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H.E.I. PROJECT NO: 14-022

GOVERNING SPECIFICATIONS

Standard Specifications for Road and Bridge
Construction adopted by the North Dakota
Department of Transportation, October 2014;
Standard drawings currently in effect; and
other Contract Provisions submitted herein.
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Any questions regarding these

plans may be directed to:

Steven Dorval, PE

Heartland Engineering, Inc.

PO Box 6
49 7th Street East

New England, ND 58647
%01)426—3387

Phone:

BEGIN PROJECT: BRC-CNOB-2137(054)
Sta. 29+00, a point approximately
2,375.52 ft south and 139.48 ft east of the
NW Corner of Section 8 Township 133

North, Range 91 West, 5th P.M., Hettinger
County, North Dakota.

END PROJECT: BRC-CNOB-2137(054)
Sta. 50+00, a point approximately 312.86
ft south and 87.41 ft east of the NW
Corner of Section 8 Township 133 North,
Range 91 West, S5Sth P.M., Hettinger
County, North Dakota.

MILES - GROSS MILES - NET
0.398 0.398
DESIGN DATA
TRAFFIC PASS. [TRUCKS] TOTAL| EST30THMAXHR |ESAL'S
CURRENT 2015 | -- - | 35

MINIMUM SIGHT DISTANCE (STOPPING): 495 FEET

DESIGN SPEED: 55 MPH

SURVEYED BY: KJD
DESIGNED BY: SCD & AE2S
P.S. & E. REVISIONS BY: TLH

DATE: JUN 2015
DATE: AUG 2015
DATE: AUG 2015

CERTIFICATION

I hereby certify that the attached plans were

prepared by me or under my direct supervision

and that I am a duly registered professional

eDn ineer under the laws of the state of North
akota.

ENGINEER: Steven C. Dorval, P.E.

SIGNATURE: Steven C. Dorval, P.E. /s/

APPROVAL DATE: 02-10-16

This document was
originally issued and sealed
by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
in New England, ND.

Heartland Engineering, Inc.
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LIST OF STANDARD DRAWINGS

Standard # Description

D-260-01 Erosion and Siltation Controls - Silt Fence

D-261-01 Erosion Control Fiber Roll Placement Details

D-704-07 Breakaway Systems For Construction Zone Signs - Perforated Tube
D-704-08 Breakaway Systems for Construction Zone Signs - U-Channel Posts
D-704-09 Construction Sign Details - Terminal and Guide Signs

D-704-10 Construction Sign Details - Regulatory Signs

D-704-11 Construction Sign Details - Warning Signs

D-704-13 Barricade and Channelizing Device Details

D-704-14 Construction Sign Punching and Mounting Details

D-704-15 Road Closure Layouts

D-704-20 Terminal and Seal Coat Sign Layouts

D-704-30 Windrow Marking

D-708-06 Erosion and Siltation Controls Median or Ditch Inlet Protection
D-754-23 Perforated Tube Assembly Details

D-754-24 Mounting Details Perforated Tube

D-754-24A Breakaway Coupler System for Perforated Tubes

D-754-29 Sign Punching, Stringer, and Support Location Details Regulatory, Warning, and Guide Signs
D-764-01 W-Beam Guardrail General Details

D-764-06 Flared Energy Absorbing Terminal

D-764-22 Typical Grading at Bridge Ends with W-Beam Guardrail
SPECIAL PROVISIONS

SP 0003(14) Temporary Erosion Control and Sediment Best Management Practices
SP 0004(14) Federal Migratory Bird Treaty Act

SP 5102(14) Permits and Environmental Considerations
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originally issued and sealed
by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
in New England, ND.
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105-P02

107-P0O1

107-P02

108-P0O1

108-P03

109-P01

203-P01

PLAN NOTES

County Responsibilities: The County will attend to the removal and resetting of existing fences
to the new highway right-of-way line.

Haul Roads: Paved county or township roads will not be used for haul roads unless alternative
routes do not exist. The contractor is responsible for contacting representatives of nearby counties
or other local governments to determine available haul routes, restrictions on those roadways, and
work and materials required to maintain and restore those roadways.

All proposed haul roads shall be reviewed and approved by the engineer prior to hauling.

The costs of maintenance and restoration are considered to be included in other items of work.
Inert Waste Disposal: All items designated or determined as a removal and disposal item shall be
considered property of the contractor. Said contractor’s property shall be disposed of at an

approved inert waste disposal site as per section 107.17 of the Standard Specifications. Disposal
shall be included in the price bid for “CLEARING & GRUBBING”.

Completion Date: The project completion date shall be specified in the contract documents.

The project shall be 100% complete by the specified completion date or liquidated damages will be
assessed against the contractor according to Section 108.07 B of the Standard Specifications. The
county will not recognize a project as being substantially complete or open to the traveling public
to justify the suspension of time charges.

Delays: The contractor shall not hold the owner responsible for any delays to project operations
caused by other construction activities outside the project. It is the contractor’s responsibility to
familiarize their staff with any surrounding construction that may be completed during the life of
this project.

No additional time or compensation will be granted for changes to schedules or routes due to other
construction activity.

Measurement and Payment: If an item is to be accepted by certification or testing, the material
will be included for payment after the item has been incorporated into the project and when the
certifications or test results have been received and approved by the engineer.

Common Excavation - Type C: Twenty-five percent (25%) additional volume in yardage
computed by the average end area method is allowed for shrinkage in the earth embankment as
shown on the plan and profile sheet.

During construction of the roadway, a motor grader and water truck shall be required to be
operating within the construction area at all times to obtain uniform mixing, proper moisture
content and density as determined by the engineer.

Backslope rounding will be required on the cut sections as shown on the Typical Section. This
shall be included in the bid item “COMMON EXCAVATION TYPE-C”.

The contractor will be required to complete the finish grading work around the existing facilities
that are in the construction area. Any earth mounds, etc. that remain around the facilities shall be
leveled. This work shall be included in the price bid for “COMMON EXCAVATION TYPE-C”.

Payment for “COMMON EXCAVATION TYPE-C” shall be plan quantity.

203-P02

210-P0O1

251-P01

256-P01

260-P01

302-P01
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Topsoil: Payment for “TOPSOIL” shall be plan quantity and will be paid for after it has been
replaced and accepted.

Excavation: The excavation at the abutments shall be included as "CLASS 1 EXCAVATION."
all remaining excavation required for construction of the bridge, including channel slopes and pier
shall be included in the lump sum bid item, "CHANNEL EXCAVATION."

Seeding-Class I11: “SEEDING-CLASS 111" shall consist of the following mixtures:
Species Lbs. of PLS/Acre
Alfalfa 9
Western Wheatgrass 4
Intermediate Wheatgrass 5
Slender Wheatgrass 2

Total Pounds of PLS / Acre 20

The seeding quantity is based on the calculated areas within the grading limits and will be paid for
at plan quantity. Any seeding necessary to areas outside those limits shall be the responsibility of
the contractor. This includes locations such as staging areas, stockpile sites, borrow pits and any
other temporary locations. These areas shall be seeded with the same mixture as above.

Riprap: Placement of “RIPRAP GRADE I11” will be paid according to designated length, width
and depth as shown on the plans unless otherwise designated by the engineer in the field. Riprap
shall be sunk 1’ within areas delineated as “Other Waters”. Several riprap sources exist locally.
Contact the engineer for details.

Silt Fence Supported: The silt fence shall be installed before the topsoil has been removed to
prevent sediment from leaving the project or entering any waterways. Actual silt fence locations
will be determined by the engineer in the field

Aggregate Surface Course: Hettinger County will supply the “AGGREGATE SURFACE
COURSE CL 13” for this project at no cost to the contractor. The contractor will be responsible
for paying applicable sales and use tax for the quantity

of aggregate surface course received from the

county. The aggregate surface course material is
located in the E1/2SW1/4 and SE1/4 Sec 22 - T135N -
R93W. The county paid $3.59 per Ton for crushing
and royalty for this material. All applicable sales and
use taxes shall be included in the price bid for
“AGGREGATE SURFACE COURSE CL 13”.

This document was
originally issued and
sealed by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
In New England, ND.

The contractor shall furnish a full length certified
electronic platform scale, a scale person, printed haul
tickets, printed daily reports and a dump person as per

section 109.01.J of the Standard Specifications. BRC-CNOB-2137(054)

HETTINGER CO., ND.

Compaction equipment shall meet section 151.01.A of

the Standard Specifications. Walk and Roll type

pneumatic rollers mounted to motor graders will not be % PLAN NOTES

allowed. rorcrio oy crecr s oare
14-022 |TLH ISCD )02-10-16

Heartland Engineering, Inc.




704-P01

714-P01

764-P01

PLAN NOTES
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Traffic Control: The construction signing shall be an integral part of the work being performed.
At no time shall the project be closed to the traveling public. All traffic control devices shall be
installed as per the NDDOT standard drawings and the “Manual on Uniform Traffic Control
Devices” (MUTCD) current edition.

The required traffic control signs and devices are included in the "Traffic Control Devices List"
and will be measured and paid for at the contract unit price bid for “TRAFFIC CONTROL
SIGNS”.

All costs associated with supplying, placing, maintaining and removing traffic control items shall
be included in the price bid for “Traffic Control Signs”.

Any additional devices or flagging required to accommodate the contractor's operations shall be
the contractor's responsibility.

The existing bridge and roadway shall remain open to the traveling public until the new bridge and
roadway alignment are completed. The existing regulatory and warning signs indicating the
existing bridge is open to single lane “take turns” traffic will remain in place until the new bridge
and road alignment are open to traffic. Removal of these signs and delineator drums shall be the
responsibility of the owner.

After the new bridge and roadway alignment is complete, the new road closed signs and Type |11
Barricades shown on sheet 100-2 will be moved by the contractor to close off the existing road
while Roadway Obliteration and Structure Removal takes place.

Culverts: All steel pipe shall be Aluminized Type 2 and the pipe culvert and coupling bands shall
conform to the requirements as set forth under AASHTO M-245 & 246.

The culvert material shall be handled at all times with equipment such as wide canvas slings and
wide padded skids designed to prevent damage to the pipe. All handling and hauling equipment
shall be reviewed by the engineer before use.

In truck shipments, the pipe shall be supported on wide cradles of suitably padded timbers. All
chains, cable or other equipment used for fastening the load must be padded.

Any damage to the culvert materials during the installation of the culvert or before final acceptance
of the project shall be repaired or replaced as directed by the engineer at the expense of the
contractor.

W-Beam Guardrail widening areas: Cross slopes shall be 25:1 and inslopes shall be 4:1.
Widening areas shall be surfaced with 4” of CL13 aggregate surface course.

This document was
originally issued and
sealed by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
In New England, ND.

BRC-CNOB-2137(054)
HETTINGER CO., ND.
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ENVIRONMENTAL COMMITMENTS: Hettinger County, the North Dakota Department of Transportation and the Federal Highway Administration have made environmental commitments to various public agencies and the public to
secure approval of this project. The environmental commitments are as follows:

No 1: Unavoidable impacts to wetlands will be mitigated onsite, adjacent to the project, or at an approved mitigation site or bank.

ACTION REQUIRED / TAKEN: 0.00 acres of permanent impacts to jurisdictional waters and 0.00 acres of permanent impacts to natural/non-jurisdictional wetlands will require mitigation.

Wetland Impact Table
Wetland Mitigation
Mitigation Required Location;
Acreage; Onsite
Wetland Impacts | USFWS Easement | EO Wetland#; Mitigation
USACE (acres) Impacts 11990 USACE USFWS Ratio Acres
Wetland Cowardin Wetland Wetland Wetland Jurisdictional Temp. Perm.
Number Location Class Type Size Ac. Feature Wetlands' Ac. Ac. Temp. Perm.
Sec.7,
#la T133N, PEMC Fringe 0.06 Natural No 0.00 0.00 N N N NA 0.00
RI1W
Sec.8,
#1c T133N, PEMC Slope 0.03 Natural No 0.00 0.00 N N N NA 0.00
RI1W
Sec.§,
#1d T133N, PEMC Fringe 0.10 Natural Yes 0.00 0.00 N N N NA 0.00
RI1W
Totals 0.19 0.00 0.00 0.00 0.00 0.00

* A wetland Jurisdictional Determination was issued by the USACE on 5/8/2015; NWO-2015-1458-BIS.
** All impacts to natural wetlands (natural/jurisdictional and natural/non-jurisdictional), regardless of size, as well as impacts greater than 0.10 acre to artificial/jurisdictional wetlands require mitigation.
*** All artificial/non-jurisdictional, deep water (impacts greater than 6.6 feet), Other Waters less than 300 linear feet (determined by the USACE on a case by case), Preamble Wetlands, and temporary impacts do not require mitigation.

Other Water Impact Table

Other Waters Other Water Mitigation
Size Impact to Other Waters Mitigation Required
Acres Linear Feet
Linear USACE Tem Perm. Tem Perm EO

Number | Location | Type Acres | Feet | Feature | Jurisdictional P ' P. " | 11990 | USACE | USFWS | Location | Method

Sec.7,

T133N,
gowitp | ROIW [ Cannonball | ) 5, | ga5 | River | ves 016 |0 120 |0 Y |y N NA NA

Sec. 5, River

T133N,

R91W

Totals 1.22 | 880 0.16 0 120 0

*A wetland Jurisdictional Determination was issued by the USACE on 5/8/2015; NWO-2015-1458-BIS.

This document was
originally issued and
sealed by Steven C. Dorval
Registration Number
PE 3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
In New England, ND.

BRC-CNOB-2137(054)

ENVIRONMENTAL
COMMITMENTS
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E 14-022 TLH SCD |02-10-16

Heartland Engineering, Inc.




ENVIRONMENTAL COMMITMENTS
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Summary Impact Table

Total Permanent Tempor?‘Fy Impacts
and additional

Impact Summary . .
information

Wetland Total Wetland Total

Type (Acres) | Type (Acres/Lf)

Natural/JD | 0.00 JTSmporary 0.00

Natural/Non- 0.00 Non-JD 0.00

JD Temporary

e Permanent

Artificial/JD | 0.00 D> 0.10 0.00

Artificial 0.00 Permanent | 0.00 ac/0

INon-JD ' ow ft.
Temporary | 0.16ac/

Total 0.00 oW 120 ft.

No. 2

Compensation Requirements by Agency and Water Type
USACE
Water Type Mitigation All
Natural/JD
Wetland > 0.1 acre All
Natural/Non-JD No n_utlgatlon No rr_utlgatlon
required required
Artificial/JD No mitigation
Wetland > 0.1 acre required
Deep Water (> than | No mitigation No mitigation
6.6 feet) required required
Other Water > 300 linear feet No mitigation
required
Preamble No n_utlgatlon No rr_utlgatlon
required required

No construction or demolition activities will take place during the spawning season in the Cannonball River from April 15 to June 1.

No. 3 The Contractor shall prevent the introduction of ANS into North Dakota waters, or transport aquatic vegetation to or from any waters of the state, or transport any aquatic vegetation into the state.
Action taken/required: The contractor shall follow the North Dakota Game and Fish Department’s (NDGFD) Administrative Rules 30-3-06 for compliance with ND Century Code Chapter 20.1-17 on Aquatic Nuisance
Species (ANS). Contractor shall notify the NDGFD at least 72 hours prior to the placement IN or ON the waters of the State of North Dakota of any and all vehicles, vessels, pumps and equipment that will be used in the
project, to allow the Department sufficient time to inspect any and all such equipment for ANS. The NDGFD ANS Coordinator, Fred Ryckman, shall be contacted by phone (701.770.0920) or e-mail fryckman@nd.gov for
equipment inspections, or any additional information regarding ANS prevention protocol.

No. 4: Active migratory bird nests with eggs or chicks are protected by the Federal Migratory Bird Treaty Act. Demolition on bridges or box culverts with active nesting can not start until nesting season is over unless measures are
taken to prevent nesting.
Action taken/required: The Contractor shall not remove any existing bridge or box culvert if active nests are present. The Contractor can legally remove inactive nests prior to the nesting season. After inactive nests are
removed the Contractor can use nets or tarps secured to the structure to discourage nesting.

No. 5: A storm water discharge permit is required because 4.5 acres will be disturbed.
Action taken/required: The Contractor will be required to obtain a storm water discharge permit from the North Dakota Department of Health and shall comply with the requirements
contained in the permit. This document was

_ ) ] ] ) originally issued and

No. 6: Prevent spills of chemical, petroleum products and other wastes from entering bodies of water. sealed by Steven C. Dorval
Action taken/required: The Contractor will be required to follow safe storage and handling procedures for petroleum products and chemicals. Solid wastes will be disposed of as PEZ%Q;;trgtr:%nZ-l\il(J)ﬂ%e;n q
required by NDDOT Specifications and not placed in floodways. O .

the original document is
No. 7: Prevent the spread of noxious weeds. stored at the office of

Action taken/required: Precautions will be taken to avoid spreading noxious weeds. Seed mixtures used on the project will comply with the NDDOT Standard Specifications for

noxious weed content.

Heartland Engineering, Inc.
In New England, ND.

BRC-CNOB-2137(054)
HETTINGER COUNTY, ND.

ENVIRONMENTAL
E COMMITMENTS
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No. 10:

No. 11:

STATE| PROJFCT NUMRFER | SECTION | SHEET

ENVIRONMENTAL COMMITMENTS a1+

Avoid impacts to cultural resources.

Action taken/required: A Class Il Cultural Resources Inventory was conducted by Agassiz Archeology and a “No Historic Properties Affected” determination was made. The NDDOT and SHPO have concurred as
documented in ND SHPO Ref.: 15-5417 NDDOT BRC-CNOB-2137(054) PCN 21093. However, if cultural resources are found during construction, construction will be halted and the proper entities will be notified of the
finding. Construction will not commence until proper procedures are followed.

A US Army Corps of Engineers Section 404 Permit is required.

Action taken/required: A USACE permit has been obtained and the project will be covered under Department of The Army Nationwide Permit No. NWO-2015-1458-BIS. The Contractor shall comply with all requirements
listed in permit.

Measures will be taken to minimize fugitive dust emissions.

Action taken/required: The Contractor will control dust emission by the use of water.

Proper disposal of materials associated with the removal of the existing structure will occur to prevent contamination of the waterway. See General Note 202-P01 in 170-2.

Action taken/required: It will be the Contractor’s responsibility to submit a complete bridge removal plan to be approved by the Engineer and North Dakota State Water Commission. Dispose of waste materials from the
removal of the bridge in a proper manner.

Permits and Notifications Required:

North Dakota Department of Health — NDPDES Permit
Status: To be obtained by the Contractor prior to construction. Owner is to be listed as Hettinger County on the permit.

North Dakota Department of Health SFN 17987 Asbestos Notification of Demolition and Renovation for bridges and boxes.
The Contractor shall complete and submit SFN 17987 Asbestos Notification of Demolition and Renovation to the North Dakota Department of Health 10 days prior to beginning the removal of concrete.

United States Army Corps of Engineers — Section 404 Permit
Status: Has been obtained for the project.

Temporary Construction Crossing — If additional fill will be placed within the stream channel for a temporary construction crossing, it will be the contractor’s responsibility to develop and
employ a work plan for construction. The contractor will be responsible for obtaining the proper permits and approvals prior to performing such activities.

This document was
originally issued and
sealed by Steven C. Dorval
Registration Number
PE 3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
In New England, ND.

BRC-CNOB-2137(054)
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SUMMARY OF QUANTITIES

Item | Spec | Code Description QZZZ:‘? & Units
Acceptance

1 103 0100 |CONTRACT BOND 1 L SUM | Paid Invoice
2 201 0330 |CLEARING & GRUBBING 1 L SUM

3 202 0105 |REMOVAL OF STRUCTURE 1 L SUM |Demolition Plan
4 203 0103 |COMMON EXCAVATION - TYPE C 17,700 CY

5 203 0109 |TOPSOIL 2,353 CY

6 203 0180 |ROADWAY OBLITERATION 615 LF

7 210 0101 |CLASS 1 EXCAVATION 1 L SUM

8 210 0127 |CHANNEL EXCAVATION 1 L SUM

9 210 0201 |[FOUNDATION PREPARATION 1 EA

10 216 0100 |WATER 210 M GAL |Water Permit
11 251 0300 |SEEDING - CLASS III 4.5 ACRES |Certification
12 253 0101 |STRAW MULCH 4.5 ACRES | Certification
13 256 0300 |RIPRAP GRADE III 2,330 CY Pit Certification
14 260 0200 |SILT FENCE SUPPORTED 2,330 LF Certification
15 260 0201 |REMOVE SILT FENCE SUPPORTED 2,330 LF

16 261 0112 |FIBER ROLLS 12IN 600 LF Certification
17 302 0356 |AGGRETAGE SURFACE COURSE CL 13 1,404 TON

18 602 0130 |CLASS AAE-3 CONCRETE 167.8 CY Certification
19 602 1130 JCLASS AE-3 CONCRETE 118 CY Certification
20 602 1250 |PENETRATING WATER REPELLENT TREATEMENT] 598 SY Certification
21 604 9910 |PRESTRESSED I-BEAM - 45IN 698.7 LF Certification
22 612 0115 |REINFORCING STEEL-GRADE 60 9,134 LBS Certification
23 612 0116 |REINFORCING STEEL-GRADE 60-EPOXY COATED 38,575 LBS Certification
24 616 0364 |STRUCTURAL STEEL M270-GRADE 36 911.5 LBS Certification
25 622 0040 |STEEL PILING HP 12X53 975 LF Certification
26 624 0128 |TRAFFIC RAIL-STEEL 358.7 LF Certification
27 702 0100 |MOBILIZATION 1 L SUM
28 704 1000 JTRAFFIC CONTROL SIGNS 126 UNITS |Certification
29 704 1052 |TYPE III BARRICADE 6 EA Certification
30 704 1060 |DELINEATOR DRUMS 10 EA Certification
31 709 0155 |GEOSYNTHETIC MATERIAL-TYPE RR 1,910 SY Certification
32 714 0905 |PIPE CONC REINF 36" CL III 4 LF Certification
33 714 3035 |END SECT-CONC REINF 36" 1 EA Certification
34 714 4106 |PIPE CONDUIT 24IN-APPROACH 56 LF Certification
35 764 0131 |W-BEAM GUARDRAIL 256.75 LF Certification
36 764 0145 |W-BEAM GUARDRAIL END TERMINAL 4 EA Certification
37 764 0151 |REMOVE W-BEAM GUARDRAIL & POSTS 510 LF

BASIS OF ESTIMATE

Project Length
BOP: STA 29+00

EQOP: STA 50+00
Length: 29+00 - 50+00 = 2,100 LF = 0.398 Miles

Topsoil
4” Depth

Water

Common Ex: 10 Gal/CY x 17,700 CY / 1,000 Gal/M Gal= 177 M Gal
Agg Surfacing: 10 Gal/Ton x 1,264 Ton / 1,000 Gal/M Gal =13 M Gal
Dust Control: 50 M Gal/Mile x 0.398 Miles =20 M gal

Total =210 M Gal

Agoregate Surface Course Cl 13 (Volume + 25%)

STATE

PROJECT NUMBER

SECTION
NO.

SHEET
NO.

ND

BRC-CNOB-2137(054)

008

Mainline: 2,100 LF x 8.66 SF/LF /27 CF/CY x 1.5 Ton/CY x 1.25 = 1,264 Ton
Private Drive Approach: 1 x 40 Ton Each =40 Ton
Field Drive Approach: 1 X 40 Ton Each =40 Ton

Guardrail Widening Areas: 60 Ton
Total = 1,404 Ton

Seeding - Class II1 & Straw Mulch

Area between construction limits minus road top is estimated to be 4.5 acres

This document was

originally issued and sealed

by Steven C. Dorval,
Registration Number

PE-3972, on 02-10-16 and
the original document is

stored at the office of

Heartland Engineering, Inc.

in New England, ND.
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Backslope Rounding
(5' each way on cut sections)

TYPICAL SECTIONS

PROPOSED
14 16' 28' Graded Roadbed
—=— 24' Aggr. Surface Course —
| 2" |~ q_
Shidr. Grade Shidr. Grade

One-half Cut

Profile Grade
8.67 S.F. 0.5' Crown

One-half Fill

STATE| PROJECT NUMBER |SEQEHON| SHEET

ND | BRC-CNOB-2137(054) | 030 1

SECTION LINE,
PRIVATE DRIVE & FIELD APPROACH

l - IEenterIine of Highwaz

APPROACH GRAVELING NOTES:
Private Drive Approaches = 40 Ton

Field Drive Approaches =40 Ton

ROADWAY GRAVEL NOTES:
The 4 inch aggregate surface course shall be placed in (2) two inch lifts.

L@)'67t/§f x 5,280/ 27 cf/cy x 1.5 tons/cy x 1.25 (assume 25% compaction) = 3,178 Tons/Mile @ 4"
ep

3,178/ 2 = 1,589 Tons/Mile @ 2" Depth. 5,280'/ 1,589 Ton = 3.32 Feet/Ton.

One-half Cut

EXISTING

22-27' Agg Surface —

Varies Varies

_——— ——— —

One-half Fill

This document was
originally issued and sealed
by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
in New England, ND.
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Pl Sta = 44+31.10 STATE| PROJECT NUMBER |SEQTION| SHEE
N =11772.58 - -
PROPOSED BRIDGE CHANNEL EXCAVATION LIMITS F_zzgsiz;g;.l ND | BRC-BRO-2137(054) | 060 !
CIRCULAR EXISTING ITEMS:
Da = 04"00'00" o .
Construction Limits Dc = 04400'03" E%@:E’%' L Power Pole To Remain
o . Lo STA 28+89 69'L Power Pole To Remain
S T=363.11 Construction Limits STA 32+32 109' L Power Pole To Remain
© STA 35+29 142' L Power Pole To Remain
© R =1432.39 STA 38+03 175' L Power Pole To Remain
C)+ _ . N = - —— _STA40+42210'L Power Pole To Remain
5 L=711.23 5} STA 43+33 417' L Power Pole To Remain
I _ ?Z STA 45+88 177' L Power Pole To Remain
x C=703.95 v STA 48+66 87'L Power Pole To Remain
%) = <
40+00m & E =4531 <
75’ 3 ' 45+00
MPOR -
—_ \ARLCCW_STW_CT'O_N EASEMENT __ _
& I >
X - P —
N MR S , ~<SWANENT RIGHT-OF way
¥ NEW ITEMS N, . - s
X S a )M 0=
o % D - — =
© INSTALL 2 SPAN BRIDGE " i
STA. 37+99 - 39+77 178" x 28'(clear width) 2 Span Bridge
—__75' PERMAN RieH
INSTALL RIPRAP GRADE llI =~ i ’/IOLW - - 100 0 100 200
~ —u =—— s ™ |
STA. 37+99 - STA 39+77 2,330 CY "OTHER WATERS" LIMITS — - —— P
INSTALL PIPE CULVERT & END SECTIONS . _ e BENCH MARKS
STA 35+00 44’ RT, 24" x 56' CSP 0.079" & 2 - 24" CSES 0.079" NO. DESC. LOCATION ELEVATION
STA 45+64 22' LT, 36" x 4' CON REINF CL Il EXTENSION & 1 - CON REINF 36" CRES Base Rebar Sta. 26+82.72, 32028'Rt__ 2087.08
EXISTING BRIDGE BM 1_Rebar Sta. 26+97.07, 444.80' Rt _ 2088.22
29+00 41+86.14 50+00
Exc. 9,975|CY JL Exc| 7,725 CY
Emb. 9,975/CY 15 Emb)| 7,033 CY
2380 Topsoil 1,322 CY Topsoil 1,031 CY N 2380
N
¢ |3
[o'e) N
2370 2| 2370
) L
N{ 5. I<E N
2360 B8 e | 3 2360
c
S|~ o | 8 Il il
L ~ :
© B © |2 S| n >
AR < | o
2350 S0 S 3o 2350
H—— H——7 o
< | M << | W [OHES 4
5l e 5 H q e -7
/’ -
2340 o5 N 2340
— —
~
2330 PROPOSED BRIDGE B == 52$00  53j00 54400  55{00 2330
/ AN = .
-~ o y S I This document was
I o 0.70% / | s 7 o .. .
2320 T--__ ;_\-0.75/0 I | S VPI'STA 5 45+94.81 ] 2320 | originally issued and sealed
- (@) N
= 7 1= VPIEL=232750 =R by Steven C. Dorval,
=1 I L o . .
VPIISTA = 33+73:40- _ o / CURVE LEN = 534.92 %..’ csl') Reglstratlon Number
1= ===~ ! no| N - -10-
/ = —
3 CURVE LEN = 189 02 " } Sl the original docurpent is
2300 S| o \ K a | o 2300 stored at the office of
o o0 . .
E ' 2 8 Heartland Engineering, Inc.
o N / .
© S in New England, ND.
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SECTION | SHEET
NO. NO.

075

STATE | PROJECT NUMBER

BRC-CNOB-2137(054)

ND

OTHER WATERS DELINEATION

LEGEND
—— 1 OTHER WATERS

OTHER WATERS #O0W1b

TEMP IMPACT
0.16 ACRE, 120 LF

Proposed Bridge and New Alignment

35+OO
—
—
~— —
Ny <
~
~ ~
~ _
~ _ ™~
~
~

Existing Bridge and Roadway

This document was
originally issued and sealed
by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
in New England, ND.

BRC-CNOB-2137(054)
HETTINGER COUNTY, ND.

OTHER WATERS
DELINEATION
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STATE| PROJECT NUMBER |SEQHON | SHEET

TEMPORARY EROSION CONTROL ND | BRC-CNOB-2137(054) | 076 | 1
Spec-Code  Bid Item Qty Unit
260-0200 Silt Fence Supported 2,330 LF
261-0112 Fiber Rolls 12IN 600 LF
Sta 30+00 - 38+00 LT LEGEND
Install 800 LF of
Silt Fence Supported Sta 30+00 SILT FENCE SUPPORTED
Install 300 LF of FIBER ROLL 12 IN. —
Silt Fence Supported Sta 44+50 - 45+00 LT
Install 50 LF of Silt Fence Supported FLOW DIRECTION -~
Sta 39+75 Sta 45+50 - 47+80 LT
Install 300 LF of Install 230 LF of Silt Fence Supported
Silt Fence Supported Sta 47+80 LT

Sta 48+00 LT
Sta 48+20 LT
Sta 48+40 LT
Sta 48+60 LT

35+00 Sta 40+00 - 44+00 75' LT Sta 48+80 LT
Install 420" 12IN Fiber Roll Install 20" 12IN Fiber Roll

Sta 30+00 - 33+00 LT
Install 300 LF of
Silt Fence Supported

Sta 45+50 - 49+00 RT
Sta 44+30 RT Install 350 LF of
Sta 44+60 RT Silt Fence Supported
Sta 45+00 RT
Install 20" 12IN Fiber Roll

This document was
originally issued and sealed
by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
in New England, ND.

BRC-CNOB-2137(054)
HETTINGER COUNTY, ND.

TEMPORARY
EROSION CONTROL

PROJECTNO.  [DRAWNBY  [CHECKED BY [ DATE
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RIPRAP GRADE III
2,330 CY

STATE| PROJECT NUMBER [SEQHON | SHEET
PERMANENT EROSION CONTROL ND | BRC-CNOB-2137(054) | 077 | 1
Spec-Code  Bid ltem Qty Unit
251-0300 SEEDING CLASS Il 4.5 ACRES
253-0101 STRAW MULCH 4.5 ACRES
SEEDING - CLASS 11l 256-0300 RIPRAP GRADE Il 2,330 cY
STRAW MULCH
4.5 ACRES
LEGEND
XX\ Y SEEDING - TYPE Ill AREA
KSR RIPRAP GRADE Il AREA
35+00
——
——— — 40+OO ‘%
% - ——— 7
\ B
‘ g\
B ARSSSSSS SR
>

This document was
originally issued and sealed
by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is

stored at the office of
Heartland Engineering, Inc.
in New England, ND.
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HETTINGER COUNTY, ND.
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CONTROL
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14-022 | TLH | SCD |02-IO-16
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SECTION | SHEET
STATE PROJECT NUMBER NO. NO.
TRAFFIC CONTROL DEVICES LIST N BRC-CNOB 2137054 00 | 1
UNITS  UNITS UNITS  UNITS
SIGN SIGN AMOUNT SIGN SIGN AMOUNT
NUMBER SIZE DESCRIPTION REQUIRED PER SUB NUMBER SIZE DESCRIPTION REQUIRED PER SuUB
AMOUNT TOTAL AMOUNT TOTAL
D3-36 36"x6" STREET NAME SIGN (Sign and installation only) 6 W21-5-48 48"x48" |SHOULDER WORK 35
G20-1a-60 |60"x24" |ROAD WORK NEXT __ MILES 34 W21-5a-48  |48"x48" |RIGHT or LEFT SHOULDER CLOSED 35
G20-1b-60  |60"x24" |WORK IN PROGRESS/ NO WORK IN PROGRESS (Sign and installation only) 26 W21-5b-48  |48"x48" |RIGHT or LEFT SHOULDER CLOSED AHEAD or __FT. 35
G20-2a-48  |48"x24" |END ROAD WORK 19 W21-6a-48  48"x48" |SURVEY CREW AHEAD 35
G20-4-36  |36"x18" |PILOT CAR FOLLOW ME 18 W21-50-48  |48"x48" |BRIDGE PAINTING AHEAD or __ FT. 35
G20-10-108 |108"x48" |CONTRACTOR SIGN 64 W21-51-48  48"x48" |MATERIAL ON ROADWAY 35
G20-50a-72 |72"x36" |ROAD WORK NEXT __ MILES RT & LT ARROWS 37 W22-8-48 48"x48" |FRESH OIL LOOSE ROCK 35
G20-52a-72 |72"x24" |ROAD WORK NEXT __ MILES RT or LT ARROW 30 24"'x24" | TAKE TURNS (6" D letters) (Mounted on stop sign post) 11
G20-55-96  |96"x48" |SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 59
M1-1-36 36"x36" | INTERSTATE ROUTE MARKER (Post and installation only) 10
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 ARROW RIGHT or LEFT 23
M5-1-21 21"x15" |ARROW AHD AND RT or LT(Mounted on route marker post) 7
M5-2-21 21"x15" |ARROW AHD UP & RT or LT (Mounted on route marker post) 7
M6-1-21 21"x15" |ARROW RT or LT (Mounted on route marker post) 7
M6-2-21 21"x15" |ARROW UP & RT or LT (Mounted on route marker post) 7
M6-3-21 21"x15" |ARROW AHD (Mounted on route marker post) 7
R1-1-48 48'x48" |STOP 32
R1-1a-18 18"'x18" |STOP and SLOW PADDLE Back to Back 5
R1-2-60 60"x60" | YIELD 29
R2-1-48 48"x60" |SPEED LIMIT __ 39
R2-1a-24  |24"x18" |MINIMUM FEE $80 (Mounted on Speed Limit post) 10 SPECIAL SIGNS
R3-7-48 48"x48"  |LEFT or RIGHT LANE MUST TURN LEFT or RIGHT 35
R4-1-48 48'x60" DO NOT PASS 39
R4-7-48 48"x60" | KEEP RIGHT SYMBOL 39
R5-1-48 48'x48" DO NOT ENTER 35
R6-1-36 36"x12" |ONE WAY RIGHT or LEFT 13
R7-1-12 12"'x18" |NO PARKING 11
R10-6-24  |24"x36" |STOP HERE ON RED 16
R11-2-48  |48"x30" |ROAD CLOSED 2 28 56
R11-2a-48 |48"x30" |STREET CLOSED 28
R11-3a-60 |60"x30" |ROAD CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY 31
R11-3c-60 |60"x30" |STREET CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY 31
R11-4a-60 |60"x30" |STREET CLOSED TO THRU TRAFFIC 31 NOTE:
Wi4.48 49248 |RIGHT of LEFT REVERSE CURVE ARROW = If additonal signs are
-4-. "X 3 or . . .
W1-4b-48  |48"x48" |DOUBLE RIGHT or LEFT REVERSE CURVE ARROW 35 required, un|t§ will be
W1-6-48 28'%24"  |LARGE ARROW 26 calculated using the formula
W3-1-48 48"x48" | STOP AHEAD SYMBOL 35 SPEC & CODE from Section 111-19.06 of the
W3-3-48 48"x48" | SIGNAL AHEAD SYMBOL 35 |_704-1000 | TRAFFIC CONTROL SIGNS TOTAL UNITS 126| Design Manual.
W3-4-48 48'x48" |BE PREPARED TO STOP 35 http://www.dot.nd.gov/
W3-5-48 48'x48" | SPEED REDUCTION AHEAD 35
W4-2-48 48"x48"  |RIGHT or LEFT LANE TRANSITION SYMBOL 35 SPEC &
W5-1-48 48'x48" |ROAD NARROWS 35 CODE DESCRIPTION UNIT  QUANTITY
W5-8-48 48"x48" | THRU TRAFFIC RIGHT LANE 35
W5-9-48 48"x48" |ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35 704-0100 |FLAGGING MHR
W6-3-48 48"x48" | TWO WAY TRAFFIC SYMBOL 35 704-1041 |ATTENUATION DEVICE-TYPE B-55 EACH H
W8-1-48 48"x48" | BUMP 35 704-1043 |ATTENUATION DEVICE-TYPE B-65 EACH This document was
W8-3-48  |48'x48" |PAVEMENT ENDS 35 704-1044 |ATTENUATION DEVICE-TYPE B-70 EACH origin al |y issued and
W8-7-48 48'x48" | LOOSE GRAVEL 35 704-1050 |TYPE | BARRICADES EACH
W8-9a-48  |48'x48" |SHOULDER DROP-OFF 35 704-1051 |TYPE Il BARRICADES EACH sealed by Steven C. Dorval,
W8-11-48  |48"x48" |UNEVEN LANES 35 704-1052 | TYPE Il BARRICADES EACH 6 . .
W8-12-48  48"x48" |NO CENTER STRIPE 35 704-1060 | DELINEATOR DRUMS EACH 10 Registration Number
W8-53-48  |48"x48" | TRUCKS ENTERING HIGHWAY 2 35 70 704-1065 | TRAFFIC CONES EACH
W8-54-48  |48"x48" | TRUCKS ENTERING AHEAD or __ FT. Ahead 35 704-1067 |TUBULAR MARKERS EACH PE'3972, on 02-10-16 and
W8-55-48  |48"x48" | TRUCKS CROSSING AHEAD or __ FT. 35 704-1070 |DELINEATOR EACH ini i
W8-56-48  |48"x48" |TRUCKS EXITING HIGHWAY 35 704-1072 |FLEXIBLE DELINEATORS EACH the orlglnal docur_nent IS
W9-3a-48  |48"x48" |CENTER LANE CLOSED SYMBOL 35 704-1081 |VERTICAL PANELS - BACK TO BACK EACH stored at the office of
W12-2-48  |48"x48" |LOW CLEARANCE SYMBOL 35 704-1085 |SEQUENCING ARROW PANEL - TYPE A EACH i A
W13-1-24  [24"x24" | MPH ADVISORY SPEED PLATE (Mounted on warning sign post) 11 704-1086 |SEQUENCING ARROW PANEL - TYPE B EACH Heartland Englneerlng, Inc.
W13-4-48  |48"x60" |RAMP ARROW 39 704-1087 |SEQUENCING ARROW PANEL - TYPE C EACH .
W14-3-48  |48'x36" |NO PASSING ZONE 23 704-1088 | SEQUENCING ARROW PANEL - TYPE C - CROSSOVER EACH in New England, ND.
W20-1-48  |48"x48" |ROAD WORK AHEAD or _FT or _ MILE 35 704-1095 |TYPE B FLASHERS EACH
W20-2-48  |48"x48" |DETOUR AHEAD or __ FT 35 704-3501 |PORTABLE PRECAST CONCRETE MED BARRIER LF
W20-3-48  |48'x48" | ROAD or STREET CLOSED AHEAD or __ FT. 35 704-3510 |PRECAST CONCRETE MED BARRIER - STATE FURNISHED EACH BRC-CNOB-2 137(054)
W20-4-48  |48"x48" |ONE LANE ROAD AHEAD or __ FT. 35 762-0200 |RAISED PAVEMENT MARKERS EACH
W20-5-48  |48"x48" |RIGHT or LEFT LANE CLOSED AHEAD or __ FT. 35 762-0420 |SHORT TERM 4IN LINE - TYPE R LF HETTINGER COU NTY, ND
W20-7a-48 |48"x48" |[FLAGGING SYMBOL 35 762-0430 |SHORT TERM 4IN LINE - TYPE NR LF
W20-7k-24 |24"x18" |__ FEET (Mounted of warning sign post) 10 762-1500 |OBLITERATION OF PVMT MK SF TRAFFIC CONTROL
W20-8-48  |48"x48" |STREET CLOSED 35 772-2110 |FLASHING BEACON - POST MOUNTED EACH
W20-51-48 |48"x48" |[EQUIPMENT WORKING 35 DEVICES LIST
W20-52-54 |54"x12" |NEXT __ MILES (Mounted on warning sign post) 12
W21-1a-48 48"x48" WORKERS SYMBOL 35 PROJECT NO. DRAWN BY CHECKEDBY  |DATE
W21-2-48  |48"x48" |FRESH OIL 35 14-022 TLH SCD__| 02-10-16
W21-3-48  [48"x48" |ROAD MACHINERY AHEAD or  FT 35

Heartland Engineering, Inc.




STATE| PROJECT NUMBER |SEQHON| SHEET

TRAFFIC CONTROL DEVICES LAYOUT ND | BRC-CNOB-2137(054) | 100 | 2

Proposed Bridge and New Alignment

R11-2-48 R11-2-48
ROAD ROAD
CLOSED CLOSED

This document was
originally issued and sealed
by Steven C. Dorval,
Registration Number
PE-3972, on 02-10-16 and
the original document is
stored at the office of
Heartland Engineering, Inc.
in New England, ND.

BRC-CNOB-2137(054)
HETTINGER COUNTY, ND.

Existing Bridge and Roadway

TRAFFIC CONTROL
DEVICES LAYOUT

PROJECTNO. |DRAWNBY | CHECKED BY | DATE

14-022 | TLH | SCD [02-10-16
Heartland Engineering, Inc.




STATE PROJECT NO. PCN ‘T‘\‘Ec‘): SF,\"'(E)FT
LIMITS OF RR MATERIAL LIMITS OF RR MATERIAL
/ ND BRC-CNOB-2137(054) 21093 170 1
— —RR— — — — — RR — — 4+X— — — RR— — — — —RR— — — — — —RR— £ _ __ RR— — — — —
g LS CQ@V%C%C OSOSOSOSOSE LS Cég‘g 0:0:0; C%@‘O&;\CQCQOV @, HYDRAULIC DATA:
‘ %O%O%)O%O%OO O%OO LIMITS ‘FR|PR%/_%%/_\O%/_\O A ) O%O%/Q %%O%O%O% 2 LIMITS OF ‘IPRAP% -
< 7~ Y e LIMITS OF RIPRAP
LIMITS OF RIPRAP =9-0-0-0-0-0-0-90 cP-9-9PsP D=0 & RR MATERIAL DRAINAGE AREA 819 SQ. MI.
& RR MATERIAL \\‘ O%O%O%O%OO O%O%g ?)O O%O%O%O%O%O%O% DESIGN FREQUENCY 25 YR
%( 0=0-0-0-9-0 %( SO ) ) DESIGN DISCHARGE 14,940 CFS
‘ D L€ Pf P Do Do Bor o D Pt P Do Do /l <Dt D DESIGN STAGE,NAVD88 (UPSTREAM) 2314.71 FT
STREAM GRADIENT 0.00094 FT/FT
y ‘%@Ogg@ | jmo OQOO@O WATERWAY PROVIDED BELOW DESIGN STAGE 1,980 SQ. FT
zls SONSSSS Q}O ch WATERWAY PROVIDE BELOW CLEARANCE ELEVATION 2,560 SQ. FT
IS e 7% <>QQ% / F\ ’\‘@O‘@O VELOCITY OF FLOW UNDER BRIDGE AT DESIGN DISCHARGE 9.5 FT/SEC
‘ %QOC&) LIMITS OF RR MATERIAL ! LIMITS OF RR MATERIAL % VELOCITY OF FLOW UNDER BRIDGE AT 100-YR DISCHARGE 7.57 FT/SEC
S & = 100-YEAR FREQUENCY DISCHARGE 24,160 CFS
100-YEAR FREQUENCY STAGE, NAVD88 (DOWNSTREAM) 2317.83 FT
QQC | | WQO
?) OVERTOPPING STAGE, NAVD88 2319.1FT
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c BE%INSBRIDGE ‘ TOP OF DECK @ ‘ END BRIDGE
(BACK FA ;Ag?f;g @ ROADWAY ¢ PIER (BACK FACE N ABUT)
H ‘ G CROWN STA 38+88 STA 39+77
ELEV 2322.29 ELEV 2322.91 ‘ ELEV 232353
1T ’7+7’7’7’7}’7’7’7’ - ’7’7’7’7’7’#’7’7’7’7’7’7’7’ i\[_i’i’i’
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n:—‘ EXCAVATION
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LIMITS OF RIPRAP
& RR MATERIAL

Diii =R e e
LIMITS OF RR MATERIAL

AN AN AN
LIMITS OF RIPRAP !
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LIMITS OF RR MATERIAL

Bl
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%‘\ LIMITS OF RIPRAP
& RR MATERIAL
2O,
P =]

7.0 22.0' 67.0" 31.0" 44.0 7.00"
I T
89.0 | 89.0
T
178.0' BACK TO BACK OF ABUTMENTS
GENERAL PLAN @ NORTH
BEGIN BRIDGE
(BACK FACE S ABUT)
STA 37+99 "
ELEV @ (E2322.29 178.00 END BRIDGE
(BACK FACE N ABUT)
STA 39+77
SLOPE 0.007 FT/FT FIXED ELEV @ ¢ 232353
FIXED —_— FIXED
i I I I T— T I —AINIRIEIN T

TOP OF BERM A

TOP OF BERM

ELEV 231552

BOT OF ABUTMENT Ll
$ELEV 231229 _ ]

T T HP12x53 —

2.0

5-0"

22.0'

DATUM LINE 23120 { —
25 YR HIGH WATER

ELEV 2304.52 ELEV 2314.7

3-0" RIPRAP
BOT OF CHANNEL

ELEV 2293.7"

CHANNEL EXC

:‘::]

GEOYSNTHETIC MATERIAL

- —
—ac@e
TYPERR

::EE'::;::::

{3
BOT OF PIER ¢ —
ELEV 2290.0 /

HP 12 X 53

31.0' (CHANNEL BOTTOM)

67.0'

EXISTING CHANNEL
BOTTOM

44.0'

TYPE RR

\ GEOYSNTHETIC MATERIAL

T~ ELEV2316.76 %

I
| BOT OF ABUTMENT 4

ELEV 231353 ¥

5.0'

ELEVATION

HP 12 X 53

2'-6" LIMITSOF CL 1
EXCAVATION

2.0

100-YR OVERTOPPING DISCHARGE

GREATER THAN 500-YEAR EVENT

DESIGN STRENGTHS:

F'C = 3,000 PSI ~ CLASS AE-3 CONCRETE
F'C = 4,000 PSI ~ CLASS AAE-3 CONCRETE
F'C = 6,000 PSI ~ PRESTRESSED BEAM CONCRETE

FY = 60,000 PSI ~ REINFORCING STEEL

LOAD & RESISTANCE FACTOR DESIGN

This document was originally
issued and sealed by
Perry Johnson, PE,
Registration Number PE-3926
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100-P01

202-P01

210-P01

602-P01

602-P02

602-P03

602-P04

602-P05

622-P01

622-P02

GENERAL NOTES

SCOPE OF WORK: THIS PROJECT CONSISTS OF BUILDING A NEW 2-SPAN PRESTRESSED CONCRETE SPREAD |-BEAM BRIDGE WITH
AN OVERALL BRIDGE LENGTH OF 178-0" AND A CLEAR ROADWAY WIDTH OF 28'-0". THE OVERALL DECK WIDTH IS 30'-3".

REMOVAL OF STRUCTURE: THE EXISTING STRUCTURE IS A 184 FOOT THREE SPAN BRIDGE WITH A 24 FOOT OVERALL DECK WIDTH.
THE SUPERSTRUCTURE CONSISTS OF A CONCRETE DECK SUPPORTED BY STEEL I-BEAMS. THE CLEAR ROADWAY WIDTH BETWEEN
DECK CURBS IS 22'-4". THE LUMP SUM BID ITEM, "REMOVAL OF STRUCTURE" SHALL INCLUDE ALL WORK REQUIRED TO REMOVE THE
BRIDGE IN ITS ENTIRETY, INCLUDING SUPERSTRUCTURE, SUBSTRUCTURE AND PILING TO MIN OF 2'-0" BELOW FINISHED GRADE
CONTRACTOR SHALL USE METHODS WHICH PREVENT MATERIALS FROM ENTERING THE STREAM CHANNEL. THE CONTRACTOR
SHALL EXERCISE DO DILIGENCE IN REMOVING ALL MATERIALS WHICH HAVE ENTERED THE STREAM BODY IN A TIMELY MANNER.

THE CONTRACTOR SHALL SUBMIT A COMPLETE BRIDGE REMOVAL PLAN TO THE ENGINEER DETAILING PROCEDURES AND
SEQUENCE FOR REMOVING PORTIONS OF THE BRIDGE, INCLUDING ALL FEATURES NECESSARY TO REMOVE THE BRIDGE IN A SAFE
AND CONTROLLED MANNER. THE REMOVAL PLANS, INDICATING DETAILED SEQUENCES OF OPERATIONS, SHALL BE SUBMITTED TO
THE ENGINEER, AT LEAST, THIRTY (30) CALENDAR DAYS PRIOR TO START OF REMOVAL OPERATIONS OF THE EXISTING BRIDGE. THE
BRIDGE REMOVAL PLAN SHALL INCLUDE THE FOLLOWING:

A. THE BRIDGE REMOVAL SEQUENCE FOR THE ENTIRE STRUCTURE, INCLUDING STAGING OF BRIDGE REMOVAL,;

B. EQUIPMENT LOCATIONS ON THE STRUCTURE DURING REMOVAL OPERATIONS;

C. LOCATIONS WHERE WORK IS TO BE PERFORMED OVER THE STREAM; AND

D. DETAILS AND LOCATIONS OF PROTECTIVE COVERS OR OTHER MEASURES TO ASSURE THAT BRIDGE REMOVAL WILL NOT IMPACT
THE STREAM.

EXCAVATION: THE EXCAVATION AT THE ABUTMENTS SHALL BE INCLUDED AS "CLASS 1 EXCAVATION." ALL REMAINING EXCAVATION
REQUIRED FOR CONSTRUCTION OF THE BRIDGE, INCLUDING CHANNEL SLOPES AND PIER SHALL BE INCLUDED IN THE LUMP SUM BID
ITEM, "CHANNEL EXCAVATION."

DIAPHRAGMS AND ENDWALLS: THE CONCRETE FOR THE INTERMEDIATE DIAPHRAGMS SHALL BE PLACED AT LEAST 48 HOURS
PRIOR TO THE DECK CONCRETE. THE PIER DIAPHRAGM AND ENDWALL CONCRETE SHALL BE PLACED AT THE SAME TIME AS THE
DECK CONCRETE.

DECK CONCRETE: BEAMS HAVE SLIGHT VARIATIONS IN THE ANTICIPATED CAMBER. TO BUILD THE DECK TO THE DESIGNATED
THICKNESS WILL REQUIRE SLIGHT ADJUSTMENTS IN DECK ELEVATION AND/OR RISER DIMENSIONS. THESE ADJUSTMENTS RESULT
IN MINOR CONCRETE QUANTITY DISCREPANCIES. THE CONTRACTOR SHALL CONSIDER THIS QUANTITY DISCREPANCY WHEN HE
BIDS THE UNIT PRICE FOR CLASS AAE-3 CONCRETE. THIS PROJECT WILL PAY PLAN QUANTITY WITH NO ADDITIONAL COMPENSATION
FOR OVERRUN.

PENETRATING WATER REPELLENT TREATMENT: PENETRATING WATER REPELLENT SHALL BE APPLIED TO THE DRIVING SURFACE
OF THE CONCRETE DECK.

CURING CONCRETE: WET CURE ALL CONCRETE SURFACES NOT COVERED BY FORMS. COVER THE CONCRETE WITH A DOUBLE
THICKNESS OF BURLAP. MAINTAIN SURFACE MOISTURE BETWEEN THE FINAL FINISH AND PLACEMENT OF BURLAP BY PERIODIC
APPLICATIONS OF A LIGHT FOG SPRAY OF WATER. KEEP THE BURLAP CONTINUOUSLY MOIST UNTIL THE END OF THE CURING
PERIOD.

CURE DECK AND APPROACH SLAB CONCRETE AS SPECIFIED IN SECTION 602.04 F.2, "DECK SLAB CONCRETE"

CONCRETE: PROVIDE AGGREGATE FOR CONCRETE THAT MEETS THE REQUIREMENTS OF SECTION 802.01 C.2, "COARSE
AGGREGATE" AND SECTION 802.01 C.3, "FINE AGGREGATE"

PILING: PILING SHALL BE DRIVEN WITH A STEAM, AIR, OR DIESEL HAMMER WITH A RATED ENERGY OF RAM WEIGHT NOT LESS THAN
78,836 FOOT-POUND-TONS, AS COMPUTED BY THE FORMULA W(E-22,176) + 0.711E, WHERE W IS THE WEIGHT OF THE RAM IN TONS
AND E IS THE RATED HAMMER ENERGY. IN NO CASE SHALL THE RAM WEIGHT BE LESS THAN 4,000 POUNDS. THE HAMMER SHALL BE
RUN AT AN ENERGY THAT PRODUCES A PENETRATION AT BEARING BETWEEN 1/2" AND 3 INCHES IN THE LAST 10 BLOWS.

PILE DRIVING: FOR DOUBLE ACTING OR SINGLE ACTING DIESEL HAMMERS, CALCULATE THE SAFE BEARING VALUE OF PILES BY THE
FOLLOWING FORMULA:

P=45E X W+0.2M
S+0.2 W+ M

WHERE:

P = SAFE BEARING VALUE, IN POUNDS.

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 LAST TEN BLOWS

FOR SINGLE ACTING HAMMERS, CALCULATE E BY MULTIPLYING OBSERVED STROKE (FT) AND W (LBS).

STATE PROJECT NO. PCN SNEC(): S"’\"'(EJET
ND BRC-CNOB-2137(054) 21093 170 2

BRIDGE BID ITEMS

SPEC CODE
202 0105
210 0101
210 0127
210 0201
256 0300
602 0130
602 1130
602 1250
604 9910
612 0115
612 0116
616 0364
622 0020
624 0128
709 0155
764 0131
764 0145
764 0151

ITEM DESCRIPTION

REMOVAL OF STRUCTURE

CLASS 1 EXCAVATION

CHANNEL EXCAVATION

FOUNDATION PREPARATION

RIPRAP GRADE IlI

CLASS AAE-3 CONCRETE

CLASS AE-3 CONCRETE

PENETRATING WATER REPELLENT TREATMENT
PRESTRESSED |-BEAM-45IN

REINFORCING STEEL - GRADE 60

REINFORCING STEEL - GRADE 60 - EPOXY COATED
STRUCTURAL STEEL M270 - GRADE 36

STEEL PILING HP 12 X 53

TRAFFIC RAIL-STEEL

GEOSYNTHETIC MATERIAL TYPE RR

W-BEAM GUARDRAIL

W-BEAM GUARDRAIL END TERMINAL

REMOVE W-BEAM GUARDRAIL & POSTS

UNIT

L SUM
L SUM
L SUM
EA
CcYy
(24
CcYy
SY

LF
LBS
LBS
LBS
LF

LF

SY

LF

EA

LF

QUANTITY

(S

[

2,330
167.8
118
598
698.7
9,134
38,575
911.5
975
358.7
1,910
256.75
4

510

WORK DRAWINGS: THE CONTRACTOR SHALL SUBMIT THE FOLLOWING WORK DRAWINGS TO THE ENGINEER FOR REVIEW:

1
2.

PRESTRESSED I-BEAMS

TRAFFIC RAIL STEEL
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54'-3" OVERALL ABUTMENT LENGTH

3 EQ SP @ 8-0" = 24'-0" HP 12X53 PILING

8-0"

8-0"

10"
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L e 3
o
n
o
w
<
—

SEC. SHEET
STATE PROJECT NO. PCN "o NO
ND BRC-CNOB-2137(054) 21093 170 4

\

8-0"

3 EQ SP @ 8-0" = 24'-0" HP 12X53 PILING

— I ——F——F—— % —— |

1-0"

178'-0" OVERALL BRIDGE LENGTH

NOTE:

HP 12 X 53 PILE IN PIER SHALL BE DRIVEN TO 130.0 TON
HP 12 X 53 PILE IN ABUTMENTS SHALL BE DRIVEN TO 130.0 TON

PLAN VIEW - PILING LAYOUT
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WATERPROOF MEMBRANE SHALL MEET SECTION 602 OF THE NDDOT
SPECIFICATIONS. ALL MATERIAL AND WORK SHALL BE INCLUDED IN
THE PAY ITEM "CLASS AE-3 CONCRETE"

WATERPROOF MEMBRANE DETAIL
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\ Perry Johnson, PE,
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ESTIMATED MATERIAL QUANTITIES - PIER CANNSSE_?L"I‘_DRIVER
ITEM DESCRIPTION UNIT QUANTITY K HE; PIER DETAILS
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\T This document was originall
- — QUANTITIES (ONE BEAM) BAR LIST ~ ONE BEAM issued and sealed gy ;
:g - " BEAMLENGTH = 8733 LF MARK SIZE NO. LENGTH SHAPE Pe!‘ry JOhI'ISOl‘], PE,
- { I o1 5 4 870" STR Registration Number PE-3926
10 zv-'l || G2 4 84 8-5 BENT on 08/21/2015 and the original
. I c3 . 168 oo BENT documents are stored at the
) " G4 4 168 4-10" BENT Grand Forks office of
. w || BEAM SECTION DATA s 4 8 ror BENT Advanced Engineering &
- NP Environmental Services, Inc.
é ,/ " CROSS SECTIONAL AREA =624 SQ IN.
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G4 BAR G4 BAR
|=167,048.0 IN* BURT, ND
3 L AES 45IN PRESTRESSED L BEA
2'-2" SB =74775IN DRWN. BY CHK'D BY PROJECT NO. DATE
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NOTES:

AT LEAST 14 DAYS PRIOR TO THE FORMING AND POURING OF ANY BEAMS, THE
CONTRACTOR SHALL SUBMIT WORK DRAWINGS TO THE ENGINEER FOR REVIEW. THE
WORK DRAWINGS SHALL INCLUDE THE TOTAL INITIAL PRESTRESS FORCE AND THE
LOSSES IN THE PRESTRESS DUE TO ELASTIC SHORTENING, SHRINKING OR CREEPING OF
CONCRETE AND THE RELAXATION OF STEEL STRESS AS DETERMINED BY THE
CONTRACTOR FOR HIS METHOD OF STRESSING.

WORK DRAWINGS FURNISHED TO THE ENGINEER FOR REVIEW SHALL USE THE FOLLOWING
MINIMUM TEXT SIZES ON ALL WORK SHEETS:

DIMENSIONS AND NOTES = 0.08"

DETAIL SUBTITLES = 0.09"

DETAIL TITLES= 0.10"

WORK DRAWINGS SHALLL SHOW STRAND LAYOUT, PULL DOWN LOCATIONS, TENSIONING
FORCES, ELONGATION AND ANY PROPOSED CHANGES IN REINFORCING STEEL.

THE FINALPRESTRESS FORCE (REMAINING AFTER ALL LOSSES HAVE BEEN ACCOUNTED
FOR) AND ITS CORRESPONDING CENTER OF GRAVITY, SHALL BE SELECTED FROM THOSE
ON A CURVE DETERMINED BY THE THREE VALUES SHOWN. ALL PRESTRESSING STEEL
SHALL CONFORM TO AASHTO M203

THE BEAMS SHALL BE POURED IN ALL STEEL FORMS. HOLES AND INSERTS TO
ACCOMODATE THE DIAPHRAGM BARS SHALL BE PROVIDED IN THE BEAMS AT LOCATIONS
AS SHOWN.

MINOR CHANGES TO THE SHAPE OF THE BEAM AND TO REINFORCING STEEL MAY BE MADE
TO ACCOMMODATE THE FORMS OF VARIOUS CONTRACTORS AND THEIR CONSTRUCTION
METHODS WITH THE APPROVAL OF THE ENGINEER.

THE TOPS OF THE BEAMS SHALL BE ROUGH FLOATED AND BROOMED TRANSVERSELY FOR
BOND.

PROVIDE HANDLING HOOKS OR DEVICES AS REQUIRED BY THE CONTRACTOR. HOOKS OR
DEVICES PROVIDED WILL BE SUBJECT TO APPROVAL BY THE PRECAST SUPPLIER.

PRESTRESSING DATA

FINAL DETENSION ACCEPTANCE WEIGHT BEAM
C.G. FORCE STRENGTH STRENGTH (TONS) LENGTH
9.816 IN @ END 43.943 k
6000 psi 6000 psi gn
2.909 IN @ MID 43.943 k (MIN) (MIN) 29.34 87-4
&
k 3
& W
=
= o
= I
4" £ 1/4 ——

10"

STATE PROJECT NO. PCN SNEC(): S:%FT
ND BRC-CNOB-2137(054) 21093 170 10

7.
2%.,

31/2"

51/2"

| 23 14 |

4"+ 1/4"
[————

G3

I
1-10 1/2" +1/4" _*_
1

20"
TOP VIEW
(TYP)
v 5 5 - -
5/8" @ X 20" BAR —~_ | /\ ’
g .
[ ] —1
_/ 5/8" @ X 2'-0" BAR
R 3/4"X9"X2-0"
2-0" 9
SIDE VIEW END VIEW

(BEARING PLATE TO BE STRUCTURAL STEEL M270
GRADE 36 HOT DIPPED GALVANIZED AND INCLUDED
IN THE BID PRICE FOR THE BEAM.)

BEARING DETAIL

This document was originally
issued and sealed by
Perry Johnson, PE,
Registration Number PE-3926
on 08/21/2015 and the original
documents are stored at the
Grand Forks office of
Advanced Engineering &
Environmental Services, Inc.

CANNONBALL RIVER

JORES

BURT, ND
45IN PRESTRESSED |-BEAM
CHK'D BY PROJECT NO. DATE
E. Severinson P. Johnson P11614-2015-000 SEPT, 2015
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STATE PROJECT NO. PCN SNEC(): S"’\"%ET
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1z e 29EQ. SP @ 1'-0" = 290" ~ 5XAA 501 (TOP LONGITUDINAL) 6y 12
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~ - " --.- c--'l " hi "_‘_" '. b .:.', :-' d b
\ T ‘
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1 (BOT LONGITUDINAL) 1 1 (BOT LONGITUDINAL) 1 (BOT LONGITUDINAL)
SECTION - SUPERSTRUCTURE SHOWING REINFORCEMENT
30-3" (OVERALL SLAB WIDTH)
G BRIDGE
15-11/2" 151 1/2"
E J SLOPE: V4" /FT __SLOPE: 1/4"/FT,
I S
? | 1" POSITIVE
RISER - TYP
| [~~~ 45" PRESTRESSED CONC
- BEAM (TYP) THE 1" DIMENSION SHOWN
IS LOCATED AT THE
SUPPORTS. THE RISER
SHALL BE ADJUSTED TO
MAINTAIN THE 8" DECK.
This document was originally
issued and sealed by
‘ Perry Johnson, PE,
47 32 80" 40 40 80" arve | Registration Number PE-3926
1 2 4 on 08/21/2015 and the original
documents are stored at the
¢ BEAM - TYP G BEAM - TYP ¢ BEAM - TYP ¢ BEAM-TYP Grand Forks office of
Advanced Engineering &
Environmental Services, Inc.
SECTION - SUPERSTRUCTURE SHOWING DIMENSIONS
ESTIMATED MATERIAL QUANTITIES CANNONBALL RIVER
SUPERSTRUCTURE BURT, ND
ITEM DESCRIPTION UNIT QUANTITY 3 < Hq DECK SLAB SECTION
602 CLASS AAE-3 CONCRETE cy 139.1 q DRWN. BY CHK'D BY PROJECT NO. DATE
612 REINFORCING STEEL - GRADE 60 LBS 35,610.0 E. Severinson P. Johnson P11614-2015-000 | SEPT, 2015
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SECTION A-A

This document was originally
issued and sealed by
Perry Johnson, PE,
Registration Number PE-3926
on 08/21/2015 and the original
documents are stored at the
Grand Forks office of
Advanced Engineering &
Environmental Services, Inc.
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PIER DIAPHRAGM

ITEM DESCRIPTION UNIT QUANTITY
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PLAN - SHOWING ENDWALL REINF o >

11/2" X 7" /4"
KEYWAY —/|

BACK FACE (BF) ——=={

7EQ.SP @ 8" =4"-8" 7EQ.SP @8"=4"-8" 7EQ.SP @ 8" = 48"

PREFORMED EXP
/ BEARING PAD

1'-0" BRG

|--—— FRONT FACE (FF)

5XB501 5 5 5XB501 5 5 5XB5O0L 5 8"

8" e 2"CL

5XB501 \

. / 5XB501
|

rﬁ. I rl'J_d. I |.|' |. J:L s I |.|‘ £ e e i |. . I J.LAT/Af

[ T Tl T
gﬁ_ﬂ:ﬂl___ﬂzl_ﬂ:ll_t:; f |%

l —+t A 5XP500

5XP500

T
‘ 5XA501 / | ‘ !

11/2"CL

29 EQ. SP @ 1-0" =29'-0" ~ 5XB500 6" \( 11/2"CL

1

e

ELEVATION - SHOWING ENDWALL REINF

SECTION A-A

This document was originally
issued and sealed by
Perry Johnson, PE,
Registration Number PE-3926
on 08/21/2015 and the original
documents are stored at the
Grand Forks office of
Advanced Engineering &
Environmental Services, Inc.

ESTIMATED MATERIAL QUANTITIES
BOTH ENDWALLS

CANNONBALL RIVER

ITEM DESCRIPTION UNIT QUANTITY
602 CLASS AAE-3 CONCRETE cy 16.6
612 REINFORCING STEEL - GRADE 60 LBS 1853.0

JLAES

BURT, ND
END WALL DETAILS
DRWN. BY CHK'D BY PROJECT NO. DATE
E. Severinson P. Johnson P11614-2015-000 | SEPT, 2015

File: WHeartand 11614-2015-000)

toCad\Dr

IDGE DESIGN.dwg

AE2S e 4050 Garden View Dr Ste 200 Grand Forks, ND 58201 e (t) 701-746-8087 (f) 701-746-0370




STATE PROJECT NO. PCN SNEC(): S"’\"'(EJET
ND BRC-CNOB-2137(054) 21093 170 17

BILL OF REINFORCING STEEL, GRADE 60

LETTER PREFIX OF BAR MARK DENOTES SHAPE ~ SEE BAR DETAILS

LOCA- NO DETAILING DIMENSIONS LOCA. NO DETAILING DIMENSIONS
Ton | S1ZE| MARK EACH | NOMINAL LENGTH Ton |51ZE|  mARK EACH | NOMINAL LENGTH
ISET a b c d e f g ISET a b c d e f g h k
5 C100 56 20-0 9-2" 1-8" 9-2" 5 XA502 12 52" 5-2"
=
5 C101 16 15'-6' 4'-8" 1-8" 9-2" (D 5 XA503 12 7-0" 70"
5 C102 4 11-4 5-2" 8" 52" é 5 XA504 4 26'-3" 26'-3"
5 C103 4 11-9 1/4" 5'-6" 10 3/4" 5'-6" E ;
[e]
5 C104 4 12-11 1/2" 6-0" 11 1/2" 6'-0" g & 5 XG501 24 10'-4" 3-10" 2-2" 3-10" 6"
5 C105 4 13-8 1/2" 6'-4" 1'-0 3/4" 6'-4" m
L
5 C106 4 14-7 1/2" 6'-9" 1-11/2" 6'-9" E 4 XCc212 54 3-2" 6" 2-2" 6"
5 c107 4 15'-6 3/4" 7-2" 1-23/4" 7-2"
5 c108 4 16-4" 76" 1-4" 76"
I
5 C109 4 17-5 1/4" 8-0" 1'-5 1/4" 8-0" & 4 XG502 36 9-1" 3-10" 5" 3-10" 1-0"
5 C110 4 18-4 1/2" 8-4" 1-6 1/2" 8-4" E >
(/2] %
E 5 C111 4 19-0 1/2" 8'-9" 1-6 1/2" 8-9" E 8 5 XA500 4 23-0" 23-0"
w
I-IEJ % 5 C112 4 19-8 1/2" 9-1" 1-6 1/2" 9-1" E 5 XA501 24 6'-6" 6'-6"
=}
Q] s c113 8 200 1/2" 9-3" 146 1/2" 9-3" Z
2|« -
m 4 Cl14 16 2-8" 6" 1-8" 6"
<
5 C115 30 3-8" 1-0" 1-8" 1-0" w
"4
E 5 XA500 356 300 300
5 AA100 24 55'-9 40'-0 2-0" 159" 55'-9" QO 6 XA500 268 30"-0" 300"
2
| > 5 XAA501 62 191'-8" 40'-0" 2-0" 29-8" 4 177-8"
x
| 0o
5 A101 8 12'-6" 12'-6" (7)) &
o
5 A102 8 10'-8" 10-8" w
o
5 A103 8 8-2" 8-2" ]
(2]
5 A104 8 5-8" 5-8"
6 A105 32 6-0" 6'-0" LAP SPLICE
c=
5 D100 8 142 38" 10-6' e =# of "b" LENGTH PIECES IN A SET .
TOTAL LENGTH PER SET =2 x b + d |
: |
b d
5 XAS01 20 30-0" 30-0" |
= 5 XB500 64 8-0" 40" 40"
- -
L x| s XB501 60 7-6" 3-9" 39" ¢ c
=8 ' '
w
b
[a] b ! ! |
Z 5 5XP500 12 4'-10" 1-8" 1-6" 1-8" 3" |
w
5 XG500 18 8'-8" 1-8" 4'-10" 1-8" 6" N -
|
| b )
5 A200 58 30'-0" 30-0"
- *b = VERTICAL LEG FOR R
5 A201 64 274" 27-4" ¥ o o0
6 A202 1 266" 266"
5 €200 o 0" Y 0" - c
14 % 31 8-2 3-0 2-2 3-0
w 3| s c201 60 6-2" 20" 22" 20"
a4 b
4 C116 50 3-2" 6" 2-2" 6" @
5 M200 54 40 2-6" 1-6"
aq

NOTES:

FABRICATION AND TOLERANCES SHALL BE IN
ACCORDANCE WITH THE CRSI MANUAL OF
STANDARD PRACTICE.

ALL DIMENSIONS ARE OUT TO OUT OF BARS

NOMINAL LENGTH OF EACH BENT BAR OR CUT BAR
IS THE SUM TOTAL OF THE DETAILING DIMENSIONS
FOR THAT BAR, UNLESS OTHERWISE NOTED.

ADJACENT "AA" BARS SHALL BE TURNED END FOR
END SO THAT THE SPLICE LOCATIONS ARE
STAGGERED.

THE "f* DIMENSION INDICATES THE INSIDE RADIUS
UNLESS OTHERWISE NOTED.

AN "X" PRECEDING A BAR DESIGNATION INDICATES
AN EPOXY COATED BAR.

This document was originally
issued and sealed by
Perry Johnson, PE,
Registration Number PE-3926
on 08/21/2015 and the original
documents are stored at the
Grand Forks office of
Advanced Engineering &
Environmental Services, Inc.

JLAES

CANNONBALL RIVER

BURT, ND
REINFORCEMENT SCHEDULE
DRWN. BY CHK'D BY PROJECT NO. DATE
E. Severinson P. Johnson P11614-2015-000 SEPT, 2015
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STATE PROJECT NO. PCN SNEC(): S'::(E)ET
ND BRC-CNOB-2137(054) 21093 170 18
179-4" ~ PAY LENGTH ~ TRAFFIC RAIL STEEL
8" L 10" 12 EQ. SP @ 7'-4" = 88-0" ~ W6X20 POST SPACING 12 EQ. SP @ 7'-4" = 88-0" ~W6X20 POST SPACING o, 8"
" TYPE T101 BRIDGE RAILING

IS i il

-
|
|
|

GENERAL RAILING NOTES

DESIGNED ACCORDING TO AASHTO STANDARD AND CURRENT INTERIM SPECIFICATIONS

PANEL LENGTHS OF TUBE MEMBERS SHALL BE ATTACHED CONTINUOUSLY TO A MINIMUM
OF THREE POSTS

RAIL POSTS SHALL BE SET PERPENDICULAR TO ROADWAY PROFILE GRADE

ALL BOLTS, NUTS, WASHERS, ANCHORAGE PLATES AND BOTTOM PLATES ARE CONSIDERED AS
PARTS OF THE RAIL FOR PAYMENT.

AT EXPANSION SLOTS IN W-BEAM RAIL, TIGHTEN BOLTS SNUGLY

ANCHOR BOLTS SHALL BE 3/4" DIA. ASTM A325 BOLTS (OR A321 THREADED RODS WITH TACK
WELDED NUTS) WITH HEX NUTS AND WASHERS AS SHOWN. THREADED RODS MAY BE .670" MIN
DIA.W WITH ROLLED THREADS. NUTS AND WASHERS FOR ANCHOR BOLTS SHALL CONFORM TO
A325 REQUIREMENTS. NUTS MAY BE TAPPED AFTER GALVANIZING. BOLTS AND NUTS SHALL HAVE
CLASS 2A AND 2B FIT TOLERANCES.

SHOP DRAWINGS TO BE SUBMITTED TO THE FIELD ENGINEER FOR APPROVAL IN ACCORDANCE
WITH SECTION 616.04A OF THE STD. SPECIFICATIONS.

ALL STRUCTURAL STEEL, INCLUDING FASTENERS, SHALL BE HOT DIP GALVANIZED AFTER
FABRICATION UNLESS SPECIFICALLY NOTED OTHERWISE. THIS WORK, AS WELL AS REPAIR OF
DAMAGED GALVANIZED COATINGS SHALL BE ACCORDING TO SECTION 854 OF THE NDDOT
STANDARD SPECS. SAID WORK SHALL BE CONSIDERED AS AN INCIDENTAL TO THE PRICE BID FOR
TRAFFIC RAIL-STEEL.

SEAL BETWEEN BOTTOM OF RAIL POST PLATE AND DECK OR FILL AREA BETWEENBOLTS AND DECK
SLEEVE WITH CAULK MATERIAL APPROVED BY THE ENGINEER TO KEEP MOISTURE FROM DRAINING
THROUGH SLEEVE.

W-BEAM RAIL MEMBER IS TO BE SHOP FABRICATED FROM STD 25' OR 12 1/2' NOMINAL W-BEAM
SECTIONS. BEAMS SHALL BE BUTT WELDED, CONTINUOUS SEAM WELDING IS ALSO ACCEPTABLE.

ELEVATION - SHOWING TRAFFIC RAIL STEEL

AK\Q\ I

— |

This document was originally
issued and sealed by
Perry Johnson, PE,
Registration Number PE-3926
on 08/21/2015 and the original
documents are stored at the
Grand Forks office of
Advanced Engineering &
Environmental Services, Inc.

ESTIMATED MATERIAL QUANTITIES - RAILING

ITEM

DESCRIPTION

UNIT

QUANTITY

624

TRAFFIC RAIL - STEEL

LF

178.0

JLAES

CANNONBALL RIVER

BURT

BRIDGE RAILING ELEVATION

, ND

DRWN. BY

E. Severinson

CHK'D BY

P. Johnson

PROJECT NO.

P11614-2015-000

DATE

SEPT, 2015
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CENTERLINE 5/8" DIA. SLOTTED
TRUSS HEAD OR HEX HEAD
BOLTS W/HEX NUTS & WASHERS

W6X20 POST

AS SHO!
CENTERLINE 5/8" DIA
TRUSS HEAD BOLT —\

&

(-
\L

TS 4"X3"X3/16" (fy = 50 ksi)
// 12 GA "W" SECTIONS

10"

%
—
%
11/4" DIA DBL EXTRA
STRONG PIPE SLEEVE —/ 4 ]—HJ /
51/2"
14"
?(/;EI:EBFLANGE 3 E 13100
114" ‘
412", 5" 10"x9"x7/8"
‘ 1 ‘ 1 BASE PLATE
I _r;L Nl /
I
|

I
|_|:
o )

|

1" MAX DIA / ﬂ
FORMED HOLES =
IN SLAB -

BOLT ANCHORAGE PLATES
(SEE DETAIL)

REST PLATES ON TOP

OF LONGIT REINF

SEC. SHEET
STATE PROJECT NO. PCN NO. NO.
ND BRC-CNOB-2137(054) 21093 170 19
RAIL MEMBER g
SEE NDDOT
STD D-764-1 112 |y, 12
W ’l ’| TUBE AND SLEEVE MEMBERS
S
/\/\ 3 SLEEVE
RAIL MEMBER THICKNESS WELD & GRIND
SMOOTH AS REQ'D
MEMBER MAY BE EITHER ALUMINUM - NOM. THICKNESS . MATERIAL THICKNESS | MATERIAL A36 Q
.105" OR STEEL - NOM. THICKNESS - .1048" > | . — 8"'X9"x3/8" PLATE " "
EXCLUSIVE OF PROTECTIVE COATING —o AS00GR. C -188 188
5 A 500 GR. B 250" 250"
= A500 GR. A . .
RAIL MEMBER & RS

7/8" DIA. HOLES

1/8"X7/8" 1.D. PIPES

8"X1/4"X0'-9" PLATE

W/7/8" DIA HOLES

MAY BE EMBEDDED FLUSH
WITH BOT. OF SLAB

— SLAB
12172 THCIKNESS
) a4 ana’ g
REG SPLICE SP. TYP
REG SLOT 3/4" X 2 1/2"
D [s=)
P )
=
=) =)
D [s=)
DETAIL -A
29/32" X 1/8" SLOTS
@ REG. SPLICES
TRAFFIC

(SEE DETAIL "A")

TYP SECTION OF POST & RAIL

TWO (2) SECTIONS OF W-BEAM GURDRAIL
ONE SET INSIDE THE OTHER - SEE SHT 20
FOR DISTANCE

END 4"X3"
TUBE RAIL

PAYMENT LENGTH FOR TYPE T101 BRIDGE RAILING = 179'-8"

DEEP BEAM RAIL DETAIL

1 1/4" MAX DIA
HOLES

NOTE: OTHER SECTIONS OF EQUAL OR GREATER STRENGTH

ARE ACCEPTABLE FOR SLEEVES

Ly 14

SLEEVE FABRICATION OPTIONS

1/4" DIA PIN (DRIVING FIT)
OR WELDED LUG

SECTION C-C

INSTALL ONE ASSEMBLY IN SLAB AT
EACH RAIL POST. FIELD CUT OR BEND

3-3" AS REQUIRED TO FIT SPECIAL

5
3/16' TYP

OIL THIS ASSEMBLY

1/2" R. NOTCHES
TYP.

[
0

21/2" X 1/4" PLATES

€ 13/16" X 1 1/4" HORIZ
SLOTS IN POST FLANGE

I

INSTALL RAILING TUBE END
USING 4"X3"X1/4" PLATE

p
-
WELD AND GRIND SMOOTH x

1-0" 1-0" L
i
I

¢ 13/16" DIA HOLES IN TUBES
(DRILL OR PUNCH) IF PUNCHED
THE FIRST SURFACE PENETRATED
WILL BE PLACED NEXT TO POST

|—>C

ALL SPLICES 1 1/4"

G 137167 DIAHOLE 10 SLEEVE MEMBERS
IN POST FLANGE —\ /
l YT Tt - s - - - - - - - - -1 7” 7777777777777
nw__| |l |-~ ______] [ (I | R |
L :\\; = X T \
} e e Y [
) =) = | N i =
| I= e el [ | _
| I T
I I
6"X8"X1'-2" WOOD BLOCK H [
[ 1/4" DIA PIN (DRIVING FIT)
W6X20 POST L C
6"X8"X6'-0" WOOD POST / H e I OR WELDED LUG
1 TOP OF DECK * H v
GROUND LINE I I
- B A Y B

IEEEEEEEEEEEE
M:M:M:M:M:M:M:M:Mj\ =1l
=== === = ==
=] \:m:mg\ ==
==
<|=EIH

BEGIN OR END BRIDGE ————————{

ELEVATION - TUBE SPLICE

INSIDE DECK ELEVATION OF RAIL

=
‘J
|

11" 6SP @ 4" =2-0" o
o+

TYP - BOLT ANCHORAGE PLATE

1"X11/2" SLOTTED
HOLES-TYP.
7/8" BASE PLATE

1/2"
3/4"

10"

B
|

i

L

]

3 1/4"

o
@
11/2" 6" 11/2"

SECTION B-B

CONDITIONS. DO NOT GALVANIZE OR

This document was originally
issued and sealed by
Perry Johnson, PE,
Registration Number PE-3926
on 08/21/2015 and the original
documents are stored at the
Grand Forks office of
Advanced Engineering &
Environmental Services, Inc.

JLAES

CANNONBALL RIVER

BURT, ND
BRIDGE LAYOUT
DRWN. BY CHK'D BY PROJECT NO. DATE
E. Severinson P. Johnson P11614-2015-000 | SEPT, 2015
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STATE PROJECT NO. PCN SNEC(): S':"(E)ET
ND BRC-CNOB-2137(054) 21093 170 20
|
50 14'-5 1/4" DBL RAIL SECTION B
GUARDRAIL EMBANKMENT O FLARED enp TERMINAL sgcry
4" AGGREGATE CL. 5 375 'oN 123 126"
0" |4 -0
’i [
H A B B B B HAHHAAHAAEA e e T
\ 3 ‘
APPROXIMATE - 12.50' 392 1/4"
FINISHED SHOULDER CURVED SECTION W-BEAM STRAIGHT
GUARDRAIL
4979 BEGIN BRIDGE !
(BACK FACE S ABUT)
L e IS /.o 1 I
Y R‘ S 3 |
N £ s 3
N 49.83' 49.86' 39-2 1/4"
W-BEAM STRAIGHT
/ APPROXIMATE GUARDRAIL
FINISHED SHOULDER
i g H H B H HHHHHEE = = o
10" | __11‘-0"
47 —_—1 i
50 12.5' 12'-3" 12'-6" Ia)
375 l CURVED SECTION
GUARZB:&;&B(?S—I‘;MCEP; 50' END TERMINAL SECTION 14'-5 1/4" DBL RAIL SECTION L
SOUTH END OF BRIDGE
I
14'-5 1/4" DBL RAIL SECTION 12'-6" 50 END TERMINAL SECTION
‘—.I 41 GUARDRAIL EMBANKMENT
4" AGGREGATE CL. 5
- e CURVED SECTION L APERED SECTION Q]
o), 10 50
[ 1—
1
s m AARAAAAAAR R H A R A i
39-2 14" 49.86' 49.83 \
W-BEAM STRAIGHT ~ APPROXIMATE
GUARDRAIL o [t} N FINISHED SHOULDER
‘ 3 3 5 <
‘ END BRIDGE 2 o
/ (BACK FACE N ABUT)
B - ‘r L e e o
I
| e This document was originally
! ' issued and sealed by
39'-2 1/4" 12'-6" < APPROXIMATE
W-BEAM STRAIGHT i g /FINISHED SHOULDER Peﬂ'y Johnson, PE,
_ _ TTTTEEE HG“A;DRA'E I I ; - Registration Number PE-3926
i on 08/21/2015 and the original
vol [L] 1o documents are stored at the
Q e 12 e —_— Grand Forks office of
D El ' .
N e — e BIREL Fgmechiig A
14'-5 1/4" DBL RAIL SECTION . .
Environmental Services, Inc.
NORTH END OF BRIDGE
CANNONBALL RIVER
BURT, ND
ﬂ HEZS APPROACH GUARDRAIL LAYOUT
o DRWN. BY CHK'D BY PROJECT NO. DATE
E. Severinson P. Johnson P11614-2015-000 | SEPT, 2015
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140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30 40 50 60 70 80 90  |STATE| PROJECTNUMBER [SFQUON| SUEET
ND BRC-CNOB-2137(054) 200 1
100 110 120 130 140 150
0 o
: c
2 X
S 2
232 S | & 320
2315 ——"2&_0_{/ \?w'\l 315
A STA =[31+00 ~___ ] R R SR N Ry S
ORIGINAL EL = 2321.0
231 DESIGN EL = 2321.05 310
©
= &
o .
2325 ~ = 325
o N
< === = = | o
232 @ e I A 320
/2@9/ \g&\oof?
2315 . 315
STA =[30+00 I O
ORIGINAL HL = 23%2.1 ~__J1____[L___] I B R I —— - — -
DESIGN EL =2321.80
232 o S 320
2315 e 315
231 [ I et R il nllietlis ittt ni — - -p310 -
STA =[29+00
ORIGINAL EL = 2323.7
140 130 120 110 100 90 80 70 60 50 40 30 20 10 % 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




140 130 120 110 100 90 80 70 60 50 40 30 20 10 §¢ 10 20 30 40 50 60 70 80 90  |[STATE| PROJECTNUMBER |SFQUON| SUEET
ND BRC-CNOB-2137(054) 200 2
100 110 120 130 140 150
3
©
0 Q
232 h N 3 320
) T T | |8
L o345 - - - - f-- - S o § y _ -7 \ JQ/‘\- ————— R R S e (o 315
231 R 7T 310
STA =[34+00
ORIGINAL EL = 2316.9
DESIGN EL =2319.36
©
S o
(40] (s2]
- N
232 ~ I & 320
X ] L S
----- Q|
2315 ~{ i L ot 315
231 I - 310
STA =[33+00
ORIGINAL EL = 2319.0
DESIGN El =2319.57
o o
X9} L0
= %
o o
232 ~ J 320
——2_3;;—_—— ————— T S~ gi //AQQ//// \_\8.‘00;] ) 315
\\\\\ —‘——_——_// ol L] R L .
231 T 310
STA =[32+00
ORIGINAL EL = 2320.2
DESIGN EL =2320.30
140 130 120 110 100 90 80 70 60 50 40 30 20 10 G 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30 40 50 60 70 80 90  |[STATE| PROJECTNUMBER |SEQUON| SUEET
ND | BRC-CNOB-2137(054) | 200 3
100 110 120 130 140 150
&
(0))
2
o To)
232 2 e e e il I I 320
G \ e I 5 T
2315 é /L\““ / \‘V 315
————— e T s il ISR HEE SR IR B P g
231 310
STA =|37+00
ORIGINAL HL = 2313.2
DESIGN Ell. =2321.27
)
()]
2
3 S
232 = - ~ S — 320
:I ‘\/ \,{//// AOQN/ \\\\\\\
2315 © b P & — B S I R 315
————— r;lr//
231 T 310
STA =[36+00
ORIGINAL HL = 2313.7
DESIGN El =2320.58
=
": STA 35+00 RT
o g 350 CY PRO VIDEA;D—DRTVE
] - UINSTALL 24" x 56' CSP 0.979"
- (@] UNSTALL 2 - 24" CSES 0.079"
232 = = 1 X 44.0'RT 320
~ . L TT—- 10
2315 | L I | '\: ly ,/”/ \ 15007.\.\\'5~ ————— - = _ _ o 4 _3_1_5_
231 310
STA =[35+00
ORIGINAL EL = 2314.6
DESIGN ElL =2319.88
140 130 120 110 100 90 80 70 60 50 40 30 20 10 % 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30 40 50 60 70 80 90  |[STATE| PROJECT NUMBER |SEQHON| SUEET

ND | BRC-CNOB-2137(054) | 200 4

100 110 120 130 140 150
(q\]
o
©
A
o
(q\]
~
(9V]
0
2325 YTl 305
232 Y A ~. = / 320
\___// AN \% (\l.~ ’____—-——"'\\,
\\ or) // A\l
2315 S ~ =) 315
~ \ (o0} _|-=--"
\\\ \L{)/,,f
231 _ .7 310
STA =|39+7[7
ORIGINAL HL = 2317.8
DESIGN El =2323.20
(0)] o0
[£9) <t
™ <
0 1 “
232 N N ‘_ 320
B R 1, o -7 AN
LO. \— //// \\
2315 bl “r___ - ~ 315
231 310
STA =|37+99
ORIIGINAL HL = 2311.1
DESIGN El = 2321.96

140 130 120 110 100 90 80 70 60 50 40 30 20 10 & 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30 40 50 60 70 80 90  |STATE| PROJECTNUMBER |SFQUON| SUEET

ND | BRC-CNOB-2137(054) | 200 5

100 110 120 130 140 150

S
A
8
m_
<
©
Prvr I N 335
233 ~. AT 330
2328 S 325
. 0
232 ~_ // S \\ = _ 320
— DN \% N T
2315 ~ S T 315
231 RS I e 310
STA =|40+00
ORIGINAL EL = 2321.7
DESIGN E[ = 2323.36
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30 40 50 60 70 80 90  |STATE| PROJECTNUMBER [SFCUON| SUEET

ND | BRC-CNOB-2137(054) | 200 6

100 110 120 130 140 1%0

Tp]
10
o
(40]
(q\]
o
<o)
N
N
“““ R i S A et il AT G B N
2335 \ ) 335
0~ Ce)
(40] ~ N g
o N
233 \\ N Q 330
% N N o
S | ©
2325 N 3 Al Q 325
~— \\ ™
232 \\ 7 S N 320
D E— A @, S PR
\\ m ///’
2315 N 8 s 315
STA = 40+68,00 N - -F-
ORIGINAL HL = 2330.4

DESIGN EL =2323.83

il
—_—
o
N

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ O 30 40 5 60 70 80 90 100 110 120 130 140 1%0




140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30 40 50 60 70 80 90  |STATE| PROJECTNUMBER [SEQUON| SUEET

ND | BRC-CNOB-2137(054) | 200 7

100 110 120 130 140 1%0

[e0)
N
(@))
o
o
N
o
w0
<
N
234 Tt 340
"""" -T - ‘Y———-—————————————-____________________—_\\\
233 \\\ T & 335
0 <
\ I AN o
233 © ~s o 330
N N [@)
A o
<1007 8 \\\ v
232 \\\ < N 3 325
! 7]
\ e \\\ 2
232 . ] A N ) ) 320
K — \\\1007 8 /’/’,
\\ ,\. ////
231 \\ S -
STA=41+OO ~ _X_ _____ ____-|-

ORIGINAL L = 230.1
DESIGN El = 2324.06

140 130 120 110 100 90 80 70 60 50 40 30 20 10 & 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




140 130 120 110 100 90 80 70 60 50 40 30 20 10 & 10 20 30 40 50 60 70 80 90  [STATE| PROJECTNUMBER [SFGUON| SHET
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~— 4.0
Post Spacing——=

EROSION AND SILTATION CONTROLS - SILT FENCE

=)
57 &

S

66

Supported Silt Fence
(woven wire backing)
6" x 6" max. opening
14 ga. grade 60 min. size wire

Unsupported Silt Fence
(fabric only)

Woven Wire

32" min. height above ground

Fence-Backed Bales / /

(use where high concentrated

?ﬂows are expected)
/ / / Q\O\‘\
//// ///

SILT FENCE

ey
/// /%éﬂﬂg%ﬂﬂ

Fabric Entrenchment

Existing
Ground

SUPPORTED AND UNSUPPORTED

Wood Post (6' min. length)
Steel Post (5' min. length)

Unsupported/Supported Silt Fence
36" min. fabric width

Remove sediment accumulation
at % fence height max.

Flow

ST )

Varies

Woven Wire
32" min. height above ground

Existing

Embed fabric 6" min.

Embed woven wire 2" min. t

Embed with compacted soil
to restrict flow under the silt fence

\Y4

\éGround

20" min. post embedment
24" min. for slopes 3:1 or greater

SILT FENCE
CROSS SECTION

D-260-1

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-03-13

REVISIONS

DATE CHANGE

06-26-14 Standard drawing resulted

from splitting standard D-708-2.

This document was originally
issued and sealed by
Roger Weigel
Registration Number
PE- 2930,
on 06/26/14 and the original
document is stored at the
North Dakota Department
of Transportation




Ends overlapped 1

2" minimum
Less than 5"

o

04

Stake 4" to 6"
from end of roll

ﬁ 'max.rk

EROSION CONTROL
FIBER ROLL PLACEMENT DETAILS

Backslope

©
Fiber Roll

Optional Weir*

Detail A

'« Less than 5"
[

Detail B

*Optional Weir. Use in flat areas, such as the Red River Valley, where there is potential for water to back up
on adjacent property. Lower fiber roll enough to prevent water from backing up on adjacent property.
Do not use 20-inch fiber rolls in flat areas where there is potential for water to back up on adjacent property.

12 OR 20 INCH FIBER ROLL - DITCH BOTTOM

K > XXX

Stake 4" to 6"

i
|
i
from end of roll ‘
i

Overl

Place stake at

Flow

bottom

<

[5}
=
()

ap fiber rolls 12" min.

o~

Yay

X X
[33555 QS OO0, 0020002030 030%0%0%0% e
i 020020202620 %6207 ¢ 0% 2062002620 %. 6% 20 %620 %620 0 :0%626%626%620:0% %6260 %620 %0 ¢ 26%620%: 16761 062620 %6255 020%620 %0265 0220 %

Less than 5" —— |=—

each

toe of ditch slope

A
(ERRKIR) "
SRSEEIMIETS |=—Less than 5

Detail C

........................ e 8 o Yatavatata s il M —
0:0}’,0:0:0:0:0:0:0:0:0:0:4~'4:0:0}:0:0:0:0:0}’9:0::}:0:0:0:0:0":0:0:0,’;f;o:o:A’930’0’0’0:&’A’Q:Q:Q:Q’o,’/o'«’4’0’0’0:0’0’0’4’o’o’o’o’o’A’f 0
Xd

O % 609

Place stake at each
toe of ditch slope

PLAN VIEW FOR DITCH APPLICATION

Side slope

—~~———

CRRRRKIN
KRR
SRR

XXX

FIBER ROLL NOMINAL MINIMUM STAKE MINIMUM MAXIMUM
DIAMETER STAKE SIZE LENGTH TRENCH DEPTH | TRENCH DEPTH
6" 2"x 2" 18" 2" 2"
12" 2"x 2" 24" 2" 3"
20" 2" x 2" 36" 3" 5"

D-261-1

For stake installations
see staking detail

Stagger joints between
rows of fiber rolls

Foreslope

> v"f*:‘
RIS
ISogosetesetesstn
%02

A

For staking of

<R overlap see
X v;O'O:/»‘O‘Q .
B T 2e%: Detail C
SRRKELLLERRL
SK KRS
SIS
ez Stake at each end
and 4' max. O.C.

along entire length

For stake installation
see staking detail

PLAN VIEW FOR SLOPE APPLICATION

, ,((,‘,‘.,‘/.3"4
SRR

R

2" X 2" nominal wood stakes

Detail A
Fiber Roll Overlapping Staking Detail

\
i
|
i
|
i N Soil from trench
i
|
i
|
i

Stake 4" to 6"
from end of roll

‘ 2" X 2" nominal wood stakes

Soil from trench

Flow NORTH DAKOTA
- N~ DEPARTMENT OF TRANSPORTATION
{ % g XRLLLA This document was originall
SN A NN 11-18-10 ginally
SRR R R R R R )
o vl R RGN REVISIONS issued and sealed by
R RRRRRA K 7 : o RRRR DATE CHANGE R Weigel
RN nching depth “2% oger Weigel,
N NN X 06-10-13 | Added plan view for ditch and . .
NSy AT slope application. Added table Registration Number
NI X with va_\ues for stake and trench PE 2930
H dimensions. -
Detail B 10-04-13 | Revised fiber roll overlap detail ’ n
Fiber Roll Staking Detail 06-26-14 | Changed standard drawing on 06/26/14 and the original
number from D-708-7 to D-261-1 .
document is stored at the
North Dakota Department
of Transportation
NOTE: Runoff must not be allowed to run under or around roll.




BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

%u - «@f
‘ "
%13 gr. 8 f Hoo :
b gr. 8 serrated flange nut \J;; |
+--—- . ! -
%" U.S.S. steel flat washer ——~__ | ! g% A 6%¢"
. —
L " 3%, 3%,
1" stainless release bushing \I*D ! o | % ) ——(T;— 32
L --—
Y2" teflon bolt retainer — { o -
I I T FA=AR f
| ‘ 1 T 212" / I‘ i ‘ T 5/16

%' U.S.S. steel flat washer —— B

Ground line

%"x2%" gr. 8 flange bolt

511/16”

Traffic Flow

411’4me>0<
I

> P A
:\rﬁ\‘/ 6"
5/ w 60° [}
R=
6 i L

Top Post Receiver
Plate - ASTM A572 grade 50

——.

Ground line

I I 12"
I I
Anchor plate shall be a k- 6"+ jtay 1
- qn
minimum 10 gauge \t‘ | / -
(one post installation) \ / 4"
%" dia. bolt with washer — L1
and lock washer or rivet “3 "‘3‘ -
J_/\/_L

| I

Slip Base Assembly

Multi-Directional :ﬁj

Anchor unit

Anchor Unit and Post Assembly

gk g ks

\ /
Anchor plate shall be a J( /

minimum 10 gauge \ ° /

t t installati ANl AN
(two post installation) ‘< 6" —i= 6" >‘

25"
i 12"

Perforated Tube

Angle Receiver - 2/5"x2%"x%" ASTM A36 structural angle

%" dia. bolt with

/\ washer and lock washer
[ ﬁ\

[ r 3%," 4’0** 3%z

|
H i
o
o 1
Q —ltt—-—H
5 5'%6" |
E " | / S

) —— 447;%
6"dia.f/ \\ Y
. ~ 1%6.u

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

60° )
=5 n
R=%¢ e

Post sleeve

Bottom Soil Stub

Plate - ASTM A572 grade 50

.

Ground line T

Tube - 3"x3"x7 gauge ASTM A500 grade B tube
Stabilizing Wing - 7 gauge H.R.P.0. ASTM A1011

Anchor unit

4%-%

Multi-Directional
Slip Base Anchor Unit
and Post Sleeve Assembly
Bolt Retainer for Base Connection
Bolt Retainer- %," Reprocessed Teflon

65"

D-704-7

Notes:
1. Slip base bolts shall be torqued as specified by the manufacturer.
2. Anchor shall have a yield strength of 43.9 KSI and tensile strength of 59.3 KSI.

3. The 4" vertical clearance is required for the anchor or breakaway base. The 4"x60" measurement shall be made above
and below post location and also back and ahead of the post.

4. When used in concrete sidewalk, anchor shall be same except without the wings.

5. Four post signs shall have over 7' between the first and the fourth posts.

Telescoping Perforated Tube Properties of Telescoping Perforated Tube
Anchor Tube Wall u.s. Weight | Moment | Cross | Section
Post | WVall | geeye| Wall Size Size |Thickness| Standard | per Foot | of Inertia |Sec. Area| Modulus
Number Size Thick- Size Thick- | Slip withlout in. in. Gauge Ibs. in# in? in®
of Posts in ness in ness | Base | Slip 7 ]
- |cauge| ™ |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 214 2% x2Y%| 0.105 12 2773 | 0561 | 0.695 | 0.499
1 ;ﬁ 1; "/‘:’ 23/2 2% x 2% 0.135 10 3432 | 0605 | 0841 | 0590
] 21/2 m \((e)s 2% x2% | 0.105 12 3.141 | 0.804 | 0.803 | 0.643
2 1 1
1 2% 12 2 12 Yes 2% x2% | 0.135 10 4.006 0.979 1.010 0.785
1 2% 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 Sizes) | A | B | C | D EF
2 2% 10 % 12 Yes 2%5"x1oga. 19/64u 21/2" 31/32u 25/32v| 13%4u 17/8w
3 z 7 gf 15 2Y% 12 iz: 2%"x10 ga. 1%," | 21" | 3%" % | 121" | 13"
2
3&4 2% 10 Yes
3&4 2% 12 2% 12 Yes
3&4 2% 12 2 12 Yes
3&4 2% 10 2% 10 Yes

(A) The breakaway base is required when the support is placed in weak soils. The Engineer shall determine if the soils are weak.

B) The 2%¢"x10 ga. may be inserted into 2%"x10 ga. for additional wind load.
9 y 9

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

22814 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE- 2930,

on 2/28/14 and the original
document is stored at the
North Dakota Department
of Transportation




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

Retainer strap ison ——|

front side of sign post
and on back side of
anchor unit

Ground line ‘\

See Alt. A Note 4 %
Grade 8 bolt, nut,

and lock washer %
(see Alt. A Note 3)

\
T ]
k
XXX
—
Sign post ——1
N

Sign post

Sign post
/QP

7

=
T
@\

L Anchor unit

ﬁOOOﬁO/@

See Alt. A Note 1c

V5
7 >

Retainer strap
(see Alt. A Note 1b) S

Detail A

Retainer strap
(see detail)

— See Alt. A
Note 4

Front View

Retainer stra
/ﬁ P

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

U-Channel Post

35 & o]
/

Sign post —

>

| = 2- bolts grade 5,
L1 lock nuts and

*— lock washers

18"

5 5
/

[~ 2- bolts grade 5,
=] lock nuts and
lock washers

Ground line : 2" max. -

/

5

[+ N— Anchor unit

— (60" min.)

F Ground line

e
e
%
1
= [QF0- > OlD —— |

|
-

See Detail A

Anchor unit

[ccco/ Loo @ @o000
\
—

=
[oosa/ o
‘

42"

Side View

Breakaway U-Channel Detail
Alternate A

A maximum of 2 posts shall be installed within 7'.

Back View

/]

o el [e= = |1

/
1
L 1" J—f 4" 1.938" *Lf 8.562" ——1.875"&

Aﬁ 3/4!1
\ \
375" w

375" i . |

Ll [T 1 {4—" ‘ [ —

1T

T ! 17.125" ﬁ‘

Retainer Strap Detail

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

A maximum of 3 posts shall be installed within 7.

Alternate A Steps of Installation:

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

b) Proper assembly established by lining up the bottom hole of retainer strap with the 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 %¢"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. The base post, strap and sign post shall be properly nested. 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.

Ground line — ‘7\
¢,

D-704-8

Sign post -

:} 2- bolts grade 5,
o] lock nuts and
- lock washers

18" min. |

:} 2- bolts grade 5,
o] lock nuts and
lock washers

:

16" mi

n.

T 5 3%
/

[

~— Anchor unit
(42" min.)

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

A maximum of 3 posts shall be installed within 7'.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

2-28-14
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE- 2930,

on 2/28/14 and the original
document is stored at the
North Dakota Department
of Transportation




I 19" } 19" ‘ *
| 3%"

o ROAD WORK
| | 4y 24
NEXT XX MILES |1

A
R1% G20-1-60 *
Legend: black (non-refl)
Background: orange
| 60" |
1S 1% ] i
I ! I 3%"
o NO WORK
! 22%¢" 4% 24"
1IN PROGRESS o
2 3"
GZO-1b-60 *
Legend: black (non-refl)
Background: orange
| % — \" - ‘ {
}<J->:<¢>< 3%"
“d  END
— 19} ——=— 20" —~ 3% 24
ROAD | WORK | |-
f— 16%" 18" —— 4%"
R 13" ‘/2"J J i
G20-2-48

Legend: black (non-refl)
Background: orange

CONSTRUCTION SIGN DETAILS
TERMINAL AND GUIDE SIGNS

‘ % ‘
") el ‘ | 40%" ! 40%" ‘71;6"
= 14%6"% 1%~ ' 3 A
o .
WAIT FoR| = §EOEEQ (LIMIT ENFORCED |7~
L Mg T o e
A PI IJ.OT gc 3 1% 6“ H11V15"*¢316%6 S%" 48"
/ 1 " ] n "
? AR | o MINIMUM FEE $80 o
= - WHEN WORKERS PRESENT s
" Y == e 37" %'
16 16
Legeri:zl())l;il?(r?oi—reﬂ) R 3" J | f
Background: orange G20-55-96
Legend: black (non-refl)
Background: orange
‘ 18" ,
\ , N
| 4 b 145" e 145" —— j?
j 5" )
3 ROAD WORK  |1- >
14?" e 157" —= & R B 129 e 4|~ i
<= NEXT XX MILES| |- SR
NEXT XX MILES = | 1 -
J = 15%¢" —~ 14% & i
o f .
R G20-50a-72 L See ARROW DETAILS R3 5?
Leé;;g(dérgfncg: (Q&T{éiﬂ) ES5-1(L or R)-48 See ARROW DETAILS
Legend: white
Background: green
‘ - ‘ —0—
‘ ? " 1% +¢« 12 «—‘ i
4% .
‘I ROAD WORK oo | L DETDUR
5 .
NEXT XX MILES s | - N e
1 15%5" —— 14%' 4% ‘ 1 8
R 1% G20-52a-72 S:e N R1Y% L 9 *0* 9 *j See ARROW DETAILS

Legend: black (non-refl)
Background: orange

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

4—1

5314,"

53%4,"

iR%n

G20-50a-72
G20-52a-72
10%"
R "Y'
3y } L {7 \}*9/5
4

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

M4-9-30
Straight

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

ARROW DETAILS

NOTES:

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

or left.
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24"
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S
R1-50-24
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Background: white
24"
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LT
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16
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Tseo i |
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’ ° ’I‘L 39/15"
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Legend: black (non-refl)
Background: white

48"

i

— 18" ——=—18"—

%"

STR‘EET
CLOSED

R 1%" —

R11-2a-48

Legend: black (non-refl)
Background: white

*@F%#&F%»ﬁa I~

w
Q

CONSTRUCTION SIGN DETAILS

REGULATORY SIGNS

| 60" |
| T L
mm 4"
STREET\CLOSED e
” 3%" = 129" = 17" 3%" .
“ - 10 MILES AHEAD 5o %
—— 51" = 3" 17%"—— 3%"
LOCAL TRAFFIC ONLY wc
f=— 13%" ——3"= 8" == 10" -t +=— 11" — P
R 1%" J ‘ L 3" }
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Legend: black (non-refl)
Background: white
e,
mm 4"
STREET \CLOSED e
% "1 ws ;/E: i
THRU TRAFFIC |-
[ 241 ; 24Y 1 a
R | %

R11-4a-60

Legend: black (non-refl)
Background: white
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Background: orange
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DETAILS
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Background: orange
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HIGHWAY -
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Background: orange
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R 3"
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|
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6'C
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Background: orange
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Background: orange

R 3"
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L
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Background: orange

CONSTRUCTION SIGN DETAILS
WARNING SIGNS
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Background: orange
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e

\ T T 3" ?
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8] i
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Legend: black (non-refl)
Background: orange
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Legend: black (non-refl)
Background: orange
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* DISTANCE MESSAGES
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ARROW DETAILS
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Orange retroreflective
White retroreflective

*‘ 18" min rf )
4

4"to 6"

T

Orange retroreflective

White retroreflective 36" min

Orange

DELINEATOR DRUM

The markings on drums shall be horizontal, circumferential,
alternating orange and white retroreflective stripes 4" to 6"
wide. Each drum shall have a minimum of two orange and
two white stripes with the top stripe being orange. Any
nonretroreflectorized spaces between the horizontal orange
and white stripes shall not exceed 3" wide. Stripes shall
not be placed on ribs or indentations in the drum. Drums

Orange retroreflective

White retroreflective

N

BACK TO BACK
VERTICAL PANEL

36"

,‘ ’f: min

6‘<
Orange — -
Molded rubber base

STACKABLE

Markings for vertical panels shall be alternating orange and
white retroreflective stripes, sloping downward in the direction
vehicular traffic is to pass. Retroreflective sheeting shall be
placed on both sides of panel and shall have a minimum of

270 square inches of retroreflective area facing vehicular

traffic. Where the height of the retroreflective material on the
vertical panel is 36 inches or more, a stripe width of 6 inches

min

BARRICADE AND CHANNELIZING DEVICE DETAILS

L

4"to 6"

Orange retroreflective
band (night use)

White retroreflective

More than 36" band (night use)

Orange retroreflective
band (night use)

Orange

(min weight 30 Ibs)

TRAFFIC CONE

Retroreflectorization of cones more than 36" in height shall
be provided by alternating orange and white retroreflective
stripes. Each cone shall have a minimum of two orange

3"to 4"

o
4" 28"min

and two white stripes with the top stripe being orange. Any
nonretroreflectorized space between the orange and white

stripes shall not exceed 3" wide.

shall have closed tops that will not allow collection of shall be used.
construction debris or other debris. Ballast shall not be
placed on the top of a drum.
R 0.12" ‘F 4-0"
R 0.25" = == (A) 8'-0" barricade rails may be used with
| these limitations: 1) no sign par}elncan | .—— Sign panel attached to top barricade
R 0.625" 0.100" Aluminum [ be used, and 2) no more than 1'-0" of rail with %" x 1" hex head bolts with
sign panel the barricade rail can extend past the a square washer on the back side of
(when applicable) | 26" uprights. the barricade rail
I
UM Aluminum barricade rail B —
M / (see BARRICADE BLADE
777777777 - — — = — DETAIL) Uori
| —— Upright
{ [ 1%" x 1%" x %" x 50"
) " I 6'-0" (A) — Galv steel perforated tube
Symmetrical — 5 —— 9 1-8" ! Barricade rails attached ———|
to uprights with 2" corner
I bolts
5v_2%u 5-0"
4-7%" Uprights slide inside ——— Sleeve
0.094" ——|=— -
sleeves nobolr (e xtd gagen 12
. 9 Galv steel perforated tube
NOTE: This is the only I
type of rail
acceptable for H "
use with this —i 143y L 451b sand bag 12" *‘ 8
barricade 0.812" * F’ ﬁ {
assembly. * PaAmN B— — = = — — )

e ! |

BARRICADE BLADE DETAIL

NOTE: Markings for barricades shall be alternating orange and white
retroreflective stripes, sloping downward in the direction traffic is
to pass. Retroreflective sheeting shall be placed on both sides
of the rails and shall have a minimum of 270 square inches of
visible retroreflective area facing vehicular traffic. When the
barricade length is less than 36", the rail stripe width shall be 4".

L‘r 6'to 10’ —-i

41y ‘

ELEVATION VIEW

BARRICADE ASSEMBLY DETAIL
(Aluminum Barricade Rails)

Varies

i
\— Skid

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

SIDE VIEW

6'or8'

D

Orange retroreflectorized

L

T

20"

—

;— ? White retroreflectorized 20"5I min
45° \%2/6/ 8"| Orange retroreflectorized
3-0" to 3'-6" 3-0"to 3'-6" l
Orange retroreflectorized m
White retroreflectorized White retroreflectorized
Pavement or ground Pavement or ground Pavement or ground
N\ N\ N\

TYPE | BARRICADE

TYPE Il BARRICADE
BARRICADE RAIL DETAILS

TYPE Il BARRICADE

2 min*‘ r

White retroreflective
6" band (night use)

Orange

2%4" OD (min)
1 2
2't0 6"
3
28"
—
2
10 6" ]
5

28"min  See DETAILA

TUBULAR MARKER

Retroreflectorization of tubular markers more than 42" in
height shall be provided by alternating four 4" to 6" wide

D-704-13

band

Flexible delineator v
White retroreflective \

%" @ x 3" anchor M
B \
Orange l lama)

Surface mountable —

base

Galvanized steel anchor
(see INSTALLATION
NOTES)

PLAN

Installation
hole

|

DETAILA

FLEXIBLE DELINEATOR

INSTALLATION NOTES:

orange and white stripes with the top stripe being orange. 1. Drill installation holes to diameter and depth as required by manufacturer's
specifications.
2. For removal, remove anchors and fill installation hole with an epoxy designed
to bond to pavement surface.
3. In lieu of bolted down base, the contractor may use an 8" x 8" butyl pad or
hot melt butyl. Butyl shall be removed as close as possible to pavement
surface.

@

19"

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

" for 6'-0"
rails)

19"
(9" for 6'-0"

46"
‘ rails)

Barricade rails —
1" x 8" wood slats or
hollow-profile plastic rails

0.080" Aluminum
H —_ sign panel

(when applicable) — |

5.0"

]

_10%u
2-%"2 x 4" bolts
joining sign panel,
rail and upright (typ)

—

‘ %n

]

. 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

16%" Ballast
10%" ¢ (see Table)
i _

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

REFLECTOR DETAIL

47%" -

Roadway surface

"o (typ)

R 1/2"

Horizontal brace

50"

1%" x 17" x 12 gauge
Galv steel perforated tube

ELEVATION VIEW

SIDE VI

BARRICADE ASSEMBLY DETAIL
(Wood or Plastic Rails)

1 i
Yg"min— 1= Steel u-channel

1.12 Ib/ft min to

.0 Ib/ft max)
— 2"min t=—
SECTION VIEW
[ﬁ He" Fastener
7\ i
One Direction Bi-Directional

MOUNTING DETAIL

2'to 8' =
&4
24"
H
ELEVATION

DELINEATORS

V]
-

!
Skid

1%" x 13" x 12 gauge
Galv steel perforated tube

IEW

MINIMUM BALLAST

(For each side o

f barricade support)

Without Sign

4 - 25 |b sandbags

With Sign

6 - 25 Ib sandbags

Note: The number of sa

ndbags are based on a wind

speed of 56 MPH. The sandbags are assumed to be
placed at or near the ends of the skids.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
10-3-13
REVISIONS
CHANGE

DATE

This document was originally
issued and sealed by
Roger Weigel,
Registration Number
PE- 2930,
on 10/3/13 and the original
document is stored at the
North Dakota Department
of Transportation




CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS D-704-14

Note: Signs placed in sections with

curb shall have a minimum horizontal Orange flags

clearance of 2' from the face of the (urban areas) NOTES:
curb to the near edge of the sign. . . X
N 54" R6-1-54 54" - 1. I\S/Il'gn Support?: 'SUpponszsshﬁ,I}f?e gilvanlzled gf' paglwteci.2
" " " hen " " " inimum post sizes are 2. u-channel or 2" x 2" x 12 gauge
60" | f 15 h24 15 ,(-gquired) 15 h24 15 steel perforated tube, except where noted. When installing
18" 4" 18" M I T O signs on u-channel, the minimum post size for assemblies
/ ﬁ 1o o o I 18" L o o I } 18" containing a secondary sign is 3.0 Ib/ft. Post sizes are based
3 o o o o N on a wind speed of 55 MPH.
c 2 —J I J L "24 3
g 12" 12" 12 ’* Signs over 50 square feet should be installed on 21" x 21"
W13-1P-30 perforated tube supports as a minimum.
Extend Extend T
supports 24" 48" supports 24" 48" Guy wires shall not be attached to sign supports. Wind beams
W20-52-54 50" 36" may be attached to u-posts behind the sign panels.
(when
required) 1on 1om i 2. Sign Panels: Provide sign panels made of 0.100" aluminum, %"
6 to 16' L L plywood, or other approved material, except where noted. All
J Vertical clearance L} L} holes to be punched round for %" bolts.
L * ﬁ (main sign) 3" 3 Al M ™ hat h |
. N R . . Alternate Messages: The signs that have alternate messages
15 % Vertical clearance 4, 3 24 3 Vertical clearance Vertical clearance Vertical clearance Vertical clearance may have these alternate messages placed on a reflectorized
- ! (main sign) 30" Vertlcaldclearance (main sign) (main sign) (main sign) (main sign) plate (without a border) and installed and removed as required.
nge of driving Vertical clearance (secon Tary sign) ‘ ‘ ‘ ‘ (i.e. "Left" and "Right" message on a lane closure sign)
ane A
(secondary sign) . L . i
& min 48" x 48" DIAMOND SIGN R1-2-60 - YIELD SIGN R1-1-48 - STOP SIGN 48" x 48" SIGN 24" x 36" SIGN 4 Sgﬂ‘: ijimfs Q#é"ég%iﬁ;glﬂdj;egggx";i éﬂ;ﬁg}g;‘;ﬁmf%h
(with 30" x 30" secondary sign) (with R6-1-54 sign as required) (with R6-1-54 sign as required) a bac‘kgmund and legend that match the route marker they’are
used with:
{ T 48"
— _— - 48" ——{ 12" 24" 12" |=— Interstate - white legend on blue background
o == 1 12" 24" 12" r j Interstate Business Loop - white legend on green background
Edge of finished ~ < r j P < * US and State - black legend on white background
shoulder T ~ — - f _ 10" County - yellow legend on blue background

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

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

R1-50-24

SnT N

TT

lel

Il

| Il
| lal
R2-1a-24 Il

} 4 (when I
lal

Il

20"
(48" x 48" diamond warning sign shown) 15" 12" (when ‘ 30" pedestrian movements are likely or the view of the sign may be
4" required) | 24" 48" o o 60" . 3" obstructed, install signs with a vertical clearance of 7'-0" from
. . i 6" W16-2P-30 T | . 15 r* the top of the curb or from the near edge of the driving lane in
f— 24" ——f 18 W qn u o 20
24 ’ absence of a curb.
T . /\ 48" 18 > 3" 12" required) - N T
’ A_‘ L N ‘ ¥ ¥ 10" 24" The vertical clearance to secondary signs is 1'-0" less than the
1% 1%" L — J \/ T 15" | ° IT } \ T ‘ T J T i vertical clearance as stated above.
i N 12" . 1 | 24" ° T ) ) '
$ A ; 18 | | 18" Large signs having an area exceeding 50 square feet shall
— j—[ W T I { | ns eed
r 1° L2 . o ; o " have a minimum clearance of 7'-0" from the ground at the post.
LL* L__le| ) "2 Vertical clearance ! f Vertical clearance Vertical clearance =12 T * Ver(tlrﬁzlirclzlseizrna)nce -3 T f * Vertical clearance 3
el T (main sign) 3" | SPYI.|| S_ (main sign) (main sign) 12" s 12" 3 (main sign) Vertical clearance 6. Portable Signs: Provide portable signs that meet the vertical
I .. 3 Il 30—l Vertical clearance 3" | | Vertical clearance 240 3"| | Vertical clearance (main sign) clearance as stated above. Use portable signs when it is
%" 3" 3 I 24" (secondary sign) 24" (secondary sign) (secondary sign) necessary to place signs within the pavement surface.
i L M - | W " | e | | w bi for 5
Il hen portable signs are used for 5 days or less, low-mountin:
F B I 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 height F()minimumgmu vertical clearance}; sign supports may beg
) 15" DIAMOND SIGN (with 30" x 24" secondary sign) (with R1-50-24 sign as required) (with R2-1a-24 sign as required) used as long as the view of the sign is not obstructed. Time
1%" le| delays caused by unforseen circumstances, such as equipment
* f= 108" | f= 96" - breakdown, rain, subgrade failures, etc., will not accrue towards
13" 6" % 30" 30" 3o 6" 16" 30 30 16" the 5 day period. The R9-8 through R9-11a series, W1-6
10%" | " - through W1-8 series, M4-10, and E5-1 may be used for longer
- 21" . T T T T o n n % 12" 1= o " ot 12" F than 5 days.
Vertical clearance nr I I I v Il Il = - \ 790 ‘ 60" 45" ) ) )
I | " "
(main sign) 1] 20 N N N || 20 H H T T TT Signs mounted to the portable sign supports shown in the
‘ L L L L L L L mT el { N 12" rf24" *T* 24"*1 12" 12" 36" 4—1 12" 12" rf24"*1 12" LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT
B B U B B o o U o Details shall have a maximum surface area of 16 square feet.
e i X o g 11 g 1 T T T : o :
24" x 24" I 20" N I I [ 20" I I \ ‘i I I 18"} } } } o4 } } 18" 18"
ROUTE MARKER L Ll Ll Ll N N 1 Lo Lo L
ASSEMBLY C C C C ! ! ! I I I L\'\ | ; | L i MINIMUM BALLAST
f ‘ ‘ ‘ ‘ f ‘ ‘ ‘ ‘ } ‘ ‘ f ‘ ‘ f ‘ ‘ f ‘ ‘ T (For each side of sign support base)
4" Vertical clearance 4" Vertical clearance 6" Vertical clearance 3" Vertical clearance 3" Vertical clearance 3" Vertical clearance
. 36" (main sign) (main sign) main sign) main sign) (main sign) (main sign) X
SL - 18 \ [ [ [ [ [ Sign Panel Number of 25 Ib
—T 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 | sandbags for
T (ft) 4' x 4' sign panel
3 i H 18"
]j:F d 1" 6
" el 18" 0.080" aluminum or 5 8
* 3 U 126" mi %" plywood sign panel %e"2 x 3%" A325 or equivalent
e H N\ T forgm bolt (2 per support) joining sign 7' 10
I - " h or panel and supports
3 I 9.080" aluminum or 150" min Upright Note: The number of sandbags are based on a wind
I 36" %" plywood sign panel %60 x 3" A325 or equivalent for 7" . . 5:‘9 Y speed of 55 MPH. The sandbags are assumed to be
I Upright bolt (2 per support) joining sign vertical §t4 )I( 2 ‘r’f X 1t2dgtaubge placed at or near the ends of the skids.
J—r g 1%" x 1%" x 12 gauge panel and supports clearance eel perforated tube )
L J_ 1 Steel perforated tube Horizontal br_ace NORTH DAKOTA
| 3 f I Sleeve Attach to upright DEPARTMENT OF TRANSPORTATION ) o
6" 3 } } 21" 78" max 13" x 1%" x 12 gauge Horizontal brace with %¢"@ x 5" bolt 0213 This document was originally
° | %6"0 x 3" A325 or Steel perforated tube 21" x 2%" x 34%" x 12 gauge Sjeeve ) REVISIONS issued and sealed by
} . equivalent bolt joining Skid N, Steel perforated tube 2%" x 21" x 12 gauge DATE CHANGE ;
15 | — Steel perforated tube support upright and sleeve 1%" x 1%" x 12 gauge Sor7 Steel perforated tube 111213 | Rovised Not 6 ROger Welgel,
0" Use minimum post size of i S mnmam %6"0 x 3" A325 or o evised Note 6. ; ;
c ) A S teel perforated tube vertical N e A Reg|strat|on Number
2%" x 214" x 10 gauge 12" min 4 f 9 clearance equivalent bolt joining Skid
) 1 — — | ¥ 215" x 21" x 12 gauge - ’
) Ballast — ] == — upright and sleeve PE-2930
Vertical clearance ) (see Table) - T 4 (optional) " St2 I ﬁf t dgt bg igi
(main sign) l— a2 —] 23% 18% 9" el periorated tube on 11/14/13 and the original
‘ 48" D i Ballast —

— _
PORTABLE SIGN SUPPORT o] (see Table) s | I document is stored at the
36" x 36" LOW-MOUNTING HEIGHT ‘ " ‘ North Dakota Department

ROUTE MARKER PORTABLE SIGN SUPPORT i
ASSEMBLY HIGH-MOUNTING HEIGHT of Transportation




D-704-15

R2-1-48 ROAD CLOSURE LAYOUTS Notes
SLFl’ﬁII-:TD ng-oﬁft-% SPEED LIMIT ENFORCED 1. Variables
S = Numerical value of speed limit or 85th percentile.
6 5 —+ mounted | wiNIMUM FEE $80 wel 1T W20-1-48 W= Tlée w:dth \é)f ;Japer peed Im! P I
END HEN WORKERS PRESENT I Post L = Minimum length of taper, or S x W for freeways, expressways, and all
ROAD WORK Ems mounted other roads with gpeeds gf 45 mph or greater, or ¥v’x SFZ)/GO for L)Jlrk;an,
Post mounted < G20-2.48 W20-5-48 /' er1 Lane @ residential, and other streets with speeds of 40 mph or less.
(see note #5) N Post o 2. Barricades placed d hall b bl bl
Post mounted CLOSED . arricades placed on roadway shall be on a moveable assembly.
mounted XX MILE i B e | Signs placed on roadway shall be placed on skid mounted assemblies.
N ) I— W3-5-48 3. Delineator drums, barricades or cones used for tapering traffic shall be spaced
T (optional) Post mounted at the dimension "S". Delineator drums or cones used for tangents shall be
Interim pavement | 020548 /e g S o] 28 4 Sequening Arow Panels
ends here N :
< W1-6-48 mc'?L?nstted CLOSED . - ROAD WORK SPEED Panels should normally be placed at the beginning of the taper. Where
o < Post mourted XXX FT - TT] | | G20-2-48 LIMIT shoulder width does not provide sufficient room, the panel should be moved
tional ~ <\i Post mounted 6 5 closer to the work area so that it can be placed on the roadway surface.
— — TT (optional) SPEED | h See Shoulder Closure Standard Drawing.
(LNEXT 00 MILES | # Drum spacing R-1-4g || LIMIT T b J Type A shall be used on roadways with slow moving traffic speeds and
W20-52-54 shall be 25' 4 5 ost mOU“;f_) low volume (25 mph or less and 750 ADT or less).
(see note #7) ¢ | W1-6-48 ctocas S < (see note #5) Type B shall be used on roadways with moderate traffic speeds and volumes
Portable conditions N (40 mph or less and 5000 ADT or less).
Post mounted = x W1-4(L)-48 p
A warrant Po(it rtr;g#:lt)ed i}i § Skid m(ot)mted Type C shall be used on roadways with high traffic speeds and volumes
W1-3(R)-48 P N Lo« 1 (over 40 mph or over 5000 ADT).
BE N (optional) ®) W1-4(R)-48 (see note #6) B 5. The speed limit shall be re-established. The exact speed limit shall be
PREPARED T # g gj determined in the field, dependent on location and conditions.
JO STOP, . L Q 6. The reduced speed limit shall be determined dependent on the in place speed
B W1-6-48 . or 3 limit before construction. The speed limit reduction should not exceed 10 mph
v : - below the existing speed limit, unless the design speed of the work zone
Post mounted p e
W3-4-48 | : W1-4(R)-48 feature has been reduced below the 10 mph. In this case, the speed limit
Portable f it : W131.30 Portable n reduction shall not exceed 30 MPH. Where speed limits are to be reduced more
— 7T \ : -1- W4-2(L)-48 Varies than 30 MPH, a second speed limit sign shall be installed with the desired
50 jic : _ (Sggtr:rc])(t)e :ge%) p(()st) W1"3'i1"_30 speed reduction but shall not exceed 30 MPH. The second speed limit sign shall
o . u mounted be placed at % B.
A . , _ (see note #10) . Use when work area is 1 mile or longer.
. W1-6-48 % L Min 8. When warning signs are used in urban areas and the signs are not portable,
= : « Barricade SPEED|| R2-1-48 1 < < < flags shall be installed. The flags shall be 24 inches square, mounted
L — | fns : mounted LIMIT Sequencing perpendicular to the edges of the diamond sign, and at such a distance above
-7- : 5|9 uencl the edge so that when the flag is limp it will not touch the sign. Rural areas
Vgg?lgbl‘f . : ROAD |R11-2-48 2 5 > > > § olg E|g [ arrow panel will not require flags.
28 Ft <& : CLOSED Barricade : = EI2 2|2 (see note #4) 9. Existing speed limit signs within a reduced speed zone shall be covered.
Flagger . mounted Sequencing s =8 g;é; 10.  Where necessary, safe speed to be determined by the Engineer.
: R2-1a-24 arrow panel -2 SLFI’IN-:AII-:TD 11.  The contractor has the option of using portable sign supports in lieu of post
<& ) o oy R2-1-48 mounted signs in accordance with the NDDOT Standard Specifications.
gt?i%ﬁwgemh < - Drum spacing Post mc;un;gd R2-1-48 I 2 5 12.  G20-55-96 sign is not required if this standard is part of other traffic
hard surfaced & : sf}all be 25 (see note #6) SPEED Obiiterate £ control layouts, or the work is less than 15 days.
roadways <& @ . clocas LIMIT or cover = T
_\ pavement FEE -1a-
% dors " gotns 65 i (] ez
Flagger T o2 28 e oo g (see note #6)
28 5= S W1-3(L)-48 W1-4(L)-48 ost mounte c
25 Ft 5% 58 . (see note #5) s
Ool" a
5 ADVANCE WARNING SIGN SPACING
N~ < Distance Between Signs
| T / or Road Type Min. (ft)
. A B c
A W G20-2-48 Urban - Low Speed (30 mph or less) 150 150 150
W20-7-48 11 W13-1-30 END g - Urban - ng Speed (over 30 to 40 mph) 280 280 280
Portable (see note #10) ROAD WORK o 25 W4-2(R)-48 Urban - High Speed (over 40 mph to 50 mph) 360 360 360
M.P.H.| | <O E Post mounted Rural - High Speed (over 50 mph to 65 mph) 720 720 720
A I ) Post mounted o NG =
— ~ Post B T2t " Urban Expressway and Freeway 850 1350 2200
82 ® (55 mph to 60 mph)
\ mounted -8 € < SPEED
BE 110 < 2 ® N LIMIT R2-1-48 Rural Expressway and Freeway 1000 1500 2640
¢ PREPARED | B = & 9 Post mounted L D
N % o . 45 tseenote o) e i
I N SPEED N <
R & LIMIT || R2-1-48 & =y
W3-4-48 1 - < |
Portable /o = A —
I = 4 5 Ro1a08 W3-5-48 Shoulder =  Type lll barricade Work area
— -1a- O Taper «Q
Portable c o "‘Eég”" Post mounted Post mounted P & W20-5-48 ﬁ Sign = Flagger
W20-1-48 = (see note #6) 11 RIGHT LANE e ® i oo i
1 W20-5-48 — CLOSED Post Delineator drum Sequencing arrow panel
Post XXX FT mounted ) Tubular markers T Vertical panels back
— SPEED LIMIT ENFORCED mounted R to back
~ TEMPORARY ROAD Post mounted MINIMUM FEE $80 i NORTH DAKOTA
WHEN WORKERS PRESENT
[[NEXT 00 WILES | CLOSURE WORK a Longitudinal Buffer Space DEPARTMENT OF TRANSPORTATION ) o
W20-52-54 . ) G20-55-96 AHEAD = 52713 This document was originally
(see note #7) When a pilot car is used, Post mounted W20-1-48 W20-1-48 L 1 Speed Length TV ; d and led b
there is no need to provide Post mounted Post mounted (mph) Min (feet) ISsued and sealed by
G20-55-96 or R2-1a-24 sign TYPEB o DATE CHANGE Roger We|ge|
on th? project as the pi|0t ROAD CLOSURE WlTH A DIVERSION SPEED LIMIT ENFORCED | BN gg :]];E Registration Number
car will control the speed. Two lane highway where roadway is closed and detour MiNwu FEE 380 | | \‘\ et 1 30 200 PE- 2930
is provided (signing shown for one direction of MHEN NORKERS PRESENT — %C 35 250 . C
travel only). Use on bridge and culvert installation G20-55-96 H — -, zg 928 on 09/27/13 and the original
where closure is % mile or less. Post mounted TYPEC\—L 1 %C 50 425 document is stored at the
55 495
HALF ROAD CLOSURE ON A MULTI-LANE, 0 570 North Dakota Department
HIGH SPEED HIGHWAY _8 %g of Transportation
4 lane undivided highway with half the roadway closed. 75 320




R2-1-48
Post mounted
(see note #2)

G20-2-48
Barricade mounted

G20-50a-72
Post mounted

ROAD WORK

TERMINAL AND SEAL COAT SIGN LAYOUTS

ROAD WORK
NEXT OOMILES

G20-1-60

R2-1-48
(see note #3),

SPEED
LIMIT

XX

W3-5-48
Post mounted

D-

704-20

NO WORK
620-10-60

END SPEED <= NEXT 00 MILES ROAD WORK
ROAD WORK LIMIT NEXT 00 MILES => State <= NEXT 00 MILES
Highway NEXT 00 MILES =>
X X G20-50a-72
W20-1-48 Post mounted
—( Post mounted
%A § %A ——r] A ——r]

o
NEXT 00 NILES =]
G20-52a-72
Post mounted

JI=

2

WURK
IN PROGRESS

y(See note #9)

Post mounted

SPEED LIMIT ENFORCED

MINIMUM FEE $80

WHEN WORKERS PRESENT

G20-55-96
Post mounted

FW%%w—+ﬂ%+—w%

W20-1-48
- Post mounted SF;II::AII-:TD
A L
-ROAD WORK R2-1-48 END
ROAD WORK <= NEXT 00 WILES
SPEED \EAT DOMILES High <= NEXT 00 MILES Lo 020.520.72 X X ROAD WORK
ig NEXT 00 MILES => w -52a-
SPEED LIMIT ENFORCED LIMIT 520160 volume volume volume Post mounted Post mounted Po%fg;g":]?ed
: local road G20-50a-72 local road local road see note #2 u
MINIMUM FEE $80 XX Barricade mounted Post mounted ( )
WHEN WORKERS PRESENT W3-5-48 2148 TYPE G W22-848
P Postmounted  R2-148 . TERMINAL SIGN LAYOUT ) W3-5-48 W8-12.48
o see note #3 R2-1-48 2 and 4 lane highway with intersecting Post mounted Post ted
Post Mounted SPEED ( ) (see note #3) DO routes where traffic is maintained. R2-1-48 ostmounte

LIMIT 0 NOT (see note #3) Post mounted

X X W22-8-4 PASS W8-12-48 SPEED DO

v Post mounted LIMIT R4-1-48| NOT
R2-1-48 [(NEXT 00 WILES ] R2-1a-24 R4-1-48
Post mounted W20-52-54 Post mounted Post mounted X X ((NEXT 00 MILES ) PASS
(see note #2) Post mounted R2-13-24 W20-52-54

Post mounted

NIN WM
FEE
$80

Post mounted

3

SPEED
LIMIT

XX

Post mounted
(see note #2)

R2-1-48

—oc———se—f— kot —f—ia—f < f——r——f———o S F————a— = s —f—se—f—us—}—c
] ]
SPEED !
LIMIT R2-1-48 |
(see note #3) A
DO X X |
NOT ! SPEED
Aa- R4-1-48
PASS Re-1a-24 R2-1-48 || LIMIT
Post Mounted (see note #3) X X
We-12.48 pork1-48 W3-5.48 T 0s) TYPE H Post Mounted

Post mounted Post mounted

W20-52-54
Post mounted

Barricades placed on roadway shall be on a moveable assembly. Signs

placed on the roadway shall be placed on skid mounted assemblies.

The speed limit shall be re-established. The exact speed limit shall be determined
in the field, dependent on location and conditions.

The reduced speed limit shall be determined dependent on the in place speed
limit before construction. The speed limit reduction should not exceed 10 MPH
below the existing speed limit, unless the design speed of the work zone

feature has been reduced below the 10 MPH. In this case, the speed limit
reduction shall not exceed 30 MPH. Where speed limits are to be reduced more
than 30 MPH, a second speed limit sign shall be installed with the desired

speed reduction but shall not exceed 30 MPH. The second speed limit sign

shall be placed at % B

When warning signs are used in urban areas and the signs are not portable,
flags shall be installed. The flags shall be 24 inches square, mounted
perpendicular to the edges of the diamond sign, and at such a distance above
the edge so that when the flag is limp it will not touch the sign. Rural areas

will not require flags.

Existing speed limit signs within a reduced speed zone shall be covered.

On seal projects, signs R2-1-48, R2-1a-24, R4-1-48, W22-8-48 and W20-52-54
shall be placed just after all important intersections and at five mile intervals
thereafter. Sign W8-12-48 shall be placed just after all important intersections
and at 2 mile intervals thereafter until the short term center line pavement marking
is in place. No short term pavement markings are placed when traffic volumes are
750 ADT or less.

SEAL COAT SIGN LAYOUT

2 and 4 lane highway with intersecting
routes where traffic is maintained over
seal project.

7. The contractor has the option of using portable sign supports in lieu
of post mounted signs in accordance with the NDDOT Standard Specifications.
8.  Type H construction sign traffic control shall have the speed limit signs
covered or removed once the loose aggregate has been removed.
9. The contractor shall install the G20-1b-60 sign when work is suspended
for winter.

10.  Other traffic control layouts will be required in the immediate work areas.
If the speed limit is reduced in the work area, speed limit signs shall have
the R2-1a-24 sign placed below.

11. G20-55-96 sign is not required if work is less than 15 days.

W8-12-48
Post mounted

Post mounted

([NEXT_00 MILES |

$80
RZAa24 W20-52-54

Post mounted

KEY

== Type lll barricade

ﬁ Sign

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION X .
92713 This document was originally
ADVANCE WARNING SIGN SPAcllD’\:sGtance Soee S REVISIONS issued and sealed by
Road Type Min. () DATE CHANGE Roger Weigel
A B C . .
Urban - Low Speed (30 mph or Iess) 150 150 150 Registration Number
Urban - Low Speed (over 30 to 40 mph) 280 280 280 PE- 2930’
Urban - High Speed (over 40 mph to 50 mph) 360 360 360 .
Rural - High Speed (over 50 mph to 65 mph) 720 720 720 on 09/27/13 and the original
Urban Expressway and Freeway :
(55 mph to 60 mph) 850 1350 | 2200 document is stored at the
Rural Expressway and Freeway North Dakota Department
(70 mph to 75 mph) 1000 | 1500 | 2640 p ;
Interstate/4-Lane Divided 750 | 1000 | 1500 of Transportation
(Maintenance and Surveying)




WINDROW MARKING

Vertical
Panels

When windrow is broken for drive, bridge, etc....
marker placement shall be the same as the beginning or end of windrow.

W21-51-48
Skid mounted

Notes:

D-704-30

The contractor has the option of using portable sign supports in lieu of post
mounted sign in accordance with the NDDOT Standard Specifications.

ADVANCE WARNING SIGN SPACING

Road Type

Distance Between Signs
Min. (ft)
A B C

Urban - Low Speed (30 mph or less)

150 150 150

Urban - Low Speed (over 30 to 40 mph)

280 280 280

Urban - High Speed (over 40 mph to 50 mph)

360 360 360

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

720 720 720

Urban Expressway and Freeway
(55 mph to 60 mph)

850 1350 2200

Rural Expressway and Freeway
(55 mph to 60 mph)

1000 1500 2640

Interstate/4-Lane Divided
(Maintenance and Surveying)

750 1000 1500

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

9-27-13

REVISIONS

DATE CHANGE

6-24-14 Revised Note

This document was originally
issued and sealed by
Roger Weigel
Registration Number
PE- 2930,
on 06/24/14 and the original
document is stored at the
North Dakota Department
of Transportation




Fiber Roll Stake

19

X
%
XXX
XK
5

75
5
55

%
0
e

XL

b

T
SR

K
R
K88
et

Fiber Roll ends shall be overlapped
12" min. and tied together

EROSION AND SILTATION CONTROLS
MEDIAN OR DITCH INLET PROTECTION

o
&

o2
K
X
oot

%!

X

%
s

o
X

Y

XX
Yl

>
%!

2
%

X
o%
o

Median or Ditch Inlet

o
&

%
%
&

$5

oo
X
K

X R
%

%
0%

09 %%
2o X
&

oo
&
&

Y
230,
XX
0e9%
&3

PLAN VIEW
See Standard

D-261-1 for fiber roll
staking details

2" X 2" nominal X 24"
wood stake

<~ Flow

JR XL LT ™
S
Vv

Entrench Fiber Roll

PROFILE VIEW

FIBER ROLL PROTECTION
(MEDIAN OR DITCH INLET)

Centerline or
Approach Culvert

moj4

MO|4

Fiber Roll ends overlapped
12" min.
See Standard

D-261-1 for fiber roll
staking details

Stake fiber roll along
perimeter of culvert opening
R R

CRAX,

\ Toe of Ditch Inslope
PLAN VIEW
~ Stake fiber roll along Note:
perimeter of culvert opening For culvert diameters less than 42 in. use
~ Slope "Fiber Rolls 12IN".
X 2 ries
\/\\/\\3\ ~— For culvert diameters 42 in. or greater use
"Fiber Rolls 20IN".
= V
AV N N
A \\//\\/ Flow
\y o -—_ - -
L R o .
—— — Y
Embankment J

Toe of Ditch Inslope

Entrench Fiber Roll
Culvert End Section

PROFILE VIEW

FIBER ROLL PROTECTION
(INLET OF CULVERT)

Inlet Protection-Fiber Roll 6IN or
Inlet Protection-Fiber Roll 12IN

MO|4

Supported or Unsupported Silt Fence
(all sides of inlet)

Silt Fence Stake

Flow Flow
TN
I— Median Drain
2in. x 4 in. (nominal) —-

wood bracing

\— Silt Fence Entrenchment
PLAN VIEW

Supported or Unsupported Silt Fence

2in. x 4 in. (nominal)
wood bracing
(all sides of inlet)

See Standard Remove sediment accumulation
D-260-1 for silt fence at % fence height max.
staking details
Flow W
’\,.. ——— Flo
NN
R : 7
/\\//\\//<\>//\\>/<\> 5|0 TG \\<\>)/W
QN \><\><\\/(<\>\ - | Median Drain | ' SRS
//\\//\\/<\>//\ |A g/////// Entrench Silt Fence
R \\>/\\>/\
<o P

PROFILE VIEW

SILT FENCE PROTECTION
(MEDIAN OR DITCH INLET)

Geotextile Fabric Type - RR

Notes:

"Riprap Special Gradation" shall
be 2 in. to 15 in. diameter rock

with 20% by weight exceeding
4 in. diameter.

Riprap Special Gradation —
(see notes)

Size No. 3 Coarse Aggregate —
(see notes)

"Size No. 3 Coarse Aggregate"
shall comply with Sec. 816.02
of Standard Specifications.

2H:1V side slope

18" min. flat top

[=— 2H:1V side slope
Median or Ditch Inlet *<

Riprap Special Gradation
PLAN VIEW

(see notes)
2H:1V max. slope

Size No. 3 Coarse Aggregate
(see notes)

<«—~_~ Flow

o ] Place geotextile fabric
max. PROFILE VIEW from edge of inlet to outside

edge of gravel
GRAVEL INLET PROTECTION
(MEDIAN OR DITCH INLET)

Overflow Section

Flow

PROFILE VIEW

SANDBAG PROTECTION
(LOW POINT)

Flow

Sandbags

SANDBAG PROTECTION

Sandbags

Flow

Place Sandbags 1' min.
from inlet opening

Median or Ditch Inlet

- N Flow

- I -
R

Place Sandbags 1' min.
from inlet opening

Median or Ditch Inlet

PROFILE VIEW

Flow e

7
S

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION X .
100313 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Welgel
06-26-14 Updated reference to standard
drawing number for fiber roll
staking details.
10-01-14

Updated reference to standard
drawing number for silt fence.

Registration Number
PE- 2930,
on 10/01/14 and the original
document is stored at the
North Dakota Department
of Transportation




Notes:

. Curbed Roadways: The clearance from the face of the curb should be 3' except where right of way or sidewalk width is limited, a minimum
clearance of 2' shall be provided. The horizontal clearance may need to be increased to maintain a minimum sidewalk clear width of 4'
from the sign support, not including any attached curb.

N

Minimum vertical clearance: Signs installed at the side of the road in rural districts shall be at least 5' measured from the bottom of the sign
to the edge of the driving lane or auxiliary lane. Where parking or pedestrian movements occur, the clearance to the bottom of the sign
shall be at least 7'.

Signs on expressways shall be installed with a minimum height of 7.

Adopt-a-highway signs installed on Freeways shall be at least 7' above the edge of the driving lane.

The vertical clearance shall have a maximum height of 6" above the vertical clearance specified above.

15

Offset signs: Where signs are placed at least 30 feet or more from the edge of the traveled way, the height to the bottom of such sign shall
be 5' above the edge of the driving lane.

el

The clearance from edge of shared use path to edge of sign should be 3' except where width is limited, a minimum
clearance of 2' shall be provided.

Radius

¢ of roadway /‘
x Edge of shoulder

I~ Face of curb or

edge of driving lane

Stop Sign Location
Wide Throat Intersection
This layout is to be used 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

PERFORATED TUBE ASSEMBLY DETAILS

I 3' min.

I See Note 4
1

L

¢ of roadway ‘

—_—

Edge of driving lane
or auxiliary lane

Finished shoulder
width

See Horizontal Clearance Table

Edge of finished

V shoulder

D-754-23

Sign overhang
Sign support
spacing

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

n

Distance squort
below top of sign

Lf Sign height

Sign support —4]
i

F Anchor unit

[

~—— Shared use path width

3' min. |l

Typical Section (with curb)

Residential or Business District

4' min.
5' max.

Shared Use Path
Bicycle - Pedestrian Path

Second support,
/ see sign summary sheet

for number of supports required

Foreslope

Sign overhang
Sign support .
spacing Distance suPport
— T_‘k below top of sign
1 I
1 I =
{2}
1 I °©
1 I c
j=2}
1 I »
1 I i
3" min. L 1
see Note 1 @
g «
g é Second support,
2 F / see sign summary sheet
= 5 for number of supports required
£ o
QO
>
~
H— H
[ [ oy 8 1
ﬁ_,' IS I
(-} [
e [
s I
g -
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION ) n
10513 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel
7-8-14 Revised note 2, added note 4. . ;
Registration Number
PE- 2930,

on 7/8/14 and the original
document is stored at the
North Dakota Department
of Transportation




(B) - The 2%", 12 gauge posts do not need
breakaway bases when placed in standard soils, but I

The breakaway base is required when the supportis I

placed in weak soils. The Engineer shall

determine if the soils are weak. Weak soils are I
classified as boggy, wet, or loose soil areas. I

(C) - 3" anchor unit

(D) - 25" x 12 ga.x 18" minimum length external I

sleeve required.

%" Dia. bolts

with washer and
lock washer or

rivets

T

o oy

MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:
2¥;" x 12 ga. may be inserted with 2%" x 12 ga.

Anchor plate shall

be a minimum

10 gauge material and

of

galvanized same as post
(2 post installation)

I
I
I
I
I
I
require a shim as specified by the manufacturer. I } I
I
I
I
I
I
I
f

Telescoping Perforated Tube
Post Wall [SleevelWall | Slip |Anchor |Ancho g / %" Dia. x 3" boltto be

Number| size Thick-| Size [Thick-|Base [Size [Wall ° placed a minimum of

of In. |ness In. |ness Without|Thick- o/ 12" up from bottom of
Posts Gauge Gauge Slip ness = post when using an

Base |Gauge] o ° internal or external
lIn. g o sleeve.

1 2 [ 12 No [ 2% [ 12 - <

1 | 2% | 12 No [ 2% | 12 a w

1 2% [ 12 ® [30c ]| 7 i

1 2% | 10 Yes 7 ©

1 2% | 12 |2%(D)| 12 | Yes 7 60v

1 2% 12 2Y% 12 | Yes 7

2 2% 10 Yes 7 S | I

2 2% | 12 |2%([D)| 12 | Yes 7 =] | | [

2 | 2% | 12 | 2% | 12 | Yes 7 I
38 4| 2% 12 Yes 7 i [ I
38 4] 2% | 10 Yes 7 Ground Line Iy
3& 4| 2% | 12 | 2% | 12 | Yes 7 I I
3& 4| 2% | 12 |2%(D) 12 | Yes 7 I I
38&4| 2% | 10 | 2% | 10 | Yes 7 I I

Anchor unit
pay length

Anchor unit

& 2%" 10 ga. may be inserted with 2'%¢"
X 10 ga.to achieve higher load ability.

Mounting Details Perforated Tube

D-754-24

Varies

" Diameter
8-places

! 0

<~

15"

>

I
S

A

3" ANCHOR UNIT

3n

12" —~

SHOULDER BOLT

Shimming agentto reduce tolerance between 3" anchor
unit and 2%" post.
(standard %" diameter grade 8 bolt may be used 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

5

DIRECTION OF TRAFFIC

—

5" -13 x 2-3/4"
Grade 8 double hex
redi-torque bolt,
Zinc per ASTM B633

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

hardened slip washer

¥2" U.S.S. flat washer
ANSI B18.22.1,

type A wide

Zinc per ASTM B633

¥%" - 13 Grade

8 large serrated
flange nut

Zinc per ASTM B633

\— BOTTOM SOIL STUB

consists of:

ASTM A572 gr. 50
plate - 1"

ASTM A569 sheet -

48"
18"

7 ga.
ASTM A500 grade B
tube -3"x 3"x 7 ga.

B ™
[N -

SLIP BASE FOR
2" POST

¥" thickness

2" SQUARE

POST LOCKING | posST RECEIVER

WEDGE

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

8
69/16"

T~ |

s /

6" Diameter

511/16"
6"%46"

DIRECTION OF TRAFFIC

SLIP BASE DETAIL

NOTE:
i i 1. 4" Vertical clearance of anchor or breakaway base.
Propertles of TeIeSCOpmg Pf rforatedm Tubes The 4" x 60" measurement shallbe made above and
% Bo|=d S » O c3g below post location and also back and ahead of post.
Tube TE=|6HBY 52 v SEw.| g, %3“: 2. Anchor material shallbe 7 guage H.R.P.O.Commmercial
Size SS5< (558 § h‘:ﬁ EQE| 5¢5| 98F quality ASTM A569 and 3" x 3" x 7" guage ASTM A500
In. IS %° o =" 3 n= grade B. Anchor shall have a yield strength 43.9 KSI
1 1 and tensile strength of 59.3 KSI. Anchor shall be hot
1% x 1% | 0405 | 12 |1702 | 0129 | 0380 | 0172 dipped galvanized per ASTM A123/153. Alltolerances
2x2 0.10% 12 |[2416 | 0372 | 0590 | 0.372 on anchor unitand slip base bottom assembly are
2% x 2% | 0.105 12 | 2773 | 0561 | 0.695 | 0.499 3 \%h 0.005" gnl_ess orthetrwis?1 notiekd. hor shallbe. th
3 3 . en used in concrete sidewalk, anchor shall be the
246 X 21/16 0.135 10 3.432 0.605 0.841 0.590 same conceptwithout the wings
2% x 2% | 0.105 12 3141 | 0.804 | 0.803 | 0.643 4. Four post signs shallhave over 8'between the first
2% x 2% | 0135 | 10 [4.006 | 0979 | 1.010 | 0.783 and fourth posts.
- - - 5. Installation procedures as per manufacturers
The 2 %" size 10 gauge is shown as 2.19" size on the plans; recommendation.
The 2%;" size is shown as 2.51" size on the plans. 6. Concrete fasteners for surface mount breakaway base

shallbe a minimum 4" diameter x 4" grade 8

Breakaway base
surface mount for 13"
and 2" square post

SURFACE

13

- Nt

7

_

N
)

POST LOCKING
WEDGE

4" Diameter

HDW SET

>
2 o4
eSS

SEHHAR S

SURFACE MOUNT
ANCHOR BASE

8Y" Diameter

3" Diameter

1%¢" Diameter

INDEXABLE

RUBBER BUSHING POST RECEIVER

MOUNT ANCHOR BASE

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

8-6-09
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE- 2930,

on 08/06/09 and the original
document is stored at the
North Dakota Department
of Transportation




Breakaway Coupler System D-754-24A

for Perforated Tubes Notes:

1. 4" Vertical clearance of anchor or breakaway base. The 4" x 60" measurement shall be
made above and below post location and also back and ahead of post.

2. Anchor unit shall be the same size as the post and shall have the same specification as

|
ﬁ\ B the post.
‘Lv‘/u‘ 3. Four post signs shall have over 8' between the first and fourth post.
%" Dia. bolts with washer T i 570 4. Inlieu of the breakaway base system on standard D-754-24 the breakaway coupling
and lock washer \ ‘ I 9% system may be used. The breakaway coupler system shall be manufactured from
M material meeting the requirements of ASTM A325 fasteners with the special requirements
‘ - T - as specified by DENT BREAKAWAY IND., INC. which meets the test requirements of
, NCHRP Report 350.
H \ H %6" Plate Formed % .
H i H to Fit Tube Telescoping Perforated Tube
= Number .
o 1
H ‘ H S of Post Wwall Sleeve wall . Anchor Size Anchor Wall
‘ o - Perforated Posts Size Thick- Size Thick- Slip Without | i)ickness
H ‘ H e > ) S:u;’: S be n ness n ness | Base | SlipBase | 5/ =
A 2 o ‘ : Gauge : Gauge In 9
*W* ] ~al]——— Direction of Travel 1 2 12 No 2% 12
o
c L 1 2% 12 No 2% 12
i mrm ‘ Perforated p
”“M“ Square Tube 1 2) 12 (B) 3(C) 7
A ——— | 1 2% 10 Yes 7
H | H I T 60" _ ¥%¢" Plate formed
— AL — c " / to fit tube 1 24 12 2 12 | Yes 7
Ce ) 1 2% 12 2% 12 Yes 7
T jH | Ht:r o
! 5" %" 2 2Y% 10 Yes 7
” %" Breakaway coupling 2 2% 12 2 12 Yes 7
Ground line ‘ \ ‘ ! ¢ 2 2% 12 2% 12 Yes 7
: Y (L] [ ] |
| < Eag e Y 384 | 2% 12 Yes 7
‘ B 4 ;
n 4" Max. 1 " 3&4 | 2% 10 Yes 7
] - See note 1 i 3&4 2% 12 2% 12 Yes 7
v
‘ i ‘ 15" %‘ Anchor unit | o 3&4 2% 12 2 12 Yes 7
3] L (]
‘ i ‘ s % 3&4 2% 10 2%¢ 10 Yes 7
[ c |
L O ‘ P % :
= >
! I ! ? & | (B) - The 2%" 12 gauge posts do not need breakaway bases when placed in
[ | [ ., S standard soils. The breakaway base is required when the support is
——r 12" —= (5} L laced in weak soils. The Engineer shall determine if the soils are weak.
‘ i ‘ 5: | eak soils are classified as boggy, wet, or loose soil areas.
. Base Plate Wlth (C) - 3" anchor unit
\ \ \ Breakaway Coupler
- ‘ i ‘ 25"
Anchor unit \‘ ‘ ‘ Shoulder Bolt
‘ ! ‘ Shimming agent to reduce tolerance
\ between 3" anchor unit with 21" post.
‘ ! ‘ (standard %" diameter grade 8 bolt
‘ may be used with proper shim)
Ly
|
' 17/ w i
sézlagéasmeter %"-16 x 3%" grade 8
P flanged shoulder bolt.
Zinc per ASTM B633
4 e
Base A ° %"-16 grade 8
lat " . S serrated flange nut.
LE Max 3 Zinc per ASTM B633 NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
rw 1032013 This document was originally
Ground /_.\ I I REVISIONS issued and sealed by
roun 60" i .
line \_/ Varies o DATE CHANGE Roger Weigel
Registration Number
Section C-C l/ PE-2930,
v on 10/3/13 and the original
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, —~— ] document is stored at the
within the length of the chord, on the ground surface on one side 12 Direction of Traffic North Dakota Department
of the support to a point in the ground surface on the other side. - .
3" Anchor Unit of Transportation




SIGN PUNCHING, STRINGER AND SUPPORT LOCATION D-754-29

DETAILS REGULATORY, WARNING AND GUIDE SIGNS

33.94"
. " A Sign A~
/ JB supports Sign
" - supports
¥ -l
| L
‘< - >4» 33.94" 2 >
} \ o' @ .
o 42 < >
" I
I
I
\\
16.97" 10.97" =f=— 12" ——= 10.97"
1 Post 2 Posts
Assembly No. 18 — 15.21" ——=— 12" ——=— 15.21" —|

2 Posts

Assembly No. 19

Sign
supports

Stringers

Sign
support

25.45" | l— 17.95" — == 15" — =l 17.95" PR S I
1 Post 2 Posts 3 Posts
Assembly No. 20 Notes:
oree 1. See Standard D-754-25 for mounting details.

AN 2. The minimum sign backing material thickness
shall be 0.100 inch.

3. Perforated square tube stringer shall be 1%" x 14"

Sign

supports 4. All holes shall be punched round for %" bolt.

Sign
supp

Stringers
N\

Stringers

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-1-10 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE- 2930,

on 12-1-10 and the original

document is stored at the
— 12" ——— 12" —] North Dakota Department
of Transportation

33.94" !

1 Post 2 Posts 3 Posts
Assembly No. 21




6%" %" Dia guardrail bolt 1%"

:}/8"
i

4%

Lo o

:

Two '%¢" square A

holes for %" Dia
guardrail bolt
1%" long with
regular hex nut

One "%46" x 2" rectangular
slot for attaching rub rail

Splice Plate to post

%

C6 x 8.2 rub rail

— Splice plate

Splice Detail

Varies

Varies Varies

Rub Rail

C6x8 RUB RAIL AND SPLICE PLATE

5/16||

" %"

S
%"

%" 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%
or 1"

5/8"
1%6"
%

1" Dia x Yg"
deep recess one
or both sides

%" Dia recess nut

%" GUARDRAIL BOLT
& RECESS NUT

Two 6" x 2" rectangular slots
in channel and splice plate for

long with regular hex head nut.

W-BEAM GUARDRAIL GENERAL DETAILS

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

Cross section is to
nest with W-beam
I Neutral axis }—?i—{

s F=-

LGE),

All corners

R=1%"

2-6"

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

sl

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.

__——2No. 12, 1%" wood screws
with button head

%" 1-10%"
face
NS
o
W 1" Dia holes
%" x 2%" Post bolt slot
2%4," Slot for a %" Dia x 1%"
long guardrail bolt
W BEAM TERMINAL CONNECTOR .
Flat washer

6-0"

et

#é " x 8" x 14"

%" Hole for
%" bolts

NOTE: Where soil conditions require
alternate lengths in increments of
6" may be specified.

Post

6"x8" TIMBER POST & BLOCK

Yo"

%" Diameter Carriage Bolt

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

Black
3" wide

%" Hex nut

%" CARRIAGE BOLT & NUT

€ Post bolt slot ——

Wooden offset ] Flat
block
Roadway J{ — I+

T N
<l / = )

Front Side

REFLECTORIZED PLATE DETAIL

Additional reflectors are added to the W-beam guardrail quantities

1

for placement on end treatment.

3"

1%"

6"x8"x14" Wooden offset block

20 Penny galvanized nail
Optional nail position only.

L

2 nails required.

%" Dia post bolt, length varies
depending on the type of post used.
Bolt is to be similar to splice bolt.

TYPICAL POST

ATTACHMENT DETAIL

41/411
A Post bolt
— slot %" x 214"

| 41

Splice bolt

slot 2%," x 1%" for
a %" x 1%" long
guardrail bolt
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Tolerance ' " Tolerance
(-%"+1%") (4" +1%")

SPLICE DETAIL

Varies
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W-BEAM CROSS SECTION

NOTES:

1.

D-764-1

Reflectorized plates: Reflector plates shall begin at the first post and be
spaced at 25' centers on guardrail less than 250' in length and at 50'
centers for guardrail over 250' in length. The reflector shall be the same
color as the pavement marking adjacent to that reflector unless noted
otherwise on the plans.

Manner of replacing bituminous material at guardrail post: All excess
earth from excavations for guard posts shall be disposed of 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.

The Object Marker shall fit within the vertical edges of the Impact Plate.
The retroreflective sheeting shall be type XI| sheeting meeting the
requirements of Section 894.02.B of the standard specifications. The
sheeting shall be applied to 0.100 Aluminum sheeting meeting the
requirements Section 894.01.A. The Object Marker shall attach to the
Impact Head Plate with rivets or some other attachment device. The
rivets or attachment device shall be non-rust. The stripes shall slope
downward toward the roadway side.

Guardrail installation height tolerance = - %" , + 1".
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FLARED ENERGY ABSORBING TERMINAL D-764-6

TEM# | QTy BILL OF MATERIALS
Cable anchor box | S760 F3000 1 | IMPACT HEAD
i Og?je’\stmsc:‘jr‘;'f::t:°:s' W-beam center section F1303 1 | W-BEAM GUARDRAIL END SECTION, 12 GA
Impact head [WOS0A | [G1203 G1203 2 | W-BEAM GUARDRAIL, 12 GA
HOSOA Jwashers W-beam guardral HP1A 1 | FIRST POST ASSEMBLY TOP
G1203
End payment for ir ion (ea) | Begin payment for W-beam guardrail (LF) HP1B 1 FIRST POST ASSEMBLY BOTTOM
‘ HP2A 1 | SECOND POST ASSEMBLY TOP
26" to 40" W-beam guardrail end section HP2B 1 | SECOND POST ASSEMBLY BOTTOM
} Rail exit on trafic side F1303 | : - P671 5 | WOOD CRT POST
\ ‘ P675 5 | TIMBER BLOCKOUT OR RECYCLED EQUIVALENT
E750 1 | BEARING PLATE
W-bi drail
PLAN eam guardrel S760 1 | CABLE ANCHOR BOX
TRAFFIC E770 1 | BCT CABLE ANCHOR ASSEMBLY
Do not attach rall to post #3 S785 7 | GROUND STRUT HINGED POST

HARDWARE (ALL DIMENSIONS IN INCHES)

® @ ® @ ® ® @) B140404

2 Y Dia x 4 HEX BOLT
I 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3" i 6'-3" } 6'-3" } 6'-3" { WO14 4 % WASHER
‘ A ‘ B ‘ ‘ ’ NO14 2 % HEX NUT
— > EeE = = B ) B580122 17 | % Dia x 1% SPLICE BOLT
//—"’ [ [ 7‘\ [] Ground line | | [] [] [] K B581802 4 % Dia x 10 H.G.R. BOLT (POSTS 3 THRU 6)
i 72 )% m % )z [\ (8) splice bolts | | )z m aVz )z B580904A 1 % Dia x 9 HEX BOLT GR 5
H H H B580122| H H W050 5 % WASHER
Ground strut and H.G.R. nuts 5% Di
First post hinged post 3 through 7 Standard strong N050 22 | % Dia H.G.R. NUT
gzizmbly S785 L L L L L CRT posts L L L post W-beam B340854A 1 % Dia x 8% HEX BOLT GR A449
HP1B L.g guardral NO30 1 | % Dia HEX NUT
HP28 N100 2 | 1 ANCHOR CABLE HEX NUT
- S d t
A asescgr';mﬁofouom ELEVATION W100 2 | 1 ANCHOR CABLE WASHER
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
B340854A NO55A 8 % A325 STRUCTURAL NUT
Bearing plate NE50 First post Seconglp?st %" Dia x 8%" WO050A 16 | 1% OD x %6 ID A325 STR. WASHER
GENERAL NOTES assembly top assembly top hex bolt
1. Wood posts are required with the Flared Energy Absorbing E750 HP1A HP2A GR A449 7 )
[ W-beam rdrail
Terminal except posts #1 and #2. BCT cable %" Dia hex nut L f eam guardra
" anchor assembl!
2. All bolts, nuts, cable assemblies, cable anchors and bearing plates 1" Hex nut |N100 E770 y NO30 . %" post hole w/
shall be galvanized. w washer |\WW100 l :“ o ‘ T r | 7; x 18" bolt
) i — .G.R. nut
3. The lower sections of the posts shall not protrude more than 4 %" Dia x 9" @:) }:. Timber blockout anq‘ H
i i i 1%" OD washer
inches above the ground (measured along a 60 inch cord). Site L) E675 B8
grading may be necessary to meet this requirement. hex bolt Gr 5 [ \ =S > under nut only
. ) ©cont il ot be di o . B580904A Ground strut hinged post Second post 33" breakaway < JG.. 60" Breakaway end post %" Dia 4" bolt
. ower post sections shall not be driven with the upper pos o "
attached. If the the post is placed in a drilled hole, the backfill & %" nut [INOS0 S785 assembly bottom N holes MO B140404 | & %" nut | NO14
material must be satisfactory compacted to prevent settlement. w washers [\W050 \ wi (2) washers [W014
5. When rock is encountered during excavation, a 12" diameter post First post e
hole 20" deep may be used if approved by the Engineer. Granular assembly bottom Wood CRT posts Impact head
material will be placed in the bottom of the hole approximately 215" SIDE VIEW -HP1 B -E671 -FSOOO
deep to provide drainage. The soil tubes shall be field cut to SIDE VIEW DETAIL OF POST #2 -
length, placed in the hole and back filled with adequately SECTION B-B
compacted material excavated from the hole. m
First t bly t ﬂ
6. The breakaway cable assembly shall be taut. A locking device st post assembly fop \
(vice grips or channel lock pliers) should be used to prevent cable HP1A

from twisting when tightening nuts. 1'1tnex mﬁ N100 - % x 4 Hex Bolt | B140404 Ss:g;%lggg; IMPACT HEAD CONNECTING DETAIL
with washer % Hex Nut NO14
7. The wood blockouts shall be "toe nailed" to the rectangular wood / W100 LD 4 Hiex :l HP2A B580122

Beari late ——=| Y,
posts to prevent them from turning when wood shrinks. The nail earing plate = % Washer (2) | W014 %" Diax 1%
shall be 20 penny and galvanized. E750 u %" Diax 9" B580904A / 5S/p“<l:Je' BgltGWR Nut
o= hex bolt Gr 5 n— B340854A %" Dia H.G.R. Nu
8. The Flared Energy Absorbing Terminal shall be flared only when 11— &% nut [NO50 3" Di g NO50
S y 8 4" Dia x 814
the approach guardrail is parallel with the roadway. When the ‘ hex bolt NORTH DAKOTA
approach guardrail is flared at 16:1 to 10:1, the Flared Energy w washers  [\W050 F GeRx Az49 DEPARTMENT OF TRANSPORTATION
Absorbing Terminal shall have only the flare rate of the guardrail. L = .~ Ground Strut This document was originally
When the guardrail flare is between 10:1 and 7:1, the Flared %" Dia hex nut Hinged Post 101113
Energy Absorbing Terminal shall be turned parallel to the roadway. First post NO30 5785 REVISIONS issued and sealed by
bly bott DATE CHANGE .
FRONT VIEW asse':'Pﬁ B° o Ground Line Roger Weigel,
-z /s :M Registration Number
PE- 2930
POST #1 CONNECTION DETAILS IMPACT HEAD CONNECTION DETAIL Second post - o
assembly bottom on 10/11/13 and the original
HP2B SECTION A-A document is stored at the
T atPostd2 North Dakota Department
of Transportation




TYPICAL GRADING AT BRIDGE ENDS D-764-22

WITH W-BEAM GUARDRAIL

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

2'(D) I ’ - 2'(D)

2" HBP

Il
La

6" Aggregate Base Course 6" Aggregate Base Course

Existing Inslope

TYPICAL SECTION

Inslope near bridge may be steepened as required by terrain and right of way Guardrail end terminal { 5
Inslope I o e Inslope

> 4:1 or 6:1 (B) Ji”,,,—/"”” I 4:10r6:1(B) J
L e 4

> — e B —

T T T 1| ? - H :‘

1Y

IR

HB‘HHH‘H‘H‘HH‘HH‘HH‘HH%HHHHLFH‘HHHHH H il \ \
5 i \ Finished shoulder

+=———— End of bridge

/ Edge of driving lane

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

Inslope near bridge may
———"" be steepened as required Guardrail end terminal 10'
by terrain and right of way

Inslope J
Ins| . X

) 4:1rl)sr%?$(5) 4 i / ) 4:1 or6:1 (B)
! —1
ISEESEENENESENENNENENNENENNENENEENNEENENEENRAEREnEERNER RN ERENE NN ENENEEREEEN] U\\\\\m
—HOAAA A A f H 4T i T8 8 H 2 i H i Lmm——

NOTES:

Finished shoulder

t=—— End of bridge (A) Slope flatter than 10:1 may be required to provide

/ Edge of driving lane proper guardrail height.
PLAN LAYOUT (B) Where normal inslope is 4:1 the added fill shall be 4:1.
NON-FLARED GUARDRAIL WITH TANGENT END TERMINAL Where normal inslope is 6:1 the added fill shall be 6:1.

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

Inslope near bridge may \ (D) Dimension at end terminals may vary per Plan Layouts
———" be steepened as required Guardrail end terminal { 5 Ins| shown on this sheet.
by terrain and right of way | _ nsiope W
Inslope , — 4:1or6:1(B)
4:10r6:1(B) 4 NORTH DAKOTA
— DEPARTMENT OF TRANSPORTATION
INEESENENEE NN NN NN NN NN i T This document was originally
—HHAAAR B A A H _HH H T A A I I \ — REVISIO(,:\‘:ANGE issued and sealed by
_ ‘ Finished shoulder Roger Weigel,
- End of bridge Edge of driving lane Registration Number
e PE- 2930,
PLAN LAYOUT on 10-3-13 and the original
NON-FLARED GUARDRAIL WITH FLARED END TERMINAL document is stored at the
North Dakota Department
of Transportation
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