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105-200

105-P0O1

108-P01

202-P01

202-P02

203-010

203-P01

NOTES
UTILITY COORDINATION: A utility coordination meeting is required.
COORDINATION OF PROJECTS: A number of other projects will be under contract
during the same construction season in the vicinity of this project. It is the

Contractor’s responsibility to coordinate activities including, but not limited to, haul
routes, scheduling and traffic control devices and transitions between projects.

TEMPORARY BYPASS SEQUENCING: Construct the temporary bypass in the
following sequence:

. Place Temporary Erosion Control.

1
2. Strip topsoil from areas where the temporary bypass will be constructed.
3

. Construct the temporary bypass starting with installation of temporary pipe
conduits in the river, then progressing to the shoulders of the State Highway,
minimizing impacts to the extent practical.

4. Install straw mulch upstream and downstream on the temporary bypass; see

section 76 for more details.

REMOVAL OF TEMPORARY BYPASS: Obtain the Engineer’s approval before
removing the temporary bypass. Restore the area impacted by the construction, use,
and removal of the bypass to its original condition. Remove the bypass starting at the
shoulders and work your way towards the river. The pipes should be the last thing
removed.

The Engineer will measure and pay for seeding and mulching and erosion control
items as specified in the appropriate section of the Standard Specifications. Include
all costs associated with the removal of the earth embankment, aggregate, surfacing,
riprap, and pipe in the contract unit price for “Removal of Temporary Bypass”.

REMOVAL OF RIPRAP — LOOSE ROCK: Remove riprap located at the north end of
the bridge. Plan quantity will be used as the measurement for payment for riprap
removal.

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

EXCAVATION: Do not stockpile excavated material within the right of way from
Station 447+00 to Station 452+00. Excavated material must be removed from the
above station within 24 hours of excavation.

Excavate the material within the right of way from Station 447+00 to Station 449+50
from the top down.

203-P02

253-P01

302-P01

411-P01

430-P0O1

704-P01

SECTION

STATE PROJECT NO. NO. NO.

SHEET

ND SS-8-018(106)064 6 1

LANDSLIDE EXCAVATION: Perform landslide repair grading as shown in Section
30, sheet 3 prior to driving substructure piling. Driving piling used for shoring is
allowed prior to landslide repair grading.

COVER CROP AND STRAW MULCH: Seed temporary cover crop and punch straw
mulch on foreslopes of the temporary bypass after it is constructed to meet the
requirements of the NDPDES permit.

SALVAGED BASE COURSE: An additional 15 tons of salvaged base is provided for
grading of the access road into the temporary bypass at Station 453+50. Remove
material and re-grade the approach after removing the temporary bypass. Include all
costs of removal of temporary approach surfacing and re-grading in the cost for
“‘Removal of Temporary Bypass”

MILLING SECTIONS: At the beginning and end of the milling sections, remove the
existing bituminous material forming a straight vertical edge to allow placement of the
full depth of surfacing.

PAVEMENT PATCHING AT ABUTMENT: Place the aggregate base and 5 2" hot
mix asphalt at the abutment prior to milling and overlaying the mainline.

TRAFFIC CONTROL DEVICES: The traffic control devices list has been developed
using the layouts shown in the plans and the following layouts show in the Standard
Drawings.

D-704-7, 8, 9, 10, 11, 13, and 14 are applicable.

D-704-15 Layout Type B: For the temporary bypass when the bridge and roadway
construction is taking place.

D-704-22 Layout Type K: For construction trucks entering from a borrow site,
aggregate source, or a Contractor jobsite.

D-704-24 Layout Type R: For temporary roadway closure during the construction and
removal of the temporary bypass.

D-704- 27: For pavement marking operations.

D-704-33: For utilizing flagging operations.

11/06/23
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DocuSign Envelope ID: 3710BF29-87A7-42EF-8B25-BE85179891E0

NOTES

704-P02 PROJECT PHASING: The traffic control details, as indicated on the plans, have

been developed on the basis that this project will be constructed in three phases. The
work zone traffic control summary list includes the required numbers of devices for
each phase.

Phase 1: Construct the temporary bypass. Maintain traffic on ND Hwy 18 while
constructing the bypass. During working hours, use signing Layout Type R on
Standard Drawing D-704-24.

Phase 2: Place the traveling public on the temporary bypass using signing Layout
Type B on Standard Drawing D-704-15. Use the temporary bypass while completing
all work on ND Hwy 18.

Phase 3: Remove the temporary bypass while maintaining traffic on ND Hwy 18
using signing Layout Type R on Standard Drawing D-704-24.

706-P01 FIELD OFFICE: Provide a field office which meets the following requirements:

1. The field office shall be a minimum of 450 square feet.
2. Indoor bathroom facilities.
3. Air conditioner (20,000 BTU minimum). The air conditioner must capable of
cooling the field office to a temperature of 70 degrees.
Lighting (lumens required 110 foot-candles)
Minimum of 3 phone jacks, contractor to pay phone bill.
Heat, electric, sewer, and water hookups to be furnished by contractor, contractor
to pay utility bills.
Cabinet space of a minimum of 32 cubic feet.
Counter space of a minimum of 40 square feet.
The floor is to be free of protrusions so that it will accommodate office equipment.
Fax Machine
Photocopy machine capable of 11x17 photocopies and toner to last the duration
of the project.
12. The location of the field office shall be on, or as close to the project as possible
and approved by the Engineer. Any rental fees shall be paid by the Contractor.
13. The field office shall be available for occupancy one week prior to the start of the
project and remain available to project completion.
14. The following services will be furnished and paid for by the NDDOT and requested
through the Work Management System:
a. Telephone
b. FAX
c. Broadband internet service including State Network access.

SRS

- 2 0o~
29X

All requirements of the Field Office are subject to approval by the Engineer.

714-P01

STATE PROJECT NO. NO. NO.

SECTION SHEET

ND SS-8-018(106)064 6 2

PIPE CONDUIT 84 IN - APPROACH: Quantities include five 84 inch pipe conduit to
convey flow of the Maple River through the temporary bypass. This represents the
minimum waterway opening required at this location. In lieu of the five 84 inch pipe,
use drainage pipe(s) providing a larger waterway opening, subject to the following
criteria and approval by the engineer.

¢ Maintain a minimum 2 feet of cover over the drainage pipe(s) without altering the
vertical profile of the temporary bypass.

e Use drainage pipe(s) or structure(s) free of structural defects with sufficient
structural capacity for use as a highway drainage structure.

Used pipe(s) meeting the criteria above may be used in lieu of new pipe(s).
Include all costs to furnish and install the drainage system to convey the flows in the

Maple River through the temporary bypass in the price bid for “Pipe Conduit 84IN —
Approach”.

930-P01 PROTECTION OF INCLINOMETER TUBES: Inclinometer tubes exist at the following

locations:

o Sta 447+69, 59’ Lt
o Sta447+99, 50’ Rt
o Sta448+74, 51 Rt

Protect all existing instrumentation until project acceptance. Replace instrumentation
damaged due to construction activities at no additional cost to the Department.

11/06/23

11/6/2023 12:49:34 PM

R:\project\80018064.106\design\Sheets\OO6NT_001.docm




DocuSign Envelope ID: EED30036-B3ED-4B61-8084-7DB4BB637010

NOTES
SECTION 130

203-P01 GUARDRAIL EMBANKMENT: The embankment material can be from the Common
Excavation — Type A with the approval of the Engineer.

Include all costs to locate the embankment material in the contract unit price bid for
“‘Guardrail Embankment.”

748-P01 CURB & GUTTER — TYPE 1 SPECIAL: Install curb and gutter at the Maple River
Bridge, RP 64.995, in accordance with Standard Drawing D-748-1, except for
transitions provided at each end, as shown on Standard Drawing D-764-60.

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

764-P01 REMOVED W-BEAM GUARDRAIL MATERIALS: Deliver the removed guardrail
materials to the NDDOT Maintenance Storage Yard in Casselton, and neatly stack
them at a location designated by the Engineer. The address of the NDDOT
Maintenance Storage Yard is:

Casselton NDDOT
15482 37t St SE
Casselton, ND 58012-9748

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.”

STATE

PROJECT NO.

SECTION
NO.

SHEET
NO.

ND

SS-8-018(106)064

6

10/2/2023 4:07:50 PM R:\project\80018064.106\traffic\006NT_003_notes.docm
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SECTION SHEET

STATE PROJECT NO. NO. NO.

ENVIRONMENTAL NOTES ND SS-8-018(106)064 6 4

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

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

EN-2 AQUATIC NUISANCE SPECIES (ANS): Equipment that was last used outside of
North Dakota or within a Class | infested waterbody (identified on the North Dakota Game
and Fish Department (NDGFD) website) requires an inspection by NDGFD. Preventative
measures should be taken to comply with ANS rules enacted by the NDGFD. The NDGFD
must be notified 72 hours prior to placement of any equipment in state waters for scheduling
an inspection. Contact the NDGFD ANS Coordinator, Ben Holen by e-mail -
bholen@nd.gov for equipment inspections. Supply one of the following to the engineer as
proof of compliance prior to work taking place in the water: (1) the NDGFD inspection report,
(2) documented NDGFD correspondence (email or signed letter). If an inspection is not
required, no follow up documentation is required.

EN-3 TEMPORARY WETLAND IMPACT: Temporary impact areas within wetlands and
or other waters are incorporated into the plans for this project. Remove temporary fill
placed and sedimentation in wetlands or other waters. Restore these wetlands to
preconstruction contours.

11/7/2023 10:05:32 AM R:\project\80018064.106\bridge\dgn\006NT_environmental_notes\00O6NT_003_environmental_notes KFE.docm
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ESTIMATE OF QUANTITIES

ITEM DESCRIPTION

CONTRACT BOND

REMOVAL OF STRUCTURE

REMOVAL OF TEMPORARY BYPASS

REMOVAL OF RIPRAFP - LOOSE ROCK

COMMON EXCAVATION-TYPE A

TOPSOIL

COMMON EXCAVATION-WASTE

BORROW-EXCAVATION

GUARDRAIL EMBANKMENT

CLASS 1 EXCAVATION

CLASS 2 EXCAVATION

FOUNDATION PREPARATION

WATER

SEEDING CLASS II

WETLAND SEED

TEMPORARY COVER CROP

STRAW MULCH

RIPRAP GRADE II

FIBER ROLLS 12IN

REMOVE FIBER ROLLS 12IN

FLOTATION SILT CURTAIN

REMOVE FLOTATION SILT CURTAIN

SALVAGED BASE COURSE

MILLING PAVEMENT SURFACE

COMMERCIAL GRADE HOT MIX ASPHALT

CLASS AAE-3 CONCRETE

CLASS AE-3 CONCRETE

PILE SUFPPORTED APPROACH SLAB

PENETRATING WATER REPELLENT TREATMENT

BRIDGE DECK CRACK SEALING

REINFORCING STEEL-GRADE 60

REINFORCING STEEL-GRADE 60-EPOXY COATED

STRUCTURAL STEEL

UNIT

L SUM

L SUM

EA

cYy

cYy

cYy

cYy

cYy

EA

L SUM

L SUM

EA

M GAL

ACRE

ACRE

ACRE

ACRE

cYy

LF

LF

LF

LF

TON

SY

TON

cYy

cYy

SY

SY

LF

LBS

LBS

LBS

MAINLINE

674

51
2,710
2,043
12,007
2

1

0.58

5.38

948
5,806
3,635
105
105
2,326
932
1,139

165.9

126.5

115.5
1,508
298
11,767
36,676

850.6
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STATE PROJECT NO. SEQDION] SHEET
ESTIMATE OF QUANTITIES ND | ss-8-018c106)064 s | 2

SPEC CODE ITEM DESCRIPTION UNIT MAINLINE TOTAL
622 0020 STEEL PILING HP 10 X 42 LF 480 480
622 0040 STEEL PILING HP 12 X B3 LF 325 325
622 0060 STEEL PILING HP 14 X 73 LF 660 660
702 0100 MOBILIZATION L SUM 1 1
704 0100 FLAGGING MHR 200 200
704 1000 TRAFFIC CONTROL SIGNS UNIT 1,179 1,179
704 1048 PORTABLE RUMBLE STRIPS EA 2 2
704 1052 TYPE III BARRICADE EA 7 7
704 1060 DELINEATOR DRUMS EA 18 18
704 1067 TUBULAR MARKERS EA 27 27
704 1080 STACKABLE VERTICAL PANELS EA 57 57
704 1500 OBLITERATION OF PAVEMENT MARKING SF 175 175
706 0400 FIELD OFFICE EA 1 1
706 0500 AGGREGATE LABORATORY EA 1 1
709 0100 GEOSYNTHETIC MATERIAL TYPE G SY 56 56
709 0151 GEOSYNTHETIC MATERIAL TYPE R1 SY 2,334 2,334
714 4099 PIPE CONDUIT 18IN-APPROACH LF 298 298
714 4157 PIPE CONDUIT 84IN-APPROACH LF 760 760
720 0130 IRON PIN R/W MONUMENTS EA 5 5
748 0141 CURB & GUTTER-TYPE 1 SPECIAL LF 30 30
754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE LF 15 15
754 0592 RESET SIGN PANEL EA 1 1
754 0596 RESET MILE POST EA 1 1
760 0027 SINUSOIDAL RUMBLE STRIP - ASPHALT CENTERLINE MILE 0.04 0.04
762 0420 SHORT TERM 4IN LINE-TYPE R LF 3,609 3,609
762 1104 PVMT MK PAINTED 4IN LINE LF 3,459 3,459
764 0131 W-BEAM GUARDRAIL LF 192 192
764 0145 W-BEAM GUARDRAIL END TERMINAL EA 2 2
764 0151 REMOVE W-BEAM GUARDRAIL & POSTS LF 192 192
764 2081 REMOVE END TREATMENT & TRANSITION EA 2 2
900 1000 TEMPORARY STREAM DIVERSION EA 1 1
930 8230 SHORING EA 1 1
930 9537 ABUTMENT UNDERDRAIN SYSTEM EA 1 1
ESTIMATE NUMBER: 23576 ESTIMATE TYPE: FINAL FINALIZED: Y RUN DATE: 11/02/2023 TIME: 10:10:16




SECTION SHEET
STATE PROJECT NO. NO. NO
ND SS-8-018(106)064 10 1
Quantity 203-0101 203-0113 203-0140
. . Mainline Full Shoulder Paving Common Common . Borrow 203-0109
Spec - Code Material Unit Mainline Paving Depth Sta 439+67 to 441493 Excavation Excavation | Embankment Excavation Topsoil
Sta449+38to | Sta449+38toSta| and Sta452+74 to Type A Waste (Pay Item) (Pay Item)
Temporary Bypass | Sta 451+67 449+48 454+97 Guardrail Surfacing _|Landslide Repair| __ Totals Location (Pay Item) (Pay ltem)
202-0400 |Removal of Riprap - Loose Rock CcYy - - - - - 674 674 CcYy cY CcY (63 CcY
256-0200 _|Riprap Grade Il cYy 948 - - - - - 948 | J K=J-I L
302-0100 |Salvaged Base Course @ 1.875 Ton/CY Ton 1999 - 30 199 84 - 2311 Bypass 26 0 12033 12007 1320
401-0050 |*Tack Coat @ 0.05 Gal/SY (1 Lift) Gal 207 47 0.4 16 13 - 283 Landslide 0 1833 10 0 1390
401-0050 |"*Tack Coat @ 0.05 Gal/SY (2" Lift) Gal 207 47 0.4 16 - - 270 Total 26 1833 12043 12007 2710
430-0500 |Commercial Grade Hot Mix Asphalt Ton 934 130 5 40 30 - 1139 *25% volume was added to embankment volumes to allow for shrinkage.
430-5803 |**PG 58S-28 Asphalt Cement @ 6.0% Ton 56 8 0.3 2 2 - 68
709-0100 |Geosynthetic Material Type G SY - - 56 - - - 56
709-0151 |Geosynthetic Material Type R1 SY 2334 - - - - - 2334

**Quantities for Estimation Purpose Only, to be included in the cost of "Commercial Grade Hot Mix Asphalt"

216-0100 Water

20 Gal/Ton for Aggregates 41653 Gal

10 Gal/CY for Borrow 120065 Gal
Total = 162 MGal

Rumble Strips

760 - 0007 - Asphalt Centerline 0.04 Mile

Basis of Estimate

S =7

PROFESSIONAL

ND Hwy 18
Maple Rlver

09/25/23
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TYPICAL INSTALLATIONS
May vary with conditions

STATE PROJECT NO. SESHON | SREET
ND SS-8-018(106)064 20 1
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SECTION X-X
DESIGN GUIDELINES: FLOTATION SILT CURTAINS
When temporary work encroaches more than % width of the stream
Or where stream width doesn't allow use of Type Moving Water
Note:
Maximum water velocity for moving water = 5 ft/sec
09/25/23
Temporary Erosion Control - Flotation Silt Curtain
ND Hwy 18
Maple River
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Typical Section
Temporary Bypass

14' ‘ 14'

8" 4||

SECTION SHEET
STATE PROJECT NO. NO. NO.

ND SS-8-018(106)064 30 1

Borrow Excavation

Geosynthetic Material
Type R1
(Fabric located within Wetland areas)

Typical Section

Clearzone Temporary Bypass - Riprap Sections

=——-"Varies 10' - 45' 14' 14'

4 IN - Commercial Grade Asphalt
(Area = 9.82 SF)

8 IN - Salvaged Base Course
(Area = 22.55 SF)

Minimum Top of Riprap Elevation = 928.69'

Clearzone
Varies 10' - 35' —

Borrow Excavation

Geosynthetic Material

Type R1

(Fabric located within River Channel
and Wetland areas)

*Note: Riprap on the east side of the bypass from Sta 9+30 to Sta 10+20
Riprap on the west side of the bypass from Sta 8+65.5 to Sta 9+55

R

4 IN - Commercial Grade Asphalt
(Area = 9.82 SF)

8 IN - Salvaged Base Course

(Area = 22.55 SF)

Typical Section
Temporary Bypass

ND Hwy 18
Maple River

09/26/23

9/26/2023 10:24:28 AM  bkappes R:\project\80018064.106\design\Sheets\030TP_001_Temporary Bypass.dgn




STATE PROJECT NO. SEﬁQQN S“%ET
ND SS-8-018(106)064 30 2
Existing Typical Section
CL
48'
1.24' —— 6.34' 12' } 12' 6.34' =—1.24'
Bituminous Pavement
4.39' 4.39'
3.5" 5 _ , 5" 3.5"
Varie% Vares | F  Vares Varies K
=== - - N - T T T == ~_
el = — JR— JE— — \\%\:*~\\ 4
Bt 4" Existing Aggr. / 12" Blended Base T~~IT-<
f 38' 1 : T~

Existing Typical Section

ND Hwy 18
Maple River

09/26/23

9/26/2023

10:24:29 AM

bkappes
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Commercial Grade Hot Mix Asphalt
Salvaged Base Course

Guardrail Embankment *
Thickness and Width Varies

6.34' ‘

Commercial Grade Hot Mix Asphalt
Area = 6.12 SF (Mainline)

Proposed Typical Section
Sta 439+67 to Sta 441+93
and Sta 452+74 to Sta 454+97

12"

v\ \
-~ —~

—~

Area = 2.40 SF

Salvaged Base Course
Area = 6.36 SF

*Note: See Section 130 for Guardrail Details

12'

3.5" 5"
e

Commercial Grade Hot Mix Asphalt

STATE PROJECT NO. SECTION SHEET

Proposed Typical Section a
Sta 449+38 to Sta 449+48 C"— ND 58-8-018(106)064 30 3

6.34' 12' ‘ 12' 6.34'

3.5" 5" . - 3.5"

|| MatchjExisting f — h/:atc‘:h ‘EX“St"“g‘ —— Match EX'St'”g \\3 Match Existing |

7 O I
. > e WP WA AP WA
- /”\/*\//.16’\//\//\//\//\1//K.{ «K;v_i 7- \ /\/« /«\/«\/«\/«\/«\/«\4\/
= IV le%F::é& =wo— o0 = —" 1
wA o -ZTo- j/- Salvaged Base Course ~~_47
Tl 7 Geosynthetic - Type G Area = 42.73 SF ‘~\::~\\
/,z:::/” Commercial Grade Hot Mix Asphalt \\\\:::\\\
-2l Area = 14.79 SF Te~213
Proposed Typical Section CL
Sta 449+38 to Sta 451+67
Guardrail * Guardrail
—~—— Width 36.68' Width ~ ——
Varies 6.34" 12 12 6.34" Varies
n 2" 2" " .
2 Match Existing 4 Match Existing Match Existing s 2 Topsoil

Commercial Grade Hot Mix Asphalt

Salvaged Base Course

Guardrail Embankment :
Thickness and Width Varies

Proposed Typical Sections

PROFSIONAL
PE 2928
ND Hwy 18
Maple River

09/26/23

9/26/2023 10:24:29 AM  bkappes R:\project\80018064.106\design\Sheets\030TP_003_Proposed_ND Hwy 18.dgn




SPEC CODE BIDITEM

QUANTITY UNIT

STATE

PROJECT NO.

SECTION SHEET
NO. NO.

203 101 COMMON EXCAVATION-TYPE A ND SS-8-018(106)064 40 1
Guardrail Surfacing 25 cY
203 113 COMMON EXCAVATION-WASTE
Sta 439+67 to Sta 441+93 73 CcYy
Sta 449+38 {0 Sta 449+48 64 oY ——
Sta 452+74 to Sta 454+97 73 cY <
Total= 210 cY
411 105  MILLING PAVEMENT SURFACE
Sta 449+38 to Sta 451+67 932 sy
[ B ) ) ) B ) ) ) ) ) ) ) B ) ) ) } Lg trees
i 226' — — 223 |
- Tz A407 i A LA AR TV — 7‘@@%4(4_{ = 4%‘

Common Excavation - Waste

ffffff —] (Depth = 16")
///r////(/ Common Excavzatioq - Waste
), // (Depth = 12")
qe/ ////:////:/ Milling of Bituminous Surfacing - 2 IN
N .
] T e i
& Removal of Structure

See Section 170

229.27

( CENTRU
L . CENTRUY

Removal Layout

ND Hwy 18
Maple River

09/25/23

9/21/2023

12:58:40 PM

bkappes R:\project\80018064.106\design\Sheets\040RM_001.dgn



Corrugations: = 2_2/3"x1/2"

3=3"%1"
5=5"x1"

Coatings: Z = Zinc
A =Aluminum
P = Polymeric (over Zinc or Aluminum)

Spiral Ribs: 3/4 = 3/4"x3/4"@7-1/2"
1=3/4"x1"@11-1/2"

(*) There are no end sections. All pipes are temporary pipe.

STATE PROJECT NO. SECTION SHEET
ND SS-8-018(106)064 51 1
Begin Station/ Geosythetic *)
Location/ End Station/ Steel Pipe Steel Pipe | Material - End Sections
Invert Begin Outlet End Pipe Installation Required | Steel Pipe | Corrugations | Minimum Type G Applicabl
Elevation Offset Elevation Offset (Pay Item) Allowable Material Diameter | Coatings |or Spiral Ribs| Thickness | (Pay ltem) Begin End Backfill
In Bid Item LF In Type In SY EA EA
Reinforced Concrete Pipe - Class Ill (barrel length =170 LF) 18
4465 . Corrugated Steel Pipe 18 AP 2 0.064 o
Bypass 35' Lt s ERI T Pipe Conduit - Approach 170 Spiral Rib Steel Pipe 18 AP 304, 1 0.064 Specification
934.5' ’ . : ; :
High-Density Polyethylene 18
Polypropylene Pipe (AASHTO M330, Type S) 18
8+82 ) Reinforced Concrete Pipe - Class Il (barrel length = 110 LF) 84 o
Bypass 48'Lt 9+40 RS Pipe Conduit - Approach 10 Corrugated Steel Pipe 84 AP 2 0.168 Specification
920 Corrugated Steel Pipe 84 AP 3,5 0.064
8+84 ) Reinforced Concrete Pipe - Class Il (barrel length = 152 LF) 84 o
Bypass 66' Lt 9+66 BZRU | 4 Pipe Conduit - Approach 152 Corrugated Steel Pipe 84 AP 2 0.168 Specification
916 Corrugated Steel Pipe 84 AP 3,5 0.064
8+91 . Reinforced Concrete Pipe - Class Il (barrel length = 172 LF) 84 o
Bypass 72'Lt 9+87 R a4 Pipe Conduit - Approach 172 Corrugated Steel Pipe 84 AP 2 0.168 S‘;ﬁ%‘f‘gj}f"
914 Corrugated Steel Pipe 84 AP 3,5 0.064
9+03 . Reinforced Concrete Pipe - Class Il (barrell length = 172 LF) 84 o
Bypass 71'Lt 10+01 TR e Pipe Conduit - Approach 172 Corrugated Steel Pipe 84 AP 2 0.168 Specification
914 Corrugated Steel Pipe 84 AP 3,5 0.064
9+20 . Reinforced Concrete Pipe - Class Il (barrell length =154 LF) 84 o
Bypass 60' Lt 10+09 el | e Pipe Conduit - Approach 154 Corrugated Steel Pipe 84 AP 2 0.168 Speciication
916 Corrugated Steel Pipe 84 AP 3,5 0.064
Reinforced Concrete Pipe - Class Ill (barrell length = 128 LF) 18
16+34 i Corrugated Steel Pipe 18 AP 2 0.064 o
Bypass 20'Lt 15+20 383? 18 Pipe Conduit - Approach 128 Spiral Rib Steel Pipe 18 AP 3/4,1 0.064 S‘;ﬁi"f'ocﬂ\m
936.5 High-Density Polyethylene 18
Polypropylene Pipe (AASHTO M330, Type S) 18

Allowable Pipe List

ND Hwy 18
Maple River

09/25/23

9/21/2023

12:58:41 PM  bkappes
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S
+
o
VE -

SFR = 4+71.03 )

Delta =30°21'16" (LT) r)

Da =07°3822" X

R =750.00 5

T ©203.45 [

L 39734
b3 /( N

NN
NN

STATE

PROJECT NO.

seggon

S I—,\II%ET

ND

SS-8-018(106)064 60

SPEC CODE BIDITEM

QUANTITY UNIT

714 4099 PIPE CONDUIT 18IN-APPROACH

Sta 5+58

714 4157 PIPE CONDUIT 84IN-APPROACH

Sta 9+14
Sta 9+25
Sta 9+35
Sta 9+46
Sta 9+57

170

110
152
172
172
154
Total= 760

LF

LF
LF
LF
LF
LF
LF

- VPI(6+85.23
- EL | =939.91
- S - SSD =362
77777 ———— N - S - K =35 -
oo ——_Oooesy R L | =126.30
940 T}_OSQMA 940
B - - - - - - - - - /'/\ -
SN DR S
- - - - N - - - - - - - :l‘ "—> - -
I S ¥ -
930 s 0 930
S |VPI9+s1.T
EL - =929.85
K- - =26
L- - 7?87 g
920 m / o 920
1
) } o Plan and Profile
|- Temporary Bypass
ND Hwy 18
910 910 Maple River
S M N~ N~<t o <o ~oy <© ~NOY
o oN N© ~a ele) ™o < oS
o NN ~—— ~O 0o 0 own AN [TelsY
<t << ot o< [selsel [selse] AN N
@D Od (o]} (o]} ()]} o, [e)]e] (2]} [o]e)}
0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 09/25/23
9/21/2023 1:02:40 PM bkappes R:\project\80018064.106\design\Sheets\060PP_001_Bypass.dgn




CURVE
Pl =16+84.00
Delta = 29°25104" (LT)

Da  =07°3g22"
R =750.00
T =196.88
L =/385.08

PT \84—72-26

20+00

o153

STATE PROJECT NO. SEQTION SHEET
ND SS-8-018(106)064 60 2
SPEC CODE BIDITEM QUANTITY UNIT
714 4099 PIPE CONDUIT 18IN-APPROACH
Sta 15+72 128 LF

N T - Q
Y e 5
v 3> oA e &
£ A\ =407 T
950 Z €0 N e = 950
VPI 1240232 - - - -
EL - =94007- - - - o
SSD. =301| - - LA R T A IR
Ko =20 | . b .. +0.9183% —t
L. =8300 . . ° +0.7764% - -’—’—@'
+0.2409% T
940 > = 940
— ___,_,_,__;‘__“,7__ — T T == T - ¥
— /
,395’5‘]° ~ - - /\ . . | -
bel - — S ~
T T
930 / ) 930
920 920
Plan and Profile
Temporary Bypass
ND Hwy 18
910 910 Maple River
~OY N oo O w< 0o <o 0O O oo «©
©o o -~ ow o~ ©0 oN <o o co <
o AN [eel=} [ox]=] 0O ~NO O~ — AN oaaD (s
AN [selse] [selse] o< o< o< o< < oy < s <
o, (o]} (1o} [o)]e)] (1o} (1o} [e]e)} (o) o a» (o))
10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 09/25/23
9/21/2023 1:02:39 PM bkappes R:\project\80018064.106\design\Sheets\060PP_001_Bypass.dgn




S I—’j‘%ET
3

seggon
60

PROJECT NO.

SS-8-018(106)064

ND

STATE

PE 2928

09/25/23

Plan and Profile

Landslide

ND Hwy 18
Maple River
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'A wetland Jurisdictional Determination was issued by the USACE on 7/29/2022; NWO-2018-00418-BIS.

Impact Summary Table

Permanent Impact | Temporary Impacts and
Summary additional information
Wetland
Type Total Acre(s) | WaterType |Total Acre(s)
Natural/JD Temporary
(Filvprain) | 0000 | wetiandyp | 0432
Natural/Non Non-JD
-JD 0.000 Wetland 0.000
(Fill/Drain) Temporary
Artificial/JD
(Fill/Drain) 0.000
Artificial
INon-JD oooo | Permanent | 4090
(Fill/Drain))
Temporary
Total 0.000 ow 0.221
JD Natural Permanent
(Cut) 0.143 ow-d 0.000
JD Artificial Temporary
(Cut) 0.056 OW-d 0.000
Non-JD
Natural (Cut) 0.000
Non-JD
Artificial 0.000
(Cut)
Total 0.199

SECTION SHEET
STATE PROJECT NO. NO. NO
Wetland Impact Table ND SS-8-018(106)064 75 1
Wetland Impact Wetland Mitigation
USFWS Easement
Wetland Impacts Impacts
USACE Acre(s) Acre(s) Mitigation Proposed
Wetland Wetland Wetland Jurisdictional Perm. Perm.
Number Location Type Feature Wetlands' Temp. (Fill/Drain) (Cut) Temp. Perm. EO 11990 | USACE USFWS
1a | psan Roaw| Riverine | Natural Y 0.222 - - - - N N N
1b - 3589,3; Fzézw Riverine Natural Y - - - - - N N N
10| psan Rgaw| Riverine | Natural Y 0.150 - 0.040 - - N N N
1e K 3889'\‘: l%%ZW Riverine Natural Y 0.039 - 0.103 - - N N N
Sec. 22, .
2 T138N. R52W Ditch Created Y - - 0.056 - - N N N
Sec. 22, .
3a T138N. R52W Ditch Created Y - - - - - N N N
Sec. 22, N
3b T138N. R52W Ditch Created Y 0.021 - - - - N N N
Sec. 22, .
4 T138N, R52W Ditch Created Y - - - - - N N N
sa | Sec SN pien Created % - - - - - N N N
Sec.7,T138N, .
5b RE1W Ditch Created Y - - - - - N N N
6a Sec.rzé;l'\}VSSN, Riverine Natural Y - - - - - N N N
6¢ T 385\(‘: :.\,21 w Riverine Natural Y - - - - - N N N
Totals 0.432 0.000 0.199 0 0
Other Waters Impact Table
Impacts to Other Waters Other Water Mitigation
Acres
Mitigation Proposed
USACE Perm. Perm.
Number Location Type Feature Jurisdictional Temp. (Fill/Drain) (Cut) EO 11990 | USACE USFWS
Sec. 22-23, .
OW-1c T138N, R52W River Natural Y 0.221 0.000 0.000 N N N
Sec.7 & 18, .
OW-6b T138N, R51W River Natural Y - - - N N N
Totals 0.221 0.000 0.000

Wetland Impacts

ND Hwy 18
Maple River

09/25/23

9/21/2023

12:58:41 PM  bkappes
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sEggon

S I—,\II%ET

5 Pipes for Temporary Bypass
84IN Diameter, Varying Lengths

Wetland 1d
Temp Impact = 0.150 Acres
Perm Impact (Cut) = 0.040 Acres

Wetland 2

PL puenem

STATE PROJECT NO.

ND SS-8-018(106)064

75

Perm Impact (Cut) = 0.056 Acres

Grading Tie Line
Temporary Bypass

Aetingd
3P
—

ex
RIP

Grading Tie Line
Landslide Repair

R S

qi pueom

o Perm Impact (Cut) = 0.103 Acres
Temp Impact = 0.039 Acres

1§ puepapy

~ “Wefland 3b- -~ ~
Temp Impact = 0.021 Acres
L N

NANNNNNN
NANNNNN N
NANANNANN

Wetland Impact Permanent

Wetland Impact Temporary

Other Water Impacts Temporary

Existing Delineated Wetland

Existing Other Waters

Wetland Impacts

ND Hwy 18
Maple River

09/25/23

T TITINT
ST N
RO N
N s XN
AR AT
RS j%‘\os\\*gq
AN <§‘§§€§§QM&<
. Lo N NN SANAY f<°“4§99wh
Grading Tie Line e \\\\11\\\\ N \a\‘,\:t N\
Temporary Bypass Ry \\\\\\\\Q \
7 O N NN NN
e / NONN NN NN
< NONNNNNANN
Phd -~ NN NN NN NN
- // O NN NN N NN R
' // ONNNY N NN NN ﬁy
e Ao AN N
Py - SRS
Py - o NN
- - / - — _ - -
- - — _ —-
- //‘///’/
R _— -
- /// -
J
Y —
— // 2 Wetland 1a
— - Temp Impact = 0.222 Acres
— - .
A1 a3 —— g 44— \
1 | . |
[ 4\\~~4‘,44,:;:%<:::;:::% ® 3 o]
TN
Other Water 1c
Temp Impact = 0.221 Acres
9/21/2023 12:58:45PM  bkappes R:\project\80018064.106\design\Sheets\075WL_002.dgn




SECTION SHEET
STATE PROJECT NO. NO. NO.
ND SS-8-018(106)064 76 1
Fo————————- Temp Esmt- — —— —— — — —  _ ____aseaataa ,) e e —————— _ ,,BIBrEEIy,pE!,,,,,,,,,,T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 9 <¢‘%
! N Fiber Roll - 12 IN !
I 840 LF I
! I
! I
! - I
} Grading Tie Line }
| R
| Grading Tie Line ’ _ - Temporary Bypass }
I Temporary Bypass _ T |
! — T — T Fiber Roll - 12 IN !
! 7 7N -/ 660 LF |
‘ X P — = [
| Fiber Roll - 12 IN s, v - |
‘ 435 LF ¢ 7z o - |
| T X & —~= |
. _— =
Fiber Roll 4 12IN e (L7 O — ~ 1 .
- A s N ~_ | Fiber Roll - 12IN
Inlet Protection e 0,0, T~ . | Inlet Protection
3-D5LF / ~ PASVAEI O } 3-25LF
— : ~
\ — - ~ |
— - Exst ROW —- L- - - - == < - ha —~~ ] - - —~ - - - — ~ - = - 7\ - Exst ROW- - Fiber Roll - 12 IN
Fiber Roll - 12 IN “ R ~ \ ~J . K‘ 95 LF
560 LF = < 5 > o - - — Exst ROW——
_— — ] - H - Grading Tie Line R S X
— 3 CJL \ -
— y Grading Tie Line 5 2 & Temporz;ry Bypass AN — <
= = Temporary Bypass—~_ = —\_® a 5 = 2 BN 3
_— @ \ -
J _ >
AT <453 — —si R
1 ' \ 1 1 1
[— il e [ - |
| \ /
S ———— %73 ° \\ \ (
Z S\
2
~ C(‘g ' / Fiber Roll - 12 IN T T Xm = =
E g ‘ \ 250 LF -
Flotation Silt Curtain g a LA . e—— — - Exst ROW - i Sl - - - - —

3@35LF

-—Exst ROW - - -

QUANTITY UNIT

SPEC CODE BIDITEM
251 2000 TEMPORARY COVER CROP 2.30 ACRE
253 101 STRAW MULCH 2.30 ACRE
261 112 FIBER ROLLS 12IN 3635 LF
261 113 REMOVE FIBER ROLLS 12IN 3635 LF
262 100 FLOTATION SILT CURTAIN 105 LF
262 101 REMOVE FLOTATION SILT CURTAIN 105 LF

- )
Fiber Roll - 12 IN
USLF\ Y
Fiber Roll - 12 IN! °
205 LF
- /—Exst ROW—— =

|

Fiber Roll - 12 IN
70 LF

Fiber Roll - 12 IN
90 LF

FiberRoll - 12 IN

185 LF

4§ puepapy t

%]

7+ + <+ | Geosynthetic Fabric - Type R1

m Riprap Grade Il
LOQ” )

Temporary Cover Crop and Straw Mulch

Temporary Erosion Control

ND Hwy 18
Maple River

09/25/23

9/21/2023

12:58:47 PM

bkappes
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25LF

STATE PROJECT NO. SECTION SHEET
ND SS-8-018(106)064 77 1
Fiber Roll - 12 IN Fiber Roll - 12 IN
2017 12017 pr—
% “%
Fo————————- TempEsmt-— —— — — — — — e e e e Y A
I I
} Fiber Roll - 12 IN }
} 170LF Grading Tie Line }
| Temporary Bypass |
I ) I
} Grading Tie Line Fiber Roll - 12 IN }
| Temporary Bypass 90 LF |
I I
I I
1 Fiber Roll - 12 IN - |
I 120 LF S I
I S I
I -y I
1 o> 1
| = - ! Fiber Roll - 12IN
| Filb‘lar TDO" - 12IN - = - | Inlet Protection
I nlet Protection ~ N I 25 LF
} S ~_ - }
| |

— - Exst ROW — - - - Exst ROW- -
Fiber Roll - 12 IN .
120 LF Fiber Roll - 12 IN
- Grading Tie Line 95LF — ExstROW——
e § Temporary Bypass B
e : 5
- = — - =3
T S— ®
‘ g /
L/ o _—
i ‘ 41T 442 - 443 A4 TS Tt o446
1 1 1 1 1
~ e » \ (/ Fiber Roll - 12 IN ( T T T T A
= : \ 250 LF -
] S . e—— —+ - Exst ROW - ——— - — 2=~ - - - - -—
=l |
I _ _ - — Exst ROW _ - - - - - - - -— _ 2 Fiber Roll - 12 IN
- 70 LF
Fiber Roll - 12 IN L
345 LF ) + Fiber Roll - 12 IN
90 LF
& Fiber Roll - 12 IN
) ! 185 LF .
Fiber Roll - 12 IN Seeding Class Il and Straw Mulch
205 LF
o0
- ——Exst Row'——%
] Wetland Seed and Straw Mulch
SPEC CODE BIDITEM QUANTITY UNIT
251 200 SEEDING CLASSII 2.50 ACRE
251 1000 WETLAND SEED 0.58 ACRE
253 101 STRAW MULCH 3.08 ACRE )
Permanent Erosion Control
261 112 FIBER ROLLS 12IN 2170 LF
ND Hwy 18
Maple River

09/25/23

9/21/2023 12:58:47 PM  bkappes R:\project\80018064.106\design\Sheets\077PE_001.dgn



SECTION SHEET
STATE PROJECT NO. NO. NO.

PRELIMINARY SURVEY COORDINATE AND CURVE DATA - 8 NORTH OF LEONARD, MAPLE RIVER

ND SS-8-018(103)064 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
ND 18 (Chain: Align1) T-138-N R-52-W PRIMARY CONTROL
Begin 43248505 41233297  2,790,47851 NW Cor Sec 22 7-G 41565224  2,785,075.50 | GPS 2 41060075  2,787,895.45  940.11 N/A N/A Align1 18" #5 Rebar
End 468+88.56 41593300  2,790,320.35 S Qtr Cor Sec 22 8-J 41052177 2,787,921.26 |GPS 1 41720025  2,790,18263  940.74 N/A N/A Align1 18" #5 Rebar
NE Cor Sec 22 9-G 415,933.00  2,790,320.35
NW Cor Sec 26 9-J 41065242  2,790,552.34 | SECONDARY CONTROL
RTK 40001 413,391.88  2,790,41477 94016 443+45 17'Lt Align1 Magnai
RTK 51203 413,834.05 2,790,283.36  932.87  447+93 129' Lt Align1 #5 Rebar
RTK 40002 414,135.55  2,790,381.78  940.71  450+90 17'Lt Align1 Magnail
RTK 40004 421,841.37  2804206.11  926.43 N/A N/A Align1 #5 Rebar
RTK 40003 42180751 2,803,119537  925.92 N/A N/A Align1 #5 Rebar

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

INITIALIZING BENCH MARK NAVD-88 [] ceop12B [ ]
NDGPS Stations (OPUS) D X| GEOID18
wohNoJda
Date Survey [_] Assumed Coordinates LS-10169

Completed 08/24/2022

All coordinates on this sheet are Cass County

] ground coordinates.

NOTES: Sheet 1 of 1 They are derived from the NAD83(2011) reference
frame; North Dakota South Zone Combination
Factor (cf) = 0.9998875

12/13/22

12/13/2022 9:43:03 AM kjjohnson R:\project\80018064.106\survey\Final\081CD_001.dgn




. PointType |  Staton |  Northing |  Easting |

Aligment Name: Align_Landslide
Description:

START 0.000 R1 413887.735 2790285.11
3+56.698 R1 413973.972 2790631.226

u-'.‘.. --..1.!-!-"'# 14_‘*'?*

= i
B i

Landslide Alignment Survey Data

PROFZSSIONAL |
PE 2928
ND Hwy 18
Maple River

9/21/2023 12:58:49 PM  bkappes R:\project\80018064.106\design\Sheets\082SD_001_Landslide.dgn
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e

poocoeeie L
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| PointType | Station | Northing |  Easting |

/AligmentName: ~ [Align_Temp_Bypass

Description:

‘

| PC | 2+67.582]  413014.845  2790448.553

—

6+72. 74 413395. 54 ND Hwy 18

11+04.161 413757.89 i
414142.47 Maple River

414170.44

414345.94

414542.64

414745.59 09/25/23

o [©

14+55.749
14+87.122
16+84.005
18+72.19
20+75.33
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SECTION SHEET
STATE PROJECT NO. Yo. No
ND SS-8-018(106)064 82 3
TempEsmt1002 TempEsmt1004
@ *********************************************************************************** Temp Esmt ——————-———-—————————————————————————————— @
1 1
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| TempEsmt1001 | RW8005
— ® - - - - -——Exst RIW-- - - - - - - - - - - - - ® - - - -
TempEsmt1005
.
. —= 3 \ o——"—" >~ __ Van
a1 a4y — aaz——— mg S s L 448 S 49— 45T 452 453 4455 — 456"
1 1 1 1 1 ! } 1 1 ) ﬁx 1 4 1 ! | 1 1 1 1 1 1 1
Yy ) \ 5 ; n
— e ‘\\m;’/@ﬁw @‘%TLffff\ 77777 I T T T T T T T T T T T T T T T T ¥ \T ***** ﬁj—"@;w\\\,:‘/k‘i” \ /’_7 —
RW8002 —Ef —— — \
0o
—® - S ExstRIW—- - B ) . . . ) 7
— - - - - ~—ExstRIW—~ - - - T RW8001
[
o0
|
&—- ExstRW——-——&
RW8003 RW8004
Point Station Offset Northing Easting Description
TempEsmt1001 441+51.403 124.976 LT 413193.004 2790315.63 Temporary Easement Limits
TempEsmt1002 441+51.404 324.976 LT 413184.226 2790115.822 Temporary Easement Limits Survey Data Points
RW8002 447+23.728 100.023 RT 413774.652 2790515.293 R/W Monument
RW8001 447+23.730 125.025 RT 413775.752 2790540.27 R/W Monument
RW8003 448+08.618 250.025 RT 413866.044 2790661.424 R/W Monument
RW8004 449+73.618 250.025 RT 414030.885 2790654.183 R/W Monument
TempEsmt1005 451461403 | 124.975LT |  414202.031 2790271.303 | Temporary Easement Limits ND Hwy 18
TempEsmt1004 451+61.404 324.975LT 414193.253 2790071.495 Temporary Easement Limits Maple River
RW8005 453+73.619 124.9751LT 414414.042 2790261.989 R/W Monument
09/25/23
9/21/2023 12:58:57 PM  bkappes R:\project\80018064.106\design\Sheets\082SD_003_RoW_Monuments.dgn



PROJECT NO. SECTION SHEET

SS-8-018(106)064

STATE

ND

90 1

o - - I ——
77777777 N \ \ 10' ’*
3 P \
L ' 9 /0 T Z7H42 - W‘/\Jm*/ o Hﬁ77\4467****\T****ﬁ4‘4-7ﬂV\ ****** \ 448 \ 44— 456
1 1 1 1 1 ‘ \ 4 L \ \\ 1 " 1 X ‘ 1
T \ A T
R {FL,,,E\\L,,,,,,,i\L,,,,,,‘,\L,,#,,\\\ \ \
B —~—__ 0 ° ° 3 \ \\ —_—
we — 228 59
e —— 6‘_\D )
zZ
A = —_—
=
T’fxff,,’x—ff"x"*”x’ - T - | N - N - - - ]
Sta 451+66.80
Sta 449+38.21
[
&0
|
Pavement Repair - See Section 30
Paving Layout
Asphalt Overlay - 2 IN
Commercial Grade Hot Mix Asphalt
ND Hwy 18
Guardrail Surfacing - See Section 130 Maple River
09/25/23
9/21/2023 12:58:59 PM  bkappes R:\project\80018064.106\design\Sheets\090PL_001.dgn



STATE PROJECT NO. SECTION SHEET
NO. NO.
ND S$S-8-018(106)064 100 1
AMOUNT TOTAL  UNITS  UNITS AMOUNT TOTAL  UNITS  UNITS
NUSI\IIIGBNER ss';: DESCRIPTION B?EﬁKISFTEEEO AMOUNT  PER suB NUSI\IIIGB":ER Ssﬁ: DESCRIPTION %‘ AMOUNT  PER suB
11273 . REQUIRED AMOUNT TOTAL 12 3 . REQUIRED AMOUNT TOTAL
E5-1-48 48"x48" | EXIT GORE 35 W21-6-48 48"x48" | SURVEY CREW 35
G20-1-60 60"x24" ROAD WORK NEXT __ MILES 1 1 1 28 28 W21-50-48 48"x48" | BRIDGE PAINTING AHEAD or __ FT 35
G20-1b-60 |60"x24" |NO WORK IN PROGRESS (Sign and installation only) 18 W21-51-48  48"x48"  MATERIAL ON ROADWAY 35
G20-2-48 48"x24" [END ROAD WORK 2 2|2 2 26 52 W21-52-48 48"x48" |PAVEMENT BREAKS 35
G20-4-36 36"x18" | PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 W21-53-48 48"x48" |[RUMBLE STRIPS AHEAD 2 2 2 35 70
G20-4b-36  |36"x30" |WAIT FOR PILOT CAR 18 W22-8-48 48"x48" | FRESH OIL LOOSE ROCK 35
G20-50a-72 |72"x36" |ROAD WORK NEXT __ MILES RT & LT ARROWS 43 W24-1-48 48"x48" DOUBLE REVERSE CURVE 35
G20-52a-72 |72"x24" |ROAD WORK NEXT __ MILES RT or LT ARROW 36
G20-55-96 | 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 2 2 59 118
M1-1-36 36"x36" | INTERSTATE ROUTE MARKER (Post and installation only) 11
M1-4-24 24"x24" U.S. ROUTE MARKER (Post and installation only) 10
M1-5-24 24"x24" | STATE ROUTE MARKER (Post and installation only) 10
M3-1-24 24"x12" |NORTH (Mounted on route marker post) 7
M3-2-24 24"x12" |EAST (Mounted on route marker post) 7
M3-3-24 24"x12" | SOUTH (Mounted on route marker post) 7
M3-4-24 24"x12" |WEST (Mounted on route marker post) 7
M4-8-24 24"x12" | DETOUR (Mounted on route marker post) 7
M4-9-30 30"x24" 'DETOUR ARROW RIGHT or LEFT/AHD AND RT or LT 15
M4-10-48 48"x18" |DETOUR (INSIDE ARROW) RIGHT or LEFT (Mounted on barricade) 7
M5-1-21 21"x15" |/ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 7
M5-1-30 30"x21" |ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 9
M6-1-21 21"x15" | DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 7
M6-1-30 30"x21" | DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 9
M6-3-21 21"x15" | DIRECTIONAL ARROW UP (Mounted on route marker post) 7
R1-1-48 48"x48" |STOP 2 2 2 32 64
R1-2-60 60"x60" |YIELD 29
R2-1-36 36"x48" SPEED LIMIT __ (Portable only) 2 2 2 30 60
R2-1-48 48"x60" |SPEED LIMIT __ 4 4 39 156
R2-1aP-24 24"x18" MINIMUM FEE $80 (Mounted on Speed Limit post) 1.2 1 2 10 20 SPECIAL SIGNS
R3-2-48 48"x48" |NO LEFT TURN 35
R4-1-48 48"x60" |DO NOT PASS 39
R4-7-48 48"x60" | KEEP RIGHT 39
R5-1-48 48"x48" |DO NOT ENTER 35
R6-1-54 54"x18" |ONE WAY RIGHT or LEFT (Mounted on STOP or DO NOT ENTER post) 14
R7-1-12 12"x18" |NO PARKING ANY TIME 11
R10-6-24 24"x36" |STOP HERE ON RED 16
R11-2-48 48"x30" |ROAD CLOSED (Mounted on barricade) 2 2 12 24
R11-2a-48 | 48"x30" |STREET CLOSED (Mounted on barricade) 12
R11-3a-60 | 60"x30" 'ROAD CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15
R11-3¢c-60 60"x30" |STREET CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15
R11-4a-60 | 60"x30" |STREET CLOSED TO THRU TRAFFIC (Mounted on barricade) 15
W1-3-48 48"x48" 'REVERSE TURN RIGHT or LEFT 35 NOTE:
W1-4-48  48"x48" REVERSE CURVE RIGHT or LEFT 4 4 35 140 If additional signs are
W1-4b-48 48"x48" | TWO LANE REVERSE CURVE RIGHT or LEFT 35 : . .
W1-6-48 48"x24" |ONE DIRECTION LARGE ARROW 2 2 26 52 required, un|t§ will be
W3-1-48 48"x48" | STOP AHEAD 35 SPEC & CODE calculated using the formula
W3-3-48 48"x48" |SIGNAL AHEAD 35 [704-1000 [TRAFFIC CONTROL SIGNS TOTAL UNITS 1179] from Section 111-18.06 of the
W3-4-48 48"x48" |BE PREPARED TO STOP 2 2 2 35 70 Design Manual.
W3-5-48 48"x48" |SPEED REDUCTION AHEAD 1021 2 35 70 http://www.dot.nd.gov/
W4-2-48 48"x48" | LANE ENDS RIGHT or LEFT 35 SPEC & QUANTITY TOTAL
W5-1-48 48"x48" |ROAD NARROWS 35 CODE DESCRIPTION UNIT BY PHASE NO. QUANTITY
W5-8-48 48"x48" | THRU TRAFFIC RIGHT LANE 35 1 2 3
W5-9-48 48"x48" |ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35 704-0100 FLAGGING MHR 100 100 200
W6-3-48 48"x48" | TWO WAY TRAFFIC 35 704-1048 |PORTABLE RUMBLE STRIPS EACH 2 2 2
W8-1-48 48"x48" | BUMP 35 704-1050 |TYPE | BARRICADES EACH
W8-3-48 48"x48" PAVEMENT ENDS 35 704-1052 |TYPE Il BARRICADES EACH 7 7
W8-7-48 48"x48" |LOOSE GRAVEL 35 704-1060 DELINEATOR DRUMS EACH 12 18 12 18
W8-11-48 48"x48" UNEVEN LANES 35 704-1065 |TRAFFIC CONES EACH
W8-12-48 48"x48" |NO CENTER LINE 35 704-1067 | TUBULAR MARKERS EACH 27 27 27
W8-17-48 48"x48" | SHOULDER DROP-OFF SYMBOL 35 704-1070 |DELINEATOR EACH
W8-53-48 48"x48" | TRUCKS ENTERING HIGHWAY 35 704-1072 |FLEXIBLE DELINEATORS EACH
W8-54-48 48"x48" TRUCKS ENTERING AHEAD or __ FT or _ MILE 2 2 2 35 70 704-1080 |STACKABLE VERTICAL PANELS EACH 57 57
W8-55-48 48"x48" | TRUCKS CROSSING AHEAD or __ FT or _ MILE 35 704-1081 |VERTICAL PANELS - BACK TO BACK EACH
W8-56-48 48"x48" | TRUCKS EXITING HIGHWAY 35 704-1085 |SEQUENCING ARROW PANEL - TYPE A EACH
W9-3a-48 48"x48" |CENTER LANE CLOSED SYMBOL 35 704-1086 |SEQUENCING ARROW PANEL - TYPE B EACH
W13-1P-30 30"x30" |__ MPH ADVISORY SPEED PLAQUE (Mounted on warning sign post) 14 704-1087 | SEQUENCING ARROW PANEL - TYPE C EACH
W14-3-64  |64"x48" |NO PASSING ZONE 28 704-1500 |OBLITERATION OF PVMT MK SF 175 175
W16-2P-30 |30"x24" | FEET PLAQUE (Mounted on warning sign post) 10 704-3501 |PORTABLE PRECAST CONCRETE MED BARRIER LF
W20-1-48 48"x48" |[ROAD WORK AHEAD or _FT or _ MILE 1.2 1 2 35 70 704-3510 |PRECAST CONCRETE MED BARRIER - STATE FURNISHED EACH
W20-2-48 48"x48" | DETOUR AHEAD or __ FT or _ MILE 35 762-0200 |RAISED PAVEMENT MARKERS EACH
W20-3-48 48"x48" |ROAD or STREET CLOSED AHEAD or __ FT or _ MILE 35 762-0420 |SHORT TERM 4IN LINE - TYPE R LF 3609 3609
W20-4-48  |48"x48" | ONE LANE ROAD AHEAD or __ FT or _ MILE 35 762-0430 |SHORT TERM 4IN LINE - TYPE NR LF 09/26/23
W20-5-48 48"x48" |RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 35
W20-7-48  |48"x48" |[FLAGGER 2 2 2 35 70 3 . f
W20-8-18 18"x18" |STOP - SLOW PADDLE Back to Back 2 2 2 5 10 Traffic Control Devices List
W20-52P-54 |54"x12" |NEXT __ MILES (Mounted on warning sign post) 12
W21-1-48 48"x48" |WORKERS 35
W21-2-48 48"x48" | FRESH OIL 35
W21-3-48 48"x48" |ROAD MACHINERY AHEAD or __ FT or _ MILE 35 ND HWy 18
W21-5-48  |48"x48" |SHOULDER WORK 1 1 1 35 35 f
W21-52-48 |48"x48" |RIGHT or LEFT SHOULDER CLOSED 35 Maple River
W21-5b-48 |48"x48" |RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE 35

9/26/2023 10:53 AM R:\project\80018064.106\design\Sheets\100WZ_001_TCDL (1).xlsm VERSION: 11.21.2022




STATE PROJECT NO. SEQTION SHEET
ND SS-8-018(106)064 100 2
2
X
jte)
Stackable Vertical Panels
Spaced @ 50' Centers
S e
SPEED
LIMIT Obliterate Pavement Markings
END 6 5
ROAD WORK
G20-2-48 R2-1-48
\ 1/2A = 360'% 1/2A = 360'
e AR
I E F E -
L 1/2C = 360" 1/2C = 360’ 1/2 B = 360" 1/2 B = 360 \! A=720' i T
Delineator Drums I
Spaced @ 25' Centers
A R2.1.48 . CLOSED
SPEED LIMIT ENFORCED
e Ve SPEED 5 'W1d —6%/—|48 R11-2-48
arricade Mounted i
G20-55-96 IZI‘M% unted Barricade Mounted
W20-1-48 W3-5-48 VNI VMOM W1-4L-48
FEE
$80
R2-1aP-24
o
=)
+
=1
P
W1-4R-48 W1-4L-48
S
a 2] X
. b i y )
W Iy
4
= W B H B
L) E E H 4
B 2}
) ® > 4
) ® 7 &
s 4 4
&
% h &
< g 4
5 7 g
I
7‘_/x4;r§@b§_‘\§ ,,,,,,,, P N \\ - S s S e Work Zone Traffic Control
\ ) \ \ \ L “/ 7 ® Phase 2 [ g
W v N \\ \ : L\ ﬂ\m PROFESSIONAL 1§
s e L e o v T % T e——a—— PE 2928
W ND Hwy 18
g Maple River
%2 —
=
W1-6R-48
Barricade Mounted
09/26/23
9/25/2023 2:14:44 PM bkappes R:\project\80018064.106\design\Sheets\100WZ_001_ConSign.dgn



STATE PROJECT NO. SEQTION SHEET

ND SS-8-018(106)064 100 3

Barricade Mounted

R2-1-48
SPEED
45
S e
. . MINIMUM
} Obliterate Pavement Markings FEE
$80 .
W1-4R-48 R2-1sP-24 G20-55-96 W20 148
i f= A=720' W 1/2B = 360" 1/2B = 360’ 1/2C = 360" 1/2C = 360'4—‘ /
f " u ”
5 = i 4 ] ] ]
h\\\"\ \ L
I . v e =
/f Lﬁ 1/2A = 360" —l— 12A= 360'——]
1
SPEED END
L LIMIT B ROAD WORK
Inted \ 6 5 G20-2-48
ROAD
R2-1-48
CLOSED
R11-2-48

Work Zone Traffic Control
Phase 2

ND Hwy 18
Maple River

09/26/23

9/25/2023 2:14:45 PM bkappes

R:\project\80018064.106\design\Sheets\100WZ_001_ConSign.dgn




DocuSign Envelope ID: 45807445-AC04-4062-8856-40957D5B3D87

SECTION | SHEET
STATE PROJECT NO. O, NG
N.D. SS-8-018(106)064 110 1
Flat Sheet Vert Max Reset Reset
For Signs Sign Support Length Clear- Post Sleeve Length Sign Sign
Sign Assembly \% Xl 1st 2nd 3rd 4th ance Support Len 1st 2nd 3rd 4th Sleeve Anchor Anchor Anchor Panel Support Break-Away
Station / RP No. No. SF SF LF LF LF LF FT Size LF LF LF LF LF Size EA LF Size EA EA EA Comments
ND Hwy 18

449+42 Lt 10.9 5.0 25x2512ga 12.3 1 4 3x37ga 1

Sub Total 0.0 0.0 Total 109 Total 4.0 1 0 0

Grand Total 0.0 0.0 Total  10.9 Total 4 0 1 0 0

Sign Summary
Perforated Tube

8 North of Leonard
Maple River

ND Hwy 18

8/31/23 3:20:43PM
Page 1 of 1




DocuSign Envelope ID: 45807445-AC04-4062-8856-40957D5B3D87

8/31/2023

3:28:58 PM jallery R:\project\80018064.106\traffic\110SN_002_LSign.dgn

8 North of Leonard
Maple River

ND Hwy 18

STATE PROJECT NO. SECTION SHEET
ND SS-8-018(106)064 110 2
S
Sta 449+42 Lt
Reset sign on
new support
Maple
River
435 436 437 438 439 440 46 449 450 451 4 454 455 456 457 459 461 462 464 465
I I ! ! ! 1 NN N[ ! ] | I 1 I I I I I I
- N Y[ J (, _
NILEJNILE]
Sta 449+66 Rt
Reset mile post
back-to-back
SPEC CODE BIDITEM QTY UNIT
754 0596 RESET MILE POST Sign Layout
Sta 449+66 Rt 1 EA




STATE PROJECT NO. SECTION SHEET
ND SS-8-018(106)064 120 1
}> SPEC CODE BIDITEM QUANTITY  UNIT
M<‘ % 762 1104 PVMT MK PAINTED 4IN LINE
Centerline (10' line, 30 skips) - Yellow 385 LF
White Edge Line - East Side 1537 LF
White Edge Line - West Side 1537 LF
Total= 3459 LF
Sta 455+00
Sta 439+62 -
— 3 x ——v—— T~ —
: —— T B 442 443~ T i« —— T S Rttt . 7 A ittt 448 =N M49—p———=—T4B0 451 452 1o s 1Y S — 15¢
R - 1 - R - 1 - o . 1 e W IR T [ o - - T . I . T .
J ) ) \ L
— p— e B —— | —— e — —
\\‘;’/@’{/_’e’;@ ° :\ ‘\\ ° —_——— \ /
w o
——————————— 2w \
,,,,,,,,,,, 5
A a Y oy - ——
z ( \ T
- B s e
Y= = = = X X

[

Pavement Marking

ND Highway 18
Maple River

09/25/23

9/21/2023 12:59:00 PM  bkappes R:\project\80018064.106\design\Sheets\120MK_001.dgn



DocuSign Envelope ID: 50052C29-AEEF-40C1-8202-8909B77E4C88

STATE PROJECT NO. SECTION SHEET
23 USC § 407 Documents ND SS-8-018(106)064 130 | 1
_ NDDOT Reserves All Objections
M@%
15 (E)
1 MGS W-beam guardrail end terminal
el " Guardrail embankment. Surface
39-4% o 126" th?s areaI with 6" salvaged Ease
1-10%" ‘ szsgof“ course Cl 5 and 2" HMA.
1-6%" R =187.78'
g, 9-1-6% Al 8 . .
1 . \ { 8 g 1
- 150" (D) B
See Standards D-764-60 2'-6" — q 8 A g
& D-764-62
; B D\m B DB\D B8N\ AN\ N\ \ \H g 8
‘ [ e 63" | 63" | Finished Shoulder
T @& e © 2306 27.08
18.55' 18.55' 18.97' 18.34'
27' Approach Slab
39.4' 12.49' 74.84' 46.76' 57.6'
¢ ND 18
End Bridge / 39.4' 12.49' 12.48' 46.76' 40.97"
Sta 449+11.84
18.55' 18.55' 18.97" 19.8 18.34'
22,92
L 126 e 63
\ w T e lol Finished Shoulder
/H VH g }/ / /ﬂ B H
See Standards D-764-60 g v

& D-764-62

150" (D)

9-1-6%"

1-6%"
1-10%"

4-3-17%"

39-4%"

12'-6"
curved rail
section
R =187.78'

63" post spacing

126"

MGS W-beam guardrail end termina)

(E)

A

Guardrail embankment. Surface
this area with 6" salvaged base
course Cl 5 and 2" HMA.

Thrie/MGS W-Beam Guardrail Layout
At End of Bridge

Thrie beam rail section (double thickness)
Thrie beam rail section

Asymmetrical W-Thrie beam transition
section

Maple River Bridge
Curb & gutter - type 1 special. Install in RP 64.955
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 ND 18
location. See Standard D-764-38.

10/2/2023

4:12:25 PM

kaltepeter

R:\project\80018064.106\traffic\130GR_001_LGdrl_018_064.955B.dgn




DocuSign Envelope ID: 50052C29-AEEF-40C1-8202-8909B77E4C88

23 USC § 407 Documents
NDDOT Reserves All Objections

STATE PROJECT NO. SECTION| SHEET
NO. | NO.
ND S$S-8-018(106)064 130 | 2

MGS W-BEAM GUARDRAIL SUMMARY OF QUANTITIES
THRIE/MGS W-BEAM GUARDRAIL AT BRIDGE ENDS
(A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (B)
5/8"@ | 6"x8" | 6"x8" | 5/8"Q 12'-6" 12'-6" REFL- | 6"x8" | 6"x8" 6'-3" 6'-3" 12'-6" 2'-6" 7/8"@ | JERSEY |EMBANK-
x x 6'-0" x 14" | x11/4" |STRAIGHT| CURVED [ECTOR-| x7' | x19" | W-THRIE| THRIE | DOUBLE | THRIE x 15" |BARRIER| MENT
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 cY
Sta 449+36.34 to 450+00.71 Rt 30 13 7 68 2 1 6 6 12 1 1 1 1 5 1 10
Sta 449+36.34 to 450+63.10 Lt 40 23 17 108 7 1 9 6 12 1 1 1 1 5 1 10
TOTAL 70 36 24 176 9 2 15 12 24 2 2 2 2 10 2 20
SPEC CODE BID ITEM QTY UNIT SPEC CODE BIDITEM QTY UNIT
203 0218 GUARDRAIL EMBANKMENT 764 0145 W-BEAM GUARDRAIL END TERMINAL
Sta 449+38.84 to 450+88.44 Rt 1 Ea Sta 450+00.71 to 450+47.47 Rt 1 Ea
Sta 449+38.84 to 451+67.46 Lt 1 Ea Sta 450+63.10 to 451+09.86 Lt 1 Ea
Total 2 Ea Total 2 Ea
748 0141 CURB & GUTTER - TYPE 1 SPECIAL 764 0151  REMOVE W-BEAM GUARDRAIL & POSTS
Sta 449+38.84 to 449+53.84 Rt 15 LF Sta 449+14.49 to 449+66.39 Rt 51.9 LF
Sta 449+38.84 to 449+53.84 Lt 15 LF Sta 449+10.97 to 450+50.17 Lt 1394 LF
Total 30 LF Total 191.3 LF
764 0131 W-BEAM GUARDRAIL 764 2081 REMOVE END TREATMENT & TRANSITION
Sta 449+36.34 to 450+00.71 Rt 64.4 LF Sta 449+66.39 to 450+16.38 Rt 1 Ea
Sta 449+36.34 to 450+63.10 Lt 126.9 LF Sta 450+50.17 to 451+00.04 Lt 1 Ea
Total 191.3 LF Total 2 Ea

(A)

(B)

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

The volume of embankment
(cubic yards) is for
informational purposes only.

Thrie/MGS W-Beam Guardrail Quantities

Maple River Bridge
RP 64.955

ND 18




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

11/3/2023 10:11:13 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_001_BRLO.dgn

23 U.S.C. § 407 Documents STATE PROJECT NO. A
M’% (e NDDOT Reserves All Objections ND $5-8-018(106)064 170 1
323'-0" Overall Bridge Length
P 68-1%" ‘ 66'-10%%" ‘ 66'-107%" ‘ 66'-10%" ‘ 54'-3" 270"
- \
Aoproach Siab) h93-10%" ~ Existing Bridge Deck ‘ 129'-1%" ~ New Bridge Deck Approach Slab
I | | |
Deck Drain  12'-6" 5 Sp @ 35'-0" ~ (Existing Deck Drains) ‘ ‘ 35'-0 2 Sp @ 35'-0" ~ (New Deck Drains) 27'-11
Spacing 20°
\ : \
% &  (yP)
N \ - \ b \
‘,7,:ﬁi\%,::::::::::::::::i\\% L. — - —T”7 j,::::i:iii\t\i:::;:::::i::: /'\\\\ K }
- [
\ ; : . o2 \ Sta 447+82.72 \
N Begin Bridge N Q3 \ - ¢ Roadway \ ‘
Ay W\ ol W\ Existing/New Deck . W
\ f Sta 445+88.84 N 5 N Construction Joint ¢ Bridge \ }
I i 0 I U G I Nl
\ N R js\\ \ ﬁ . Approch Slab
K\ ¢ Pier 2 :\K 52 ¢Pier3 —\ ¢ Pier 4 b ¢ Pier 5 W\ End Bridge | Agyibeg
N Sta 446+56.97  \\ o|o| Stad47+2384 W\ g Sta 447+90.72 " Sta 448+57.59 W Sta 449+11.84 | E1939.0
\: \ e o= EI 939.0 A\ El 939.0 W E1939.0 | '
:::Z:::%ﬁ::i::::::::i:::ii\gii::" il ———— i i —— aw > ha = ha ‘
V) \ - \ \5% \ '..
Approach Slab\\ @ ~—— Seepage Trench
Sta 445+62.51 = fy  See Details
DWG 18-064.955-8
PLAN
DESIGN STRENGTHS:
f'c = 3,000 psi ~ Class AE-3 Concrete
f'c = 4,000 psi ~ Class AAE-3 Concrete
f'c = 5,500 psi ~ Prestressed Beam Concrete
fy = 60,000 psi ~ Reinforcing Steel
-z
- —;}’// - Load & Resistance Factor Design
=
=
=
et SPECIAL PROVISIONS
/}/// SSP 2 MIGRATORY BIRD TREATY ACT
=T _—
’,/’////,// N _-/"/_-
/’??,/ //_AX——/ STANDARD DRAWINGS
- - gi - K D-622-1, D-714-18,D-900-1
e @
="
® F.W.S. 15 PSF
HL-93 DESIGN LOADING
MAPLE RIVER
38'-6" 38-6"
36'-0" Clear Roadway 36'-0" Clear Roadway
1-3" 18'-0" 18'-0" 1-3" 1-3" 18'-0" 18'-0" 1-3"
- ] ¢ Road i ¢ BRIDGE LAYOUT
) oadway = —— { Roadway
'\i_ﬂ_ '{ & Bridge ® ¢ Bridge
— 1 *TIT S ND DEPARTMENT OF TRANSPORTATION
BRIDGE DIVISION
@ ® @ @ ® @ C]M Thorenson, Jason R.
36" 4SP @ 7-10%" 136" 36" 4SP @ 7-10%" 136" Q"M’V 11/06/23
a 33" x 36" Prestressed Box Beam 33" x 36" Prestressed Box Beam
EXISTING TYPICAL SECTION NEW TYPICAL SECTION o 18-064.955-1
ATC KFE
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100

100

202

210

602

602

602

NOTES

SCOPE OF WORK: This project consists of lengthening the existing bridge by removing
a portion of the existing bridge deck, pier 4 and north abutment 5. A new span will be
added to the north end using prestressed concrete spread box beams. A new pier 4,
pier 5, and abutment 6 will be constructed. The overall bridge length will be lengthened
from 270'-0" to 323’-0". Temporarily support the existing superstructure during pier
replacement. The existing bridge has a clear roadway width of 36'-0" and has five 33 x
36 prestressed concrete spread box beams. The entire 80 feet of north pile supported
approach slab will be removed and replaced and an additional pile supported approach
slab will be constructed at the north end of the bridge.

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

REMOVAL OF STRUCTURE: Remove designated portions of the structure in a manner
that prevents damage to the remaining structure. Remove a portion of the existing
bridge deck, pier 4 and abutment 5 as seen on Section 170 Sheet 5. Remove the
existing 80'-0" approach slab on the north end of the bridge. Remove piling to 1 foot
below final grade. Include the substructure, superstructure, and approach slab concrete
removal in the lump sum bid item, “Removal of Structure.”

EXCAVATION: Include the excavation costs at the abutment and approach slab footing,
as shown in the “Detail at Abutment”, and the excavation costs at the pier 5 in the lump
sum bid item, “Class 1 Excavation.” Include the excavation costs at pier 4 in the lump
sum bid item, “Class 2 Excavation.”

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

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

BRIDGE DECK AND APPROACH SLAB CRACK SEALING: The entire deck will be
crack sealed. The cost to crack seal the new deck will be included in the Class AAE-3
Concrete. The existing deck and barrier will be paid separately with the bid item “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. Repair all cracks designated by the Engineer at this time.

Perform a visual inspection of the bridge deck surface and mark all visible cracks
appearing on the top surface 0.007" or greater in width at its widest segment or as
directed by the Engineer.

Immediately before applying the sealer, clean the cracks by removing all dust and debris
with compressed air. Seal the cracks with a two-part epoxy in accordance with the
manufacturer’'s recommendations. Chase crack with the sealant application to limits of
crack, including those portions that are narrower than 0.007" wide. The epoxy sealer

602

604

612

616

622

SECTION | SHEET
23 U.S.C. 407 STATE PROJECT NO. NO. NO.

NDDOT Reserves All Objections ND S-8-018(106)064 170 2

may be Paulco TE-2501 (Viking Paints, Inc.), Dural 50 LM (Euclid Chemical Co.), TK-
9000 or TK-2110 (TK Products), or an approved equal. Include all work and materials
associated with the deck and approach slab crack sealing in the price bid for the Class
AAE-3 Concrete and Approach Slab bid items.

SURFACE FINISH “D”: Apply Surface Finish “D” to the inside and top surfaces of the
bridge barrier. Match the surface finish and color to the existing bridge barrier.

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

REBAR COUPLERS: Use approved mechanical connectors for the couplers capable of
developing 125% of the reinforcing steel specified yield strength. Include the cost of
furnishing and placing rebar couplers in the price bid for Grade 60 reinforcing steel.

STRUCTURAL STEEL: Approximately 850.6 Ibs of structural steel has been estimated
for the ice noses. Include all costs to provide and install the ice noses in the price bid for
“Structural Steel.” Shop drawings for ice nose structural steel are not required.

PILING: Perform landslide repair grading as shown in SEC 60 Sheet 3 prior to driving
substructure piling. Drive approach slabs piling with a diesel hammer with with an
operational hammer energy and ram weight (minimum of 3,000 pounds) of at least
45,000 foot-pound-tons computed by the formula:

W(E-12,936) + 0.704E

Drive pier piling with a diesel hammer with an operational hammer energy and ram
weight (minimum of 8,000 pounds) of at least 92,000 foot-pound-tons computed by the
formula:

W(E—44,352) + 0.675E

Drive abutment pile with a diesel hammer with an operational hammer energy and ram
weight (minimum of 6,700 pounds) of at least 80,000 foot-pound-tons computed by the
formula:

W(E-22,176) + 0.545E

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

Run the hammers at an energy that produces a penetration at
bearing between 2 inch and 3 inches in the last 10 blows.

Stop pile driving operations if bearing is not yet obtained at a
depth approximately 10 feet beyond the estimated depth. Wait
24 hours to allow pile setup to occur. After 24 hours warm the

11/6/2023 12:59:50 PM R:\project\80018064.106\bridge\dgn\18-064.955\170BR_002_NOTES.docm
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hammer with a minimum of 20 blows by striking the ground or timber mats. .

900 ELEVATION CHECK POINTS: Prior to removal of the existing concrete, the District will
record the elevations of the existing elevation check points at all substructures. Place six
new carriage bolts on the top of the barrier at the piers and abutment to serve as
elevation check points. Include the cost for this item in the unit price bid for “Class AAE-
3 Concrete.”

930 SHORING: Support of the superstructure temporarily during pier construction is the
responsibility of the Contractor. Use piling as part of the temporary support. The exact
size, number and location of these piling will be dependent on the Contractor’s shoring
design. Submit plans stamped by a PE registered in ND for the shoring to the Engineer
for review two weeks before removing Pier 4. Support the superstructure at a point no
further than 3'-0" from the front face of the pier. The unfactored deadload reaction per
beam at the pier is approximately 27 tons. No live loads will be allowed on the bridge
while temporary shoring is provided.

Leave the temporary supports in place until the concrete in the pier has reached 70% of
its design strength.

Include all costs for furnishing and driving the HP10 x 42 Pile used for the shoring in the
bid item “Steel Piling HP 10 x 42”. Payment will be made for a maximum of 4 driven pile.
Remove the shoring piling to one foot below final ground surface. Include all labor,
equipment and material required for temporary support of the superstructure except the
HP10 x 42 piling in the bid item “Shoring.”

11/6/2023 12:59:50 PM R:\project\80018064.106\bridge\dgn\18-064.955\170BR_002_NOTES.docm 18-064.955-3
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E |8/8|z/g83|g 3388 /8|83 58g alss58|8
(9‘800mmmoioicioioioioimcioimmcicioioioimmmoi
D DD DD DD DD DD DD DD DD DD OO DN D
[a1] O OO OO OO OO OO OO OO0 OO O
g 3835833533333 3 88333 ID
G’gvooeoodoo'oo'ododododoo'oo'ododcdoo’oo’co’odododoo’cdcoed
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[ — |~ —
10 Eq Sp =66.17" 10 Eq Sp = 52.33'
1-0" L 110" N N 110"
¢ Pier4 —— |=— End of Beam End of Beam —=| |=— End of Beam End of Beam —=| |=— End Bridge
Pier 4 Pier 5 Pier 5 Abut 6
Beam 1 is west beam.
SCREED ELEVATION
NOTE:
BRIDGE BID ITEMS After deck and endwall concrete removal and prior to
abutment removal, record the top of existing concrete
SPEC ~ CODE  ITEMDESCRIPTION UNIT QUANTITY beam elevations at ¢ Bearing. Submit the top of
beam elevations to the Bridge Division for review to
3(1)(2) 8;88 gfgﬂsosvfléx%';iLi}JgJURE t ggm 1 see if any adjustments need to be made to the bridge
210 0111 CLASS 2 EXCAVATION L SUM 1 profile and/or bearing seat elevations. Allow the
Bridge Divisi f iew.
210 0201  FOUNDATION PREPARATION EA 1 ridge Division 3 days for review
602 0130 CLASS AAE-3 CONCRETE cY 165.9
602 1130 CLASS AE-3 CONCRETE CcY 126.5
602 1134 PILE SUPPORTED APPROACH SLAB SY 115.5
602 1250 PENETRATING WATER REPELLENT TREATMENT SY 1,508
602 1260 BRIDGE DECK CRACK SEALING LF 298
612 0115 REINFORCING STEEL-GRADE 60 LBS 11,767 MAPLE RIVER
612 0116 REINFORCING STEEL-GRADE 60-EPOXY COATED LBS 34,676
616 0360 STRUCTURAL STEEL LBS 850.6
622 0020 STEEL PILING HP 10 X 42 LF 480
622 0040 STEEL PILING HP 12 X 53 LF 325
622 0060  STEEL PILING HP 14 X 73 LF 660 SCREED ELEVATIONS, BID ITEMS &
930 8230  SHORING EA 1 QUANTITIES
930 9537 ABUTMENT UNDERDRAIN SYSTEM EA 1
BRRaNe 18-064.955-4
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68'-1%" ~ Span 1

-

23 U.S.C. § 407 Documents STATE PROJECT NO. T
M% g NDDOT Reserves All Objections ND $S-8-018(106)064 170 5
270'-0" Overall Existing Bridge Length
68'-1%" ~ Span 1 ‘ 66'-10%" ~ Span 2 ‘ 66'-10%" ~ Span 3 68-1%" ~ Span 4
193'-10%" ~ Existing Deck 8'-0" 68'-1%"
27'-0" To remain in place. 20° \ Existing Span 4 Removal 20'-0" 20'-0" 20'-0" 20'-0"
o) Existing Appr Slab | Appr Slab | Appr Slab | Appr Slab
- \(yp Span 3 Remove | Remove | Remove | Remove
® . Removal
S U N M W )
Y Y T N O \ ) ) j
. . . ol 2 W\ Sta 447+82.72
Begin Bridge W QN5 \
W\ w|@| €Roadway — \ Deck Removal
Sta 445+88.84 \ 15 ¢ Bridge 1 \ Limits |
’’’’’’’’’ ;"7ﬁ’7’f’8’7’gf I (O Yoy
A h Slab Pier 2 W =1 Pier 3 I\ Remove Pier 4
Sfapﬁ%isz; Sta 446+56.97 \\\\\\ © § Sta 447+23.84 \~\\\\ Sta 447+90.72 ‘
71:::1:1:::111:::% —— ,i:i:::::fﬁ:i’,@* LT L —— L. —--—=-= X
v s Ay Remove Abut 5
® Existing End Bridge
- Sta 448+58.84
EXISTING BRIDGE PLAN
323'-0" Overall Bridge Length
66'-10%" ~ Span 2 66'-10%" ~ Span 3 66'-10%" ~ Span 4 L 54'-3" ~ Span 5 27'-0"

-1

\ \
193'-10%" ~ Existing Bridge Deck ~ To remain in place.

T
129'-1%" ~ New Bridge Deck

Pile Supported
Approach Slab

11/3/2023 10:11:18 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_005_REMOVAL1.dgn

20° (New)
- (typ)
\ - \ \
,:i:::::i:i:::i:iy\\z L — - —_7 j,i::;::::]\\%::::;::::::::: ﬁ\\\\
\
P ) ol 2 A\ Sta 447+82.72 A\
Begin Bridge b Qs \ . : € Roadway "\
Sta 445+88 84 \\\\ ® ?:‘3 \\\\ Deck Construction Joint € Bridge —L \\\\\
— e - e —— = D — - — - —t =k — - 9
\ 10 ff\\ W\ A h Slab
Approach Slab ﬁ ¢ Pier 2 jt S5 & Pier3 —\ & New Pier 4 W\ € New Pier 5 N\ '\é?]"(‘,’ Qﬁg;g St 449+38 84
! ta 446+56.97 N | - ta 447+23.84 N ta 447+90.72 ta 448+57.5 N
Sta 445+62.51 ! Sta 446+56.9 \\\\ © © Sta 3.8 \\\\ Sta 90 \\\{\ Sta 448 9 \\\\ Sta 249411 84
i ———— 7i:i:i:i:::iii:::¥::::" e —————— .
S \ ¥
\\ @
NEW BRIDGE PLAN Hatched area indicates
I concrete bridge deck,
m substructures &
approach slabs to be
removed.
MAPLE RIVER
EXISTING BRIDGE REMOVAL &
NEW BRIDGE LAYOUT
PR ae 18-064.955-5
ATC KFE
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323'-0" Overall Bridge Length

193'-0" ~ Ext Bridge Deck

129'-1%" ~ New Bridge

Saw Cut

¢ Roadway
¢ Bridge

50" |
2-0" LG Piera

T ke
‘ﬂ“EZUVD&Th \\‘ (Existing)

|

Saw Cut —

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND SS-8-018(106)064 170 6
[~— Saw Cut =— ¢ Pier 4
Full Depth i
A [ £
Ve 17
A W
Existing Reinforcing > \
To remain in place. /
%/
o/
- — - — AT - — - — — ‘ Z
Span 3 beams to
remain in place. o
€ Shoring Piling % 3-0
|
|
\
J
I
i
\
| 1
\ Remove existing pile 1'-0"
! - below final grougnd surface
) /
/ /
A-A
f Hatched area indicates
m concrete to be removed.
MAPLE RIVER
REMOVAL DETAILS
VS 18-064.955-6
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23 U.S.C. § 407 Documents STATE PROJECT NO. T
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323'-0" Overall Bridge Length NOTE:
66'-10%%" ~ Span 4 54'-3" ~ Span 5 27'-0"
) Approach Slab For double acting or single acting diesel hammers,
¢ Pier4 ¢ Pier5 End Bridge calculate the bearing resistance of piles by the following
Sta 447+90.72 Sta 448+57.59 Sta 449+11.84 formula:
Existing 1 Existing
! -~ HP12 x 53 Pile Approach Slab 4.5E W + 0.2M
HP12 x 53 Pile % - . :
) \Q (typ) Sta 449+38.84 ORn= <7 e
Where:
®Rn = Nominal pile bearing resistance, in pounds. The
& Roadway ® factor is included in equation.
Y N N A > - R W = Weight of striking parts (ram), in pounds.
M = Weight of parts being driven, in pounds. Includes
pile weight, anvil (if any), driving cap, etc.
E = Energy per blow, in foot-pounds.
S = Average penetration of pile in inches per blow for
6 last ten blows.
1'-0" . . -
@ —r For single acting hammers, calculate E by multiplying
\ ¢ Pier 4 \ ¢ Pier 5 ¢ Abutment 6 — = CIEPF:II(IJnSQ s observed stroke (ft) and W (Ibs).
HP14 x 73 ~ 55' HP14 x 73 ~ 55' HP12 x 53 ~ 65
Drive the HP10 x 42 Pile to 105 tons. .
Drive the HP12 x 53 Pile to 130 tons. NOTES:
Drive the HP14 x 73 Pile to 180 tons.
The circled pile are existing pile to be
PILING LAYOUT removed to cutoff 2'-0" below grade.
PILE COORDINATES
PILE | NORTHING | EASTING
; 1 413,829.41 2,790,393.68
i}
a 6 413,844.73 2,790,430.63
© 1 413,897.95 2,790,394.90
EI911.73 El911.48 El 911.54 911.51 E
a 6 413,910.20 2,790,424.46
©
¢ Pier 4 ¢ Pier 5 End Bridge = 1 413,950.62 2,790,391.45
Sta 447+90.72 Sta 448+57.59 Sta 449+11.84 = 5 413.963.64 2790.422.86
,,,,, EI912.10 —\\\ “ElO™18 .~ —FElo118  _ EBEOM8S - 0
r @ 1 413,983.52 2,790,390.98
o
G Roadway <» 4 413,984.83 2,790,420.95
El911.54 E1911.51
EI911.48
\
MAPLE RIVER
Elevations shown are to top of finished concrete.
BEARING ELEVATIONS
PILING LAYOUT &
BEARING ELEVATIONS
o 18-064.955-7
11/3/2023 10:11:22 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_007_PILELO.dgn ATC KFE
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Precast Concrete
Headwall ~ 4:1 Slope
(See D-714-18)

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

STATE PROJECT NO.

SECTION
NO.

SHEET
NO.

ND SS-8-018(106)064

170

43'-0" ~ Foundation Fill Limits

66'-0" + Seepage Trench ~ 4" g Corrugated Perforated Fabric Wrapped PE Pipe & Class 43 Aggregate

BACK FACE OF ABUTMENT

Pay Limits
of Class 1
Excavation

)QOO%k Class 43

%OOC? Aggregate

2-6"

~=

4" g Corrugated Perforated

70"

‘ Fabric Wrapped PE Pipe

DETAIL AT ABUTMENT

Foundation
Fill

T

** Match subgrade depth of
adjacent roadway pavement.

S~

NOTES:

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.

Include the cost to furnish and place the foundation fill, aggregate,

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

MAPLE RIVER

EXCAVATION DETAILS

ABUTMENT UNDERDRAIN &

DRAWING
NO.

18-064.955-8

11/3/2023

10:11:26 AM  acahlin
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63'-0"
100" 18'-10%" L 3-2%" 18-10%" 10-0"
1'-4%¢" ‘ 7130 .
— € Abutment — 7 : See e ! ‘
G Piling L End Bridge "Detail A" W
J/,o)l ‘ |
—_ T -~ ] - —_ Waterproof Membrane »—\_{‘f -
— - — -4 — - —- -y — ) ——7— — - N — - — - — - =
7 7 —— 7 : N g
; 19" x 7% Keyway
i (| " / u u i u / Keyway (typ) m
7% 8-4%" /; 1.7% 1-4%g" ‘ ‘
(typ) / —
/
(0] RQoadway »LQ\O‘; 2'-0
Bridge
A-A
PLAN
10-0" 9%6" 1-4%6" 10-0"
‘\ rAT // { rB_ Waterproof Membrane
v o JE - __ o L ! (typ) —
— — - L __ - T
. u T YA - - 1’\/ .
© ‘ 4 | YUn g 710 ©
E\'I) | Level i | 1 /2 X 7/4 5")
\ ‘ ! ! _ ‘ ‘ , | | Keyway (typ)
o T ‘ © o
o _ e t : _ a3 e
5 o T syway ah T m7 ah ah o 5
) N s~ 11 R ol R R N )
= MR Ll N N N =
D= 1 (I (I [ [
L1 | L1 | [ L1 | L1 | i
Iyl Iyl Iyl altl Il B
A B
14'-6" 4 SP @ 8'-6" ~ HP12 x 53 Piling 14'-6" B-B
T T
63-0"
NOTE:
Use waterproof membrane that meets the
ELEVATION requirements of Section 602.03 B. Center
the waterproof membrane (1'-0" minimum
width) on the joint.
. QUANTITIES
¥ SEE DWG 18-064.955-10
%o " /' MAPLE RIVER
~ 11
~ , G Abutment
/ (SHOWING DIMENSIONS)
DETAIL A ABUTMENT 6 DETAILS
PR ae 18-064.955-9
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1-0 Y 1-0
9" 9"
1'-0" ﬁ‘ 41Sp @ 1-0" *‘ 10"
I
3", 9Sp@ 1'-0"~5SC100 ‘ 5C100 5C100 5C100 5C100 50100‘
5C101 5C101 5C101 9Sp @ 1-0" ~ 55C100 3"
5C104 5C104 5C104 |
‘ ~—5C102
|
TT 5C103
|
D (,7 7,7,7,7,7,7% ,,,,,,,,,,, -ﬁ;,;,/[, ,,,,,
1 — EEET
. ) ) ) h ) ) ) k , Field Bend 6AA10, 7A100 - 6A103 &
6D100 (typ) ~ Front Face Only
6-6AA100 —
PLAN
58C100 (typ) o
Alternate Open Ends 5C(t1y%
\ A V[ [B —26a103
\ I (typ) 2-6A102
i — T T T T — e — L (typ)
H - - - -- -- - -- T — 2-6A101
il [ | W) 6p100
— “ | I I I I | ! ; N,\ (typ)
- ] - T — :
——— B Bl BN —
- . = - -
T~ E—— Inm Il I
| s } - }
i LR I I i
| | | 1 | | 1
! Iyl ! Iyl y
710" /4 / l.é. / LE. 7'-0"
2-7A100 — 4C105 — 2-6AA100 — L— 2-7A100 ‘
(typ)
ELEVATION
K
— — N —6D100
o
N — 6A103
( ‘ o, 20 _|l.  H—5C102
o —
. ! f < (p) 6A102 QUANTITIES (ABUTMENT)
BAAI00 L ‘ I 2 — 6A101 CLASS AE-3 CONCRETE 25.0 CY
,7§, I 1 5C104 i, ‘1| — 6AA100 REINFORCING STEEL 2,863 LBS
—=— Front Face
- H=— 5C101 - )
< [ i <
=8 1 Front Face -8
9 (. O MAPLE RIVER
&S | 31S
< ’ <
i ‘ ‘ Il 1 i 1 (SHOWING DIMENSIONS)
. ? ac105 ] N . N ABUTMENT 6 DETAILS
7o) / IS 1o o
! % &
A-A B-B o 18-064.955-10
11/3/2023 10:11:30 AM acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_010_ABUTREIN.dgn ATC KFE




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND $5-8-018(106)064 170 11
S
&)
460" . 7 % 7l ®
1-0" 21-3%" 32" 20'-6%" «,\g //
845" 1-7% . .
— 11" Bevel R ST
(typ) < . Z@\ N _ ,
> T%i// T%i// 7 [ 7 ﬁiﬂ ﬁiﬂ * _ 5
! n n n n n ’ n " n " " =
‘_J ' // N B
‘. \ —— —— y E—— ——— ——— ’ N— G Pier 4 ™ 5
; R [ 7 7 ] o - v
& ‘ — - = — - — — T — - — - Y ' AL
4 //// //// //// //// I j:t "//? //// //// //// //// @ / (E Beam ’l Fﬁ "\x <£°
(t ¢ Roadway % o X
L%_/ L%_/ Z 0 ¢ Bridge g
1% x 5l —) 28
// Keyway DETAIL B
T
20° 5 |,
- - I
1-0" 20-6%" 3-2%"_| 21-3%" ? -t )
|
PLAN [
10"  JN R
320" 1-0" ‘T
- 5 1-0" Level » ‘
ST S R i - |
- ———— = -_—------—---- - - - T - - - — — 1 [ |
\/ 16" x 51/4|vj | = = 1 /
,£ | Keyway < 7
P IO Y T
o © © \
-~ Q Q| |
w0 ‘
% [sp} < |
> 5 I ]
: § *
o © = = |
=K - = 3 = \
| & ) ) v |
o 2 © © © L T (e
- |
rr —F i Il Il Il Il 1 ‘
A Ll L1 L1 L1 L1 L1 Al I . !
[0 [ (| (| (| (| | | ? —-t-EC 1
T L1 sl L1 L1 L1 L1 L1 Lo N |
[0 S’ & [ (| (| (| (| | | ﬁ’ ‘
2 R 1 1 1 1 1 L o
N [0 [ (| (| (| (| | |
[0 [ (| (| (| (| | |
T T T T T T I - 1%6" Open Holes —'
J% J% J% J% J% L%L L%L (Both Legs)
2x % x1-8"—
HP14 x 73 3'-0" ! 9'-0" ! 6'-0" ! 10'-0" ! 6'-0" ! 9'-0" ! 3'-0" 2'-0" Bars (Both Legs)
Piling 460" Galvanize in accordance with
ELEVATION END VIEW Section 854 after fabrication.
ICE NOSE DETAIL
QUANTITIES
‘ - - - - - - - - - 0 0 0 0" 0 Ym0 " = /= /. T/ SEE DWG 18-064.955-12
a o ¢ Pier 26"
2.6 & ¢ Piling |
| ”Q’*’I*’*’*’*’*’*I’*’*’*’*l*’*’*’*’*’*’*’I ’’’’’’’’ | ********** T ‘ MAPLE RIVER
| e Pay Limits of
| ¢ Class 2 Excavation | (SHOWING DIMENSIONS)
S S I S PIER 4 DETAILS
A-A
o 18-064.955-11
11/3/2023 10:11:32 AM acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_011_PIER4DIM.dgn ATC KFE




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

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

5A201 — 5A200 5C202 — — 5C201
[ (iyp) (iyp) (typ)
6A202
- — e — — — 7 — — — - -
1 Ty [ W00 S e—e—e= | 50200
I y
5M200
PLAN
— 5C200 — 2-5A200 — 5C201 — 5C200 5C202 5C201
w (typ) (typ) / (typ)
+ — — — — — g
4 // ? f |
™l
% 2 .
- N
Q| 5M200
w
8 o3 (typ)
S = 5A201
) <
1 [T) - -
= 6A202 — 2-5A201 — 5A200
. (typ) 2 = (typ)
o - -
% I = 1™ A I T - _HL*\
%) m T 1 11 11 11 11 11 ﬂ ® 1]
< — i i i i i o e
= [N IR I \h‘\\\></”’ﬂ\ i IR W n [
T 1 11 11 — 11 11 T o T
o . e e b b H—t
|1 |1 |1 |1 |1 1 o
T 1 T 11 11 11 T |
L1 | | [ [ [ (. 4C202 h}i
J I I I I I 5C201 4
= |
'— 4C202 — 5C201 Sl=
(typ) (typ)
ELEVATION END VIEW
5A201 & 5C201
10" ‘1"6"‘ 9 Sp @ 10" ‘1'-6"‘ 6 Sp @ 9" ‘1'-6"‘ 8 Sp @ 1:_03/4u ‘1‘-6"‘ 6 Sp @ 9" ‘1‘-6"‘ 9 Sp @ 10" ‘1‘-6"‘ 3"
- B B
% 1 1 1 1 1 1| - sce0
5M200J\
'— 4C202
5A200 — (typ)
A-A

STATE PROJECT NO. SECTION SHEET
ND SS-8-018(106)064 170 12
QUANTITIES
CLASS AE-3 CONCRETE 54.1 CY
REINFORCING STEEL 4,150 LBS
STRUCTURAL STEEL 425.3 LBS
MAPLE RIVER

(SHOWING REINFORCING)
PIER 4 DETAILS

DRAWING
NO.

18-064.955-12

11/3/2023

10:11:34 AM  acahlin

R:\project\80018064.106\bridge\dgn\18-064.955\170BR_012_PIER4REIN.dgn

ATC KFE




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND $5-8-018(106)064 170 13
>
400" / (bg‘@@
1'-0" 18-3%" |32l 17-6%"
1-7%" 8-4%" /5/ /‘ /5/
_ . / =7
S //// //// //// //// //// , //// //// //// //// //// 1%" Bevel ~ sl T ] _ 7/ S L
- / (typ) 1y ; ~ -
5 A — e S ] / / 7 — ¢ Pier5 I i
N ; ANL_7 i i o / T-7 i o i i = = " , 1 # }_47 oY %
g g 7 g [ 7o l l l 7 > & " “” B < X
Z /(b0 € Roadway (GRS / eam 3%
| e ¢ Bridge Q8
Keywa /
yway / DETAIL B ‘
20° 2 |
- - I
10" 17"61/2" 3:_21/4n | 18:_31/4-: ;?‘ \ 7* B E |
I
PLAN }
R
I
2. y ‘
- \
——————————————————————————— e e — _-— | r ]
‘ [
A 195" x 7" J 5 ° 1 /
B ; | Keyway il /g
[ Level 5 N & o
o © ® \
~ o Q |
»n| D |
2 22|
z . | C )
o) Y \
S A ‘
S © 5 5 |
IR © © ) e
° g = - I
~ I
0 i i i i i 1 ‘
B L1 L1 L1 L1 L1 L1 Bi Lo . !
(B o o o o o I I < T—-1T-EC—1
T I L1 L1 L1 L1 L1 I N \
(B S o o o o o I I < ‘
o (B ©o= o o o o o I I ~ }
= (B o o o o o I I
¥ (B o o o o o I I
(B o o o o o I I
T T T T T T I ¥6" Open Holes —'
L%[ J%i J%i J%i L%[ L%[ LA (Both Legs)
e | se el se | eo |  se | se 2uhx 1
4'-6 ‘ 8'-0 ‘ 4'-0 ‘ 8'-0 ‘ 4'-0 ‘ 8'-0 ‘ 3-6 HP14 x 73 Piling 2'-0 Bars (Both Legs)
40-0 Spacing Galvanize in accordance with
ELEVATION END VIEW Section 854 after fabrication.
ICE NOSE DETAIL
QUANTITIES
| . 5 ¢ Pier \ SEE DWG 18-064.955-14
2-6 N ¢ Piling
| K 26"
e — i D T F
| & Pay Limits of
‘ 5 Class 1 Excavation | (SHOWING DIMENSIONS)
e e PIER 5 DETAILS
B-B
"o 18-064.955-13
11/3/2023 10:11:35 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_013_PIER5DIM.dgn ATC KFE




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND $5-8-018(106)064 170 14
5A201 — 5A203 — 5C201
/ (typ) (typ)
/ / ~— 5C200
5M200
PLAN
— 5C200 — 2-5A203  — 5C201 — 5C200 5C201 —
| (typ) (typ) / )
1 R — — — ,
] "~ b
. . —||l_2"crr
} S 1 (P
3 5C200 =
[Te)
8 o8 (typ)
| 6A202 —H ] 5A201
= I
3 (2t-5/?201 3
. yp @ — It sA203
7 2 = (yp)
o - -
g)_ ‘rlf\‘ ‘rr\‘ ‘rr\\ /rlf\‘ ‘rlf\‘ ‘rlf\‘ 5 _HLfﬁ
[} [ 11 11 [0 [0 [0 | |
< B e P P o o o B S —
- I_ ‘\ | \‘ ‘\ | \‘ ‘\ | \h‘\ <//"ﬁ\ | \‘ ‘\ | \‘ ‘\ | \‘ _l @) m o
[0 [ 11 [ 11 [ 11 [ 11 [ 11 E I I
1 ) 1] S T 1 1 —t
‘\ | \‘ ‘\ | \‘ ‘\ | \K ‘1\ | \‘ ‘\ | \‘ ‘\ | \‘ | |
H i i i i i ac2021 |l §
. ? I I I I I I 50201 i
L 4c202 — 5C201 <&
(typ) (typ)
ELEVATION END VIEW QUANTITIES
CLASS AE-3 CONCRETE 47.4CY
5A201 & 5C201 REINFORCING STEEL 3,356 LBS
3 _ | 3Sp 16" 6Sp@1-1" _1-6" 3Sp_1-6" _ 6Sp@1-1" _1-6" 3Sp_1-6" _ 6Sp@1-1" _1-6" 3Sp | 3 STRUCTURAL STEEL 467.9 LBS
w10 | L lew] | [ el | & 1 [eW]
. I S I o I o I T I S I |7 5ce0 MAPLE RIVER
5M200
5A203 — - Ett%)oz (SHOWING REINFORCING)
PIER 5 DETAILS
B-B
o 18-064.955-14
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND SS-8-018(106)064 170 15
16"
6"
1/u
2-B1 Bars ~ Fan B1 Bars as c@2%
shown on skewed end (typ). 2" 6 Eq Sp ~B5 2"
1 A I ) N N 7‘ ‘T 7777777777777 77777777777777777777‘ B7 — B9 —
| -
| | \ \ J l :
| | | \ 1
i | | | 4-1"x3"x2-6" .
\ S
! | | ‘ Keyways (typ) =
| \ \ | ®
1 Y N ) o AR (A L | ___ SR A (R R (SR (O I I &
1" Clr . @
(typ) 1
1'-6" 8" )
PLAN B6 — B8 31‘l =
B-B
1-1%" 16" 2'-8" L 42 Eq Sp @ 1'-4" ~ Maximum Spacing ~ B3 (Top) L 2-8" L 1-6"
© a6 B1 ‘ 6", 1-0" 43 Eq Sp @ 1'-4" ~ Maximum Spacing ~ B4 (Top) & B2 (Bot) 10" , 6" ‘ B1 6"
= N "
> 2 = f=— Sym about ¢ Beam - =
T Z 57 285 i Except as shown 4810 -
) — — /- 4" - — -
T B9 = Al B4 (typ) —=| go | Bl N i
. |
7 I e e I B I I S I | el i i e Im | _ = J I_
\ bl \ ; r 1 5
| | | | -0 =
‘ ‘ I ! | | } r— 1 N
| | | | -0
\ [ [ ‘ [ B3 (typ) [ } [ 5
- | | - -0
] | RE B2 (typ) —— | It 5
F-TT71T 1T T R e Y—— TA P B B [ R A A A N A A A i | o
I I
1 i | T { J * BAR LIST ~ ONE BEAM
B6 — Al {* Drain Hole (typ) —=] B s @Piers | |3@4 |67 |3@4"| | 3 @Piera’ [MARK]SIZE | NO. | LENGTH [ SHAPE
B8 Low end of each cell  gg 2" @ Pier 5 T1 T1 4" @ Pier 5 Bl | 4 | 28 | 6-11" | BENT
ELEVATION B8 END VIEW B2 4 52 7'-5 BENT
* B3 4 43 7'-0" BENT
30" B4 4 52 6'-9" BENT
; P ; 4 e 14 e 4 B5 | 5 | 14 8-7" | BENT
Ce 210 = L ‘ B10 ‘ B6 | 4 | 4 5.9" | BENT
[Te) g
* ‘ m‘ ‘ ‘ B3 — + | B4 B7 4 4 3-9" BENT
‘ A —t — B8 | 4 | 4 6-8" | BENT
I- R |- B9 4 4 4'-8" BENT
-5 B10 4 8 34'-3" STR
> ** T1 4 32 4'-9" STR
& ONE BEAM
A Omit notch from QUANTITIES ( )
outside face of BEAM LENGTH 65.83 LF
outer beam.
: N =
% Bevel S S B2 MAPLE RIVER
(typ) = BEAM SECTION DATA
(SHOWING DIMENSIONS) (SHOWING REINFORCING) WT =601.2 LBS/FT + 3171 LBS
A-A A-A CROSS SECTIONAL AREA = 558.5 IN? S0 23 36
_ PRE-TENSIONED 33" X 36"
. o _ C.G. (FROM BOTTOM) - 14.85 IV PRESTRESSED SPREAD BOX BEAM
** Field bend as shown (Grade 40). * Welded Wire Reinforcing with minimum circumferential steel area | | = 73,708 IN*
of 0.15 sq in per ft may be substituted for B2 and B3 bars. So = 4.964 IN° DRAWING 18-064.955-15
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND SS-8-018(106)064 170 16
16"
6"
1/||
2-B1 Bars ~ Fan B1 Bars as c@2%
shown on skewed end (typ). 2" 6 Eq Sp ~B5 2"
= | | |l I L B7 7 B9 ]
1 | \ \ J |_ :
| | | \ 1
; | | | 4-1"x3"x2-6" .
\ S
: | | ‘ Keyways (typ) =
| | : ¢
b - g4 - ____ 4 _____A\_______ [ A N A AU AN N S A Q.
7]
1" Clr . ©®
(typ) L
1'-6" 8" )
PLAN B6 — B8 31‘l =
B-B
1-1%" 16" 2'-8" L 32 Sp @ 1'-4" ~ Maximum Spacing ~ B3 (Top) L 2-8" . 16"
© a6 B1 ‘ 6", 1-0" 33 Sp @ 1'-4" ~ Maximum Spacing ~ B4 (Top) & B2 (Bot) 10" , 6" ‘ B1 6"
= N g
ol S = f=— Sym about ¢ Beam —— =
T Z 57 285 i Except as shown 4810 57
) — — /- 4" - — -
X B9 = Al B4 (typ) —=| go | Bl . 15
. |
7 I o | e B I I S A A | A | N | | A A | N J I_
\ bl \ ; r 1 o
| | | | -0 =
\ | \ ‘ \ \ } r b o
| | | | -0
\ [ [ ‘ [ B3 (typ) [ } r 7 5
- | | - -0
] | RE B2 (typ) —— | It 5
F-TT71T 1T T R e Y—— TA P B B [ R A A A N A A A i | o
I I
1 i | T { J BAR LIST ~ ONE BEAM
86 Al {* Drain Hole (typ) B 2»] s@a| e |3@ar 4.} MARK | SIZE | NO. LE{\IG"I:H SHAPE
B8 Low end of each cell B6 — T1 T1 B1 4 28 6'-11 BENT
ELEVATION B8 END VIEW B2 | 4 |42 | 75 |BENT
* B3 4 33 7'-0" BENT
30" B4 4 42 6'-9" BENT
; P ; 4 e 14 e 4 B5 | 5 | 14 8-7" | BENT
| 210 = L ‘ B10 ‘ B6 | 4 4 5.9 BENT
o g
* ‘ m‘ ‘ ‘J B3 — + | B4 B7 4 4 3-9" BENT
‘ I_ A ‘r ‘J = = J,' - - |_ B8 4 4 6'-8" BENT
" B9 4 4 4'-8" BENT
.S B10 4 8 27'-6" STR
5 ** T1 4 32 4'-9" STR
& ONE BEAM
A Omit notch from QUANTITIES ( )
outside face of BEAM LENGTH 52.25 LF
outer beam.
: N =
% Bevel S S B2 MAPLE RIVER
(typ) - BEAM SECTION DATA
(SHOWING DIMENSIONS) (SHOWING REINFORCING) WT =601.2 LBS/FT + 3171 LBS
A-A A-A CROSS SECTIONAL AREA = 558.5 IN? S0 3 36
B PRE-TENSIONED 33" X 36"
. o _ C.G. (FROM BOTTOM) - 14.85 IV PRESTRESSED SPREAD BOX BEAM
** Field bend as shown (Grade 40). * Welded Wire Reinforcing with minimum circumferential steel area | | = 73,708 IN*
of 0.15 sq in per ft may be substituted for B2 and B3 bars. So = 4.964 IN° DRAWING 18-064.955-16
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

11/3/2023

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND S5-8-018(106)064 170 17
NOTES:
Select the final prestress force (remaining after all losses have
been accounted for) and its corresponding center of gravity from
those on a curve determined by the three values shown in the m . m
"Prestressing Data" table. 4% 10 4% _
2'-2" ~B1 6" 6" 3-7"
Provide holes and inserts in the beams at locations shown to - 25" ~ B2 B B !
accommodate the diaphragm bars. ’-"I” o 8 = .
~ I~
E R 221" ~ B3 |/ )
Minor changes to the shape of the beam and to reinforcing steel o N N > =
may be made to accommodate the forms of various contractors & oo =
and their construction methods with the approval of the Engineer. - 2-7%" ‘
B1,B2 & B3 B4 B5
3-1"~B6
1-1"~B7
3"R
(typ)
End of Beam —= End of Beam —=
4-0"~B8 2'-0" 12" 2-2" 9" @ Pier 4
‘ ‘ 2'-0" 11" @ Pier 5
2'-0" ~ B9
(AT ABUTMENTS) (AT PIERS)
B6 & B7 B8 & B9 T1
(DIMENSIONS SHOWN ARE OUT TO OUT)
BENT BAR DETAILS
r&—‘ : T1 Bars (typ)
[
[
PRESTRESSING DATA
BEAM END PLAN AT PIER FINAL DETENSION | ACCEPTANCE | WEIGHT
cG. BEAN MAPLE RIVER
FORCE STRENGTH STRENGTH (TONS) LENGTH
2.75" 677.0 k ) )
294" | 6832k 5(,6’“2?' 5(',3&?' 21.1 65-10"
3.25" 693.5 k PRE-TENSIONED 33" X 36"
2.75" 399.5 k . . PRESTRESSED SPREAD BOX BEAM
294" | 4031k 5',\5/|.ps' 5',\5/'.'05' 175 523"
325" | 4002k (M) (Min) DA 18-064.955-17
ATC KFE

10:11:47 AM

acahlin
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND S5-8-018(106)064 170 18
323'-0" Overall Bridge Length
66'-10%4" ~ Span 3 L 66'-10%" ~ Span 4 1 54'-3" ~ Span 5
1-6%" 18Sp @ 8" 172 Sp @ 8" ~ 5XA500 18Sp @ 8"
5XSA500 5XSA500
g . 8"
¢ Pier4 — 4XAA502 — 3-4XAA502 — 5-4XAA502 ¢ Pier5 ‘\ (typ)
L \ (typ) (typ) <typ>1 \
”7"7‘“77: —5SXA500 N e e e e e
,,7,,ﬁ§\ﬁ,,,,, ﬂpLi777777777777777777777ﬁ&\\f7 .
£
/ v
,77777777777777777777777/77774\Y\;iiiiiiiiiiiiiiiiiiiiff
it o 5XA500 5XAA500 —” k 5XA500
Existing Reinforcing P \ N
To remain in place. x,f,J“ﬂ7777777777777777Jyﬁ77777A‘§f777777777777777770&3)7 _g
\ VA S
LN Al \\\\ 5
- :
,,,,,,, LU - L 5
mﬁjL £
\ [N o
AR € Roadwy v\ =
\\\ ¢ Bridge \ ‘\\ B
g s
\ \
:Wﬂfﬂ\\ﬁfff77777777777777777777777AL7777777777777777f
I Vi VA
Ll \\ \ ARRRAY
- \ ‘\\ Vi
| I
S i 1 \ M 1
\ 5%"
4" 185 Sp @ 8" ~ 5XK500 & 5XL500 ~ Both Barriers (not shown) 4"

14 Sp@zi"J H

5XK500 & 5XL500
BOTTOM PLAN

8'-0" NOTE:
See Rggnntns\;fdézgﬁ e Rebar Counfor € Pier 4 Couple the 5XAA500, 6XAA501, 7XA501 &
Joint Detail" - P 6XA502 bars to the existing reinforcing steel.
6XAA501, 7XA501
Existing & 6XA502 %"
Reinforcing Steel -- ~—T = f Silicone Sealant (826.02 B.1) — | S ioi
g e — —— . . aw or hand tool form joint.
To remain in place. I o Leave joint sealer 0" to %" W 1o QUANTITIES

To remain in place.

MAPLE RIVER

Existing Reinforcing Steel i T
1|

I
\
\

t WY f ,,,,,, | ) a— b

(yp) \ ‘ ! ’7 below finished surface. SEE DWG 18-064.955-24
\
\
\
\

Include the work and material to
install the joint in the pay item
"Class AAE-3 Concrete."

CONSTRUCTION JOINT DETAIL

(SHOWING BOTTOM REINFORCING)
SLAB LAYOUT

A-A

VS 18-064.955-18

11/3/2023 10:11:49 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_018_SLABLO1.dgn ATC KFE



DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND S5-8-018(106)064 170 19
323'-0" Overall Bridge Length
66'-10%4" ~ Span 3 L 66'-10%" ~ Span 4 1 54'-3" ~ Span 5
21%" 17 Sp @ 8" 172 Sp @ 8" ~ 5XA500 18Sp @ 8"
5XSA501 5XSA500
g" . g
¢ Pier 4 —= ¢ Pier5 ‘\ (typ)
| \ \
S INEEN
Eigi"i\ﬁ e e 71370"77‘7?%703 77777777777777 I
::&xi,,ﬁX\j,,, - - _ y W&o i
\ \ b / /
| \ A~ , /
\ e E— i ——— = N A— I
o o 6XA502 7XA501 6XA504 e \ e 5XAA501 5XA500
Existing Reinforcing (typ) (typ) (typ) ‘ 306 jﬁ\ 256 T (typ) (typ) N
To remain in place. - — ®sxAs00 {ﬁ ——————————————————— _S
A} (vp) N g
W\ =
o - - ~-- L e
——————— - - — - — - — — — e —  — e — — — — - -_——_— e — - — - —  —  — - — - — o
777777777777777777777777 j\ﬁfffffffffffffffffff =
\=r 5XA500 jL Ly o
A\ (typ) € Roadwy v\ g
\ ¢ Bridge v 3
e e %
\
,,ﬁx\\ﬁ 77777777777777777777777777 ﬁ&\f 77777777777777777 ]
VY VA
ISR ISR
\ ‘\\ Vi
eooNNN N | L
\ﬁ N\ —— 5SXAG02 |
. ' (typ)
77777777777 . ;77777777777777777777777777A;\L777777777777777,,, e
,,,,,,,,,,, ; 1

185 Sp @ 8" ~ 5XK500 & 5XL500 ~ Both Barriers (not shown)

14Sp @ 4" ]
5XK500 & 5XL500
TOP PLAN

NOTE:

See Dwg 8-064.955-18 for Section A-A.

QUANTITIES

SEE DWG 18-064.955-24

MAPLE RIVER

(SHOWING TOP REINFORCING)
SLAB LAYOUT

VS 18-064.955-19
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

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

4C500 —
(typ)
4XG500 — PLAN
(typ)
! |
/ I
—————— T e B B p——
; ! | 1 1 r [ ;
] £ z L : L ) ;
5%"| | _4Sp@1-0" 5%"
J 4XG500 & 4A502 — 2-6A501 — 2-4A502 —
4C500 (typ) (typ) (typ)
ELEVATION

STATE PROJECT NO. SEﬁgQN S':l%ET
ND SS-8-018(106)064 170 20
5
5 — 4XG500
4‘\ 1 4
I L M e Filet
| | (typ)
. _ \ .
5 N | " | 4cs00
a3 23 | T
SEEE: e e ] ezc
21 | [ e
N | | ]
> ‘ [ L — 4A503 S
- = 4A502
| -8
I
| @
™ +
20" \ %" x 6" x 3-0"
Pref Exp Joint Filler (typ)
(Assumed to compress

%‘ to %)

(PIER 4)
A-A

QUANTITIES

SEE DWG 18-064.955-24

MAPLE RIVER

PIER 4 DIAPHRAGM DETAILS

DRAWING
NO.

18-064.955-20

11/3/2023

10:11:54 AM  acahlin

R:\project\80018064.106\bridge\dgn\18-064.955\170BR_020_PIERDIAPH1.dgn
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

4XG500 —
(typ)

PLAN

2-4A502 —
(typ)

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

—————— : e, A e e
| ! | | | r r ;
o o — g | S
] £ L . : L ) ;
5%"| | _4Sp@1-0" 5%"
J 4XG500 (typ) 2-6A501—  2-4A502 —
(typ)
ELEVATION

6A501

4A502

& 6" Fillet

(typ)

STATE PROJECT NO. SEﬁgQN S':l%ET
ND SS-8-018(106)064 170 21
5
b — 4XG500
i | _ /T

N 15" x 6" x 3-0"

Pref Exp Joint Filler (typ)

2-0 (Assumed to compress
% to 3/8")
B-B
QUANTITIES
SEE DWG 18-064.955-24
MAPLE RIVER

PIER 5 DIAPHRAGM DETAILS

DRAWING
NO.

18-064.955-21

11/3/2023 10:11:57 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_021_PIERDIAPH2.dgn
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND SS-8-018(106)064 170 29
/ / / /
| \ / ‘ | 4 ‘ ‘ /4 \ ‘ /4 \ I
| | | | | | | |
| | | | ‘ | \ ‘ ‘ \
| } } ‘ } } } } | } End Bridge —=
\ \ ‘ | \ \ |
| [ | | | [ [ \ =
\ } | \ } | } } } } * Rebar Coupler ©
| ! ! | ! | e
\ \ 5XA503 — 5XB500 5XB501
} | } | ‘ | ‘ | | — 5XB501 | ,F L
‘ \ ‘ \ : VAN B
o . - S ] = I
! ‘ ! | ‘ \ ‘ | ® J P
\ \ ‘ [ - " =
} | } } } } | 5XB500 } /// } L 5XA503 10 . .‘[ J/ 5
} } | } | ! N } typ) = 4‘ g He— 3-5N500 | } .18 S
‘ I ‘ | I -~ B E SR -
} } | } | \ | | A : | /,AL = X . } L 6" Fillet
| | | | | - ﬁ 5XA500 . Q= Bet
1 | 1 1 | | pe ey s G,
eams On
\ ! ‘ \ 3-5A500 — | ‘ P H j %%/ 5XP500 | i y
| | | | | 1+ AT L ASSER | I &
I } | I | | A g//ir f
| | | I | | x > " 1-6" \ - %
| | | | f ﬁ == I\ ®
‘ | \ ‘ ‘ H N ﬁ ]
‘ } [ ‘ L P X ﬁ — Abutment e o
} | | } Hll e E ﬁ// Reinforcing / %" x6"x3-0"
| | ‘ | 1 L dﬁ// /4 Pref Exp Joint Filler
‘ \ | - = ; éﬁ,/ 2-5XA504 — L (Assumed to
\ } | F i %// 2-0 compress to %")
TR g S = s
— N ]
| L L \ ﬁi/// A A-A
\ L | — {///
\ (=
| H= X gﬁ/ * The couplers shall be an approved mechanical connector capable of developing
\ E gg/ 5XA504 & — 125% of the specified yield strength of the reinforcing steel. The couplers shall
_ /‘L P ﬁ%/ 3-5A500 be epoxy coated according to Section 836.02A. Damaged epoxy coating on the
= j éﬁ/’/ couplers shall be repaired according to Section 612.04 E.
3-5N500 —=q 3 %é// 3-5G500 —
’/ﬁé% (typ)  End Bridge —
LA
f/
/// 5% Pt500 —
5XA505 —~| (typ) NOTE:
(typ) PLAN
The 5XA503 bars extending into the approach slab shall
not be installed until all of the foundation fill is in place.
H\ 5XB500 — 5XB501 — 5XP500 — 5XA505 — ,ﬂ
! \ 5XA504 - (typ) (typ) (typ) (typ) / !
' N . . L — |y . N (I . . (_
S v O R e e Tt T i et e e H—=7—-71- s e ottt BT N IR P At
y al T\ T HIMN T —%\ /? -+ QUANTITIES
T ‘ ‘ - = i ’ L] SEE DWG 18-064.955-24
| = I T it
i —H = = = S = 1
— 5N500 2-5A500 — 5G500 5N500 —
(typ) MAPLE RIVER
5XB500, 5XB501 & 5XP500 to Match Abutment Reinforcing 3% END BRIDGE
3% 38 Sp @ 1'-0" ~ 5XA505 STA: 449+11.84
ENDWALL DETAILS
ELEVATION
"o 18-064.955-22
11/3/2023 10:11:59 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_022_ENDWALL.dgn ATC KFE




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND S5-8-018(106)064 170 23
13
7" 6"
38'-6" o L’
36'-0" Clear Roadway 7
1-3" 18'-0" ‘ 18'-0" 1'-3" . s/ 1 T
‘ ~ c
| = £ 2
€ Roadway —=— b o8&
¢ Bridge | See "Riser See "Riser o © =
| Detail A Detail B" A B
, éo 1 Keyway (typ) o - ~
—— Slope 7"/ Ft ‘ Slope %" | Ft —=— 3" Bevel
" : \ Drip Strip \N
| l 2ftyp) © I
| | =
| | 3/411
| | . Bevel
Silicone Sealant
| \ (826.02 B.1)
3-6" i 4 Sp @ 7'-10%" ~ 33" x 36" Prestressed Box Beams i 3-6" SHOWING DIMENSIONS
(SHOWING DIMENSIONS)
SLAB SECTION %" 2 x 3" Galv Carriage Bolt
Leave top of head %" above
finished concrete.
6" 25 Sp @ 1'-6" ~ 6XAA501 ~ Top (match existing) , 6" (See D-900-1)
1
13", 11 Sp @ 1'-6" ~ 6XA502 (Pier 4) ~ 6XA503 (Pier 5) ~ Top (match existing) 1'-6"
3 12 Sp @ 1-6" ~ 7XA501 (Pier 4) ~ 6XA504 (Pier 5) ~ Top (match existing) 10" " 5XL500 ?til(p/;\)ASOZ
I
Sym about ¢ Bridge AJ
5XL500 e Except as shown !
5XK500 o | * 5XK500
5XA500 — = !
- - S e ——
X G |
3" 5%" ‘ ‘ 4Sp @1-0" ‘ ‘ 5%" BXAS00 < \
2Sp@ 9" SXAA00 ~ Bot (typ) * Provide a 1%4" clearance
5XF/)\A500 (match existing) to the barrier reinforcing.
Bot (typ) SHOWING REINFORCING
(match Existing) (SHOWING REINFORCING)
SLAB SECTION BARRIER DETAIL
QUANTITIES
—,\SL\N 7\1";\5—,\‘:& T\S%: | T\:N SEE DWG 18-064.955-24
AN T \ I L\ ‘
— 7 — ‘
ﬂ | H ‘ ! MAPLE RIVER
/ i / -
—~— @ Beam ‘f ¢ Beam
SLAB SECTION SPAN 3
RISER DETAIL A RISER DETAIL B
"o 18-064.955-23

11/3/2023 10:12:01 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_023_SLABSEC1.dgn ATC KFE




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

5XL500

Sym about ¢ Bridge »J
Except as shown

23 U.S.C. § 407 Documents STATE PROJECT NO. T
NDDOT Reserves All Objections ND S5-8-018(106)064 170 24
13"
7" 6"
38'-6" o L‘
36'-0" Clear Roadway ]
1'-3" 18'-0" ‘ 18'-0" 1-3" : s/ 1 T
- - | xS
€ Roadway —=— @ 5 )=
€ bridge | See "Riser o © =
! Detail D" 14" x 514" S
;o Keyway (typ) ) ) g
1/,, t n
—— Slope 4" | F Slope %" | Ft —=— %" Bevel
" \ Drip Strip
(typ) z,
’j o L
' l o
| | " Bevel
‘ ‘ Silicone Sealant
| \ (826.02 B.1)
"an ‘ _10%" ~ 33" " ‘ "an
3'-6 ! 4 Sp @ 7'-104" ~ 33" x 36" Prestressed Box Beams | 3'-6 SHOWING DIMENSIONS
(SHOWING DIMENSIONS)
SLAB SECTION %" 2 x 3" Galv Carriage Bolt
Leave top of head %" above
finished concrete.
6", 25 Sp @ 1'-6" ~ 6XAA501 ~ Top (match existing) . 6" (See D-900-1)
1
1-3" 11 Sp @ 1'-6" ~ 6XA502 (Pier 4) ~ 6XA503 (Pier 5) ~ Top (match existing) 1'-6"
3 ) 12 Sp @ 1'-6" ~ 7XA501 (Pier 4) ~ 6XA504 (Pier 5) ~ Top (match existing) 1-0" " 5XL500 ?t;(p/?)%oz

|
5XK500 5 ‘ * 5XK500
5XA500 — S L
— ] _ —
=y |
. ” ‘ o ‘ ‘ 1. BXA500 O
3" | 67 ! ‘ 4Sp@1'-0 | | 67 =
25 @9" 5XAAQ0 ~ Bot (typ) * Provide a 1%4" clearance
SXE\ASOO (match existing) to the barrier reinforcing.
Bot (typ) (SHOWING REINFORCING) SHOWING REINFORCING
(eteh Bxising) SLAB SECTION BARRIER DETAIL
The 2" dimension shown are located at the supports.
;r;einetagitri]ciﬁztgg Sr?;g.span riser is 1". Adjust the riser to QUANTITIES
CLASS AAE-3 CONCRETE 165.9 CY
_ o ) REINFORCING STEEL 1,398 LBS
o N N I ‘ REINFORCING STEEL (EPOXY) 34,676 LBS
‘ LN
T ¥
yE / ’J y ‘ y j“ MAPLE RIVER
/ ‘ / :
‘ —— & Beam ‘ﬁ ¢ Beam
\
SLAB SECTION SPAN 4 AND 5
RISER DETAIL C RISER DETAIL D
o 18-064.955-24
11/3/2023 10:12:04 AM  acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_024_SLABSEC2.dgn ATC KFE




DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

SECTION SHEET
STATE PROJECT NO. NO. NO.

ND SS-8-018(106)064 170 25

BILL OF REINFORCING STEEL, GRADE 60
LETTER PREFIX OF BAR MARK DENOTES SHAPE ~ SEE BAR DETAILS
Lﬁgﬁ_ Sz VARK E’X‘gH TEMENT'?_‘L DETAILING DIMENSIONS Lﬁgﬁ_ iz VARK E,Xg'l-i T_EANAENT/?_% DETAILING DIMENSIONS
ISET a b c d e f g h k ISET a b c d e f g h k
7 A100 16 | 11-6" 11'-6" 5 A500 6 40'- 8" 40'- 8"
6 A101 4 11'-1" 11'-1" 6 A501 12 | 36'-4" 36'- 4"
6 A102 4 g'-2" 8'-2" 4 A502 40 4'- 9" 4'-9"
6 A103 4 5'-4" 5'- 4" o 4 A503 1 36'- 4" 36'- 4"
<
5 C100 23 | 16'-4" 7'-4" 1'- 8" 7'-4" 8 4 C500 20 3'-8" 1'- 6" 8" 1'- 6"
%) 5 C101 17 | 13-8" 4'-6" 1'- 8" 7-6" oz
E 5 Cc102 2 17'- 8" 8- 0" 1'- 8" 8- 0" 4 G500 40 9'-0" 1-7" 4-10" 1-7" 6" 12 | 3.2
g 5 C103 2 17'-0" 7'-4" 1'- 8" 8'-0"
= 5 C104 17 4'-2" 1'-3" 1'-8" 1'-3" 5 N500 6 7'-8" 1'-9" 1-7" 6" 32|12
a 4 C105 30 2'- 8" 6" 1'- 8" 6"
< 5 XA500 | 349 | 38-2" 38-2"
6 D100 4 11'-2" 1-10" 9'-4" 12| 4 7 XA501 26 | 31-0" 31-0"
6 XA502 24 | 14'-0" 14'- 0"
6 AA100 12 | 64-5" 45'-0" 1-9" | 19-5" 1 62'- 8" w 6 XA503 24 | 24'-0" 24'- 0"
% 6 XA504 26 | 56'-0" 56'- 0"
5 SC100 2 |132'-11" 8" 4'- 6" 7'- 8" 1-7" 9 5 5 XA505 78 3-0" 3-0"
]
5 A200 36 | 44-8" 44'- 8" FE 5 XB500 41 7'-2" 3-2" 4'-0"
5 A201 96 15'- 4" 15'- 4" (£ 5 XB501 24 5'-10" 2'-10" 3-0"
5 A202 1 14'- 8" 14'- 8" E
) 4 XG500 | 40 9-8" 3-0" 1'- 8" 3-0" 1-0" 121 0
< 5 C200 16 6'- 0" 2-3" 1-6" 2'- 3" @
% 5 C201 96 6'-2" 2'-3" 1'- 8" 2'-3" 5 XK500 | 400 4'-11" 1'-4" 8" 11" 8" 1-0" | 2.5" 8" | 85| 12
o [ 5| C202 |36 | 2-8 6" | 1-8" 6"
5 XL500 | 400 | 5-0" 3" 2'-2" 8" 2-2" 2.5" 1.25 12
5 M200 15 6'- 8" 2'-3" 1'-1" 1'-1" 2'-3" 12 | 12
5 XP500 41 5'-6" 5" 2'-1" 2'-2" 1.25" 10" 12 | 6.5
”
5 A201 74 | 15-4" 15'- 4" 8 5 XAA500 | 26 |[131-11" 60'- 0" 2'-6" | 11-11" 2 126'- 11"
5 | A202 1| 14-8" 14'- 8" Wl 5 | XAA501 | 26 [130-11" 60-0" | 2-0" | 10-11" 2 126'- 11"
5| A203 | 34 | 38-8" 38-8" 4 | XAA502 | 18 [130-11" 60-0" | 2-0" | 10-11" 2 126'- 11"
o 5 C200 17 6'- 0" 2'-3" 1'- 6" 2'-3"
5 5 C201 74 6'- 2" 2'- 3" 1'- 8" 2'- 3" 5 | XSA500 | 2 |382-4" 3-8" | 36-7" 18
o 5 C202 36 2'- 8" 6" 1'- 8" 6" 5 | XSA501 1 [333-0" 2'-11"| 34-1" 17
5 | XSA502 1 1387-11"| 3-11"| 36-11" 18
5 M200 15 6'- 8" 2'-3" 1-1" 1-1" 2'-3" 12 | 12
9
b d
T—W
% ﬂ L Tl % )
° K~
¢ = Lap Splice (typ) Tk
e = # of "b" Length Pieces in a Set ’_—_‘ ¢
Total Length per Set=exb +d b= Vertical Leg for @
® XB500 and XB501 @ ®

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

NOTES:

1. All dimensions are out to out of bars.

2. Nominal length of each bent bar or cut bar is the sum total of the
detailing dimensions for that bar, unless otherwise noted.

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

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

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

"E"
L] [a] ,

e=#EqSp

MAPLE RIVER

REINFORCING BAR LIST & DETAILS

AV 18-064.955-25

11/3/2023 10:12:06 AM  acahlin
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

23 U.S.C. § 407 Documents STATE PROJECT NO. T
v Aln . N
34-0% See "Aoproach NDDOT Reserves All Objections ND S5-8-018(106)064 170 26
3%" PP
e Slab Joint Detail" . S
K000 & o] = “ | Dwg 18-064.955-27 fi )
5%1.900 66 Sp @ 8" ~ 5XK900 & 5XLI00 (Not Shown) 3 | v | _
1-5%" 158 Y ~ Yo ~ 6" — ! : |
8 p @ 9%" ~ 5XSA901 22 Sp @ 9%" ~ 5XA900 (Top & Bot) 26 L T
(Top & Bot) 1 See "Endwall Details" 5
o9 Dwg 18-064.955-22 o
) - 5XSN900 (typ) ‘ 19'-3"
ao+ —B-| A-A \
S— 1 s =
el o = sees ‘“_’L 4-6XA05 —  2-4XA904 — | — 3-0%" €
! 6XA905
" 1% x 8" CE e e e e e e e R e e e === -
} Keyway OIOI T =2 ! = T ®
| . N iR i ‘ i iR N
\ ) |l T
1 | . | 3" _|[4EqS 5 Sp 11 Eq Sp (typ) 1-0"
" T f T An | T 1T
| %— H— SXSNQOO% (typ) | (typ) @1-0 (typ)
} i L axao g HP10 x 42 Piling =43 12'-0 6'-0 120 4-3
‘ = - m 38!_6"
= | g 1B
Sla } T ” 1 FOOTING ELEVATION
—le \ . R "
=4 H 5 Ny
|32 | ¢ - 6XA905 o
e glx o | D N =
= o el
5 5 " | 20 =
1 \ — ~
i | H D-D v s S * 5XL900
i \ 5B N 4XA901 or — *5XL900 4XA901 or —
Sk ! " =0 4XA902 4XA902
1 % % (typ) (typ)
| & - -
[ * 5XL900 * 5XMK900
!
‘ )
!
| — 4A903 — i
} (typ) e o lo
4 m
| - ° O O .
[C | -
| — I 1%" x 5% L Siicone Sealant
_ Keywa 826.02 B.1
_@* LQ_ EW yway ( )
1 3-8" - * Provide a 1%" clearance
5%" 20'-0" to the barrier reinforcing. c-C
PLAN SHOWING DIMENSIONS SHOWING REINFORCING
B-B
39 Sp @ 6" ~ 5XK900 & 5XL900 3"
20" " ur SEE DWG 18-064.955-27
i € 1" Std Pipes —— 1-8 Gutter
i Pref Exp Joint Filler See "Connection Plate Det;piles? i
Silicone Sea'?:;rgtsigf: OBn1|)2 4XA902 Dwg 18-064.955-27 ‘ o
\\ 7 = MAPLE RIVER
‘ a = 1
IJ(JYFPI — 7 4XA903
! 1" Polystyrene
/ - 'L I Silicone Sealant (826.02 B.1) APPROACH SLAB DETAILS
1% x 5%" — 10XSA90 —/ 5XSA901— |, | — SeeDetail"A Front Face & Top Only
Keyway
DETAIL "A"
ELEVATION o 18-064.955-26

11/3/2023 10:12:08 Al

M acahlin
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DocuSign Envelope |D: AGOADFEC-43EB-43C1-8AAD-1864194A06A1

3/u
Saw or hand tool form joint.

| ——

Silicone Sealant (826.02 B.1)

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

= Endwall Top of Slab
Reinforcing |
PILE SUPPORTED T / BRIDGE
. APPROACHSLAB ™y ' |
;oi ot 1 Polystyrene
1" x 4" - Polyethylene
Pref Exp Film
Jt Filler
11" x 2%" Wedge
Pref Exp Jt Filler
APPROACH SLAB JOINT DETAIL
NOTE:

AR 12x%x 1-8"
(ASTM A36)

See Dwg 18-064.955-26 for Section B-B.

— ¢ 1" o Std
Pipe (A501)

I

23 U.S.C. § 407 Documents

NDDOT Reserves All Objections

NOTES

The estimated material quantities shown are for information purposes only.
Include the concrete, reinforcing bars, polyethylene film, preformed joint filler,
polystyrene, silicone sealant, foundation fill, connection plates and pipes,
dowel bars, and labor required to build the approach slabs and barriers in the
pay item "Pile Supported Approach Slab" Use Class AE-3 concrete and Grade
60 reinforcing steel. Provide reinforcing steel that meets the requirements of
Section 612. Use polyethylene film that meets the requirements of ASTM
C171.

The bar marks beginning with an "X" indicate an epoxy coated bar. The
dimensions shown in the "Bent Bar Details" are out to out.

Install 5XA904 bars according to manufacturer's recommendations, with a
high strength adhesive specifically intended for concrete anchorage (16k min.
ultimate pullout) and that meets the requirements of Section 806.02. Provide a
minimum anchorage length of 1 foot.

STATE PROJECT NO. SECTION SHEET
ND SS-8-018(106)064 170 27
SKEW ANGLE = 20°
BAR LIST - ONE END
SIZE MARK NO. LENGTH
5 XA900 46 38"- 2"
4 XA901 9 33'-8"
4 XA902 9 20'- 1"
4 XA903 4 3-0"
4 XA904 8 38'- 2"
6 XA905 8 38'- 2"
5 XK900 120 6'- 3"
5 XL900 120 5-0"
5 SN900 2 236'- 8"
5 XMK900 2 4'-1"
10 XSA900 1 2569'- 1"
5 XSA901 1 1298'- 4"
ESTIMATED MATERIAL QUANTITIES
REINFORCING CONCRETE
STEEL (LBS) (CY)
17,144 56.0

SA900
SA901

O ~
. 25"R § §
|_E_ |_|=_ _§| L—Field bend 5XK900 DING Sl . —
4XA901 and 4XA902 to fit. e 0| i ) Q—l |
SHOWING DIMENSIONS SHOWING REINFORCING ol o P ] = = [~
(SHOWING BACK FACE & JERSEY BARRIER TRANSITION ) o > ;I M . @
CONNECTION PLATE DETAILS e e
92 EqSp | SA900 8| -8 |
10" 46 Eq Sp _| SA901 19 Eq Sp
25"R
A 1" o Std Pipe (ASTM A501) XK900 XMK900 SA900 & SA901 XSN900
A Galvanize after Weld to P 12 x % x 1-8"
fabrication. behind each hole (typ). 8" BENT BAR DETAILS
» [ e
(typ) ]
Y QUANTITIES (ONE SLAB)
i [~ AR 12 x % x 1-8" APPROACH SLAB 115.5 SY
® -, (ASTM A36) i
e - =
< [s2]
- T MAPLE RIVER
T APPROACH SLAB DETAILS
F-F E-E
o 18-064.955-27
11/3/2023 10:12:13 AM acahlin R:\project\80018064.106\bridge\dgn\18-064.955\170BR_027_APPRSLAB2.dgn
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LOG OF BORING SB - 1 STATE PROJECT NO. SECTION | SHEET
" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
I q I ')I ')‘Q PAGE 1 OF 1
North Dakota / I—; 300 AIRPORT ROAD ND SS-8-018(106)064 175 1
Department of Transportation BlSMARCK, ND 58504
PROJECT NUMBER SS-8-018(106)064 DATE STARTED 8/31/16 COMPLETED 8/31/16
PCN 23279 ELEVATION 924 ft
LOCATION _Cass County Northing _413845.67 ft Easting 2790455.13 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES Northing and Easting based on ND Cass County Ground Coordinates, South Zone
= 8 - v 9 e NMC
g e Nt PL LL
=z E 10 > | > h |
O | ¢ ol 8 E Q| 30 60 90 120 TESTS &
E | = MATERIAL DESCRIPTION Tl ool W2 | Y| ©@SPTNVALUE
< |a T 2l #3512 REMARKS
> W 2|3 £z |9 O CLAY FRACTION
bwlo [ <3| 9 (%)
L
w O] (%) X
n 72040 60 80 o4 GO—B0_80
0 Soft to Medium Stiff Moist Grey to Dark VA_M o 992 |20 l@ © i s —
4 4 Grey FatClay / N RETEETEIRPPR SOPPR TS D0 4G
/A»7-6 cL 993 | 10 | © & :
920 - 7 T B
/ AT-6| CH 994 | 55 S L R
1 / R DI O IS SRR
/ AT-6| CH 995 | 85 |© :
— - / _ ..... ..... 3087 ..........
/ A-7-5| CH 996 | 65 : : : : —
- 10_ / 5..h ..... ..... 23 68“ ...........
/ AT-6| CH 97 (90 |@ He—
17 / R R R 3188
/ A7-5| CH 998 | 85 N
9109 A / 3ttty 12675
/A»7-6 CH 999 |100p : : : -
1] NN re e S P
_ /A-?-S CH 1000 | 100 -
5 1 3
©
(r. / AT-6| CH 1001 {100
S 20~ /
g / A-7-5| CH 1002 [ 100 UU=601psf
3 — B / 3
5 /A»7-6 CH 1003 | 100
£l 9001
% /A-?-S cH Ml 1004 | 100 UU=469psf
6 — —  E—
E /A-?-S cH [X| 1005 | 100
g /AJ-S cH 1006 | 100
g| 30+ / —
2 /A—7-6 e |X| 1007 | 100
IR - -
~ /A-?-S cH I 1008 | 100 UU=502psf
5| 8904 - /
o /A-?-S cL 1009 | 85
B — —
g 886.0 f 38.0ft/ as | c. [l 1010100
£ Medium Stiff Wet Grey Silt as | X[ 1011] 60 |
2 40
o
% 882.0 ft 42.0 ft A4 | ML 1012| 75
S Very Stiff to Hard Glacial Till with Clayey %) e | sc |X| 1013 ] 75
ol 8804 - Sand, Gravelly Clay, Lean Clay, Silty Sand, X
= and Silt 1014 1100
g
'<_( — - 1015( 75
5
| — — 1016 | 75
o
§ - 50+ 1017|100
b _ - 10181100
s
218704 - 1019 (100
<
& _ - 1020 75
> : Boring Log 1
S 1 1 8650ft 59.0 ft 1021 25
S Bottom of borehole at 59.0 ft
5
[a)
[=)
z
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SECTION | SHEET
LOG OF BORING SB - 2 STATE PROJECT NO. NO. NG,
h“ ID“]D;( ’ " NORTH DAKOTA DEPARTMENT OF TRANSPORATION
) PAGE 1 OF 1
North Dakota / I\>300 AIRPORT ROAD ND SS-8-018(106)064 175 2
Department of Transportation BlSMARCK, ND 58504
PROJECT NUMBER SS-8-018(106)064 DATE STARTED 8/31/16 COMPLETED 8/31/16
PCN 23279 ELEVATION 930 ft
LOCATION _Cass County Northing _413921.27 ft Easting 2790458.66 ft
DRILLED BY Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES Northing and Easting based on ND Cass County Ground Coordinates, South Zone
) Q W 9 eMC
z | > N PL LL
S| I 0|2 9| Fa|& 20 40 o0 0 TESTS &
= | E MATERIAL DESCRIPTION T % Al Y= | W © SPT N VALUE
< | o |28 @212 REMARKS
> L < | < = z| O O CLAY FRACTION
] Ia) (@] %
_| o <3 | 5 (%)
w o 2] o
.20 40 60 80 20 _40_ 60 80
93070 Soft to Medium Stiff Moist Brown to Dark 7A_7_6 en Y] 1022 | 25 8) N .2|7_5|0 -
4 4 Grey FatClay / 7ot 0GB
/A»7-6 cH 1023 | 15 (@ : o
1 A 7 e 261507
/ A-7-6| CH 1024 | 50 : : : : e
17 / VAR M 24 T8
/ A-7-6| CH 1025| 75 |© : : : O
— — / TR TR SRR Q5 i P
/A-7-6 cH M 1026 | 50 . e I
920_ 10_ / 6..h ..... .31.64
/A-7-5 CH X[1027| 75 |@ : :+ 1 ©H—
17 / AR AR RARRRAC N AR ¢}
/ A7-5| cH il 1028 | 85 oo e UU=849psf
17 / Gt g 1G0T
/A»7-6 CH 1029 | 85 |© : : : D He——
1 Z SO S O O S P
5 / A7-6| cH [l 1030 | 95 Soor S UU=1000psf
% - - / 4 ..... 23...:.52
3 / A7-6| cH (X[ 1031 | 90 @ L 4
S| 910 20 R AR RRRREDZ1° AR V AR
oo}
8 /A»7-6 cH i 1032 | 90 oo S UU=764psf
S 7 CAR R R RS R 2661
2 /AJ-B CH 1033 95 o : : : e
= - - : : : :
% / A76| cH [l 1034 | 100 D
é — - / _3_ ..... 29_85
3 /A-7-6 CH 1035|100 : : : D
3 21 / S ERRRE SR ° EERERRR -
g /A»7-5 vH [l 1036 [ 100 S S s
@| 900 30+ / Qi 138 8
2 /A,v.s wi [¥| 1037 1000 © D e
|_'|I_' — — / ..... ..... ..... 29 ..... 69 .....
© /A-7-6 CH 1038|100 oo s B UU=587psf
SE- - — / _2._ ..... 30._69 .o
Q /A-7-5 CH 1039 (100 : = e
S 21 / SRR SRR SRR SRS AR 26260
S 892.0 ft 38.0 el o | ros0100] ¢ SR LU=630psf
EI Soft to Stiff Wet Dark Grey Silt A7-6) ML [X| 1041 Eg ..... ..... 230416 ..... -
g 890- 40— IEEEE EETRRSRRES: RN SEEET o RERERRRLEIERRS: RN SEREE
Q A4 | ML 1042 (100 N
§ . - VIRERTERERRIRS S Y | RRREIEREIRPREIPPREIPPRS
S A4 ML|X| 1043|100 @ : = | : @
% — - _ ..... O ................
@ A4 | v Bl 10441100 = |
51 S A E i Sl
g 882.0 ft 48.0ft[| ||| A4 | M |\ 1045]100) @ o @ o
5 Very Siiff to Hard Glacial Till including Lean ol o Mo | s | Y
3| 8go- 50- Clay, Silty Lean Clay, and Silty Sand A SR i
z cL 1047 | 90 1O
E - . 2T IRER TR . ‘17 33
s cL |X| 1048 | 75 et o
2 1 B o AR SR T8
S -4 cLemy X 1049 (100 N R e - -
N 17 R e (0[O} 27 S
% -4 cL-my X[ 1050 | 100 N O 1 I Boring Log 2
i — - 7 ..... ..... 670 ..... ..... ..... .....
8| g70LgoL_8700 60.0 ftf/7g ~4 | SM A 1051)100] & - @ | e
5 Bottom of borehole at 60.0 ft
[a)
[a)
z
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SECTION SHEET

LOG OF BOR'NG SB - 3 STATE PROJECT NO. o, No.

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
Nmu@)ls 300 AIRPORT ROAD PAGE 1 OF 1 ND SS-8-018(106)064 175 3

North Dakota

Department of Transportation BlSMARCK, ND 58504

PROJECT NUMBER _SS-8-018(106)064 DATE STARTED _8/31/16 COMPLETED 8/31/16
PCN 23279 ELEVATION 933 ft

LOCATION _Cass County Northing _413984.39 ft Easting 2790460.75 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD

ENGINEER

NOTES Northing and Easting based on ND Cass County Ground Coordinates, South Zone

Bottom of borehole at 59.0 ft

= 8 'S_Jm 9 e NC
g Nt PL LL
z = 10 > | >
O OlE|Q| Fo | x (Epe——
E|E MATERIAL DESCRIPTION 15|19 WS | U | ospTNvALUE |20 40 60 80 TESTS &
< | B £12|8| £3|2 REMARKS
> W |3 Sz | Q [J CLAY FRACTION
bulo [ <3| 9 (%)
I.IJ
w O] (%)) x
- .20 40 60 80 20 4060 80
H Soft to Stiff Moist Brown to Dark Grey Fat 7/\-4 w Y] 1052 | 15 g) T 0 e |
- Clay / (o RERERECETRETOTR T, DG L83
930 /A»7-6 cH [X] 1053 | 70 | @ : = —
. / R RS R ARE RS M 26189
— / A-7-6| CH 1054 | 75 e UU=859psf
. / RS R 23085
- /A-?-S CH 1055| 85 |[© —o—
| / T 25 L 73
10 /A»7-6 CH 1056 | 85 |-+vrivrrrioennionnss R R e e R
N / 5+ 24 : 76
e /A-7-6 CH X[ 1057 | 100 @« ir-vriveriveeeidenendeees i @i o
920 / S N
7 / R B RV
- /A»7-6 cH [l 1058 | 100 o —— UU=1346psf
— / 5., ..... ..... ..... .o 24,47 ..........
_ — //—\-7-6 cL 1059|100 @ : : : : e
% - / T Y S R R PR AR P
3 — / T 25 © 76
=1 20 /A-7-6 CH [ 1060 | 100 [« -iverineerioeeedenenenes e o UU=918psf
g / 6 0 i 23 64 :
Y E /A-7-6 CH 1061 | 100 |@--ivvvivreivrre oo i@ e
= o10- 7 T R S
E _ / : : : f 25 i 75
5 - /A-7-6 cH i 1062 | 100 oo o uu=1121
é - / (- RREARREEIRRRE IR SEEES Rl L R CRREE Ty 7/ CRREE
5 _ /A-?-S cH|X|1063|100|@ @ & i e
g 1 / T 315 96
g /A-?-s CH [l 1064 [ 100 |-+ ireeriveeioeinderins b
3 / 5 0 10 1310 1 190
|_'|I_' /A»7-5 CH 1065 100@ ..... SRR S |_'_|
% i / gy g
2 _| / A7-5| CH 1066 | 90 R N
< - / S SELIEUEERIE R SN (R 2672
8 - /Aq.e or [X| 1067 [1000 1 i i e
8l / S 28 150
g 40— 892.0 ft 41.0 ft /A»7-6 CH 1068 | 85 3 ..... ..... '__.l. ..... .....
3 1 Soft Wet Dark Grey Silt sl v V11069 1100 B boovioon i | 13082
2| s90- o A A
N i
2 = A4 | ML B 1070 | 90
2 i
'<D_t B A4 | ML [X| 1071|100
= N
8 —
2 S0+ 8820t 510 || a | v [l 1072{100
= | Very Stiff to Hard Glacial Till including Lean o a6 | 107311001 --
£l 8a0- Clay and Silty Sand 2 00
2l 4] 1074100
z - 1075 [100
ot 1 / Boring Log 3
5 1 874.0f1t 59.0 ftgkH~ > 1076|100
S
-
o
[a)
[a)
z
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SECTION SHEET

LOG OF BORING SB -4 STATE PROJECTNO. No. NO.

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
Nmu@)ls 300 AIRPORT ROAD PAGE 1 OF 1 ND SS-8-018(106)064 175 4

North Dakota

Department of Transportation BlSMARCK, ND 58504

PROJECT NUMBER _SS-8-018(106)064 DATE STARTED _8/2/17 COMPLETED _8/2/17
PCN 23279 ELEVATION 924 ft

LOCATION _Cass County Northing 413881.78 ft Easting 2790503.80 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD

ENGINEER

NOTES Northing and Easting based on ND Cass County Ground Coordinates, South Zone

@ MC
PL LL

20 40 60 80 TESTS &

MATERIAL DESCRIPTION REMARKS

© SPT N VALUE

AASHTO
uUsSCs

O CLAY FRACTION
(%)

20 40 60 80 20 40 60 80

ELEVATION (ft)
DEPTH (ft)
SAMPLE TYPE
& NUMBER
RECOVERY (%)

o

Soft to Medium Stiff Moist Grey to Dark
4 4 GreyFatClay

»
SN
N
N
(=}

[«2)
~
[o2)
N
o

920+ B AR S
a7s| v [l 649 | 50 oon o

arofcn X 650 (850 .

ars| o (Y] 651 | 65 [@ivivoriviv o g I

A7-6| CH [X| 652 | 75 [@irreivoeriviv i i

910+ 1 RS
a7s| c. [l 653 | 75 oo o

CH 654

4 : : : : : :
A-T-6| CH 655 (100 @ --irvviveriereinee] e i @ s e

(088)064.GPJ

5 S
AT-6| CH 656 [100 (@ irorrivoorin oo | @ e

900+

A7-6| CH 657 | 75 I—.-‘

Jri : .
A7-5| MH 658 | 100 oo e

wref o [ o58 [100 o e

3 . . . . . .
A-7-6| CH 660 100@ ..... SRR S |_._| ..... S

8|

@

S

«Q

e

P

o

@

]

3

14

a

o

3

I

2lsg0 890.0 ft 34.0 ft i gan b
¢ Medium Stiff Wet Grey Silt ool W o1 [100| T 12942
% 91 S S AR RN <o SRR R R
S A4 | ML 662 |100@ : = - He

’é 7 0
§, - 404 A4 | ML 663 | 100 @ ..... ..... 1(9)0: ..... ..... .....
§ - m Ad | ML 664 100 ..... ..... ..... ..... .....
§'—880 880.0 ft 440 ft L Coo
= Very Stiff to Hard Glacial Till including Lean 2 ae | oL 665 | 85

| | 4 Clay, Silty Lean Clay, and Silty Sand X

& 666 | 85

o

! 1 7

o

8| - 50+ 667 [100

0

w 668 | 90

218704 -

< 669 | 90

o — -

E Boring Log 4
A4 - 670 | 85 |

8 / : : : :

| 1607 sesoft 61.0 ft 671 | 85 |-G @

§ Bottom of borehole at 61.0 ft

z
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LOG OF BORING SB -5 STATE PROJECT NO. SECTION | SHEET
" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
IQI ')I ')‘Q PAGE 1 OF 1
North Dakota / I; 300 AIRPORT ROAD ND SS-8-018(106)064 175 5
Department of Transportation BlSMARCK, ND 58504
PROJECT NUMBER SS-8-018(106)064 DATE STARTED 8/2/17 COMPLETED 8/2/17
PCN 23279 ELEVATION 925 ft
LOCATION _Cass County Northing _413826.83 ft Easting 2790350.71 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES Northing and Easting based on ND Cass County Ground Coordinates, South Zone
= 8 - v 9 e NC
s | N PL LL
z = 10 > | >
O OlE|Q| Fo | x (Epe——
E|E MATERIAL DESCRIPTION 15|19 WS | U | ospTNvALUE |20 40 60 80 TESTS &
< | & £12|18| £3|2 REMARKS
> L < | < = z| O O CLAY FRACTION
wla o s | Q %
| < w (%)
w o 2] o
0 . 20 40 60 80 25540550 80
_ Soft to Medium Stiff Moist Grey to Dark 7 azel cn Y| 672 | 25 . - o o
] GreyFatClay / 10w ieieenio g g
| /Aq-e CH 673 |25 | @ @O
. 7 S (R <JI0 - RSt St
920 / A-7-6| CL 674 | 50 S o
7] / ottt 25t 76
— //—\-7-6 CH 675 | 75 @ : : : HO——:
| / 4 23 69
10— /A»7-6 CH 676 | 90 [@ - -ivrrrieeienns R R B e RE LR
N / 5 23 67
- /A-7-s CH B77 |100|@:-iv-vriveeiveeioe oo i oo
7] / Trirririneene B i B
910 /A»7-6 cif@er8 90| 1 i e
] Z Il g
_ i /A-?-S CH 679 ’IOOP ——:
o . N S [ SR S S
0] / 1 :
3 B / 3 : : : 24 68 :
=1 20— /A-7-6 CH 680 100[@““}'““} ~~~~~ SRR RREEEE s T ERRSREEE
3 N 4 0 24 : 65 :
Y E /A-7-6 CH 681 100~~~;~~~~~; ~~~~~ D @
E N / : : : : : : :
% 900 / AT-6| CH 682 [100 oo e
é - / _3_ ..... 29_78
5 _ /AJ-S cH [X| 683 [100p : i D
o ] S SRPY IETEE [RPYS SRPRIPONE Lo
g 1 / 3 : : : 27 : 63 :
z 30— /A-7-6 CH 684 [ 100 @ -irerirerrinr et b @ e
I - / 2 ¢ i 25 54
|_',I_' - /Aq_s CH 685 |100@---:---- oo e SEREE REERRT = SEINNRE SR
2 N 891.0 ft 34.0 fty /Y . 129 345 S
5 . : i oG A e
§ 890 Medium Stiff Wet Grey Silt a6l m 686 | 100 S e
< T 3 it Qe
S | A4 | ML 687 |100@ : = i @
S I
g 40— Ad | ML 688 | 100 (@i i SRR e @ SRR SR
S| 7o o0 o
3 1 8820t 43.0 ft Ad | ML 689 [100|@ -i----io--o N, e N, -
o . . . . . . . .
zl _| Hard Glacial Till including Lean Clay, Silty L S SO SN ..22.40. ;.0
=| ss0- Lean Clay, and Silty Sand 7% c- M 6% [100] g N YL
< - OL (X[ 691 | 90 |-reeiveerio@ ierreioeee @b ieereioesioenny
<D( — . . . . . . . .
= N
o) -
§ | 50— -4 CL-MU X | 692 : e
5 _ s 693 | 100 i@ @i
W | R R
2 . it 100121 -3
<| 870 -4 BC-S| 694 1100 : : : 9 re
N n crrieie e i Q0 2 E
> - -4 cemyX| 695 (100 oo oH Boring Log 5
8l 7 Lo 010027310
g 60— 864.0 ft 61.0 ftf% sc 696 | 100 el ?.H ..... e
[ Bottom of borehole at 61.0 ft
z
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Abn
Abut
Adj
Aggr
Ahd
ARV
Align
Al
Alt
Alum
ADA

Appr
Approx
ACP
Asph
AC
Assmd

Atten
ATR
Ave
Avg
ADT

Bk

BF
Balc

B Wire
Barr
Btry

Bl

Beg

BM
Bkwy
Bit
Blk
BH
Bot
Bivd
Bndry
Brkwy
Br
Bldg
Bus.
BV

Byp

This is a special text character used in the labeling
of existing features. It indicates a feature that has
an unknown characteristic, potentially based on:
lack of description, location accuracy or purpose.

abandoned

abutment

adjusted

aggregate

ahead

air release valve
alignment

alley

alternate

aluminum

Americans with Disabilities Act
and

approach
approximate
asbestos cement pipe
asphalt

asphalt cement
assumed

at

attenuation

automatic traffic recorder
Avenue

average

average daily traffic

back

back face
balcony
barbed wire
barricade
battery
beehive inlet
begin

below grade
bench mark
bikeway
bituminous
block

bore hole
bottom
Boulevard
boundary
breakaway
bridge
building
business
butterfly valve
bypass

C Gdrl
Calc
CIP
CB
CRS
CGd
CToC
CLor@
Ch
Chnlk
Ch Bk
ChCh
Chk
Chsld
Cir

Cl

Cint
Clr
Cl&gr
Comb.
Coml
Compr
CADD
Conc
CECB
Cond
Const
Cont
CSB
Contr
Contr
CP
Coord
Cor
Corr
CAES
CAP
CMES
CMP
CPVCP
CSES
CSFES
CSP
CSTES
Co
Crse
Ct
Xarm
Xbuck
Xsec
Xing
Xrd
Crn

NDDOT ABBREVIATIONS

cable guardrail Culv culvert
calculate C&G curb & gutter
cast iron pipe Cl curb inlet
catch basin CR curb ramp
cationic rapid setting C cut
cattle guard
center to center Dd Ld dead load
centerline Defl deflection
chain Defm deformed
chain-link Dint delineate
channel block Dintr delineator
channel change Depr depression
check Desc description
chiseled Det detail
circle DWP detectable warning panel
class Dtr detour
clean-out Diaorg  diameter
clear Dir direction
clearing & grubbing Dist distance
combination DM disturbed material
commercial DB ditch block
compression DG ditch grade
computer aided drafting & design Dbl double
concrete Dn down
concrete erosion control blanket Dwg drawing
conductor Dr drive
construction Drwy driveway
continuous DI drop inlet
continuous split barrel sample D dry density
contraction
contractor
control point
coordinate Ea each
corner Esmt easement
corrected E East
corrugated aluminum end section EB Eastbound
corrugated aluminum pipe Elast elastomeric
corrugated metal end section EL electric locker
corrugated metal pipe E Mtr electric meter
corrugated poly-vinyl chloride pipe Elec electric/al
corrugated steel end section EDM electronic distance meter
corrugated steel flared end section Elev or EI elevation
corrugated steel pipe Ellipt elliptical
corrugated steel traversable end section Emb embankment
County Emuls emulsion/emulsified
course ES end section
Court Engr engineer
Cross arm ESS environmental sensor station
cross buck Eq equal
cross sections Evgr evergreen
crossing Exc excavation
crossroad Exst existing
crown Exp expansion

Expy Expressway

E external of curve

Extru extruded

FOS
Fed
FP
Fn
FnP
FO
FD

FAA
FH

Fl
Flrd
FES
F Ben
FA
FL
Ftg
FM
Fnd
Fdn
Frac
Frwy
Frt
FF

F Disp
FFP
FLS
Furn

D-101-1

factor of safety
Federal

feed point

fence

fence post

fiber optic

field drive

fill

fine aggregate angularity
fire hydrant
flange

flared

flared end section
flashing beacon
flight auger sample
flow line

footing

force main

found

foundation
fractional
freeway

front

front face

fuel dispenser
fuel filler pipes
fuel leak sensor

furnish/ed
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS
DATE CHANGE
04-23-18 | General Revisions /
-20- eneral Revisions
12-18-20 |General Revisions PROFESSIONAL
08-16-22 |General Revisions PE-4683

08/16/22




Galv
Gar
GsL
G Reg
GMV
G Mtr
GSvV
GVP
GV
Ga
Gov
Grd
Grnd
GWM
Gdrl
Gtr

H Plg
Hdw
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.

LD
Lum

Mb
ML
MH
Mkd
Mkr
Mkg
MA
Matl
Max
MC
Meas
Mdn
MD
MC
MGS
MM
MP
Min
Misc
Mon
Mnd
Mtbl
Mtd
Mtg
Mk

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
meander corner
measure
median
median drain
medium curing
Midwest Guardrail System
mile marker
mile post
minimum
miscellaneous
monument
mound
mountable
mounted
mounting
muck

neoprene
network
North
North East
North West
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
PI place
P&P plan & profile
PL plastic limit
PlorR 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

Prop Ln property line

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

08-03-15 |General Revisions
04-23-18 | General Revisions

PROFESSIONAL

12-18-20 |General Revisions
08-16-22 |General Revisions PE-4683

08/16/22




Salv
San
Sec
SL
Sep
Seq
Serv
Sht
Shtng
Shidr
Sw or Sdwk
SD
SN
Sig
Sgl
SRCP
SC
SS
Sm

S

SE
SW
SB
Sp
Spcl
SA
SP

G
Spk
SB
SH
SV
Sq
Stk
Std

N

Std Specs
StmL
SEC
SMA
SSD
SD
St
SPP
SPPA
Str
Subd
Sub
Sub Prep
Ss
SS
Supp
Surf
Surv
Sym

salvage(d)

sanitary sewer line

section

section line

separation

sequence

service

sheet

sheeting

shoulder
sidewalk

sight distance

sign number

signal

single

slotted reinforced concrete pipe

slow curing

slow setting

small

South

South East

South West
Southbound

spaces

special

special assembly
special provisions
specific gravity

spike

split barrel sample
sprinkler head
sprinkler valve

square

stake

standard

standard penetration test
standard specifications
steam line

steel encased concrete
stone matrix asphalt
stopping sight distance
storm drain

street

structural plate pipe
structural plate pipe arch
structure

subdivision

subgrade

subgrade preperation
subsoll

supplement specification
supplemental
surfacing

survey

symmetrical

Tel
TelB
Tel P
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
W/
Wi/o
WC

NDDOT ABBREVIATIONS

telephone

Telephone Booth
telephone pole
television

temperature

temporary

temporary bench mark
thinwall tube sample
topsoil

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
wearing

weigh in motion
west

westbound
wiring

with

without

witness corner
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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
cY 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

km2 square kilometer
m2 square meter

Sy square yard
Stayd station yards

Sl Systems International

T/mi

Wb

NDDOT ABBREVIATIONS
SURVEY DESCRIPTIONS
tesla Az azimuth
tons per mile Bs backsight
volt Brg bearing
BP Cap blue plastic cap
watt BS both sides
weber BC brass cap
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
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

ST spiral to tangent

Sta station

SE superelevation

Tan tangent

T tangent (semi)

TS tangent to spiral

Twp township

B transit book

TP traverse point

TP turning point

USC&G US Coast & Geodetic Survey
USGS US Geologic Survey

VC vertical curve

WGS World Geodetic System
YP Cap yellow plastic cap

z zenith

D-101-4

SOll TYPES

cl clay

ClF clay fill

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

Lig Co lignite coal
Lig Sl lignite slack
Lm loam

Rk rock

Sd sand

Sdy Cl sandy clay

Sdy Cl Lm sandy clay loam
Sdy FI sandy fill

Sdy Lm sandy loam

Sc scoria
Sh shale
SiCl silt clay
SiClLm  silty clay loam
Silm silty loam
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
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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 WU
CABLE ONE
CABLE SERV
CAP ELEC
CASS CO ELEC
CASS RWU
CAV ELEC
CBLCOM
CENEX PL
CENT PL WATER DIST
CENT PWR ELEC
CENTURYLINK
COE

CONS TEL
CONT RES
CPR

DOE

DAK CARR
DAK CENT TEL
DAK RWD

DGC

DICKEY RNET
DICKEY RWU
DICKEY TEL
DNRR

DOME PL
DVELEC
DVMW
ENBRDG
ENVENTIS
EQUINOR
FALK MNG
FHWA

G FKS-TRL WD
GETTY TRD & TRAN
GLDNW ELEC
GRGS CO TEL
GTR RAMSEY WD

702 Communications

Accent Communications

Agassiz Water Users Incorporated
Assiociated General Contractors of America
Alliance Pipeline

All Seasons Water Users Association
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 Water Users

Cable One

Cable Services

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

Cenex Pipeline

Central Pipe Line Water District
Central Power Electric Cooperative
CenturyLink

Corps of Engineers

Consolidated Telephone

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 Rural Water Users Association
Dickey Telephone

Dakota Northern Railroad

Dome Pipeline Company

Dakota Valley Electric Cooperative
Dakota, Missouri Valley & Western
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
Griggs County Telephone

Greater Ramsey Water District

GT PLNS NAT GAS
HALS TEL

IDEA1

INT-COMM TEL
KANEB PL
KEMELEC

KOCH GATH SYS
LKHD PL

LNGDN RWU

LWR YELLRELEC
MCKNZ CON
MCKNZ ELEC
MCKNZ WRD
MCLEOD

MCLN ELEC
MCLN-SHRDN R WAT
MDU

MIDCO

MIDSTATE TEL
MINOT CABLE
MINOT TEL

MISS VALL COMM
MISSW W S
MNKOTA PWR
MOR-GRAN-SOU ELEC
MOUNT-WILLIELEC
MRE LBTY TEL
MUNICIPAL
MUNICIPAL

N CENT ELEC

N VALL W DIST
ND PKS & REC

ND TEL

NDDOT

NDSU SOIL SCIDEPT
NEMONT TEL
NODAK R ELEC
NOON FRMS TEL
NPR

NSP

NTH PRAIR RW
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 W SUPPLY

NDDOT UTILITY COMPANY AND ORGANIZATION ABBREVIATIONS

Great Plains Natural Gas Company
Halstad Telephone Company

Idea

Inter-Community Telephone Company
Kaneb Pipeline Company

Kem Electric Cooperative Incorporated
Koch Gathering Systems Incorporated
Lakehead Pipeline Company

Langdon Rural Water Users Incorporated
Lower Yellowstone Rural Electric
McKenzie Consolidated Telcom
McKenzie Electric Cooperative
McKenzie County Water Resource District
McLeod USA

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

MidContinent Communications

Midstate Telephone Company

Minot Cable Television

Minot Telephone Company

Missouri Valley Communications
Missouri West Water System

Minnkota Power

Mor-gran-sou Electric Cooperative
Mountrail-williams Electric Cooperative
Moore & Liberty Telephone

City Water And Sewer

City Of "o '

North Central Electric Cooperative

North Valley Water District

North Dakota Parks And Recreation
North Dakota Telephone Company
North Dakota Department of Transportation
NDSU Soil Science Department

Nemont Telephone

Nodak Rural Electric Cooperative
Noonan Farmers Telephone Company
Northern Plains Railroad

Northern States Power

Northern Prairie Rural Water Association
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 Supply Association

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

S CENT REG WD
SEWU

SCOTT CABLE
SHERDN ELEC
SHEYN VLY ELEC
SKYTECH

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

STUT RWU

SW PL PRJ

TMC

TCI

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

UPPR SOUR WUA
US SPRINT

USAF MSL CABLE
USFWS

USw COMM
VRNDRY ELEC

W RIV TEL

WAPA

WAWSA

WEB

WILLIRWA
WILSTN BAS PL
WLSH RWD
WOLVRTN TEL
XLENER

YSVR

D-101-10

Red River Rural Communications
Reservation Telephone

Roberts Company Telephone
Roughrider Electric Cooperative

Red River Valley & Western Railroad
South Central Regional Water District
South East 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 Users
Southwest Pipeline Project

Turtle Mountain Communications

TCl of North Dakota

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

Upper Souris Water Users Association
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 Rural Water Association
Williston Basin Interstate Pipeline Company
Walsh Water Rural Water District
Wolverton Telephone

Xcel Energy

Yellowstone Valley Railroad

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
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Existing Topography

Void — Void — Void — V  Existing Ground Void

Existing Cemetary Boundary

77777777777777777 Existing Box Culvert Bridge

77777777777777777 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

e  Existing Guardrail Metal

Existing Edge of Water

————— X= — — — —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 4 _68_ A _B__ L B _8_ _

[ ]

e L s e e s

—— = — 8 — —=— — = — —

Proposed Topography

— REMOVE —— REMOVE —

LINE STYLES

Existing 3-Cable w Posts

Existing Utilities

Site Boundary

Existing Berm, Dike, Pit, or Earth Dam

FO

Existing Ditch Block

FO

Existing Tree Boundary

Existing Brush or Shrub Boundary

OH

Existing Retaining Wall

Existing Planter or Wall

PL

Existing W-Beam Guardrail with Posts

SAN

Existing Railroad Switch

Gravel Pit - Borrow Area

SAN

Existing Wet Area-Vegetation Break

sD

Existing High Tension Cable Guardrail

SD

FM

Existing High Tension Cable Guardrail with Posts

TV

3-Cable w Posts

Fow —— ooooooososooreooo

Fence

Remove Line

Wall —_———

Retaining Wall (Plan View)

W-Beam w Posts

High Tension Cable Guardrail with Posts

D-101-20

Proposed Utilities

Existing Electrical

24 Inch Pipe

Existing Fiber Optic Line

Reinforced Concrete Pipe

Existing TV Fiber Optic

Existing Gas Pipe

Existing Overhead Utility Line

Existing Power

Existing Fuel Pipeline

Existing Undefined Above Ground Pipe Line

Under Drain

— — — — —— — Edge Drain

Traffic Utilities

———————- Conductor

———————- Fiber Optic

Existing Sanitary Sewer

Existing Loop Detector

Existing Sanitary Force Main °

e Existing Double Micro Loop Detector

Existing Storm Drain

Micro Loop Detector Double

Existing Storm Drain Force Main

Existing Micro Loop Detector

Micro Loop Detector

Signal Head with Mast Arm

Existing Culvert ®
Existing Telephone Line *
Existing TV Line *

Existing Water or Steam Line

Existing Under Drain

— Existing Signal Head with Mast Arm

Sign Structures

e&———e Existing Overhead Sign Structure

Existing Slotted Drain o

Existing Overhead Sign Structure Cantilever

Existing Conduit [

Existing Conductor

Existing Down Guy Wire Down Guy

Existing Underground Vault or Lift Station

Overhead Sign Structure Cantilever
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Right Of Way
77777777777777777 Easement
77777777777777777 Existing Easement

————————————— Rightof 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
———————————— Existing Ground
———————————— Existing Topsoil (Cross Section View)
Void — void — Vvoid — v Existing Ground Void (Not Surveyed)

77777777777777777 Existing Concrete

Existing Aggregate (Cross Section View)

—  Existing Asphalt (Cross Section View)

—  Existing Reinforcement Rebar

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

Depression Contours

********** Supplemental Contour

Profile

Subgrade, Subcut or Ditch Grade

— Topsoil Profile

Existing Curb and Gutter (Cross Section View)

Striping

E— —— Centerline Pavement Marking

Barrier Pavement Marking

- - - - - - — Stripe4IN Dotted Extension White

- = = = = = = GStripe 8 IN Dotted Extension White

- - - - = Stripe 8 IN Lane Drop

Pavement Joints

R Doweled Joint

B S e N e e e Tie Bar 30 Inch 4 Foot Center to Center

Tie Bar 18 Inch 3 Foot Center to Center

t—+—+—+—+—+—+—+—++++—+++ Tie Bar at Random Spacing

Bridge Details
777777777777 Small Hidden Object
777777 Large Hidden Object
_—— - — - Phantom Object
- Existing Conditions Object
_——_—— - — - — Centerline Main
fffffffff Centerline Secondary
—_— = = — Excavation Limits

—--——--——--——-- Proposed Ground

Sheet Piling

Barrier with Centerline Pavement Marking

D-101-21

Erosion Control

""""""""""""""" Limits of Const Transition Line

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

Fiber Rolls

Environmental

v Wetland Mitigation

— Excavation Limits

4ra a0a 2oa a0a aon aoa o0 a0 wa 20a Existing Wetland Easement USFWS

et sttt s st s sie aas e w5 Excisting Wetland

> Tree Row

Existing Wetland Jurisdictional
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Mz% North Arrow (Half Scale)

A Alignment Data Point
(o] Alignment Monument
X Spot Elevation
x Existing Miscellaneous Spot
* Existing Access Control Arrow
® Existing Benchmark
® Reset USGS Marker
(@] Iron Monument Found
@ Iron Pin R/W Monument
[ J Property Corner
[ J Iron Pin Reference Monument
© ® Right of Way Marker (Exst, Ppsd, Reset)
x Existing Federal Reference Corner
@) {D Existing Section Corner (Full, Quarter, Sixteenth, Meander)
{B Existing Witness Corner
Yoy Existing Control Point (CP, GPS-RTK, TRI)
Yoy Existing Traverse PI Aerial Panel
A Existing Reference Marker Point NGS
A Existing EFB Misc

ok

SYMBOLS

Existing Bush or Shrub
Existing Large Evergreen Tree
Existing Small Evergreen Tree
Existing Large Tree

Existing Small Tree

Existing Tree Trunk

Cairn or Stone Circle
Existing Artifact

Existing Satellite Dish
Existing Weather Station
Existing Windmill or Tower

Reinforced Pavement

[ BB KA [csB

=

O

D-101-30

Continuous Split Barrel Sample

Flight Auger Sample

Split Barrel Sample

Thinwall Tube Sample

Standard Penetration Test

Inclinometer Tube

Excavation Unit

Existing Ground Water Well Bore Hole

NORTH DAKOTA
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> {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 Il, Type IlI}

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

b P

] (J

Ik I

b

b

Ik
C——0
G—T

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

O——————  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
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- ()

sl ce0zrarso

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

2R LR LI
. QED% - a0 0 ORBRRXPDOD

O

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

&

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
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© B

I

(]

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

a n jal jai n Y

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

5] 5] 8 &

Pump
Sanitary, Storm Drain, Exst Water

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

< S d 4q4 d O

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

] ]

=4 ng i

- Existing Utility Marker

Existing Meter

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

D-101-33
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Cross Section Legend D-101-40

' ol

Light Standard - Multiple Variations Pole - Multiple Variations
- Longitudinal Transverse o Longitudinal Transverse gtc‘)er;?rete g},g‘%
Description Parallel to Roadway Perpendicular to Roadway* Description Parallel to Roadway Perpendicular to Roadway* Wood Feed Point
with Traffic Signal Guy

- Power =
OHT1 OHT2 Power Structure
Power with Light

Power with Transformer

Cable Line

Conduit Line

Overhead Power
Transmission Line
Electric Line

E1 @ CDU1 @ CBL1 @
E2 @ CDU2 @ CBL2 @

° o ManhoIEeI - Multiple Variations

Fiber Optic Lin ectric

ber Optic Line Fiber Optic

OH1 OH2 Gas

Inlet
Sanitary Force Main
Sanitary
Sanitary with Valve
Steam
Storm
Storm Force Main

Overhead Line Storm with Valve
Telephone
Water
Water with Meter
Water with Valve
Water with Air Release Valve

F1
F2

Gas Main Line

Gas Service Line

GS1 @ GM1 @
GS2 @ GM2 @

Gas Transmission Line

GT1 @
GT2 @

Fuel Pipeline

PL1 @
PL2 ®

* Usually the transverse utilities are shown on a cross section with 2 or more symbols.

Sanitary Sewer - -
The utility runs from one symbol to the other, but the connection may not be shown.

Force Main . . .
Anchor High Tension Cable Guardrail

Sanitary Sewer

SS1 ® SSF1 @
SS2 ® SSF2 e

—
——————— 1 HTC Gdrl

Steam Line

Connection to infer that
probably will not be displayed

Storm Drain
(Assumed Depth)

SD1 @ |STE1 @
SD2 @ STE2 e

Telephone Line

T1
T2

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.

TV Line

V1 @
V2 @

Water Main Line NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION
9-20-18
REVISIONS

DATE CHANGE
6/14/2023 CADD Standards Update

Water Service Line

WSt @ WMm1 @
Wws2 @ wWMm2 e

PROFESSIONAL

PE-4683

06/14/23




STANDARD RURAL APPROACHES D-203-8

Right of Way 60" Minimum Desirable ————— Right of Way . ‘ APPROACH INSLOPES  Right of way _
€ of Highway Varies o0 i Varies 0
' | . ' Drivi Traversable End Section (TES)+ | - L ' Drivi
Edge of Pavement | instiln T Edge of 12' Driving Lane when available (See Nc(>te 2)). | ](Eoﬁi:;ilggp : Edge of 12' Driving Lane
oreslope| | - . ! . . .
PLAN VIEW Edge of 12' Driving Lane I . € of Highway B | . € of Highway
Flared End Section (FES) —— Edge of Pavement — Edge of Pavement
Flared End Section (FES) “
Toe of Slope —\ Toe of Slope ©
[0 Q
e — = __9-_8;44 ——————:\- ’EQ Ax\\
cwn S o
Top of Surface w A Exsislting ‘ v % > Existing ‘ 2E
£ 2]
Top of Subgrade ‘\ pproach Slope §£ Approach Slope |<—"“u§.|
=L
X yi /
[ T € of Approach Graded Shoulder I 60" or More Graded Shoulder : T Less than 60' —————
28" on Field & 4 o4 / ¢ of Approach G of Approach
Private Drives 30 24 ~_ N A I N A h Culvert
l Approach Culvert Graded Shoulder pproach Culvert Graded Shoulder I pproach Lulve
\ 1
A\ X
2%
Length of culvert varies — Existing 5o Existing 28
to meet conditions i Approach Slope H =% ¢ 8:1 Approach Slope 55
M SE Slope ’ém /
FES T~ """~ 7 TFES % o T T T T T T 7 AN __'//
Radius Toe of Slope & Toe of Slope i i
Varies //
—B V' Eict V' Existi
Existing —B _Existing
foreslop ) \ " 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 CcsP CSP Arch Low Volume
Field Drives | Private Drives Public Roads
15" 15"
5 5 Radius R=40 ft R=40 ft R=50 ft
18 18 218 Maximum Grade 10% 7% 7%
24'x18 Storage Platform 241t 24 ft 50 ft ¢
24 2 28'x20 Vertical Curve Length 10 ft 10 ft Varies (Min. 20 mph)
NOTES:

60'

Storage Platform
Vertical
“ Curve Note 1
— B

+2% Maximum

1. 5% Max Rollover between approach storage platform and highway.

2. Approach pipes up to 24" diameter are acceptable (with traversable
end sections) for Case 2. Install approach pipes larger than 24"
diameter in accordance with Case 1.

Edge of 12"

(28' on Field & Private) Driving Lane

12' 12' 30' 12' 12'

Tie to Exiting Profile within

24' R/W (when possible)
Existing Ground
- S N ) _———— —.L/: - Existing Ground C ¢

APPROACH GRADE ON FILL SECTION

Curve Driving Lane

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 L — -
| 30" Waximum Grade - I
ﬁ 24' j _ -
- L B
S . Q-- c
Surface /" crour &1 Tie to Exiting Profile within Existing Ground —/ APPROACH GRADE ON DEEP FILL SECTION
____________________________________ _ R/W (when possible)
k 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 sle\{}sed R’Iadlius, %tprage

Storage Platform latrorm, Inslope dimensions,
' d Note 1
“ Tie to Exiting Profile within 102519 | Changed Inslope” to "Foreslope" PROI':EE%SL%NAL
RIW (when gossible) Vertical Note 1 Edge of 12" 06-29-22 | Added "TES", Table, and Note 2 b
ote
—

+2% Maximum

st X 41 ~=
e*\s““g or A —
o Surface —[ Crown* Daten exisg; - 7=
ng Existing Ground

= T2 - ’
T\— Existing Ground

SEeTion ¢ APPROACH GRADE ON CUT SECTION
06/29/22




) ) Post
Attach fabric appropriately

for expected flows

R ISR
TR S
ORI

TR
'0'6'6’6’3‘3’03‘00‘0‘:‘:""{:”’?3?::‘:\"::t‘:‘
R AKX
R0y “oo,o,:,o,o,m““ $

S
S
SIS
S
S
S
S
RS
235

24" Min

XOEAK
LR

R
LR

A

NN

st

Embed filter fabric 6" min
Embed woven wire 2" min

Embed with compacted soil to I
restrict flow under the silt fence

r slopes 3:1 or greater \

POSt embedment
0

20" min
24" min

INSTALLATION DETAIL

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

40 Mmax
T\POSt SPacinQ
A \\‘
N =y
5

——

/ Supported silt fence

EROSION AND SILTATION CONTROLS - SILT FENCE

/" See Note 1

TYPICAL ISOMETRIC

See Note 1

Unsupported silt
fence (fabric only)

t Woven Wire

28" min height above ground

Existing ground

SILT FENCE SUPPORTED

Fabric entrenchment

SILT FENCE UNSUPPORTED

Existing ground

D-260-1

Post

Plastic zip ties (50 Lb tensile)
located in top 8 Inches

K

fabric \

Tire compaction zone

Al

Flow Flow
fa 7
oE
o 88
I
o o<
o £
-2 =
C = [$]
S0 T !
£ =c
S
O)w @
L0
Eq
30
=
8o
al
£c
EE
o
AN

)

MACHINE SLICED
SILT FENCE

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. Install silt fencing parallel to contour lines.

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

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

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

This document was originally

10-03-13
REVISIONS issued and sealed by
DATE CHANGE Kirk J Hoff
06-26-14  [Standard drawing resulted . . ’
from splitting standard D-708-2. Reg|strat|on Number
06-27-16 Revised details & added new ones. -
08-27-19 New Design Engineer PE Stamp. PE 4683 ’

on 08/27/19 and the original
document is stored at the
North Dakota Department
of Transportation




Ends overlapped 12" minimum Stake 4" to 6"

from end of roll

L}
oo 4' max.
0\&3\3\:;;\:;}:,,0 Less than 5"
SRR '
S S e 6 Less than 5"
S
T “\ 0 ] I
SEEERE S 001 OX L A oowwxs 3
Backslope R s
A e A A |
Fiber Roll N A
iber Ro
Optional Weir* )
Detail A

EROSION CONTROL
FIBER ROLL PLACEMENT DETAILS

For stake installations
see staking detail

7R
=5 RN i
PRI TR, rows of fiber rolls
GO SREERXERERKK
‘ AT
oo SHUUSTOUUSY RIS
[ ,«.'z‘:ft:t:t?; % \‘3\‘%{’%”\\?\\? TR
J<X ST X Q X
A R, 2

Aoro:mgé\\;‘ Foreslope

SIS
1 §\\ \/(

Stagger joints between

D-261-1

For staking of
overlap see

Ot e . . . T & Detail C
Optional Weir. Use in flat areas, such as the Red River Valley, where there is potential for water to back up TGRS %

on adjacent property. Lower fiber roll enough to prevent water from backing up on adjacent property. Pedssie Stake at each end
Do not use 20-inch fiber rolls in flat areas where there is potential for water to back up on adjacent property. and 4' max. O.C.

along entire length
12 OR 20 INCH FIBER ROLL - DITCH BOTTOM

For stake installation
see staking detail

PLAN VIEW FOR SLOPE APPLICATION

Flow

3
35

R

XX

XX ]

3%

N
D

>

20000
vadeY
X

%
va

<
—
XY

2

\ O30

@,
%
R

7

X
X
£
X
—
%

e
K

A

S
%

W

AN

R
SN
A8
S
N

N
R
R

bottom

<

[3}
=
o

Side slope Detail C

Overlap fiber rolls 12" min.

e

STTTIZTIN
RIS Less than 5" |
SRIIBIET

KRR KRR KRR R RIS IR ‘v",',v"""’v""""’ ERRRRRIK KKK KX KKK XK LXK KX KX XX KKK XXX KX RXX XXX XK KKK KX XX X X
ST R B O B S S R O A I O S S S TR S SO S IR SRS
0070026020 20%0%620 %6200 1620206202 0% %0 o o0 Yoot tote et o; 620260 65620 %010 00 20020 0205620 % 16%% 026 %620%620 %65 00 %620 %2020 26020 %620% o e o206 Je e %’

Less than 5" ——| |=—

2" X 2" nominal wood stakes

Detail A
Fiber Roll Overlapping Staking Detail

XA

Place stake at each
toe of ditch slope

Place stake at each
toe of ditch slope

Stake 4" to 6"

Stake 4" to 6" from end of roll

i
i

from end of roll ‘ " " .
i PLAN VIEW FOR DITCH APPLICATION 2" X 2" nominal wood stakes
|

Soil from trench

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

Flow

e 5 o e AR R LRI 11810 This document was originally
FIBERROLL | NOMINAL | MINIMUM STAKE MINIMUM MAXIMUM IS 2 ‘%%%%%% REVSIONS issued and sealed by
DIAMETER | STAKE SIZE LENGTH TRENCH DEPTH | TRENCH DEPTH 3/\,3,, A Trenching depth ::;;/ S W — Kirk J Hoff,
NN N N / - XN -10- ied plan view for aitch an . .
6“ 2|| X 2" 18" 2|| 2u LR ,\\/\/\0 \\,\\ S5 ,,/,/\,/:\,,\\,,,,//// \?Jﬁﬁevaaﬁg;c?g?rs“t;idzdndtat'ileench Reglstratlon Number
H ¥ 0 dimensions -
12" 2" X 2" 24" 2" 3" M 10-04-13 | Revised fiber roll overlap detail PE 4683‘ L.
" " " " " " Fiber RO” Staklnq Detall 06-26-14 SS;Z%?%;?”%;?OS"-?V{VJJ"%QM-1 on 08/27/19 and the Orlgmal
20 2"x 2 36 3 5 08:27-19 | New Design Engineer PE. Stamp document is stored at the
North Dakota Department
of Transportation
NOTE: Runoff must not be allowed to run under or around roll.




gk

7}?,,,,%},,,,41,1%“

S 11—

1" stainless release bushing

on
%"-13 gr. 8 serrated flange nut ﬁ{ - ﬂ‘ s i ~
%" U.S.S. steel flat washer 3}2 [ ! [ Q 1%"
(]
K]

142" teflon bolt retainer —— L1

T
%" U.S.S. steel flat washer

Ground line

%"x2%" gr. 8 flange bolt

I
I |
| 15"
I
I
I

Multi-Directional
Slip Base Assembly

%" dia. bolt with

[
7\6" @Il 4" max.
Ground line i

Minimum 10 guage — = = === =g
anchor plate (one \Y\_ , —
post installation) \ | / 4"
| Lin

%" dia. bolt with washer o= / 1
and lock washer or rivet (=3"—=3"~]

T
()
i
K
1
-
Anchor unit

I

Anchor Unit and Post Assembly

9 o

A e T
X /
Minimum 10 guage / 7
anchor plate (two \ ° / L
post installation) t & :‘_*6"*47*1"

washer and lock washer

%" dia. bolt with washer —
and lock washer |

Post sleeve

Anchor unit

Multi-Directional
Slip Base Anchor Unit
and Post Sleeve Assembly

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

Traffic Flow

Traffic Flow

Perforated Tube

6%6"

3%," 4_T_7 3%,"

STl

M A v
:,,+L,,,i, |
- - /j

\\ ‘,“ / 6" dia.

m-=—{0=

511" EX
{ +— / "
I —B——|/ %
F TN |
I "/ "

R=9 1/ 60° I
16 1%6‘| L

Top Post Receiver

Plate - ASTM A572 grade 50
Angle Receiver - 2%"x214"x%" ASTM A36 structural angle

12"
3%," 39/32
= T
:? WAt 9
il
\ﬁ 7
I ! 8

6" dia. 7

Bottom Soil Stub
Tube - 3"x3"x7 gauge ASTM A500 grade B tube
Stabilizing Wing - 7 gauge H.R.P.O. ASTM A1011
Plate - ASTM A572 grade 50

A%H [

Bolt Retainer for Base Connection
Bolt Retainer- /," Reprocessed Teflon

Notes:

D-704-7

1. Torque slip base bolts as specified by manufacturer.

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

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

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

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

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

Telescoping Perforated Tube

Properties of Telescoping Perforated Tube

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

(B) For additional wind load, insert the 2%¢"x10 ga. into 2%5"x10 ga.

Anchor Tube Wall U.S. | Weight | Moment | Cross | Section
Post | Wall | ga0ye| Wall ] Size Size |Thickness| Standard | per Foot | of Inertia |Sec. Area| Modulus
Number Size Thick- Size Thick- | Slip |without in. in. Gauge in? in? in?
of Posts in ness in ness | Base | Slip 3 ]
- | Gauge| ™ |Gauge Base 1% x1%| 0.105 12 1702 | 0129 | 0380 | 0.172
in. 2x2 0.105 12 2.416 0.372 0.590 0.372
1 % 12 No 2:4 2% x2% | 0.105 12 2773 | 0561 | 0.695 | 0.499
1 gé 1; '\/‘f 23/2 2%6x2%s 0135 | 10 | 3432 | 0605 | 0841 | 0590
1 21/2 10 \((e)s 2% x 2% | 0.105 12 3.141 0.804 0.803 0.643
2 1 ]
1 2% 12 2 12 Yes 2% x 2% | 0.135 10 4.006 0.979 1.010 0.785
1 21 12 2% 12 Yes
2 2 12 No 2%
2 2% 12 No 2% Top Post Receiver Data Table
2 2% 12 Yes S
quare Post
2 | 2% | 12 Yes Sizesg) | A | B | C| D] E]F
2 21/4 10 % 12 Yes 2%6"x10 ga. 1%4" | 216" | 3% | 294" | 13%,4" | 17"
3 ; Z 21;2 13 A 12 izz 214"x10 ga. 1%" | 21" | 3%¢" 54 12,0 | 1%"
5
3&4 2% 10 Yes
3&4 2Y% 12 2% 12 Yes
3&4 2V 12 2 12 Yes
3&4 2% 10 2% 10 Yes

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

2-28-14

REVISIONS

DATE CHANGE

9-27-17 |Updated to active voice
10-03-19 |New Design Engr PE Stamp

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 10/03/19 and the original
document is stored at the
North Dakota Department
of Transportation




Retainer strap is on
front side of sign post
and on back side of
anchor unit

Ground line ‘\

Grade 8 bolt, nut,
and lock washer
(see Alt. A Note 3)

See Alt. A Note 4 X@

Grade 8 bolt, nut,
and lock washer

(see Alt. A Note 3) \@
See Alt. A Note 1c ﬁ

Sign post
/QP

24

A

Retainer strap
(see Alt. A Note 1b)

)
]

\
T

| — See Alt. A
Note 4

Sign post

[

S

Detail A

4

Retainer strap

L Anchor unit

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

——

)

Front View

Anchor unit

\
T \ ‘
EEEEE4 on@@non@§ _‘é 500
A Y T
\

Breakaway U-Channel Detail

Install a maximum of 2 posts within 7'.

b
See Detail A

(see detail) / H L Retainer strap
N\
\Q\\\
5] AN o) _
2h [ 7] s o
THmY & N[
H N A Ground line
£ ‘ NS g F
Anchor unit — J\z/‘i 42!
SAVa: N
i Ul
Side View Back View

Alternate A

211

i

==

- 1.938" #— 8.562" ——1.875"5
\ \
L 375" !
.375"‘ 1 Ty |
L\ [T L1 (" ‘ m —
T ‘ U 17.125" ‘

Retainer Strap Detail

Te

U-Channel Post

D-704-8

~— T >
to-—
I Si t
o] | ign pos! —
]
@,
Sign post ]
gn post ——__| 51— N
| L3
|
o S | = 2- bolts grade 5,
] lock nuts and
s | | lock washers
] o]
— AU
| 18" min i
= < —
|| = 2- bolts grade 5, |
’// lock nuts and "
I lock washers .
] ]
o] “'Q\
/} 2- bolts grade 5,
18" & I o lock nuts and
| S - lock washers
o] o]
] ]
& d
- o]
.-\ " .
16" min.
\:> 2- bolts grade 5, o ——
or—| lock nuts and |
+—H4 N lock washers o
] ]
Ground line 2" max. | Ground line ‘\ |
A\ i o] o]
& o
¢ I™— Anchor unit > [™— Anchor unit
] ]
" (60" min.) N (42" min.)
BN B Sy Nl

Breakaway U-Channel Splice Detail
Alternate B
(2.5 and 3 Ib/ft)

Install a maximum of 3 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.
c) Assemble strap to back of anchor unit using %6"x2" bolt, lock washer and nut.
d)

Rotate strap 90° to left.

2. a) Drive anchor unit to 4" above ground.
b) Rotate strap to vertical position.

3. a) Place %6"x2" bolt, lock washer and nut in bottom of sign post to facilitate alignment of sign post with proper hole in anchor unit.
b) Alternately tighten two connector bolts.

4. Complete assembly by tightening %¢"x2" bolt (this fastens sign post to retainer strap).

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.

Breakaway U-Channel Splice Detail
Alternate C
(2.5 and 3 Ib/ft)

Install a maximum of 3 posts within 7'.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

2-28-14
REVISIONS issued and sealed by
DATE CHANGE Kirk J HOff
9-27-17 |Updated to active voice ) ) ’
10-03-19 |New Design Engr PE Stamp Registration Number
PE- 4683,

on 10/03/19 and the original
document is stored at the
North Dakota Department
of Transportation




p——
\ | \ 3%"
1~ ROAD 'WORK
24%¢" 24%" ——— 4% o4 \ o J
NEXT XX MILES |- : ¥
R 1% 620l1-60 * P ROAD | WORK ee
- Satkground: orange 4 SER ¢
<= NEXT XK MILES) |-
NEXT XX MILES ﬂ
r 157" —— 14%
‘ ) ‘ R 21" j *
- 151%6"»6?* 151%6“»‘ ‘ { Legef(i?);asia(r_;r?-refl) See ARRONPETALS
. I T I 3%" Background: orange
©* NO WORK i
. 22%¢" 4%" 24
1IN PROGRESS 1
620-1b-60 * | i I
Legend: black (non-refl) ‘ iy
Background: orange e 4%
I ROAD WORK i
NEXT XX MILES m
—— 157" — 14% 43"
R 15 l *
G20'523'72 See ARROW DETAILS
| 48" | Legend: black (non-refl)
57/5"j | FGVZ" ‘ i Background: orange
=TT 3%"
“ END
—— 190" ———=— 20" ——~ 3% o4
ROAD 'WORK |- | |
—— 16% ——tfr—— 18" ——1 | 4y \ ‘ | i
R 1l 2 1o f : 5
G20-2-48 | o f 2 7
Legend: black (non-refl) "
Background: orange §f2(EIEQ o H 16M*/3|—.[ o E N FQ BC E D 1 :1;6“
2739} %4»{6 6" =11%s" »{31;3%6»« 13" »l ii ‘1’26 48"
i MINIMUM FEE $80 4
WHEN WORKL§ PRESENT |1+
" o h147/15 — }<725/2 ‘ prpd e 24%¢" S et
meglpien Lo ” *
WABI;I-‘ FO R 4Y ;/C Leé;er?i:zg;i;(-r?oﬁ-reﬂ)
hg = L 2% ackground: orange
” P I IJ.QT | 6‘1'C“ 30"
o —— 81%g" = | 2%
i 6"C
L 3h"
R 1% 6% Al
G20-4b-36

CONSTRUCTION SIGN DETAILS
TERMINAL AND GUIDE SIGNS

Legend: black (non-refl)
Background: orange

| 48" |
l i
3
= 149" i 141%g" 5%

CEXIT |+

12— 14—~

5%"
I

E5-1(L or R)-48
Legend: white
Background: green (orange optional)

\ 36" |
I 1
- |DETOUR
3‘15‘ 29.7" 415‘
M4-8-36

Legend: black (non-refl)
Background: orange

[—11*/2"’3»(112"»‘ |
DETDUR 5D

5% o oo
o

R 1%" Lg »»«9—]

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

See ARROW DETAILS

See ARROW DETAILS

~— R %"

o
R

B - — - —
G20-50a-72
G20-52a-72

M4-9(L or R)-30

Right or Left

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

M4-9-30
Straight

ARROW DETAILS

NOTES:

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

or left.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

8-13-13

REVISIONS

DATE CHANGE

8-17-17 | Added sign & background color
10-03-19  |New Design Engineer PE Stamp

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 10/03/19 and the original
document is stored at the
North Dakota Department
of Transportation




24"
%"
11T,
y \ | \ 5"
8 - "
CETAKE [T+
4" 24"
TURNS | =
\ | J s
R 1%" # 91%4" | L }
*I‘;g/m"
R1-50P-24
Legend: black (non-refl)
Background: white
24"
s
R 1%" 81/8" [‘
2%
MINIMUM 30
3%6" 1 2
. FEE 3D 18"
Y
80 |15

1,

R2-1aP-24

Legend: black (non-refl)
Background: white

48"

|
T

-+ STREET,
CLOSED

— o Lg»ﬁﬂ«‘g’lq =

R 1%" —

R11-2a-48

Legend: black (non-refl)
Background: white

CONSTRUCTION SIGN DETAILS
REGULATORY SIGNS

i :
STREET CLOSED [~
«~f- 10 MILES AHEAD e
LOCAL TRAFFIC ONLY we
(= 13%" ——{3"l= 8" —= 10" —t4=— 11" — 4y
R 1%" \ L o I
R11-3¢c-60

Legend: black (non-refl)
Background: white

60"
" *
=22l — 2% ——— ) 4
L STREET CLOSED | =
% TD 5"?: 30"
— =3 2%
THRU TRAFFIC |-
| 241, | 24% 1 4"
R 1%" | *
R11-4a-60

Legend: black (non-refl)
Background: white

D-704-10

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

8-13-13

REVISIONS

DATE

CHANGE

8-17-17
10-03-19

Revised sign number
New Design Engineer PE Stamp

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 10/03/19 and the original
document is stored at the
North Dakota Department
of Transportation




CONSTRUCTION SIGN DETAILS D-704-11

WARNING SIGNS

R 3 R 3 R 3"
%
‘ WORD LETTER SPACING
! AHEAD Standard
T H ‘R U I " f“"ﬁl" 111%6"H _ 200 FT Standard
" 4% " "
— o TR U\C KS ee 350 FT Standard
{ 6'D =— 15%" ———— 15%¢" —— 3% = 12%e" == 12%"— | 3k%"
] N\ 1 3%" N\ b 500 FT Standard
Conal i Ny O ENTERING: )i (- EXITINGT )=
R I G H T j &0 - 14" 137/8""‘ T 3" 14" 137/8"4" 31/2u 1000 FT Reduce 40%
21" Z 1 2k " "
o o - ) 4 ’ | &c H I G HWAY | &c 1500 FT Reduce 40%
6'D ‘ % MILE Reduce 50%
) i 1 MILE Standard
* DISTANCE MESSAGES
W5-8-48 W8-53-48 W8-56-48
Legend: black (non-refl) Legend: black (non-refl) Legend: black (non-refl)
Background: orange Background: orange Background: orange

R 3"

I
=—12" 111%™

F=10"%g"——=10"%¢" 3" | T
WORK TRUCKS N\ =
9 L
‘ e 1 b= 15%" —=—~— 15%5" ——| 3%
165" 16%6——1 | 3" —
-— L - — BT 6"C
‘I } 6'D — .
= 10% =101~ [ 3 T 2
ONLY Z_ i
1 A
“ 7he" i
B R %"
See ARROW
DETAILS 3%6"
W5-9-48 W8-54-48 W9-3a-48
Legend: black (non-refl) Legend: black (non-refl) Legend: black (non-refl)
Background: orange Background: orange Background: orange
R 10%"
R 3"
1/||
J - 31"

W9-3a-48

ARROW DETAILS

191975 ——mr=—19"5%¢"

SHOULDER\ |~
1
[ ,}‘?%T;‘: G 413" NORTH DAKOTA
! — DEPARTMENT OF TRANSPORTATION
2 70 81313 This document was originally
T e REVISIONS issued and sealed by
| DATE CHANGE ;
70 8-17-17  [Updated sign number ] Kirk J HOff’
i 1 [Revsadatnand oo deee Registration Number
PE- 4683,
on 10/03/19 and the original
document is stored at the
W8-94-48 W8-55-48 North Dakota Depgr‘tment
Legend: black (non-refl) Legend: black (non-refl) of TransPortatlon
Background: orange Background: orange




<718

- 5/8 1”/16
4%6" 4-‘ r‘*

%~ ﬁ ?
Y »+‘ - o8u 12
16 J ¢

R 1 | *
2Ye"

W16-7aP-18

Legend: black (non-refl)
Background: orange

f 21%" 21%" 1

Legend: black (non-refl)
Background: orange

EQUIPMENT') |-
[y /asi
~—16%" 16— AN
\ 7"C
W20-51-48
Legend: black (non-refl)
Background: orange
54"
e |
1 | 1 3" 1
NEXT 00 MILES | |
6" %" | URWZ"
W20-52P-54

—=—13%" 13%"——

BRIDGE

17" ———=— 16%" —=

W21-50-48

Legend: black (non-refl)
Background: orange

-l )+37/8

ROADWAY

=—14%¢" 14%5"—

W21-51-48

Legend: black (non-refl)
Background: orange

_— 199/16 19%6" ———

7 BAVEMENT >

=—141" 147" ——

BREAKS

W21-52-48

Legend: black (non-refl)
Background: orange

7"C

7"C

CONSTRUCTION SIGN DETAILS
WARNING SIGNS

RS

“RUWLE

= 121%5 — 121%¢" =

RIPS >~

=1 %wm%’(

W21-53-48

Legend: black (non-refl)
Background: orange

iR
FRESH OIL \ '~

e 22" —— Vf,i,L,

LOOSE ROCK /|~

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 | Added details for sign
W16-7aP-18.

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 11/1/19 and the original
document is stored at the
North Dakota Department
of Transportation




Orange retroreflective

White retroreflective

Orange retroreflective
White retroreflective

*‘ 18" min ’* )
4

4"to 6"

36" min

Orange

DELINEATOR DRUM

Provide horizontal, circumferential, alternating orange and
white retroreflective stripes 4" to 6" wide for drum markings.
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
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
top of drum.

Orange retroreflective

L

BACK TO BACK
VERTICAL PANEL

Provide alternating orange and white retroreflective stripes,

sloping downward in direction vel
Place retroreflective sheeting on
minimum of 270 square inches o

vehicular traffic. Where the height of the retroreflective
material on the vertical panel is 36 inches or more, use a

stripe width of 6 inches.

BARRICADE AND CHANNELIZING DEVICE DETAILS

White retroreflective

»‘ ’:8" min

45° 36" min
6" More than 36"
6‘<
Orange | T
STACKABLE Molded

rubber base
(min weight
30 Ibs)

hicular traffic is to pass.
both sides of panel with a
f retroreflective area facing

4" to 6"

Orange retroreflective
band (night use)

White retroreflective
band (night use)

Orange retroreflective
band (night use)

Orange

TRAFFIC CONE

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
stripes for each cone with the top stripe being orange. Use
maximum 3" nonretroreflectorized space between the
orange and white stripes.

NOTE: For barricade markings use alternating orange and white

retroreflective stripes, sloping downward in the direction traffic is

6"
on
4

1- %" x 3" bolt joining
sleeve and upright (typ)

3to 4"l

28" min

Provide retroreflectorization of tubular markers more than

g
White retroreflective 2"t 6" A
band (night use) 3

Orange

24" OD (min) »‘

on
3"
2" to 6"
3"

28" min

i

See DETAIL A
28" min

€ Roadway

TUBULAR MARKER

42" in height by alternating four 4" to 6" wide orange and
white stripes with the top stripe being orange. 1.

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

D-704-13

-

=

Flexible delineator
White retroreflective
band

W6-4-12 or
W16-7aP-18

%" @ x 3" anchor
Orange k\/

NN

===
Surface mountable Installation
ase hole

4

Galvanized steel anchor
(see INSTALLATION

NOTES) DETAIL A

%

Flexible
delineator

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
Remove butyl as close as possible to pavement surf;

or hot melt butyl.
ace.

. Upright

1%" x 1%" x 12 gauge
Galv steel perforated tube

Horizontal brace
Attach to upright and
rail with %"@ x 5" bolt

Sleeve
1%" x 1%" X 12 gauge
Galv steel perforated tube

1" 46" 19"
(9" for 6'-0" (9" for 6'-0"
rails) rails)
7 Barricade rails —
| Il Il | 1" x 8" wood slats or
, \ hollow-profile plastic rails
T T
18" 2.6 ‘ I 0.080" Aluminum |
B -6" | F"/ sign panel
| | (when applicable) — T
O A |
5.0 ] - _—_— — _—___ L 4'-10%"
g ‘ 2 - %" x 4" bolts
} 50" | joining sign panel,
rail and upright (typ)
| ] o |
14 :

161" Ballast
10%" ¢ (see Table)
i __

S —

‘l 4-7%" ! \ ‘
Horizontal brace 5-0" 1
1%" x 1%" x 12 gauge \— Skid
Galv steel perforated tube 1%" x 1%" x 12 gauge
ELEVATION VIEW SIDE VIEW Galv steel perforated tube

BARRICADE ASSEMBLY DETAIL

(I

R 0.12" ‘ 4-0" ‘
R 0.25" —_——m === v~ (A) Limitations when using 8'-0" barricade
I | rails: 1) use no sign pelmtﬁl, and 2) |—— Attach sign panel to top barricade rail
R 0.625" 0.100" Aluminum [ | extend no more than 1'-0" of the with %g" x 1" hex head bolts with a
sign panel N | barricade rail past the uprights. square washer on back side of
(when applicable) | | 26" barricade rail
I
|
| . . .
TT T Aluminum barricade rail -
Il I L.~ (sce BARRICADE BLADE
********* - — — — DETAIL) Upright
e 19" x 1%" x %" x 50"
. " f 6'-0" (A) | Galv steel perforated tube
Symmetrical — j — 9 1 | Attach barricade rails to ———
uprights with 2" corner
I I bolts
5'-2%" 50"
. 47" Uprights slide inside =~ —— S
0.094" ——=— 118" : sleeves - use no bolt or V 13/6.?)\:61% x 14 gauge x 12"
fastening device G;Iv stegl erfo?'ate% tube
NOTE: This is the only I I P
type of rail . .
acceptable for H H "
use with this UJ g B E 451b sand bag 2 | 18
barricade 0.812"
assembly. * iﬁ\ﬁ mﬁ\ - ——— * — — — ¥
0.24" J L * 25— ‘
. 41 1/2u 5.0" L |
Skid
1%" x 1%" x 14 gauge x 5'-0"
BARRICADE BLADE DETAIL ELEVATION VIEW SIDE VIEW  Calvsteel perforated tube
BARRICADE ASSEMBLY DETAIL
(Aluminum Barricade Rails)
6'or8'

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

V46" min —— f—

Steel u-channel
1.12 Ib/ft min to

(Wood or Plastic Rails)

(For each side of

MINIMUM BALLAST

barricade support)

4 - 25 |b sandbags

6 - 25 Ib sandbags

gs based on a wind speed

of 56 MPH. Sandbags assumed to be placed at or

.0 Ib/ft max)
" — 2"min F=— ) -
R% Without Sign
SECTION VIEW
%"2 (typ) ‘ — %" Fastener With Sign
‘ 7=\ ‘ VAR Note: Number of sandba
! One Direction Bi-Directional near the ends of the skids.

REFLECTOR DETAIL

DELINEATORS

’4L MOUNTING DETAIL
T 2'to 8

8" 6" Roadway surface
L Y"o (typ)

. R %" Il T

-

T

4

ELEVATION

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

Delineator

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 11/1/19 and the original
document is stored at the
North Dakota Department
of Transportation




Note: In curb sections, place signs a
minimum horizontal distance of 2'

from face of the curb to near edge of
the sign.

W20-52P-54
(when
required)

Orange flags
(urban areas)

6'to 16'

-ﬂ 15" |l 24"
54"

]

Vertical clearance

3"

ﬂfz;g::zﬂk

CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS

S

Vertical clearance
(main sign)

60"

18"

60"

3

L 15" Tij"ﬂ 15" F

8"
I
12"
Extend
supports 24" 48"
12"
12" L

a

Vertical clearance

Vertical clearance

R6-1-54 54" B
(when 15" 24“*1 15"
required) \ _______ 4‘_[
1T
I f | 24" T
12" 12" h
Extend
supports 24" 48" T

36"

il
<l

3n

Vertical clearance

Vertical clearance

D-704-14

NOTES:

1. Sign Supports: Galvanize or paint supports. Minimum post
sizes are 2.5 Ib/ft u-channel or 2" x 2" x 12 gauge steel
perforated tube, except where noted. When installing signs on
u-channel, minimum post size for assemblies containing a
secondary sign is 3.0 Ib/ft. Post sizes based on a wind speed
of 55 MPH.

Place signs over 50 square feet on 214" x 215" perforated tube
supports as a minimum.

Do not attach guy wires to sign supports. Attach wind beams
behind sign panels when used with u-posts.

2. Sign Panels: Provide sign panels made of 0.100" aluminum, %"
plywood, or other approved material, except where noted.
Punch all holes round for %" bolts.

3. Alternate Messages: Install and remove alternate message
signs on reflectorized plate (without borders) as required. (i.e.

‘ (main sign) 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) 4. Route Marker Auxiliary lSignsl: Provide route marker auxiliary
o mi 48" x 48" DIAMOND SIGN R1-2-60 - YIELD SIGN R1-1-48 - STOP SIGN 48" x 48" SIGN 24" x 36" SIGN S'%"S'kSgchn%S ‘23 fard;"da'ﬂj';e;“?nhatﬂd d'fetc"fnnarLa:f?;vsv with
min (with 30" x 30" secondary sign) (with R6-1-54 sign as required) (with R6-1-54 sign as required) Sy oo and fegend fhat maich the route marker fhey are
e " nterstate - white legend on blue background
rT: 48 | g g
—_ - 48" ——] 2" 24" 12"t Interstate Business Loop - white legend on green background
N =<1 12" 24" 19 r ‘_1 US and State - black legend on white background
E:gek;nf finished =~ r ﬂ * —TT ™ * County - yellow legend on blue background
shoulder T~ "
- 10
L e T~ 3" 30" g" 4o Lol Lol 5. Vertical Clearance: Install signs with a vertical clearance of
i i A Il Il T 5'-0" (see TYPICAL SECTION.) In areas where parking or
TYPICAL SECTION 1 > R1-50P-24 T : I Il 20" pedestrian movements are likely or the view of the sign may be
(48" x 48" diamond warning sign shown) 15" (when I N X 30" obstructed, install signs with a vertical clearance of 7'-0" from
4" required) Il 24" 48" Ro-1aP-24 N I 60" 15" 3" the top of the curb or from the near edge of the driving lane in
o e 18" 6" W16-2P-30 T - H { (when N N 20" f* absence of a curb.
A 12" | /\ / 8 1;: - | 12" required) Il 3 Il i The vertical clearance to secondary signs is 1'-0" less than the
L ‘.‘ J * j Il * Il 10" 24-- vertical clearance stated above.
e 1%" " | |
! f : T ‘°‘ 12 + 18 15 | 24" ‘ ° ] T Provide a minimum clearance of 7'-0" from the ground at the
. 3 - " t for signs with an area exceeding 50 square feet.
[ n T I | 'J 18 pos
I I 1l T % Vertical cl . 3
1" . _) ertical clearance C_ . . ) .
Lj; ol 1 Vert|ca| clearance * L J * Ve"(t'r%aa|i:|§ia’r15‘)”°e Vertical clearance T (main sign) T ’ Vertical clearance 6. Portable Signs: Provide portable signs that meet the vertical
T Tl T} (main sign) . 3" ta— 24" —= 3" 9 (main sign) . — 12" . (main sign) Vertical clearance clearance stated above when it is necessary to place signs
. I 3 Ll 30" —J= Vertical clearance 3 Vertical clearance I~ 24" 3" | Vertical clearance (main sign) within the pavement surface.
1%" 3 3 24" ‘ (secondary sign) (secondary sign) (secondary sign)
* L } } * NS iNE I e I ins | Use of low-mounting height (minimum 12" vertical clearance)
. } 1 ortable signs for 5 days or less, is allowed as long as the view
}7]7: | 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 obstrlcted. Time delays caused%y unforseen
) l 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%" failures, etc., will not accrue towards the 5 day period. Use of
* * 108" 96" 60" R9-8 through R9-11a series, W1-6 through W1-8 series, M4-10,
1 G20-1b-60 and E5-1 is allowed for longer than 5 days
1%" 101/2.. 6" —— 32" 32" 32" 6" —| 16" 32" 32" 16" |=— ‘ o (when ——f 12" 36" 12" f=— g yS.
" required) Restrict si ted rtable si rts shown in th
21 (Tol Tol Tol T ( T Tl T N N " N " Tel Tol estrict signs mounted on portable sign supports shown in the
Vertical clearance 0T I Ol N ) Ol N ‘# 12" == 24" = 24"~ 12 F ‘ o0 ‘ L L 28" LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT
(main sign) Il 20" I l I Il 20" l I T T T % 12 h24" 24"*1 1o F 1i‘ | 3" 24" H 1o h24"ﬁ 1o details to a maximum surface area of 16 square feet.
1 L ool 1 1 N v I Il I ot lo
‘ HJ( NI 'l HJ[ Y \\1,, 1 11 T T T T i 5
24" y 24" I 200 l ¥ l 1 20" ¥ l ¥ ¥ ¥ 15! g 13 | 150 oa0 !
ROUTE MARKER ] I N I Iy I I Ui N 1 il \ N Ik | i
ASSEMBLY L’ Il Il 1) L il Il il J I Il I le] | ‘ lo| C - L MINIMUM BALLAST
f ‘ ‘ ‘ ‘ f ‘ ‘ ‘ ‘ f ‘ ‘ ‘ ‘ f ‘ f ‘ ‘ T T (For each side of sign support base)
4" Vertical clearance 4" Vertical clearance 6" Vertical clearance 3" Vertical clearance Vertical clearance  Vertical clearance 3"  Vertical clearance
. 36" — (main sign) (main sign) (main sign) (main sign) (secondary sign) (main sign) (main sign) K
L - 18" = ! \ \ \ IhL N \ Sign Panel Number of 25 Ib
I 108" x 48" SIGN 96" x 48" SIGN 72" x 36" SIGN 72" x 24" SIGN 60" x 24" SIGN 48" x 24" SIGN Mounting Height 'Sanldb_ags for
E & (t) 4' x 4' sign panel
1 6
18" 0.080" aluminum or 5 8
126" mi %" plywood sign panel %6"2 x 314" A325 or equivalent
W for r573|n bolt (2 per support) joining sign 7' 10
. " . or panel and supports
308? aIur;unym or | ) ) . 150" min Upright Note: The number of sandbags are based on a wind
36" 2" plywood sign pane %6"@ x 3" A325 or equivalent for 7' % 2 speed of 55 MPH. Place sandbags at or near the
Upright bolt (2 per support) joining sign vertical gt" >|<2 o 12 S ends of skids.
1%" x 134" x 12 gauge panel and supports clearance eel pertorated tube )
, Steel perforated tube Horizontal brace NORTH DAKOTA
Sleeve Attach to upright DEPARTMENT OF TRANSPORTATION ) o
21" 78" max 1%" x 1%" x 12 gauge Horizontal brace with %¢"@ x 5" bolt 10413 This document was originally
1 %60 x 3" A325 or Steel perforated tube 2% x 214" x 34%" x 12 gauge Sleeve REVISIONS issued and sealed by
equivalent bolt joining Skid 5 or 7 Steel perforated tube 2%" x 2%" x 12 gauge DATE CHANGE Kirk J Hoff
| — Steel perforated tube support upright and sleeve 1%" x 1%" x 12 gauge min?nrmm 5. x 3" A325 or Steel perforated tube 11-14-13 | Revised Note 6 Ir oth,
Uf? minimum post size of [ | Steel perforated tube vertical em ivalent bolt ioinin 9-27-17 | Updated to active voice Registration Number
215" x 214" x 10 gauge 12min - gy o clearance qlrl_ ot and sIevJs . 9 Skid 11-01-19 | Revised 60"x24" sign detail
i 2last L=l R T o v al 215" x 2%" x 12 gauge PE- 4683,
Vertical clearance T (see Table) 1 Kl jn (optional % Steel perforated tub iqi
(main sign) By — 23% 18% 9" eel perforated tube on 11/1/19 and the original
48" C J Ballast —L —}
| (see Table) ¥ document is stored at the
PORTABLE SIGN SUPPORT 30 r—— 34%" —=] ‘
36" x 36" LOW-MOUNTING HEIGHT w 72" ! North Dakota Department
RO/l\JSTgEI\,cA/EFEP;ER PORTABLE SIGN SUPPORT of Transportation

HIGH-MOUNTING HEIGHT




END
ROAD CLOSURE LAYOUTS
D-704-15

ROAD WORK
G20-2-48
LL ~Post Mtd
<
o SﬁﬁED END Notes:
IT ROAD WORK 1 Variables
Portable Xx G20-2-48 S = Numeri
) Ll W20- Post Mtd ~ erical value of s -
Interi 1-48 W = The wi speed limit or 8 .
endslnl:: pavement R2-1-48 Post Mtd L= Mlnlmviljldth of taper in feet. 5th percent”e.
ere ( Post Mtd and other roads W’iTt‘h|ingthdof taper, S x W for free
see note # urban, resi - peeds of 45 ways, expre
# o = 5) SPEED MIT ENFORCED - SPEED 5 plaorban, residential, and other Of 4o mph or Fggstser,fczr Yo Spreosays,
. T as i veable ; of 40 m
: MINIMUM FEE $80 3.P|:Cee[ﬂ(§)he;s when located on ro:zsembnes and signs on porgg)lor less.
\£V1'6R'48 2|5t : h IHEN ORKERS PRESENT L X X dimensiilén?s?..tor drums, barricades of ©
optional c|20 : / G30.55- LI/ 4 a.nd for tan cones for taperin .
il P, 21§ “ W1-6L-48 Post Mid | Poatntte 'S!)ascs?b?equenc'”g P s e g
PN geg : (optional) ™ = (seeo:to't\gtgm fro panci wihere shoulder widih at the beginning of the taper when
ortable R \ Post Mtd LE - s ser to the w provide suffici
. FT hol ork area ufficient
FTT CL&QE% I Jé:e'?cmsure Standard Drawiind place on roadway surf;Ocoem’ Sm ove
SPEED : Space drums 25' ¢ t XX MLE » vol ype A on roadways with o - e
112 ® = as conditio oc I olume (25 mph or | slow moving traffi
BE o] LIMIT = ns warrant o < Use Type B on ro dess and 750 ADT or less) ic speeds and low
PREPARED - XX : : W20-5-48 o i (40 mph or less aﬁdw;gs with moderate traffic s
10 ST0P T W1-3R48 Post Mtd BES 4’7 5S gge Type C on roadWayosowp-‘tET or less). peeds and volumes
128 R2-1-36 s W1-4R-48 E5 - > 5 Re- mph or over 5000 ADT ith high traffic speeds and
Portable r W3-5-48 o5~ Sequenci | e-establish speed. Determ')' volumes (over
Watas - o etoe Poet M 2 Sequencing WiSGag o location and conditions ine exact speed limit in the fi
Portable L I = W panel Portable 6.Determine the reduced ) e field, dependent on
12B - or construction. Whei speed limit based on the i
LEFT LANE speed limit si re speed reductions e in-place speed limit
L CLOSED Place the sign with the desired speede:e%eed.ao mph, install a Seclonbdefore
# fms o WA31P-30 YHXFT Varies 7.Install flagssegr?wafﬁﬁzd limit sign at % B uction (not to exceed 30 mph.)
[aa] = = M A signs - . .
A g . A (see note #9) W Suoclﬁnt 24 inch square flaggs o urban areas when signs ar
v W1-6R-48 Post Mtd 20-5-48 such a distance above the perpendicular to the edge e not portable.
f (optional) T : Post Mtd %L Min 8 '(':“;p - edge that the flag does r?otstglfjépe sign, and at
T | & Post Mtd P : ROAD R2-TaP-24 | g:Wh\;erreenX;tg;gS:peed imit signs within reduced the sign when
. : C i, W1-4L- 10.As : ry, engineer wi reduced speed zon
R2-1aP-24 2S Ft | . . LOSED (s:eOSt M Porlt1 I_b48 acci?dom'on‘ use portable sig:’lllg etermine safe speed. es:
Portable Short term < : : R11-2-48 note #6) able 11.Si ance with NDDOT Stand upports in lieu of post mo .
(see note #6) L siriping with & " Barricade Mtd . N .thgn G20-55-96 is not requi ard Drawing D-704-14 unted signs in
hard s : o B at contains this si quired if this layout i .
roadw;Jrfaced @ ' segsfp|| <K 12.Recommend using 40 m the work Is less tr:;s ﬁ%ﬂ of other traffic control
ys ) £ 22 o ing 40 mph IS less than days.
< @ . h £ 22 | Sequencing and conditions dictate otﬁera,’?s:d limit in vicinity of Workers, unless locati
ol & . SPEED 4|3 | arrow : ’ ocation
>E€ o X panel _
gEeg ®-_Space dums 25 ctoc B W1-6L-48 LIMIT (see note #4) R2-1-48 —
g 3% é ® conditions warrant arricade Mtd W4-2L-4 XX R2-1-48 8 SL'?"EAED CE WARNING SIGN SPACING
| S . -2L-48 A Short term g IT Road i
y : Post Mtd ré S Type Distance Between Si
: ! ping ) Min. (ft) ans
w248 : o o | ﬂ Sl
ortable 2S Ft ] I < -24 W - Low Speed (over 30 to 4 150 150
Interim pavement Post Mtd e Urban - High S 0 mph) > 150
Q im pavement (additiol R2 = Rural - Hi peed (over 40 mph to 50 mph = 280 280
= W20- starts here W1- nal speed -1aP-24 igh Speed (over 50 mph ph) | 360 360
T - 0-7-48 1-3L-48 drop-see note # Post M Urban Expresswa ph to 65 mph) 720 360
< Portable R2-1-36 1L W1-4L-48 e #6) (additional ;d (55 mph to 60 mp%)a”d Freeway 720 720
N !
c A e Sasdtional speed E¥mnrorsy
(%2} o =
~ ° W13-1P-30 Interstate/4-Lane Divi 1000 1500
1L - (see note #9) SLI?I\EAIIE'P o (anisnance and Surveying) 750 -
11 Post Mtd £ 1000 1500
SPEED 1 XX I <5 g W4-2R- KEY
LIMIT e R2-TaP-24 2 RZT 1723 Post M =i Type lll barricade 2
XX i Portable = Post I\;}& < -8 % = Sign e Work area
(see note #6) 11 (see note #5) = g L] ; " Flagger
R2-1.36 12 B X o & R2-1aP-24 Delineator drum oo s
N P equenci
Poriable & B \ LU END 1 (see"ﬁ‘ {\Atd & Tubular markers I Vert ing arrow panel
E o R2-TaP-24 ROAD WORK < ote #6) ertical panels back
12C PREPARED = W3-5-48 ( Post Mtd 0z oY to back
10 STOP 1 Post M see note #6 -2-48
td ) Post M
| td Shoulder
s Taper
* 1 e Ws4-48 SPEED LIMIT ENFORCED Longitudinal Buffer Space ' Rl(G)EI)Lé\gE
1L Portable D SPEED LIMIT
S X ENFORCE
MINIMUM FEE $80 peed L MILE D
W3.5.48 WHEN WORKERS PRESENT (mph) Mir?r(]]gézt W3-5-48 WHMINIMUM FEE $80
N E!
TYPE Portable G20-55-96 20 ) | | Post Mtd W20-5-48 N WORKERS PRESENT
TEMPORARY R Post g z = Post itd TR
OAD : td
35 200
Sion R CLOSURE W20-1-48 20 250 NO
ogn p 2-1aP-24 not needed Post Mtd 25 305 DEPARTIENT OF TRANSP
roject using pi 50 360 NSPORTATION
pilot car TYPE B 5 425 9-27-
. 5 2 7-13
g ROAD CLOSURE WITHA D 60 495 REVISIONS
Portable Two lane highw IVERSION 65 570 DATE SN
W20-1-48 provided (signi ay where roadway is closed 2 En 051717 | Updated Noes & Spa L
bridge and 9 Img shown for one diFeCtiOneo ?iln)d detour 75 550 150129 | Shon, Notes, & pvm‘fMt"Sgdztge":
culvert installation wi nly). Use o cfied arger of Road Iork PRO
ion with %4 mi n Anead and Spd Limit Ert FESSIONAL
> mile or less closure. HALF ROAD CLO;—JEE (C)N 11-29-22 R:n‘igsgd[’ggﬁgsr:\;:/vvsi:med PE-4683
HIGH SP A MULTI-LANE
4 lane undivi . EED HIGHWA ’
ivided highway wi Y
y with half the
roadway closed W20-1-48
) Post Mtd
11/29/22




CONSTRUCTION TRUCK AND TEMPORARY DETOUR LAYOUTS cosong N D-704-22
CROSSING

Truck
approach XXXX FT KEY
R1-1-48
Post mounted: \
RITT8 \ (see note #9) W8-55-48 = ggfrgcglde KXJ  Work area
Post mounted Post mounted | !
(see note #9) W8-54-48 \ ! [ !
TRUCKS

B ‘ Post mounted oot i c ‘w ﬁ Sign ] Flagger
| \‘
‘ c ‘ ‘ c ‘ xxxx = TYPE L
‘ TRUCKS CROSSING ROADWAY
ﬁ\ ‘ 1L I TYPE K W8-55-48 Trucks crossing through highway.
\ \ TRUCKS ENTERING ROADWAY Post mounted Cover signs or take down at night.
\ Heavy truck traffic onto through highway.
Cover signs or take down at night. *
/ Truck R1-1-48 R2-1-36 ST
W8-54-48 approach  Post mounted or SPEED
Post mounted (see note #9) LIMIT "——
W1-4R-48 3R
# Post mounte: P (\),:g rr??u‘r:? ed X X W3-5-48
W1-6R-48 W20-7-48 XX X X Portable
h Barricade mounted ~ Portable WP H. M.P.H. i
W13-TP-30 W13-1P-30 R2-1aP-24
W1-6L-48 (seenote #2)  (see note #2) Portable W3-4-48
Barricade mounted / Portable
i ﬂ | | | | |
— 124 ! 12 A ! 12 B ! 12¢C ! 12¢C !
T 12 ¢C T 112 B T 112 A = 112 A—f
[ [ [ [ i
- - = I =
P Y, TYPE M
R2-1-36 TEMPORARY DETOUR LAYOUT
SPEED Temporary detour for culvert installation within major work areas.
PARED LIMIT Remove signs when detour is removed. Engineer may eliminate SPEED LIMIT ENFORCED
STOP XX or need for flagman depending upon location and condition of detour. RORD WORK 620-1-60
W20-7-48 -1-
W3-5-48 . VV1-4L-48 Portable R2-1-36 MINIMUM FEE $80 == .
-5 W3-4-48 oo Post mounte W1-3L-48 SPEED WHEN WORKERS PRESENT 20-1b-60
Portable Portabl 20 XX 1 ] (see note #8)
ortable ROTaP-24 Post mounted LIMIT BE 520.55.96 o
Tt MeH -55- ost mounted TT
Portable WA13-1P-30 >M(P)H( X X PREPARED Post mounted
(see note #2) W13-1P-30 — JO STOP
(see note #2) oo ROAD WORK
R2_1;p_24 W3-4-48 \';V3&5;‘|8 NEXT 00 MILES =>
W20-7-48 Portable Portable orable Y
Portable J J J j j FC>520t-52aR-t7§/
:( 0ost mounte
) ) ) A 50 to ! \1\ 150%tgt A L 12B L 128 L 12C ‘\ 500' Min 300' Min
12 B 128 i TR
P TYPEN TYPE O
] TEME’?RdARY CfOtNSthRLfCTh!?N 2 & 4 LANE HIGHWAYS WHERE E
emporary half-roadway construction for two-lane highway.
R2-1-36 Maintain one-way traffic through work area within major work area. TRAFFIC IS MAI NTAI N ED END
T-Intersection location used in
PREF?ERED SLF;hE“ETD conjunction with other standards ROAD WORK
G20-2-48
waas JO STOP XX Post mounted Po§t1r;110-3r?te g 1L
Por_ta_ble — W20-7-48 (see note #9)
W3-4-48 & Portable
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 DEPARTMENT 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:\j;;ﬂg
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 | DATE CHANGE
s T s 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 g\ggegoﬁgfgtmﬁ;fed 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
8. Install sign G20-1b-60 when work is suspended for winter. Urban - High Speed (over 40 mph to 50 mph) 360 360 360
9.  If existing stop sign is in place, a 48" stop sign is not required Rural - High Speed (over 50 mph to 65 mph) 720 | 720 | 720
' . g p .g P LT p 9 q L . L . . Urban Expressway and Freeway
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 mph) 850 1350 | 2200
11. Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. Rural Expressway and Freewa
(70 mph to 75 mpyh) v 1000 | 1500 | 2640
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500 1 1 /29/22




SHOULDER CLOSURES AND BRIDGE PAINTING LAYOUTS

D-704-24

ROAD WORK
7 (Optional)
G20-2-48 (Optional) ROAD
Portable Truck mounted attenuator WORK
{optional) AHEAD W20-1-48 -
= Portable < _— -
_— _— _ W201-48 _— | ROAD WORK —
— - — NEXT 00 MILES -
oo & Porievle - <N\ ~ B
. e @® T - o Portable \ﬁ
;: ﬁ ;: ﬁ Maximum
5 miles SHOULDER
‘ c ‘ %8B ‘\ %8 ‘ %A %L | _Longitudinal WORK
1. Drums spaced buffer space
\ ‘ \RZ 1-36 at %S in Work area §
] Tl o _rveer [ TYee s TYPET et
; i ruck mounte
G201 SHOULDER Shoulder work ROAD WORK Work beyond the shoulder Mobile operation on shoulder
20-1-60 Signing not required if work space is
Portable WORK G20-2-48 behind a barrier, more than 2 feet
MINIUI R2-1-36 Portable behind the curb or more than 15 feet
9 | e Portable W21-5-48 from the edge of the roadway.
W21-5-48 AR R2-1aP-24 (See note #4) Portable
Portable Portable e
(see note #5)
Portable
END G20-2-48
ROAD WORK Portable Truck mounted attenuator Notes
‘ (optional) 1. Variables
‘ A S = Numerical value of speed limit or 85th percentile.
f | - W = The width of the taper in feet.
E— E— ‘ -_ E— E— L = Minimum length of taper, 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.
T —© l- é l\ ! ,L ,L i i i ,L “ 2. Space delineator drums for tapering traffic at dimension "S". Space delineator drums or tubular markers for tangents at 2 times "S".
@ @ f W20-1-48 3. Sequencing Arrow Panels
- e - = e Use Type A on roadways with slow moving traffic speeds and low volume (25 mph or less and 750 ADT or less).
£ E o ‘ = = Portable UseType B on roadways with moderate traffic speeds and volumes (40 mph or less and 5000 ADT or less).
] %B %A KL Longitudinal buffer space %A %A Use Type C on roadways with high traffic speeds and volumes (over 40 mph or over 5000 ADT).
' Drums spaced ‘ ‘ Work area 4. Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions.
R2-1-36 at %S in R211-36 5. Determine the reduced speed limit based on the in-place speed limit before construction. Where speed reductions exceed 30 MPH,
ROAD SPEED shoulder taper SPEED install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at %B.
LIMIT Obtonal LIMIT END 6. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of
NARROW TYPE U (Optional) ROAD WORK the sign, and at such a distance above the edge that the flag does not touch the sign when limp.
X X i X X X G20.2-48 7. Cover existing speed limit signs within a reduced speed zone.
Shoulder Work with Minor Encroachment e 8. Asan option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.
RN Minor driving lane encroachment. R2-1aP-24 Portable 9. Recommend 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.
W5-1-48 W3-5-48 Fee Reduce speeds to 40 MPH or less. (See note #4)
$80
Portable Portable , Portabl
R2-1aP-24 ortable
(see note #5)
Portable
N N - € N N -
«
Bridge
L See plans —_— —_— —_— —_— —_— —_— —_— —_— —_—
ﬁ ﬁ ﬁ ﬁ = for details i: ﬁ
— _ | Workarea | C !: %C F %B F %A E %A ‘ %A t:
—> i j | TN
® @ / A
- e @ % T . _— 1 — R2-1-36 fi
e E E R - - BRIDGE BRIDGE <PEED agger
, %B %A %A KL S 2 ) ‘ %A | %A X PAINTING PAINTING LIMIT
T =" Barrier F SPEED
Drums spaced 3 or drums XXX FT XX LIMIT
at %S in S3 X X
shoulder taper I
SHOULDER SPEED END -50- W21-50-48 | | 7.
CLOSED SHOULDER R2-1-36 TYPE HH LIMIT ROAD WORK WF?; rtg?)lge Portablo Portable W3-4-48 w0 fha-ie TYPE Il TR
XKFT CLOSED sPeep]  Shoulder closed on freeway XX G20-2-48 Portable Rz‘”f‘i‘g Bridge painting (see note #4)
LIMIT Portable (se; ?tot()el ) Portable
W20-1-48 | R2-1-36 ortable
Portable W21-bR-48 N3o-48 W21-5aR-48 XX Portable
orta Portable (optional) Portable See note #4
Portable M\I:\EMEUM ( ee nole ) NORTH DAKOTA
550 Longitudinal Buffer Space DEPARTMENT OF TRANSPORTATION ) o
R2-1aP-24 92713 This document was originally
Speed Length .
(Se,;?or,g&:s) ADVANCE WARNING SIGN SPACING < (,ﬂph) Min (?eet) REVISIONS issued and sealed by
Distance Between Signs DATE CHANGE Kirk J Hoff
Road Type Min. (ft) 20 115 81717 |[Updated notes & revised si Ir or,
A B C 25 155 11-01-19 Rgvias:d (;‘:J;Ssp;ivr:ge& sslgr?ss nos. Registration Number
KEY Urban - Low Speed (30 mph or less) 150 150 150 30 200
- Urban - Low Speed (over 30 to 40 mph) 280 280 | 280 35 250 PE- 4683,
Sign Y Work area Urban - High Speed (over 40 mph to 50 mph) 360 360 360 40 305 on 11/1/19 and the original
Rural - High Speed (over 50 mph to 65 mph) 720 720 720 45 360 9
. Urban Expressway and Freeway 50 425 document is stored at the
@ Delineator Drum é Tubular Marker | | (55 mph to 60 mph) 850 1350 2200 55 495
Rural Expressway and Freeway 1000 1500 | 2640 60 570 North Dakota Department
Sequencing Arrow Panel (70 mph to 75 mph) 65 645 of Transportation
© (Caution Mode) Interstate/4-Lane Divided 750 1000 | 1500 70 730
= (Maintenance and Surveying) 75 820




CW21-10 i WORK

) ONVO

)
ver Paivt| |

10"+

Typical Shadow Vehicle 1
Two-Way Roaday

CW21-10A
(See Note # 9)

W20-5-48
CW21-10A
(See Note # 9)

Truck Mounted
Attenuator

(See r\]ote #9) V/-{////\A\\\}“

Typical Shadow Vehicle 1 & 2
Multi-Lane Highways

A =

MOBILE OPERATION
(PAVEMENT MARKING)

-
CW21-10
— CW21-10A
(See Note # 9)

f=— 500'- 750"

0

S

Truck Mounted
Attenuator

| shadow Vehicle 1

Work Vehicle

Two-Way Roadway with Paved Shoulders

f=— 500" - 750' ——

D-704-27

Sign Details

CW21-10
CW21-10A
SeeNote #9) |

/

_ ~ ~ R
Kl

Work Vehicle

? Shadow Vehicle 1
Truck Mounted

Attenuator

Two-Way Roadway without Paved Shoulders

Shoulder
-
-
500' - 750' 150" - 250' Varies Notes

} 1.
2.

s
3.
4.
— — — — — — — 5.
Shadow Vehicle 1 Shadow Vehicle 2 Work Vehicle —_ 6.
Shoulder 7.
Undivided Multi-Lane Roadway 8.
9.
10.

Shoulder

W20-5-48 -
CW21-10A (See Note # 9)

-
Work Vehicle Shadow Vehicle 2 Shadow Vehicle 1 -
Shoulder
1 150" - 250" 500' - 750' 4—1
|
Shoulder : —_
—
—

Shadow Vehicle 1 Shadow Vehicle 2 Work Vehicle e
—

Shoulder

L—— 500' - 750'

—l— 150" - 250" 4—1

Divided Multi-Lane Highway

8"%6" r rf 27%"

27— 8%’
v WET: PAINT | =
!

f P

% 6%"
4 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

" Truck mounted attenuator

L] Flashing arrow panels:

Right directional

Left directional

Double arrow directional
[(®)] Caution Mode

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

02713 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Kirk J Hoff
6-18-14  |Removed shadow vehicle 2 X X ’
on two lane roadways Registration Number
9-27-17  |Updated to active voice
11-08-19  [Changed Standard Heading PE- 4683 ,

on 11/08/19 and the original
document is stored at the
North Dakota Department
of Transportation




KEY

vz Work area

= Flagger

': Sign

S = Numerical value of speed limit or 85th percentile.

ADVANCE WARNING SIGN SPACING

Distance Between Signs
Road Type Min. (ft)
A B C
Urban - High Speed (over 45 mph to 50 mph) 360 360 360
Rural - High Speed (over 50 mph to 65 mph) 720 720 720
=
>
[
<
3
=
B
£
=
3

15'Cto C

Li 10" minimum width ——J

PORTABLE RUMBLE STRIPS ARRAY DETAIL

10" Min.‘" =

W3-5-48
Portable

R2-1-36
(see note 1)

SPEED

MINIMUM
FEE
$80
R2-1aP-24
Portable

(see note 3)

Two-Lane Roadway Portable Rumble Strips

W20-1-48
Portable

12C
T
12C
12C
| TT
BE
PREPARED 1z2¢
Jostor / T—— 1 T
12B
W3-4-48
Portable [ TT
12B
0T
A
F=]
W20-7-48 28 Ft
Portable Flagger
m
X
+
<<
+
pr
%)
59
SPEED
LIMIT
XX "
R2-1-36
Portable
(see note 2)

Portable Rumble Strips
(see note #4)

PORTABLE RUMBLE STRIPS

Portable Rumble Strips
(see note #4)

SPEED
LIMIT
R2-1-36
Portable
T (see note 2)
o
NN
+
<
+
i
(%]
59
Flagger
/ 2S Ft
—1 W20-7-48
Portable R2-1-36
(see note 1)
A SPEED
LIMIT
L XX
BE WNWUM
128 PREPARED 5
i TOSTOP Troraie.
(see note 3)
1/2
W3-4-48
N Portable

W3-5-48
Portable

11 Portable

AT TEMPORARY ROAD CLOSURE w20%1-48

Portable

D-704-33

]

15'C to

| ¥

Reposition if movement is >3' from original position.

Skewing

Reposition if movement is >2' from original position.

Lateral

Reposition if distance between strips is <10' or >20".

P . 1 . . i

PORTABLE RUMBLE STRIPS ARRAY
TYPES OF MOVEMENT AND MAXIMUM ALLOWANCES

Notes:
1. Determine speed in the field based on location and conditions.

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

3. Sign R2-1aP-24 is not required when pilot car operation is used.

4. Do not use rumble strips on a non paved surface or in a pre-
construction speed zone of 45 mph or less.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
02-22-22
REVISIONS
DATE CHANGE
03/07/23  |Use changed to min 45 mph.

PROFESSIONAL

PE-4683

03/07/23




/73“ x %" x 12" Square Tube
_ _ I .

PORTABLE SIGN SUPPORT ASSEMBLY

30"
27N\
L2"x 2" x %g" x 36" ~ N
4 |/
/ o) — . AQﬁ,
N
2000 Lb C ity Spindl \> 30
apacity Spindle
and Hub (Each End) Va y Typ
_ // i g 4
4 Corners %
of Hub //
// %" Dia (Typ)
—2%" x %" X 90"
square tube

V&

4r‘447 L 2n X 2n X}é" X 9"

FRONT RIGHT
2" Ball Coupler

4 Places
on Coupler

%

1%" x %" x 12" PL

Wy Uy qom T
Tubes % 1%" x 14" x 12" PL yp "
E— I e ———— =
3" x 3" x 474" Channel / \ " Dia « 2® Pi \
Tubes 1" Dia x 3" Pipe 3" x %" x 60" Square Tube
% at 10 Degrees Offset
RIGHT
L2"x 2" x 1/4.- x 30"
Channel,
One Side”” 4, [3" x %" x 71" Square Tube
4
E —
% Dia / \ZV<

Outside Edges
% of Angles (Typ)

T0P

® e o

®

D-704-50

Maximum 250 pound weight of assembly.
Use a 14" wheel and tire.

Use no automotive and equipment axle assemblies
for trailer-mounted sign supports.

Other NCHRP 350 or MASH crash tested assemblies
are acceptable.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
11-23-10
REVISIONS

DATE CHANGE
12/02/2020 |Updated Note to active voice.

PROFESSIONALY

PE-4683

12 02 2020




W21-5-48

MOBILE OPERATION

Grinding Shoulder Rumble Strips

D-704-56

Provide truck mounted attenuators on additional vehicles in
the convoy, at no additional cost.

Provide rotating, flashing, oscillating, or strobe lights on
vehicles.

Provide Type B or Type C flashing arrow panels that are
controlled from inside the vehicle.

Provide two - way electronic communication capability in each
vehicle.

Vary vehicle spacing between the protection vehicle and work
vehicle depending on sight distance restrictions. Keep the
spacing of the convoy vehicles such that motorists
approaching the work convoy can see the protection vehicle in
time to slow down and safely pass the work vehicles.

Move advance Road Work Ahead signs as the work area
moves through the construction zone.

ROAD WORK SHOULDER ROAD WORK
NEXT XXMILES WORK NEXT XX MILES Notes:
G20-1-60 G20-1-60
(Portable) (Portable)
2.
o) )
% Mile Min
5 Mile Max 8.
O O
] 4,
- f SHOULDER ) 5
% — — — — — — — — — — — — — |— < WORK ) '
| .
/ > ED ::@ Shoulder | ’llj A]j 10" Min
E ~ ~
6.
% Mile Min 600' Min . L
5 Mile Max (See note 5) 5010 100 .
Protection Vehicle Work Vehicle (Broom) Work Vehicle (Milling Machine)
TWO LANE - TWO WAY ROADWAY TWO LANE - TWO WAY ROADWAY
Typical Protection Vehicle with
Flashing Arrow Panel In Caution Mode
W20-5-48 W20-5-48
ROAD WORK
LEFT LANE RIGHT LANE
NEXT XX MILES CLOSED or CLOSED
G20-1-60 AHEAD AHEAD
(Portable)
Median Oo
O 0O00O0OO0O0
/ o
(o)
prapy  PLAlD s >
Should LD
ﬁ e ~ D AHEAD
% Mile Min 600' Min 50 to 100' L \ 10' Min
5 Mile Max (See note 5) ¢ Work Vehicle (Milling Machine)

Protection Vehicle

INTERSTATE & 4 LANE DIVIDED HIGHWAY

Work Vehicle (Broom)

INTERSTATE & 4 LANE DIVIDED HIGHWAY

Key

Truck mounted attenuator

Flashing Arrow Panel

o, o

o o
00000 % 200000

o o

of )

Caution Mode  Right Arrow Left Arrow

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

111512 This document was originally

Typical Protection Vehicle with Flashing Arrow
Panel In Flashing Arrow Mode

REVISIONS issued and sealed by
- DATE CHANGE .
8-17-17  |Updated notes & signs Kirk J HOff’
10-03-19  [New Design Engineer PE Stamp Registration Number
PE- 4683,

on 10/3/19 and the original
document is stored at the
North Dakota Department
of Transportation




400 CFM FAN
e

BITUMINOUS LABORATORY

AIR CONDITIONER

(110 VOLT)
14,000 BTU \

D-706-1

AIR CONDITIONER
(110 VOLT)
8,000 BTU

\ ] f
\ o1 v [fo—— o oF——— ©
SHELF SHELF CABINET
TABLE ZIN FURNACE ;
LOSET DESK
COUNTER COUNTER COUNTER
DOUBLE SINK \)
6-6" - 4 - 8 AN — /
28" DOOR DRAWERS @
ALL COUNTERS 36" HIGH, A MINIMUM OF 24" DEEP, AND OPEN UNDERNEATH. 8 UNDER
Provide a laboratory with the following:
WINDOW | Al
FRESH AIR VENT — 1. A 1'x1" shelf at 36" above the regular countertop.
N
COUNTER DESK B . -
SHAKER AREA EQUIPMENT AREA 2. Dou.blle compartrrlent “stalrlless steel smk, with each .comlpartment
SHELF R SHELF a minimum of 16"x14"x10" deep. Provide water service lines made
F—— } } ’ = = oy r=% 1 ] of copper or plastic and a diameter of % inch.
\ 40" \ - 3. An exhaust fan capable of removing inside air at a rate of 400 CFM.
N\ PLAN T
SOLID DOOR SOLID DOOR 4. Fresh air vent hinged to open or close manually.
5. 24" x 48" table capable of holding a 200 Ib masonry saw with
9 18' 9" } 191 3" 7‘ a minimum clearance of 36" above the table.
6. A water supply tank with a capacity of 500 gallons and a 20 gallon
AIR CONDITIONER capacity pressure tank on the pump.
N N i N
RECEPTACLES \ N \ N \ \ N 7. Heavy duty type locks, latches, and hinges for doors made to
\ \ \ \ olo withstand the intense use in service.
8. A wall between the office and the work area properly insulated
0 0 0 0 RECEPTACLES 0 to prevent the transmission of heat and noise.
o o)
9. The steel cable tie downs and ground anchors at each corner of the lab.
_ _
— (I |
l:| 10. Electrical service entrance wired for 100 amps and separate circuits
for air conditioners. Space convenience outlets in counter areas
E - - a minimum of four feet apart.
7
COUNTER TO 22— 36—
SECTION A-A
A\ \ N \ N \ N
\\\ \\ \\
\ FRESH AR NORTH DAKOTA
SOLID SOLID VENT DEPARTMENT OF TRANSPORTATION
DAOR 0 0 DOOR 0 0 0 10:03.13 This document was originally
5 REVISIONS issued and sealed by
DATE CHANGE Kirk J HOff
-30- C 's tif ’
l:l 07-30-14 rer:]zia:egdegostfsr!dards title and Registration Number
01-11-16 |Revised notes.
I:l 08-27-19  |New Design Engineer PE Stamp| PE- 4683 )
[ - ] on 08/27/19 and the original
m document is stored at the

A s
SECTION B-B

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 *
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
™ tor 36" % smalle: diam, %" galv. bolts or rivets — f=— Connecting band 15 0.064 - 0.079 7 s 5 26 20 251 1
12" for 42" thru 84" diam
* A i L 18 0.064 - 0.109 8 10 6 31 36 2Vl 1
Galvanized \ T Variable If necessary, warp inslope to 24 0.064 - 0.109 10 13 6 41 48 21 1
Steel Pipe dia J} A N H { Slope match slope of end section 30 0.064 - 0.109 12 16 ) 51 | 60 25:1 T or2
8" i - ‘77 77777 - 36 0.064 - 0.109 14 19 8 60 72 251 2
i I: /l + T g Flow line 42 0.064 - 0.138 16 22 11 69 84 2Y5:1 2
Rolled Edge for ¥ ’l» A —— 7/“»\/\' Pipe —= ~ 28 0.064 - 0.168 8 >7 2 78 o0 o 2
Reinforcement . rr T | ”m it ~~ s ek 3
(see Section A-A) T T T T T T T T T T =7\ Comerplate NI SO IESSSNIIES S 54 | ooe4-otes | 18 | 0 | 12 | 84 | 102 | 2 2
76" 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 1401 3
PERSPECTIVE VIEW +72 0.064 - 0.168 18 39 12 87 126 1% 3
| ELEVATION VIEW -
w LA TYPICAL GROGS SEGTION 78 0.064 - 0.168 18 | 42 | 12 | 87 | 12 1% 3
(showing connector section)
PLAN VIEW * 84 0.064 - 0.168 18 45 12 87 138 1%:1 3
* These sizes have 0.109" sides and 0.138" center panels.
Pipe to which
end is attached = Pipe diameter is equal to dimension "D" of end section.
. ) )
End of pipe, annular End of pipe, annular : : .
Rolled Edge ¥ i W ; ' Manufacturers tolerances of above dimensions will be allowed.
or re-rolled helical or re-rolled helical = Univeral Band Collar
Rod Holder bolted to end section Splices to be the lap riveted type.
Strap Bolt with %" bolts COUPLING BAND DIMENSIONS ) ) )
T Multiple panel bodies shall have lap seams which are to be
Flat Strap i Threaded rod 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 +.
SECTION A-A N A N A A
N ” N ' N Hat Band 2% x 1" 12" - 48" 2%" .064"
TYPE #1 TYPE #2 TYPE #3 NOTES:
For circular pipes with For circular pipes with Eorall bige:sizes 12"-72" 12" .052"
diameter 24" & smaller diameter 30" through 36" PP 2%" x %" 1. Pipes and connecting bands shall conform to applicable
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
] 2% x 14" 12"-72" 10%" .052" reinforcement (see Section A-A). The reinforced edges
A 1" x 6" bolts Rerolled End are to be supplemented with 2" x 2" x %" galv. angle
e | 2r Blz_; %; /;n/i:el Huaaer Band 78" -84 10% 079 for 60" through 72" dia. and 2%" x 25" x %" galv.
%" x 6" bolt —~ $| % o % ’* orLle-rorme! gle 99 3" x 1" 48" - 120" 10" 052" angle for 78" and 84" dia.. Angles to be attached by
t 29" { Rer;!leclf?nd galv. %" dia. bolts and nuts. Angles are to extend from
B . X " _ 100" - " f i ]
/ . SECTIONAL VIEW ? I 6 bt Rerolled End 48" - 120 12 .064 pipe to the corner wing bend
m!"k'064 Reformed Ends : 3. Elongated pipes shall be factory preformed so that the
ic! ness vertical diameter shall be 5% greater and the
| P G horizontal diameter 5% less than a circular pipe.
B BC— Coupling Band Length — f— ) . .
c—-— 4. Coupling bands shall be two-piece for pipes larger than
SIDE VIEW SECTION B-B SIDE VIEW SECTION C-C gﬁ)e?a%']% 'szﬁfetog gﬁ%—&fcfbiﬁgl::'azé:ptame
HAT BAND FOR FLANGED END PIPE ANNULAR BAND Angle Connection ’ ’
'+_ + 5. %" x 8" bolts may be used as a substitute for the
TOP VIEW 1" x 6" bolts shown in the details.
For 12" - 72" pipe: 0.079" strap thickness Die-Formed Angle Connector 6. Coupling bands wider than 14" may be used if a
" Wi " - : 1m . ! .
For 78" - 120" pipe: 0.109" strap thickness 3" spacing for " spacing for n;lnlmum of four %" bolts Wll.h maximum spacing of
Spot Welds See Note 6 14" coupling band See Note 6 14" coupling band 53" are used for the connection.
4" x 6" bolt i Wy g
2 X o bols BCOduEhngth %" x 6" bolt Coupling Band Length 2" oy Coupling Band Length o 5y 7. Length of spot welds shall be minimum %".
‘ and Leng \ %" x %" slots f— 4 4y - %e %e" x 74" slots — 4 4 e ——‘E 6
Single Bar & Strap 2?_/3:_[—~ : "
Connection " . _L} \fb 0 @ | o 0.109" thick
\ 1% 2L - | 1% galv. steel
| T ] — N, N N S
‘ \ \ %
NPENPNPN ! \ \ \ Spot weld at each Band See Detail A
Coupling Band Length —— = Joint Sealant Reformed Rolled corrugation crest
o— when required End Helical Pipe SIDE VIEW END VIEW
SIDE VIEW q SECTIONAL VIEW SECTION D-D SIDE VIEW END VIEW
Bar & Strap Connection 2" x 2" x %" Angle Connector Die-Formed Angle Connector
HUGGER COUPLING BAND 1 Ang
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
08-16-13
Spot weld at each REVISIONS
| 7 | L 11" | corrugation crest DATE CHANGE =
f " 0 | " 01-07-14 | End Section Plan View .
* * 3"or5 2% 02-27-14 | 3" x 1" Corrugation Detail PROFESSIONAL =
09-18-19 | Added Perspective View Detail PE-4684

09-23-22 | Galvanized Thickness Table

\
%" x %" Rib @ 7% %" x 1" Rib @ 11% -

I~ f

SPIRAL RIB CORRUGATIONS 3" x 1" CORRUGATIONS or 2%" x %" CORRUGATIONS
5" x 1" CORRUGATIONS Detail A

%"

— " =

09/23/22

DocuSign




TRANSVERSE MAINLINE PIPE INSTALLATION DETAIL D-714-25

PIPES MORE THAN 4 FEET BELOW TOP OF SUBGRADE

Pay ltems

1) Pipe*

2) Geosynthetic Material Type G
3) Removal of Pipe (if required)

*Included in Pipe Pay ltem
1) Pipe

2) Trench excavation

3) Aggregate Base Course Cl 3 or CI 5
Varies 4) Embankment

NOTES:

Removal of Pipe

0.5' +%0.D.

EXCAVATION DETAIL

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.

/ Proposed Top of Subgrade

Embankment
AN AN RN NN NN NN NN NN NN NN NNONN NN N

7 &

AR N N N N N N N N N N N N N N N N N N
N T S N N N N N N N N N N N N N RN NS
A T R N N N N N N N N N N N R N NN

|

Greater
Than 4' )
Measured Varies

N

Backfill Dimensions
Pipe Materials Dimension (A)
Concrete 050.D.

1

Metal and Plastic | 0.5 O.D. + 1 Foot

+

Aggregate Base Course

J 2 J 7 N%o.o.
O.D. Geosynthetic

Embankment (Concrete) or
Aggregate Base Course Cl 3 or CI 5 (Metal and Plastic)

Cl3orCl5 4
Material Type G
¢ Proposed Top of Subgrade at Roadway ¢
Embankment | Embankment (Concrete) or
| Aggregate Base Course CI 3 or Cl 5 (Metal and Plastic)
. [N NN NN AN NNOXN ANANNANN
VaneS <3 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\]\\ AR I T T T R R N R R RN Slope Var
S\ope PN N O O N e SN SR SY R AR NNV NN NN NN \\\ \\\ \\\ \\\ \\\ \\\ NNANGN N Alieg NORTH DAKOTA
ANIN AT AT AT AT AT AT AT AT AT AT AN AN NN AN NN NN ANNOANN
NN \\\\\\\\\ \\\ \\\'. \\\ \\\ \\\ \\\ \\\Q\\Q\\Q\\\\\\\\:\\\\\\\\\\\\\\\\\\\\\\\\\\\\l\ NNCONN AN N N O O N N N R N NN DEPARTMENT OF TRANSPORTATION
RO T T A T T T T T T e 7-26-13
ST R ; | . . ] ] ] ] . . —
/ | \ DATE CHANGE
___ ! i 10-15-13 | Label Formatting
s Geo Teo (7 Tea T8a Teo FGeo Teo Tes Teo Teo Teo G680 =7 =~ == =1 121-14" | Nomenciature

- - c { ey | Teraoi
Aggregate Base Course 10 od Plastic Pipe ‘
' . . ' 5-27-20 Replaced R1 Fab ith Gt id
—i 6'Max Geosynthetic Material | Cl3orCl5 — 6 Max = 0.5' Changed bedding depth 0"

Type G '




"WAAAAA
2% Curb & Gutter and Valley Gutter 18" | 18" D-748-1
2" 24"
S.W. Led ' ion Joi
1/4"6 g - 6"4‘ 18 %" Expansion Material o 25 |1\/Iin. \ ‘/ gggt’r\?;téog'\]omt
[ -
B Face of Curb Sealant \
2 i i / Backer Pay Limits by SY
astic or —3 TH Rod
Metal Cap §{_ S prewww - \//
. 1m — - %" x 18" Plain m / :R\ l[rease Limit \
— 00" Radius 4" x |6 Round Dowels %" Expansion \
Detail Greased Section X-X Material \
Adjacent to Concrete Sidewalk, ) . 6" 18"
Median, or Parking Lot. Isolation .Joint Valle [
(Sec. A shown. See Sec B for % gontrr\?cttiog Joint % Gutteyr "
additional deta"s_) ‘>H*,7 R=1" ee Note 9. Mﬂﬂ[&tﬂaﬂmm
Face of Pay Limits = 36" = 36" NOTES:
24" Curb ! by'SY 1. Use Curb and Gutter Type 1 (Sec. A & B). Use section "A" with (-) pavement slopes
, e 2" Tooled # T and section "B" with (+) pavement slopes.
=% Joint , , , L ,
) ‘4 f‘ B R=2"M =1 o Z?fi{i?f I 2. Contraction Joints: Tool the Curb & Gutter 2" as shown on the contraction joint details.
ax Slope
_ R =3"Max No"“a‘ Crown) Detail XJ Section Y-Y W 3. Isolation Joints: Use %" expansion joint filler for isolation joint material. Form the backer
qom Ap’ . 4 (10’ Max Spacing) Fy rod and joint sealant opening with a pre-cut piece of wood or other material approved
ﬁ . . See Contraction Joint E by the engineer. Dowel supports are not required on the second pour at a cold joint.
b ;'A : ‘_ ;‘A : '_ ;'A : ‘_ ;‘4 note 6 Flow Line —%" Install plastic or metal caps and greased dowels in the cold joint for the second pour.
- 2 o
R=1 72 E 4. Joint Spacing: For hot bituminous pavements use a 10" max joint spacing for the curb
/ No. 4 bars 58" g3 and gutter with panels on each side of the inlets. For concrete pavements match the
v _ 1 spaced 4-000C g 1! joint spacing for the curb and gutter to the pavement joint on PCC Pavements
?4"‘ ) '.A" "A" "A" "A" "A" '.Ar* "A" ﬁ/ "A" "A" ‘.A" "A" ég (apprOXimately15|SpaCing')
. 8" '.;. A' . A’ ° IS ">A .- > R S ».. I'S l'>A ° b, - A’ .;‘ 5%
24 i e et - K E e T K K y R 5. Joint sealing: Seal contraction and isolation joints as shown in the details. Use joint
' —t—" ' sealant for contraction joints that conforms to section 826.02B. Use sealant for
A . 1o 1o 6" J_ 6" 1o 1o - 6" ] expansion joints specified in note 3 above. Tool and install sealant in accordance
with the manufacturer's recommendations.
+) Slope No. 4 Bars spaced at 12" OC
Rev. Crown) . | . 72" Concrete Valley Gutter Plan 6. Face of Gutter Depth: For hot bituminous pavement use 7" gutter depth as shown.
O e 36 ‘ 36 For PCC pavements, match the gutter depth to the depth of adjacent PCC pavement
. . S p 9 p p J p
P E 72" Concrete Valley Gutter Detail or to construct a 7" depth as shown.
% R=% i ) 7. Tie curb and gutter to abutting PCC pavement with No. 3 bars, 1'-6" in length, spaced
E— Contraction Joint at 4' centers
] 4 — (See note 4 for spacing) ’
\ S T= Thickness of Infet T Varies j r Varies ﬂ 8. On street returns and other locations where new curb and gutter ends and does not
g - Pfh"em.e”t ””t'ezs abut existing curb and gutter, taper the last two (2) feet of the curb from 6"
‘ onplans 0§ \ & \ in height to 0". Install a 1/2" premolded full depth isolation joint, the same shape
R =" " R= ‘ % % / 18" as the curb and gutter just ahead of the taper. Install an 18" tie bar across the joint.
(-) Slope " L
(Normal Crown) Isolation joint '3%'3“,?{;‘X°;“tai‘ins”eet returns 9. Valley Gutter Joints: Form, saw, or score %" min. to %" max. width contraction joints
0.1T ( pacing) y J
I R o } Keyway Detail for 'C“[b & Gutter i i i (a minimum 2" depth) at approx 10' intervals. Seal the joints with hot poured elastic
7 - 8" To be used with PCC P t and Dri type joint sealer (Section 826.02A.2 of the Standard Specifications.) Include all
s i (Tobe used wi avement and Drives) costs for the joint and sealant in the price bid for Valley Gutter.
Varies * Outside edge |—=— Varies - 3' Min —
of inlet frame
2 — ~—6" 6" — 2 3
* l NORTH DAKOTA
_ = _ = H _ = — H:ﬂ DEPARTMENT OF TRANSPORTATION

N L >/
See 6" oo [R=3"=
note 6y e e S

[— R=%;"
i _ e =— 10"
0SB | R fi .
o

=
-

Ly

T T
+ o
1 i

NN 8

RIRER
Ple (e

|—7 Isolation Joint

NOTE: Use #4 deformed reinforcing bars without splices. Include all costs for reinforcing bars at inlet locations (even inlets located
on radii) in the price bid for "Curb and Gutter - Type 1." Extend reinforcement to the second joint (rebar placed through the
first joint) in cases where the 3' min. panel length cannot be obtained.

8-7-2013

REVISIONS

DATE

CHANGE

10-17-17
08-27-19

Updated to active voice.
New Design Engr PE Stamp.

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 8-27-19 and the original
document is stored at the
North Dakota Department
of Transportation




{

}—— Series B

I 3.922"

i

TYPE A
Area = 1.25 S.F.

[

]
N

3.922" 3.922"

/

|
/
Ak
/o
//__IL

N jZ —
Series D |

— Series B

N

%" Non-rust fastener
Iwith button head

vy o
Sign post
12" gauge

Mile signs

N

ASSEMBLY DETAIL

(back to back)

TYPE B
Area = 1.88 S.F.

(CONVENTIONAL USE) REFERENCE MARKERS

\\

— Series B
4
‘ 3.922" - 3.922" |
o
Edge of
Yy . driving
41— lane
161" / ]

D-754-19

(A) 8 Clearance to finished shoulder or

in line with existing delineator posts.

(A)

DETAIL "A"

See detail "A"

+

—
S

sev/ant B R
Series D -| | i—( Z\
| il } %" dia.
L | aNE
3" " :
1 o ©
I o
/ '| o
36 / |
/ / | meLes
ype -
: / |
/L R
L 1 TV bkl
J— t/L — 1
. ] °
Series D | o ¥%" dia. bolt with washer
| o WT and lock washer
i _ I N A
) 6" T “‘ ‘ 24" x 2Y" Perforated
3 anchor post 12 guage
\‘\ I
19%" - Green — / I f

‘ ‘ 215" x 2%," Perforated
| \/ anchor reinforcing
sleeve 12 gauge

1

|

: h% ;\T\i T
L

%" dia. bolt with
‘ washer and lock washer

Fabricate anchor plate
from a minimum of
10 gauge material.

NS

PE C
Area = 2.50 S.F.

POST AND ANCHOR PLATE DETAIL

Edger of
shoulder

INSTALLATION

NOTES:
Installation: Install posts along right shoulder.

Sign: Fabricate backing of 0.080 aluminum.

12 t HL‘ 7 41 or6:1

1

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

other suitable vandal resistant non-rust fastener.

Reflective Sheeting: Use Type IV sheeting.

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

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-1-10
REVISIONS
DATE CHANGE
7-8-14 Revised post and
reflective sheeting notes
8-30-18 Updated to active voice.
8-29-19 New Design Engineer PE Stamp.

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 8/29/19 and the original
document is stored at the
North Dakota Department
of Transportation




Notes:

1

w

IS

PERFORATED TUBE ASSEMBLY DETAILS

. 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'

clearance. Increase the horizontal clearance if required to maintain a minimum sidewalk clear width of 4' from the sign support, not

including any attached curb.

. 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

side of the road in rural districts. Provide at least 7' clearance to the bottom of the sign, where parking or pedestrian movements occur.

Install signs on expressways a minimum height of 7'.

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.

traveled way.

clearance of 2'.

Stop Sign Location
Wide Throat Intersection

Use layout for the placement of "Stop” signs.

Radius | Y-max Y-min.
ft ft. ft
40 50 15
45 50 18
50 50 21
55 50 25
60 50 28
65 50 32
70 50 35
75 50 39
80 50 43

. 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

. Provide a horizontal clearance from edge of shared use path to edge of sign of 3', except where width is limited. Provide a minimum

Radius

x Edge of shoulder

™ Face of curb or edge of driving lane

3" min.

max.
See Note 4

|

4" min.

5' max.

L

¢ of roadway N

Edge of driving lane

or auxiliary lane

Sign overhang F

n—t

Finished shoulder Edge of finished
width T shoulder

See Horizontal Clearance Table ————————

D-754-23

Sign support
spacing

Distance suPpon
below top of sign

L—f Sign height

Vertical clearance

¢ of roadway N
| E—

Typical Section (without curb)

Horizontal Clearance
Table

Shoulder Width| Offset
ft ft
0to2 16
>2 to 4 18
>4 to 6 20
>6 to 8 22
>8 to 10 24

Sign support

Second support, see sign
summary sheet for number
of supports required

Foreslope

Distance squort
below top of sign

Second support, see sign
summary sheet for number
of supports required

L

=—— Shared use path width ——=—

IS
I E I
e I
< I
vt I
u
Sign overhang
Sign support
spacing
n [ n
I I
I I S
I I 2
I I S,
I I %)
I I i
_o  3'min. 1
see Note 1 g
s B
@ Q.
3 3 s
E 5
o =
b= 7}
o
>
~
Pl
[ N 1]
s I
I8 I
<
e I
I < I
ui u

Typical Section (with curb)

Residential or Business District

3' min.
6' max. =
See Note 4

4" min.
5' max.

Shared Use Path

Bicycle - Pedestrian Path

, oreslope

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-3-13
REVISIONS
DATE CHANGE
7-8-14 Revised note 2, added note 4.
8-30-18  |Updated notes to active voice.
8-29-19  |New Design Engineer PE Stamp.

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 8/29/19 and the original
document is stored at the
North Dakota Department
of Transportation




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 2% 12 No | 2% 12

1 2% | 12 (B) | 3(C) 7

1 2% | 10 Yes 7

1 2% 12 |24D)| 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

38& 4| 2% | 10 Yes 7

3& 4| 2% | 12 | 24 12 | Yes 7

3& 4| 2% 12 [2%(D)] 12 | Yes 7

3& 4] 2% | 10 | 2% | 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) - 24" 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

I

10 gauge material and
galvanized same as post
(2 post installation)

- T s T T~ 7

Anchor unit

Pay Length
S%VW

@OOOOO\\OOO

|~

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

MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:
Inserting 2%5" x 12 ga with 2" x 12 ga and
inserting 2%," 10 ga with 2'%¢" x 10 ga to
achieve higher load ability is allowed.

Mounting Details Perforated Tube

D-754-24

NOTE:

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

Varies

7:," Diameter
8-places

] 0

<

15"

A
RS

A

)
o

1
S

Q 0

3" ANCHOR UNIT

SHOULDER BOLT

Shimming agentto reduce tolerance between 3" anchor
unitand 2%;" post.
(use standard %" diameter grade 8 bolt 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

- e

%" -13 x 2-3/4"
Grade 8 double hex
redi-torque bolt,
Zinc per ASTM B633

@‘\1%" Square x ¥s"
thick teflon coated,

hardened slip washer

" U.S.S. flat washer

ANSI B18.22.1,
type A wide
Zinc per ASTM B633

5" - 13 Grade

8 large serrated
flange nut

Zinc per ASTM B633

\— BOTTOM SOIL STUB

1" thick

consists of:
& © ASTM A572 gr. 50
+ - plate - 1"
ASTM A569 sheet -
I 7 ga.
\ / ASTM A500 grade B
1 . tube -3"x 3"x 7 ga.
L7777,12" —
SLIP BASE FOR
25" POST

%" thickness

25" SQUARE
POST RECEIVER

POST LOCKING
WEDGE

Ductile Iron Casting class 65-45-12.
Hot Dip Galvanize ASTM A153

8
ﬁ 6%6" ﬁ
\7 l—.
\ /

5"
6'%6"

DIRECTION OF TRAFFIC

SLIP BASE DETAIL

Properties of Telescoping Perforated Tubes

The 4" x 60" measurement is above and below post
location and also back and ahead of post.

2. Provide 7 guage HRPO commmercial quality ASTM
A569 and 3" x 3" x 7" guage ASTM A500 grade B
anchor material with 43.9 KSI yield strength and 59.3 KSI

tensile strength. Hot dip galvanize anchor per ASTM
A123/153. Tolerances on anchor unitand slip base bottom

assembly are +/- 0.005" unless ortherwise noted.

Eliminate wings when anchor is used in concrete sidewalk.

Provide a minimum 8'distance between the first

and fourth poston four post signs.
Install in accordance with manufacturers recommendation.

173 2 =B ° 3 [
Tube =0 | 88(E3, 8. | 8%~ | 82
sze | 25<|5E5 (808 2| 85| 53¢
In E |"a°3271 8% |°8 | °=
1%, x 1% | 0.105 12 1.702 0.129 0.380 0.172
2 X2 0.105 12 2.416 0.372 0.590 0.372
2% x 2% 0.105 12 2773 0.561 0.695 0.499
2% x 2%s| 0.135 10 3.432 0.605 0.841 0.590
2%, x 2% | 0.105 12 3.141 0.804 0.803 0.643
2%, x 2% | 0.135 10 4.006 0.979 1.010 0.783

o0 Aw

Use a minimum " diameter x 4" grade 8 concrete

The 2 %" size 10 gauge is shown as 2.19" size on the plans;
The 21" size is shown as 2.51" size on the plans.

fastener for surface mount breakaway base.

w2
S
N

§

Breakaway base
surface mount for 1%"
and 2" square post

RUBB

%"-11 SHEAR BOLT
HDW SET

8!4" Diameter

SURFACE MOUNT ANCHOR BASE

POST LOCKING
WEDGE

4" Diameter

6%" Diameter

SURFACE MOUNT
ANCHOR BASE

3" Diameter

1%6" Diameter

A

////iNDEXABLE

POST RECEIVER

ER BUSHING

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

This document was originally

8-6-09
REVISIONS issued and sealed by
DATE CHANGE :
8-30-18 pdated notes to active voice & Kirk J HOff’
lcorrected max height of base. i ;
8-29-19  [New Design Engineer PE Stamp. Rengtl’athh Number
PE- 4683

on 8/29/19 and the original
document is stored at the
North Dakota Department
of Transportation




%" Dia. bolts with washer
and lock washer \

L

=

S SR

i

1

1

=

Post Sleeve

60"

—]

Pay Length

Ground line

\K

‘ i ‘ 4" Max.
‘ i ‘ See note 1
18" <
‘ ‘ ‘ 15" :g
H 2|5
C
] L3
| R
I PP 2
| 2
‘ <
|
\ 25"
Anchor unit\ i
‘ ‘
\
|
Ly

Ground

60" \4
line

Section C-C

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.

Breakaway Coupler System
for Perforated Tubes

Perforated Square Tube

o
g
o
Anchor unit

Base Plate with
Breakaway Coupler

/ ¥%¢" Plate formed to fit tube

%" Breakaway coupling

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.

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 .
rohs | 5 | oo | S | i | s i e
1 2 12 No 2% 12
1 2Y% 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 2Y% 12 Yes 7
2 2% 10 Yes 7
2 2Y% 12 2 12 Yes 7
2 2% 12 2Y 12 Yes 7
384 2% 12 Yes 7
384 2% 10 Yes 7
3&4 2% 12 2Y% 12 Yes 7
3&4 2Y% 12 2 12 Yes 7
3&4 2% 10 2%6 10 Yes 7

8-places

174," Diameter
\ -

Varies

4"

)

15"

12"

3" Anch“or Unit

Shoulder Bolt

Shimming agent to reduce tolerance
between 3" anchor unit with 2%" 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

11/2u

.
3%"

(<3

S serrated flange nut.
Zinc per ASTM B633

s EE—
Direction of Traffic
e e

(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
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%e" dia bolt with
washer & lock washer

18 NC threaded both ends.

Post

i

:/ Sign
|

|

Horizontal stringer
see note 1

W

oQg oo
iy

. = N
=T

Nylon washer

T

Side View

Mounting Details Perforated Tube

%" dia bolt with washer
& lock washer (bolt length
varies with post size)

Post

D)

Horizontal stringer
see note 1

VA‘
o
o
O
O
O ]
o

Sign A /TEU
Nylon washer

Top View

STRINGER MOUNTING
(WITH STRINGER IN FRONT OF POST)

Sign support
TNOV I %" bolt

| | with washer

S & lock washer

! !

I (©) | O ‘

} !

Lo N
,A_I\]_.f Galv. steel strap
Side View

%6" x 1" Galv. steel strap

%" bolt with washer
& lock washer

30° to 45°
See note 3

Sign support \

JTZD‘

Sign

%" dia bolt with nylon washer,
washer & lock washer

Top View

STRAP DETAIL

%" dia bolt with washer
& lock washer
18 NC threaded

M Post

Sign Nylon washer

BOLT MOUNTING

Nylon Sign
washerw
I 1
Qgﬁ\ Sign support
\ %¢" dia bolt with washer
& lock washer
18 NC threaded

Nylon washer Sign
Top View

BACK TO BACK MOUNTING

G post and $i

Stringers same size as post/‘

Punch round and partial through

angle so excess metal fits
stringer and post holes.

attachment bracket 7

—
U1

gt
| |
o) ‘,ﬁmf,
‘? p o OE
| |
| © \y
o o
\ !
| |
o
| Z 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

%" dia bolts with
washer & lock
washer

2%.. X 2%"y 21/2'- X 21/2..
Perforated anchor sleeve -
12 gauge or 3 C anchor reinforcing

Anchor unit
Pay length

minimum 10 gauge F:ﬁ%‘g—#

material galvanized ANE 24"
same as post | N |
(1 post installation) Lo

ANCHOR UNIT AND POST ASSEMBLY

%" dia bolts

with washer and

lock washer or
rivets

Anchor plate is a

6" ~=6"

minimum 10 gauge

material galvan
same as post
(2 post installa

ized

Properties of Telescoping Perforated Tubes

D-754-25

Note:

-

. Horizontal stringers - Use perforated tubes or 13" x %" thick,

1.08 Ibs./ft aluminum or 3.16 Ibs./ft steelz bar stringers.

2. Use minimum outside diameter %" £/4¢" and 10 gauge
thick metal washers on sign face.

3. 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 placementata 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.

4. Punching the sign backing and placing the bolt through
the sign, the stringer and the postis allowed in lieu of
using the bentbolt to attach the postto the stringer.

5. 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;]rgglé- Sif: -I;Ea'gl; Base | without T‘Q{glkl_

Pos?s Gauge | Gauee %;ér:e_ Gnaeusgse
1 2 12 No 2% 12
1 2Y 12 No 2Y, 12
1 2% 12 (B) 3(C) 7
1 2% | 10 Yes 7
1 2% 12 2Dy | 12 Yes 7
1 2% | 12 2Y 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% 10 Yes 7

(B) - When placing 2%,", 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) - 2%5" x 12 ga. x 18" minimum length external

sleeve required.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

tion)
@ ° ]
Tube _3 §QES
Size T S cwT oL
| S5 5825
n. = SoHIZ o
[= »n o

—
5] S |coa
.8 0 2 S =
ot~ SNN :.83"’-
[0] T Cc
ECEG“GE Qo—
=T |78 =

1% x 1% 0.105| 12 |1.702

0.129 1 0.380 | 0.172

2 x2[0105| 12 [2.416]0.3720.590 | 0.372
2% x 2% |0.105] 12 [2.773]0.561|0.695 | 0.499
2%s x 2%s|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
The 25" size is shown as 2.51" size on the plans.

2.19" size on the plans.
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION
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Notes:

D-754-26

1. Use 0.100 inch minimum thickness sign backing material.

2. Use 1%" x 1%" perforated square tube stringers.

3. Punch holes round for %" bolt.

|~ g

——

s 18" x

X y
Stringers

1 Post

Assembly No. 4
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9" ]
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION D-754-29

DETAILS REGULATORY, WARNING AND GUIDE SIGNS

42.42" |

Sign
supports

Sign
supports

g
=X > 12
3
L N > 42.42" < >
|
12"

= 10.97" —=— 12" ——=10.97" —
2 Posts

Assembly No. 18

=—15.21" ——=— 12" ——4=—15.21" ——

2 Posts
Assembly No. 19

Sign
supports
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I Sign
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|
|
|
1
Stringers

e 25.45" ——~] —17.95" f 15" f 17.95" 12— 12—
1 Post 2 Posts 3 Posts
ASSGmb'y No. 20 Notes:
67.88" {

1. Use 0.100 inch minimum thickness sign backing material.

2. Use 1%" x 1%" perforated square tube stringers.

3. Punch holes round for %" bolt.
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,,,,,,,,,,, L B
77777777 o R kea
N 28" 0
I [ I
I I I
I I I
4 I I A
-— < 2 > < I I g >
f c
3 I I s
I Ll I NORTH DAKOTA
I I I DEPARTMENT OF TRANSPORTATION . .
U J } ‘L‘ P This document was originally
o — & __ N, o R o REVISIONS issued and sealed by
Tl T f DATE CHANGE .
I I Kirk J Hoff,

8-30-18  Updated notes to active voice.
8-30-19 lew Design Engineer PE Stamp.

Registration Number
PE- 4683,
on 8/30/19 and the original
document is stored at the

33.94" l 1 24" | — 12" ——f=— 12" — North Dakota Department
of Transportation

1 Post 2 Posts 3 Posts
Assembly No. 21




Stringers

SIGN PUNCHING, STRINGER AND SUPPORT LOCATION
DETAILS REGULATORY, WARNING AND GUIDE SIGNS

D-754-32

2 Posts 3 Posts

Assembly No. 37
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS
FOR VARIABLE LENGTH SIGNS
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Notes:

1. Use 0.100 inch minimum thickness sign backing material.
2. Use 1%" x 1%" perforated square tube stringers.

3. Punch holes round for %" bolt.

4. Attach single stringer to single post signs with special stringer angle,
shown on "Mounting Details Perforated Tube" standard drawing.

D-754-47

1 POST
Sign Sign Bolt
Length | Overhang Spacing
4-0" 2-0" 18"
4'-6" 2'-3" 21"
50" 26" 24"
56" 29" 18"
6'-0" 3-0" 20"
6'-6" 3-3" 22"
7-0" 36" 24"
76" 3-9" 2-20" & 2-19"
8-0" 4-0" 21"
8-6" 4-3" 2-22" & 2-23"
9'-0" 4'-6" 24"
9-6" 4-9" 4-20" & 1-22"
100" 5-0" 2-21" & 3-22"
10-6" 53" 4-23" & 1-22"
11'-0" 5'-6" 24"
11'-6" 5'-9" 21"
12-0' 6'-0" 22"
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VARIES X 5'-6"

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

2. Use 14" x 174" perforated square tube stringers.

3. Punch holes round for %" bolt.
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2 POSTS
Sign Sign Post Bolt
Length | Overhang| Spacing Spacing
4'-0" 1'-0" 2'-0" 18"
4-6" 13" 20" 21"
5-0" 1-0" 3-0" 24"
5'-6" 1'-3" 3'-0" 18"
6'-0" 1'-6" 3'-0" 20"
6'-6" 1'-3" 4'-0" 22"
7-0" 1-6" 4-0" 24"
7-6" 1'-9" 40" | 2-20" & 2-19"
8-0" 20" 4-0" 21"
8-6" 1'-9" 5.0" | 2-22" & 2-23"
9-0" 20" 5-0" 24"
9-6" 1'-9" 6-0" | 4-20" & 1-22"
10-0" 2'-0" 6-0" | 2-21"&3-22"
10'-6" 2'-3" 6-0" | 4-23"& 1-22"
11'-0" 2'-6" 6'-0" 24"
11-6" 29" 6'-0" 21"
12'-0" 2'-0" 8'-0" 22"
12'-6" 23" 8-0" 23"
13'-0" 2'-6" 8'-0" 24"
136" 2-9" 8-0" | 3-22"&4-21"
14-0' 3-0" 8-0" | 2-23"&5-22"
14'-6" 3-3" 8-0" | 6-23"&1-24"
15'-0" 3'-6" 8'-0" 24"
15'-6" 2-9" 100" | 6-22" & 2-21"
160" 30" 100" | 4-23" & 4-22"
16'-6" 3-3" 10-0" | 6-23" & 2-24"
17'-0" 3-6" 10'-0" 24"
17'-6" 3-9" 10-0" 22"
180" 30" 120" | 6-23" & 3-22"
18'-6" 3-3" 120" | 6-23" & 3-24"
190" 36" 120" 24"
19'-6" 39" 120" | 8-22" & 2-23"
20-0" 40" 120" | 8-23" & 2-22"
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS
FOR VARIABLE LENGTH SIGNS
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4 POSTS
Sign Sign Post Bolt
Length | Overhang| Spacing Spacing
8-6" 0-3" 2'-8" 2-22" & 2-23"
9'-0" 0'-6" 2'-8" 24"
9-6" 0'-9" 2'-8" 4-20" & 1-22"
10'-0" 1-0" 2'-8" 2-21" & 3-22"
10'-6" 1-3" 2'-8" 4-23" & 1-22"
11'-0" 1-0" 3-0" 24"
11'-6" 0-6" 3-6" 21"
12'-0" 0'-6" 3-8" 22"
12'-6" 0'-6" 3-10" 23"
13-0" 0-6" 4-0" 24"
13'-6" 1-3" 3-8" 3-22" & 4-21"
14'-0' 1'-6" 3-8" 2-23" & 5-22"
14'-6" 1-3" 4-0" 6-23" & 1-24"
15'-0" 1'-6" 4-0" 24"
15'-6" 1-0" 4-6" 6-22" & 2-21"
16'-0" 10" 4-8" | 4-23" & 4-22"
16'-6" 1-0" 4-10" | 6-23" & 2-24"
17'-0" 1-0" 5'-0" 24"
17'-6" 0-6" 56" 22"
18'-0" 20" 48" | 6-23" & 3-22"
18'-6" 19" 50" | 6-23" & 3-24"
19'-0" 0'-6" 6'-0" 24"
196" 3-0" 46" | 8-22"8&2-23"
200" 3-0" 4-8" | 8-23"&2-22"
Notes:

1. Use 0.100 inch minimum thickness sign backing material.
2. Use 1%" x 1%" perforated square tube stringers.

3. Punch holes round for %" bolt.
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS - ROUTE MARKER SIGNS
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D-754-51

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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OBJECT MARKERS D-754-82
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Type lll Object markers

I Il I
(back to back) Type llI Object markers j‘k m 1 m #‘K
Type Il Object markers = Object markers

%" dia. bolts with washer
and lock washer or rivets

Anchor plate 10 ga. min.
and galv. same as post
(1 post installations)

Il Il Edge of shoulder j

. back to back Type llI
Perforated Tube Anchor Unit Assembly {bactisbecy Typell 7 \ Pe
Pipe Culverts Pipe Culverts Box Culverts Box Culverts Bridges (B)
%" dia. bolts with 10" max greater than 10’ 10" max greater than 10’
i washer and lock washer
R (= —
4" Notes:
i (A) Use %" dia. tension pin type or other non-rust vandal resistant fastener with min. outside dia.
1" ” . 19" 1%¢" flat washer.
i e L i
— Pal [ (B) At locations of approach guardrail with reflectors and end terminal with impact head object
T ] ( ) markers, do not install object markers.
3y %g" hole 7" hol H [ [ (C) Use two object markers for back to back mountings. On bridges where the distance between
3" vell, 4 16" hole wheel guards is less than the approach width, mount object markers vertically on steel posts
ﬂye tow < 3 qon Yellow | in front of the bridge railing on each side of highway to mark the horizontal clearance. Use
reflectors \ ‘ ‘ 0.100" minimum thickness sheet aluminum for sign backing material. Use ASTM Type XI
1 Black 36" et X sheeting for Type Il object markers and ASTM Type IV background sheeting with ASTM
APl White T ype (| Type XI reflectors for Type Il object markers.
. ) NS background " |
%" dia. bolts with L‘?" ﬁ:j‘ -] T i B 3 Yellow 1 (D) When object marker is located 8' or less from shoulder or curb, provide 4' minimum vertical
washer and lock o 26" mi —\ ) %" 1 4 clearance from near edge of traveled way to bottom of sign. When located more than 8'
washer ‘ 0 min. 1 Black i i from shoulder or curb provide 4' minimum vertical clearance from ground to bottom of sign.
%" 1 U
LN i (E) Use 4" vertical clearance for anchor or breakaway base. Provide 4"x60" measurement
R =15" R =15" — ‘ ‘ above and below post location and back and ahead of post.
Il ’ ’ 1
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L — OM2-1V (C) OM-3L (C) OM-3R (C) I .
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Type Il Type 1] Type ]| . 5 1 10' T;pe n
. "' min.
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1
e Fastener (A) i i NORTH DAKOTA
= 1" I Object marker . Ground line DEPARTMENT OF TRANSPORTATION ) o
= 1%6" / / H Ground line 10313 This document was originally
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1 El=ll=
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911 SIGN SUPPORT INFORMATION AND SIGN DETAILS

POST INFORMATION FOR VARIOUS SIGN CONFIGURATIONS POST INFORMATION FOR VARIOUS SIGN CONFIGURATIONS
>« | STREET 28 S T 0 SLEEVE ANCHOR z > | streer| 28 2 | 0 SLEEVE ANCHOR .
2 | NAME | X | Shb | Gk LENGTH w| E S 20 | NAME | X | Shb | Gk LENGTH w| E =
E g SIGN E % g 8 z g 8 SUPPORT (A) SLEEVE u % ;i E g SIGN 'E % 5 8 Z QEJ 8 SUPPORT (A) SLEEVE o (29 §
@> | SizE us | s 3| 50 Size SIzE S| i SIZE z w>S | SIZE | YW |ST 2| 5S¢ SIZE Size S| O SIZE =
2z o zZ5 1st |2nd| 3rd g L= I <</:> z &) z5 1st|2nd| 3rd 2 L= o
Inches LF LF LF | LF | LF LF o Inches LF LF LF | LF | LF LF @
48"x15" 7 14.5 1 25x2512ga 1] 40 3x37ga 24"x12" 5 16.2 1 25x2510ga 1] 40 3x37ga 1
54"x15" 7 16.1 1 25x2512ga 1140 3x37¢ga 30"x12" 5 15.3 1 25x2510¢ga 1] 4.0 3x37ga 1
60"x15" 7 18.9 1 225x22512ga |26 2x212ga 1] 40 3x37ga 1 36"x12" 5 15.9 1 2.25x22512ga |43 2x212ga 1] 40 3x37ga 1
66"x15" 7 15.8 1 25x2510ga 1] 4.0 3x37ga 1 42"x12" 5 15.2 1 2.25x22512ga |4.8 2x212ga 11 4.0 3x37ga 1
72"x15" 7 14.6 1 25x2510ga 1] 40 3x37ga 1 2 48"x12" 5 15.2 1 25x2512ga 5 225x22512ga | 1| 40 3x37ga 1
78"x15" 7 17.6 2 25x2512ga 2|40 3x37ga 2 ‘E 54"x12" 5 20.6 1 25x2510ga |19 219x21910ga | 1 | 4.0 3x37ga 1
84"x15" 7 15.8 2 225x22512ga 2|40 25x2512ga % 60"x12" 5 16 1 25x2512ga |47 225x22512ga | 1| 40 3x37ga 1
90"x15" 7 15.3 2 25x2512ga 2 | 4.0 3x37ga 2 < 24"x9" 5 16.8 1 25x2510ga 1] 40 3x37ga 1
96"x15" | 7 17.4 2 25x2510 ga 2|40 3x37ga 2 § 30%9" | 5 16.1 1 25x2510ga 1] 40 3x37ga 1
48"x12" 7 17.5 1 25x2512ga 1] 40 3x37ga & 36"x9" 5 15.4 1 25x2510ga 1] 40 3x37ga 1
54"x12" 7 15.2 1 225x22512ga 1] 4.0 25x2512ga 42"x9" 5 14.9 1 25x2510ga 11| 4.0 3x37ga 1
60"x12" 7 14.2 1 25x2512ga 1] 40 3x37ga 48"x9" 5 15.7 1 2.25x22512ga |42 2x212ga 140 3x37ga 1
66"x12" 7 15.9 1 25x2512ga 1] 4.0 3x37ga 54"x9" 5 14.9 1 25x2512ga |48 225x22512ga | 1| 40 3x37ga 1
:>. 72"x12" 7 14.7 1 25x2512ga 1] 40 3x37ga 60"x9" 5 20.5 1 25x2510ga |16 2.19x2.1910ga | 1 | 4.0 3x37ga 1
E 78"x12" 7 15.7 2 2x212ga 2 | 40| 225x22512ga 24"x12" 5 15.1 1 2.25x22512ga |4.8 2x212ga 1140 3x37ga 1
§ 84"x12" 7 15.6 2 225x22512ga 2|40 25x2512ga 30"x12" 5 15.1 1 25x2512ga 5 225x22512ga | 1| 40 3x379ga 1
< 90"x12" 7 18.6 2 25x2512ga 2| 4.0 3x37ga 2 36"x12" 5 17.4 1 25x2512ga |36 225x22512ga | 1| 40 3x37ga 1
'§ 96"x12" 7 17.5 2 25x2512ga 2140 3x37¢ga 2 42"x12" 5 16.8 1 25x2512ga |41 225x22512ga | 1| 40 3x37ga 1
& | 24"x12" 5 20.3 1 2x212ga 1] 40 |225x22512ga Z, 48"x12" 5 16.1 1 25x2512ga |45 225x22512ga | 1| 40 3x37ga 1
30"x12" 5 16.4 1 2x212ga 1] 40 |225x22512ga ‘E 54"x12" 5 15.5 1 25x2512ga |49 225x22512ga | 1| 4.0 3x37ga 1
36"x12" 5 13.8 1 2x212ga 1] 40 |225x22512ga % 60"x12" 5 16.7 1 25x2510ga |42 219x2.1910ga | 1 | 4.0 3x37ga 1
42"x12" 5 14.7 1 2x212ga 1] 40 |225x22512ga < 24"x9" 5 15.5 1 2.25x22512ga |42 2x212ga 1|40 3x37ga 1
48"x12" 5 12.9 1 2x212ga 1] 40 |225x22512ga '% 30"x9" 5 15 1 2.25x22512ga |45 2x212ga 1] 40 3x37ga 1
54"x12" 5 15.2 1 225x22512ga 1] 40 25x2512ga & 36"x9" 5 14.5 1 2.25x22512ga |48 2x212ga 1] 40 3x37ga 1
60"x12" 5 13.8 1 225x22512ga 1] 40 25x2512ga 42"x9" 5 14.7 1 25x2512ga |49 225x22512ga| 1| 40 3x37ga 1
24"x9" 5 241 1 2x212ga 1] 40 |225x22512ga 48"x9" 5 17.2 1 25x2512ga |35 225x22512ga | 1| 40 3x37ga 1
30"x9" 5 21 1 2x212ga 1] 40 |225x22512ga 54"x9" 5 15.8 1 25x2512ga |44 225x22512ga | 1| 4.0 3x37ga 1
36"x9" 5 17.3 1 2x212ga 1] 40 |225x22512ga 60"x9" 5 15.3 1 25x2512ga |47 225x22512ga | 1| 40 3x37ga 1
42"x9" 5 15.4 1 2x212ga 1] 40 |225x22512ga 24"x12" 5 171 2 25x2510ga 2|40 3x37ga 2
48"x9" 5 13.5 1 2x212ga 1] 40 |225x22512ga 30"x12" 5 16.7 2 25x2510ga 2|40 3x37ga 2
54"x9" 5 14.8 1 2x212ga 1] 40 |225x22512ga 36"x12" 5 17.7 2 225x22512ga | 4 |45 2x212ga 2|40 3x37ga 2
60"x9" 5 13.3 1 2x212ga 1] 40 |225x22512ga 42"x12" 5 17.3 2 2.25x22512ga [43|4.8 2x212ga 2|40 3x37ga 2
24"x12" 5 17.2 1 25x2510ga 1] 40 3x37ga 1 2, 48"x12" 5 16.8 2 225x22512ga |45]| 5 2x212ga 2 |40 3x37ga 2
30"x12" 5 16.3 1 25x2510ga 1] 4.0 3x37ga 1 'E 54"x12" 5 16.5 2 2.25x22512ga [4.8|5.3 2x212ga 2|40 3x37ga 2
36"x12" 5 15.4 1 25x2510ga 1] 40 3x37ga 1 2 60"x12" 5 17.5 3 25x2512ga 3|40 3x37ga 3
42x12" | 5 14.6 1 25x2510ga 1] 40 3x37ga 1 < [24x9" | 5 17.3 2 25x2510ga 2|40 3x37ga 2
; 48"x12" 5 15.2 1 225x22512ga |45 2x212ga 1] 40 3x37ga 1 '% 30"x9" 5 17 2 25x2510ga 2|40 3x37ga 2
'E 54"x12" 5 20.6 1 25x2510ga |1.5 219x21910ga | 1 | 4.0 3x37ga 1 & 36"x9" 5 16.6 2 25x2510ga 2|40 3x37ga 2
% 60"x12" 5 16.7 1 25x2512ga |3.9 225x22512ga | 1| 40 3x37ga 1 42"x9" 5 16.3 2 25x2510ga 2|40 3x37ga 2
< 24"x9" 5 15.2 1 25x2512ga 1] 40 3x37ga 48"x9" 5 16 2 25x2510ga 2 |40 3x37ga 2
'% 30"x9" 5 14.4 1 25x2512ga 11| 4.0 3x37ga 54"x9" 5 171 2 225x22512ga | 4 |46 2x212ga 2|40 3x37ga 2
a 36"x9" 5 16.4 1 25x2510ga 1] 40 3x379ga 1 60"x9" 5 16.8 2 2.25x22512ga [4.2|4.8 2x212ga 2 |40 3x37ga 2
42"x9" 5 15.8 1 25x2510ga 1] 4.0 3x379ga 1 ) . .
s [ 5 | e | 1| 25s2510 T30 axares |7 (A) T sleoveengh shown i for i maxinun pes fengt, The requres
54"x9" 5 15.1 1 2.25x22512ga |42 2x212ga 1140 3x37ga 1 "maximum post length" and the post length required in the field.
60"x9" 5 14.5 1 225x22512ga |47 2x212ga 1] 4.0 3x379ga 1

Notes:
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| | | |
BORDER g 4v™ 438" Tean
R=1.88"
TH=0.75"
| 4'-6" |
I |
o
o
| | | |
BORDER 5 ' 438" 5"
R=1.88"
| 3-6" |
I |
5
2| 1th St W | =
.
| | | |
BORDER 455" 32.9" 4.55"
R=1.5"
TH=0.5"
| e |
| |
, 1.5"
: Mth St W =
o
1.5"
| | | |
BORDER 4 55" 32.9" 455"
R=1.5"

Use 6 inch legend except on multi-lane divided roads with speeds of 45 mph or greater.
On divided multi-lane roadways, do not place 911 signs on top of stop sign.

When installing signs on existing supports, check support and sleeve size to determine if they
meet table requirements. Measure maximum post length from ground to top of street name sign.
If calculated support length is greater than maximum post length shown, recalculate support size.

See Standard Drawing D-754-87 for sign punching, stringer and support location details.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

10-3-13
REVISIONS
DATE CHANGE
7-18-14  [Revised street name sign layouts.
8-30-18  |Revised tables, lettering, & signs
land updated notes to active voice.
9-05-19  [New Design Engineer PE Stamp.

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 9/05/19 and the original
document is stored at the
North Dakota Department
of Transportation




A - Single sign

B - Single sign back to back

C - Single sign each direction

D - Single sign one direction,
back to back other direction

E - Back to back both directions

Sign with least area jﬁ’ﬁ

S Sign with greatest area

See sign arrangements

(- —

E—

lol

~—— Varies ——

Sign support

See sign
arrangements

L%

1 Post

Sign support nearest J

roadway

E‘ Vertical stringer

Sign support
30"

1 Post

See sign
arrangements

e

2 Posts

Special Assembly 2 (A, B, C, D or E)

Stringers % I
\

T

36"

fa—o

1 Post

.
I
18—l
SR -

See sign
arrangements

Sign supports

Sign support

See sign arrangements

SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS

Sign with least area
Sign with greatest area

=

e

t Varies

f=— Varies —=
W

2 Posts
Special Assembly 1 (A, B, C, D or E)

M Sign support

See sign
arrangements

Vertical stringer

1/2u

1 Post

Vertical stringer

frr— 22" —
=7

W b

2 Posts

|~ 9"~ 18" —Jil 9"~

6" I Sign supports
Ly 2

} Stringers

Special Assembly 4 (A, B, C, D or E)

Sign support ! ; * 1‘2,,
- — N
T
S I e
& I
Lt er
o T To\f — o ‘[
Il 12"
L i
24" —| \
4u" 1
1 Post

Special Assembly 5 (A, B, C, D or E)

Vertical stringer E‘

Stringers

Nel

2 Posts

B

Sign supports

Stringers

30"

Sign supports

[=9"—f= 12" —}=9"—
2 Posts
Special Assembly 3 (A, B, C, D or E)

i
[
T ™ TN
T
I 2\ § I
Tiz}ii;
I

3 Posts

Sign supports

} Stringers
Y

Sign supports

FOR STREET NAME SIGNS AND 911 SIGNS

D-754-87

Note: See Standard Drawing D-754-86 for 911 support
information and sign layout details.

Varies
1yYn
1'/2 Bolt punch
! )
Bolt punch — ? _
o
=0 Face of curb or
o edge of driving lane
Stringer —1 Evh’ Edge of
N finished
i i i 2% | 19" shoulder
See sign stringer detail i%‘ ) 2
Post extension I E 14'
Sleeve — 7| } o 4{
splice [1] 11" t\;
Stop sign AA\ T 20‘. oy Street
Post 30" max. Name or 911
Onl li thod Signs
. Note: Only use splice metho :
Front View y P Stop sign

Sleeve Splice Detail

[ Attachment bracket

Punch round hole through J

angle to fit stringer and

| |
| |
[
1 ﬁﬁfnﬂﬁm/ ]
] ***T\*‘r_? ===
¢ Post and sign 5 6*@—6‘7(1‘9—‘[*9—070
I N |
=T © g L
Use stringersameJ = o 43 < 9
size as post T | |
T
| |
| |

post holes.
Sign Stringer Detail
I Varies |
11/2u

! ‘ I
——3" = -
¥~ Bolt punch in
%" —F f b
ffffff i 5
Bolt punch — [=——————— &
] 3 o
Stringer >

See sign stringer detail

with approval of engineer.

¢ of roadway

Intersection Layout

Note: Use layout for street name signs
or 911 signs with Special Assembly 1 .

Varies {
|
!

Top sign \

o=

@ post

3 r—— Bolt punch -3
and sign

g

N

. N
3 }—gtringer —//\/

See sign stringer detail

Bolt punch — ]

o

g

Bottom sign L
(punched same as top sign) ’:‘ "
|
W]

Detail C

Sign Arrangements

|
I
Bolt punch } } Single or
| back to back
Post J} }
I
N
W
Detail A or B
I Varies |
Top signs ‘ 1 ‘
! !
" f——
\ € post L= Bolt punch — o)
e (- and sign ‘. -
****** i NI i e °
Boltpunch —— | — [ ;@. v . o
R i
See sign stringer detail Post \%L\ ! Bolt punch Single or
back to back
Bottom signs
E— (punched same as top sign)
1
N
W
Detail D or E

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

10-3-13
REVISIONS issued and sealed by
DATE CHANGE .
8-30-18 [Added 2 post layout for SAT and Kirk J HOff1
Updated notes to active voice. f :
90519 [ow Design Engineer PE Stamp. Registration Number
PE- 4683,

on 9/05/19 and the original
document is stored at the
North Dakota Department
of Transportation




Rumble RUMBLE STRIPS D-760-4

Shoulder
Strips ,
_ P UNDIVIDED HIGHWAYS (SHOULDERS LESS THAN 4') Shoulder Varies
Shoulder Rumble Strip (2'to < 4-)1
7 See Inset C . 10
/ g§ H 40.8 —— \ - 10' ——
k < ! Where Channelizing AV. AVAY, AVAN AV-AVZAVA FAV-A VA . A EAVA VANA VAV VAV VA, AV-AN AVANAVA FAVA VAV VAV VAV A AV AVAN VA AV VAVA VAV VAV AV, AVAN AVANAVA VA VA VAV VAV IVAY. '\j’ AN AVAVAVA FAVA VAV VAY) ' l A VA VAV VAV AVAY. AVAY AVA
Edgeline Pavement Markingﬁ lines are < 4' apart, ? 14" —— =— Shoulder Rumble Stripx Edgeline Pavement Marking
end rumble strip
8" See Inset A
Driving Lane
11'-7" « Driving Lane 12'

Radius

1

Paved or Gravel

See Inset B

00" —=—

14" -

Highway, Section
- Line Approach,
O or Private Drive

Radius 17" 12 Driving Lane »

(Layout for opposite shoulder reversed)

Centerline Rumble Strip X

Centerline Pavement Marking
Barrier Lines or Skip Lines

Centerline Pvmt Mkg-

Centerline".

Barrier or Skip Lines
B ] ~ \ 14" —o e Shoulder Rumble Strlp; Edgeline Pavement Marking7
[ .\ AN T e e — s Ao oA AT A A Lo ST ATES TS FEAS (AT KA MEA" WAt AR A FEATEL A (A LA AEAT ARt AR FATea TEAT A CEAS LA APCA ATEA™ IPEAt AR Aot AT AT S —
' - —_— i See Inset D rRumble §""§‘ 10' J@@Af\ﬁv@J
. g Strips ‘ I 0.8 ‘ ' ﬂ
\ Where channelizing \ 10 \
; ; lines are < 4' apart, i . )
Centerline Rumble Strip end rumble strip Field Drive t(2’ to < 4) - . i to < 4"
N Shoulder Varies Shoulder Varies
Rumble Strips 61 W 'r(LGSS than 2)
; . Turn Lane Entrance Roadways
Inset B - Centerline Rumble Strip i | 10'
(Right & Left) ‘ L 40.8' \ f 10' |
asvaviavava aravava A A A A A A A A AV ATA A A VAT o A AT A A AN AT A A AT Vi A TA v AT avaS A A A A A A VoA A AN AToA A VAT A X A e
- C%Tteéltiqe Centeéline T Shoulder Rumble Stripx 14" —— = Edgeline Pavement Marking
_ umble Strip Rumble Strip ft Turn Taper "
Edgeline Edgeline Rumble S?rip 6 See Inset A
Rumble Rumble
Strip Strip 11'- 7" or less « Driving Lane 12' or less
6" See Inset B
14" —— = .
qz——--?-——----—---——---——----——---——---—----——---—----—---—---— IIIII::::S:: 0}
Centerline Rumble Strip
Edgeline Centerline Pavement Marking
Rumble Barrier Lines or Skip Lines
Stri —
P 11°-7° orless 12" or less Driving Lane »
Edgeline B
Lefél%rglggrt)ﬁr Centerline . Rurgtb!e . ' 6"
p Rumble Strip Rumble Strip rip Shoulder Rumble Strip/7 14 — Edgeline Pavement Mark|ng7
avisvavavava aravava A A A VA A AV A AAN AV AN ATA TAVA A A A A AN A AV A A A A A A A AN AN AA VA AT A A A ATA AVANATA TATA aviava v A e
1 10’ f 40.8' ‘
10'
Milling Depths J :
Loc?i}]‘())nA MILDe th — (2, to <.4,) ! l I " | I 2, |: .. | ,
NOTES: ] 2/4 ﬁ%g ;gg Shoulder Varies NORTH DAKOTA
1) Discontinue shoulder rumble strips through the entire length 3172 281 | 932 DEPARTMENT OF TRANSPORTATION
of right turn lanes and tapers, and at the radius of paved or 51/4 438 | 7/16 12-29-09
gravel highways, section line approaches, or private drives. 7 500 | 1/2 REVISIONS
e R =t =12
2) Discontinue centerline rumble strips 100" before and after PaVeTZ'nt surface 214 | 156 | 532 (TTITIIIITIT I [TIITIIITIITIT] 5910 | Revisd Nots 5. Note 6, and ‘
paved or gravel highways, section line approaches, or private [:j 4" 14 625 | _1/16 . . " 0811 | Revised Notes and D.740-4 PROFESSIONAL
drives. Place rumble strips at left turn lanes as shown below. i A — —— =12 12" ——f |=— 12" —— |=— 2012 E{%isweggix'g&% fﬁazi%: PE-4683
E 10-25-19 Added missing dimensions. )
3) No additional quantity provided for centerline rumble strips g Transverse Joint —=— 111621 | Revised tur lanie rumble layout
on left turn tapers. Include all costs for centerline rumble strips o} 5-26-23 | Rumble Strips made Sinusoidal.
on left turn tapers in the price bid for "Sinusoidal Rumble Strip - @
Asphalt Centerline" or "Sinusoidal Rumble Strip - Concrete %

Si idal Rumble Strip Profi Di : bl : >" on both sid f PCC L 05/26/23




’7 € Roadway

s

—#1

ke

g

N

4

White edge
line

\L Yellow barrier

and/or lane line

Two Lane Two Way

RURAL ROADWAY

=— ¢ Roadway

White edge
line

PAVEMENT MARKING

[ 12 ‘ 12
1"%;« 2 — 1" »1%
——d— 4#4”[:* 4»{4 e
Yellow medianj \mete lane White outside
edge line line edge line
Two Lane Divided
Rural Roadway
PRIMARY HIGHWAY
Asphalt Section
~— ¢ Roadway
f 12 # 12
1"%« e 10
< - i
1L W |
Yellow median J L White lane L White outside
edge line line edge line
Two Lane Roadway
PRIMARY HIGHWAY
Concrete Section
%7 ¢ Roadway
f 12 L 12 |
1+ - %
— 4 —4'— =
Yellow medlan4/ :i/:’;"e fane LWhiie outside
edge line edge line

Two Lane Roadway

INTERSTATE HIGHWAY

Asphalt Section

TQ Roadway ¢ Roadway
: : : | 12 12 See plans . 12— 12
12 12 for width
L 2 | .,
e "= T - P - Pz Lk T ek 1]
I
—— i e e »14‘ il ﬂwﬁ —i
17 ‘\L l\L 17 | T [HAY / | \ \l \[
White lane p .
Yellow medianJ I\ne‘ White outside White edge ) Yellow lane White lane White edge
edge line edge line line White lane lines line line

line Yellow Barrier

Yellow Barrier .
line

line

RURAL FIVE LANE ROADWAY

Concrete Section

Two Lane Roadway

INTERSTATE HIGHWAY

Concrete Section

Q Roadway

12 for wwdth 12
R (e P - e Lk e 17

—— »<4>« ﬂA%h‘*“"*h e

¢_ Roadway

12 forwmlth ‘
|
4
—— e i
N\

=l
l \ [t | T T 1
Yellow lane White Iane\
hite: edge lines line White edge White lane Yellow lane Whlte lane
line White Iane . line line . lines line
line Yellow Barrier Yellow Barrier Yell Bari
Yellow Barrier line line ellow Barrier

line

URBAN FIVE LANE SECTION

line

RURAL FIVE LANE ROADWAY

Asphalt Section Concrete Section
@_ Roadway ~— & Roadway
12 See W|dth 12 12 12' i 12 12'
‘< . . ik . .
P . 1" =l 2 f— 2" r 2= 1=

g H‘ ‘ —} H* —— e e T e
J % fane LWhlte lane

White lane ines White edge JWhite IaneJ /

line line line
Yellow Barrier line

Yellow barrier line

line Yellow Barrier lines
line
URBAN FIVE LANE SECTION RURAL FOUR LANE ROADWAY

Asphalt Section

Y—— ¢ Roadway

12! i 12! : 12! ‘ 12!
e
e L 2= 1%

——— »]‘M« —4 %T ing 4

Asphalt Section

~— ¢ Roadway

12' 12' l 12' 12'
17"
T

2" b 2= 2

17 J TIT ‘L | il »ﬁ‘ff g
White lane T =T N7 = —]
White ed .
\\illete s mﬂe fane \ZYEHOW barrier fine I\neIe %8 White |aﬂeJ \ / mee ane
lines line Yellow barrier fine
lines
RURAL FOUR LANE ROADWAY URBAN FOUR LANE SECTION
Concrete Section Asphalt Section
r‘f‘é Roadway
12 i 12 : 12 i 12
=2
1l 2:L2 1=
414 ] }«’* - Edge line
— Au_z T | —
. J \L \— White lane o 10 = f=—» o
White lane line i | |
line Yellow barrier L —— 30 I—
lines
Edge line

URBAN FOUR LANE SECTION

Concrete Section

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

White \ane\x White edge
line

NOTES:

1. Continue edge lines through private drives and field

D-762-4

drives. Break edge lines for intersections.

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

12-1-10
REVISIONS
DATE CHANGE
10-17-17 pdated to active voice.
08-27-19  |New Design Engineer PE Stamp.

This document was originally

issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,

on 8/27/19 and the original
document is stored at the
North Dakota Department

of Transportation




Edge of Driving Lane\

4" yellow line

T

4" Yellow Barrier Line

Edge of Driving Lane—/

Painted or Tape Lines

Edge of Driving Lane*\

10
10"~ 30 — [ 33%
333 —
[ [ [
= = = = = =
€ AN Yellow Raised Pvmt. Mkrs
L— 10' >L< 10~ Continue 10' Spacing )

Yellow Raised Pvmt Mkrs

Edge of Driving LaneJ

Raised Pavement Markers

TWO-LANE TWO-WAY ROADWAY

Edge of Driving Lane\

r 10" Ti 30' ﬂ
:—4” White Lane Line

¢ U

4" Yellow Barrier Line

l 4" White Lane Line

Edge of Driving Lane—/

Painted or Tape Lines

Edge of Driving Lane\

10

=10 30 — 333

333 —| |
e e e
\L White Raised Pvmt. Mkrs
[ [ [ [ [ [ [ [ [ = [ [ [ [
— \\: — = = — — — \ — — — —
Q .
Lo Yellow Double Raised Pvmt Mkrs

el it it

\L White Raised Pvmt. Mkrs

Edge of Driving Lane/

Raised Pavement Markers

FOUR LANE ROADWAY

SHORT-TERM PAVEMENT MARKING

Edge of Driving Lane\

D-762-11

Edge of Driving Lane\

[~ 10"~ 30’ ’
i 4" White Lane Line

—=10' 30 . )
‘ /— 4" White Lane Line

/ 4" Yellow Barrier Line

LQ

4" White Lane Line

/f
4" Yellow Lane Line J \i 50' A
By o

: 4" White Channel Line

4" Yellow Barrier Line A/ l— Varies
; 4" White Lane Line

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

J

Painted or Tape Lines

Edge of Driving Lane

/

Painted or Tape Lines

Edge of Driving Lane

Edge of Driving Lane\

Edge of Driving Lane *\
10'
=10 30' —
3.33 r—~

i it -
xWh\te Raised Pvmt. Mkrs

= - = = = = = = =
e )7)7)7)7\’_\\ - - - -

’: 3.33 [— 10'—[—7 30" 4—‘ - 4’1:01; 3.33'

N ¢ f Yellow Raised Pvmt. Mk
[t [
- - -

L 10 —j L 50'

- e ‘ - [t [t
White Raised Pvmt. Mkrs = 10‘j
= = = E = = E E E = E E Ev E E E
Double Yellow Raised Pvmt. Mkrs v
® f= 10"~ —¢ \ v - White Raised Pvmt. Mkrs
= = = = v -/ - -

10|

e [t -
\—Whlte Raised Pvmt. Mkrs

—
»—\Z - - - =
' White Raised Pvmt. Mkrs channel line,

L use at major intersections-length varies - »—\Rl e [E S
White Raised Pvmt. Mkrs

Varies

/

Raised Pavement Markers

Edge of Driving Lane

FIVE LANE ROADWAY TWO WAY

NO
1.

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

/

Raised Pavement Markers

Edge of Driving Lane

LEFT TURN FIVE LANE ROADWAY WITH MARKED ISLANDS
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION ) o
TES: PPRT This document was originally
Place no passing zones on two-lane two-way roadways as shown. In lieu of shortterm no REVISIONS issued and sealed by
passing zone pavement markings, place no passing zone signs. Replace no passing zone signs DATE CHANGE Kirk J Hoff
with shortterm no passing zone pavement marking within three days. 3-29-16  |Re-numbered to be D-762-11 " o,
(previously was D-762-6) Registration Number
10-17-17  |Updated to active voice.
. Place shortterm center line stripe (paint) on top liftto match exact placement of permanent stripe. 8:27-19  |New Design Engineer PE Stamp. PE- 4683,

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




Cable anchor box

%" structural nut
15" structural washer
M, n(8), o(8), p(8)

Impact head
[ Detail C
X =

Rail exit on
traffic side

W-beam guardrail

26" to 4-0° end section

|

%" RSI shoulder bolt with washer

Length of need

9-41%" MGS W-beam
rail section

MGS FLARED ENERGY ABSORBING TERMINAL - WOOD POST

12'-6" MGS W-beam
rail section

s |

Field bend at post when the
approach guardrail is parallel
with the roadway. See
General Notes.

12'-6" MGS W-beam
rail section

>

%

Do not attach rail to post 3

End payment for
installation (Ea)

Begin payment

for W-beam
guardrail (LF)

46'-10%" j‘
6-3" | 6-3" ‘ 6-3" | 6-3" ‘ 6-3" ‘ 6-3" ‘ 6-3" ‘ 6-3" ‘ 6-3" |
_ A N —*® | | | | |
= =—==— == === =—-==—"="3
Ll i i i i i i 31"
L_¢ A ‘
ik A i i i |
e Ni << / / 7 s / / 7 s /
DetaiIAJ LGround strut Detail B i i = |1 |1 Il
( : ) Il I Il
L L Il I Il
Il Il Il
f Second post o J < = — — —
Soil plate on P . e \
dowr'?stream assembly bottom %" x 1" Splice bolt Standard wood line post
. A side B %" HGR nut
First post d(8), h(8)
assembly & & !
bottom A
ELEVATION

GENERAL NOTES:

1. Wood posts are required with the Flared Energy Absorbing
Terminal except posts 1 and 2.

2. Galvanize all bolts, nuts, cable assemblies, cable anchors,
and bearing plates.

3. 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.

4. 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).

5. 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.

6. Install the breakaway cable assembly taut. Use a locking
device (vice grips or channel lock pliers) to prevent cable
from twisting when tightening nuts.

7. "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.

Bearing plate

1" Anchor cable

hex nut

1" Anchor cable

washer
I, m

%" x 9" Hex bolt Gr 5 —
%" HGR nut
%" washer

First post
assembly top

72 L

Bearing plate
I

I —m

First post
/ assembly top

Bearing plate retainer tie

BCT cable anchor

é@z% \

™ First post

SIDE VIEW

First post —
assembly
bottom

FRONT VIEW

DETAIL A
Post 1

assembly

Ground strut

assembly bottom

Bearing plate retainer tie

1" Anchor cable hex nut
o 1" Anchor cable washer

%6" x 3" Hex bolt A325
%" hex nut
%s" washer

a, ¢, b(2)

LA

= T

DETAIL C

Second post
/ assembly top

|~ Second post

DETAIL B
Post 2

%" x 8%" Hex bolt A449
/ %" Hex nut

=

assembly bottom

Post 1 (Impact Head connection)

with washer

Cable anchor box

%" RSI structural bolt
with washer (n ")

%" RSl structural bolt

Second post

assembly top

%" x 8%" Hex bolt A449
%" Hex nut

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 | UPe71 WOOD CRT POST 5
K | P675 WOOD BLOCKOUT OR RECYCLE EQUIVALENT 5
L | E750 BEARING PLATE 1
M | §760 CABLE ANCHOR BOX 1
N | E770 BCT CABLE ANCHOR ASSEMBLY 1
O | S785 GROUND STRUT HINGED POST 1

HARDWARE
a | B5160304A| %" x 3" HEX BOLT A325 2
b | W0516 %" WASHER 4
c | N0516 %" 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 8%;" 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 72" STRUCTURAL NUT 8
p | WO12A 72" 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

/7

Second post
assembly bottom

1" Stru
%" Stru

SECTION C-C

SECTION A-A

Post 2

ctural nut
ctural washer

Wood blockout or
recycled equivalent
/

/ —
. . +— %" x 18" HGR bolt
%" HGR nut
31"
6" Wood CRT post —_|
[~
s 7
SECTION B-B

Posts 3 through 7

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

7-14-17
REVISIONS
DATE CHANGE
12-02-20 [Updated notes 1o active voice.

12 02 2020




6%" —=—
5

- |
_ =3

1"L

T 204"
qn
Two "46" square 7% lg
holes for %" Dia One '%
guardrail bolt slot for
1%" long with to post
regular hex nut .

9 Splice Plate

Two 46" x 2" rectangular slots
in channel and splice plate for
%" Dia guardrail bolt 1%"

long with regular hex head nut.

%"

T

45"

i1

6" x 2" rectangular
attaching rub rail

E == o
. C6 x 8.2 rub rail
P Splice plate
H_,

1%"
Splice Detail
Varies
f=— Varies ——=— Varies —
1\ 1\ 1\
[ S S S
7}*:'*** =—- - ‘
i !

1 1
1%"

Rub Rail

i

C6x8.2 RUB RAIL AND SPLICE PLATE

5"

=

(

[

Clipped
head
optional

%" 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 %"

deep recess one
or both sides

=

%" Dia recess nut

%" GUARDRAIL BOLT

& RECESS NUT

3%"

MGS W-BEAM GUARDRAIL GENERAL DETAILS

25%° Bend req. only
for use in end treatment

Cross section is to
nest with W-beam

N

T Neutral axis

7
,q:)iliq;, "

1 2'-6" 1

Bend & hole only required to modify
connector for use in end treatment.

%" 1-10%"

W 1" Dia holes
%" x 214" Post bolt slot
295" Slot for a %" Dia x 17"

long guardrail bolt

W BEAM TERMINAL CONNECTOR

€ %" x 21" slot —

»14?}1%" %" x 2%" Slot
I )
plice bolt slot
‘ C" <11J/§ A 2%," x 1%" for a
\ o 1 of ‘ %" x 1%" long
I $ & | guardrail bolt
2" 2"
Tolerance 8" Tolerance
CARIVA] ARV

SPLICE DETAIL

NOTE: Do not install center bolt in the %" x 214"
slot at mid span splices.

%e"

%" Diameter Carriage Bolt

L Thread Length
11" Full length thread
3" 1%" Min thread length
11" 1%" Min thread length
13" 1%" Min thread length

%" Dia hex nut

%" CARRIAGE BOLT & NUT

Wood offset —
block
RoadwayJ —

face Front

Tt

All corners
R=1" ° — -
o p—

10"

0.080" Aluminum plate. Place reflective
sheeting (type XI) onto top 7" of plate on both
sides, except on divided highways, the
sheeting may be applied only on the side
facing traffic.

2 No. 12, 17" wood screws
with button head

5 a55

T

3

I

Flat
washer

T

Side

REFLECTORIZED PLATE DETAIL

NOTE: Additional reflectors are added to the W-beam guardrail
quantities for placement on end treatment.

v

i

6"x8"x14" Wood offset bl

2 nails required.

TYPICAL WOOD POST
ATTACHMENT DETAIL

s 1

- 6" x 8" x 14"
Faid
3

N

6-0"

Post

14"

Block
%" Hole for %" bolts

6" x 8" WOOD POST & BLOCK

NOTE: Where soil conditions

require, alternate lengths

may be specified, in 6" increments.

Varies

Black
3" wide

Varies

IMPACT HEAD OBJECT MARKER

— Yellow
3" wide

ock

20 Penny galvanized nail.
Optional nail position shown.

%" Dia post bolt, length varies
depending on the type of post used.

D-764-40

NOTES:

1.

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"

6%" Splice bolt slot (Typ)
i

AU S——

i o _1 o
] ]

CH i
[} ! (o] ! o (o]
o | o \ o | o
[e) ‘ [e) [e) ‘ [e)
2] J Post bolt slot (Typ)
e oy
8%

12%" (£%6")
%e"

% R

(-0",+%e")

ot
Tolerance

STANDARD MGS GUARDRAIL PANEL

W-BEAM CROSS SECTION

12'-6"
1 (Typ) 3-1%"  &-3"post spacing ,_3-1%" Mid span splice (Typ)
1 T~ /
I e b ‘]’31“
1 7/ 7 7 1 7
I I Il I
I Il I Il
I I L I

STANDARD MGS GUARDRAIL SYSTEM

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

7-14-17
REVISIONS
DATE CHANGE
12-02-20 |Updated clipped head to optional

12 02 2020




TYPICAL GRADING AT BRIDGE ENDS
WITH MGS W-BEAM GUARDRAIL

10:1 or flatter (A) Traveled way . 10:1 or flatter (A)

Added fill

6" Aggregate Base Course

TYPICAL SECTION

Guardrail end terminal

Steepen foreslope near bridge as required by terrain and right of way

Existing Foreslope

D-764-48

Foreslope
4:1 0r6:1(B)

_/

—1

Foreslope R oy
) 4:1otr)r56?1p(B) J///,///”'
_____jw-”-/’////’ n L
2 I el R B i
: e L S mannBAAk
IEEEEEEEEEEEEEEEEEEEEENEREREENEEEN NN NN il i i
—HHAAA A A H A _F—H H 1 f A i

t=—— End of bridge

\L Finished shoulder
/ Edge of driving lane

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

Steepen foreslope near
bridge as required by
terrain and right of way

Guardrail end terminal

10'
Foreslope 7
Foreslope 4 . /. 4tlor6:1(B
4:1 0 6:1 (B) 2 . ®
—

[[TT1
BHHHH g H H H H il Il H_LA.-HV\"/

y
* memﬂm
EEEEEEEEEEEEEEEEEE NN -
B A 4 A _#+7 BT

Edge of driving lane

\ \ Finished shoulder
End of bridge

[TTT]
—HHAAA

PLAN LAYOUT
NON-FLARED GUARDRAIL WITH TANGENT END TERMINAL

Steepen foreslope near
bridge as required by
terrain and right of way

Guardrail end terminal ‘

_/

Foreslope
S 4:1 or 6:1 (B) J

4
—1

Foreslope
4:10r6:1(B)

EEEEEEREEEENE NN NN NN RN
R A H A _H—H A A f

\
‘ Finished shoulder

End of bridge

/ Edge of driving lane

PLAN LAYOUT
NON-FLARED GUARDRAIL WITH FLARED END TERMINAL

NOTES:

(A) Use slope flatter than 10:1 when required to provide
proper guardrail height.

(B) 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.

(C) Measure from top of guardrail to top of surfacing at
front face of guardrail.

(D) 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.

PROFESSIONAL’

PE-4683
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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)

S . 1T 2 2 2 2 2 2

\
} [ [ [ é‘
2'-0 3-0
15'-0" Curb & gutter - type 1 Curb terminal point (Typ) PLAN VIEW

5 ~7" Dia.(ASTM A325 or 3r-6
A449) H Hex Head Bolt:
with t‘)No?%xo wa::herso S 12'-6" Thrie beam double rail section ) 6'-3" Thrie beam ) 6'-3" Non - Symmetrical ) 12'-6" W-beam (B)
under each head and nut. Bolts (12 Gauge) (12 Gauge) transition to W-beam ‘ (12 Gauge)
of sufficient length to extend (10 Gauge)
i e st sspoes ¢ . esposo 51 6 potsacig

with bolt heads on traffic face.

r»C

13
3 [
‘ -

L

fal

i i —— e T Ll 1 L '
— = 7 A:MH T' WOOD BLOCK

[ce[]c ]
0

Ny
0

EINEK]
o
oo

o
o

L4 4U

TO RECTANGULAR WOOD POST

[

] \ \ ] x ]

]

N e B B B B B B B R Va2 A VAN (Atposts 110 11)

o | | I I | |

o |

A S R - o o o L o TRANSITION POST AND TIMBER BLOCKOUT SIZING

o I o I I || I POST NO. POST SIZE BLOCKOUT SIZE

o I I | I | I 16 6" X 8" X 7-0" long 6" X 8" X 19"

I (. (. [ [ LJ LJ LJ L LJ LJ LJ LJ L LJ 7-12 6" X 8" X 6'-0" long 6" X 8" X 19"

T T T Y T ) ¢ 13-16 6" X 8" X 6-0" long 6" X 8" X 14"
gl ld ld Ly o @ ® ®

®
©)
®
©)
©)

ELEVATION VIEW

Only top post bolt required at this location.
Bottom bolt requires field drilling and is optional.

10 guage i o = —
‘;TH'QQOJ 3% 2 ~ 126" Long Thrie-Beam %" Button Head Post _A
E . T (12 Gauge)(Nested) o Bolts with 1-%" OD P o = —|
} - Y Washer and Nut. %"Dia
4" 1~%" Top button head post Hole in Post and Block.
2" 2 \ bolt with washer and nut.
(See Section C-C) Curb & gutter - type 1
© E) o ) o ‘ )
T EE B \ I 1 }} o
o =3 =3 [ o o o
20 : i\o 7L / 7-0" 1 1 L
° | |
- N\ 8 ~%"x 1%" ‘ ‘ 20 | | 20"
N\ ! 12 ~%" Dia x 2" Button head splice bolts I |
2 %% 21" 12~1"x 2" 29’ 2 Buttoz head splice bolts ‘ ‘ | |
Slotied holes Slotted Holes (Typ) ~ S1ed holes Lo } }
THRIE-BEAM TERMINAL CONNECTION b I
NON - SYMMETRICAL TRANSITION I D
TO W-BEAM (10 GAUGE)
SECTION B-B SECTION C-C
(A)  Where curb is required to continue past 15'
D ‘T TRANSITION SECTIONS length, taper the curb down to 3" height at the
i on terminal point shown above, instead of 0"
Install with bolt heads X 2'6" %" 2" Install with bolt heads E ﬁ 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" Jersey barrier to thrie
i (Terminal Connector) T i beam connector plate (B) Install 12'-6" length W-beam double rail
—m ! T n section at location where curb extends past
[ \ [ o 15" length.
I I | Il I
o } Sy - - NORTH DAKOTA
— - c o — _ 2l e — - DEPARTMENT OF TRANSPORTATION
i m © | il m 7-14-17
[l T o i - =
1 | o | I o REVISIONS
21" | t— Transition Curb & PYCI I ) U DATE CHANGE
} ‘ utter to match front 12-02-20 |Updated notes (o active voice.
o ace of barrier
SO ( Lo (
* | | | | | |
12" —] o
. Jersey barrier transition on concrete E Curb & gutter transition
Chamfer concrete rail that extends D rail that extends beyond the face of to match front face of
gﬁggggaitlht?afnascit?o%f the curb and/or SECTION D-D the curb and/or guardrall transition. SECTION E-E  barrier
CONNECTION TO CONCRETE SINGLE SLOPE BRIDGE RAIL AND TRAFFIC BARRIERS CONNECTION TO CONCRETE JERSEY BARRIER BRIDGE RAIL AND TRAFFIC BARRIERS




JERSEY BARRIER TO THRIE BEAM CONNECTOR PLATE DETAILS D-764-62

I 32"
@\ N\ 2%
|ﬁ F————- o — |
C- — — — Il |
12%e" \/‘ " 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.
32"
12 20"
9% 10%
V6" 1-2 N
. Ye" -~ - Typ. all stiffeners
1% *ﬂ Iﬁa 10 Yo' 12 K"l 12
1 f TN T /I N T / 3 PICTORIAL DRAWING
" \
\@ Ll l ! a TS (Showing Back of Connector Plate)
6'%¢" \m‘f@ﬂ%\‘ A 16 - A
i ‘L ‘\ | 10%
1 T ::y 1" :ub [ ® WELDING INSTRUCTIONS:
I I I
} “ @ “ N (A) Weld stiffeners located on the outside
21" 7%" ) ‘b ‘E ==c === 1T 21 @ edges of the cover plates as follows:
@‘ ‘ ‘ ) %6" continuous back weld on externior
B ! l ! Typ. all stiffeners sides and %" fillet weld 1" long spaced at
1 © *:‘ l“b ==== :}O } a ? 2" center-to-center on interior sides.
I A
] 1 | 10% (B) Weld stiffeners located on the inside of
646" S9 e} I | a the cover plates as follows:
P %" fillet weld 1" long spaced at 2"
] center-to-center.
" > 6" > 1-2 )/ (C) Weld cover plates P1 and P2 together with
! 20" Typ. all stiffeners %"l 1-2 a ¥%¢" continuous back weld on both sides.
ELEVATION END END ELEVATION (D) Weld components with E60 rod.
ASSEMBLY DETAIL WELDING DETAIL
(Front View) (Back View)
’—7 " 4-1 2%g" ’l 20" " 2%g"
T -
NOTES:
. 12%" : ; 20" f‘ 2%" “1 [“ TYPE S2 TYPE S1 1. Fabricate cover plates P1 and P2 from %" thick
- | ~ — Quantity: 1 Quantity: 1 ASTM A36 Grade structural steel.
2" 2. Fabricate stiffener plates from %" thick ASTM
_ ®\¥ 61%¢" 7 11" 7% A36 Grade structural steel.
1" Dia. (typical) f f ‘_‘ r f i 3. Galvanize connector plate in accordance with
e o—— [ p— O ]
181/4" 1/2" 11/2|v 11/2" 11/2n
21 —® %" 21" [—7 9%" ﬂ
TYPE S8 TYPE S4 TYPE S6 J
Quantity: 1 Quantity: 1 Quantity: 1 1
7%" ® y y Yy j’
1 NORTH DAKOTA
61y , . 1 DEPARTMENT OF TRANSPORTATION
—® 16 I s 1% " 71417
TYPE S10
2%" | W ,JL QQD j:]D — _t Quantity: 1 REVISIONS
— }7 - } } } } DATE CHANGE
‘_J TYPE S3 %" 1) 11 n 11 12-02-20  |Updated notes to active voice.
2 & Quantity: 4 e e e
y: PROFESSIONAL
PLATE P2 PLATE P1 TYPE S9 TYPE S5 TYPE S7 PE-4683
Quantity: 1 Quantity: 1 Quantity: 1 Quantity: 1 Quantity: 1
VERTICAL PLATES HORIZONTAL PLATES
COVER PLATES STIFFENER PLATES
12 02 2020




