ _
e —————

t

,_]fii*ii

|

#“;.:F.N;Q““ L

P22

Sequencing
Arrow Panel

L
Delineator drums 5' spacing

\ Edge of driving lane
Edge of shoulder

(when shoulder is less than 8' wide)

KEY
® Delineator Drum = Sequencing Arrow Panel

°  Message Display b Portable Traffic Signal

L Delineator drum S spacing

2} I-»

jr i ® .}_j{z'_(./_/ o

t

f=—20"' ——

{

KL

Notes:

1. S = Posted Speed Limit in mph
W = Width of offset in feet
L = Taper length in feet
L = WS?/60 (40mph or less)
L = WS (45mph or more)

2. If a shoulder taper is used, use a length of approximately L. If a shoulder is
used as a travel lane, use a normal merging or shifting taper.

3. When paved shoulders of 8 foot width or more are closed, use channelizing
devices to close shoulder in advance, to delineate beginning of work space, and
to direct vehicular traffic to remain within the traveled way.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-3-13

REVISIONS

DATE CHANGE

9-27-17 |Updated to active voice
10-25-19 |Added L dimension to detail
8-01-24 [Electronic Stamp/Signature

PROFESSIONAL

PE-4683

08/01/24




DocuSign Envelope ID: B6D1C72A-6E5E-4E5C-A02F-4D3D1C582775

*‘ 18" min r* i
i

4"to 6"

T

White retroreflective 36" min

Orange retroreflective

Orange

DELINEATOR DRUM

Provide horizontal, circumferential, alternating orange and

Use a minimum of two orange and two white stripes with
the top stripe being orange for each drum. Do not exceed
3" nonretroreflectorized spaces between the horizontal

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

Orange retroreflective
White retroreflective

BARRICADE AND CHANNELIZING DEVICE DETAILS

Orange retroreflective

White retroreflective

o {
j [—*8 to 12

’* 8" min

—

24" min 45°

36" min \%
} 5"
12" max ’<
Orange ﬂ
Molded

BACK TO BACK STACKABLE
rubber base

VERTICAL PANEL (min weight
30 Ibs)

36" min

Provide alternating orange and white retroreflective stripes,
sloping downward in direction vehicular traffic is to pass.
Place retroreflective sheeting on both sides of panel with a
minimum of 270 square inches of retroreflective area facing
vehicular traffic. Where the height of the retroreflective

(.

4

More than 36"

Provide retroreflectorization of cones more than 36" in
height by alternating orange and white retroreflective
stripes. Use a minimum of two orange and two white

Orange retroreflective

to 6" band (night use)

White retroreflective
band (night use)

Orange retroreflective
band (night use)

Orange

TRAFFIC CONE

2%" OD (min) ﬂ ’f

E o
3
2" 10 6"
3
2" min *‘ r 28" min
3"to 4 &

6" White retroreflective 2"t0 6" 1
o band (night use) 3"
N . . See DETAILA
i i
4" 28" min 28" min

Orange

¢ Roadway

PLAN

TUBULAR MARKER

Provide retroreflectorization of tubular markers more than
42" in height by alternating four 4" to 6" wide orange and
white stripes with the top stripe being orange. 1.

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

maximum 3" nonretroreflectorized space between the

orange and white stripes. Avoid placement of stripes on
drum ribs or indentations. Use closed top drums that will
not allow collection of debris. Do not place ballast on the

material on the vertical panel is 36 inches or more, use a
stripe width of 6 inches.

orange and white stripes.

(A) Limitations when using 8'-0" barricade
rails: 1) use no sign panel, and 2)
extend no more than 1'-0" of the

uprights with 2" corner

Uprights slide inside
sleeves - use no bolt or

fastening device

Attach barricade rails to ——__

Attach sign panel to top barricade rail

with %" x 1" hex head bolts with a
square washer on back side of
barricade rail

| —— Upright
11/211 X 11/2" 1% 1/8" X 51_011
Galv steel perforated tube

5-0"

,— Sleeve
1%" x 1%" x 14 gauge x 12"

top of drum.
R 0.12" | 40" /
R 0.25" (o T T T T T T T T T v T
! \
R 0.625" 0.100" Alumi
sign paneu:mmum N \ barricade rail past the uprights.
(when applicable) | I o
|
! |
T I Aluminum barricade rail
i I L~ (sce BARRICADE BLADE
777777777 -——= DETAIL)
| 6-0" (A |
Symmetrical — f — 9" 1ug" [ ") 7]
I I bolts
5'-2%" 1 H
" 7Y%
0.094" —— =—
1.8
NOTE: This is the only I I
type of rail _ i
acceptable for H :
use with this U —i 143 H 45 Ib sand bag
barricade 0.812"
assembly. } f ﬁﬁ\ﬁ iﬁ\
0.24" ‘J L
410"
BARRICADE BLADE DETAIL ELEVATION VIEW

NOTE: For barricade markings use alternating orange and white

BARRICADE ASSEMBLY DETAIL
(Aluminum Barricade Rails)

retroreflective stripes, sloping downward in the direction traffic is

Galv steel perforated tube

w0

e |
5'-0" i
L Skid

1%" x 1%" x 14 gauge x 5'-0"
Galv steel perforated tube

SIDE VIEW

6'or8'

v lesm

-

to pass. Place retroreflective sheeting on both sides of the rails I
with a minimum of 270 square inches of visible retroreflective Varies
area facing vehicular traffic. When the barricade length is less T
than 36", use a rail stripe width of 4". 2" min }
}6" Y Orange retroreflectorized 20
f 6'to 10’ {
i .
8 8 . : 5' min
T White retroreflectorized 20"
45° %2/6' / 8"| Orange retroreflectorized
o o R |
Orange retroreflectorized
White retroreflectorized White retroreflectorized
Pavement or ground —\ Pavement or ground —\ Pavement or ground —\

TYPE | BARRICADE

TYPE Il BARRICADE
BARRICADE RAIL DETAILS

TYPE Il BARRICADE

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

ELEVATION

D-704-13

W6-4-12 or

Flexible delineator
W16-7aP-18
White retroreflective A .
band

%" @ x 3" anchor
Orange }m/\/ 7 — \\5\

é

Surface mountable —/

base Installation

hole

4

Galvanized steel anchor Fle3<ible 1
(see INSTALLATION delineator
NOTES) DETAIL A SIGN

- ATTACHMENT

FLEXIBLE DELINEATOR

INSTALLATION NOTES:

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

For removal, remove anchors and fill installation hole with an epoxy designed
to bond to pavement surface.

In lieu of bolted down base, use an 8" x 8" butyl pad or hot melt butyl.
Remove butyl as close as possible to pavement surface.

1-9" 46" 19"
(9" for 6-0" (9" for 6'-0"
rails) rails)
7 3 Barricade rails —
I I 1" x 8" wood slats or
‘ | 1 I K hollow-profile plastic rails L . Upright
I il . ) 114" x 114" x 12 gauge
18" AV s | ——0.080" Aluminum I Galv steel perforated tube
2'-6 | Hl sign panel T
I ‘5 : (when applicable) Horizontal brace
] ‘ ] Attach to upright and
L ‘L rail with %"@ x 5" bolt
5.0 i : 4-10%"
" ‘ 2-%" x 4" bolts
} 50" | joining sign panel, Sleeve
H rail and upright (typ) 13" x 13" X 12 gauge
A ‘ { Galv steel perforated tube
V4 @\
A K 161" Ballast
1-4 10%" & (see Table)
| __ i

1-%"2 x 3" bolt joining ! 4-7%" !

sleeve and upright (typ)

15" x 1%" x 1

Galv steel perforated tube

ELEVATION VIEW

Horizontal brace

e\ |
5'-0" |
L Skid

1%" x 1%" x 12 gauge

2 gauge

SIDE VIEW

BARRICADE ASSEMBLY DETAIL
(Wood or Plastic Rails)

AA

6" min —— f—

4" Steel u-channel

1.12 Ib/ft min to

.0 Ib/ft max)
— 2"min -
R 3/8"
o) SECTION VIEW
"4 (typ) ‘ Y %" Fastener
77\ i
" One Direction Bi-Directional

e

MOUNTING DETAIL

2'to 8

[

Roadway surface

%"a (typ)

Al
|

qn
REFLECTOR DETAIL

R%

ELEVATION

DELINEATORS

MINIMUM BALLAST
(For each side of barricade support)

Without Sign 4 - 25 Ib sandbags

With Sign 6 - 25 Ib sandbags

Note: Number of sandbags based on a wind speed
of 55 MPH. Sandbags assumed to be placed at or
near the ends of the skids.

Galv steel perforated tube

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-3-13
REVISIONS
DATE CHANGE
9-27-17 | Updated to active voice
11-01-19 | Revised details for Flexible
8-01-24 Eleehclzre:r:ﬁ:rstamplsignature PROFESSIONAL

PE-4683

08/01/24




DocuSign Envelope ID: B6D1C72A-6E5E-4E5C-A02F-4D3D1C582775

Note: In curb sections, place signs a
minimum horizontal distance of 2' Orange flags
from face of the curb to near edge of (urban areas) NOTES:
the sign.
’ 3., 4"4]. R6-1-54 .[* - 1. Sign Supports: Galvanize or paint supports. Minimum post
" " W h W " " sizes are 2.5 Ib/ft u-channel or 2" x 2" x 12 gauge steel
f 60" f 19 h24 ﬂ 1 ,-:Iqj,ped) 19 24 ﬂ 19 perforated tube, except where noted. When installing signs on
18" 4“ 18" |~ T T T T e T ﬂ\I R u-channel, minimum post size for assemblies containing a
o 8" I | } 18" secondary S|gn is 3.0 Ib/ft. Post sizes based on a wind speed
L | " of 55 MPH
- , r el
T 12" q 12" == Place signs over 50 square feet on 214" x 2%" perforated tube
W13-1P-30 Extond 3 T supports as a minimum.
Extend
/ supports 48" supports 24" 48" T Do not attach guy wires to sign supports. Attach wind beams
EN%]O-SZP-M 50" i 36" behind sign panels when used with u-posts.
when
required) \/ 12" i 2. Sign Panels: Provide sign panels made of 0.100" aluminum, %"
6 to 16' 1 l I plywood, or other approved "rnaterial, except where noted.
Vertical clearance \/V L 1 L} ) Punch all holes round for %" bolts.
main sign " "
. I ol " ? ( o 3. Alternate Messages: Install and remove alternate message
Vertical clearance 4, 3 24" 3 Vertical clearance Vertical clearance Vertical clearance Vertical clearance signs on reflectorized plate (without borders) as required.  (i.e.
» (main sign) L 30" —{| Vertical clearance (main sign) (main sign) (main sign) (main sign) "Left" and "Right" message on lane closure sign)
Edge of driving Vertical clearance (secondary sign) ‘ ‘ ‘ ‘
lane (secondary sign) v s 4. Route Marker Auxiliary Signs: Provide route marker auxiliary
6' 48" x 48" DIAMOND SIGN R1-2-60 - YIELD SIGN R1-1-48 - STOP SIGN 48" x 48" SIGN 24" x 36" SIGN SI%HS,kSUCh ads th?I Icardlr:jaltr?lr;ectl?nhatrr\]d dlretcuonaLarr?r‘]Ns' with
min ‘ (with 30" x 30" secondary sign) (with R6-1-54 sign as required) (with R6-1-54 sign as required) e wnd and Jegend that match the roule marker ey are
rT: 48" Interstate - white legend on blue background
\ 48" ] 12" '_ 24"*1 12" | Interstate Business Loop - white legend on green background
=<1 " " " US and State - black legend on white background
Er?gelélyf finished =~ 12 r 24 12 * —TT ™ * County - yellow legend on blue background
shoulder M~ "
- 10
L ing =< 3" 30" 1or lol lol 5. Vertical Clearance: Install signs with a vertical clearance of
i i @ ] Il Il 5'-0" (see TYPICAL SECTION.) In areas where parking or
TYPICAL SECTION 1 i R1-50P-24 ° T I I 20" pedestrian movements are likely or the view of the sign may be
(48" x 48" diamond warning sign shown) 15" (when H . e Ll ] . 30" obstructed, install signs with a vertical clearance of 7'-0" from
4" required) I 24" 48 ° ° 60 . 3" the top of the curb or from the near edge of the driving lane in
18" i 6" W16-2P-30 T I Evzl';;ﬁp-m } } } } 200 15 r’* absence of a curb.
f=— 24" — " oqqn o o] !
A A_‘ 12" |- /\ ] —i / s 1;: /> 3‘ | 12" required) Il g L The vertical clearance to secondary signs is 1'-0" less than the
Il Il 10" 24~ vertical clearance stated above.
1" s L J \/ T 15" T % * " ‘-‘ | ‘ ) g T Provide a minimum clearance of 7'-0" from the ground at the
f i T Il 12 * ” 18" ’7 | i ZT" | T 18" post for signs with an area exceeding 50 square feet.
I Il [ ! Vertical clearance 4 i
12" | ClS: |- : . . . "
LL L Lol ) 1 Vertical clearance * . L ., _l . ? Ve'}ﬁaali: Igizga)nce Vertical clearance t (main sign) ; T t Ve"(t:g?i ﬁ'giagl‘r?)nce 6. Plortable Slgns.dPrgvlde pr?rta_blg signs that meetI the vertical
T ol (main sign) 3 3 f— 24" —u 3 (main sign) & 12 ) Vertical clearance clearance stated above when it is necessary to place signs
} . I 30" —l| Vertical clearance Vertical clearance |- 2g" Vertical clearance (main sign) within the pavement surface.
'/2“ 3 } } 24" e ‘ (secondary sign) ‘ (secondary sign) (secondary sign) ‘
Wl A S ! Use of low-mounting height (minimum 12" vertical clearance)
‘ I 1 ortable signs for 5 days or less, is allowed as long as the view
]7? el | 18" x 18" 48" x 48" DIAMOND SIGN W14-3-64 - PENNANT SIGN . R1-1-48 - STOP SIGN ) 48" x 48". SIGN . 30" x 24" SIGN gf the signgis not obstr&/cted. Time delays causedgby unforseen
i N 15" DIAMOND SIGN (with 30" x 24" secondary sign) (with R1-50P-24 sign as required) (with R2-1aP-24 sign as required) circumstances, such as equipment breakdown, rain, subgrade
1%" K failures, etc., will not accrue towards the 5 day period. Use of
* } 108" 96" 20-1b-60 60" R9-8 through R9-11a series, W1-6 through W1-8 series, M4-10,
1n v " " " I~ g —] 1a" " " TR e o] o " vl and E5-1 is allowed for longer than 5 days.
1% 10%" 6 hSZ —#32 ——\—fSZ ——1 6 16 h32 ——T—f32 —-—' 16 70 I('::l?i?ed) 12 rf36 ——1 12
29" an T T D) e T T T N " Y . . Tol Tol Restrict signs mounted on portable sign supports shown in the
Vertical clearance 0T O O N fo T O Il "‘ 12 [ 24" = 24— 12 F | o0 T ? N 8 LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT
(main sign) I 20" H H I I 20" N H ‘.‘ U ‘.‘ 4 1o g g 1o F 1;3J |3 24 H 1o e 1o details to a maximum surface area of 16 square feet.
| Uj[ W g Ll Hj[ AN AT I ~ ~ R BT "
Il I I I Il I I T 11 e T LT SR FT ! !
24" x 24" Hj? I I I uj~ Il Il HJ I I 13"H H 2ar H (e
I Ll Ll Ll L Ll I L L L I
ROAJ;%EEI\'(IAA&T};ER 1 £l £l N, 0 Pl P Il I I L\'\ J°| ‘ le| l L MINIMUM BALLAST
f H H f ‘ ‘ ‘ ‘ ! ‘ ‘ ‘ ‘ ‘ ‘ f ‘ ‘ 1 T (For each side of sign support base)
4" Vertical clearance 4 Vertical clearance 6" erhcal clearance 3" Vertical clearance Vertical clearance  Vertical clearance 3"  Vertical clearance
. 36" — (main sign) (main sign) maln sign) (main sign) (secondary sign) (main sign) main sign) _
L — 18 ‘ ‘ ‘ i L | Sign Panel Number of 25 Ib
) . . Mounting Height n for
- 108" x 48" SIGN 96" x 48" SIGN 72" x 36" SIGN 72" x 24" SIGN 60" x 24" SIGN 48" x 24" SIGN U et sandbags fo
3..E (ft) 4' x 4' sign panel
| 1 6
6" 0.080" aluminum or 5 )
+ 3" 126" mi %" plywood sign panel %6"o x 3%" A325 or equivalent
for g."" bolt (2 per support) joining sign 7' 10
. panel and supports
3" 1 9'980" aluminum or 150(‘)'rmin ) Note: The number of sandbags are based on a wind
%" plywood sign panel %g"o x 3" A325 or equivalent for 7" UEI;Ightyn speed of 55 MPH. Flace sandbags at or near the
Upright bolt (2 per support) joining sign vertical gt“ ’I‘ 2 :f X 1t2dgfli)ge ends of skids.
J—r P x 1% x 12 gauge panel and supports clearance o perioraec Hbe Horizontal brace NORTH DAKOTA
Steel perforated tube Attach t ight
* 3 T Sleeve B t 805 to uprig DEPARTMENT OF TRANSPORTATION
& 3" 78" max 197 x 1%" x 12 gauge Horizontal brace with %g"a x 5" bolt 10-4-13
5"a x 3" A325 or Steel perforated tube 214" x 214" x 341" x 12 gauge Sleeve REVISIONS
} equivalent bolt joining Skid 5or 7 Steel perforated tube 215" x 215" x 12 gauge DATE CHANGE
Steel p'e_rforated tubg support upright and sleeve 13" x 1%" x 12 gauge minimum 5 s x 3" A325 or Steel perforated tube 11-14-13 | Revised Note 6
Use minimum post size of S i Steel perforated tube vertical / 16 7 lent bolt ioini 9-27-17 | Updated to active voice
215" x 24" x 10 gauge 12"min gy 9" clearance ‘jq:’i"’ﬁtzr;l ' sleé?l'g'"g Skid 11-01-19 | Revised 60"x24" sign detall PROFESSIONAL
. 1 allast | T prig J 215" x 24" x 12 gauge 8-01-24 | Electronic Stamp/Signature PE-4683
Vertical clearance T (see Table) p T 4, (optional) A Steel perforated tub
(main sign) L—— 32"——1 ﬂ 23/s G D C D 18%" Ballast o F—L eel perforated tube
| - a - (see Table) i —
PORTABLE SIGN SUPPORT 30" r<— 343"
36" x 36" LOW-MOUNTING HEIGHT f 72" !
Rougg MARKER PORTABLE SIGN SUPPORT
ASSEMBLY HIGH-MOUNTING HEIGHT
08/01/24




Docusign Envelope ID: 2F5C9714-A0E1-42BB-B36B-42204844BFCB

. ROAD CLOSURE LAYOUTS D-704-15
A END Notes:
G20-2-48 ROAD WORK 1.Variables
LL ~Post Mtd 30005 S = Numerical value of speed limit or 85th percentile.
Post Mtd \va:l\;lri:?mvrjlr?]“rezfg:ﬁpc;rtg]pz'?té: x W for freeways, expressways,
< SPEED and other roads with speeds of 45 mph or greater, or W x S%60 for
= LIMIT y urban, residential, and other streets with speeds of 40 mph or less.
XX W20-1-48 SPEED 2.Place barricades on moveable assemblies and signs on portable
Post Mtd assemblies when located on roadway.
‘ ‘/ LIMIT 3.Place delineator drums, barricades or cones for tapering traffic at
W20-1-48 Interim pavement Fsc?s-tt\;lttgd L+ XX dimension "S" and for tangents space at 2 times dimension "S".
Portable p SPEED LIMIT ENFORCED 4.Place Sequencing Arrow Panels at the beginning of the taper when
ends here (see note #5) VNN FEE $150 1V R2-1-48 possible. Where shoulder width does not provide sufficient room, move
= WHEN WORKERS PRESENT [TT Post Mtd the panel closer to the work area and place on roadway surface. See
IT x :
. 5705505 < (see note #5) Shoulder Closure Standard Drawing.
# . h vt = Use Type A on roadways with slow moving traffic speeds and low
: / Post Mtd T 1L volume (25 mph or less and 750 ADT or less).
W1-6R-48 % m% ¢ W1-6L-48 Use Type B on roadways with moderate traffic speeds and volumes
(optional) 5] % =% . (optional) LEFT LANE (40 mph or less and 5000 ADT or less).
Post Mt =iz % : Post Mtd CLOSED [TT > <\fv Use Type C on roadways with high traffic speeds and volumes (over
AYA 28 : AXMILE £ = 40 mph or over 5000 ADT).
R o= Space drums 25'cto ¢ % < > > > 5.Re-e§tablish spee_q. Determine exact speed limit in the field, dependent on
= as conditions warrant W20-5-48 SE~ B _ location and conditions.
Portable ; : Post Mtd E5+ Sequencing W1-4R-48 6.Determine the reduced speed limit based on the in-place speed limit before
LT | SPEED = 0s o5~ arrow panel Portable  construction. Where speed reductions exceed 30 mph, install a second
A LIMIT : W3-5-48 % speed limit sign with the desired speed reduction (not to exceed 30 mph.)
W1-3R-48
12C XX W1-4R-48 Post Mtd . Place the second speed limit sign at % B
7.IMnstaIItf£ig.s orr: warningﬂsigns in urb;n allre?s rl\/qhendsigns fa{ﬁ not portaléle.t
¢ PREPARED [T o ount 24 inch square flags perpendicular to the edges of the sign, and a
STOP 128 sg;t;f’lg 5 f or LEFLTOLSAEE Varies such a distance above the edge that the flag does not touch the sign when
'ctoc - limp.
1 I XRXFT 8.Cover existing speed limit signs within reduced speed zones.
\IIZ'V3-4-48 T | o o W13-1P-30 1S.XVhere n?lcessary, enr?igtleerwill deterr1r1tin<_a sl_afe si;’aeedi g i )
ortable 128 -1P- W20-5-48 %L Mi .As an option, use portable sign supports in lieu of post mounted signs in
I )M(,,a( (see note #9) Post Mtd 2L Min W1-4L-48 accordance with NDDOT Standard Drawing D-704-14.
L # o Post Mtd R2-TaP-24 f Portable 11.Sign G20-55-96 is not required if this layout is part of other traffic control
0 . : Post Mtd o that contains this sign, or the work is less than 15 days.
« . : S T 12.Recommend using 40 mph speed limit in vicinity of workers, unless location
A : \?Z):)-t?oi-;? ™ & ; ROAD (see note #6) 5283 HIREEY and conditions diclate ofheraise, ey ene ’
+ Post Mtd : CLOSED gpe s o Sequencing
Y= | o . R11-2-48 SI2| arrow panel R2-1-48 ADVANCE WARNING SIGN SPACING
« Short term < & Barricade Mtd (see note #4) SPEED DistanceMB_et\?ﬁ)en Signs
i N Road Type in.
R2-TaP-24 25 Ft striping with @ o, e LIMIT A B S
Portable hard surfaced ® h R2-1-48 g g é g é Urban - Low Speed (30 mph or less) 150 150 150
(see note #6) roadways 5 W1-6L-48 -1 £8)eF |2 Urban - Low Speed (over 30 to 40 mph) 280 280 280
- Space drums 25'cto ¢ Barricade Mtd Short term | A OS8R E e Urban - High Speed (over 40 mph to 50 mph) 360 360 360
2ot o as con Itlons warrant W4-21-48 == striping i Rural - High Speed (over 50 mph to 65 mph) 720 720 720
5 S £ § <5 . Post Mtd | R2-1aP-24 Urban Expressway and Freeway
=225 : R2-1aP-24 < Post Mtd (85 mph to 60 mph) 8s0 | 1880 | 2200
/\ S|° &€ : Post Mtd = (additional speed g%‘ﬂfﬁfgegg"[‘fgh?”d Freeway 1000 | 1500 | 2640
: (additional speed P drop-see note #6) - !
— S vimh drop-see note #6) Repa e
W20-7-48 2S Ft #ngﬂisn?]e?evemem W1-3L-48 W1-4L-48 KEY
Portable 11 SPEED 2 - E= Type Ill barricade Work area
Q W20-7-48 R2-1-36 MPH LIMIT @ ‘E 1 4 W4-2R-48 ;
< Portable TP- <5E Post Mtd £ sign =0 Flagger
T <PEED o W13-1P-30 - oo nr
N LIMlT N (see note #9) XX h-1 ® Delineator drum 000 Sequencing arrow panel
o <
z i Post Mtd RO-1-28 < 2 ®| | ko A & Tubular markers TT Vertical panels back
0 e P a T Post Mtd
« ost Mtd < g# (see note #6) to back
meu :i. * (see note #5) 7/ RIGHT LANE
nsu = 1 <
o | e ) NI 4
SPEED ortable IO N
o e =~ L1
LIMIT i | (see note #6) = XX R2 o4 ROAD WORK sh R'SELZ‘QE SPEED LIMIT ENFORCED
i V4 -1aP- G20-2-48 oulder W20-5-48 XXILE
X X 128 o Post Mtd Post Mtd Taper Post Mtd MINIMUM FEE $150
R2-1-36 Ll j BE = W3-5-48 (see note #6) n WHEN VIORKERS PRESENT
-1- 1 Post Mtd — W3-5-48 W20-5-48 G20-55-96
Portable PREPARED Longitudinal Buffer Space Post Mtd Post Mid Post Mtd
SPEED LIMIT ENFORCED Speed Length | | -
mph Min (feet
W3-4-48 MINIMIUM FEE $150 (mph) (feet) L 1]
WHEN WORKERS PRESENT 20 115 NORTH DAKOTA
Portable G20-55.96 25 155 DEPARTMENT OF TRANSPORTATION
Post Mtd :30 220 9-27-13
W3-5-48 :‘g %Eg REVISIONS
Portable 45 360 DATE CHANGE
TYPE A 50 425 (1):3-81-}; gpdatﬁd Notzsg( Spcimlzimiidsigns
i -01- ign, Notes, t t
TEMPORARY ROAD vF\’lggt mf 55 495 | | 120821 | Switehed order of Road Work PROFESSIONAL
60 570 Ahead and Spd Limit Enforced PE-4683
CLOSURE TYPE B e o 12022 [Rores Soloe A v 06/30/25
Sign R2-1aP-24 not needed ROAD CLOSURE WITH A DIVERSION £ 50 063025 | Logisaie Changes
on project using pilot car. o Two lane highway where roadway is closed and detour 80 910 TYPEC
Portable provided (signing shown for one direction only). Use on HALF ROAD CLOSURE ON A MULTI-LANE,
W20-1-48 bridge and culvert installation with % mile or less closure. HIGH SPEED HIGHWAY W20-1-48
4 lane undivided highway with half the roadway closed. Post Mtd




Docusign Envelope ID: 2F5C9714-A0E1-42BB-B36B-42204844BFCB

TERMINAL AND SEAL COAT SIGN LAYOUTS D-704-20
ROAD WORK i
END <<= NEXT 00 MILES State glrghway State Highway SPEED LIMIT ENFORCED 5201260
ROAD WORK NEXT 00 MILES = High volume . or ROAD WORK N 1 NEXT 00 MILES
G20-2-48 G20-50a-72 W20-1-48 local road w20-14g \ High volume <= NEXT 00 MILES MINIMUM FEE $150 rowom ] G20-1b-60
a local road Private Dri NEXT 00 MILES 20-52aR-72 WHEN WORKERS PRESENT -
Barricade mounted Post mounted Post mounted nvate Drive = G20-52aR- |_neroswEss | (See note #9)

: %A | %

= T =
K ROAD WORK ROAD WORK
<= NEXT 00 MILES <= NEXT 00 MILES
NEXT 00 MILES => NEXT 00 NILES =>
ROAD WORK END
520-50a-72 620-50a-72

Post t
ost mounted or Post mounted
Section Line G20-50a-72 G20-55-96 Post mounted
Post mounted Post mounted
A—

Post ted Post ted TYPE G =
ost mounte ost mounte Low Low G20-52alL-72
TERMINAL SIGN LAYOUT - volume oot O G20-2-48
2 and 4 lane highway with intersecting local road local road Post mounted
routes where traffic is maintained.
SPEED LIMIT ENFORCED
ROAD WORK
G20-1-60 MINIMUM FEE $150
NEXT 00 MILES
e G20-1b-60 WHEN WORKERS PRESENT
T l(Seenote #9) G20-55-96 W20-1-48
Post mounted Post Mounted Post mounted

R2-1-48
(see note #3)

A FRESH OIL
SPEED SPEED
LIMIT FRESH OL R2-1-48 LIMIT DO LOOSE ROCK \
(see note #3)
XX W22—8-48 XX NOT W22-8-48 NDOQI' \
= o NEXT 00 MILES
R2-1-48 NEXT 00 MILES PASS \ / LEXT o0 WLis] PASS
Post mounted — R4-1-48 2 W20-52P-54 -
(see note #2) W20-52P-54 R2-1aP-24 W8-12-48 R2-1aP-24 Post mounted W3-5-48 R4-1-48 W8-12-48
Post mounted Post mounted Post mounted Post mounted

\jj\jj/J jjjj/j/

|
|
c——F—ro—f—rs——> i 5 f——a—F——s———c— T % e e e e e e
; i
|

L f ~_ F — [

SPEED
DO , LIMITH  R2.1-48 XX
NOT N X X |[(see note #3) (s65 note #3) FRESH OIL R2-1-48
- DO X X LOOSE ROCK Post mounted
£ AT SEAL CO;'?'( I;IIEGTI LAYOUT NOT Woogag 000
R4-1-48 $150 ¢ ) mgg;um =0~
W8-12-48 Post mounted W3-5-48 R2-1aP-24 2 and 4 lane highway with intersecting PASS » [
Post mounted Post mounted W20-52P-54 Post Mounted routes where traffic is maintained over \/ R2-1aP-24 —_—
Post mounted seal project. R4-1-48 Post mounted W20-52P-54
W8-12-48 Post Mounted Post mounted KEY
Post mounted .
E=  Type lll barricade
Notes: £ sign
1. Place barricades on moveable assemblies and signs on portable assemblies when located on roadway.
2. Determine the exact speed limit in the field, based on location and conditions.
3. Determine the reduced speed limit based on the in place speed limit before construction. Where speed limit reductions exceed 30 MPH, NORTH DAKOTA
install a second speed limit sign with the desired speed reduction (not to exceed 30 MPH.) Place the second speed limit sign at % B. DEPARTMENT OF TRANSPORTATION
4. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of ADVANCE WARNING SIGN SPACING 9-27-13
the sign, and at such a distance above the edge that the flag does not touch the sign when limp. Distance Between Signs REVISIONS
5. Cover existing speed limit signs within a reduced speed zone. Road Type Min. (ft) DATE CHANGE
6. On seal coat projects, place signs R2-1-48, R2-1aP-24, R4-1-48, W22-8-48 and W20-52P-54 after all important intersections and at five A B c 08-17-17 | Updated notes & sign numbers
mile intervals. Place sign W8-12-48 after all important intersections and at 2 mile intervals until short term center line pavement Urban - Low Speed (30 mph or less) 150 150 150 11-01-19 | Updated note & sign PROFESSIONAL
marking is placed. Urban - Low Speed (over 30 to 40 mph) 280 280 280 12:08-21 | Switehed order of Road Work PE-4683
7. As an option, use portable sign supports in lieu of post mounted signs in accordance with the NDDOT Standard Drawing D-704-14. Urban - High Speed (over 40 mph to 50 mph) 360 360 360 &addzd Dollars At Work 06/30/25
8.  Cover or remove speed limit signs from layout Type H when loose aggregate is removed. Rural - High Speed (over 50 mph to 65 mph) 720 720 720 11-29-22 [ Removed Dollars At Work
9.  Install sign G20-1b-60 when work is suspended for winter. Urban Expressway and Freeway 850 | 1350 | 2200 06-30-25 | Legislaiive Changes
10.  Use other traffic control layouts in immediate work areas. Place sign R2-1aP-24 below speed limit signs in reduced speed limit work areas. (55 mph to 60 mph)
11.  Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, or the work is less than 15 days. R7‘6ra' Eﬁ;t)ressgwayhand Freeway 1000 1500 | 2640
12. Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. fnte?;tg o/d LanmepD)i :
rstate/- vided 750 | 1000 | 1500
(Maintenance and Surveying)
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DETOUR AND ROADWAY DIVERSION SIGN LAYOUTS D-704-21

Ma-8-24 {DETOUR DETOUR] M4-8-24
M3-1-24  [NORT

NORTH| M3-1-24

M4-8-24 | DETOUR M1-4-24

M3-3-24 |SOUT Post mounted
mta-24) X X! \ 50" Max

-
(—
MB-TL-21 A
Post mounted
— R1-1-30

M4-8-24 [DETOUR) /PC’Sf mounted
M3-1-24 [NORTI 100" min.

XX 150" max.ﬁ

M1-4-24
M5-1R-2
Post mounM P;\g?;?ﬁ:& d
- ui
M4-8-24 |DETOUR
M3-1-24  JNORTH A
R %o DETOUR] M4-8-24
XX woumed NORTH M3-1-24
M1-4-24 "
Post mounted j
i

=7

i
(K

DETOUR|M4-8-24

-1 W5-2-30
M3-1-24 Post mounted R1-1-30
Post mounted
W1-5R-30

Post mounted

M1-4-24

50" Max

/ R1-1-30 =
Post mounted M1-4-24
(<]

f L 100" min. MB-TL-21
150" max. Post mounted

-
METT21 M4-8-24 | DETOUR|

Postmounted ~ M3-1-24[NORTH 150"

ROAD CLOSED
OOMILES AHEAD
LOCAL TRAFFIC ONLY

R11-3a-60
Post mounted

W5-2-30
Post mounted

L2 !

P Mte'1 R'ZJ o BOUTH|m3-3-24
o MB-TR-21 ost mounted A’ n T \
W20-3-48 Post mounted ) ( - 1L W20-2-48

Post mounted N2 M4-8-24|DETOUR Post mounted Post mounted

W20-2-48
Post mounted

R1 1-30 M4-8-24 -DETUUR Mii24
,+ . M?“R'ZJ , PWJ_R-s?d \T Post mounted M3-324 Post mounted M3-1-24 |NORTI [DETOUR) M4-8-24  [DETOUR] Ma-8-24
— - 0st mounte 0st mounte: bl T
- aAw jLad} ] oy ([NORTHvz-1-24  [NORTH ma-1-24
M5-TR- 21 PRt Post mounted M4-8-24 [DETOR]  m1-4-24 D) N
Post mounted 0st mounte M3-3-24 = Va4 | M1-2-24
A . A Post mounted o8
M6-TR-21 DETOUR M1-4-24 MBT-21 v
Post mounted ‘ ROAD A 5~ Post mounted MB-TR-21 MB-TR-21
TT Post mounted Post mounted W20-3-48
| 150' | CLOSED M21 100" min. =] Post mounted
A _‘ R112-48 Postmounted 150" max. Xy~ 2
M1-4-24 100" min. ‘ Post mo-unted Barricade mounted
Post mounted q 150" ma. ‘ o k / 7\ e 1 5 1 5
-C o %B BB A N | %% w 1\ ~ ] I - | !
A % B %8B c
I

m \- ; L /ﬂl \‘&’t SOUTH| M3-3-24
(S e TYPE | =S| [Fom

DETOUR] M4-8-24 M4-8-24 ROAD DETOUR SIGN LAYOUT Barr’;ﬁggeoﬁlﬁfmed CLOSED ==
[SouTH wa-3-24 ws2e [ cLOSED [ ' 2 lane highway when roadway o Post mounted
is closed and detour provided arricade mounte

N
m M1-4-24 ) (| M14-04 Barricade mounted
= e

M5-1L-21 M6-1L-21
W20-3-48 W20-2-48 Post mounted Post mounted )
Post mounted Post mounted A
SPEED ROAD i)
b Wtzg-g:rtfed LIMIT WORK x
0S|
XX Foable | 100 Min 7 v
R2-1-36 L L R2-1aP-24 W20-1-48 W3-5-48
Portable 3 WidR s Wao-1-48 Poﬂible Portable Portable /
(see note #11) / W20-1-48
’ H H H HHHHHBHHEHHH H H \j \j 1 . 4 / 4 Portable
%C %C %B %B A B A e L © P S— %A %A B %B %5C %C
e © ° ° W AN W LI ) e o
Eny T A4
F 10" Minimum S KEY
widenin, .
9 SLFI'EFTD == Type lll barricade NN Work area
i XX i i
Witkas e ﬁ Sign IT Vertical panels
Portable Portable back to back
\/ W20-1-48 VN . WA1-41-48 (see note #11) .
W20148 oS4 Portable W08 Portablo TYPE J @ Delineator drum
ortable Ra-Tap24 ROAD CLOSURE WITH A DIVERSION SIGN LAYOUT
Notes: 2 lane highway with widened section,
1. Variables - ) ) traffic maintained in both directions. NORTH DAKOTA
S=Nymencal value of speed limit or 85th percentile. W=The width of taper. ) . o . DEPARTMENT OF TRANSPORTATION
L=Minimum length of taper, or S x W for freeways, expressways, and all other roads with speeds of Use layout when work is less than 5 days or is within a project. 52713
45 mph or greater, or W x S?/ 60 for urban, residential, and other streets with speeds of 40 mph or less. i
2. Place barricades on moveable assemblies and signs on portable assemblies when on roadway. ADVANCE WARNING SIGN SPAC'NG " REVISIONS
3. Space delineator drums and vertical panels at dimension "S" for tapering traffic. Space delineator drums, Distance Between Signs DATE CHANGE
tubular markers and vertical panels at 2 times "S" for tangents. Road Type Min. (ft) - R [T ————
4. Determine the reduced speed limit based on the in place speed limit before construction. Where speed A B - pdated notes & a Spafimi
limits exceed 30 MPH, install a second speed limit sign with the desired speed reduction (not to exceed Urban - Low Speed (30 mph or less) 150 150 150 oy | Revse %z'lﬂ’r:;f\?fo”,kc"s?gi PROFESSIONAL
30 mph.) Place the second speed limit sign at % B. Urban - Low Speed (over 30 to 40 mph) 280 280 280 112922 | Removed Dollars At Work PE-4683
5. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inches square flags perpendicular Urban - High Speed (over 40 mph to 50 mph) 360 360 360 06-30-25 | Legislative Changes 06/30/25
to the edges of the sign, and at such a distance above the edge that the flag does not touch the sign when limp. Rural - High Speed (over 50 mph to 65 mph) 720 720 720
6.  Cover existing speed limit signs within a reduced speed limit zone. Urban Expressway and Freeway
7. Covered (when approved by engineer) or obliterated payment marking measured as Obliteration of Pavement Marking. (55 mph to 60 mph) 850 1350 2200
8.  As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14. Rural Expressway and Freeway
9.  If the tangent between tapers is less than 600", as an option, use sign W24-1-48 in place of double reverse curve signs. (70 mph to 80 mph) 1000 1500 2640
10.  Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. Interstate/4-Lane Divided
11.  Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions. (Maintenance and Surveying) 750 1000 1500
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Truck
CONSTRUCTION TRUCK AND TEMPORARY DETOUR LAYOUTS . /N D-704-22
Truck CROSSING
approach RITT%8 XXXX FT KEY
Post mounted: v Type Ill
R1-1-48 (see note #9) W8-55-48 = e EXJ Work area
Post mounted | Post mounted |
(see note #9) ‘ c |
| ‘ Post mounted j C.IF-(%%(S:WG , = c T‘ ;: Sign ] Flagger
I - — !
. ‘ %% ‘ c ‘ XXKKFT = TYPE L
‘ | , TRUCKS CROSSING ROADWAY
- Trucks crossing through highway.
1L TYPEK ngfn?g;ﬁ?ed Cover signs or take down at night.
N TRUCKS ENTERING ROADWAY
Heavy truck traffic onto through highway.
Cover signs or take down at night.
/ Truck R1-1-48
W8-54-48 approach  Post mounted
Post mounted (see note #9) or
W1-4R-48 2R,
» Post mounte: Wi-3R-48 W3-5-48
Post mounted
W1-6R-48 W20-7-48 XX X X Portable
h Barricade mounted  Portable P ;P1"P D M.P.H.
A W13-1P-30 R2-1aP-24
Wi1-6L-48 (see note #2) (see note #2) Portable W3-4-48
Barricade mounted Portable
— ) N e =
; | | | | |
— 12 l 12 A | 128 | 12¢C l 12¢C !
i 12¢C i 12C i 128 i 12 A ~—12A—
I [ [ [ [ I
- = = =SS .
Y, — TYPE M
TEMPORARY DETOUR LAYOUT
Temporary detour for culvert installation within major work areas.
Remove signs when detour is removed. Engineer may eliminate
or need for flggman depending upon location gnd condit)i,on of detour. SPEED LIMIT ENFORCED ("Ror0 WoRK G20-1-60
W20-7-48 NEXT 00 MILES o
W1-4L-48 Portable R2-1-36 MINIMUM FEE $150 i
\IQV3r-t5-tf|8 Post mounte W1-3L-48 SPEED WHEN WORKERS PRESENT o Rk G20-1 ?-f;%
ortable Portable ROTaP04 XX ost mounted LIMIT - (see note #8)
-lar-. MP.H G20-55-96 Post mounted
Portable WA13-1P-30 >M(P>H( X X ﬂ?gﬁggo Post mounted T
(see note #2) W13-1P-30 T
(see note #2) = “ [ RoAD WORK
RET=P24 W3-4-48 W3-5-48 NEXT 00 MILES =>
a Portable {
W20-7-48 Portable Portable
Portable G20-52aR-72
{ J J j :‘ Post mounted
50 A ‘ ‘ ‘
‘ ‘ . A 50 to l LT%" 112 Bg—l—i 112 844—7 12 04—1 500' Min 300" Min
— 112 B— 112 B—f= 0o
TYPEN TYPE O
] TEMf’?RdARY QOPS;TBHJC-E.I?N 2 & 4 LANE HIGHWAYS WHERE
emporary half-roaqaway constructon for two-lane highway.
R2-1-36 Maintain one-way traffic through work area within major work area. TRA'TFIC IS MAI NTAI NED END
T-Intersection location used in
PREF?:\ERED SLFI’EII-:'IP conjunction with other standards ROAD WORK
G20-2-48
JO §TOP Xx Post mounted Rt1-1-48t d 1l
W3-5-48 W20-7-48 0S motun#z
Portable W34-48 "“E:E‘S‘{'” Portable (see note #9)
ROAD WORK
Portable R2-1aP-24 <= NEXT 00 MILES
Portable G20-52alL-72
Notes:
1. Place barricades on a moveable assemblies and signs on portable assemblies when located on roadway. Post mounted
2. Where necessary, safe speed to be determined by the Engineer. NORTH DAKOTA
3. Determine the reduced speed limit based on the in-place speed limit before construction. Where speed reductions exceed 30 mph, install a DEPARTVIENT OF TRANSPORTATION
second speed limit sign with the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at % B. R:VZI;& S
4. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of the sign, ADVANCE WARNING SIGN SPACING _
and at such a distance above the edge that the flag does not touch the sign when limp. Distance Between Signs Salld CHANGE
o s e . ot Road Type Min. (ft) 08-17-17 | Update notes & sign numbers
5. Cover existing speed limit signs within a reduced speed zone. A B C 11-01-19 | Revised sign numbers & note 7 PROFESSIONAL
6. Covered (when approved by engineer) or obliterated pavement marking measured as Obliteration of Pavement Marking. Urban - Low Speed (30 mph or less) 150 150 150 12-09-21 Qggﬁjoﬁfiegzﬂ:kl;sr};ﬂswd PE-4683
7. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14. Urban - Low Speed (over 30 to 40mph) 280 280 280 11-29-22 | Removed Dollars At Work 06/30/25
8. Install sign G20-1b-60 when work is suspended for winter. Urban - High Speed (over 40 mph to 50 mph) 360 360 360 06-30-25 | Legislative Changes
9.  If existing stop sign is in place, a 48" stop sign is not required. Rural 'E':;grgsiazeda(ﬁd"fr:gw'gph 10 65 mph) 720 | 720 | 720
10.  Sign G20-55-96 is not required if layout is part of other traffic control that contains this sign, or if work is less than 15 days. (55 mph to 60 mp%) Y 850 | 1350 | 2200
11. Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. Rural Expressway and Freeway 1000 | 1500 | 2640
(70 mph to 80 mph)
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500




Docusign Envelope ID:

2F5C9714-A0E1-42BB-B36B-42204844BFCB

MISCELLANEOUS SIGN LAYOUTS

R2-1-48

Low
Shoulder
or
Shoulder W21-5-48
Work Portable
SHOULDER
WORK
A or
Low
\\SHOULDER
1L f/ws--4s
Portable
TYPE BB

\Within major work area
where sign conditions exist

Fresh Narrow

Oil Road
A -
A

W5-1-48
_ Post mounted
W21-2-48 111
Portable
TYPE CC TYPE DD

Where sign conditions exist Where sign conditions exist

1. Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions.
2. Determine reduced speed limit based on in-place speed limit before construction. Where speed reductions
exceed 30 mph, install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.)

Place the second speed limit sign at ¥B.

WAIT FOR 3. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags
PILOT perpendicular to the edges of the sign, and at such a distance above the edge that the flag does not touch
the sign when limp.
CAR 4.  Cover existing speed limit signs within reduced speed zones.
G20-4b-36 5. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard
Portable Drawing D-704-14.
6.  Sign G20-55-96 is not required if this standard is part of other traffic control layouts, or work is less than
TYPE KK 15 days.
At major intersections 7. When pilolt car operation is used, place sign G20-4b-36 "Wait For Pilot Car" at major intersections within pilot
L car control area.
within pilot car control area 8. Recommend 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.
9.  Layouts shown for one direction only.

Where sign conditions exist

Haul (see note #2)
au
road
[¢ %C %B ) %B ) %A %A ) 30' max ‘ 1/2
‘ ‘ ‘ - R2-1aP-24
Post mounted
SPEED ): Post mounted
BE LINIT
PREPARED XX J_L y
W21-3-48 JO ST0P
Post mounted R2-1-48
W21-3-48 -7- !
Post mounted W35.48 W3-4-48 e \W20-7-48 TYPE Y Post mounted 2B Other
Post mounted FEET (see note #1) Control Device
Post mounted WAB2P-30 Where haul road crosses 11 Post mounted
Post mounted p?ft%aoz'fé 4 _highway outside major work area.
(see note #2) Signing shown for one direction only. %8 SPEED LIMIT ENFORCED
l/ MINIVUM FEE $150
J_L WHEN WORKERS PRESENT
G20-55-96

Post mounted

TYPE Z
Where speed zone is needed

Signing shown for one direction only.

%A

W8-1-48
Portable

TYPE FF
Where sign conditions exist

D-704-26

Flagger
4 <
e qf « <« W
- % c % g F Longitudinal — 2SFt+A+4B F
}———{
8 ® BufPer Space
R2-1-48

d

PREPARED
J0 STOP SLl?ElETD
W21.648  W35-48 w3448
Portable Portable Portable R2-1aP-24 W20-7-48 R2-1-36
Post mounted Portable Portable

W8-3-48
Post mounted

Signing shown for one direction only.

(see note #2)
TYPE AA
Where survey crew is used
Signing shown for one direction only.

DO
NOT
PASS
BA  R4-1-36
Portable
11
2
L J/WS 11-48
Portable NEXT 00 MILES |
W20-52P-54
GG TYPE JJ Post mounted

Where elevation difference

- For break in pavement.
exists between lanes

Install signs when conditions exist
and remove when not applicable.
Signing shown for one direction only.

KEY
= Flagger ﬁ Sign
A Cones X Survey Equipment
Longitudinal Buffer Space S = Numerical value of speed limit or 85th percentile)
*Speed Length
ADVANCE WARNING SIGN SPACING (mph) Min (feet) NORTH DAKOTA
Distance Between Signs 20 115 DEPARTMENT OF TRANSPORTATION
Road Type Min. (ft) 25 155 9-27-13
A B c 30 200 REVISIONS
Urban - Low Speed (30 mph or less) 150 150 150 35 250 DATE CHANGE
Urban - Low Speed (over 30 to 40 mph) 280 280 280 40 305 — ——
Urban - High Speed (over 40 mph to 50 mph) 360 | 360 | 360 45 360 T e oy Hpdated PROFESSIONAL
Rural - High Speed (over 50 mph to 65 mph) 720 720 720 50 425 (1);2;;2 EeVEseg gf)tte 5& zign numzerls PE-4683
Urban Expressway and Freewa 55 495 ST evised distance & removed signs Y
(55 mph it mpry\) Y 850 | 1350 | 2200 2 0 063025 | Legislative Changes 06/30/25
Rural Expressway and Freeway 65 645
(70 mph to 80 mph) 1000 1500 2640 70 730
Interstate/4-Lane Divided 75 820
(Maintenance and Surveying) 750 1000 1500 80 010
* Posted speed, off-peak 85th percentile
speed prior to work starting, or the anticipated
operating speed in mph.




DocuSign Envelope ID: 3284CF4B-204D-426B-8A3F-BDE7624EB5B7

o P eln

Shoulder
CW21-10
10+ -
&v:g N 9) V- S T — gwmg " T 500-750 —— -
//{///A\\\}\\ (See Note # 9) EI:I:D

Typical Shadow Vehicle 1
Two-Way Roaday | shadow Veicle 1
Truck Mounted

Attenuator

Work Vehicle

Two-Way Roadway with Paved Shoulders

MOBILE OPERATION
(PAVEMENT MARKING)

D-704-27

Sign Details

CW21-10
CW21-10A

(See Note #9) |

Truck Mounted
Attenuator

Two-Way Roadway without Paved Shoulders

Typical Shadow Vehicle 1 & 2

Shoulder
-
-
500' - 750 150" - 250" Varies
W20-5-48
CW21-10A
See Note # 9 J
( ) % 2
Truck Mounted Shadow Vehicle 1 Shadow Vehicle 2 Work Vehicle —_
Attenuator
Shoulder
Undivided Multi-Lane Roadway
Shoulder
W20-5-48
CW21-10A (See Note # 9 )
W20-5-48 - - - Ul -l N - -
10"+
CW21-10A = WET PAINT — — - - — — — — - -
(See Note # 9)[7 QY
y/{///AA\\\}\\ Work Vehicle Shadow Vehicle 2 Shadow Vehicle 1
Shoulder

Multi-Lane Highways

\ .
} 150" - 250
A = |Left]| Right| [Center

u 500' - 750 4—1

Shadow Vehicle 1

Shadow Vehicle 2

Work Vehicle

Shoulder

~ 500" - 750' —l—

150" - 250' 4—1

Divided Multi-Lane Highway

Notes

ol ol

S ©o

8'%g" L— B a 27%g" —— = 275/16"—j 8'%g"
?Drf\/VETi PATINT || 2
P4

} P
% 6%
Y CW21-10A

Use additional vehicles you choose to be in the convoy with truck mounted attenuators, at your own expense.
Display yellow rotating beacons or stobe lights on shadow and work vehicles, unless otherwise stated in the plans.
Use Type B or Type C flashing arrow panels controlled from inside the vehicle.
Provide each vehicle with two-way electronic communication capability.
Move shadow vehicle 1 first to shadow other convoy vehicles when convoy changes lane.
Vary vehicle spacing between shadow vehicle 1 and shadow vehicle 2 based on sight distance restrictions. Motorists
approaching the work convoy need to see trail vehicle in time to slow down and/or change lanes as they approach
shadow vehicle.
Sign Colors
Letters = Black
Border = Black
Background = Orange
As an option, use shadow vehicle 2 the paint tender vehicle.
Use sign CW21-10A only during painting operation.
Pull over work and shadow vehicles periodically to allow motor vehicle traffic to pass on two lane - two way roadways.

KEY

£ Sign

’/\\A‘ Truck mounted attenuator

[_]  Flashing arrow panels:

Right directional

Left directional

Double arrow directional
& Caution Mode

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
9-27-13
REVISIONS

DATE CHANGE

6-18-14  |Removed shadow vehicle 2

on two lane roadways
9-27-17  [Updated to active voice

11-08-19  [Changed Standard Heading
8-02-24  |Electronic Stamp/Signature.

PROFESSIONAL

PE-4683

08/02/24




Docusign Envelope ID: E17899F0-B912-4482-BF85-7148763D5F5D

WORK
AHEAD SPEED LIMIT ENFORCED
MINIMUM FEE §150
> WHEN WORKERS PRESENT
W20-1-48

Post mounted

G20-55-96
Post mounted

LEFTLANE
CLOSED

W20-5-48
Post mounted

i M

R2-1-48 R2-1-36
(so6 note #11) SIGN LAYOUT FOR ONE LANE CLOSURE (5ee nole #2) D-704-35
SLFI,ILEAII-:TD INTERSTATE SYSTEM SPEED SLP”EAII-:TD SPEED ] KEY
R2-1-36 LIMIT 6 5 LIMIT - Typel barnf:ade [Z1 Work area
(See note #2) 4 O 8 O FE= Type Il barricade =0 Flagger
> > > W20-7-48 E= Type lll barricade oco - Sequencing arrow panel
fio . o Portable R2-1-48 £ sign i Tubular markers
R2-1aP-24 s (See note #2) R2-1aP-24 (See note #7) @®  Delineator drum
Post mounted W4-2L-48 Sequencing arrow R2-1aP-24 Portable Post mounted
Post mounted panel Type C Portable Flaggers as necessary END
F in work area Type Il barricades @ % mile |- E ROAD VIORK
oot I N N S S G20-2-48

e

! 1000’

ADVANCE WARNING SIGN SPACING

Distance Between

Road Type Signs Min (ft)
A B C
Rural - High Speed (over 50 mph to 65 mph) 720 | 720 | 720
Urban Expressway and Freeway (55 mph to 60 mph) 850 | 1350 | 2200
Rural Expressway and Freeway (70 mph to 80 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided (Maintenance and Surveying)| 750 | 1000 | 1500

SPEED LIMIT ENFORCED

W20-1-48
Post mounted

MINIMUM FEE §150
WHEN WORKERS PRESENT

G20-55-96
Post mounted

CLOSED
XXMILE

W20-5-48
Post mounted

LEFT LANE CLOSED
WORKERS IN WORK AREA

R2-1-48
(See note #11)

SPEED
LIMIT

65

R2-1-36

Post mounted

NINMUM
FEE

W4-2R-48
Post mounted

Sequencing arrow
panel Type C

(See note #2) 4 O

Notes:
. Install advance signs for flagging when flaggers are flagging.

=y

Post mounted

F
1/2A4—L* %AA

100'

2. Move the advanced flagger sign and the speed limit signs as the work area moves through the construction zone. When the work area is not visible from the

flagger, move the flagger station so the work area is visible. Space the 40 mph speed limit sign at %A in advance of the flagger sign and move the 65 mph
speed limit sign. Cover or remove the 40 mph speed limit and Minimum Fee $150 signs and the 65 mph speed limit sign upon completion of the work day or

when workers are not present.

w

. RAMPS: When the work area encompasses an entrance ramp, install a 40 mph speed limit sign on the ramp and cover any existing yield sign. Install new yield

sign as necessary. Remove the ramp speed limit sign when the main line 40 mph speed zone is moved past the ramp.

»~

. Variables:
S=Numerical value of speed limit or 85th percentile
W=The width of taper.

L=Minimum length of taper, or SxW for freeways, expressways, and all other roads with speeds of 45 mph or greater, or
WxSxS/60 for urban, residential, and other streets with speeds of 40 mph or less.

i &

the work area and place on the roadway surface.

Space delineator drums for tapering traffic at the dimension "S". Space tubular markers used for tangents at 2 times dimension "S".
Place sequencing arrow panels at the beginning of the taper when possible. Where shoulder width does not provide sufficient room, move the panel closer to

Use Type C on roadways with high traffic speeds and volumes (over 40 mph or 5000 ADT or greater).
. Re-establish the speed limit. Determine the exact speed limit in the field, dependent on location and conditions.

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

7

8

9. Upon approval, the Engineer will measure obliterated or covered pavement marking as Obliteration of Pavement Marking.

0. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of the diamond

sign, and at such a distance above the edge that the flag does not touch the sign when limp.
11. Determine the reduced speed limit dependent on the in place speed limit before construction. When speed limits are to be reduced more than
30 mph, install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at 'B.
12. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.
13. Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, or the work is less than 15 days.

SPEED
LIMIT

MINIMOW
FEE
$150

Flaggers as necessary in work area

W20-7-48
R2-1aP-24 (See note #2) 1000' max
Portable Portable

Work area
length varies

Begin daily
construction area

RIGHT LANE CLOSED
WORKERS IN WORK AREA

EXIT
P 4 ’
E5-1-48 R2-1-36
Portable SPEED|  R1-2-60
LIMIT Portable
SPEED LIMIT ENFORCED 4 O
MINIMUM FEE $150 e
WHEN WORKERS PRESENT =
G20-55-96 R2-1aP-24
Post mounted Portable
Install this sign only when ramp  (see notes #2 & #3)

volume is 1000 ADT or more

construction area

SLTEIIE.P SPEED
LIMIT
65 R2-1-36 80
R2-1aP-24
(See note #2) R2-1-48
Portable (See note #7)

Post mounted

END
s ROAD WORK

G20-2-48
Post mounted

””””””” F 7 F
100’ A —-J—— YA —-J

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

9-7-2012
REVISIONS
DATE CHANGE

06-23-14 | Revised Note 12
03-15-16 | Removed Do Not Pass sighs PROFESSIONAL

& updated notes
08-17-17 | Moved speed signs & added note PE-4683
10-17-17 | Corrected spelling of "shoulder" 06/30/25
11-01-19 | Revised tubular Mrkrs symbals
12-08-21 | Switched order of Road Work

Ahead and Spd Limit Enforced,

added Dollars At Work, &

removed table
11-29-22 | Removed Dollars At Work
06-30-25 | Legislative Changes




PORTABLE SIGN SUPPORT ASSEMBLY D-704-50

Maximum 250 pound weight of assembly.

L 2" x 2" x ¥g" x 36" Use a 14" wheel and tire.

Use no automotive and equipment axle assemblies

N
%
® @@@E

x x // = X N ] for trailer-mounted sign supports.
* (/ \> 30" Other NCHRP 350 or MASH crash tested assemblies
2000 Lb Capacity Spindle \\ Y / Typ are acceptable.
and Hub (Each End) \\ // Y
v

4 Corners & % -
of Hub L /
/ %" Dia (Typ)

L2"x 2" x %6" x 161" \\ // °

¢

___21/2.. X 1/8" X 90"
square tube

V%

| LA
J__ L 2n X 2n X1/8n X 9"
L
ERONT RIGHT
2" Ball Coupler
SIGN SUPPORT

4 Places

on Coupler %

/—3" x %" x 12" Square Tube 1%" x %" x 12" PL:
] fn oy Aym " T ] "
Tubes % 19" x %" x 12" PL P " > BE
A\
[ A — II ] [ [ ! —J ]
3" x 3" x 4%" Channel /! \ " Nia y 3" Pi \
Tubes 1" Dia x 3" Pipe 3" x %" x 60" Square Tube
A at 10 Degrees Offset
RIGHT
1131/2..
L2"x 2" x 1/4.. x 30"
Channel,
One Side” 3" x %" x 71" Square Tube
/4 /_ NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

(o / J
/ 11-23-10
%" Dia REVISIONS
4 1, DATE CHANGE
4 12/02/2020  |Updated Note to active voice.

Outside Edges
% of Angles (Typ)

I0P

12 02 2020




Docusign Envelope ID: E17899F0-B912-4482-BF85-7148763D5F5D

INTERSTATE ROAD CLOSURE USING RAMPS D-704-52

CLOSURE FOR LESS THAN ONE DAY Notes:
and Crossroad is not Closed 1. Variables

S = Numerical value of speed limit or 85" percentile prior to work starting.

W = The width of the taper.

L = Minimum length of taper, or S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater, or
W x S2%/60 for urban, residential, and other streets with speeds of 40 mph or less.

2. Space delineator drums used for tapering traffic at dimension "S". Space delineator drums used for tangents at two times "S".

3. Sequencing Arrow Panels
Place panels at the beginning of the taper when possible. Where shoulder width does not provide sufficient room, move the
panel closer to the work area and place on the roadway surface. Use Type C Sequencing Arrow Panel.

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

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

6. Remove signs or lay them flat on the foreslope at the end of each day's work. Remove delineator drums or place on the outside
shoulder along the outside edge of the shoulder at the end of each day's work.

DETOUR LEFT LANE ,
AHEAD ADVANCE
EXIT
W20-2-48 W20-5-48 SIGN Portabl R2-TaP-24 WA4-21-48
Portable Portable In place ortable Portable Portable \
to remain \
AN

Barricade mounted

3-Type Il ROAD
barricades CLOSED

R11-2-48

M4-10R-48

TAPER \ STRAIGHT \ TAPER

DETOUR| M4-8-24
>>> M3-X(1)-24

Sequencing arrow
panel - type C

EXIT
EXIT DELINEATOR DRUMS GORE
DIRECTION 38 EA SIGN

SIGN In place i
6-2R(1)-21 to remain
Portable 0 In place
Portable to remain
DE TOUR) M4-8-24
{" place X M3-X(1)-24
0 remain
//INTERSTATE '\
R2-1aP-24 M1 1-24
Portable
E]M5-2L(|)-21
ADVANCE WARNING SIGN SPACING Portable
Distance Between Signs
Road Type Min (Ft)
A B C
Urban - Low Speed (30 mph or less) 150 150 150
Urban - Low Speed (over 30 to 40 mph) 280 280 280
Urban - High Speed (over 40 mph to 50 mph) 360 360 360 NORTH DAKOTA
Rural - High Speed (over 50 mph to 65 mph) 720 720 720 DEPARTMENT OF TRANSPORTATION
Urban Expressway and Freeway 09-05-12
(55 mph to 60 mph) 850 1350 2200
REVISIONS
Rural Expressway and Freeway
(70 mph to 80 mph) 1000 1500 2640 DATE CHANGE
Interstate/4-Lane Divided 06-24-14 Updatled sign sizes and added
(Maintenance and Surveying) 750 1000 1500 mounting type ) PROFESSIONAL
03-15-16 |Removed Do Not Pass signs and PE-4683
updated notes Y
KEY 11:01-19  |Revised note, sign #, & del drums} 06/30/25
i 08-02-24  |Electronic Stamp/Signature
(o6} Sequencing arrow panel 06-30-25 |Legislative Changes
= Type Ill barricade
ﬁ Sign
@ Delineator drum




Docusign Envelope ID: E17899F0-B912-4482-BF85-7148763D5F5D

Divided Highway Operation for Overhead Structure, Pier, and Footing Replacement D-704-58
G20-55-96
W21-5bR-48 Post Mid
R2-1-48 Post Mounted SPEED LIMIT ENFORCED
W3-5-48
R2-1-48 ‘T’_TE'IEP RIGHT Post Mounted MINIMUM FEE $150 W20-1-48
W21-5bL-48 G20-2-48 Post Mounted SHOULDER See note #3 WHEN WORKERS PRESENT Post Mounted
Post Mounted Post mounted See Note # 2 x x CLOSED
1000 FT *
END SPEED MINIMUM SPEED ROAD
LEFT ROAD WORK LIMIT FEE CTUIT WORK
SHOULDER $150 X x
CLOSED XX AHEAD
1000 FT R2-1aP-24
Post Mounted
See Note #3
Type B Attenuation Device
LA (KA BAN %A B e A
Variable Length of Portable Median Barriers
100 370' } 60' —=—
3 4 ! Bridge Pier ) 151 1 4 5 1 1
\ —_— 1°6.75
-— _ _ _ _ _ _ _ _ _ _ _ _ N _ - _ 2 . — _ _ _ _ _ -
-~ \ -~ 7' 12 + Roadway ¢ -
\ 2L %7 Graded Flat Area 2 15:1 6.75 | A E E B E E
T - - Y ¢ 675 12| 154 - E - - Bridge Pier - \ B B L*ZL.——‘_ - i - - - B
. . -1 7 ridge Pier b
E E E F m = ravavas M&J = &7
— _ _ _ _ _ _ ‘ — _ _ B ~— Graded Flat Area B N _ _ _ _ _ _ _ _ _ -
— — B | Roadway ¢ —
— o ‘— . .
= = = = = 6.75 19 Bridge Pier This distance is the length of the excavated = F
: / area rounded up to 10" increment BA | LA
60' 370' —t= . 100’
Variable Length of Portable Median Barriers
Type B Attenuation Device LEFT
SPEED SHOULDER
LIMIT CLOSED
1000 FT
END
R2-1-48 XX ROAD WORK \
SPﬁETD R2-1-48 G20-2-48 W21-5bL-48
RIGHT LIMI Post Mounted Post mounted Post Mounted
SHOULDER xx See Note # 2
CLOSED
W20-1-48 W3-5-48 1000 FT MINIMUM
Post Mounted Post Mounted FEE
SPEED LIMIT ENFORCED See Note #3 , s150
W21-5bR-48 R2-1aP-24
WH'!L"J%%’&EEE&;@ENT Post Mounted Post Mounted
See Note #3 KEY
G20-55-96
Post Mtd (%% Embankment
£ Sign
Notes: Type B Attenuation Device
1. Use when a bridge structure is being constructed. Portable Median Barrier
2. Re-establish speed limit. Determine exact speed limit in the field, dependent on location
and conditions.
ADVANCE WARNING SIGN SPACING ondiions
Distance Between 3. Determine the reduced speed limit based on the in place speed limit before construction. NORTH DAKOTA
Road Type Signs Min. (ft) Where speed reductions exceed 30 mph, install a second speed limit sign with the desired DEPARTMENT OF TRANSPORTATION
A B c speed reduction (not to exceed 30 mph.) Place the second speed limit sign at % B. 9-18-15
Urban - Low Speed (30 mph or less) 150 | 150 | 150 4.  Close roadway at separations or use ramps at interchanges during removal and installation —— REVISIO;S'ANGE
Urban - Low Speed (over 30 to 40 mph) 280 280 280 of beams. See notes in the plans for traffic control requirements for this operation. 551515 | Foviead Standard Desermion
Urban - ngh Speed (over 40 mph to 50 mph) 360 | 360 | 360 5. Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, (1)%”; Rggstgi\t?cg,cggctv]?rzg?&sign #s PROFESSIONAL
Rural - High Speed (over 50 mph to 65 mph) 720 | 720 | 720 or the work is less than 15 days. 12:08:21 | Added Minimum Fee sign and PE-4683
Urban Expressway and Freeway 112022 | Removed Dollars At Wor 06/30/25
(55 mph to 60 mph) 850 | 1350 | 2200 08-21-24 | Portable Median Barrier Wording
Rural Expressway and Freeway L = length of attenuation device B
(70 mph to 80 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided 750 | 1000 | 1500
(Maintenance and Surveying)




Overlap Fiber Roll ends 12"
minimum and tie together

Fiber Roll Stake
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Median or Ditch Inlet

o5
XX
KX

X

25
XX
N

PLAN VIEW
See Standard

D-261-1 for fiber roll

) : 2" X 2" nominal X 24"
staking details

wood stake

Flow —~__» ST A2 a——~_~ Flow
- % : :::1:::‘:" ":55:. S 7 /7’7/‘7'
RIS — = A 7'/"\'/ R

’ Entrench Fiber Roll
PROFILE VIEW

FIBER ROLL PROTECTION
(MEDIAN OR DITCH INLET)

Centerline or
Approach Culvert

L -

(S k<] Inlet Protection-Fiber Roll 6IN or
s s Inlet Protection-Fiber Roll 12IN
K %09

EROSION AND SILTATION CONTROLS
MEDIAN OR DITCH INLET PROTECTION

mojg

Supported or Unsupported Silt Fence
(all sides of inlet)

Flow

2 in. x 4 in. (nominal) —
wood bracing

Silt Fence Stake

Flow

Median Drain

Silt Fence Entrenchment

Supported or Unsupported Silt Fence
(all sides of inlet)

See Standard T
D-260-1 for silt fence
staking details

Floy,

2in. x 4 in. (nominal)
wood bracing

Remove sediment accumulation
at ¥ fence height max.

Flow

Sandbags

Flow Flow

Place Sandbags 1' min.
from inlet opening

Median or Ditch Inlet

<+—~_- Flow
- -
PN

PROFILE VIEW

SANDBAG PROTECTION
(LOW POINT)

m ) PROFILE VIEW Sandbags
o o
H H
SILT FENCE PROTECTION Overflow Section
|\ (MEDIAN OR DITCH INLET) Flow
TN~
D S et St i
% :»:0;0;0;0;0;;0;0 E?E‘:‘:“" N " mi otes:
’%“ .:: R :“‘:’:‘ '1:|2ber:1 IR;?II ends overlapped ‘ ‘ ‘ N ) o
1005 R Geosynthetic Material Type RR p PR S g Use 2 Ig. to 15 in. diameter rock Place Sandbags 1' min
L3555 X l ¢ with 20% by welggt exceeding frm inled o egin .
See Standard Jorsree R 4 in. diameter for "Riprap Special pening
D-261-1 for fiber ,:':;:2:?7 ) Riprap Special Gradation —_ | { Gradation.
roll staking details k3] B Stake fiber roll alon (see notes) ST SE ‘ Y R
XXX RSN g Q N A LA W N "Aggregate Class 3"
f58sd 3&‘:%‘ perimeter of culvert opening C% O = NI #@2{4‘?‘/\( ‘ ! (Sgg Sgc. 815,02 of NDDOT PLAN VIEW
_____________ R o ____ Agoroome Ciass 3 I SOOI LY Standard Specifications.)
s 2N A R N e . Medio orDich e
Toe of Ditch Inslope % ) ‘ \( s ﬁ —— 2H:1V side slope
g e S [O\ P i
PLAN VIEW = o5 NG P oL == [ = EEE— 18" min. flat top
e
Gt (e 71« ( =— 2H:1V side slope - - Flow —__,
i - N A i ~ _
) Stake fiber roll alqng Note: \ L T TS é\ ,}j Y NN Rz
perimeter of culvert opening q XX AN S N
For culvert diameters less than 42 in. use . . ) )}v )72\( \Zﬁ }\J@ \( N » PROFILE VIEW N,
"Fiber Rolls 12IN". Median or Ditch Inlet*< LA s ¥ \&‘ L VA/K %\ C
e NI SIS I
For culvert diameters 42 in. or greater use (D997 ) ) L SANDBAG PROTECTION
"Fiber Rolls 20IN". X (o e (ON SLOPE)
e vl g Riprap Special Gradation
see notes NORTH DAKOTA
: Flow PLAN VIEW ‘ ’
K - N —

\Y
Embankment J

Toe of Ditch Inslope

Entrench Fiber Roll

Culvert End Section

PROFILE VIEW

FIBER ROLL PROTECTION
(INLET OF CULVERT)

2H:1V max. slope

2 max. PROFILE VIEW

Aggregate Class 3
(see notes)

«—~_~ Flow

Place geosynthetic material
from edge of inlet to outside

edge of gravel

GRAVEL INLET PROTECTION
(MEDIAN OR DITCH INLET)

DEPARTMENT OF TRANSPORTATION

10031 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Klrk J Hoff,
06-26-14 Updated reference to standard
drawing number for fiber roll Registration Number
staking details.
10-01-14  |Updated reference to standard PE- 4683 s

drawing number for silt fence.
10-17-17  |Updated to active voice.
08-27-19  |New Design Engineer PE Stamp.

on 8-27-19 and the original
document is stored at the
North Dakota Department
of Transportation




FLARED END SECTION

TERMINAL DIMENSIONS

DIA A B C D E U
12 04" 20" 4-0%" 6-0%" 2'-0" 2"
15 0-6" 2-3" 3-10" 6-1" 26" 2"
18 0-9" 2.3" 3-10" 6-1" 3-0" 20"
21 0-9" 30" 31" 6-1" 36" 2"
24 0-9%" 37" 2'-6" 6-1%" 40" 3"
27 0-10%;" 40" 21" 611" 46" 3"
30 1-0" 46" 1-7%" 6-1%" 5-0" 34"
36 1.3 5.3 2'-9" 80" 6-0" 4
42 1.9" 53" 29" 8-0" 6-6" 4y,
48 20" 6-0" 20" 8-0" 7-0" 5"
54 2-3" 55" 2-9%" 8-2%" 76" 57"
60 211" 5-0" 3-3" 8-3" 8-0" 5"
66 28" 60" 2-3" 8-3" 86" 5"
72 3-0" 66" 1-9" 8-3" 9-0" 6"
78 3-0" 76" 1-9" 9.3" 96" 6"
84 3-0" 76" 1-9" 9-3%" 10-0" 6"
90 3-5" 7-3%" 20" 9-3%" 110" 6"
TRAVERSABLE END SECTION
DIA B c D E R
15" 4 9" 4'-9" 1-7%" 3"
18" 5-9" 9" 6'-6" 1-11" 3"
24" 6' 1 7 2'-6 3"
30" 78" 1 8-6" 3-1" 3"
36" 7-3" 15" 8-6" 3-8" 3"
All Classifications of Round Concrete Pipe
Gﬁ QN = ° e %':
gp| €8 o8| Bz (x5 |7y
88 82 |8sn| eS| 76 (22
25| 5 |2F S = |EF
Dia Sq. ft. Lbs. In. In. In.
12| 079 | 92 |1%2%| % |2
15 | 123 [ 127 |1%2%| % |24
18 | 1.77 | 168 |1%-2% 1 2%
21| 240 | 214 |17%3%| 1% | 2%
24 | 314 | 265 |2%3u| 1% | 3
27 | 398 |322| 2%4 | 1z |34
30 | 491 | 384 |3%4U| 1% |3%
33 | 594 | 452 | 3yau| 1% | 3%
36 | 707 |524|3%4u| 1% | 4
42 | 962 |685|3%4au| 1% |4%
48 | 1257 | 685 [3%-4%| 1% | 5
54 | 15.90 |1070|4%-5%| 2 |5%
60 | 19.63 |1296|4n-5%| 2y | 6
66 | 23.76 |1542| 56 2% | 6%
72 | 2827 |1810|5%-6%| 2% | 7
78 | 3318 |2008|6s7u | o [7%
84 | 3848 |2410|5%-7%| 3% | 8
90 | 44.18 |2793|6%-8%2| 3% |8%
96 | 5027 |3092| 7-8% | 3% | 9
102 | 56.75 |3466| 7-8% | 3% |9
108 | 6362 [3864|7%4-8% | 3% | 10

PERSPECTIVE

PERSPECTIVE

END VIEW

CIRCULAR PIPE

REINFORCED CONCRETE PIPE CULVERTS AND END SECTIONS
(Round Pipe)

Standard Reinforcement for Class Ill pipe _L
reinforced as per AASHTO M170
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END VIEW SIDE VIEW T

REINFORCED CONCRETE PIPE - FLARED END SECTION
Reinforcement to be equivalentto Class Ill RCP

See Note 2

120°0'0"

Tie Bolt ;f

Tongue J Dia.
_ L _eeome |||
End may be r $

supplied with
flat bottom

—m

END VIEW SIDE VIEW

REINFORCED CONCRETE PIPE - TRAVERSABLE END SECTION
Reinforcement to be equivalent to Class 1l RCP

1- A A A /:i; L
r r

—

TONGUE & GROOVE JOINT BELL & SPIGOT JOINT

JOINTS FOR REINFORCED CONCRETE PIPE

NOTES:

-

TOP VIEW

B

D-714-1

. All reinforcing steel shall meet AASHTO M170 requirements.
2. All circular, longitudinal, and elliptical reinforcement shall be
T assembled and securely fastened in cage fashion so as to
maintain reinforcement in exact shape and correct positions
within the forms.
. Laying length of pipe: 12" to 66" (incl.) = not less than 4 feet
66" to 108" (incl.) = not less than 6 feet
T 4. Joints shall be sealed with rubber gaskets or with sealer
approved by the engineer whenever pipe are specified for
storm drain or sanitary sewers.

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

section sizes which do not have reinforcement specified by

AASHTO M170, shop drawings and design calculations shall
be prepared and sealed by a Professional Engineer and
submitted for the Engineer's review.

TOP VIEW

Existing Pipe

— |—

P K

CONCRETE PIPE PLUG

[—— e NOTES (Traversable End Section):
Dia 1. Manufactured in accordance with applicable portions of
' ASTM C76/AASHTO M170.
i 2. Reinforcement per Class Ill RCP with double reinforcement
——— T+T in the upper 120° of the full barrel portion.

/ﬁ Class AE-3 Concrete

N 8" minimum for 12" to 60" dia. culverts
§ 12" minimum for culverts 66" dia. & larger

SEE STANDARD DRAWING D-714-22 FOR DETAILS
OF CONCRETE PIPE TIES (TIE BOLTS).

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

05-12-14

REVISIONS

DATE CHANGE

01-27-15 [Revised Note 5

11-21-16  |Revised End Section Dimensions
09-18-19  |Updated Perspective View Details

This document was originally
issued and sealed by
Jon Ketterling
Registration Number
PE- 4684,
on 9/18/19 and the original
document is stored at the
North Dakota Department
of Transportation




ROUND CORRUGATED STEEL PIPE CULVERTS AND END SECTIONS D-714-4

Galvanized toe plate required on end sections for

pipe of 30" diameter or larger. Thickness of toe x %
plate to be same as end section. Where toe plate
Re-Rolled D is required, the toe plate, bolts, and nuts are to be PIPE [ GALVANIZED END SECTION DIMENSIONS | APPROX. | BODY
Pipe End included in price bid for end sections. DIA. THICKNESS A B H L W SLOPE
‘ ‘ . ’ IN IN IN IN IN IN IN RATE PIECE
1 ra f,°r 36" % smalle!: diam, %" galv. bolts or rivets — t=— Connecting band 15 0.064 - 0.079 7 8 5 26 30 2V5:1 1
. 12" for 42" thru 84" diam -
| i L { 18 0.064 -0.109 8 10 6 31 36 251 1
| Galvanized ,ﬂl H T Variable If necessary, warp inslope to 24 0.064 - 0.109 10 13 6 41 48 251 1
| Steel " I Slope match slope of end section 30 0.064 - 0.109 12 16 8 51 60 2051 1 or2
' 8" L ,|ﬁ 77777 - 36 0.064 - 0.109 14 19 9 60 72 2151 2
| A T J— , ! Flow line 42 0.064 - 0.138 16 22 11 69 84 2Vy:1 2
‘ Rolled Edge for J—L\é [y PR oy % Pipe — = ~— - YRy m - =T % 1T v >
‘ Reinforcement L oo | || || It ™~ 07 - <2
(see Section AA) T T T T T T T T T T =7\ Cormer plate NS SNV B SOSTIESSS s4 | oosa-otes | 18 [ 30 [ 12 | sa [102 | 21 2
‘ %" holes for bolts or rivets +60 0.064 - 0.168 18 33 12 87 114 1%:1 3
| (12" max spacing) - =2 66 0.064 - 0.168 18 36 12 87 120 1%:1 3
- PERSPECTIVE VIEW x72 0.064 - 0.168 18 39 12 87 126 1%4:1 3
| ELEVATION VIEW - - -
w LA TYPIGAL CROSS SEGTION -78 0064 -0168 | 18 | 42 | 12 | 87 | 132 1% 3
(showing connector section)
PLAN VIEW =84 0.064 - 0.168 18 45 12 87 138 1%:1 3
b + These sizes have 0.109" sides and 0.138" center panels.
ipe to which
end is attached «+ Pipe diameter is equal to dimension "D" of end section.
End of pipe, annular End of pipe, annular ‘ i i .
Rolled Edge or re-rolled Helical or re-rolled Helical —— Eci) R — Manufacturers tolerances of above dimensions will be allowed.
Rod Holder /] bolted to end section Splices to be the lap riveted type.
Strap Bolt Eﬂ:ﬂ with %" bolts COUPLING BAND DIMENSIONS
T Multiple panel bodies shall have lap seams which are to be
Flat Strap ; ‘ Threaded red ‘ COUPLING | CORRUGATION COUPLING | MIN. BAND tightly joined with %" dia. galv. bolts or rivets. Nuts to be
—— Connector ‘ ‘ TYPE PITCH x DEPTH | PIPE SIZE | BAND LENGTH | THICKNESS torqued to 25 foot-lbs +.
- I
v ' v N ' v N ! v Hat Band 2%" x %" 12" - 48" 2%" .064"
TYPE #1 TYPE #2 TYPE #3 NOTES:
For circular pipes with For circular pipes with For all pipe sizes 12"-72" 12" .052"
iameter smaller iameter roug 294" x " . Pipes and connecting bands shall conform to applicable
diameter 24" & small diameter 30" through 36" Pip %" x % 1. Pip ing f ppli
Annular Band 78" - 84" 12" .079" sections of NDDOT Standard Specifications and to
AASHTO M-36.
3" x 1" 48" - 120" 14" .052"
- 2. Top edge of all end sections to have rolled edges for
- NP = 2 d reinforcement (see Section A-A). The reinforced edges
3 b 2% x 12-72" 10% 052" in t (see Section A-A). The reinforced ed
% %" x 6" bolts 2% 2" x e Angl Rerolled End — o 079 are to be supplemented with 2" x 2" x %" galv. angle
X 2" X 71g Angle " - 84" 5" ; " " " g N ol A
%" x 6" bolt or Die-Formed Angle Hugger Band — for 60 throu"gh 72 dula..and 205" x 215" x 4" galv.
__| % b= — % l__ 3" x 48" - 120" 103" 052" angle for 78" and 84" dia.. Angles to be attached by
} 2" ! Refg!'“’f?“" galv. %" dia. bolts and nuts. Angles are to extend from
. . SECTIONAL VIEW AN Rerolled End 48" - 120 12 064 pipe to the corner wing bend.
m:gkgsgs Reformed Ends ? 3. Elongated pipes shall be factory preformed so that the
. = vertical diameter shall be 5% greater and the
Iy horizontal diameter 5% less than a circular pipe.

Coupling Band Length —

=~ 4. Coupling bands shall be two-piece for pipes larger than
RIREHIESS ST ARAES ¥ 9 REIRN s Son 36+ and amalier. a one-piate band e aceaptable
HAT BAND FOR FLANGED END PIPE ANNULAR BAND Angle Connection e : i plable.

’ 5. %" x 8" bolts may be used as a substitute for the

TOP VIEW %" x 6" bolts shown in the details.

Die-Formed Angle Connector

For 12" - 72" pipe: 0.079" strap thickness 6. Coupling bands wider than 14" may be used if a

For 78" - 120" pipe: 0.109" strap thickness " spacing for " spacing for minimum of four %" bolts with maximum spacing of
Spot Welds See Note 6 14" coupling band See Note 6 14" coupling band 53" are used for the connection.
%" x 6" bolt - .
7 20" Gols BC%UE"ngth %" x 8" bolt Coupling Band Length 3o Coupling Band Length 2“ 5o 7. Length of spot welds shall be minimum %".
) angealls %" x %" slots f— 4" e 47— 2" _,| 6 %" x %" slots b 4" e 4" 16
Single Bar & Strap Ziélr i
Connection 2" =— }7\}@7 o @7 S o) B 0.109" thick
19" / 1 galv. steel
_—| v
‘ \ T T« 3 T —~ o
| Spot weld at each Band See Detail A !
Coupling Band Length ——1 Joint Sealant Eﬁ;"u‘;ﬁgﬁg;'? corrugation crest
when required P SECTION D-D SIDE VIEW END VIEW SIDE VIEW END VIEW

SIDE VIEW SECTIONAL VIEW
HUGGER COUPLING BAND

Bar & Strap Connection 2" x 2" x %3" Angle Connector Die-Formed Angle Connector

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

08-16-13 7 AN
Spot weld at each REVISIONS ‘S ,‘- ,
I %" { I 11%" { corrugation crest DATE CHANGE e e, Qﬂ

01-07-14 | End Section Plan View
02-27-14 | 3" x 1" Corrugation Detail
09-18-19 | Added Perspective View Detail
09-23-22 | Galvanized Thickness Table

= { PROFESSIONAL =
O PE-4684

+ + I 3"or5" { 2%
U
o ] " )
% x %" Rib @ 74" %" x 1" Rib @ 11%" "
A * T - Y

SPIRAL RIB CORRUGATIONS 3" x 1" CORRUGATIONS or 224" x %" CORRUGATIONS
5" x 1" CORRUGATIONS Detail A

09/23/22

DocuSign




Top of existing subgrade or maximum
height of temporary slope modification

Maximum allowed slope modification
per OSHA or 2:1 (whichever is flatter).

Temporary embankmen
removal and replacement

JACKED AND BORED PIPE

Max depth (bottom of pipe
to top of slope modification)

D-714-16

Top of existing subgrade or maximum

height of temporary slope modification

Maximum allowed slope modification
per OSHA or 2:1 (whichever is flatter).

Temporary embankment
removal and replacement

N A

Detail A - Mini -
2' Top of Pavement to Top of Pipe,
and 1' Top of Subgrade to Top of Pipe

JACKED AND BORED PAY | ENGTH

End * quDetaiIAfor * SEE=SE====="
J Section Pipe diameter Minimum Cover Slczaggon L
P|:iPe Conduitt Pipe Conduit - Jacked or Bored Pipe Conduit
(Pay Length) (Pay Length) (Pay Length)
R/W - Varies

NOTE: This Detail applies to jacked and bored pipe under a roadway
embankment. Additional coordination and design are needed for railroad
embankments.

— 12" ———=— 12"
Kmooth wall steel pipe ‘%

|

‘ Match smooth
‘ wall pipe size
|

Welded joint to steel pipe

Outside of Pipe
Wire weld fabric reinforcemen
Smooth wall'steel pips

Stud weld anchors @ 120 degrees (three/pipe)

Smooth wall steel pipe j\

Corrugated steel pipe
— *sz

Connecting band T

Jacked or bored pipe {7

fe— 12" — o f— 12" —=]|
S
‘ NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
imma| F‘l‘ﬂ inmul 07-15-2022
+h I o5 REVISIONS
j DATE CHANGE
08-31-2023 [Corrected spelling of corrugated. g
‘ PROFESSIONAL
‘ PE-4683
VTN T\
CONNECTING BAND FOR JOINING SMOOTH
: : 2 CORRLIC : 08/31/23




PRECAST CONCRETE HEADWALL DETAILS D-714-18

n -—
Two C1 Bars C2 Bar (Centered) “ _l_
%" _ 7 1 30
S —~ | 3%
1— )_r
f 1 2u ‘ 5" I 47_31/211 g"
L )l
TE 3% C2 (One Required)
s -t
PLAN VIEW
A ﬂ
0L T ey 1 Bars | 2-9%" o
F 2B \ 5
2 I—— C2 Bar Y — JJ
6 g ;1 T 6:1 WZ"" " 1o ) r 1" C3 (One Required)
| A ﬁ\\\ |
45// .'.~~b,.'...b,".-.b,".~.b.".~.b,.'.~.b.’.~.b...~.b,;..b,’..o_.-§*’\~:\.. —l—6;1 T ‘ * fe— 10—
M I S S S S S ST ST S ‘»;}??33 3[/57: J T
4"6" |L‘l VAN =H | 12" :\l
. 3" |-‘_ 1 /2 Fl"gtz Bar—/ 3/4" Chamfer I 21_11! g" 9"
SECTION END J J l
C4 (One Required) C1 (Two Required)
l BENT BAR DETAILS
SIDE FRONT
Dimensions are approximate to allow
bend and a snug fit in headwall slot
11/2"_‘ - C4 Bar (Centered) 11/2"—‘ _— NOTES:
Two C1 Bars C3 Bar (Centered) _L ,/— Two C1 Bars _l_ RODENT SCREEN: Fabricate rodent screen from flattened expanded
h A h metal with screen openings of approximately 0.25 square inches. Use
- 1/n P_ | 1n . . . .
~ | 3% — ~ | 3% 16 ga metal, hot dip galvanized after fabrication, for the screen.
12" ‘ _sr f 12" ‘ _*5_ REINFORCING BARS: Use No. 4 deformed steel reinforcing bars.
/l \_L /l \_L BENT BARS: Bent bar dimensions given out to out.
— 1" / i’ (o 1"t - il SLOPE: Match headwall slope to foreslope
%"+ —f— _r _l_ . .
PLAN VIEW PLAN VIEW
— v
4:1 Two C1 Bars Two C1 Bars
w. /‘\11/2" OO — W /‘\11/2" C4 Bar T — NORTH DAKOTA
// o C3 Bar ; " e DEPARTMENT OF TRANSPORTATION
- — % 37 1% 10-27-2010

REVISIONS

1 "
DATE CHANGE
12/02/2020 |Removed drainable base details

ol
PV,
." s Added 4:1 and 3:1 Headwalls
| L.
" '
3 L /kﬁ)

2%)?/ EL | ——— N T

< ~.. A . . . . '... ) ... A . ) . ) .\.\W 3"L ‘J* 4\/ . b. 5.. .5... .°~'. .°.... m7
\;\/\kl%\/ e ML e e e e e SRS
30" 15 Filet~ 712" ——N 2-3" 15 Filet~ =712 ——N
— 3" |~ I ? C2 Baﬁ/ %" Chamfer — 3 - I 2 C2 Baﬁ/ %" Chamfer
SECTION END SECTION END

12 02 2020




Docusign Envelope ID: 183A3561-9FCE-4D1A-975A-207779A0B2A0

Welded eye or

d |

Outside of approved equa
Pipe (typ) T

Inside of
Pipe (typ)

e \Q 7

T f—— 32" (Ad]. + 1%" min.) ———— j

2" max. 2" max.

EYE BOLT TIE (PIPES ONLY)

r

2" max.

32" + as required to produce }

an acceptable joint

U BOLT TIE (PIPES OR CATTLE PASSES)

2" max.

CONCRETE PIPE, CATTLE PASS, OR
PRECAST CONCRETE BOX CULVERT TIES

g

oy

r F732" (Adj. + 1%" mln)4>‘ j

2" max.

2" max.
ADJUSTABLE TIE (PIPES ONLY)

See Detail A

b e 3 ad + 1% min) —— |
2" max. 2" max.
WELDED TIE (PIPES ONLY)

6" useable See Detail B

40" |
thread (typ)

b e s ad + 1% min)——

2" max.
CANOPY TIE (PIPES ONLY)

’« 12"% 12"*‘

/
N L,

| 24" |

See Note 9

PLAN VIEW (PIPES ONLY)

2" max.

HIDDEN TIE (RCB ONLY)

END VIEW

REQUIRED SIZE OF TIE BOLTS
XXS PIPE
PIPE SIZE THRgEAD SLEEVE INNER
7]
%" 3
" _ " /u
18"-24 SEE NOTE 3 4
30" - 66" A 1"
72"-120"
RCBI/CATTLE 1" A
PASS
weld
coupler
to bolt

1%" @ XXS
Pipe Sleeve (typ)

UL

DETAIL A

1%" ¢ XXS
Pipe Sleeve (typ)

Sleeve (typ)

=8

%6

6" x 1"@ bar
DETAIL B
( ._. -
o i
- %5H
o %H
L H
R

D-714-22

NOTES:

1. The pipe size listed is the inside diameter of round pipe or the
equivalent diameter of pipe arch.

2. Insert pipe ties from the inside of the pipes and grout into place
for Cattle Pass and Jacked and Bored pipes. Jacked and bored
pipes with a diameter of 24" or less do not require pipe ties.

3. Nuts and washers are not required on Jacked and Bored pipes
or pipes with a 24" diameter or less. Insert and grout tie bars
into place where nuts and washers are not used.

4. Do not use pipe ties to pull the pipe or RCB sections tight. The
ties are only for holding sections together.

5. Use only tie bolt assemblies that have been hot dip galvanized
in accordance with ASTM A 153.

6. Holes in pipes to accommodate tie bolts will be precast. Tapered

holes are permitted. Use holes that have a diameter %" larger
than the diameter of the thread. In precast RCB's, use holes

that contain cast-in bolt sleeves with an inside diameter of 1%".

7. Include the cost of precasting the required holes and furnishing
and installing the tie bolts in the price bid for the appropriate
conduit or RCB pay item.

8. Tie all centerline and approach RCP culvert joints. Tie all joints
including the end sections of all free ends of storm drain
systems. Free ends are defined as any storm drain end which
does not terminate at an inlet or manhole. Outfall culverts with
end sections which drain adjacent ditches are examples of free
ends.

9. Place joint wrap prior to installing ties. Firmly secure the wrap
around the full perimeter. For concrete pipes, use Type S2
geotextile fabric and overlap the joint by 12" in both directions.
For box culverts, use a waterproof membrane that meets ASTM
C990. Provide a membrane that is a minimum of 12" wide and
center it at the joint. Provide a minimum overlap of 2.5" at the
seams.

10. Use tie bolts that conform to ASTM A 36. Use heavy hex nuts
that conform to ASTM A 563. Use washers that conform to
ASTM F 436, Type 1. Use welded pipe sleeves and cast-in bolt
sleeves that conform to ASTM A 53, Grade B.

11. Provide lock washers or burr threads of concrete box ties after
installation and tightening to prevent nut rotation.

12. Tie RCB's as noted in the plans.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

“.nun,,,l

3-18-14
REVISIONS
DATE CHANGE
7-21-15 | Note 8
6-6-17 | Notes 2-11 Table,
Title, Labels
8-11-21 | Notes 2-12 Table, Label
01-17-25 | Notes 9-13 Table, Labels

Section A-A, End View

4 A
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TRANSVERSE MAINLINE PIPE INSTALLATION DETAIL
PIPES MORE THAN 4 FEET BELOW TOP OF SUBGRADE

D-714-25

Pay ltems

1) Pipe*

2) Geosynthetic Material Type G
3) Removal of Pipe (if required)

*Included in Pipe Pay Item
1) Pipe

2) Trench excavation

3) Aggregate Base Course Cl 3 or CI 5
Varies 4) Embankment

NOTES:

Removal of Pipe

0.5' +%40.D.

EXCAVATION DETAIL

/ Proposed Top of Subgrade

1) This drawing applies to new/replaced mainline and paved
intersection roadways (including ramps). It does not include
pipes in approaches.

2) Embankment may be either Borrow Excavation or
Common Excavation - Type A.

AR T S N N N N N N N N N N N R N S N S S NN
N T T N N N N N N N N N N N T T N S N N NN
AT T N S N N N N N N N N T N N e S RN

Greater
Than 4'
Embankment NN RN NN NN R NN Measured Varies : :
Pipe 7,5. S S R N N N N NN at Backfill Dimensions
A N N N N O T T N S NN . 9 - -
Pipe Materials Dimension (A)
(A) See Table | Concrete 0.50.D.

|

4

0.5"+%0.D.
Aggregate Base Course

Metal and Plastic | 0.5 O.D. + 1 Foot

Embankment (Concrete) or
Aggregate Base Course CI 3 or Cl 5 (Metal and Plastic)

Cl3orCl5 O.D. Geosynthetic
Material Type G
¢ Proposed Top of Subgrade at Roadway ¢
I
I
Embankment | Embankment (Concrete) or
| Aggregate Base Course Cl 3 or Cl 5 (Metal and Plastic)
EETE NS S S S Y S w
van NN NN \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\L\\ ANRAR VAR NONRNANRNRNRNRARNRNRNRAR Slo e
s\o! e N S N N N N N N N N N N NN NN NENN \\\I\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ NN \Varies NORTH DAKOTA
N NN
NNANN \.\ .\\ \\.\.\\ \\\ \\\ \\\\\\ \\\ \\\ \\\ \\\. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\1‘\ AN _\\, .\\_\\‘\\.\\_\\‘ \\.\\.\\. NN \\_\\‘ NN \\‘ \\_ A \§ \\. N \‘\ —— DEPARTMENTC:;;'-TZ\NSPORTATION
/ | \ i DATE CHANGE
10-15-13 | i
By o s Tas tas %85 a5 e tEs Tes Tas Te5 aa:j, Fersmersiiersm; 12104 | Nomendanre
| A } s | Moo
, . ggregate Base Course 210 pe )
— 6'Max L Geosynthetic Materlgl | Cl3orCl5 6'Max = 0.5' S e besaing doptn 0"
Type I




o ometor STANDARD MONUMENTS AND RIGHT OF WAY MARKERS D-720-1

1%
k- . - !
__RWLine _ I - Sign .
. JF* NOTES:
v > (YELLOW) ! 3 |

J. S

..... Construct and install Alignment Monuments, Iron Pin Reference
e HiGHwAY ! 120 ‘\ j T % Monuments, Iron Pin RAW Monuments, and Right of Way Markers
i - - Y-  — (witness posts) according to Section 720 of the Standard Specifications.
s /W
¢ E .
% MIN. DEPTH ALIGNMENT MONUMENTS: Place iron Pin or Precast Concrete
SERIES "F" LETTERS 3w % Hole —— o * ALIGN MENT MON U MENT DETA’ LS Alignment Monuments with aluminum caps on the centerline alignment
% Pl's, section corners, quarter corners, section line crossings, quarter
. NORTH DAKOTA —_—y ' - ’ Fill cavity with HBP flush 1o roadwa: line crossings, and at curve points (PC's, PT's, TS's, and ST's) on the
R MARK' NG DETA‘ L 35. I DEPARTMENT OF —y Q:,‘ﬂ'};‘gﬁgngﬁﬁgﬁmrs stl.rrf‘z:iac: or‘;aoe mon?xfnentrpor?or toy centerline.
/ B0 transporTaTion | —w Licensa No. final HBP is) &
W 5% 2% Finished Road Surface - IRON PIN RAW MONUMENT: Place Iron Pns with aluminum caps
| }.__ {No. 5 X 18") at breaks on the Right of Way line, and at curve points
. ) s, PT's, TS's an 's) on the Right of Way line.
% ST T T T e (PC's, PT's, TS's and ST's) on the Right of Way i
RECYCLED PLASTIC e L HBP & (e T
4T ——— i —— ———— o7 iin. inid s — — »
Aominum capwin | |~ e UL VELLOW I DISTURB | = d { IRON PIN REFERENCE MONUMENT: Place Iron Pins without
Professional Land Y e 4 l ' Base — 5 aluminum caps (No. 5 X 18") as reference monuments on the Right of
72 Surveyor's ‘ R S . 18" A Way line at section corners, quarter corners, section line crossings, and
MIN for o PR Tamp — NEARBY N Pre-drill through road I quarter line crossings.
Monuments. thoroughly % — A ?urr:‘:at%e to achieve a
. ght fit . .
& SURVEY | * ‘ No. 5 18 No.5X31"deformedbers R/ MARKERS (WITNESS POST) WITHIN DRIVEWAYS: If a single
I Ground surface W deformed ba'U - e o IrON Pin R/W or Reference Monument is within a driveway, place right
TR B m MD N U ME N T % | RON P| N Dirt Surf Licanse No. of way marker (witness post) 50 feet back, in stationing, from the Iron
T b b o S it SHNace ! Pin Monument along the RAW line. If RAW break is within a driveway,
(N HH] - R — » . B . 6™ mini 1, 3
o [ R oaoe ’ ° % (Within Finished Roadway Surface) - place right ofway markers (winess posts) 50 feat back,or ahead rom
- (MM e - R} VV .
No.5X 18* l I Y i:i{i{::i: e RN yr e | V1OLATORS SUBJECT | =——— %' Pin R/W or Reference Monument original position within driveway.
deformed bar l v:n:ﬂ:}:! — — —Hi f TO PROSECUTION | —¥%"
U LRI S i [ 'y 8 Aluminum cap with center point Epoxy rebar and cap Ground surface
:: :: :: :: :: I 3 lepd Prof:‘ssional Land Surveyor's into roadway surface.
A It i HHHH ¥ cense No. l l {
. - ini Alumni ith center point N
L 12° Dia, ——] SIGN DETAIL ?I / /Flmshed Road Surface a?‘ggm ) cap with center rg:l;ors 18" Minimum
e 42" e} p Y 30° Licensa No.
RECYCLED PLASTIC Black letters on orange high intensity background sheeting s ] Concrete[\\ 1
meeting ASTM D-4956 Type Il or higher on 80 gauge Ve 'Y .
RIGHT OF WAY MARKER 5052-H38 aluminum. Silk screen graphics. One color print. e I | Base I l
(WlTNE S S = O ST) DET Al L S Atltach sign by drilling two holes in the face of the post (side 180 18
facing the private owner, away from the Depariment of ; Il
& Transportation right of way). Put inserts into the holes ;'f,;ff;‘g;‘g":;g;‘;:;g" I ‘ l l
and mount the sign with #4 vandal proof screws. Install ight fiL No.5X 18* U e et No.5X 18*
|RON Pl N REFERENCE AN D R/W sign 2" from top of post. deformed bar deformed bar U___

MONUMENT DETAILS IRON PIN PRECAST CONCRETE IRON PIN
(Within Finished Roadway Surface)(Outside Finished Roadway Surface) (Outside Finished Roadway Surface)
(Inside R/W Limits) (Outside R/W Limits)

VARIOUS MONUMENT AND MARKER PLACEMENTS

. (& @ o R/WLine A RIW Line
o Riwtine - ot Section line —— . — gt g
0 00" | crossing 907 Finished e ot e A e N
\ ¢ HIGHWAY / ’/ A N _{ "E e road surface — e M N\ ]
Clgo el [ s ]
. . 50°
a0 Quarter line crossing @ %0t ~

- o Quarter sec cor
A%
DT gt e e
O,

CURVE POINTS: € Hwy& Seciine

e ~ S
#\ ///:/'@R/WLine = —— ..:.;._-:;L__ e
~-~"R/W BREAKS SPIRAL CURVE (TS, ST) B A
cosereame =" SECTION LINE CROSSINGS SIMPLE CURVE (PC, PT) O ¥
QUARTER LINE CROSSINGS g
DIVIDED HIGHWAYS @ |
I | SECTION CORNERS P
R QUARTER CORNERS NORTH DAKOTA
| 9 | DEPARTMENT OF TRANSPORTATION
R/W Line Quarter corner I‘3 ! 10-3-2013
' '1/L——_" o
___..;;.@: 7 ——— s e __.._@<§S DATE REVISIOS:ANGE
{ E ¢ l:lﬂl& Sec. line ‘ comer | ¢ HWY A 11/12/13 {Note for SIGN DETAIL
\ B T -— - -— - LEGEND odesio mes ASTH
%0°_| 45° s @ lron Pin Reference on 80 gagge 5052-Hga
® T e Monument 10M7/17 |Updated to active voice.
e | 8 RIW Line - | . RIW Marker 08/27/19 |New Design Engr PE Stamp.
SECTION CORNERS | | | e TR (vitness pos!)
QUARTER CORNERS P INTERSECTION OF HIGHWAYS ! [®] Alignment Monument
! i I FLARED R/W BREAKS l60' | 60' @ Iron Pin RAW Monument




DocuSign Envelope ID: 8071F1C0-4FD3-4297-BAED-6F9FA4C58F28

Curb & Gutter and Valley Gutter

,—R=Y%"

R=1/4u

(+) Slope
(Rev. Crown)

GA" See
i note 6

b s
>

—
—>. . b. . b. .b>. -
- - -

-7 —
. R

.| Base

. . ’.D . ’. . ’. ’r ‘. ’r ’.A’r ’.A‘r ’. ’r ‘. . ’. . . . .
P 1o & =g 1o 12—l g ]

No. 4 Bars spaced at 12" OC

36"

I 36"

7om O Valley Gutter Detai

i * Outside edge . e —
Varies of inlet frame ‘—lf Varies - 3' Min —— 4 -
P |- 6" 6" 2 1 ~
A= ~—‘ h | s 7\ o
——r=—a—= ——=n i
} = T = — H = -
N
]\ | . el
_ _ — N N —
N + 1 i
Isolation Joint A*J . Isolation Joint (To be used with PCC Pavement and Drives)
T= Thickness of pavement unless otherwise noted on plans.
26"
2" S.W, = 24"
Ledge < 6" —f 18" A~
Rzt {h1 - 18" | 18"
? n @X Contraction Joint (See note 4 for spacing)
LD = ax . . 0 . .
b R=1" Inlet [~ Varies ——| [=— Varies —=] 1 \\ — Contraction Joint
1o i a1 ¥ I < X 5" < Min. / See Note 9.
L e T ). See % = 18"
[\_;A - S * note 6 Isolation joint %4 Isolation joint at. street returns
L— 0 to %4" Radius Joint L ocation Detail (300" max spacing) - raae};ls_ings t\)/vhg?(
u Yy
- - - Flow Line
Adjacent to Concrete Sidewalk, Median,
or Parking Lot. (Sec. A shown. See \
Sec B for additional details.) R =1 — \
24" " 6" 18"
|~ "t 18" =1
R=1" " 4
4%1 R = 2" Max R=% 36" Concrete Valley Gutter Plan
- ) = au (-) Slope
S h R =3" Max (Normal Crown)
N 3gn
12n 1=z NS~—— * 8
A S ‘H‘ — Y
t> Lol 7 nsteee R=%
BooLac e L A { i Face of
Curb
[~——2" Tooled —T 1"
Joint
Keyway Face of Gutter \§ Keyway Valley
Gutter
S I. ji-jt (AN AN
R=%" Contraction Joint Pay Limits when DR R
Ch (+) Slope measured by SY — Contraction Joint
1 (Rev. Crown) / See Note 9.
12" ;’L.;’b‘; REER 4see :ﬁ; 1
-A'/I_" o e s 7* note 6 = T
%" Greased 3 ace ot Lur Sealant] Sy
Plastic or — 9% BackerjRod £
Metal Cap i 23
b g2
Keyway 30" I Keyway i §
R=" " = o | 5|:/§" X 1dg|'5plai? Grease Limit o S
. 6 ouna owets %" Expansion Joint Material Flow Line T3
(- Slope Detail - ) 52
(Normal Crown) Isolation Joint 2 e !
[o R —
.4 ; See §§’
A * note 6 S 2
700
R=1""\] M No. 4 bars 5'-8" spaced 4'-0" OC
——r = =
? HMA 4u¢;.Ar. s e s "A'*//A" e s s ’.A".‘.A" HMA
j b b 5. . b = =

NOTES:
1.

D-748-1

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

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

. Isolation Joints: Use %" expansion joint material for isolation

joints. Form the backer rod and joint sealant opening with a
pre-cut piece of wood or other material approved by the
engineer. Dowel supports are not required on the second pour
at a cold joint. Install plastic or metal caps and greased dowels
in the cold joint for the second pour.

Joint Spacing: For hot mix asphalt pavements use a 10" max
joint spacing for the curb and gutter with panels on each side

of the inlets. For concrete pavements match the joint spacing
for the curb and gutter to the pavement joint on PCC Pavements
(approximately 15' spacing.)

Joint sealing: For contraction joint, use joint sealant that conforms
to section 826.02B. Use sealant for expansion joints specified

in note 3 above. Tool and install sealant in accordance with the
manufacturer's recommendations.

Curb & Gutter-Pavement Interface: For hot mix asphalt pavement
use gutter depth shown. For PCC pavements, either match gutter
depth to adjacent pavement depth or construct gutter depth shown.

Tie curb and gutter to abutting PCC pavement with No. 4 bars,
2'-0" in length, spaced at 3'-9" centers for 15' joint spacing
(maximum spacing of 4' centers).

On street returns and other locations where new curb and gutter
ends and does not abut existing curb and gutter, taper the last
two (2) feet of the curb from 6" in height to 0". Install a 1/2"
premolded full depth isolation joint (the same shape as the curb
and gutter just ahead of the taper) with an 18" plain round bar
across the joint.

Valley Gutter Joints: Form, saw, or score %" min. to %" max.
width contraction joints (a minimum 2" depth) at approx 10'
intervals. Seal the joints with hot poured elastic type joint sealer
(Section 826.02A.2 of the Standard Specifications.) Include all
costs for the joint and sealant in the price bid for Valley Gutter.

10.Reinforcing at Inlets: Use #4 deformed reinforcing bars without

splices. Include all costs for reinforcing bars at inlets (even
inlets located on radii) in the price bid for "Curb & Gutter - Type
1" or "Curb & Gutter Mountable - Type 1." Extend reinforcement
to the second joint (with rebar placed through the first joint) in
cases where the 3' minimum panel length can't be obtained.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
8-7-2013
REVISIONS
CHANGE

Updated to active voice.
New Design Engr PE Stamp.
Revised bar size & notes.

DATE
10-17-17
08-27-19
10-30-24

PROFESSIONAL

PE-4683

10/30/24




PIPE OR W-SHAPE ASSEMBLY DETAILS

Sign Overhang —'—'— Support Spacing —'—'— Sign Overhang

1l |
f=h=l
D0
»T
See Horizontal Clearance Table | | | | |
Edge of drivé
or auxiliary lane | O\ q
\ s .
B Fuse Joint
12! ® (Pipe and W-shape)
g
£
¥ Graded Roadwa 2 2%
y o See summary sheet TS5
T for number of posts -3
¥ Finished Surface Width S £c required B>
5 2% e
> o5
I Finished Shoulder Varies -3
€ Roadway = I l—— Finished Shoulder 3%
I Crown Rate oo
Pvmt. Depth Foreslope
— \ Drop
]
I Slip Bases
Graded Shoulder
Stub Post Foundation Depth
| | or H pile and stub Foreslope h
TYPICAL SECTION A R T Eonteion ot
HORIZONTAL or H pile and stub
CLEARANCE (Foreslope SIGNS) j—/ — 1 | | post length
PIPE OR W-SHAPE Foundation s I
SHOULDER | OFFSET . /
WIDTH ft ft Foundation
0to2 16 60' ; Center of sign
>2t04 18 Sign Overhang =—==————f=——— Support Spacing =———f=——= Sign Overhang
>4t0 6 20 | | T | |
H
>610 8 22 | |
>810 10 24 = || I
Do
(7%
]- O\ i
— N oot i
g 4 8 ipe and W-shape =
12 | E (Pip p gg’
@ -9
% Graded Roadway 8 cc G
= o5, aa
8 5% Second post-see
¥ Finished Surface Width £ ;E /_ Summa psheet
—————— Finished Shoulder Varies = £& ;%’S?S”?;qﬁ?r‘e’;
€ Roadway = f—— Finished Shoulder
I Crown Rate =
Pvmt. Depth E%?)SIOPE
I | First Post — I
Slope 1.
TYPICAL SECTION brnces Shoutter el

Finished Shoulder

ﬁ/—Slip Bases
/
(OFFSET SlGNS) j | _ | Foundalilon Depth
|

PIPE OR W-SHAPE Stub Post | - | or H pile and stub

post length
Foundation —7_/ Foundation j

OM3-C

2220

PN
OBJECT MARKER
(Optional)

16' Min. Finished shoulder
I OM1-1 Mtd /
on each post

T
14"Min

Finished Shoulder —

Gore Sign -/

\— Finished shoulder

EXIT RAMP
GORE SIGN PLACEMENT

D-754-1

NOTES:

MINIMUM VERTICAL CLEARANCE:

Install signs with a minimum 5 foot vertical clearance from bottom of sign

to top edge of the driving lane or auxiliary lane in rural locations. Provide

a minimum 7 foot vertical clearance where parking or pedestrian movements
occur. Install signs with a minimum 7 foot vertical clearance on freeways,
expressways, and multi-lane conventional roadways.

A vertical clearance of 5 feet is acceptable where signs are placed a
minimum of 30 feet from the edge of the traveled way.

Place signs a maximum of 6" above the vertical clearance specified above.

Directly apply reflectors
and border (Type XI) to
background panel (Type IV)

GORE SIGN OBJECT MARKER INSTALLATION

Mount reflector facing traffic
at an angle of 93°away
from oncoming traffic.

Center at gore
between finished
shoulder of main

/ line and ramp

Finished Finishe g——

Main line I Shoulder Shoulder Ram
— p

4'-0" In all cases
N

Delineator post -~

4'-0" min.

OBJECT MARKER INSTALLATION

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-1-10
REVISIONS

DATE CHANGE

7-18-14 odify notes and update reflective
sheeting for object marker. Add
correct section number for object PROFESSIONAL
marker post. o

8-30-18  JUpdated notes to active voice. PE-4683
11-26-21 JRevised Object Marker signs.

11/26/21




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

Direction of traffic

g

Breakaway coupling Sign post

Flat washer as required Breakaway coupling

by the manufacturer

Flat washer as required
by the manufacturer

Top of foundation and finished
grade. Slope foundation in the
area when required to install bolts.

£
sl
[}

- ©}‘\_/\¥ Stub post

Elevation

Stub post

Single Post Sign and Stub Post
Type A

Direction of traffic

-

Breakaway coupling

Breakaway coupling Sign post

Flat washer as required
by the manufacturer

Flat washer as required
by the manufacturer

length §

Stub post

Top of foundation and finished
grade. Slope foundation in the

Elevation area when required to install bolts.

Two Post Sign and Stub Post

For signs with less than 8' post spacing
Type B

Breakaway coupling

Flat washer as required
by the manufacturer

Breakaway Coupler System
for Standard Pipe
Stub Post

Sign post Breakaway coupling

Flat washer as required
by the manufacturer

Direction of traffic

D-754-2

Notes:

1. In lieu of the breakaway base system on standards D-754-3 and D-754-4, use a breakaway
coupler system. Manufacture the breakaway coupler system from material meeting the
requirements of ASTM A325 fasteners with the special requirements as specified by DENT
BREAKAWAY IND., INC. which meets the requirements of NCHRP Report 350.

2. Fuse Joint Cuts - For steel posts cut after galvanizing, either galvanize cut after fabrication,
or treat cut surface in accordance with ASTM A780. Aluminum posts need no treatment.

3. Shim as required to plumb post.

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

| — Provide %" for
galvanized drainage

C
\ I
2 A D
\ Stub post Top of foundation and finished L | —Dia=G
grade. Slope foundation in the
Elevation area when required to install bolts. @ ®/
C | .~— Thickness =t
Two or More Post Sign and Stub Post I
For two post signs with 8' or more post spacing
and all three or more post signs
Type G Plan Base Plate
Base "
M Max
Washer dia.
Ground 60"
line \‘l )
8
Section C-C ; Bolt dia.
§ +1/16"
Max. protection of the stub post is 4" above a 60" chord aligned =
radially to the center line of the highway and connecting any point,
within the length of the chord, on the ground surface on one side
of the support to a point in the ground surface on the other side.
Dimension Base Table Data Shim Detail
Stub
Breakawa
P_Norg_. CoupIingy A B C D E F G t | W | Post Furnish 2 - .012" thick and 2 - 032"+ thick shims
Ipe oize Length per post. Fabricate shims from brass shim stock
Steel or strip conforming to ASTM B36.
3’]/2" ‘|/2|| X 41/2" 51/2" 83/8" 1% 6" 37/8" 1 3/1 6" 63/4" 9/] 6" 3/4" 3/8" 1 l_6ll
4|| %ll X 41/2" 51/2|| 834" 1 " 31/2|| 1 " 634" 11 16l| %u 3/8" 1 "6"
5" %n X 51/4u 61/2" 10|v 1 1/8" 41/4" 1 1/8“ 73/4|v 1%6" 1 " 7/16" 21_0"
6" 1 " X 51/4" 71/2|v 1 1 3/4" 1 %u 4%" 1 3/8“ 9" 1 1/]6" 1 1/4|v 7/16" 21_01!
8" 1 " X 51/4" 91/2" 1 31/4|| 1 3/8" 63/4" 1 3/8" 1 0’]/2" 1 1/]6" 1 ’]/4" 7/16" 2!_6"
" " [ [ [ " " " " " [ " A" NORTH DAKOTA
1 0" 1 "X 51/?! 11 :33/4“ 1 51/?3 1 2/8" 91 m 1 :53/8“ 12;/2" 1 :11/16" 1 :]]/4" 1/2" 3'_0" DEPARTMENT OF TRANSPORTATION
12 1" x 7 13%" | 18" | 1% [10%" | 1% | 14%" | 1% | 1%" | %" | 3-0 —
Aluminum REVISIONS
3’]/2" 1/2|| X 41/2u 51/2" 838" 13/] 6" 378" 1 3/1 6" 634" 9/] 6" 3/4" 3/8" 1 1_6" DATE CHANlGE .
4|| 5/8" X 41/2" 51/2|| 83/4" 1 1] 31/2|| 1 n 6%" 11/16" 1 n 7/] 6" 1 "6" §:§§:§§i§ EE\?;:{%E}E:EH;;Z{;EEEEEA]p.
5" 3/4!! X 51/4" 61/2" 10|| 1 1/8l| 41/4|| 1 1/8" 73/4|| 13/16l| 1 n 1/2" 2!_0" S PISIg g PROFESSIONAL
6" 1 " X 51/4" 71/2" 1 1 3/4" 1 %u 4%" 1 3/8" 9" 1 1/]6" 1 ']/4!! 1/2" 2!_0" PE-4683
8" 1" X 51/4" 91/211 131/4" 13/8" 63/4" 13/8“ 101/2u 1 1/16" 1 1/4|v 1/2u 2"6"
1 Ou 1 [ X 51/4" 11 3/4|| 1 51/4|| 1 %u 9" 1 3/8“ 121/2" 1 1/]6" 1 1/2" 7/]6" 3!_0"
12u 1 [ X 7u 1 33/4“ 1 8" 1 5/8" 1 01/4n 1 5/8“ 143/4u 1 1/16" 1 3/4n 11/]6" 31_011
08/05/24




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

Direction of Traffic

Tack weld washer
to base plate

Keeper plate

Remove all
galvanizing
runs or beads
in washer area

|

hex nut, and three washers.

See table for bolt dia and torque.

See assembly procedure.

T~
T-
T~
3 gy
max. stub 8
Stub post J/ projection 12

———1 Stub post length ————1

o

Stub Post Connection - Type A
Elevation View
(Single Post)

Sign post

x Top of foundation - slope for proper
installation of bolts as required.

Direction of Traffic

Remove all to base plate

galvanizing
runs or beads
in washer area

Keeper plate

Stub post J ‘

Stub Post Connection - Type B
Elevation View
(Two Posts)

Tack weld washer

High strength bolt with hex head,
hex nut, and three washers.

See table for bolt dia and torque.
See assembly procedure.

2 g
12
3k
max stub
projection

\— Top of foundation

Direction of Traffic

Sign post
Tack weld washer
to base plate \ % %ﬁ/
Remove all /‘
galvanizing T

T I T

/ T@T'

runs or beads
in washer area

e

31/2n

Stub post
length

Stub Post Connection - Type C
Elevation View
(Two Posts)

High strength bolt with hex head,
hex nut, and three washers.

See table for bolt dia. and torque.
See assembly procedure.

| . —— Keeper plate

/— Top of foundation

High strength bolt with hex head,

Washer dia. JX

Breakaway System
for Standard Pipe
Stub Post

-
L

C

A

o

-
=
f

Plate thickness =t

Base Plate Plan View

Place bevel toward roadway on approach
side and away on the other side.

F+ washer dia.
B F a

@\
bY)

Keeper Plate Detail

Place keeper plate above center washer between top and
bottom slip bases. Fabricate keeper plate from 28 gauge
material and galvanize after fabrication in conformance with
ASTM A653 G60 coating.

|
|

=——-D+ washer dia. ——=—

~ 12

( 7}< 4%
0. Beve/)

Provide %" dia. max.
hole in base plate for
galvanized drainage.

D-754-3

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

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

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

2. Shim as required.

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

4. Retighten bolts in a systematic order to prescribed torque. (see table)
5. Loosen each bolt and fill the gaps between the thread and mating surface with thread locking liquid resin,
conforming to ASTM D5363-03 (2008), forming solid, one part assemblies secure from vibration, pressure, and

corrosion.

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

r—i Washer dia. ﬂ

Bolt dia. + %¢"

r—i Washer dia. ——-1

Shim Detail

Furnish 2 each +.012" thick and 2 each +.032" thick
shims per post. Fabricate shims from brass shim
stock or strip in conformance with ASTM B36.

Base Data Table
Nominal Bolt Size  |Base Bolt Stub
Post Size Torque A B C D E F G t w Post
dia. (dia. x length) |  ft. Ib. Length
Steel

31/2" 1/2"X21/2" 12 51/2-- 83/8" 13/16" 378" 13/16" 63/4n 9/32" 3/4|| %" 1-6"

4" 5"x2%" 29 515" 8% 1" 31" 1" 6%" 14" 3 ¥ 16"

NORTH DAKOTA
5 %x3%" 46 YA 10" 1%" 4 1%" %" 13, " Ze" 210" DEPARTMENT OF TRANSPORTATION
11-21-11
6" 1'x4%" 61 7| 1% | 1% A %" 9" e T %6 20" REVISIONS
. DATE CHANGE
Aluminum 2-28-14 lFemoved lower post and
" " " " " " " 1 " d i d il "
31/2 1"x2Y% 12 51 83/8" 13/16" 37/8 13/16" 63/4" 9/32 3/4" % 16 8-30-18 L?;gat?t;or?ot:;atlosactive voice.
8-29-19  |New Design Engineer PE Stamp. PROFESSIONAL

4" 5/8")(23/4" 29 51/2.. 83/4" 1" 31/2u 1" 63/4" 11/32" " 7/16" 1'-6" 8-05-24  [Electronic Stamp/Signature. PE-4683

5 3/4")(31/2u 46 61/2" 10" 1 1/8" 41/4u 1 1/8" 73/4" 1%2" 1" 1/2n 20"

6" 14" 61 | 7y | | | ey | % | e | e |y | 2w

08/05/24




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

Multi-Directional Breakaway System D-754-4

for Standard Pipe .

StUb POSt Tack weld aluminum base plate washers to the base, when the base plate is fabricated from
aluminum.
Direction of Traffic

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

Tack weld washer to

base plate High strength bolt with hex head, Assembly Procedure: .
hex nut, and three washers. 1. Assemble post to stub with bolts and one flat washer between base plates and keeper plate.
Remove all galvanizing See table for bolt dia. and torque. . .
runs or beads in washer area / See assembly procedure. 2. Shim as required.
Keeper plate ——— | 4 . 3. Tighten all bolts the maximum possible with 12" to 15" wrench to bed washers and shims to clean bolt threads, then
I I i I I Base plate thickness loosen.

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

5. Loosen each bolt and apply thread locking liquid resin conforming to ASTM D5363-03 (2008). Fill gaps between
thread and mating surface with thread locker to form solid, one part assemblies secure from vibration, pressure,
and corrosion.

3%

Stub post
length

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

Top of foundation
/ and finished grade

30°
Stub Post Connection - Type D 30°
Elevation View
(Single Post) \6[0"

Keeper plate

ri Washer dia. ﬂ

Stub Post Detail

ri Washer dia. ——1

~ L Top View Bolt dia. + %"
Parallel to - -
roadway ¢ - 10°

e j 30°

_—<C - /
~
7 - Shim Detail
_— . . Furnish 2 each +.012" thick and 2 each £.032" thick
Direction of Traffic D 20 shims per post. Fabricate shims from brass shim
~ i stock or strip conforming to ASTM B36.

Slip Base Orientation

Top View
Base Data Table
Nominal | Outside Bolt a b c Bolt Size Base B‘Baosl;e d Stub
Post Size Post Circle Plate W Torque Post
dia. dia. rad. rad. rad. (dia. x length) | Thickness ft ?b rad. Length
Steel NORTH DAKOTA
- DEPARTMENT OF TRANSPORTATION
3" 4" 7 146" %" 114" 1"x4" 14" %" 55 194" 16" YT
4" 4.5" 7" 1%e" %" 1" 1"x41%" 10" %" 98 1%" 1'-6" REVISIONS
5" 5.563" 9k 1%6" %" 11" 1%,"x5" 1" %" 167 13" 20" DATE CHANGE
. -30- Updated notes t tive voice.
Aluminum 2.33.13 Ngwalfes%%esn;i:ecelr E‘E SltampA
30" 4" 7" 130 %" %" 3"x315" " %" 43 %" 16" 8-05-24  |Electronic Stamp/Signature. PROFESSIONAL
4" 45" 71/2" 13/16“ 1/8-' %n 3/4nx4" 1 1/4|. 5/16" 76 7/8n 1-6" PE-4683
5 5.563" 91/2" 1 1/16" 1/8" 1 1/8" 1"x4" 1 1/4u %en 98 1 1/8" 20"
6" 6.625" 101/4" 11/16" 1/8" %n 1"X41/2|| 11/2u %.. 134 11/8" 2"
08/05/24




DocuSign Envelope ID: 3BB6949C-35F3-4834-B8EF-90A4185B6E25

FOUNDATION DATA FOR STEEL SUPPORTS

D-754-5

E . Foundation Vertical Reinforcing Steel Horizontal Tie Bars . Foundation Vertical Reinforcing Steel Horizontal Tie Bars
oundation Foundation
p Conc. Vol. for 1Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars = Conc. Vol. for1Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars
Diameter Depth Size Size Diameter Depth Size Size
(CUYDS) (CUYDS) Each Bar for 1 Post for 2 Posts for 1 Post for 2 Posts (CUYDS) (CUYDS) Each Bar for1Post for 2 Posts for 1 Post for 2 Posts
1'-4" 4'- 6" 0.23 0.47 4'- 2" 5 6 12 3 6 12 2'- 4" 4'-6" 0.71 1.43 4'- 2" 6 14 28 3 6 12
1'-4" 5'-0" 0.26 0.52 4'- 8" 5 6 12 3 7 14 2'- 4" 5'-0" 0.79 1.58 4'- 8" 6 14 28 3 7 14
1'- 4" 5'- 6" 0.28 0.57 5'- 2" 5 6 12 3 8 16 2'- 4" 5'- 6" 0.87 1.74 5'- 2" 6 14 28 3 8 16
1'- 4" 6'- 0" 0.31 0.62 5'-8" 5 6 12 3 8 16 2'- 4" 6'- 0" 0.95 1.90 5'- 8" 6 14 28 3 8 16
1'-4" 6'- 6" 0.34 0.67 6'- 2" 5 6 12 3 9 18 2'- 4" 6'- 6" 1.03 2.06 6'- 2" 6 14 28 3 9 18
1'- 4" 7'- 0" 0.36 0.72 6'- 8" 5 6 12 3 9 18 2'- 4" 7'- 0" 1.11 2.22 6'- 8" 6 14 28 3 9 18
1'- 4" 7'-6" 0.39 0.78 7'-2" 5 6 12 3 10 20 2'- 4" 7'-6" 1.19 2.38 7'-2" 6 14 28 3 10 20
1'-4" 8'- 0" 0.41 0.83 7'- 8" 5 6 12 3 11 22 2'- 4" 8-0" 1.27 253 7'- 8" 6 14 28 3 11 22
1'- 4" 8'- 6" 0.44 0.88 8- 2" 5 6 12 3 11 22 2'- 4" 8-6" 1.35 2.69 8'-2" 6 14 28 3 11 22
1'-4" 9'- 0" 0.47 0.93 8'- 8" 5 6 12 3 12 24 2'- 4" 9'-0" 1.43 2.85 8'- 8" 6 14 28 3 12 24
1'-4" 9'- 6" 0.49 0.98 9'- 2" 5 6 12 3 12 24 2'- 4" 9'-6" 1.50 3.01 9'- 2" 6 14 28 3 12 24
1'- 4" 10'- 0" 0.52 1.03 9'- 8" 5 6 12 3 13 26 2'- 4" 10'- 0" 1.58 3.17 9'- 8" 6 14 28 3 13 26
1'-4" 10'- 6" 0.54 1.09 10'- 2" 5 6 12 3 14 28 2'- 4" 10'- 6" 1.66 3.33 10'- 2" 6 14 28 3 14 28
1'-4" 11'- 0" 0.57 1.14 10'- 8" 5 6 12 3 14 28 2'- 4" 11'- 0" 1.74 3.48 10'- 8" 6 14 28 3 14 28
1'- 4" 11'- 6" 0.59 1.19 11'- 2" 5 6 12 3 15 30 2'- 4" 11'- 6" 1.82 3.64 11'- 2" 6 14 28 3 15 30
1'- 4" 12'- 0" 0.62 1.24 11'- 8" 5 6 12 3 15 30 2'- 4" 12'- 0" 1.90 3.80 11'- 8" 6 14 28 3 15 30
2'- 4" 12'- 6" 1.98 3.96 12'- 2" 6 14 28 3 16 32
Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars 2'-4" 13'- 0" 2.06 412 12'- 8" 6 14 28 3 17 34
. Conc. Vol. for 1 Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars i No. Bars No. Bars 2'- 4" 13'- 6" 2.14 4.28 13'- 2" 6 14 28 3 17 34
Diameter Depth Size Size T T T
(CUYDS) (CUYDS) Each Bar for 1 Post for 2 Posts for 1 Post for 2 Posts 2'-4 14'-0 2.22 4.43 13'- 8 6 14 28 3 18 36
1'-9" 4'- 6" 0.40 0.80 4'- 2" 5 10 20 3 6 12 2'- 4" 14'- 6" 2.30 4.59 14'- 2" 6 14 28 3 18 36
1'-9" 5'- 0" 0.45 0.89 4'- 8" 5 10 20 3 7 14 2'- 4" 15'- 0" 2.38 4.75 14'- 8" 6 14 28 3 19 38
1'-9" 5'-6" 0.49 0.98 5'-2" 5 10 20 3 8 16 2'- 4" 15'- 6" 2.45 491 15'- 2" 6 14 28 3 20 40
1'-9" 6'- 0" 0.53 1.07 5'- 8" 5 10 20 3 8 16 2'- 4" 16'- 0" 2.5¢ 5.07 15'- 8" 6 14 28 3 20 40
1'-9" 6'- 6" 0.58 1.16 6'- 2" 5 10 20 3 9 18 2'- 4" 16'- 6" 2.61 5.23 16'- 2" 6 14 28 3 21 42
1'-9" 7'- 0" 0.62 1.25 6'- 8" 5 10 20 3 9 18 2'- 4" 17'- 0" 2.69 5.38 16'- 8" 6 14 28 3 21 42
1'-9" 7'- 6" 0.67 1.34 7'- 2" 5 10 20 3 10 20 2'- 4" 17'- 6" 2.77 5.54 17'- 2" 6 14 28 3 22 44
1'-9" 8'- 0" 0.71 1.43 7'- 8" 5 10 20 3 11 22 2'- 4" 18- 0" 2.85 5.70 17'- 8" 6 14 28 3 23 46
1'-9" 8'- 6" 0.76 1.51 8- 2" 5 10 20 3 11 22
1'-9" 9'- 0" 0.80 1.60 8- 8" 5 10 20 3 12 24 Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars
1'-9" 9'-6" 0.85 1.69 9'- 2" 5 10 20 3 12 24 5 Conc. Vol. for1Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars
T T T Diameter Depth Size Size
1'-9 10'- O 0.89 1.78 9'- 8 5 10 20 3 13 26 (CUYDS) (CUYDS) Each Bar for1Post for 2 Posts for 1 Post for 2 Posts
1'-9" 10'- 6" 0.94 1.87 10'- 2" 5 10 20 3 14 28 2'- 6" 4'- 6" 0.82 1.64 4'- 2" 6 16 32 3 6 12
1'-9" 11'- 0" 0.98 1.96 10'- 8" 5 10 20 3 14 28 2'- 6" 5'-0" 0.91 1.82 4'- 8" 6 16 32 3 7 14
1'-9" 11'- 6" 1.02 2.05 11'- 2" 5 10 20 3 15 30 2'- 6" 5-6" 1.00 2.00 5'-2" 6 16 32 3 8 16
1'-9" 12'- 0" 1.07 2.14 11'- 8" 5 10 20 3 15 30 2'- 6" 6'- 0" 1.09 2.18 5'- 8" 6 16 32 3 8 16
2'- 6" 6'- 6" 1.18 2.36 6'- 2" 6 16 32 3 9 18
Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars 2-6" 7-0" 1.27 2.55 6'-8" 6 16 32 3 9 18
5 Conc. Vol. for 1Post | Conc. Vol. for2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars 2'- 6" 7'- 6" 1.36 2.73 7'-2" 6 16 32 3 10 20
Diameter Depth Size Size S = =w
(CuYDS) (CuYDS) Each Bar for 1 Post for 2 Posts for 1 Post for 2 Posts 2-6 8-0 145 291 7-8 6 16 32 3 11 22
2'- 0" 4'- 6" 0.52 1.05 4'-2" 6 10 20 3 6 12 2'- 6" 8- 6" 1.55 3.09 g'-2" 6 16 32 3 11 22
2'- 0" 5'- 0" 0.58 1.16 4'- 8" 6 10 20 3 74 14 2'- 6" 9'-0" 1.64 3.27 8'- 8" 6 16 32 3 12 24
2'- 0" 5'-6" 0.64 1.28 5'-2" 6 10 20 3 8 16 2'- 6" 9'-6" 1.73 3.45 9'- 2" 6 16 32 3 12 24
2'- 0" 6'- 0" 0.70 1.40 5'- 8" 6 10 20 3 8 16 2'- 6" 10'- 0" 1.82 3.64 9'- 8" 6 16 32 3 13 26
2'- 0" 6'- 6" 0.76 1.51 6'- 2" 6 10 20 3 9 18 2'- 6" 10'- 6" 1.91 3.82 10'- 2" 6 16 32 3 14 28
2'- 0" 7'- 0" 0.81 1.63 6'- 8" 6 10 20 3 9 18 2'- 6" 11'- 0" 2.00 4.00 10'- 8" 6 16 32 3 14 28
2'- 0" 7'-6" 0.87 1.75 7'-2" 6 10 20 3 10 20 2'- 6" 11'- 6" 2.09 4.18 11'- 2" 6 16 32 3 15 30
2'- 0" 8'- 0" 0.93 1.86 7'- 8" 6 10 20 3 11 22 2'- 6" 12'- 0" 2.18 4.36 11'- 8" 6 16 32 3 15 30
2'- 0" 8'- 6" 0.99 1.98 8'- 2" 6 10 20 2 11 22 2'- 6" 12'- 6" 2.27 4.55 12'- 2" 6 16 32 3 16 32
2'- 0" 9'- 0" 1.05 2.09 8'- 8" 6 10 20 3 12 24 2'- 6" 13'- 0" 2.36 4.73 12'- 8" 6 16 32 3 17 34
2'- 0" 9'- 6" 1.11 2.21 9'- 2" 6 10 20 3 12 24 2'- 6" 13'- 6" 2.45 491 13'- 2" 6 16 32 3 17 34
2'- 0" 10'- 0" 1.16 2.33 9'- 8" 6 10 20 3 13 26 2'- 6" 14'- 0" 2.55 5.09 13'- 8" 6 16 32 3 18 36
2'- 0" 10'- 6" 1.22 2.44 10'- 2" 6 10 20 3 14 28 2'- 6" 14'- 6" 2.64 5.27 14'- 2" 6 16 32 3 18 36
2'- 0" 11'- 0" 1.28 2.56 10'- 8" 6 10 20 3 14 28 2'- 6" 15'- Q" 2.73 5.45 14'- 8" 6 16 32 3 19 38
2'- 0" 11'- 6" 1.34 2.68 La 2§ 6 10 20 3 15 30 2'- 6" 15'- 6" 2.82 5.64 15'- 2" 6 16 32 3 20 40
2'- 0" 12'- 0" 1.40 279 11'- 8" 6 10 20 3 15 30 2'- 6" 16'- 0" 291 5.82 15'- 8" 6 16 32 3 20 40
2'- 0" 12'- 6" 1.45 291 12'- 2" 6 10 20 3 16 32 2'- 6" 16'- 6" 3.00 6.00 16'- 2" 6 16 32 3 21 42
2'- 0" 13'- 0" 1.51 3.03 12'- 8" 6 10 20 3 17 34 2'- 6" 17'- 0" 3.09 6.18 16'- 8" 6 16 32 3 21 42
2'- 0" 13'- 6" 1.57 3.14 13'- 2" 6 10 20 3 17 34 2'- 6" 17'- 6" 3.18 6.36 17'- 2" 6 16 32 3 22 44
2'- 0" 14'- 0" 1.63 3.26 13'- 8" 6 10 20 3 18 36 2'- 6" 18'- 0" 3.27 6.54 17'- 8" 6 16 32 3 23 46
2'- 0" 14'- 6" 1.69 337 14'- 2" 6 10 20 3 18 36 2'- 6" 18'- 6" 3.36 6.73 18'- 2" 6 16 32 3 23 46
2'- 0" 15'- 0" 1.75 3.49 14'- 8" 6 10 20 3 19 38 2'- 6" 19'- 0" 3.45 6.91 18'- 8" 6 16 32 3 24 48
2'- 6" 19'- 6" 3.55 7.09 19'- 2" 6 16 32 3 24 48
2'- 6" 20'- 0" 3.64 7.27 19'- 8" 6 16 32 3 25 50
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
10-3-13
NOTES: REVISIONS
. . DATE CHANGE
1. Use Grade 60 relnforcmg steel. 8-30-18  |Updated notes to active voice.
8-29-19  [New Design Engineer PE Stamp.
8-05-24  [Electronic Stamp/Signature.

08/05/24

PROFESSIONAL
PE-4683




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25
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| F (dia.)

I~ J (dia.)

Hinge Plate Perforated Fuse Plate
Round Metal Posts
Dimensions Properties
Weight )
ol | Quisce | ide |eliess £1 | of i see ol e
' Pound . : ’
Steel
3% 4.000 3.548 .226 9.11 4.788 2.680 2.394
4 4.500 4.026 237 10.79 7.233 3.174 3.215
5 5.563 5.047 .258 14.62 15.16 4.300 5.449
6 6.625 6.065 .280 18.97 28.14 5.581 8.495
Aluminum
3% 4.000 3.548 .226 3.151 4.788 2.680 2.394
4 4.500 4.026 237 3.733 7.232 3.174 3.214
5 5.563 5.047 .258 5.057 15.16 4.300 5.451
6 6.625 6.065 .280 6.564 28.14 5.581 8.496

Hinge Plate, Fuse Plate
and Foundation Details

for Standard Pipe

w
(weld bolt
to post)

1

1" below sign panel

ol £
I
N
I I
i T E Perforated fuse plate

Hinge plate

Tie the tie bars
and reinforcing
bars together

Tie bars

Top View
See standard drawing D-754-5 for size,
number, and length of rebar. Use 3 bolt
base plate for Type D.

Reinforcing bars

Side View T 60’
—~— -
~ ) Slip base
rn—g'\n =~
2" Cl.
Hinge plate %" bevel aEs
£
2
Stub post L 2
8
- a
Tie bars ~< %
LI £
Fuse plate % e
© [
E )
5 =
- g
Top View T 4= e
Reinforcing bars
2" Cl—{ - —H=2"Cl
Foundation .
diameter Post Size |
14" 31/2"_4n +
)
1'-9" 5" 6" 2 Cl.
Foundation
Front View
Foundation detail for breakaway
base with stub post connection.
Nominal Fuse and Hinge Plate Data
Pipe Size ]
dia. Bolt Size A B C D E F G H | J
31/2'. ‘]/2va X 11/2" 5" 13/4., 111/16n 13/16" 7/8" 9/16u 15/32.. 1/4" 13/32'. 7/16n
4" %nﬂ X 11/2" 53/4" on 17/8|| 1" v 11/16u 17/32-- %" 15/32'. 9/16"
5" %ng X 13/4|| 53/4" " 17/8" 1" qn 11/16" 9/16" 1/2" 7/16" %u
6" 3/4"Q X 21/4" 61/4" 21/411 2,. 11/8" 11/8" 1%6" 5/8" 1/2n 1/2n 5/8"

D-754-6

Notes:

Fuse Joint Cuts - For steel posts cut after galvanizing, either galvanize cut after
fabrication, or treat cut surface in accordance with ASTM A780. Aluminum posts need
no treatment.

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

Maintain the 4" vertical height and 60" diameter horizontal clearance of the break-away
base at each post location.

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

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

Normal foreslope

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
2-28-14
REVISIONS

CHANGE

Updated notes to active voice.
[New Design Engineer PE Stamp.
Electronic Stamp/Signature.

DATE
8-30-18
8-29-19
8-05-24

PROFESSIONAL

PE-4683




PIPE SUPPORT AND SIGN MOUNTING DETAILS D-754-7

(/1 Moisture proof Moisture proof
post cap post cap
p ©
1" max .008 drop off
permitted in this area ~,_\ 12" )
1%" Steel channel — 015"
Clamp .081" -081"—f=—
[ [©) =
oL > AN = SR =.250" Slotted holes (A)
NG 2 o8t
188"
l 1 — 0Ro" Must be flat or concave
- Tubular sign post Bl R =062 = (both sides)
1%" Steel channel — 264" .
Clam, 410"
Flat sheet sign _ EF o P 1o ;I’E-\Iterréatg é |
xtrude ane
1" dia.
Tubular sign post r ‘—‘
L gn p!
‘ 12" |
%" x 1" long hex head bolt, Panel sign - ‘ { ‘ o
T "16" inside dia
2 lat washers, lock washer, g 2k 9 bl [} P I, R =.250" Slotted holes (A) °
and hex nut R =.250 125 . (. S5 thickness
2" 16871 : 1
125" = Flat Washer Detail
. |
W .250"
AN AN ’ Alternate B
12" Extruded Panel "
Side View Side View 7%1/4"
13"

T¢" dia | %e" + outside ,_| T
1%" Steel channel ‘@ dia of post Yo
Clame 2 Slotted holes (A) 8

) %" + outside
Tubular sign post 49/16.4+ L dia of post

Tubular sign post
%" dia bolt
flat washers

Flat sheet sign 1%" Steel channel
9 \[ Clamp

%" dia bolt
flat washers

Side View Top View
Slotted Hole Detail 6" Extruded Panel P

Post Cap Detail

Fumish post caps for all steel or aluminum
posts or weld a %" plate all around.

Aluminum Panel Details

(A) Punch slotted holes in aluminum panels at 1'-0" on center, space from
end as listed below:

12" even length panels 4'-0" etc.
9" odd + 6" length panels 5-6" etc.
: ] 6" odd length panels 5'-0" etc.
TOp View TOp View 3" even + 6" length panels 4'-6" etc.
i H H i H H Wall thickness =.078" unless specified otherwise.
Flat Sheet Sign Clamp Mounting Details Panel Sign Clamp Mounting Details Al TSk o oatside comers o031 vadlug wniess specified otherwise,

Tp 1% . Clamp Post Size D
teelr /- oo B L — Post Size| Gauge dia (in) | (in)

i 3 min 31/2 3

e 3% 105" " 4 3%g NORTH DAKOTA

%sn 6" to 12" 10 50 DEPARTMENT OF TRANSPORTATION

o " 15 5 8 2-21-14
6 7% REVISIONS
1 DATE CHANGE
8 13%6 08-30-18 | Updated to active voice, defined
10 20% bolt & washer for fastening sign.
1 4 08-29-19 | New Design Engineer PE Stamp. PROFESSIONAL
12 29% 10-19-22 | Added washers to clamp. PE-4683
Clamp Detail Steel Channel Detail
10/20/22




DocuSign Envelope ID: 3BB6949C-35F3-4834-B8EF-90A4185B6E25

LETTER AND ARROW DETAILS D-754-9
- NOTE: Measure rotation angle
of arrows
counterclockwise from
positions shown in
details.
DETERMINE SIZE OF THE FRACTION AS FOLLOWS:
RATIO TO HEIGHT OF Taper of 4" It
SYMBOL TITLE CAPITAL OR UPPER CASE ‘
Taper of 5" /ft | ‘
A Letter height 1.0 of capital or upper case T
B Fraction height 1.5 XA TYPE A TYPE B
C Fraction width 25XA
D Fraction width 2XA DESIGNATION | LETTERSIZE 1 g 1o | p | E | F | & LETTER SIZE
(Upper Case) DESIGNATION A B c D E F
E Space to next character 1t01.5 X A (Upper Case)
ND_6IN 6" 12" 9.125" 3" 1" 0.625" 20" 13.5"
F(A) Length of diagonal 1.75 X A ND_2IN 2" 2" 1.625" | 0.75" | 0.125" | 0.125" 3"
ND_8IN 8" 15.125" | 11.563" | 3.75" | 1.313" | 0.813" 25" 17"
(A) Center diagonal stroke of fraction optically. ND_4IN 4" 4" 3.313" 1.5" 0.25" 0.25" 6"
ND_10IN 10"
ND_6IN 6" 6" 4.875" | 2.25" | 0.375" | 0.375" 9"
ND_12IN 12" 18.25" 14" 4.5" 1.5" 0.75" 30" 20"
ND_8IN 8" 8" 6.625" 3" 0.5" 0.5" 12"
Essentially the same as the height of the largest ND_13IN 13.3"
letter. (also applies to spacing between words) ND_10IN 10" 10" 8.375" | 3.75" | 0.75" 0.75" 15"
ND_16IN 16"
22.25" 17" 5.375" | 1.75" 1" 35" 25" ND_12IN 12" 12" 10" 4.5" 0.875" | 0.875" 18"
ND_20IN 20"
Varies I } Varies (see Sign Details in plans) } i Varies
NOTE: Arrow size on gore signs is based on the letter size of "EXIT".
Varies
Equal to the mean 1 I
019 the letter height \
of the adjacent B
lines of letters. ] i
mple Tex E
1 F
% of the average of the ———___|
heights of the capital
letters in the adjacent T
lines of letters. i
~| Sample Text
A c L DOUBLE
Equal to the mean _— SINGLE
of the letter height p—
of the adjacentg } SPECIAL
lines of letters. Varies J
TYPICAL SPACING DESIGNATION | A B C D E F USES
" W " " " " Parking Signs
D, ND_0.75IN 2 1.625 0.75 0.125" | 0.125 7.75 (Regulatory)
2
" j ND_2.625IN 7" 5.75" | 2.625" 0.5" 0.5" 15" Frontage Road Signs
J NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
W 3" Y ROUNDABOUT 8-3-11
1 —]| e
j 22 DATE REVISIOS:ANGE
16" DESIGNATION LETTER SIZE A B C D E F G H J K L M 7814 [Revised gore sign and added
(Upper Case) 4"D & D arrow o
5-4-16  |Revised Distance & Destination PROFESSIONAL
and Typical Spacing details PE-4683
ND_6IN 6" 5.25" | 4.688" 2" 0.375" | 0.375" 6.5" |[10.125"| 6.094" | 10.75" | 1.168" | 1.25" | 2.625" 4-23-18  |Revised arrow details
8-30-18  |Updated notes to active voice.
8-29-19  |New Design Engr PE Stamp.
ND_8IN 8" 7 575" | 2.625" 0.5" 0.5" 8.688" | 13.5" | 8.166" | 14.333"| 1.557" | 1.667" 3.5" 8-05-24  |Electronic Stamp/Signature.
32"
DOWN ARROW
08/05/24




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

Typ.

Typ.

Base plate

t1j

/— Sign post

Stiffener plate
(see detail)

15" Lifting
hole (optional)

Flat washer as
required by the
manufacturer

per

1" 't

[ 1]

Sign Post and Stub Post

Bolt dia. + %¢"

Shim Detail

Elevation

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

-
T

A

i

\— Ground line

—»— C ‘ [ ] +
S

XE ; .
L - C = A‘Q
Breakaway ‘

couplers \ w
|
Base ‘
plate \ L W-shape pile post

\

Plate

1/2n

RS
e [

Stiffener Plate Detail

(See Table for Dimensions)

thickness=ty

Structural Details
for W-Shape Supports

Breakaway Coupler System

Flange thickness - %¢" (typ.)

B

C

B

,L_‘

# 12
4 I \ T
E Typ.>\—k% ‘ ‘ _ ‘
\ A Dia. = F 2
i | (yp) | |
A D t p— ’ |
1T ; | A | J | ‘
A |
— féf |2 O
E \ \ \
\ \ \ \
* Sign post Stub post
SectionA- A Section B -B

W-Shape Base Connection Data Footing Data
Post & . W-Shape Pile

Pile Size Bolt Size A B Cc D E t | W] F Post "P"
wgi:}g 3/4|| X 51/41! 6" 21/2" 1 1/2" 31/2" 1 1/4" 1" 1/2" 1/4" 13/16" ::3‘
V%gigg 7/8“ X 51/4" 8" 3|| 1 3/4|| 4|| 2|| 1 1/4|| 1/2" 1/4" 15%]6" :]Ij'
W8X28 111 X 51/4-1 8" 3" 2" 4" 2" 1 1/2n %u 5/16" 11/16' 14|

(See Table for Dimensions)

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

Base
- connection
]
O
c
<@
% _
o
= [} ac: b7
ol 7128
= =
S o

Ee=—Fx—]

Ground line

W-Shape - Pile Footing

Notes:

D-754-12

1. Use either the breakaway base system shown on standard D-754-13 or a breakaway
coupling system manufactured from material meeting the requirements of ASTM A325
fasteners with the special requirements as specified by DENT BREAKAWAY IND., INC.
which meets the requirements of NCHRP Report 350.

2. Use structural steel conforming to Sec. 894.03 B.6 and high strength bolts conforming to
ASTM - A325. Refer to "Sign Summary" sheet for specific data on each individual sign
installation.

3. Use manufacturer's recommendations for assembly procedures.

Base

Ground
line

—

plate 4" Max

o — 1|

SectionC-C

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

radial

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

within the length of the chord, on the ground surface on one side
of the support to a point in the ground surface on the other side.

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

10-4-2013

REVISIONS

DATE

CHANGE

7514
8-30-18
8-29-19
8-05-24

Revised notes 2 and 3.

Updated notes to active voice.
New Design Engineer PE Stamp.

Electronic Stamp/Signature.

PROFESSIONAL

PE-4683




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

. Breakaway System D-754-13
& or 12° = - f f Structural Details D
A= === ==f~_ A A L _ \-/
i o 11 . for W-Shape Supports P —— L , Notes:
! H [>— Wind beams ‘ Base plate : Ground line
“ “ (see Standard [~~~ W-shape sign post \Q Use structural steel conforming to Section 894.03 B.6 of the
o U// Drawing D-754-14) ! pesane . Standard Specifications and high strength bolts conforming to
M I | Stiffener plate Section C-C ASTM A325,
see detail i i
3 | ( ) Stub Helght ReqUIrements Refer to Sigr) Summary sheet for specific data on individual
¢ l’/, %" dia. lifting hole Maximum projection of base plate limits are defined as a line 4" sign installation.
Top base plate (optional) parallel to any chord, which is perpendicular to, or aligned Install perforated fi lat de of post facing traffi
|__—— W-shape sign post . ! radially to, the center line of the highway and has the chord's end nstall perforated fuse plate on side of post facing traffic.
51?1?%\;%:2(?: ::’]awngs'ﬂgr %" l 14 points on the ground surface on opposite sides of the stub post. Saw cut posts. Shear or flame cut plates using a mechanically
W-shape sign post area I i - C guided cutting torch in accordance with Section 754.04 D.4.b of
TN ) *‘%‘ the Standard Specifications. Prepare edge in accordance with
Base connection Bottom base plate B t1 Section 754.04 D.4.c of the Standard Specifications.
(see detail) \ B \ W J J
®
20— _ Ground line —/ ¢ * [* *1 * ey
Ground line +/ T\ N Install keeper plate | — o=d; ' l— o=d
] / . . H | H 1
12— Vg ~— High strength bolt with heavy | below washer 5 d} fdf: = i} o é;{
o N Anchor plate hex nut and 3 washers. See (see detail) ] @ ‘ d)fﬁ 2= dz IS ‘ ‘F + —— ©postcut
Vil 1T (see Standard table for bolt dia. and torque. ‘ G &I N G s - - Assembly Procedure:
14 9t T Drawing D-754-14) See Assembly Procedure. \ w | ‘(b{ ‘4(1} 1 € post cut 1 3 d} L4 é i
v I - . H ‘ 1| H | 1. Assemble base plates with bolts and one flat washer between
T L~ W-shape pile /\b W-shape pile * ’H M= & post * top base plate and keeper plate.
I same size as post / ) L
L ( post) . . Plate thickness= ts "‘ FMII&IZ @ post Plate thickness= t; 2. Shim as required to plumb post.
Tvpical P | Mounti Base Connection Detail M P 3. Tighten all base connection bolts the maximum possible with
ypl alFane un Ing 12" to 15" wrench to bed washers and shims and clean bolt
3 . i threads.
on W-shape Sign Posts B Flange thickness B Perforated Fuse Plate Hinge Plate reads
~c 6" Typ. Cc— 4. Loosen each bolt in turn and retighten in systematic order to the
I I prescribed torque (see table).
| Extend po?/t"a E g4‘ : IR ‘ E 5. Assemble perforated fuse and hinge plates to post with bolts
1 maximum 7, ) Yy A2 | | — | 2B + post depth and one flat washer and lock washer under nut.
e above panel > b R | 4> f=— 2C + post depth —= _ _
%" dia. lifting hole —1 ‘ ] W Typ: \ ‘ )l ‘ 12 - _—o=2R Panel bolt —— ]
foptonel B Ao [ F=4==< GZ3°J3= o P & B -4 BN
auge
‘ ) 12 1 | [ \49_< A D ‘ ‘ - gal\?aniged .
| Sign panel face <4 R Post clip
L A2 | W Typ. 1ls o steel sheet
W-shape sign post ‘ H | W-shape ! : 14T E | | ~F T]
N I'E | RY sign post /g | 12 I'E l I |— Sign panel face
‘ B T T /"i
! W-shape pile Keeper Plate W-shape oo Post clip —
W . . sign post
\ Section A-A Section B-B
e ZZZZZEZW . . LI 7T7T7 7777777777
: Sections shown for installations on right shoulder. Reverse plate slot o 1-0 W-shape sign post Y
‘ || bevels for installations on left shoulder. hains
| =11 Post clip ﬁ\T
i T ) ®
‘ . 1 Plate thickness= t2 %
7 A
|
M Bottom edge Hinge plate /\/ T - L—f — i\gc* o
L~ |/} of sign panel (so8 detai) Perforaied fusgiite 1][ %" bevel Post di L[5~ Panel bolt
(see detail) Un ost clip
b ' dh |« B ] L Brywl ; i
P ‘ g @ﬂ @ Bearing-type connection Section E-E Section F-F
| high strength hex head Bolt, i i i Install post clips on both sides of each post at
See Detail A // hex nut, two flat washers, Shim  Detail Stiffener Plate each panel joint indicated.
Ll and lock washer (Typ. i "+ thi
A Saw utpostbefors —[ o i it o ok S T
Fuse Joint 9 9 be fabricated from brass shim stock or . T | | — Sign panel face
. g . strip conforming to ASTM B36. Nylon insert 1" dia.
(Side View) Detail A lock nut and *‘
waihert y 6" or 12" 76" inside dia.
ost clip
W-Shape Base Connection Dimensions Fuse and Hinge Plate Dimensions | —— Panel bolt %-16x%" long hex head bolt, ) )
' — | Clipped to fit
Post and || . hex nut, lock washer, and two flat washers PP
R X Bolt Size Bolt u@]: [ (see detail). Space bolts 2'-0" on center A
Pile Size Al B|C|DJ|E | ti|t|W/|R|[G|H/ | J|[K/|L|[M/|d]/|d]|ts . I horizontally. Flat Washer Detail
and Torque dia. . s
Thickness = %
W4x13 %" 2 X 31/2". 6" 21/2u 11/2u 31/2n 11/4!! 1" 1/2-- 1/4u 13/32u o 1 %u 4" 21/4!! 7/Bn 1" 11/16n 3/4!! 3/8" %u
Torque = 600 in-lb
3 g x 3" W-shape sign post —| NORTH DAKOTA
W5X1 6 Torqae _ 6002 in_|b 6" 21 2|| 11/2u 31/2|| 1%u 1 n 1/2.. %n 13/32|| 21 2|| 1 %u 5.. 234|| 11/8|| 11/8|| 13/16n 7/8" %n %n DEPARTMENT Cz);;?iNSPORTATION
12"
7/8" 2 X 4%" " " 3/m " " 1/m 10 1/m 15/ n 1/ 1/m " 1/m 1m 3/m 13/ 10 3/n 3/m REVISIONS
W6x20 Torque = 800 in-b 8 3 1% 4 2 1% ) A 52 2%, 1% 6 3 1% 1% 76 1% 78 A DATE CHANGE
" " 7-18-14  |Revised fi .
W8x24 7/8 2 X 4% 8" 3" 1 3/n 4" o 11/u 1/ " ‘]/u 15/ " 21/ " 11/ " 61/ " 31/ " 11/ " 11/ n 15y " 11/u 1/ " 7/ " ‘ ¢ 8-30-18 Ugélasteed ;rcft(egott:active voice.
Torque = 800 in-lb 4 4 2 4 32 2 2 2 2 2 2 1 “ 2 8 E E 8-29-19  |New Design Engineer PE Stamp.
1 5 8-05-24  [Electronic Stamp/Signature. PROFESSIONAL
2 X " " " " " " 0 " " " " " " " " " " " "
W8x28 Torque = 1000 in-lb 8 3 2 4 2 1% % Y6 Ty 2, 1, 6% 3% 1% 1% W2 1% A 1 PE-4683
W8x31 11/3" 2 x 5" . o" 31/2|| o 5" o 11/2n %n 5/]6n 19/32n 3" 1%n 8" 51/2n 1%w on 11/|6" 11/2u 1/2n 1" i —
Torque = 1200 in-lb /\/
11/8" 2 x 5" " 170 " " " 10 3/m 5/ n 19/ n 3/m " 10 1/m Tn 3/ n 3/ 1/n 1/n
W10x39 Torque = 1200 in-lb 9 3% 2 5 2 17 7 76 3 3 1% 8 5% 1% 1%" | 176" | 1% 7 17 Section D-D
08/05/24




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

WIND BEAMS AND ANCHOR PLATES D-754-14

FOR W-SHAPE SUPPORTS

See Wind Beam Conneciton
Details .
Sign

4-%" dia. x 115" long

|
T TTT
A | 1 | / hex head bolts with
B 0 tapered washer,
L —_— e —— - - - T __—_—_ :j;ﬂ —_— = IOCk WaShersl
*************** 17 and hex nut
\\ } i | 276"
[ Ml
I i Sign $3x7.5
A | ‘ Wind beams | ‘ | W-shape post
| “ " X
I T - 1 W-shape post >— %" dia. x 14" bolts with square
| ‘ ‘ | 2-%" dia. bolts ) head designed to fit slot,
L] H with lock washers Sign 'B'Eﬁp/ hex nuts, lock washers,
| — e e e e 4 — 6 required on each angle.
": | | ﬂi . .
T I 1 End View Top View i
| "
= = 24" W4-13 & W5-16 I
= [T ,—— 2-%"dia. bolts ]
Fuse plate — | | ™—— Fuse plate Yo e with lock washers €
‘ 5" plate Wl 3
> & 'ﬁﬁb
A
S~— W-shape post W4-1 3 & W5-1 6 i / W-shape post S4x7.7
Sign ] 176" / | % Panel bolts
3%s" =
. It | -
W-shape post I q: “4" ‘4‘ T
- / 2-%" dia. bolts 3 ii o Yy Wesh )
with lock washers pr: | — Y/-shape pos
f— 30" - { 47" dia. x 11" long — | «[— -4%@
1 hex head bolts with
4 / al" tapered washer, )
lock washers, vV Sign
Breakaway base and hex nut. e
12" L — Breakaway base 12" ||/ Ground line ,l L 30" End View TOp View / ,;I':g];rzz'ry:fir;%le (see note)
- e e e e e L e e L R e L e U P R » ‘ o [ 2-%" dia. bolts 1.68 Ibs/ft
T S e EEHIEE 5 plate _ L with ook washers W6-20, W8-24 and \W8-28 |
oo o) TM * sg il
\ L / \ L / 71/2"#15"471/2" |::;‘:3
J / \ / Anchor plate =c
Anchor plate vy L h =5
SRy SRy W6-20, W8-24 & W8-28 as |
il bl el o ,— S5x10
} } Il W W-shape post
L o 25" dia. bolts Sign 0. 1= 476" = =
with lock washers TN 1% o | b
I I ) ‘ S5x10 =
(| (| 36 ~ i 14 A # ﬁ# Wesh .
Il I - 5 —— | W-shape pos
Il I __ MU 1/, _ i
(| [ L j 4-%" dia. x 2" long — s
([ ([ hex head bolts with
| | ‘ 36" tapered washer, W s
lock washers, ign
X i o - oSt dabots o nes ASSEMBLY DETAIL FOR
N N with lock washers End View Top View EXIT NUMBER SIGNS
([ %" plat
‘ 1‘ o ° W8-31 Note: Use two aluminum angles on each sign. Vary distance between

angles dependent on post spacing of sign in place. Place angles as
near as possible to posts. The Engineer will determine exact location.

ASSEMBLY DETAIL W8-31 & W10-39
FOR WIND BEAMS [ soas
AND ANCHOR RLGIFES ANCHOR PLATE DETAILS e g i PO

tapered washer, dn | g

Notes:
lock washers, S6x12.5
and hex nut. gy /ﬂi {
8 U ‘

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

Use wind beam conforming to Section 894.03 B.6 of the Standard Specifications. 113 W-shape post
) 16 !
Use bolts conforming to ASTM A307 and galvanized according to ASTM A153. Sign \ . ) X NORTH DAKOTA
< \ = DEPARTMENT OF TRANSPORTATION
A ' ' 10-3-13
Al .
Sign REVISIONS
. . DATE CHANGE
End VIeW Top VIeW 7-8-14 Revised second note.
8-30-18  [Updated notes to active voice.
8-29-19  |New Design Engineer PE Stamp.
W1 0'39 8-05-24  [Electronic Stamp/Signature. PROFESSIONAL

PE-4683

WIND BEAM CONNECTION DETAILS




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

PERFORATED TUBE ASSEMBLY DETAILS D-754-23

Notes:
Sign overhang
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' Sign support
clearance. Increase the horizontal clearance if required to maintain a minimum sidewalk clear width of 4' from the sign support, not spacing Distance support
including any attached curb. T_A%; below top of sign
n I n
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 I I
side of the road in rural districts. Provide at least 7' clearance to the bottom of the sign, where parking or pedestrian movements occur. I I =S
©
Install signs on expressways a minimum height of 7'. } } } } 'E
2
Install adopt-a-highway signs on Freeways at least 7' above the edge of the driving lane. } } } } «
Maximum vertical clearance is 6" greater than the minimum vertical clearance. See Horizontal Clearance Table i
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 §
traveled way. ISl £
o a
. N . \ . s . L <o o
4. Prlovlde a hofn;?ntal clearance from edge of shared use path to edge of sign of 3', except where width is limited. Provide a minimum Edae of drivin | © 2 Second support, see sign
clearance of 2'. ge of driving lane . 8 = summary sheet for number
¢ of roadway ‘ or auxiliary lane leshed_dstlgoulder v Edge of finished = ) of supports required
wi shoulder >
= Foreslope
c
. . . =]
Typical Section (without curb) s 1
e I
I ¥
! vt I
i U
i
| Horizontal Clearance
| Table
! Shoulder Width| Offset Sign overhang
! ft ft \ Sign support Dist ot
spacin istance suppol
! 0to2 16 - 7p 9 - below top olpsign
1 >2 to 4 18 0 i
‘ >4 to 6 20 I I £
! =
! >6 to 8 22 } } } } %
! >8 to 10 24 I I 3
J Radius I I i
¢ of roadway ‘
| 3" min. L T
i see Note 1 3
<3 =
' Q
| x Edge of shoulder % S Second support, see sign
i 3 F] / st;mmarynsheet for ;umber
! T =3 of supports require
\ ™ 3 &
i ™ Face of curb or edge of driving lane L
' € of roadway ~
i ™ NN
} — | [ i U
\ \ ﬁ_l' = I
| s I
! e I
} I j I
Typical Section (with curb) . .
Stop Sign Location Residential or Business District
Wide Throat Intersection
Use layout for the placement of "Stop" signs. I I
I I
I 3 min. 3 min. I
—1 6'max. = —— 6 max. |-
Il See Note 4 See Note 4 I
1
Radius | Y-max. | Y-min.
ft. ft. ft. NORTH DAKOTA
40 50 15 4 min. 4 min. DEPARTMENT OF TRANSPORTATION
gg gg 12§ 5' max. 5' max. 10-3-13
REVISIONS
gg gg gg [~—— Shared use path width ———{ DATE CHANGE
7-8-14 Revised note 2, added note 4.
65 50 32 | 8-30-18  |Updated notes to active voice.
70 50 35 ‘ i Foreslope 8-29-19  |New Design Engineer PE Stamp.
75 50 39 i 8-05-24  [Electronic Stamp/Signature. PROFESSIONAL
80 50 43 l PE-4683

I
Shared Use Path

Bicycle - Pedestrian Path =




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

Telescoping Perforated Tube

Post |Wall [Sleeve|Wall | Slip |Anchor |[Anchor

Number| Size [Thick-| Size [Thick-|Base [Size  |Wall
of In. |ness | In. |ness Without|Thick-

Posts Gauge Gauge Slip  |ness
Base |Gauge

In.

1 2 12 No | 2% 12

1 2Y 12 No | 2% 12

1 2% ] 12 B |30 | 7

1 2% | 10 Yes 7

1 2% | 12 |2Y(D)| 12 | Yes 7

1 2 12 2% 12 | Yes 7

2 2% | 10 Yes 7

2 2% | 12 |2%(D)| 12 | Yes 7

2 2% 12 2% 12 | Yes 7

3&4| 2% | 12 Yes 7

3& 4| 2% | 10 Yes 7

3& 4| 2% 12 2% 12 | Yes 7

3& 4| 2% 12 [2%(D)] 12 | Yes 7

3& 4| 2% 10 2%s| 10 | Yes 7

(B) - Provide a shim

as specified by the manufacturer
when placing 2%", 12 gauge posts in standard soils
without breakaway bases. Provide breakaway base when
placing the supportin weak soils. The Engineer will
determine if the soils are weak. Weak soils are
classified as boggy, wet, or loose soil areas.

(C) - 3" anchor unit
(D) - 2%2" x 12 ga.x 18" minimum length external
sleeve required.

%" Dia. bolts
with washer and
lock washer or

rivets

\

Use anchor plate

a minimum of

10 gauge material and
galvanized same as post
(2 post installation)

\

Ground Line

Anchor unit

Place %" Dia. x 3" bolt
/ a minimum of 12" up
from bottom of post

when using an internal
or external sleeve.

Anchor unit
pay length

M
MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:
Inserting 25" x 12 ga with 2%" x 12 ga and

inserting 2'4" 10 ga with 2'%" x 10 ga to
achieve higher load ability is allowed.

Mounting Details Perforated Tube

Varies

" Diameter
8-places

~

15"

1 0

Q

=

))

10
S

%n

3" ANCHOR UNIT

.
L

12'—~

SHOULDER BOLT

Shimming agentto reduce tolerance between 3" anchor
unit and 25" post.
(use standard %" diameter grade 8 bolt with proper shim)

@\

%"-16 x 3Y," grade 8
flanged shoulder bolt.
Zinc per ASTM B633

%"-16 grade 8
serrated flange nut.
Zinc per ASTM B633

DIRECTION OF TRAFFIC

V3" -13 x 2-3/4"
Grade 8 double hex
redi-torque bolt,
Zinc per ASTM B633

éi 7 1%" Square x %"
thick teflon coated,

hardened slip washer

%" U.S.S. flat washer

48"

ANSI B18.22.1,
type A wide
Zinc per ASTM B633

2" - 13 Grade

8 large serrated
flange nut

Zinc per ASTM B633

\— BOTTOM SOIL STUB

consists of:

ASTM A572 gr. 50
plate - 1"

ASTM A569 sheet -

18"

7 ga.
ASTM A500 grade B
tube -3"x 3"x 7 ga.

1T
L 4 T

-

SLIP BASE FOR
2V," POST

A

%" thickness
22" SQUARE

POST LOCKING | posT RECEIVER

WEDGE

Ductile Iron Casting class 65-45-12.
Hot Dip Galvanize ASTM A153

"

8
ﬁ 6%:" j
R [/

\

6" Diameter

51"

D-754-24

NOTE:
Properties of Telescoping Perforated Tubes 1. ?_'I;Ver‘t'ical ck'-.:arance of anchor or breakaway base.
= © e 4" x 60" measurementis above and below post
ﬁ Tol|=B S w © c3 location and also back and ahead of post.
Tube e |639|624| §E-.| 8<.| £5° 2. Provide 7 guage HRPO commmercial quality ASTM
Size =S5= 558 ] s3| EQS| 55| 285 A569 and 3" x 3"x 7" guage ASTM A500 grade B
In. = 5° |52 2~ 3 = anchor material with 43.9 KSl yield strength and 59.3 KSI
T 7 tensile strength. Hot dip galvanize anchor per ASTM
1% x 1% | 0.105 12 1.702 0.129 | 0.380 0172 A123/153. Tolerances on anchor unit and slip base bottom
2x2 0.105 12 2416 | 0.372 | 0.590 | 0.372 assembly are +/- 0.005" unless ortherwise noted.
2% x 2% | 0.105 12 2773 0.561 | 0.695 0.499 i lI§Iimi_rc1iate wings whengac\jncthor is ll;st?/? in ct:ﬁnc?ti sidewalk.
3 3 . Provide a minimum 8'distance between the firs
2/1“5 X 21/'5 0.135 10 3432 | 0605 | 0841 | 0590 and fourth poston four post signs.
2%, x 2/ | 0105 | 12 3.141 | 0.804 | 0.803 | 0.643 5. Installin accordance with manufacturers recommendation.
2% x 2% | 0135 | 10 [4.006 | 0.979 | 1.010 | 0.783 6. Use a minimum %" diameter x 4" grade 8 concrete

The 2 %" size 10 gauge is shown as 2.19" size on the plans;
The 2%" size is shown as 2.51" size on the plans.

fastener for surface mount breakaway base.

8Y" Diameter

Breakaway base
surface mount for 13"
and 2" square post

SURFACE

%"11 SHEAR BOLT
HDW SET

SURFACE MOUNT

RUBBER BUSHING

MOUNT ANCHOR BASE

x\fp

A

POST LOCKING
WEDGE

4" Diameter

2 S
D>

ANCHOR BASE

3" Diameter

1%¢" Diameter

7/8"

INDEXABLE
POST RECEIVER

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

66"
DIRECTION OF TRAFFIC

SLIP BASE DETAIL

8-6-09
REVISIONS
DATE CHANGE
8-30-18 pdated notes to active voice &
lcorrected max height of base.
S524  Flociome oamolSanatora, PROFESSIONAL

PE-4683

08/05/24




Docusign Envelope ID: B2017174-2071-4D82-BD09-F2B4B86DFDCB

%" Dia. bolts with washer
and lock washer

1

st

—

Ground

Section C-C

60" \—I
line

Max projection of the stub post is 4" above a 60" chord aligned
radially to the center line of the highway and connecting any point,
within the length of the chord, on the ground surface on one side
of the support to a point in the ground surface on the other side.

m .
H | H
H .
I g
5
(9]
. - @
\ £
i ﬂ’n T n i)
T
Q’Mﬁm
Il e
\ \g
Ground line ‘ ‘ ‘
i
‘ ‘ ‘ RS 4" Max.
‘ \ ‘ See note 1
| | | PO
\ " 5
n 5|5
| P16
L i L 2=
1] 21
= 12" —= %
H £
1]
1]
Anchor unit\ ‘ ‘
1]
|
n
QJ
|
Base

Breakaway Coupler System
for Perforated Tubes

Perforated Square Tube

1

‘ / %6" Plate formed to fit tube

L1

Anchor unit

Base Plate with
Breakaway Coupler

Notes:

1.

D-754-24A

4" Vertical clearance of anchor or breakaway base. The 4" x 60" measurement is
above and below post location and also back and ahead of post.

3/8"
? 15" Breakaway coupling

2. Use anchor unit of the same size and specification as the post.
3. Provide a minimum 8 distance between the first and fourth post on four post signs.
4. Use the breakaway base system on standard D-754-24 or the breakaway coupling
system manufactured from material meeting the requirements of ASTM A325 fasteners
with the special requirements specified by DENT BREAKAWAY IND., INC. which
meets the test requirements of NCHRP Report 350.
N Telescoping Perforated Tube
umber :
ol | B | ok | Skove e | sip |“Viinout el
In. C_r‘1aeus§e in. Gn:usse Base Sllphl?.ase Guage
1 2 12 No 2Y% 12
1 2% 12 No 2% 12
1 2% 12 (B) 3(C) 7
1 2% 10 Yes 7
1 2Y% 12 2 12 Yes 7
1 2% 12 2% 12 Yes 7
2 2% 10 Yes 7
2 2Y% 12 2 12 Yes 7
2 2% 12 2% 12 Yes 7
3&4 2% 12 Yes 7
3&4 2% 10 Yes 7
3&4 2% 12 2% 12 Yes 7
3&4 2% 12 2 12 Yes 7
3&4 2% 10 2%6 10 Yes 7

742" Diameter
8-places
\ w

Varies

e\

4" A s
4

4N

15"

12"

3" Anchor Unit

Shoulder Bolt

Shimming agent to reduce tolerance
between 3" anchor unit with 21" post.
(use of standard %" diameter grade 8
bolt allowed with proper shim)

%"-16 x 3%" grade 8
flanged shoulder bolt.
Zinc per ASTM B633

&\ %"-16 grade 8

serrated flange nut.
Zinc per ASTM B633

Direction of Traffic

(B) - 2%" 12 gauge posts do not need breakaway bases unless support
is placed in boggy, wet, or loose soil areas.

(C) - 3" anchor unit

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-3-2013

REVISIONS

DATE CHANGE

08-30-18
08-30-19 |New Design Engr PE Stamp.
08-05-24 [Electronic Stamp/Signature.

07-22-25 [Corrected "typo" in C-C note.

pdated notes to active voice.

PROFESSIONAL

PE-4683

07/22/25




DocuSign Envelope ID: 3BB6949C-35F 3-4834-B8EF-90A4185B6E25

S
=+t

;

%6" dia bolt with
washer & lock washer
18 NC threaded both ends.

Post
o1 | T s
| ign
o ! fas! /
|
HE[// \
o ! \
0 } Nylon washer

Horizontal stringer
see note 1

Mounting

%" dia bolt with washer
& lock washer (bolt length
varies with post size)

Post
\ A

Horizontal stringer
see note 1 \ ‘t ‘
—— 1| |

Sign A /IEU
Nylon washer

)

Side View Top View
STRINGER MOUNTING
(WITH STRINGER IN FRONT OF POST)
%" bolt with washer
& lock washer
Sign support 30° to 45°
~ See note 3
%" bolt )
with washer Sign support
O & lock washer \
= Sign
I (©) |
Il Il
! ! T . .
O \ Yo' x 1" %" x 1" Galv. steel strap _/ %" dia bolt with nylon washer,
|l [N Galv. steel strap washer & lock washer
Side View Top View
STRAP DETAIL
%" dia bolt with washer
& lock washer
18 NC threaded
Nylon Sign
washer),\—\ﬂ;%%
| | T 1
Post
f #\5&\ Sign support
‘ ‘ N (= %" dia bolt with washer
F L 3 & lock washer
_ XLD\\ Nylon washer Sign 18 NC threaded
Sign Nylon washer
Top View
BOLT MOUNTING

BACK TO BACK MOUNTING

Details Perforated Tube

attachment bracket

¢ post and $i

Stringers same size as postJ‘

Punch round and partial through
angle so excess metal fits
stringer and post holes.

T—T
I I

—ad

\ \k;i N
(@] — —
Loy | T

\ ? p o o

I & |

L ¥
==

| |

| o |

| T post

STREET NAME SIGNS AND ONE WAY SIGNS
SINGLE POST ASSEMBLY
ONE STRINGER OR BACK TO BACK MOUNTING

Pay length

%" dia bolts
with washer and
lock washer or
rivets

same as post
(1 post installation)

%" dia bolts
with washer and
lock washer or \
rivets

Anchor plate is a I~

minimum 10 gauge
material galvanized
same as post

(2 post installation)

%" dia bolts with
washer & lock
washer

21/4|| X 21/4-., 21/2" X 21/2"
Perforated anchor sleeve -
12 gauge or 3 C anchor reinforcing

4" Max.

Anchor unit
Pay length

D-754-25

Note:

. Horizontal stringers - Use perforated tubes or 134" x %" thick,

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

. Use minimum outside diameter %" %" and 10 gauge

thick metal washers on sign face.

. Place No Parking signs with directional arrows ata 30 to 45

degree angle with the line of traffic flow. Turning the support
to the correct angle for No Parking signs requiring the above
angles is allowed. If the No Parking sign is placed with
another sign that requires placement ata 90 degree angle with
the line of traffic flow, use the detailed angle strap to mount
the No Parking sign. Use flat washers and lock washers with
all nylon washers.

. Punching the sign backing and placing the bolt through

the sign, the stringer and the postis allowed in lieu of
using the bent bolt to attach the postto the stringer.

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

4" x 60" measurement is above and below post location
and also back and ahead of post.

Telescoping Perforated Tube
Post| Wall | Sleeve | Wall | Slip Ansc_hor Anchor
Number S'ﬁ_]e_ 'I;\tgcszlg- S'fr? -ﬁggl;' Base V\flth(F,St T\{]Viﬁlll-
Pos?s Gauge " | Gauge Ballne. g:jge
1 2 12 No 2% 12
1 2% 12 No 2V 12
1 2% | 12 (B) 3(C) 7
1 2% | 10 Yes 7
1 2% 12 2Y4(D) 12 Yes 7
1 2, 12 2% 12 Yes 7
2 2% | 10 Yes 7
2 2% 12 2%4(D) | 12 Yes 7
2 2% | 12 2% 12 Yes 7
3& 4| 2% 12 Yes 7
3& 4|2% 10 Yes 7
3& 4| 2% 12 2Y 12 Yes 7
3& 4| 2% 12 2Y(D) 12 Yes 7
3& 4| 2% 10 2% 10 Yes 7

(B) - When placing 24", 12 gauge posts in standard soils
without breakaway bases, provide a shim as specified by the
manufacturer. Provide breakaway base when placing the
support in weak soils. Engineer will determine if soils are weak.
Weak soils are classified as boggy, wet, or loose soil areas.
(C) - 3" anchor unit

(D) - 24" x 12 ga. x 18" minimum length external

sleeve required.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

Properties of Telescoping Perforated Tubes

[} a © © %]

Tube |_3 | So[28 |es (0@ |53
Size gggg.%g%fgé%}%‘“%g%%
In. S s o £E5c8=88™

£ [8°F27S s °=
1% x 1% 10.105| 12 |1.702 ]0.129 | 0.380 | 0.172
2 x2|0105| 12 [2.416]0.372 |0.590 | 0.372
24 x 2% [0.105| 12 |2.773|0.561|0.695 | 0.499
2% x 2%5|0.135| 10 |3.432|0.605 | 0.841 | 0.590
2/, x 2% 10.105| 12 [3.141/0.804 | 0.803 | 0.643
2% x 2% 10.135| 10 |4.006 |0.979 | 1.010 | 0.783

The 2%¢" size 10 gauge is shown as 2.19" size on the plans.
The 24" size is shown as 2.51" size on the plans.

8-6-09
REVISIONS
DATE CHANGE
7-8-14  |Revised Note 3.
8-30-18 |Updated notes to active voice.
8-30-19 |New Design Engr PE Stamp.
8-05-24  |Electronic Stamp/Signature. PROFESSIONAL

PE-4683

08/05/24
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60"
46"

Stringer

support

SIGN PUNCHING, STRINGER AND SUPPORT LOCATION
DETAILS REGULATORY, WARNING AND GUIDE SIGNS
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| I | I P |l
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1 Post 2 Posts 3 Posts
Assembly No. 11

Sign supports

1 Post

W W
| 18" 18" |
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o i
/ lq‘ N3 T
N ¥
b
|
K
Sign } } 6
support N\ "
| |
|
|
|
} \
|
‘ 1
o
\ u J j
le— 15" —]

Stringers

Notes:

1. Use 0.100 inch minimum thickness sign backing material.

D-754-27

2. Use 1%" x 1%4" perforated square tube stringers.

3. Punch holes round for %" bolt.
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supports
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Sign supports

ﬂr’,,,_\(,}(,,,‘LD
e T
Il Il Il
Il Il Il
Il Il Il
Il Il Il
Il Il Il
Il Il Il
Il Il Il
Il Il Il
Il Il Il
o bt L L
e 11
\ e o S
N
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NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-1-10

REVISIONS

DATE CHANGE

8-30-18
8-30-19
8-06-24

Updated notes to active voice.

[Electronic Stamp/Signature.

INew Design Engineer PE Stamp.

PROFESSIONAL

PE-4683

08/06/24
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION D-754-28
DETAILS REGULATORY, WARNING AND GUIDE SIGNS
48"
4 \l@. * 4 N\ 4 ] N
‘ 4§" ‘ 10" ‘ 21" ‘ 21" ‘ Sign jupports \ _
HO -‘CJ> 7777777 O ,J H O 77‘L7777777l e —LTO-L‘ 777777 éfi*f*JLf Slgnrt Z:
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Notes:
1. Use 0.100 inch minimum thickness sign backing material.
48"
- ~ * T Ve ~ Vs ~ 2. Use 1%" x 11" perforated square tube stringers.
. si
/—Slgn ) j 12 A%N 3. Punch holes round for %" bolt.
suppo 21 21
,,,,,,,,, . [ I D i I e V(N SR
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77777777 U,,,,,,,, ,,,iL,,,,,,,iL,,, N DEPARTMENT OF TRANSPORTATION
e o o+ e R o S o AR o \ o0
| r ‘T T T T r |
< 46" - | I | I | I | I | I REVISIONS
] i ] ] I e ——
-30- ted t ti ice & chan:
. N ) N N L N | I e g
=30~ lew Design Engineer amp.
8-06-24 Elec(ronicgstamglseignature. ) PROFESSIONAL
— 24— — 12—l g ] SSLAP AU S SV — PE-4683
1 Post 2 Posts 3 Posts
Assembly No. 17
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS - ROUTE MARKER SIGNS
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Notes:

1. Use 0.100 inch minimum thickness sign backing material.
2. Use 1%"x1%" perforated square tube stringers.

3. Punch holes round for %" bolt.
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DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

8-22-12
REVISIONS
DATE CHANGE
8-30-18 pdated notes 10 active voice.
9-04-19  |New Design Engineer PE Stamp.
8-07-24  [Electronic Stamp/Signature.

08/07/24
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6" white edge line

24" white
stop line (G)

6" yellow edge line

6" white edge line

Finished shoulder

)
—~—

290'(D)

INTERSTATE PAVEMENT MARKING
4 LANE DIVIDED HIGHWAY

Finished shoulder

12" white channel line Theoretical gore

6" white centerline

6" white edge line (10'line, 30' skip)

6" yellow edge line "

f

6" yellow edge line

Finished shoulder

597"
6" yellow edge line

3 ) Physical
6" white edge line | gore
Y1 e T ——
- - _Zi - - - - - - - - — oo ,,,,,,,,ﬁf,L,
(e~ - - 1
F oo~ oop)—— ¢ ) —
L 10— 290(0) s Lo dotted white line LFinisheu shoulder

(2'line, 6' skip)

RIGHT SIDE EXIT RAMP
TAPERED DECELERATION LANE

Theoretical gore

12" white channel line

290'(D) i )
6" white edge line

6" yellow edge line

LI 76" white edge line

— T —
1

6" white centerline
(10'line, 30" skip)

L

[0) J

Finished shoulder

6" white centerline

(10'line, 30' skip)

6" dotted white line —/
(2'line, 6'skip)

LG" white edge line

LEFT SIDE EXIT RAMP
TAPERED DECELERATION LANE

6" white edge line

f——————®

6"‘§/ellow edge line

6" white edge line

6" white edge line ]'. i ——j‘;"_’ gore 6" white edge line
2 T 12 A T
5 i
R I S o e ey N o R o N S

6" yellow edge line

(for estimating purposes)

1000’ Crossroad

| |
1 | |
30 —

Finished shoulder

LG" dotted white line
(2'line, 6'skip)

30— ) i
6" white centerline
(10'line, 30' skip)

10' =1

\

ENTRANCE RAMP
TAPERED ACCELERATION LANE

6" yellow edge line
Full width
Theoretical gore

12" white channel line 6" white edge line

/
»

6" white edge line

905" +/-

~
) &
J 195'

6" yellow edge line

/ Finished shoulder

6" white edge line

M 10—
6" white edge line

6" white centerline

(10'line, 30" skip)
6" white centerline
(10'line, 30' skip)

6" yellow edge line

¢
—
N— 12" white channel line

LG" dotted white line 193

(2'line, &' skip)

L Finished shoulder

6" yellow edge line

ENTRANCE RAMP
PARALLEL ACCELERATION LANE

6" yellow edge line

12" white channel line

l— 6" dbl yellow barrier A

line (4" between) 240'

k12

| 6" dotted white line
(2 line, &' skip)

6" yellow edge line
e — o \

B Xe" white edge line

Y
— - ¢ e o
I

U}

6" yellow edge line
6" white edge line

Q\(A)

(B)

24" white
stop line (G)

6" yellow edge line

6" white edge line
6" white edge line

196' \_4
12" white channel line

6" white edge line

7 ‘ i !
Finished shoulder—/ 6" white centerline - j
(10'line, 30' skip)
6" white edge line
LEFT SIDE EXIT RAMP
PARALLEL DECELERATION LANE
[ Varies (C) + 240
6" white edge line 6" dotted white line T ‘

(2'line, &' skip) : 6" white edge line

6" yellow centerline

— 30— T

(10'line, 30' skip) 12 |
f

101 b=
CROSS-ROAD & STRUCTURE

Engineer will determine length striped.

6" yellow edge line

7
T /
6" white centerline

(10'line, 30’ skip)

l Finished shoulder

RIGHT SIDE EXIT RAMP
PARALLEL DECELERATION LANE

L

6" yellow edge line

D-762-2

NOTE:
(A)  Normalwidth white edge line - 6 inches wide for freeways,
expressways, and ramps; 6 inches for all other

roadways with speed limits > 40 mph,

Use 4 or 6 inch wide pavement marking for all other
roadways with speed limits < 40 mph.

(B)  Normalwidth yellow edge line - 6 inches wide for freeways,
expressways, and ramps; 6 inches for all other
roadways with speed limits > 40 mph,
Use 4 or 6 inch wide pavement marking for all other
roadways with speed limits < 40 mph.

(C) Assume "varies" equals 790’ for purpose of estimate. Place
pavement marking from beginning of taper to the 12" line.

(D)  Beginning of physical gore to theoretical gore.

(E) If the distace is less than 350'extend the 12" channelline
to the theoretical gore, otherwise use 195"

(F)  Use 195'for estimating purposes.

(G) Not required for gravel surface crossroad approaches.

(H)  4'minimum, 15'maximum from nearest edge of intersection

traveled way.
()] Extend dotted line untilit touches the edgeline.

BASIS OF ESTIMATE

LOCATION

ITEM

Right or Left Side

12" White channel line 580 LF
24" White stop line 60 LF

Right or Left Side

Exit Ramp 6" White dotted line 148 LF
TAPERED 6" White edge line 1115 LF
6" Yellow edge line 1075 LF
12" White channel line 390 LF
Entrance Ramp 6" White dotted line 258 LF
TAPERED 6" White edge line 1270 LF
6" Yellow edge line 1075 LF
12" White channel line 396 LF

24" White stop line 60 LF

Exit Ramp 6" White dotted line (C) 258 LF
PARALLEL 6" White edge line 1115 LF
6" Yellow edge line 1075 LF
12" White channel line 388 LF
Entrance Ramp 6" White dotted line 283 LF
PARALLEL 6" White edge line 1275 LF
6" Yellow edge line 1075 LF
6" White lane line, 10'line, 30" skip 2640 LFMI
Main Line A "
(Both Roadways) 6" White edge line 10,560 LF/MI
6" Yellow edge line 10,560 LF/MI
6" White edge line 2000 LF
Cross Road 6" Dbl yellow barrier line (4" between) 2000 LF

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

8-3-11
REVISIONS
DATE CHANGE

10-17-17 | Updated to active voice
10-25-19 | Replaced 2' Max dim with Note (I PROFESSIONAL
11-05-21 | Revised labels
112223 | Revised pymt marking widths PE-4683
1-17-24 | Revised wide pvmt marking width 01/17/24
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D-762-4

NOTES:

1. Continue edge lines through private drives and field
drives. Break edge lines for intersections.

For section lines, county roads, and street approaches,

’ White lane White edge stripe the radiiand edge lines of the paved surface
m.te Edge White IaneJ ::;I;]w lane line line within the right of way except where curb and gutter
fine Yellow Barrier :i(:!ow Barrier Is present.
line 2. Normal width line - 6 inches wide for freeways,
expressways, and ramps; 6 inches for all other
RURAL FIVE LANE ROADWAY roadways with speed limits > 40 mph,
Concrete Section . . .
3. Use 4 or 6 inch wide pavement marking for all other
roadways with speed limits < 40 mph.
¢_ Roadway
12 12—t fs(ﬁew‘lpd'ﬁ{‘s i
17— ;o2 —\
—i6 —6"
— 6= 4—1'6_"”'_‘h ‘ »1.6_ h —6"
— 17 I = \ q
White lane Yellow lane’ Wh|te lane
line Yell Bari lines line
I.e " Yellow Barrier
ine .
line
URBAN FIVE LANE SECTION
Concrete Section
~ ‘4?_ Roadway
— _ 1
—le'— ﬂe% *Kﬂ* H—«e% i
White edge JWhne lane / :{xg'te Iane\¥ White edge
line line Yellow barrier line
lines
RURAL FOUR LANE ROADWAY
Asphalt Section
—~— €& Roadway
12'—+7 12"
e
—fe— = —'
= _ [E——
White lane White lane
line Yellow barier "®
lines
URBAN FOUR LANE SECTION
Asphalt Section
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
12-1-10
REVISIONS
Edge line DATE CHANGE
10-17-17 pdated o active Volce.
08-27-19  |New Design Engineer PE Stamp.
10— = 11-22-23 Revisedepgveme?ﬂ marking widths) pROFESS'ONAL
- — — i 07-09-24  Modified Note 1. PE-4683
— 0 — 07/09/24

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

L

Edge line
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SHORT-TERM PAVEMENT MARKING D-762-11

Edge of Driving Lane \

= 10" =] 30' Edge of Driving Lane Edge of Driving Lane
6" yellow line \ \
k 2 x 6" Yellow Barrier Line ~ 10" 30 . . =10 30
-,—6” White Lane Line ‘ /— 6" White Lane Line

Edge of Driving Lane —/ /7 6" Yellow Barrier Line

. . - 7 /
Painted or Tape Lines AN " Use 12 Whte ChamelLine a ¢ 12" White Channel Line
o 12 Whits Chan ; /[

— f major ir -length varies
6" Yellow Lane Line Lsolg 6" Yellow Barrier LineL ‘ Varies

Edge of Driving Lane*\ \ 6" White Lane Line 6" White Lane Line

10
= 10" ; 3.33' / - J
‘ 10 [—7 30 ﬂ ’ —- Edge of Driving Lane Edge of Driving Lane

3.3% ’*
L;W S S 5% S ~— Painted or Tape Lines Painted or Tape Lines

Yellow Raised Pvmt. Mkrs
L 10' 10"1 Continue 10" Spacing

/

Yellow Raised Pvmt Mkrs

Edge of Driving Lane

Edge of Driving Lane*\ Edge of Driving Lane\
10 10
Raised Pavement Markers 10 Y qﬂ 333 10 w0 -
r _h ﬂ 333 — ‘ 333 1

TWO-LANE TWO-WAY ROADWAY R ay

White Raised Pvmt. Mkrs White Raised Pvmt. Mkrs ‘— 10‘—‘

e - - Erre = = = = = = = = = =
\}_\\ Double Yellow Raised Pvmt. Mkrs ( k=
N\ Yellow Raised Pvmt. Mkrs AN 5 .
€ j =10~ ¢ \ v f White Raised Pvmt. Mkrs
[t — — — i

T
1T
T
m
T
m
m
1t
T
T
m

It [ — [ — — — — = = - - - -
Edge of Driving Lane\ ‘
| Y o
Lm—l - 50 - White Raised Pvmt. Mkrs channel line,
R [ad et ad Lt ot use at major intersections-length varies H—Kl [l [nladaial| Varies
r 10‘T— 30'ﬂ \__ White Raised Pvmt. Mkrs White Raised Pvmt. Mkrs
:— 6" White Lane Line f
Edge of Driving LaneJ Edge of Driving Lane
¢ & Yellow  Bartier Line Raised Pavement Markers Raised Pavement Markers
\ o e Lane L FIVE LANE ROADWAY TWO WAY LEFT TURN FIVE LANE ROADWAY WITH MARKED ISLANDS
" White Lane Line
Edge of Driving Lane—/
Painted or Tape Lines
Edge of Driving Lane NOTES:
\ 1. Place no passing zones on two-lane two-way roadways as shown. In lieu of shortterm no
1 passing zone pavement markings, place no passing zone signs. Replace no passing zone signs
10' 30 — 333 with shortterm no passing zone pavement marking within three days.
3.33 —
N T T 2. Place shortterm center line stripe (paint) on top liftto match exact placement of permanent stripe.
White Raised Pvmt. Mkrs
= = = = = = = = = = = = = = 3. Remove raised markers and tape markings after permanent pavement marking is installed NORTH DAKOTA
RN - - - - = - - \F - - - . 9 9 : DEPARTMENT OF TRANSPORTATION
& L 10‘-1 Yellow Double Raised Pvmt. Mkrs 12-1-10
4. Normalwidth line - 6 inches wide for freeways, expressways, and ramps; REVISIONS
\L 6 inches for all other roadways with speed limits > 40 mph. DATE CHANGE
White Raised Pvmt. Mkrs 3-29-16 Rt?-nun]bemlad to bE'%gf.%}“
previously was D-
5. Use 4 or 6 inch wide pavement marking for all other roadways with speed limits < 40 mph. 101717 Updatedw:divevoice_ PROFI:(I;EEE;;O:;NAL
Edge of Driving LaneJ 8-27-19 New Design Engineer PE Stamp, 01 /1 7/24
6. Wide lines - 8 inches wide if 4 inch normalwidth lines are used and 112223 |Revised pavement marking widths
Raised Pavement Markers 12 inches wide if 6 inch normal width lines are used. 1-17-24 Revised wide pvmt marking width
FOUR LANE ROADWAY




Cable anchor box

%" structural nut
%" structural washer
M, n(8), o(8), p(8)

Rail exit on

W-beam guardrail

MGS FLARED ENERGY ABSORBING TERMINAL - WOOD POST

%" RSI shoulder bolt with washer

Field bend at post when the
Al X approach guardrail is parallel
?a-ild(syfsc?ﬁms W-beam with the roadway. See

126" MGS W-beam General Notes.

rail section
12'-6" MGS W-beam
rail section

2-6" to 4'-0" traffic side end section @
Length of need III III III III
I I Is T I I ) - I L
PLAN
Begin payment
inienaton (£ T forWebeen
Do not attach rail to post 3 —\ guardrail (LF)
46'-10%" i
6-3" 6'-3" | 6-3" t 6-3" t 6-3" t 6'-3" t 6-3" t 6-3" t 6-3" t 6-3" i
P Tt
Detail A — 11
I
|1
I
f Second post
Soil plate on P! Wy e e
downstream assembly bottom %" x 1% Splice bolt Standard wood line post
First post side B %" HGR nut
irst posf
assembly d(8), h(8)
bottom A
.F
& ELEVATION
Bearing plate First post %" x 3" Hex bolt A325
assembly top — %" hex nut
A D) %6" washer
Bearing plate retainer tie 1 a, ¢, b(2)

GENERAL NOTES:

1.

Wood posts are required with the Flared Energy Absorbing
Terminal except posts 1 and 2.

Galvanize all bolts, nuts, cable assemblies, cable anchors,
and bearing plates.

Flare the Flared Energy Absorbing Terminal when the
approach guardrail is parallel with the roadway. When the
approach guardrail is flared at 16:1 to 10:1, ensure the
Flared Energy Absorbing Terminal has only the flare rate of
the guardrail. When the guardrail flare is between 10:1 and
7:1, ensure the Flared Energy Absorbing Terminal is turned
parallel to the roadway.

Site grade as necessary to ensure the lower sections of the
posts do not protrude more than 4" above the ground
(measured along a 5' cord).

Install the lower section of the hinged posts without the
upper post attached. If the post is placed in a drilled hole,
compact the backfill material to prevent settlement.

Install the breakaway cable assembly taut. Use a locking
device (vice grips or channel lock pliers) to prevent cable
from twisting when tightening nuts.

"Toe nail" the wood blockouts to the rectangular wood posts
with two 20 penny galvanized nails to prevent them from
turning when the wood shrinks.

1" Anchor cable

hex nut
1" Anchor cable
washer

D-764-38

ITEM| ITEM NO. BILL OF MATERIALS QTY
A | F3000 IMPACT HEAD 1
B | SF1303 W-BEAM GUARDRAIL END SECTION, 12 Ga 1
C | G12025 9-4%," MGS W-BEAM RAIL SECTION, 12 Ga 1
D | G1203A 12'-6" MGS W-BEAM RAIL SECTION, 12 Ga 2
E | UHP1A FIRST POST ASSEMBLY TOP 1
F | HP1B FIRST POST ASSEMBLY BOTTOM 1
G | UHP2A SECOND POST ASSEMBLY TOP 1
H | HP2B SECOND POST ASSEMBLY BOTTOM 1
J | UP671 WOOD CRT POST 5
K | P675 WOOD BLOCKOUT OR RECYCLE EQUIVALENT 5
L | E750 BEARING PLATE 1
M | S760 CABLE ANCHOR BOX 1
N | E770 BCT CABLE ANCHOR ASSEMBLY 1
O | 8785 GROUND STRUT HINGED POST 1

HARDWARE
a | B5160304A| %" x 3" HEX BOLT A325 2
b | W0516 %s" WASHER 4
¢ | NO516 %" HEX NUT 2
d | B580122 %" Dia x 1%" SPLICE BOLT 33
e | B581802 %" Dia X 18" HGR BOLT 5
f | B580904A | %" Dia x 9" HEX BOLT GRD 5 1
g | WO50 %" WASHER 7
h | NO50 %" Dia HGR NUT 39
j | B340854A | %" Dia x 8Y;" HEX BOLT GRD A449 1
k | NO30 %" Dia HEX NUT 1
I | N100 1" ANCHOR CABLE HEX NUT 2
m | W100 1" ANCHOR CABLE WASHER 2
n | SB12A %" RSI SHOULDER BOLT WITH WASHER 8
o | NO12A ;" STRUCTURAL NUT 8
p | WO12A " STRUCTURAL WASHER 8
r | CT-100ST | BEARING PLATE RETAINER TIE 1

NOTE: Standard wood line post, block, and associated
hardware not included in Bill of Materials Table.

%" x 1%" Splice bolt
%" HGR nut

Ground strut

Second post
(@D |=‘ \ BCT cable anchor = assembly top
/ assembly
%" x 9" Hex bolt Gr 5 — Ground strut %" x 8%" Hex bolt A449
%" HGR nut N %" Hex nut
%" washer ™~— First post
assembly bottom % ~
F DETAIL C
SIDE VIEW - Second post
—_— Post 1 (Impact Head connection) assembly bottom

SECTION A-A

First post
assembly top o\ Post 2
(EB I Second post
Bearing plate retainer tie /_ assembly top
Bearing plate \\
/]

1" Anchor cable hex nut %" x 8%" Hex bolt A449
B " "
1" Anchor cable washer %" Hex nut 1" RSl structural bolt
= with washer
1 =
| Cable anchor box
%" Structural nut
i - 2
:gssater?w%?; %" Structural washer
bottom
™~ Second post %" RS structural bolt
assembly bottom with washer
FRONT VIEW
SECTION C-C
DETAIL A DETAIL B SELITVN VY
Post 1 Post 2

Wood blockout or
recycled equivalent
/

7 J—
L —— %" x 18" HGR bolt
%" HGR nut
%" washer
31"
6' Wood CRT post —_|
™
7 s /
SECTION B-B

Posts 3 through 7

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

7-14-17

REVISIONS
DATE CHANGE
12-02-20  pdated notes to active voice.

PROFESS!ONAL
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Two '%6" x 2" rectangular slots
in channel and splice plate for
%" Dia guardrail bolt 1%"

long with regular hex head nut.

AT
g = A

T =l
l__mdi'r
One "%¢" x 2" rectangular

slot for attaching rub rail

Two 46" square
holes for %" Dia
guardrail bolt

1%" long with to post

Splice Plate

regular hex nut

C6 x 8.2 rub rail

Splice plate

%'
Splice Detail
Varies
|-— Varies ——|-— Varies —{
= e
B Sl
_._;_;.._ __.
8
Rub Rail ‘%" 5

C6x8.2 RUB RAIL AND SPLICE PLATE

%en

Clipped
1 head
I optional

A L i

%" Diameter Guardrail Bolt
L Thread Length

1%" | Full length thread

2" 1%" Min thread length
9%" | 4" Min thread length
18" 4" Min thread length
20" 4" Min thread length
22" 4" Min thread length
25" 4" Min thread length

1" Dia x %g"
deep recess one
or both sides

%" Dia recess nut

%" GUARDRAIL BOLT
& RECESS NUT

MGS W-BEAM GUARDRAIL GENERAL DETAILS

25%° Bend req. only
for use in end treatment

Cross section is to
nest with W-beam

L I Neutral axis - 3" =~
3%" |_ ) —_I_ e —
r! 2-6"

|3—

Bend & hole only required to modify
connector for use in end treatment.

%" 1-10%"
3“ 41/4“ 4%“ 4n ) 4" "

o1
i
N2

s
J

V_ 1" Dia holes
%" x 2%" Post bolt slot
2%," Slot for a %" Dia x 14"
long guardrail bolt

W BEAM TERMINAL CONNECTOR

€ %" x 21" slot —

—— 44" I x 20"
4" x 27" Slot
L
1o s
pllce bolt slot
| CI’ <—_E_s/b /<[_ %" x 1%" for a
T ST o4 ] %" x 17" long
[ ) & | guardrail bolt
z ] z
Tolerance ' gy ' Tolerance
CARIVA) QARSVA)

SPLICE DETAIL

NOTE: Do not install center bolt in the %" x 24"
slot at mid span splices.

%e"

%" Diameter Carriage Bolt

L Thread Length
1%" | Full length thread
3" 1%" Min thread length
1" | 1%" Min thread length
13" 1%" Min thread length

%" Dia hex nut

%" CARRIAGE BOLT & NUT

D-764-40

NOTES:

0.080" Aluminum plate. Place reflective

sheeting (type XI) onto top 7" of plate on both 1
sides, except on divided highways, the :
sheeting may be applied only on the side

facing traffic.

- 6" =
All corners 1" I“ 2 No. 12, 14" wood screws 2.
R=%" o [—-1- 'J. 5 10 with button head
E 3 3.
\é\llookd offset \Il:vlgéher
ocl
Roadway —/ —
face Front Side
4.

REFLECTORIZED PLATE DETAIL

NOTE: Additional reflectors are added to the W-beam guardrail
quantities for placement on end treatment.

6"x8"x14" Wood offset block

20 Penny galvanized nail.
Optional nail position shown.
2 nails required.

%" Dia post bolt, length varies
depending on the type of post used.

TYPICAL WOOD POST
ATTACHMENT DETAIL

Begin reflector plates at the first post and space at 25' centers on guardrail less than 250
length and at 50' centers for guardrail over 250' length. Provide the reflector the same
color as the pavement marking adjacent to it unless noted otherwise on the plans.

Replacing bituminous material at guardrail post: Dispose all excess earth from excavations
for guard posts as directed by the engineer. Replace bituminous material wherever
guardrail is installed after mat has been laid. Cost of excavation and replacing of
bituminous material to be included in the price bid for other items.

Fit the Object Marker within the vertical edges of the Impact Plate. Provide type XI
retroreflective sheeting meeting the requirements of Section 894.02.E of the standard
specifications. Apply the sheeting to 0.100 Aluminum sheeting meeting the requirements of
Section 894.01.A. Attach the Object Marker to the Impact Head Plate with rivets or other
attachment device. Ensure the rivets or attachment device are non-rust. Slope the stripes

downward toward the roadway side.

Guardrail installation height tolerance = £1".

12'-6" or 25-0"

Splice bolt slot (Typ)
/ 2%211 X 11/8"

|-7 314" (TYP)4|

v o [ ¢S I I o [e)
14" o ' o ' ! o o

T ES ES ) ES
o | o \ o | o
G _T o \ [C L)

%" Hole for %" bolts

Post

6" x 8" WOOD POST & BLOCK

NOTE: Where soil conditions require, alternate lengths
may be specified, in 6" increments.

I—-— 3% s"“ Sheet thickness
T N
4r~\
N\

Varies N

Yellow
M 3" wide 3%

121" (£%6") :‘

15" R

%6"
Varies
%n R—
Black K N
3" wide — Yellow - =
3" wide ,A/y" J
Tolerance 1%e

(-0",+%6")

IMPACT HEAD OBJECT MARKER W-BEAM CROSS SECTION

\— Post bolt slot (Typ)
% x 21

STANDARD MGS GUARDRAIL PANEL

12-6"

() [ goqp

_ 6-3" post spacing , 3-1%" ;—Mid span splice (Typ)

STANDARD MGS GUARDRAIL SYSTEM

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

7-14-17

REVISIONS

DATE CHANGE

12-02-20 |Updated clipped head to optional

PROFESSIONAL

PE-4683

12 02 2020




D-764-48

TYPICAL GRADING AT BRIDGE ENDS

WITH MGS W-BEAM GUARDRAIL

10:1 or flatter (A) Traveled way . 10:1 or flatter (A)

2'(D)

Added fill

Added fill

6" Aggregate Base Course

TYPICAL SECTION

Steepen foreslope near bridge as required by terrain and right of way

t Guardrail end terminal

Existing Foreslope

Foreslope
4:10r6:1(B)

_/

——

Foresl
” 410161 (8) —/i_/ o W ‘
S ’T/’/’W T B ‘
2 e e P RN AR oy
’ W ML
[TTT 11 [ 1 [ n i
§_H+—T1 FI_!' A f il =

=—— End of bridge

\ Finished shoulder
//— Edge of driving lane

Steepen foreslope near

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

bridge as required by t Guardrail end terminal t 10'
terrain and right of way Foreslope
Foreslope A o /  41or6:1(B) _/
2 4:1 0r6:1(B) * 4
! ‘ | ‘M
[T TTT [TTTT T1 \ \ [T T] \ I O O O N CTILT L Hn—l—l——l—L—H l H‘
1 I i il i il =t

End of bridge

Finished shoulder

\
//— Edge of driving lane

PLAN LAYOUT

NON-FLARED GUARDRAIL WITH TANGENT END TERMINAL

Steepen foreslope near

bridge as required b t Guardrail end terminal { 9
terran and r?ght of velay | Foreslope /
Foreslope _/ r 4:10r6:1(B)
' /. a1or6d (B) - T 4
? —
[T T 1 [T TT TT1 [ 1 \ [ TIT 1 g =
i1 A 1 A A g___d—

End of bridge

Finished shoulder
Edge of driving lane

\

PLAN LAYOUT

NON-FLARED GUARDRAIL WITH FLARED END TERMINAL

NOTES:

Use slope flatter than 10:1 when required to provide
proper guardrail height.

When normal foreslope is 4:1, use added fill slope of 4:1.
When normal foreslope is 6:1, use added fill slope of 6:1.

Measure from top of guardrail to top of surfacing at
front face of guardrail.

Vary dimension at end terminals per Plan Layouts
shown on this sheet.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

7-14-17
REVISIONS
DATE CHANGE
12/02/20  |Updated notes to active voice.

PROFESSIONALY

PE-4683

12 02 2020




MASH SOFTSTOP END TERMINAL - STEEL POST

GENERAL NOTES:

Begin payment 1
for W-beam .
guardrail (LF)

End payment for
installation (Ea)

Galvanize all bolts, nuts, cable assemblies, cable anchors,
and bearing plates.

T

2. Flare the SoftStop at a rate of 25:1 or flatter.

I 50!_91/2!! |
e 165" N 3. Do not curve the guardrail within the SoftStop under any

/ * l | circumstances.

16" ; ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ H:I . 4 If necessary, install the SoftStop impact head parallel to

T@ H e S E—I E I I E I ] the grade line or with an upward tilt. See softstop
\ \ assembly manual for specific details.

See Detail C PLAN
\— See Detail B
Length of need —
King block 3
Anchor w-beam guardrail
l'_ =
%" GR hex nut — = = = L %« 10" GR bolt
® 0 ® ® ® ® ® ®
— rail at post 2)
l } 13-3%" £ N 31"
e y 5.8 | 6-3" | 6-3" ‘ 6-3" ‘ 6-3" 6-3" ‘ 6-3" ‘ 6-3" ‘ ~L 6 ST post
See Note 4
i A B
Referen‘ce line parallel to grade * ,_I— ,_I— I
~17 5 = % 7
. ! ™ N Impact head
R
U < < D
" , \_/ 7 L Webeam anchor \_ A \_ d 7 \_ SECTION A-A
4 . See guardrail MGS W-beam MGS W-beam MGS W-beam T —
3-4 Detail D rail section rail section rail section Post 2
Detail A 5
%" x 1%" GR bolt i
ELEVATION 6" x 174" GR bo King block

1" Round washer F436

1" Heavy hex nut A563 DH
Securely tighten af!er
final assembly, but
not deforming the

keeper plate

%" Hex nut
%6" Round washer wide

A

~=— 0"to 2.15' Offset

DETAIL E
Posts 1 & 2

Keeper %Iate

%6"x 2%" Hex bolt Grd 5
%6" Round washer wide

0(2), a(2)

@
—

3%" min

Anchor paddle

Post yeilding holes
at ground line

W-beam guardrail

;

%" GR hex nut
(8 at each splice)

%" GR hex nut —

— %" x 10" GR bolt

=N

%" x 9" Hex bolt A325 = 31"
%" Washer F436 < & bost
—— 6' pos!
W6 x 8.5
%" Heavy hex nut A563 DH Anchor angle
%" Round washer F436 A -
— Angle strut / /
1" Heavy hex nut A563 DH /
1" Round washer F436 9 —m_
SECTION B-B
W-beam anchor guardrail e[ I & -—© ~ 7 Posts 3 through 8
(flattened 4 plies) 9

Anchor paddle .

nchor paddle

\— W-beam anchor guardrail @

%6" x 2%" Hex bolt Grd 5 —/ I
|
%" x 2%" Hex bolt A325 @
%" Round washer F436 Anchor angle.
%" GR hex nut

Plate washer

DETAIL A
Post 0

\

/ %" Washer F436

Angle strut . Angle 2rut
(Orient so vertical leg is down) DETAIL B ..
Post 0

(&) %" x 1%" Hex bolt A325 \ﬂ—n
(1) %" Washer F436 —————==

%" Washer F436 (1)
%" GR hex nut(Cc )

Post 1 SYTP

53-11"

50'-9%" straight line flare

DETAIL C
Post 1
(shown near ground)

FLARED INSTALLATION

25:1 maximum flare rate Field bend at post

D-764-50

ITEM] ITEM NO. BILL OF MATERIALS QTY
A | 000011 | 12 /12-6"/3-1%"/S MGS W-BEAM RAIL SECTION | 3
B | 000533 | 6-0" STEEL POST W6 x 8.5 6
c | 006777 | KING BLOCK 4" X 7)5" X 12" 7
D | 015000 | 6-0"SYT POST /8.5 /31" GR HT 1
E | 015200 | SFST - ANCHOR GUARDRAIL 12-6" 1
F | 015201 | SFST - ANCHOR ANGLE 2
G | 015202 | SFST - ANGLE STRUT 1
H | 015203 | SFST - POST #1 SYTP 1
J | 015204 | SFST - ANCHOR PADDLE 1
K | 015205 | SFST - POST #0 1
L | 015206 | SFST - PLATE WASHER 1
M | 015207 | SFST - KEEPER PLATE 1
N | 015208 | SFST - IMPACT HEAD 1

HARDWARE
a | 003240 | %" ROUND WASHER WIDE 6
b | 003245 | %" HEX NUT 3
c | 003340 | %"GR HEX NUT 41
d | 003360 | %"x 1% GR BOLT 32
e | 003391 | %"x 1% HEX BOLT A325 1
f | 003500 | %"x 10" GR BOLT A307 7
g | 003701 | %" ROUND WASHER F436 4
h | 003704 | % HVY HEX NUT A563 DH 2
i | 003717 | %" x 2¥" HEX BOLT A325 2
k | 003908 | 1"HVY HEX NUT A563 DH 1
I | 004372 | %" WASHER F436 4
m | 004489 | %" x 9" HEX BOLT A325 1
n | 004902 | 1" ROUND WASHER F436 1
o | 105285 | %" x 2%4" HEX BOLT GRD 5 2
p | 105286 | %" x 1%"HEX BOLT GRD 5 1

Impact head
\

@%6" Hex nut — |
@%5" Round washer wide

Post 1 SYTP — |

—

\— Angle strut

DETAIL D

Post 1

; %46" x 174" Hex bolt Grd 5 (P)
|~ %¢" Round washer wide( : )

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION
7-14-17
REVISIONS
DATE CHANGE
12-02-20 pdated notes to active voice.

12 02 2020




MASH SEQUENTIAL KINKING TERMINAL - WOOD POST D-764-51

ITEM| ITEM NO. BILL OF MATERIALS QTY
Cable anchor box A | MS3000 IMPACT HEAD 1
1y :
;2" R’ts' 5;“°‘:'de: bolt with washer GENERAL NOTES: B |SF1303 | W-BEAM GUARDRAIL END SECTION, 12 Ga 1
4" structural nu
. " i 414" A
%" structural washer 9-4%" MGS W-beam nggg g?hTr g?srt\ 8 End payment for %ﬁgw_gggment 1. Galvanize all bolts, nuts, cable assemblies, cable C | G12025 9'-4%" MGS W-BEAM RAIL SECTION, 12 Ga 1
rail section, 12 Ga P 9 installation (Ea) i (LF anchors, and bearing plates. D | G1203A 12'-6" MGS W-BEAM RAIL SECTION, 12 Ga 2
Impact head L, n(8), o(8), p(16) guardrail (LF)
2. Flare the MSKT at a rate of up to 25:1, as needed to E | MTPHP1A | FIRST POST ASSEMBLY TOP (6" X 6" X" Tube) 1
= :| |:H m |:H |:H m prevent the impact head from encroaching on the F | MTPHP1B | FIRST POST ASSEMBLY BOTTOM (6' W6X15) 1
T d 7 = — \ — \ = - G |UHP2A | SECOND POST ASSEMBLY TOP 1
. W-beam guardrail . . 3.  Site grade as necessary to ensure the lower sections of
Detail C end sectigg, 12 CIEa L Length of need :21'6 “{'Gns \{\é—%eam 12_|'6 I\:IGnS \{\é—léeam posts do not protrude more than 4" above the ground H | HP2B SECOND POST ASSEMBLY BOTTOM 1
ail section, a rail section, a (measured along a 5' cord). K | E750 BEARING PLATE 1
k 46-10%" | 4. Install the lower section of the hinged posts without the L | S760 CABLE ANCHOR BOX 1
upper post attached. If the post is placed in a drilled
PLAN hole, compact the backfill material to prevent settlement. M | E770 BCT CABLE ANCHOR ASSEMBLY !
. N | MS785 STRUT 1
5.  Install breakaway cable assembly taut. Use a locking
device (vice grips or channel lock pliers) to prevent the P | UP671 6" WOOD CRT POST 6
cable from twisting when tightening nuts. R | P675 WOOD BLOCKOUT OR RECYCLED EQUIVALENT 6
6.  "Toe nail" the wood blockouts to the rectangular wood HARDWARE
@ @ @ @ @ @ @ posts at post 3 through post 8 with two 20 penny —
galvanized nails to prevent them from tuming when the a | B5160104A | %" x 1" HEX BOLT GR 5 2
6-3" i 6-3" i 6-3" N 63" N 63" N 6-3" N 6-3" N 6-3" N wood warps. b | W0516 %e" WASHER 4
c | N0516 %" HEX NUT 2
—Cr—A —B T
== d | B580122 %" Dia x 1%" SPLICE BOLT 33
ff = A e | B581802 %" Dia x 18" HGR BOLT (POSTS 3 THRU 8) 6
I——(_'; \ l f | B580904A | %" x 9" HEX BOLT GR 5 2
‘ o AN AN AN TN S T g | woso %' WASHER 9
Detail A — D) :\ Detail B ::: h | No50 %" Dia HGR NUT 35
\ I j B340854A | %" Dia x 8%" HEX BOLT GRD A449 1
dSoil plate on ’ ] k | NO30 %" Dia HEX NUT 1
ownstream side
o : L- B I | N100 1" ANCHOR CABLE HEX NUT 2
N %" x 1%" Splice bolt m | w100 1" ANCHOR CABLE WASHER 2
First post ggsce"nflf)lp‘f;nom %" HGR nut n [SB12A %" RS| SHOULDER BOLT WITH WASHER 8
psseniy LA D) ’ d(), n) NO12A  [%" STRUCTURAL NUT 8
bottom ELEVATION ° 2
p |WO12A %" STRUCTURAL WASHER 8
r [CT-100ST |BEARING PLATE RETAINER TIE 1
Bearing plate Wood blockout or
Second post Y recycled equivalent
st post /_ assembly top ;3 x 1" Hex bolt Gr 5 @
: ! " Hex nut
Bearing plate /" assembly top First post y @ ;/16" Wex nu /
retainer tie @ assembly top i6" Washer 50 1% Spii
/ ( : % I %" x 8%" Hex bolt A449 Second post ; ;2;% nSuF:hce bolt | % x 18" HGR bolt
1" Anchor cable %" Hex nut assembly top 2 Zs HGR nut
hex nut Bearing plate Bearing plate - . %" Washer
1" Anchor cable \ H retainer tie = | 3
washer %" x 8%" Hex bolt A449 6' Wood CRT post —
L :Q:I BCT czgtl)le anchor " Anch . || %" Hex nut Strut I~
assembly " Anchor cable hex nut i
1 — 1" Anchor cable washer @ O
%" x 9" Hex bolt Gr 5 | @ v / 2 /
8 Strut ~N—
%" HGR nut N > Second post Second post
5" Washer \ Firstpost z,sr:; rﬂ%?:, A ass;mbly bottom assembly bottom
assembly bottom o SIDE VIEW D @ SECTION A-A SECTION B-B
F = Post 2 Posts 3 through 8
55" x 5 Hox bolt Gr 5 = DETAIL C 9
%" HGR nut SIDE VIEW FRONT VIEW DETAIL B Post 1 (Impact Head connection)
%" Washer LPEIAILD
T ho®) DETAIL A Post 2
Post 1 NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
%" RSl structural bolt v
o with washer CESIONS
DATE CHANGE

Cable anchor box

12-02-20 Updated notes to active voice.
..L

46'-10%" straight line flare

%" Structural nut
%" Structural washer

%" RSl structural bolt
with washer

I™~— 0 to 2' Rail Offset

FLARED INSTALLATION SECTION C-C

25:1 maximum flare rate

Field bend at post

12 02 2020




MGS W-BEAM TRANSITION WITH APPROACH CURB TO CONCRETE SINGLE SLOPE OR JERSEY BARRIER D-764-60

2' Length curb face transition to vertical face of concrete barrier

Curb & gutter - type 1 3' Length curb height taper from 6" height to 0" height at terminal point (A)

H H H f ] ]

b2 A

} I I I I <:~
20" 3-0"
15'-0" Curb & gutter - type 1 Curb terminal point (Typ) PLAN VIEW
5 ~%4" Dia.(ASTM A325 or 37-6"
mﬁmia;:yOngx::f eZoIts, 12'-6" Thrie beam double rail section X 6'-3" Thrie beam X 6'-3" Non - Symmetrical X 12'-6" W-beam (B)
under each head and nut. Bolts A (12 Gauge) (12 Gauge) transition to W-beam (12 Gauge)
of sufficient length to extend (10 Gauge)
th h the full thick f th " " ey 140 - .
rairl(,)lsjn?ash;, and it Install 7% R 9 Spaces at 1-6% , 4 Spaces at 3'1% ___ 6-3" post spacing
with bolt heads on traffic face. 2ug" __|:t 2" | |__ B l_._ c
I
5 S A A A A A 1 3 Y A i bt E
_ st T T T T T | I LA W | T o TR T
. S S S S S S S S S S S B S S 5 H ek e .
S ) G~ i e R e s Y Y Y R e O e T T I i 31 WOOD BLOCK
L I I I I I I I I I I I I I I L TO RECTANGULAR WOOD POST
' N e e e o B B B B B B B Va2 T AN (Atposts 110 11)
[ [ [ [ [ [ [ [ [ [ (I [ [ [ (. [
[ [ [ [ [ [ [ [ [ [ (I [ [ [ [ [
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I TRANSITION POST AND TIMBER BLOCKOUT SIZING
[ [ [ [ [ [ [ [ [ [ (I [ [ [ [ [ POST NO. POST SIZE BLOCKOUT SIZE
[ [ [ [ [ [ [ [ [ [ (I [ [ [ [ [ 1-6 6" X 8" X 7-0" long 6" X 8" X 19"
[ [ [ [ [ [ L L LJ LJ LJ L LJ L L L 7-12 6" X 8" X 6'-0" long 6" X 8"X 19"
Il Il Il Il Il Il B |——- c 13-16 6" X 8" X 6'-0" long 6" X 8" X 14"
LJ LJ LJ LJ LJ LJ
A
@ ® @ ® @® @®
ELEVATION VIEW 1" (Typ) Only top post bolt required at this location.
* Bottom bolt requires field drilling and is optional.
10 guage _L i o= —
Lﬂ,‘}}'gﬁt’or +3%" 2 ~ 12-6" Long Thrie-Beam %" Button Head Post _/’
* T (12 Gauge)(Nested) o Bolts with 1-%" OD “ 1= 32"
I y Washer and Nut. %"Dia
a4y 1~%" Top button head post Hole in Post and Block.
2 E \ Y bolt with washer and nut.
(See Section C-C) Curb & gutter - type 1
B S S S ST =
10" _[ ° l’ o o c!’ ° \c o ° : | | 6-0" : : / 6-0"
20" 20" 2 A2 <& | 7o | | | |
o l - | Lo Lo
= 8~%" x 114" | " o "
2 -3 20" N\ 2 ~Hnx 2% 12 ~%" Dia x 2" Button head splice bolts | : : 40 | | 40
~7ax 12~1"%2" Button head splice bolts
Slotted holes Slotted Holes (Typ) ~ >iotted holes P : bt : :
THRIE-BEAM TERMINAL CONNECTION | . I
NON - SYMMETRICAL TRANSITION | Lo L
TO W-BEAM (10 GAUGE I
( ) | SECTION B-B SECTION C-C
|
(A)  Where curb is required to continue past 15'
D SECTION A-A TRANSITION SECTIONS length, taper the curb down to 3" height at the
n o . terminal point shown above, instead of 0"
Install with bolt heads ) 2-6" %" 22" Install with bolt heads E ~—| height. Use 3" height curb between posts 10
on traffic face | (Terminal Connector) Single slope to thrie on traffic face and 16.
‘ beam connector plate 26" 115" £2" gersey barriert to tl'llrite
| - } i eam connector plate (B) Install 12'-6" length W-beam double rail
| (Terminal Connector) ! T | 0 section at location where curb extends past
N __ \<_ > o 1 I o 15' length.
Il Il T ° o | 1 Il
TSN == - == (@) } TS W_rT - - NORTH DAKOTA
- = - — - F— - == | — - < - 2 - —F — - DEPARTMENT OF TRANSPORTATION
- - T ot o TaA7
< r— —— ~ ° o | r— o REVISIONS
— [ DATE CHANGE

12-02-20 |Updated notes to active voice.

PROFESSIONALY

21" | - Tratnsition Curﬁf& o \ o T o
{ utter to match front
| ace of barrier
— 101 ——
b r o |/
Vi } | |

74 120 —] !
Chamfer concrete rail that extends Jersey barrier transition on concrete

beyond the face of the curb and/or D
guardrail transition.

CONNECTION TO CONCRETE SINGLE SLOPE BRIDGE RAIL AND TRAFFIC BARRIERS CONNECTION TO CONCRETE JERSEY BARRIER BRIDGE RAIL AND TRAFFIC BARRIERS

PE-4683

Curb & gutter transition
to match front face of

SECTION D-D rail that extends beyond the face of SECTION E-E  barrier

the curb and/or guardrail transition.
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SINGLE SLOPE TO THRIE BEAM CONNECTOR PLATE DETAILS

D-764-61

zo%u
\/‘ . NOTE: Assembly Detail is shown for |
! 20 guardrail installation on right hand
side of entrance end of bridge
PLAN barrier. Mirror for opposite side
installation.
40"
20" 20"
~— 61" 8" 5" ——|
Ye" 1-2 5
" " " " " o - Typ. all stiffeners
1%—“ |—4%:‘ 3% |—4% 5%—| Y1712 He' 7 1-2
=i = T I =" " T T —‘
| I I I l / O Ly
6%6" [ Il 1 Il | A K" 1-2 A
o e o q PICTORIAL DRAWING
| “’ (,, I @ I | Wi ING @R onsY (Showing Back of Connector Plate)
| Il Il 1 |
00 7% J\\Ib e =l — — — —L g a (A) Weld cover plate P3 as follows:
AN I Al I | %g" continuous back weld on exterior sides
| /@II I @ I | and %" fillet weld 1" long spaced at 2"
= % (g | I | g center-to-center on interior sides.
| "
I | @ I I I I 10 (B)  Weld stiffeners located on the inside of the
6%g" | | 1] | Il | cover plates as follows:
| Ib 1] I Il | Qg %" fillet weld 1" long spaced at 2"
| I 1] U Il | S~ center-to-center.
He" N1 -2 ! (C) Weld cover plates P1 and P2 together with
! 20" Ye" | 1-2 Typ. all stiffeners full penetration groove weld.
ELEVATION END ELEVATION
ASSEMBLY DETAIL WELDING DETAIL
(Front View) (Back View)
| % -
40 | [
i %
3%"
T bl
) NOTE: Mirror bevel for
installation on 20" | _{ 29" _I I__
opposite side. f ! "
3%
TYPE S7 911/16" n 27/ " 1y 27/ "
A A R e | P i o i
gll_.lg;l;tlEtyP:?l 21" _._I I__ _I I_ A :I _{ l: NOTES:
1%" 1. Fabricate cover plates P1, P2, and P3 from %" thick
TYPE S2 TYPE S4 ASTM A36 Grade structural steel.
. , TYPE S10 i e
! 20%" y | 20" | - ™ Quantiy: 1 Quantity: 1 Quantity: 1 2. Fabricate stiffener plates from %" thick ASTM A36
o i 19'%6 . Grade structural steel.
2%" | l 3. Galvanize connector plate in accordance with
JRRS 3" 6%" 1%6" . P
6% 1% AASHTO M111.
®¥ 1" Dia. (typical) ° 1%, _._I l__ _—I l—_ j_—l D r_ jJ
T —| I —
7% C] - TYPE S8 T % 1"
Quantity: 1 16
- vamty ! TYPE S3 TYPE S5
20" T—|—® 7% 20" TYPE 1 9% Quantity: 1 Quantity: 1
tity: 4 g NORTH DAKOTA
75 @ Quantity 1% __I r._ L DEPARTMENT OF TRANSPORTATION
8 B — 7% _‘I 1% 71417
5o l_ _L REVISIONS
L o o TYPE $11 ]
2%" | l J_ Quantlty: 1 _*' 12-02-20 Updated notes to active voice.
——I 2%" l—— 8"——| TYPE S9 TYPE S6
Quantity: 1 Quantity: 1
PLATE P2 PLATE P1
Quantity: 1 Quantity: 1 VERTICAL PLATES HORIZONTAL PLATES
COVER PLATES STIFFENER PLATES
12 02 2020
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X

|

Check Point

Advancing Station —=—

R1 Elevation
Check Point

R2 Elevation
Check Point

BRIDGE BENCH MARKS

%" @ x 3" Galv Carriage Bolt

~ Top of head is %" above
finished concrete.

L"n"

GENERAL LAYOUT FOR
SINGLE SPAN

Abutment —/
(typ)

L1 Elevation
Check Poig

R1 Elevation J

Check Point

GENERAL LAYOUT FOR
MULTIPLE SPAN

CHECK POINT
LOCATION DETAIL

Ground Line

2-3"x 3" x %" Triangular Plates
~ Spot welded to pipe & octagonal

standard pipe thread
3—‘ ?o¢
] —
Al L=
RS2 ol { ERTAN o
V /
Cut top of rod |
smooth & square. V |
/\ A/
> g
3" 1.D. Galv Pipe %
~ Upper end with std "\ / .
pipe thread. # XJ g
> ||
%" & Rod (galv) >
Fill with insulation. /\ ©
Earth Backfill —], \A
S 2
: N
plate. N\ \J %
| %
%" x 9" Octagonal Platef |
with 1" hole in center : - —=— Sand Backfill
~ Weld to pipe. L

Concrete anchor poured —=

%" x 17" x 6" Flat Bar — |

Galvanized Cap with
i standard pipe thread
(typ)

~ Upper end with std pipe
thread. Located 2'-0"
from bench mark.

|<— 3"1.D. Galv Pipe (6-6") —=|

Galvanized Cap with

L

s

in 12" @ hole.

/b/\,b
s
A
N .

110"

~

~ Weld to rod.

BENCH MARK DETAIL

\L Compact earth well before
placing anchor concrete.

D-900-1

NOTES:

Install elevation check points in the top of the concrete barriers at the locations shown in the
General Layout view. Install the checkpoints in the barriers over each substructure unit at each
bridge location. Use 3/8" diameter x 3" long galvanized carriage bolts set with the top of the bolt
head projected 1/8" above the top of the finished concrete.

Set two bench marks as shown in the Bench Mark Detail at each bridge location. Locate the
bench marks diagonally from one another at opposite corners of each bridge. Set the bench
marks near the Right of Way line at least 300 feet from the nearest point of the structure.
Extend two of the galvanized steel pipes 4'-0" above ground and paint with white paint suitable
for painting over galvanized steel surfaces.

The Project Engineer will run a set of levels to determine the elevation of the bridge bench
marks and elevation check points immediately after completion of the bridge. List the elevation
of Bench Mark #1 as elevation 1,000, or as the actual surveyed elevation. The Project Engineer
will record the information of SFN 13420 and submit to the Bridge Engineer.

Galvanize all metal parts per Section 854 after fabrication.

At the time of installation, coat the threads with synthetic grease containing teflon. Screw the
cap to a snug fit.

Include the cost of furnishing and installing two bridge bench marks and the number of elevation
check points required for one structure in the price bid for each set of Bridge Bench Marks.
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