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STATE PROJECT NO. PCN SECTON | SHEET
JOB# 9 ND SHE-3-057(048)000 18753 | 1 1
GOVERNING SPECIFICATIONS:
Standard Specifications adopted by the North Dakota
SH E-3-057(048)000 Department of Transportation October 2008; Standard Drawings
FHWA Partial Involvement currently in effect; and other Contract Provisions submitted herein.
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100-P0O1

704-P01

708-P01

708-P02

754-P05

NOTES
COORDINATATION OF PROJECTS: It is the contractor's responsibility to coordinate
work with other construction projects in the project areas. Coordinate with the
Engineer to install in-pavement sensors after the following paving projects have been
completed in the areas of concern: 3-020(101)096 SER, PCN: 18743; 3-020(102)101
STU, PCN: 18744; 3-057(052)012 SER, PCN: 19634.
770-P01

TRAFFIC CONTROL: The traffic control for this project shall consist of a temporary
shoulder closure at each site, as well as lane closures for installation of intrusive
sensors. The traffic control devices list has been developed using 3 setups for
shoulder closures and 1 setup for lane closures at any one given time of the following
layouts on the Standard Drawing for traffic control:

D-704-24 Layout Type HH, Layout Type S, or Layout Type R for Shoulder Work
D-704-19 Layout Type F for Lane Closures

It is assumed that the three traffic control device setups can be moved from site to
site. Flagging has been included for use during the unloading and loading of
equipment and materials. Speed limit shall be reduced to 45 mph for all shoulder
closures.

Quantities for traffic control have been included for work at four locations. 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 for each device.
Additional devices required to accommodate operations at more than three locations
shall be the Contractor's responsibility.

TRENCHING AND SEEDING ETC: The entire area which is disturbed by the
trenching shall be mulched and seeded with Type B Class Il seeding. The costs
associated with salvaged base, topsoil, seeding, and mulching shall not be bid
separately but shall be included in the price bid for the respective system: "Install ESS
Station/RWIS", "Surveillance Camera System", "Road Closure Gate - 33 Ft", or
"Flashing Beacon - Post Mounted".

TEMPORARY EROSION CONTROL: Temporary erosion control has been provided
for placement prior to disturbing the topsoil or as indicated by the engineer (to be used
in conjunction with section 110 of the Standard Specifications).

Temporary Erosion Control for installation of gate arms, surveillance camera systems,
and ESS towers: Fiber Rolls 12in adjacent to the installation of sign or tower. Place Fiber
Rolls 12in at the edge of disturbed areas where surface runoff leaves the site. Minimum
placement of fiber rolls on 20 feet each side of sign or tower.

Payment for the Fiber Rolls shall be under bid item "Fiber Rolls 12in".

FEED POINT: The feed point cabinet foundation shall be constructed according to
standard drawing D-770-1 "Feed Point Cabinet Foundation Pad Mount." All work
necessary to construct the feed point cabinets, including concrete foundations, shall
be included in the bid price for "Install ESS Station/RWIS", "Surveillance Camera
System", "Road Closure Gate - 33 Ft", or "Flashing Beacon - Post Mounted".

A switch box shall be provided at the feed point.

Steel conduit shall be provided at all locations above ground.

SECTION SHEET
NO. NO.

SHE-3-057(048)000 6 1

STATE

ND

PROJECT NO.

It is the Contractor's responsibility to coordinate with power companies to get power to
the devices. The Contractor shall provide and bear all costs for the electrical service
necessary to operate and maintain each system until the site is accepted by the
Engineer.

MULTIPLE UNDERGROUND CABLE: The plans call for using Multiple Underground
Cable in various locations. In lieu of the Multiple Underground Cable, the contractor may
furnish and install rigid conduit and single RHW conductors of the same size as shown in
the plans for the Multiple Underground Cable.

The conduit size shall be as specified in the National Electric Code. All materials,
equipment, and labor required to install conduit and conductors shall not be bid separately,
but shall be included for the price bid for the "Install ESS Station/RWIS", "Surveillance
Camera System", "Road Closure Gate - 33 Ft", or "Flashing Beacon - Post Mounted".

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation
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ENVIRONMENTAL COMMITMENTS: The North Dakota Department of Transportation and the Federal Highway Administration have made several environmental commitments to various agencies and the

public to secure approval of this project. The environmental commitments are as follows:

ENVIRONMENTAL COMMITMENTS

STATE

SECTION SHEET

PROJECT NO. NO. NO.

ND SHE-3-057(048)000 6 2

Based on the NEPA documentation, no environmental commitments have been identitifed beyond what is covered by the NDDOT's Standard Specification of Road and Bridge Construction.

Wetlands
Wetland | Protected USACE Impacts to

Wetland Long/Lat Cowardin Wetland Wetland Size Under E.O. | Jurisdictional Wetland (Acres)

Number Location (Dec. Deg.) Classification Type Feature (Acres) 11990 Wetlands Temp. Perm.
3 $16, T153N, R64W -98.885847W 48.071670N L2EM Devils Lake Natural 0.04 X X 0.00 0.00
4 S16, T153N, R64W -98.887697W 48.070266N PEMH Roadway Ditch Natural 1.71 X X 0.00 0.00
5 S21, T153N, R64W -98.893706W 48.051775N L2EM Devils Lake Natural 3.78 X X 0.00 0.00
6 S6, T152N, R64W -98.902449W 48.017286N PEMH Roadway Ditch Natural 4.24 X X 0.00 0.00
7 S6, T152N, R64W -98.901899W 48.013616N PEMH Roadway Ditch Natural 0.46 X X 0.00 0.00
8 S6, T152N, R64W -98.901838W 48.012639N PEMH Roadway Ditch Natural 0.45 X X 0.00 0.00
9 S6, T152N, R64W -98.901972W 48.011184N PEMH Roadway Ditch Natural 0.51 X X 0.00 0.00
10 S6, T152N, R64W -98.902628W 48.009607N PEMH Roadway Ditch Natural 0.24 X X 0.00 0.00
11 S6, T152N, R64W -98.903423W 48.008418N PEMH Roadway Ditch Natural 0.24 X X 0.00 0.00
12 S7, T152N, R64W -98.904201W 48.007388N L2EM Devils Lake Natural 2.34 X X 0.00 0.00
13 $16, T152N, R65W -98.995978W 47.987866N PEMH Roadway Ditch Natural 0.14 X X 0.00 0.00
14 $16, T152N, R65W -98.995318W 47.987845N PEMH Roadway Ditch Natural 2.07 X X 0.00 0.00
15 S15, T152N, R65W -98.994775W 47.987930N L2EM Devils Lake Natural 5.70 X X 0.00 0.00
16 $10, T152N, R65W -98.963415W 47.997134N PEMH Roadway Ditch Natural 2.06 X X 0.00 0.00
17 S11, T152N, R65W -98.952829W 48.001278N PEMH Roadway Ditch Natural 1.33 X X 0.00 0.00
18 S11, T152N, R65W -98.945608W 48.000862N PEMH Roadway Ditch Natural 2.20 X X 0.00 0.00
19 S11, T152N, R65W -98.934821W 47.997290N PEMH Roadway Ditch Natural 1.98 X X 0.00 0.00
20 S12, T152N, R65W -98.930707W 47.995624N PEMH Roadway Ditch Natural 2.12 X X 0.00 0.00
21 S12, T152N, R65W -98.926698W 47.995353N PEMH Basin Natural 6.09 X X 0.00 0.00
22 S12, T152N, R65W -98.920835W 47.998341N PEMH Roadway Ditch Natural 0.18 X X 0.00 0.00 This document was originally
23 S12, T152N, R65W | -98.915034W 48.001119N PEMH Roadway Ditch Natural 0.38 X X 0.00 0.00 oLt o ,\Sﬂfr?;d by
24 S12, T152N, R65W -98.914512W 48.001287N L2EM Devils Lake Natural 4.17 X X 0.00 0.00 Registration Number
25 S17, T152N, R64W -98.905129W 48.005976N L2EM Devils Lake Natural 0.20 X X 0.00 0.00 PE- 8470,

on 6/19/13 and the original
Totals 42.63 0.00 0.00 document is stored at the

*A wetland Jurisdictional Determination was issued by the USACE on 12/2009; NWO-2009-03047-BIS and NOW-2009-03091-BIS.

PERMITS REQUIRED:

Non-Building Situation Floodplain Development Permit (Spirit Lake Nation)

North Dakota Department
of Transportation

ITS Details
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ESTIMATE OF QUANTITIES

ITEM DESCRIPTION

SPEC CODE
103 100
702 100
704 100
704 1000
704 1067
708 1430
772 2110
772 9150
772 9235
772 9300
980 812

CONTRACT BOND

MOBILIZATION

FLAGGING

TRAFFIC CONTROL SIGNS
TUBULAR MARKERS

FIBER ROLLS 12IN

FLASHING BEACON - POST MOUNTED
INSTALL ESS STATION/RWIS
COMMUNICATION SYSTEM
SURVEILLANCE CAMERA SYSTEM
ROAD CLOSURE GATE - 33 FT

UNIT
L SUM
L SUM
MHR
UNIT
EA
LF
EA
L SUM
L SUM
EA
EA

STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 8 1

ary

50
1332
60
220

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation
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Varies 88' to 100’

¢

5" SUPERPAVE FAA 45
EXISTING TYPICAL SECTION

ND HIGHWAY 57 CURVES
East of Fort Totten

Bedding Stone

Varies

STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 30 1

L — 4" EXISTING TOPSOIL

TR T e
15" SALVAGED BASE COURSE :

ELEV. 1463.0

Riprap 4-6" SUPERPAVE FAA 43

Bedding Stone Base Course
EXISTING TYPICAL SECTION

ND HIGHWAY 20
Site 4, Site 5

Existing Salvaged

Site 1, Site 2
Varies
¢
Varies f Varies
12' 9' 3 8' 12' Varies ‘ 12' ‘ 12' 1 4|3 9' Varies
Westbound | Neutral Area | Eastbound | Right Turn
Lane Lane Lane
—— Varies :-’__Vj[@S;."% —_—— .
BTV D PO j——\i‘—“‘_"‘_‘—_‘__"__'__:\\=6'=1=====50=1====4/_
5" SUPERPAVE FAA 45 15" SALVAGED BASE COURSE
EXISTING TYPICAL SECTION
Bedding Stone ND HIGHWAY 57 TURN LANES
East of Fort Totten
Site 3
88'
a4 : 44
12 12— g | 12 e 12— 8 | 12' 12'
3.5' 3.5'
‘TTYP 00 | 29 Typr —— Existing Topsoil
A 50 T o e S\ L

| — 4" EXISTING TOPSOIL
ELEV. 1463.0

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation
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STATE PROJECT NO. SEEEON S':E)ET
ND SHE-3-057(048)000 100 1
SIGN SIGN AMOUNT UNITS UNITS SIGN SIGN AMOUNT UNITS UNITS
NUMBER SIZE DESCRIPTION REQUIRED PER SUB NUMBER SIZE DESCRIPTION REQUIRED PER Sus
AMOUNT TOTAL AMOUNT TOTAL
D3-36 36"x6" STREET NAME SIGN (Sign and installation only) 6 W21-5-48 48"x48" |SHOULDER WORK 3 35 105
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 8 19 152 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 2 59 118
M1-1-36 36"x36" |INTERSTATE ROUTE MARKER (Post and ir ion 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 ir llation 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 2 5 10
R1-2-60 60"x60" |YIELD 29
R2-1-48 48"x60" |SPEED LIMIT __ 8 39 312
R2-1a-24 24"x18" |MINIMUM FEE $80 (Mounted on Speed Limit post) 2 10 20 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 28
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
W1-3-48 48"x48" |RIGHT or LEFT SHARP REVERSE CURVE ARROW 35 NOTE:
W1-4-48  [48"x48" |RIGHT or LEFT REVERSE CURVE ARROW 35 If additional signs are
W1-4b-48 48"x48" |DOUBLE RIGHT or LEFT REVERSE CURVE ARROW 35 . . .
W1-6-48 48"x24" |LARGE ARROW 26 reqUIrEd' unlt_s will be
W3-1-48_ |48x48" _|STOP AHEAD SYMBOL 35 SPEC & CODE calculated using the formula
W3-3-48 48"'x48" | SIGNAL AHEAD SYMBOL 35 [704-1000 [TRAFFIC CONTROL SIGNS TOTAL UNITS 1332] from Section 11-19.06 of the
W3-4-48 48"x48" |BE PREPARED TO STOP 35 Design Manual.
W3-5-48 48"x48" |SPEED REDUCTION AHEAD 5 35 175 http://www.dot.nd.gov/
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 50
W6-3-48 48"x48" |TWO WAY TRAFFIC SYMBOL 35 704-1041 |ATTENUATION DEVICE-TYPE B-55 EACH
W8-1-48 48"x48" |BUMP 35 704-1043 |ATTENUATION DEVICE-TYPE B-65 EACH
W8-3-48 48"x48" |PAVEMENT ENDS 35 704-1044 |ATTENUATION DEVICE-TYPE B-70 EACH
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 This document was
W8-11-48 48"x48" |UNEVEN LANES 35 704-1052 |TYPE Il BARRICADES EACH P .
W8-12-48 48"x48" |NO CENTER STRIPE 35 704-1060 |DELINEATOR DRUMS EACH Orlglna”y |ssued
W8-53-48  |48"x48" | TRUCKS ENTERING HIGHWAY 35 704-1065 |TRAFFIC CONES EACH and sealed by
W8-54-48 48"x48" |TRUCKS ENTERING AHEAD or __ FT. 35 704-1067 |TUBULAR MARKERS EACH 60 Erlk M Minge
W8-55-48 48"x48" |TRUCKS CROSSING AHEAD or __ FT. 35 704-1070 |DELINEATOR EACH j ,' !
W8-56-48 48"x48" | TRUCKS EXITING HIGHWAY 35 704-1072 |FLEXIBLE DELINEATORS EACH Reglstratlon Number
W9-3a-48  |48"x48" |CENTER LANE CLOSED SYMBOL 35 704-1081 |VERTICAL PANELS - BACK TO BACK EACH PE-8470,
W12-2-48 48"x48" |LOW CLEARANCE SYMBOL 35 704-1085 |SEQUENCING ARROW PANEL - TYPE A EACH
W13-1-24 _ |24'x24" | _ MPH ADVISORY SPEED PLATE (Mounted on warning sign post) 11 704-1086 |SEQUENCING ARROW PANEL - TYPE B EACH on 6/19/13 and the
W13-4-48  |48'x60" |RAMP ARROW 39 704-1087 |SEQUENCING ARROW PANEL - TYPE C EACH original document
W14-3-48 48"x36" |NO PASSING ZONE 23 704-1088 |SEQUENCING ARROW PANEL - TYPE C - CROSSOVER EACH .
W20-1-48 48"x48" |ROAD WORK AHEAD or _FT or _ MILE 8 35 280 704-1095 |TYPE B FLASHERS EACH IS Stored at the North Dak(_)ta
W20-2-48  |48"x48" |DETOUR AHEAD or __ FT 35 704-3501 |PORTABLE PRECAST CONCRETE MED BARRIER LF Department of Transportation.
W20-3-48 48"x48" |ROAD or STREET CLOSED AHEAD or __ FT. 35 704-3510 |PRECAST CONCRETE MED BARRIER - STATE FURNISHED EACH
W20-4-48 48"x48" |ONE LANE ROAD AHEAD or __ FT. 2 35 70 762-0200 |RAISED PAVEMENT MARKERS EACH
W20-5-48 48"x48" |RIGHT or LEFT LANE CLOSED AHEAD or FT. 35 762-0420 |SHORT TERM4IN LINE - TYPE R LF - . .
W20-7a-48 |48"x48" |FLAGGING SYMBOL 2 35 70 762-0430 |SHORT TERM 4IN LINE - TYPE NR LF Traffic Control Devices List
W20-7k-24 |24"x18" FEET (Mounted on warning sign post| 2 10 20 762-1500 |OBLITERATION OF PVMT MK SF
W20-8-48 _|48'x48" |STREET (CLOSED g.10n post 35 772-2110 |FLASHING BEACON - POST MOUNTED EACH ND Hwy 57 / Hwy 20
W20-51-48 |48"x48" |EQUIPMENT WORKING 35
W20-52-54 |54"x12" |NEXT __ MILES (Mounted on warning sign post) 12 ITS Improvements
W21-1a-48 |48"x48" |WORKERS SYMBOL 35
W21-2-48 48"x48" |FRESH OIL 35
W21-3-48 48"x48" |ROAD MACHINERY AHEAD or FT 35
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SECTION SHEET
STATE PROJECT NO. N A
N.D. SHE-3-057(048)000 110 1

Reset Reset

6/18/2013 11:56:27 AM
Page 1 of 1

Areas where parking and/or pedestrian movement will occur - 84
Urban/rural expressway and freeway - 84" (Offset - 60")
Rural Roadway - 60"
Bike route - 60"

on 6/19/2013 and the
original document

is stored at the North
Dakota Department

Flat Sheet Max
For Signs Sign Support Length Post Sleeve Length Sign Sign
Sign  Assembly 3A 2 1st 2nd 3rd 4th Support Len 1st 2nd 3rd 4th Sleeve Anchor Anchor Anchor Panel Support Break-Away
Sta/RP No. No. SF SF LF LF LF LF Size LF LF LF LF LF Size EA LF Size EA EA EA Comments
HWY 57
102.204 Lt SN1 29.3 12.9 13.3 121 2.25x2.2512ga 14.2 3.6 4.0 2.8 2x212ga 3 4 3x370a 3
Sub Total 29.3 0.0 Total 38.3 Total 12 0 0 3
Grand Total 29.3 0.0 Total 38.3 Total 12 0 0 3
Basis of Estimate -
Sign Support Lengths This document was Sign Summary
originally issued Perforated Tube
The sign support lengths have been calculated and sealed by
using the following vertical clearances: Erik D. Minge,
Registration Number
8470,

of Transportation




12" AMBER LED
FLASHING BEACON

CUT AWAY VISOR &
BACKGROUND SHIELD \

FRONT VIEW

SEE D-772-7 'POST MOUNTED' AND 'DETAIL "A"
FOR BEACON MOUNTING DETAILS

W20-3-48 SIGN - SEE D-900-3 FOR DETAILS

x FLIP-DOWN SIGN

STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 110 2

SIGN NUMBER SN1 STATION(S): W20-3-48 AREA: 29.3 Sq.Ft.
WIDTH x HEIGHT | 55" x 5'-5" Site 5
BORDER WIDTH 0" (inset 0")
CORNER RADIUS 0"
MOUNTING Ground
BACKGROUND TYPE: 3A Reflective " BN

COLOR: Yellow 1 ’ )
LEGEND/BORDER | TYPE: 3A Reflective oy 40.5 N_7

COLOR: Black .' "

oc  I7"C .7
SYMBOL X [ Y [wID| HT [ANGLE " " MAX. GAP 6
16 17.5
5.6" 33.8" . " I:___ _:l
- . . ~ 3
Dimensions are in inches.tenths Letter locations are panel edge to lower left corner N
PANEL STYLE: ND_Misc_Warning.ssi I:— * :l
LETTER POSITION (X) LENGTH SIZE SERIES — -
R (0] A D 235 7 D 2000 \\
20.8 | 26.6 | 32.4 | 39.4
clL]o]s|]E]|D 338 7 [D2000 \/
15.6 1219 | 27.1|33.1| 39.1 | 44.6
SIGN
12 M | L E 31 10,7 | C 2000 HINGES
17 |32.7 1 38.3 |40.2 444
BACK VIEW

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

ND Hwy 57 / Hwy 20
ITS Improvements

Sign Details

6/19/2013

:\Projects\7308\3057000.048\Design\Plan\110SN_002_LSIGN.dgn

SRF Consulting Group, Inc.




(A) These quantities shall not be bid separately, but shall be included
in the price bid for the item "Surveillance Camera System".

RP 7.706 - 62' Rt

Surveillance Camera System 1 RP 7.709 - 65 R

Controller Cabinet

Contact Wayne Thompson, Otter Tail Power (218-739-8200) to
coordinate electric service work and connection. Contractor
shall contact Otter Tail Power to schedule work a minimum

of four weeks prior to electric service connection.

, _ — / -
RP 7.711 - 68' Rt - .-
Pipe Stand Feed - /? - //?
Point - Type | - " —

STATE PROJECT NO. SECTON | SHEET
Quantities (A Circuit 1
] o ND SHE-3-057(048)000 160 | 1
L~ a Cable Trench | Cable Cable Runs
< c
29| & RP
2 %’ it _ LF LF TYPE
3L o o
<o @ 53 RP 7.706 - 62' Rt to 13 38* Mult 3 No 4 USE
o .0 g = RP 7.709 - 65' Rt 1 No. 6 USE
23| = | &
aa| © < :
& ES o RP 7.709 - 65' Rt to
2% 3z % % 5 ” E RP 7.711 - 68' Rt 13 28 Mult 3 No 2 USE
| & 8 8 2o 2
o c = ng n -68'
5| 2 |5 = | = m o R e Rt 1110 1116 | Mult 3 No 2 USE
S =8 5 2 g 3 - o5 o 92U -
2 » O s c B <] ® = € Edge of Rip Rap \5
2 g2 5 é € ; > 5 8% £ 3] *Quantity for Surveillance Camera System Power and Control Cables b *‘5\
“ = ©
g E ; § c o 3 2 2 ('-',J) o 3 L-c) 3 3 g 0\)‘\N
g = o35 2 g2 fis] 2 ) o} 55 = & e e W
© o glc © = 0 [ o = = © = = _ / G{,
o o Fo| B | QE| & o | 2% S |z | 2 T g A&
SR EHIR AN IR RN IR R IR g
= = = o K= = © SZ <] 5o © =1 _ / 1%~
o IS &L > [ 17 &) So o ha o 7] - s 4@/@ %
7 /V\g@*
EA | EA | EA | EA | EA [ EA | LF | tF [ EA | LF [ EA | EA - // ;‘é% v
P ~ .
1 1 1 1 1 1 1136 | 114 | 1 | 38 | 1 1 - 4// ~
P - / -

RP 7.920 - 38' Rt
Existing Ottertail

Power Company

Transformer

NOTE:

Anticipated grade raise at Sully's Hill entrance, 2013

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

Proposed ITS Layout
ND Hwy 57 / Hwy 20
ITS Improvements

Site 1

6/19/2013 9:44:28 AM ngrage I:\Projects\730813057000.048\Design\Plan\160T_001_ITS.dgn

SRF Consulting Group, Inc.




Contact Wayne Thompson, Otter Tail Power (218-739-8200) to
coordinate electric service work and connection. Contractor
shall contact Otter Tail Power to schedule work a minimum

of four weeks prior to electric service connection.

RP 10.431 - 69' Rt
Pipe Stand Feed
Point - Type |

RP 10.429 - 63' Rt

RP 10.427 - 62' Rt Controller Cabinet

Surveillance Camera System 2

STATE PROJECT NO. SECTON | SHEET
Quantities (A) Circuit 1 ND SHE-3-057(048)000 160 2

§ = o Cable Trench | Cable | Cable Runs

3 o 2 RP

2.2 g _ s LF LF TYPE

8¢ o o) =

é:i& il 2 5 RP 10.427 - 62' Rt to 13 3g+ | Mult3No4 USE

.S £ = e} RP 10.429 - 63' Rt 1 No. 6 USE

28| £ | 2 3

oo S £ \

& s <} a € RP 10.429 - 63' Rt to .

g A _g % % § " i 8 RP 10431 - 69' Rt 13 28 | Mult3 No 2 USE Edge of Rip Rap \

Pl o)) © kol O >3 o > -

(= = 2] (%] - 69 —

sl 2% = |z oS | B o R Aol S Lt 412 418" | Mult3 No 2 USE _- W

o (e} et Py S =z = > . - — \,\
s 1.8 8 | Sl12 |z |ge|z | 8 e
> c b= S
© E é’ % S § E ~ % % Sé _a 3 *Quantity for Surveillance Camera System Power and Control Cables _ /“@(N/6
o = = [} o = _ ’/
s 2 | g3s| 5 | 25| s s | 58| % 8o | 2 8 *This will be bored under private drive T @&64/
[S] = - om = ) QS ® - -
8 8 E’E kS % GE) P : %N S % g g = - _— / ?\»\( ——
N g [ T2 5 | 2= | 2 2 | 22| 2 [2¢] = e - - _
= L= = ° o= 2 ®© SZ ) 53 S S - _— -
o = 3L e as 17 o S| O ha o 17 - P /’//
~ - - / - - ]
EA | EA | A | A | EA | EA | LF | LF | EA | LF | EA | EA - /4 ~ - 4/
_ — / -
1 1 1 1 1 1 | 438 [ 46 | 1 [ 38 | 1 1 T = /;¢/
- - / _
(A) These quantities shall not be bid separately, but shall be included -7 /¢/ - //¢/
in the price bid for the item "Surveillance Camera System". 7 T T
- - /? 7 - ¢/
- g — —
-7 / — / /
-7 / — — —
_ —~ - // B / / /
-7 // - / —
- -
T RP 10508 - 36' Rt
Tie To Power
Power Coordination by NDDOT
<
2
k2
- «©
-7 \ o
- )
e \ Z
P s \ A\ @
\

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

Proposed ITS Layout
ND Hwy 57 / Hwy 20
ITS Improvements

Site 2

6/19/2013 9:44:30 AM ngrage
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STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 160 3

Circuit 1
Cable Trench | Cable Cable Runs
Edge of Rip Rap RP
\ LF LF TYPE
‘ - ‘ RP 13.286 - 85' Rt to " Mult 3 No 4 USE
o 2 [ \l RP 13.286 - 72' Rt 15 40" | 4'No. 6 USE
[z |
| RP 13.286 - 72' Rt to o o
% \ RP 13.286 - 31' Lt 101 116 Mult 3 No 2 USE
| Additional for power
3 | tie-in by utility company 10 16 Mult 3 No 2 USE
|
\\ \ \ ‘\ *Quantity for ESS Power and Control Cables

\ \ | **This will be bored under ND Hwy 57

Quantities (A)
[7]
L~ a
s&§| = o
35 7] >
5 83| 8 | 2 3
.
©
3 2 2 e o © a %
c e} © b5 == > > o
[} = 7] - o .© c = Qo
@ o 5 c - 2 e} =z L 2
- [9) ® o S 5 173} T O = c 0 Q
= 2 = 2] = @ m Qo o S ® @
3 < 3 S o . c 5 - # s a ) 3 3
IS = o o 1%} 2 2 Y 2 <ge} o 2 © a
S o ) @ a c @ o © = < B © © ~ (%)
= %] = o [ = o) c Q Pl o)) @© o) — o =
c T c S o 3 > S -+ o C - e o <} =
=) ® Q ® g 5 o) = 2 ] @ = - = =
> %) o (] o o) o) © o R c ko] c c o [i'd
5 2 £ = e ~ 5 =3 5 = o ] 5 2 3 5 - S g =
L = o c Q © 3 %) @ c = o] » O Q c > o 5] o < o
© @ = [0} [ 1S o o . » @ o = 3 s} S - 5 c - S E=1
sl glegl | sl ||| 2] ¢g]c¢ 2|1 & | 2| 5 | 3¢ - s || 5| & | &
© £ S £ 3 Q e 5 s o 5 @ > F8 | = | =€ 5 S S © = Z
o o = < © c < ] 3 = (3] w O g =
oy = = 173 5 © 3 7] o O (&) [ -3 c Lol x c Sh > S %)
£ = o bt B o ® S 3 2 s | s 5 3 85| 2 | 2| @ 1 32| 2 8 s @
® © o) @ 5 o b= 1) 2 S 9] 3] S g o2 © £ = o) = <) o w
o o °© c S = =] o = 3 £ € T 3 £-= o 2R 5 P aN o o = =
o IS ] 8 a 3] ® S 5 e To c © 8 2 £o $= = T
N o R £ 7] Q [ b |4 = [} ° 5] ) =] < re) c [92] £ =
= “ o} < o © ] o) o = ® < ®© 2 =) 2 o= = © SZ o n o €
o £ 04 w [ o %) a o =) m o 12 = ®» L [ o= %) O p=x) o [ o =
EA EA EA EA EA EA EA EA EA EA EA EA EA EA EA EA EA EA LF LF EA LF EA LSUM
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 126 132 1 40 1

Pullbox for ESS Sensors

ESS Sensors

RP 13.286 - 31' Lt
Pipe Stand Feed
Point - Type |

Tie To Power
Power Coordination by NDDOT

| i ‘
| |
| ‘ ‘gf RP 13.286 - 85' Rt
\ | . .
~ o Environmental Sensor Station
| ‘ ‘wu’J with Base
| SIS l
I §w>.
I
! ‘ ‘o\% H RP 13.286 - 72' Rt
} Zi o // Controller Cabinet
YR
N~
[T}
>
=
T
a
=
(€2

Contact Wayne Thompson, Otter Tail Power (218-739-8200) to
coordinate electric service work and connection. Contractor
shall contact Otter Tail Power to schedule work a minimum

of four weeks prior to electric service connection.

(A) These quantities shall not be bid separately, but shall be included in the price bid for the item "Install ESS Station/RWIS".

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

Proposed ITS Layout
ND Hwy 57 / Hwy 20
ITS Improvements

Site 3
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Contact Todd Herz, Nodak Electric (701-746-4461) to
coordinate electric service work and connection. Contractor
shall contact Nodak Electric to schedule work a minimum
of four weeks prior to electric service connection.

Quantities (A)
>
e —
2| &
T8
o) €
< = wl
g | < 28| o
[T hel o o i
> 2 3 S ,.i>_),~ S )
£ 2 |3 g | So| § E|l o
@ L 1= = e2 o < ©
< s | 3¢ P = 3 | ©
i ] 3 | == s | 2| 2w e g
o % g | 25| 3 e |S5a| 52| o o 2
3 © sg | o e 02 | 22| 5 s o
) T = n e 5 o aY ay c c
g | e | & |es| 2|3 52|52 €| | B
3 3 @ as c% 3 Sm Sm 3 3 &
EA EA EA EA EA LF LF LF EA EA | LSUM
1 1 1 1 1 115 32 108 1 1 1
(A) These quantities shall not be bid separately, but
shall be included in the price bid for the item
"Road Closure Gate - 33 Ft".
Circuit 1
Cable Trench | Cable Cable Runs
RP
LF LF TYPE
RP 101.700 - 33' Lt to 12 32 Mult 3 No 4 USE
RP 101.700 - 45' Lt 1 No. 6 USE
RP 101.700 - 45' Lt to " "
RP 101698 - 148' Lt 103 108 Mult 3 No 2 USE
*This will be bored under frontage road
//
P — =
/ e - —
/??{' -
GOH\NY1 /////,/’//’,,;77"
;i/////;‘;??/ ﬂ

RP 101.698 - 148' Lt /

Tie To Power
Power Coordination by NDDOT

RP 101.700 - 45' Lt
Pipe Stand Feed
Point - Type |

N
S
<

N

/m/

/5’/2/ /

RP 101.700 - 33' Lt
Gate

STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 160 4

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

Proposed ITS Layout
ND Hwy 57 / Hwy 20
ITS Improvements

Site 4
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SECTION SHEET

STATE PROJECT NO. No. NG,
Quantities (A)
Circuit 1 ND SHE-3-057(048)000 160 | 5
Cable Trench | Cable Cable Runs *‘\?
RP D
LF LF TYPE <
ES
RP 102.204 - 39' Lt to Mult 3 No 4 USE €V}

11 31

RP 102.202 - 39' Lt 1 No. 6 USE 9/ /

S /9/ e
R a2 3y 68* 73* | Mult 3 No 2 USE é(/,qf// / /§2?;§§/ / /2{07
N . ZN
radtona epover o [wwonese | S/ /08

&
7/ ,
*This will be bored under roadway / / /// /

Pipe Stand Mounted Feed Point- Type |
with meter trim

3 No 4 USE, 1 No 6 Style USE

Steel Galv Posts - Telescoping
Flashing Beacon - Post Mounted

Flat Sheet for Signs - Type 3A
Perforated Tube

Beacon with Flasher (B)
Sign Panel Support

Cable Trench- Type Il
Multiple Underground Cable
Multiple Underground Cable
3 No 2 USE

Refl Sheeting

Sign Panel

L
L
u
T
y
N
~N
o
RN
O
\\\\\
RN
N
N
\\

N
©
w
w
o]
w
-

/S
1 1 1 1 [ 79 | 31| o3 : . / / ///

(A) These quantities shall not be bid separately, but shall be

included in the price bid for the item "Flashing Beacon . / / /
- Post Mounted". / / /// / / ///
. / / / /
(B) Beacon shall be 12" amber LED. / , ,
/ / /

RP 102.202 - 107" Lt / ,/
Tie To Power
Power Coordination by NDDOT

RP 102.204 - 39' Lt
Flashing Beacon - Post Mounted

RP 102.202 - 39' Lt / // / (Advanced Road Closed Sign)
Pipe Stand Feed ’ /

/ )
Point - Type | //// //////

/ ’/ // This document was originally
/ issued and sealed by

Erik D. Mi
, // //// Regisrtlration II\Tl?riber
/ PE- 8470,
////// ////// on 6/19/13 and the original

document is stored at the

//// / North Dakota Department
// ’/ of Transportation
ya p

///// /// / /// Proposed ITS Layout

’ ND Hwy 57 / Hwy 20
| /s /S y y
Contact Wayne Thompson, Otter Tail Power (218-739-8200) to ITS Improvements
coordinate electric service work and connection. Contractor .
shall contact Otter Tail Power to schedule work a minimum Site 5

of four weeks prior to electric service connection.

6/19/2013 9:44:37 AM ngrage I'Projects|730813057000.048\Design\Plan160IT_005_ITS.dgn SRF Consulting Group, Inc.



SECTION SHEET
STATE PROJECT NO. NO. NO.
ND SHE-3-057(048)000 160 | 6
LUMINAIRE
SINGLE LUMINAIRE MAST ARM
8 ARM LENGTH X 2 - 9" RISE
ROTATED 25 DEGREES
(TYP)
GATE ARM GUIDE (TYP)
¢ TRAVELED ROADWAY
™
>
[a\]
TRAVELED WAY SHOULDER, 4’ MIN.
e |
. LEVEL
== 7 TOTAL WEIGHT OF THE LUMINAIRE POLE. LUMINAIRE.
ﬂROAD CLOSEDQ L. -ﬁ AND HARDWARE FOR THE ROAD CLOSURE GATE SHALL
NOT EXCEED 1,000 POUNDS
NOTE: PLACE THE “ROAD CLOSED” SIGN This document was originally
ON CENTER OF THE THROUGH LANE issued and sealed by
THE SIGN IS BLACK ON WHITE BOTTOM OF POLE Erlk D Minge
FOOTING BASE PLATE Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
TYPICAL [ OWERED POSITION o ot e ment
of Transportation
ITS Details
ND Hwy 57 / Hwy 20
ITS Improvements
Drop Arm Road Closure Gate

6/19/2013 9:44:39 AM ngrage I'Projects\730813057000.048\DesignPlan\160IT 006 ITS Gatet.dgn SRF Consulting Group, Inc.




SECTION SHEET
STATE PROJECT NO. NO. NO.
ND SHE-3-057(048)000 160 7
LUMINAIRE AND
SINGLE LUMINAIRE MAST ARM
8’ ARM LENGTH X 2’ - 9" RISE
ROTATED 25 DEGREES
(TYP)
- POLE MOUNTED CABINET
\STEEL LUMINAIRE b CLOSURE GATE
POLE (TYP) CLOSURE GATE :
SUPPORT POLE
GATE ARM (TYP)
~«—FROM SERVICE POINT
. TO FUTURE
ADVANCED SIGNING ) .
Io\/l This document was originally

CAP END OF STUB OUT, .
{ ) issued and sealed by

Erik D. Minge
Registration Number
TYPICAL RAISED POSITION TYPICAL ELECTRICAL EQUIPMENT CONFIGURATION ng_g470,
on 6/19/13 and the original

document is stored at the
North Dakota Department
of Transportation

ITS Details
ND Hwy 57 / Hwy 20

ITS Improvements
Drop Arm Road Closure Gate

6/19/2013 9:44:49 AM ngrage I'Projects\730813057000.048\DesignPlan\160IT_007 ITS Gate2.dgn SRF Consulting Group, Inc.



GATE ARM PIVOT

PADLOCK IN PLACE WHEN GATE
IS RAISED.

SECURE CABLE TO PIVOT
WITH CLEVIS AND CLIP N’
THIMBLE KIT OR SIMILAR

METHOD INSURING THAT CABLE
IS PROTECTED FROM ABRASION

TACK WELD NUT TO SHAFT

WORM GEAR WINCH WITH

1/4" DIAMETER CABLE.

1 TON SINGLE LINE VERTICAL
LIFT MINIMUM CAPACITY.
FIELD WELD OR DRILL
MOUNTING PLATE FOR

WINCH INSTALLATION.

4" X 8" HANDHOLE

LIGHTING POLE 4-BOLT
SLIP BASE OR BREAKAWAY
TRANSFORMER BASE

DROP ARM ROAD G

LOSUR

LUMINAIRE POLE

s GAT

B

STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 160 8

DROP GATE

=S
e

PIVOT ASSEMBLY

FOOTING

6/19/2013 9:45:01 AM ngrage

I:\Projects\730813057000.048\Design\Plan\160/T_008_ITS_Gate3.dgn

AS DESCRIBED IN FOOTING TABLE

BAR 4" X 1/4" X 9 3/4”——/7r

11/72" X 1

DROP GATE ARM SUPPORT DETAIL

BAR 4" x 1/4"

SQUARE TUBING~—~/////7

172" X 4’

o
-~

BOLT WITH HEXT NUT-‘//fc=

& 2 WASHERS (TYP)
4 BOLTS REQUIRED

1/2" DIA.

45

1 — 4" Length as indicated in
| Road Closure Gate & Signing Installation Tables 10
| RED LED WARNING W
LIGHT (TYP)
’//——GATE ARM GUIDE ! R — : ‘ - . o R !
| ’| [ T T [
P i "
= I j}{ 1l [ ) |
2’ RETROREFLECTORIZED '
FIBERGLASS GATE
CAST ADAPTER \\\\__ ARM SECTION VERTICAL STRIPES :
5 X 2 1/2" ALUMINUM ALTERNATELY RED & WHITE | @ TRAVELED ROADWAY
GATE ARM SECTION AT 16 INCH INTERVALS
GATE ARM SUPPORT COVERING ENTIRE GATE ARM
ALUMINUM EXTRUSION SLEEVE 10’
GATE ARM INSERTED INTO GATE ARM FOR
CAST ADAPTER
BOLT WITH HEX NUT & 2 WASHERS (TYP)
10 BOLTS REQUIRED PER GATE
) ) 10 172" DROP GATE DETAIL
3/4" X 8" PIVOT "
BOLT WITH HEX ., , , 8 172 BAR 3" X 1/4" X 2' —= 6 1/2"
NUT & 2 WASHERS 1374 . 7 e |t 374 .
T ., 421100 THREAD
3 3 374" 3" 3 3/4" 31/4" R (TYP)
‘\r -
ik | | 3 3/4” R
o - N ///_
° CAST ADAPTER s —o O " N - p ’
o x\\ o [—17/2” DIA. HOLE h y—BAR 3" X 1/4” X 3
_ —O (TYP) ~ 7.
g 5 ‘\\\\__ BAR 3" X 1/4"
o~ N =
S o™ BAR 3" X 1/4" X 10 1/2" f |
- S — 4" A BAR 1/2” DIA. X 1' - 9
ECTION B-B WITH 2 HEX NUTS & |
! 3/4"|2 172" 374" 2 LOCK WASHERS - B 257
3 3/8" X 1 3/4" HS BOLTS : 2 BARS REQUIRED p o 1/ar e
WITH HEX NUT & 2 WASHERS BAR 3" X 1/4"
YT ° ©° 1/2" DIA. HOLE
NE (rvey DROP GATE ARM GUIDE DETAITIL
S| v o
. s
" X
ol « | = GATE ARM
[Te]
L

BAR 4” X 1/4"

SQUARE TUBING

BAR 4" X 1/4" X 6 3/4"
CENTERED ON SQUARE TUBING

HOLE IN BAR
(CENTERED) _\\\\
N

VIEW

A—A

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

Drop Arm Road Closure Gate

ITS Details
ND Hwy 57 / Hwy 20

ITS Improvements

SRF Consulting Group, Inc.



DROP ARM ROAD CLOSUR

SIDE PLATE\

7/8” DIA. HOLE FOR PIVOT BOLT

1/2" DIA. HOLE FOR BOLT (TYP)

E

fimi} an \ ; \O i g
‘s :FF 1 ] 2"
o 1 "
REAR CHANNEL o EFI: — ]
T, o = | 3 "
FRONT CHANNEL EE E PIN-BAR 1 1/2" DIA.
/_ I .
Y SIDE PLATE WINCH MOUNT
Ny N [ ~SI0E PLATE 6" X 1/2" X 1= 1 3/4"
T T ©
|
- 1" X 4" sLOT
=1DE FLATE - REAR CHANNEL—\ 4
— P4
VIE B-B EZ @ 4" =
T o PIN BRACE \3/4” (e
: Ba
A o0
B
B & - VIEW C-C
2" R (TYP) BOLT WITH HEAVY HEX
g 3 NUT & 2 WASHERS (TYP) 5 57 \1/2” DIA. HOLE FOR
1 - . .
1{ 3 FRONT CHANNEL ; - 10" WINCH CABLE CLEVIS
| ™| 7/8” DIA. HOLE IN SIDE PLATE ' -
—| w| AND CHANNELS (TYP) : M o . C c
| | 3 T —
N SIDE PLATE I VIEW A-A l l
1 3/4” DIA. HOLE FOR/PIN 2 172" |y
\\) ; R J " .
¥ © S
" [— A |
. 2 1/2 \2” SN N PIN BRACE — s
R =z o~ :
Wl % | _ s BOLT WITH HEX NUT & WASHER o
o™ N LT N WELD BOLT HEAD TO SLEEVE D
- o I | ) DRILL BOLT TO ACCEPT PAD LOCK | pin o
il 1= 3 1 — s
h ] g] 1 N |
pll I N : O < ] = N
o < | p N o N
- \ < ™N—sLeeve :
< REAR CHANNEL ~ -
| R 1 - This document was originally
- NS Iﬂo , issued and sealed by
. g \_2 Erik D. Minge
N I BOLT WITH HEX NUT & istrati
6 7/8" 6 7/8" A S | 1/2" DIA. HOLE IN SLEEVE Registration Number
|~ I @ 3 EQUAL SPACES PE- 8470,
; _ n WELD NUT TO SLEEVE. i
1 1 3/4 (TYP TOP & BOTTOM) on 6/19/13. and the original
WINCH MOUNT document is stored at the
S I DE PLATE DETA I [_ North Dakota Department
PIVOT SLEEVE DETATL of Transportation
ITS Details
ND Hwy 57 / Hwy 20
ITS Improvements
Drop Arm Road Closure Gate
6/19/2013 9:45:12 AM ngrage I:\Projects\730813057000.048\Design\Plan\160IT_009_ITS_Gate4.dgn

/ FRONT CHANNEL
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SRF Consulting Group, Inc.
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NOT TO SCALE

——— H
>+ |
* 1
[> 13 &1 :
E [ ] :
30 amp fuse ——| :
o =z
5z
r IR
ROAD CLOSURE GATE | |
POLE BASE
\\: | NOTE:
|
| !
| | SYSTEM SHALL INCORPORATE BATTERY BACKUP FOR THE FLASHERS.
! 1 REFER TO SPECIAL PROVISIONS (NOT SHOWN).
|
I
|
|
| | COORDINATE BATTERY LOCATION WITH THE ENGINEER.
! |
TO FEED POINT | |
| 1
! l
|
L |
! |
! |
! |
|
1 ;
A|0|TEIII'OUH’S shall be_bonded In accordance H 101
30 AMP SAFETY SWITCH IN A NEMA 3R LOCKABLE ENCLOSURE. DPST FOR ROAD 1+ 4he NATIONAL ELECTRICAL CODE. This document was originall
[> CLOSURE DROP GATE APPLICATIONS b 12vAC LED GATE LIGHTS. 3 LAMP ASSEMBLIES SHALL BE MOUNTED ON EACH GATE. guclnﬂﬂ%s for bonding conductors are not . 9 y
: Included In these plans. issued and sealed by
CUBE FLASHER THE CONTRACTOR SHALL INSTALL 2 CONDUCTOR NO. 14 AWG, “SO” CORD. CONNECTION Erik D. Mi
[> OF THE ”SD” CORD SHALL BE MADE IN A JUNCTION BOX MOUNTED ON THE GATE POST. THE rk . Minge
JUNCTION BOX SHALL BE BANDED TO THE POST AND SHALL BE RAIN TIGHT AND WEATHERPROOF. LEGEND:S Registration Number
120/240 VOLT PRIMARY, 12/24 VOLT SECONDARY TRANSFORMER, BUCK AND BOOST,
MOUNTED IN LOCKABLE NEMA 3R ENCLOSURE. [> THE NEMA 3R CABINET ENCLOSURE AND RIGID STEEL CONDUIT SHALL BE MOUNTED TO THE GATE POLE Q/} FUSE: 8 amp. Non-Time Delay PE- 8470,
or
3 12 amp. Dual Element on 6/19/13 and the original
CONDUCTORS ARE #6 AWG IN 2” RIGID STEEL CONDUIT. () LUMINAIRE: 250 watt High Pressure .
l> Sodlum Lamp document is stored at the
North Dakota Department
of Transportation

ITS Details
ND Hwy 57 / Hwy 20
ITS Improvements

Gate Wiring Diagram

6/19/2013 9:45:27 AM ngrage I'Projects\730613057000.048\Design'Planl160IT_010_ITS_Wiring Dia..dgn SRF Consulting Group, Inc.



GEOTEXTILE FABRIC-TYPE RR-USAC

/— Proposed ITS Hardware

Proposed Riprap
& Bedding Stone

~

& Bedding Stone

SECTION VIEW FOR FABRIC PLACEMENT

Geotextile Fabric to be wrapped around the pole
up to a minimum of 6" from the top of the finished
grade of the Riprap.

/— Proposed ITS Hardware

Proposed Riprap

RIS 2

Proposed Bedding Stone

| S U

SECTION VIEW FOR RIPRAP PLACEMENT

Contractor shall backfill around the ITS Hardware

with Bedding Stone to the finished grade shown on

the cross sections to minimize the voids in those areas.
Additional Riprap shall be placed above the final grade in
these areas to the satisfaction of the Engineer.

/\ -
Existing Riprap

~

Proposed ITS Hardware —

ITS device to be surrounded by a
minimum of 3' of Geotextile Fabric
on all sides. This fabric to be installed
prior to the rest of the fabric.

J

STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 160 11

Proposed Riprap

Existing Riprap

Geotextile Fabric Edge

x Contractor to place a seem in the
Geotextile Fabric at ITS Hardware
locations. The overlap at these

PLAN VIEW

Geotextile Fabric to surround the pole
a minimum of 3'in all directions.

locations shall be a minimum of 4'.

NOT TO SCALE

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

ITS Details
ND Hwy 57 / Hwy 20
ITS Improvements

Detail for Installation of
ITS Hardware Near Riprap

6/19/2013

9:45:46 AM

ngrage

I:\Projects\7308\3057000.048\Design\Plan\160IT_011_ITS_Riprap_Detail.dgn

SRF Consulting Group, Inc.



STATE PROJECT NO. SECTON | SHEET
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NOT TO SCALE
Feed point cabinet
|‘— 2 —’| / Feed point cabinet /
i o) Meter i)
| }—— Meter
25 ©/
Compacted backfill
= = - / Final Grade
| | 27 condult | [|— Switch Box S - <
/‘ g B /\/ / //
TIT ! 11 : / N / \
e Tl HEl,— 1 -2 12" conduit XA 5
! | Ll —— 2 12" conauit U 1 - 2condut RN R
Switch Box—1%| | 4+ 3 |~ Waming tape
& -‘-_____'——atk " 4 n
2" perforated tube / 2" perforated tube

L Multiple underground cable
L Concrete Foundation

LGmund CABLE TRENCH TYPE ||
Concrete foundation

Power conductor from
pOWer Source

To controller cabinet

This document was originally

FRONT VIEW SIDE VIEW issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
Pipe Stand Mounted Feed Point- Type | on 6/19/13 and the original

document is stored at the
North Dakota Department
of Transportation

ITS Details
ND Hwy 57 / Hwy 20
ITS Improvements

Feed Point & Trench Details

6/19/2013 9:45:59 AM ngrage I'Projects\730813057000.048\DesignPlanl160IT_012_ITS_Feedpoint Det.dgn SRF Consulting Group, Inc.



STATE PROJECT NO. SECTON | SHEET
ND SHE-3-057(048)000 160 13
2 %" Diameter Pole Infrared llluminator 2 %" Diameter Pole Infrared llluminator NOT TO SCALE
Wind Speed and
Direction Sensor
Camera Assembly Camera Assembly
Enclosed Point To /[L Enclosed Point To /[L
Multipoint (PMP) Multipoint (PMP)
Subscriber Module Subscriber Module
(Antenna) (Antenna)
(Site 2 only)
Weatherhead on 2-inch Weatherhead on 2-inch
Conduit (Incidental) Conduit (Incidental)
NOTES
géﬁ;‘i‘fr";\/e Vehicle 1) All hardware and fasteners shall
be stainless steel.
2) Pole drawings shown for bidding
2-Inch Rigid Metallic Conduit 2-Inch Rigid Metallic Conduit information purposes only.
Install Stainless Steel Banding Install Stainless Steel Banding Base to be contractor designed.
Straps at 5-Foot Spacing on Pole Straps at 5-Foot Spacing on Pole 3) Contractor shall confirm
. (Incidental) . (Incidental) bolt pattern of foldover ESS tower
g < prior to construction of
R 8 concrete base.
% % 4) Contractor shall install
s s grounding lug as shown.
Qo _ [}
< Q < 5) See Special Provisions for
2 description of equipment
o and sensors to be installed
<} at a specific site
Qo
[}
<
Solar Radiation
Sensor
Precipitation Sensor
I Temperature and
Visibility Sensor Relative Humidity
\% Sensor
| E E—
R Install ground R Install ground
= P mounted cabinet = Pl mounted cabinet
© Base plate T © Base plate T
Rodent screen ST Rodent screen =
Finish grade Sidewalk Finish grade Sidewalk
\ - n 0 / \ — \ 0 / This document was originally
A < @ I ] SRR (4 < z [ .
RN XN |- issued and sealed b
\\/<\\\/<\\\//\\\ J (U S To Subsurface probes and pavement sensors ¥/<\\\/<\\\/<\\ - A < ) i y
///////A////; ~////////~////; E k D M
in= ) = —= To Power lin= — —= To Power rik L. Minge
N : MY : Registration Number
> \ Concrete Base > \ Concrete Base PE- 8470
Exothermic weld to . . Exothermic weld to . . ’
h RIS Conduit(s), type and quantity ; ‘ R Conduit(s), type and quantity on 6/19/13 and the original
Grounding connector E As shown on plans. Grounding connector o As shown on plans. _ 9
i r d document is stored at the
Concrete Base —— | N2 Concrete Base —— | N2
North Dakota Department
/ of Transportation
8' Ground rod 8' Ground rod
ITS Details
ND Hwy 57 / Hwy 20
ITS Improvements
30" ESS TOWER 30" SURVEILLANCE CAMERA SYSTEM P
ESS/Surveillance Camera System Details
6/19/2013 9:46:08 AM ngrage I:\Projects\730813057000.048\Design\Plan\160T_013_ITS_Con._Det.dgn

SRF Consulting Group, Inc.



STATE PROJECT NO. SECTON | SHEET
Center line 3.
of Toatway 0 ND SHE-3-057(048)000 160 14
[0} « S
c o
57 92 NOT TO SCALE
02 32
23 e
wo
|
/ To Feed Point
Tower——_| I Subprobe
. P
New ESS Controller Cabinet——| \@’/
;57—:
9 -9 Gonduits 2" Conduit \\
Conductors for tower gzmr lt:ou”Sbth N
sensors Drawing D-770-3 Wheel track
2" conduit from edge
of pavement to pull box /
Finished shoulder
- Finished shoulder
Finished sensor
ESS SENSOR PLACEMENT
30' 48'
Cabinet
Foundation RN
Vehicle R RV
Pavement sensor 30 - SLTet 48 This document was originally
o el issued and sealed b
Edge of . . . //D//' Sl et ) i Y
roadway  \ \ ——— ————— . . . Cabinet (hinge on the right when —— C e e Erik D. Minge
N ‘ Centerline of facing cabinet from working slab) R A I ot Registration Number
Center of lane roadway R I L PE.- 8470
Expansion joint Y on 6/19/13 and the original
Working Area Siab P_ljce fS|§b on Sadme document is stored at the
orking Area Slal side of base as door
4" thickness on Cabinet North Dakota Department
8" - 12" or just Wheel track of Transportation
outside of the
wheel track
CABINET FOUNDATION AND WORKING SLAB ITS Details
ESS SENSOR PLACEMENT IN A LANE The Working Area Slab shallbe installed where shown ND Hwy 57 / Hwy 20
on the plans, and shall not be bid separately but shall
be included in the price bid for "ESS STATION/RWIS" ITS Improvements

and "Surveillance Camera System".
ESS Sensors,
Cabinet Foundation and Working Slab

6/19/2013 9:46:14 AM ngrage I'Projects\730813057000.048\Design'Planl160IT_014_ITS_DSigDet_RWIS.dgn SRF Consulting Group, Inc.



Legend

Link to Ski Jump Hill Communications Mode

P i ¥
e Cell Modem

| i
I ]
| . i
[ Site1
| 1
| i
i i
| ﬁ 1 et et e E 1 e e
| I i i I |
| | 1 H I | =
I - - ] ] SItE 2 ] ] SItE '3
; Call Modem | Co
| | I I |
1 | 1 1 ]
| Survaiilanca i Survedlianoe [
: Camera | Camera [
| Syslem 2 . : Syatanm 1 : :
I | o ES2
| 1 [

Arerna Oriented
W3 E

S Jump Hill Tavwer
Commuracalions Mods

DEL

SEE SPECIAL PROVISIONS
FOR RADIO INSTALLATION
REQUIREMENTS ON SKiI

JUMP HILL TOWER.

STATE

SECTION SHEET

PROJECT NO. NO. NO.

ND

SHE-3-057(048)000 160 | 15

ND DOT
Dismtrict Office

This document was originally
issued and sealed by
Erik D. Minge
Registration Number
PE- 8470,
on 6/19/13 and the original
document is stored at the
North Dakota Department
of Transportation

ITS Details
ND Hwy 57 / Hwy 20
ITS Improvements

Communications Schematic

6/19/2013

9:46:16 AM

ngrage

I:\Projects\730813057000.048\Design\Plan\160IT_015_ITS_COMMS.dgn

SRF Consulting Group, Inc.



Abn
Abut
Ac
Adj
Agar
Ahd
ARV
Align
Al
Alt
Alum

Appr
Approx
ACP
Asph
AC
Assmd

Atten
Ave
Avg
ADT
Az

Bk

BF

Bs
Balc
B Wire
Barr
Btry
Brg

Bl
Beg
BM
Bkwy
Bit
Blk
Bd Ft
BH
BS
Bot
Blvd
Bndry
BC
Brkwy
Br
Bldg
BLM
BV

abandoned
abutment
acres
adjusted
aggregate
ahead

air release valve
alignment
alley
alternate
aluminum
ampere

and

approach
approximate
asbestos cement pipe
asphailt
asphalt cement
assumed

at

attenuation
Avenue
average
average daily traffic
azimuth

back

back face
backsight
balcony
barbed wire
barricade
battery
bearing
beehive inlet
begin

bench mark
bikeway
bituminous
block

board feet
bore hole
both sides
bottom
Boulevard
boundary
brass cap
breakaway
bridge

building
Bureau of Land Management
butterfly valve

Byp

C Gdrl
Calc
Cd
CIP
CB
CRS
C Gd
C To C
Clor@
Cm
Ch
Chnlk
Ch Blk
Ch Ch
Chk
Chsld
Cir

Cl

Cl

Cl F
Cl Hvy
Cl Lm
Cint
Clr
Cl&gr
Co S
Comb.
Coml
Compr
CADD
Conc
Cond
Const
Cont
CSB
Contr
Contr
CP
Coord
Cor
Corr
CAES
CAP
CMES
CMP
CPVCP
CSES
CSP

Co

NDDOT ABBREVIATIONS
bypass Crse
cable guardrail C GCr
calculate CSs
candela Ct
cast iron pipe Xarm
catch basin Xbuck
cationic rapid setting Xsec
cattle guard Xing
center to center Crn
centerline CF
centimeter M3
chain M3/s
chain-link CcY
channel block Cy/mi
channel change Culv
check C&G
chiseled Cl
circle CR
class CS
clay Cc
clay fill Dd Ld
clay heavy Defl
clay loam Defm
clean-out Deg or D
clear Dint
clearing & grubbing Dintr
coal slack Depr
combination Desc
commercial Det
compression DWP
computer aided drafting & design Dtr
concrete Dia
conductor Dir
construction Dist
continuous DM
continuous split barrel sample DB
contraction DG
contractor Dbl
control point Dn
coordinate Dwg
corner Dr
corrected Drwy
corrugated aluminum end section DI
corrugated aluminum pipe D
corrugated metal end section Ea
corrugated metal pipe Esmt
corrugated poly-vinyl chloride pipe E
corrugated steel end section EB
corrugated steel pipe Elast
coulomb EL
County E Mtr

course

course gravel
course sand
Court

cross arm
cross buck
cross sections
crossing
crown

cubic feet
cubic meter
cubic meters per second
cubic yard
cubic yards per mile
culvert

curb & gutter
curb inlet
curb ramp
curve to spiral
cut

dead load
deflection
deformed
degree
delineate
delineator
depression
description
detail
detectable warning panel
detour
diameter
direction
distance
disturbed material
ditch block
ditch grade
double

down

drawing

drive
driveway

drop inlet

dry density
each
easement
East
Eastbound
elastomeric
electric locker
electric meter

D-20-1

Elec electric/al
EDM electronic distance meter
Elev or El elevation
Ellipt elliptical
Emb embankment
Emuls emulsion/emulsified
ES end section
Engr engineer
Eq equal
Eq equation
Evgr evergreen
Exc excavation
Exst existing
Exp expansion
Expy Expressway
E external of curve
Extru extruded
FOS factor of safety
F Fahrenheit
FS far side
F farad
Fed Federal
FHWA Federal Highway Administration
FP feed point
Ft feet/foot
Fn fence
Fn P fence post
FO fiber optic
FB field book
FD field drive
F fill
FAA fine aggregate angularity
FS fine sand
FH fire hydrant
Fl flange
Fird flared
FES flared end section
F Ben flashing beacon
FA flight auger sample
FL flow line
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
061510 This document was originally
REVISIONS issued and sealed by
DATE CHANGE RogerWeigeI,
04-20-11 | Added Items Registration Number
PE- 2930,

on 4/20/11 and the original
document is stored at the
North Dakota Department
of Transportation




Ftg
FM
Fs
Fnd
Fdn
Frac
Frwy
Frt
FF

F Disp
FFP
FLS
Furn
Gal
Galv
Gar
Gs L
G Reg
GMV
G Mtr
GSV
GVP
GV
Ga
Geod
GIS

GPS
Gov
Grd
Gr
Grnd
GWM
Gdrl
Gtr

H Plg
Hdwl
Ha

Ht

HI
Hel

Hz
HDPE
HM
HP
HPS
Hwy
Hor
HBP
Hr

footing

force main
foresight

found

foundation
fractional
freeway

front

front face

fuel dispenser
fuel filler pipes
fuel leak sensor
furnish/ed

gallon
galvanized
garage

gas line

gas line regulator
gas main valve
gas meter

gas service valve
gas vent pipe
gate valve
gauge

geodetic

Geographical Information System

giga

Global Positioning System
government
graded/grade

gravel

ground

ground water monitor
guardrail

gutter

H piling

headwall

hectare

height

height of instrument
helical

henry

hertz

High Density Polyethylene
high mast

high pressure

high pressure sodium
highway

horizontal

hot bituminous pavement
hour(s)

Hyd
Ph

Id

In or
Incl
IMH
ID
Inst
Intchg
Intmdt
Intscn
Inv

Kpa
Kg
Kg/m3
Km

LS
LSIT
Ln
Lg
Lat
Lt

Lens
Lvi

LB
Lving
Lht

LP

Ltg

Lig Co
Lig Sl
LF

Lig

LL

Lm
Loc
LC
Long.
Lp
LD

hydrant
hydrogen ion content
identification
inch
inclinometer tube
inlet manhole
inside diameter
instrument
interchange
intermediate
intersection
invert

iron monument
Iron Pin

iron Pipe

joint

joule

junction

kelvin

kilo newton
kilo pascal
kilogram
kilogram per cubic meter
kilometer

Kip(s)

Land Surveyor (licensed)
Land Surveyor In Training
lane

large

latitude

left

length of curve
lenses

level

level book
leveling

light

light pole
lighting

lignite coal
lignite slack
linear foot
liquid

liquid limit

litre

loam

location

long chord
longitude

loop

loop detector

NDDOT ABBREVIATIONS

Lm
Lum
L Sum
Lx
ML

M Hr
MH
Mkd
Mkr
Mkg
MA
Matl
Max
MC
Meas
Mdn
MD
MC

Mer

M/s

MM
MP
Mi
Mm
Mm/hr
Min
Misc
Mon
Mnd
Mtbl
Mtd
Mtg
Mk
Mun

NGS
NS

Neop
Ntwk

NDDOT
NE

NW

NB

No. or #
Obsc

lumen

luminaire

lump sum

lux

main line

man hour
manhole
marked

marker

marking

mast arm
material
maximum
meander corner
measure
median

median drain
medium curing
mega

meridian

meter

meters per second
mid ordinate of curve
mile

mile marker
mile post
milliliter
millimeter
millimeters per hour
minimum
miscellaneous
monument
mound
mountable
mounted
mounting

muck

municipal

nano

National Geodetic Survey
near side
neoprene
network

newton

North

North Dakota Department of Transportation
North East
North West
Northbound
number
obscure(d)

Obsn
Ocpd

Ocpy

Off Loc

O/s
ocC

oC
Orig

O To O

oD
OH
PMT
Pg
Pntd
Pr
Pnl
Pk
PK
Pa
PSD
Pvmt
Ped
Ped
PPP
Pen.
Perf
Per.
PL
PI
P&P
PL
Pl

Pt
PCC
PC
Pl
PRC
PT
POC
POT

D-20-2

observation

occupied

occupy

office location

offset

on center

one dimensional consolidation
organic content

original

out to out

outside diameter
overhead

pad mounted transformer
pages

painted

pair

panel

park

Parker-Kalon nail

pascal

passing sight distance
pavement

pedestal

pedestrian

pedestrian pushbutton post
penetration

perforated

perimeter

pipeline

place

plan & profile

plastic limit

plate

point

point of compound curve
point of curve

point of intersection
point of reverse curvature
point of tangent

point on curve

point on tangent

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

06-15-10

This document was originally

REVISIONS

issued and sealed by

DATE

CHANGE

Roger Weigel,

04-20-11

Added Iltems

Registration Number
PE- 2930,
on 4/20/11 and the original
document is stored at the
North Dakota Department
of Transportation




PE
PVC
PCC
Lb or #
PP
Preempt
Prefab
Prfmd
Prep
Press.
PRV
Prestr
Pvt
PD
Prod.
Prog
Prop.
Prop Ln
Ppsd
PB
Qty
Qtr
Rad or R
RR
Riwy
Rsd
RTP
Rge or R
RC
Rec
Rcy
RPCC
Ref

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

polyethylene

polyvinyl chloride
Portland Cement concrete
pounds

power pole

preemption
prefabricated

preformed

preperation

pressure

pressure relief valve
prestressed

private

private drive
production/produce
programmed

property

property line

proposed

pull box

quantity

quarter

radius

railroad

railway

raised

random traverse point
range

rapid curing

record

recycle

recycled Portland cement concrete
reference

reference marker
reference monument
reflectorized

reinforced concrete box
reinforced concrete end section
reinforced concrete pipe
reinforced concrete pipe sewer
reinforcement
reservation

retaining

reverse

right

right of way

river

road

road bed

roadway

rock

Rt

Salv
Sd

Sdy CI
Sdy Cl Lm
Sdy FlI
Sdy Lm
San

Sc

Sec
Sec

SL
Sep
Seq
Serv
Sh

Sht
Shtng
Shidr
Sw

SD

Sig

Si Cl

Si Cl Lm
Si Lm
Sal

SC

SS

Sm

SE
SW
SB
Sp
Spcl
SP

Spk
SC
ST
SB
SH
)Y
Sq
SF
Km2
M2
SY
Stk
Std

route

salvage(d)

sand

sandy clay
sandy clay loam
sandy fill

sandy loam
sanitary sewer line
scoria

seconds

section

section line
separation
sequence
service

shale

sheet

sheeting
shoulder
sidewalk
siemens

sight distance
signal

silt clay

silty clay loam
silty loam
single

slow curing
slow setting
small

South

South East
South West
Southbound
spaces

special

special provisions
specific gravity
spike

spiral to curve
spiral to tangent
split barrel sample
sprinkler head
sprinkler valve
square

square feet
square kilometer
square meter
square yard
stake

standard

NDDOT ABBREVIATIONS

N

Std Specs
Sta
Sta Yd
Stm L
SEC
SSD
SD

St
SPP
SPPA
Str
Subd
Sub
Sub Prep
Ss

SE

SS
Supp
Surf
Surv
Sym
Si

Tan

TS
Tel
Tel B
Tel P
Tv
Temp
Temp
TBM

T/mi
Ts
Twp or T
Traf
TSCB
Tr
Transf
B
Trans
TT
Trans
Trav
TP
Trtd
Trmt
Qc

standard penetration test
Standard Specifications
station

station yards

steam line

steel encased concrete
stopping sight distance
storm drain

street

structural plate pipe
structural plate pipe arch
structure

subdivision

subgrade

subgrade preperation
subsoil

superelevation
supplement specification
supplemental

surfacing

survey

symmetrical

Systems International
tangent

tangent (semi)

tangent to spiral
telephone

Telephone Booth
telephone pole
television

temperature

temporary

temporary bench mark
tesla

thinwall tube sample
tons per mile

topsoil

township

traffic

traffic signal control box
trail

transformer

transit book

transition

transmission tower
transverse

traverse

traverse point

treated

treatment

triaxial compression

TERO
Tpl
TP
Typ
Qu
Ugrnd
USC&G
USGS
util
VG
Vap
Vert
VC
VCP

Vol
Wkwy

WGV

Wi/o

WGS

D-20-3

Tribal Employment Rights Ordinance

triple

turning
typical
unconf
underg

point

ined compressive strength
round

US Coast & Geodetic Survey
US Geologic Survey

utility
valley
vapor

vertical

gutter

vertical curve
vitrified clay pipe

volt

volume
walkway

water
water
water
water
water
water
water
water
watt

content

gate valve
line

main

main valve
meter
service valve
well

wearing

weber
West

Westbound

wiring
with

without
witness corner

World
zenith

Geodetic System

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

06-15-10

This document was originally

REVISIONS

issued and sealed by

DATE

CHANGE

Roger Weigel,
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702COM
ACCENT
AGASSIZ WU
All PI

ALL SEAS WU
AMOCO PI
AMRDA HESS
AT&T

B PAW

BASIN ELEC
BEK TEL
BELLE PL
BNSF

BOEING

BRNS RWD
BURK-DIV ELEC
BURL WU
Cable One
CABLE SERV
CAP ELEC
CASS CO ELEC
CASS RWU
CAV ELEC
CBLCOM
CENEX PL
CENT PWR ELEC
CONS TEL
CONT RES
CPR

D OE

DAK CARR
DAK CENT TEL
DAK RWD
DGC

DICKEY R NET
DICKEY RWU
DICKEY TEL
DNRR

DOME PL
DVELEC

DVMW
ENBRDG

FALK MNG

G FKS-TRL WD
GETTY TRD & TRAN
GLDN W ELEC
GRGS CO TEL
GT PLNS NAT GAS
HALS TEL
INT-COMM TEL
KANEB PL

702 Communications

Accent Communications

Agassiz Water Users Incorporated
Alliance Pipeline

All Seasons Water Users Association
Amoco Pipeline Company

Amerada Hess Corporation

AT&T Corporation

Bear Paw Energy Incorporated
Basin Electric Cooperative Incorporated
Bek Communications Cooperative
Belle Fourche Pipeline Company
Burlington Northern Santa Fe Railway
Boeing

Barnes Rural Water District
Burke-Divide Electric Cooperative
Burleigh Water Users

Cable One

Cable Services

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

Cenex Pipeline

Central Power Electric Cooperative
Consolidated Telephone

Continental Resource Inc

Canadian Pacific Railway
Department Of Energy

Dakota Carrier Network

Dakota Central Telephone

Dakota Rural Water District

Dakota Gasification Company

Dickey Rural Networks

Dickey Rural Water Users Association
Dickey Telephone

Dakota Northern Railroad

Dome Pipeline Company

Dakota Valley Electric Cooperative
Dakota, Missouri Valley & Western
Enbridge Pipelines Incorporated
Falkirk Mining Company

Grand Forks-traill Water District
Getty Trading & Transportation
Golden West Electric Cooperative
Griggs County Telephone

Great Plains Natural Gas Company
Halstad Telephone Company
Inter-Community Telephone Company
Kaneb Pipeline Company

NDDOT UTILITY COMPANY ABBREVIATIONS

KEM ELEC

KOCH GATH SYS
LKHD PL

LNGDN RWU
LWR YELL R ELEC
MCKNZ CON
MCKNZ WRD
MCKNZ ELEC
MCLEOD

MCLN ELEC
MCLN-SHRDN R WAT
MDU

MID-CONT CABLE
MIDSTATE TEL
MINOT CABLE
MINOT TEL

MISS W W S
MNKOTA PWR
MOR-GRAN-SOU ELEC
MOUNT-WILLI ELEC
MUNICIPAL
MUNICIPAL

N CENT ELEC

N VALL W DIST
ND PKS & REC
ND TEL

NDDOT

NDSU SOIL SCI DEPT
NEMONT TEL
NODAK R ELEC
NOON FRMS TEL
NPR

NSP

NTH PRAIR RW
NTHN BRDR PL
NTHN PLNS ELEC
NTHWSTRN REF
NW COMM

OTTR TL PWR
PLEM

POLAR COM
QWEST

R&T W SUPPLY
RAMSEY R SEW
RAMSEY RW
RAMSEY UTIL
RED RIV TEL
RESVTN TEL
ROBRTS TEL
R-RIDER ELEC
RRVW

Kem Electric Cooperative Incorporated
Koch Gathering Systems Incorporated
Lakehead Pipeline Company

Langdon Rural Water Users Incorporated
Lower Yellowstone Rural Electric
McKenzie Consolidated Telcom

McKenzie County Water Resource District
McKenzie Electric Cooperative

Mcleod USA

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

Mid-Continent Cable

Midstate Telephone Company

Minot Cable Television

Minot Telephone Company

Missouri West Water System

Minnkota Power

Mor-gran-sou Electric Cooperative
Mountrail-williams Electric Cooperative

City Water And Sewer

North Central Electric Cooperative

North Valley Water District

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

Nemont Telephone

Nodak Rural Electric Cooperative
Noonan Farmers Telephone Company
Northern Plains Railroad

Northern States Power

Northern Prairie Rural Water Association
Northern Border Pipeline

Northern Plains Electric Cooperative Incorporated

Northwestern Refinery Company
Northwest Communication Cooperation
Otter Tail Power Company
Prairielands Energy Marketing

Polar Communications

Qwest Communications

R & T Water Supply Association
Ramsey Rural Sewer Association
Ramsey Rural Water Association
Ramsey County Rural Utilities

Red River Rural Telephone
Reservation Telephone

Roberts Company Telephone
Roughrider Electric Coop

Red River Valley & Western Railroad

RSR ELEC
SEWU

SCOTT CABLE
SHERDN ELEC
SHEYN VLY ELEC
SKYTECH

SLOPE ELEC
SLOPE ELEC
SOURIS RIV TELCOM
ST WAT COMM
STATE LN WATER
STUT RWU
TMC

TCl

TRI-CNTY WU
TRL CO RWU
UNTD TEL

UPPR SOUR WUA
US SPRINT

USAF MSL CABLE
usw COMM
VRNDRY ELEC

W RIV TEL

WEB

WILLI RWA
WILSTN BAS PL
WLSH RWD
WOLVRTN TEL
XLENER

YSVR

D-20-10

R.S.R. Electric Cooperative

South East Water Users Incorporated
Scott Cable Television Dickinson
Sheridan Electric Cooperative
Sheyenne Valley Electric Cooperative
Skyland Technologies Incorporated
Slope Electric Cooperative

Slope Electric Cooperative Incorporated
Souris River Telecommunications

State Water Commission

State Line Water Cooperative
Stutsman Rural Water Users

Turtle Mountain Communications

TCl of North Dakota

Tri-County Water Users Incorporated
Traill County Rural Water Users
United Telephone

Upper Souris Water Users Association
U.S. Sprint

U.S.AF. Missile Cable

U.S. West Communications

Verendrye Electric Cooperative

West River Telephone Incorporated
W. E. B. Water Development Association
Williams Rural Water Association
Williston Basin Interstate Pipeline Company
Walsh Water Rural Water District
Wolverton Telephone

Xcel Energy

Yellowstone Valley Railroad
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Limits of Const Transition Line

Bale Check

Rock Check

Sight Distance Triangle Line

Small Hidden Object

Dimension Leader

Existing Ground

Existing Topsoil (Cross Section View)

Large Hidden Object

Edge Drain

D D Geotextile Fabric Type D
= Existing Electrical
Fo Existing Fiber Optic Line
Fo Existing TV Fiber Optic
G Existing Gas Pipe
Geo Geo - Geogrid
oH Existing Overhead Utility Line
P Existing Power
PL Existing Fuel Pipeline
PL Existing Undefined Above Ground Pipe Line
R R Geotextile Fabric Type R
R R Geotextile Fabric Type R1
—— REMOVE —— REMOVE —  Remove Line
RR———RR——  Geotextile Fabric Type RR
S S Geotextile Fabric Type S

TV

Void — Void — Void — V

Void — Void — Void — V

VW

Line Styles

Floating Silt Curtain

Existing Telephone Line

Existing TV Line

Existing Assumed Ground (Not Surveyed)
Tentative Ground Line

Existing Water or Steam Line
Existing Under Drain

Under Drain

Wall

Existing Slotted Drain

Existing Cemetary Boundary
Centerline Pavement Marking
Barrier with Centerline Pavement Marking
Barrier Pavement Marking

Stripe 4 IN Dotted Extension White
Stripe 8 IN Dotted Extension White
Stripe 8 IN Lane Drop

Wetland Mitigation

Existing Box Culvert Bridge
Existing Concrete Surface

Existing Drainage Structure
Easement

Existing Concrete

Existing Easement

Existing Gravel Surface

Existing Aggregate (Cross Section View)

Existing Curb and Gutter (Cross Section View)

Existing Riprap

Existing Underground Vault or Lift Station

Tangent Line

Hidden Object

Existing Dirt Surface

Existing Conduit

Topsoil Profile

Existing Conductor

Conductor

Fiber Optic

Existing Loop Detector

Subgrade, Subcut or Ditch Grade

Existing Asphalt Surface

Existing Asphalt (Cross Section View)

Existing Reinforcement Rebar

Existing Tie Point Line

Existing State or International Line

Existing Quarter Section Line

Existing County

Existing Section Line

Existing Township

Existing Railroad Centerline

Centerline

D-20-20

Existing Centerline

Supplemental Contour

Right of Way

Existing Right of Way

Existing Right of Way Railroad

Failure Line

Existing Conditions

Existing Ground (Details)

Existing Sixteenth Section Line

Existing Right of Way Not State Owned

Phantom Object

Centerline Main

Existing Guardrail Cable

Existing Guardrail Metal

Existing Edge of Water

Excavation Limits

Existing Government Lot Line

Existing Adjacent Block Lines

Existing Adjacent Lot Lines

Existing Adjacent Property Line

Existing Adjacent Subdivision Lines

NORTH DAKOTA
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- - — — X— — — — — X— — —
! ! ! ! ! !
]

SAN

SAN  FM

SD

SD FM
X= = === X— = = = = X— =
X= = === X— = = = = X— =

Subgrade Reinforcement

Existing Down Guy Wire Down Guy [

Existing Fence

Existing Railroad

Existing Sanitary Sewer *

Existing Sanitary Force Main * -

ExistingStormDrain LI N B B B B B B B B

Existing Storm Drain Force Main

Fence —_——————— — — — =

Silt Fence

Existing Field Line

Exst Flow

Flow LN S B B B B B

Existing Culvert

Existing Curb

Existing Valley Gutter

Existing Driveway Gutter

Existing Curb and Gutter

Existing Mountable Curb and Gutter 22420 2L L2 ANC
Existing Double Micro Loop Detector
Micro Loop Detector Double 1 =]

Existing Overhead Sign Structure
Existing Micro Loop Detector ~ sasssssasssaaassannas

Micro Loop Detector

Existing Overhead Sign Structure Cantilever

Line Styles

Existing Railroad Switch ~ ~ ~ ~ ~
Overhead Sign Structure Cantilever B8 8 8 B B & 3§
24 Inch Pipe i 8 8 & _B__ B 8 i _

Reinforced Concrete Pipe

skl bl bk bbbl bk bk bk bkh ke

Signal Head with Mast Arm

Existing Signal Head with Mast Arm

Tie Bar at Random Spacing

3-Cable w Posts

Existing 3-Cable w Posts

Site Boundary

Fiber Rolls

Doweled Joint

Tie Bar 30 Inch 4 Foot Center to Center

Tie Bar 18 Inch 3 Foot Center to Center

Existing Berm, Dike, Pit, or Earth Dam

Existing Ditch Block

Depression Contours

Existing City Corporate Limits or Reservation Boundary

Gravel Pit - Borrow Area

Existing Tree Boundary

Tree Row

Existing Brush or Shrub Boundary

Existing Retaining Wall

Existing Planter or Wall

Retaining Wall (Plan View)

Sheet Piling

W-Beam w Posts

Existing W-Beam Guardrail with Posts

Exst Wet Area-Vegetation Break

Existing Wetland Delineated

D-20-21
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e

2% North Arrow (Half Scale)

N

Truck Mounted Attenuator

Type | Barricade

Type |l Barricade

= =

Type Il Barricade

() Catch Basin
Cairn or Stone Circle
| Video Detection Camera
] Storm Drain Cap or Stub
a Corrugated Metal End Section 18 Inch

d Corrugated Metal End Section 24 Inch
G Corrugated Metal End Section 30 Inch
i] Corrugated Metal End Section 36 Inch
Iil Corrugated Metal End Section 42 Inch
]

Corrugated Metal End Section 48 Inch

® Concrete Foundation
. Ground Connection Conductor
. Neutral Connection Conductor
. Phase 1 Connection Conductor
. Phase 2 Connection Conductor
A Traffic Cone

(D) Signal Controller

E) Pad Mounted Signal Controller
S Alignment Data Point
- Emergency Vehicle Detector

Attenuation Device

Diamond Grade Delineator Type A

Diamond Grade Delineator Type B

Diamond Grade Delineator Type C

Diamond Grade Delineator Type D

Diamond Grade Delineator Type E

Flexible Delineator

Flexible Delineator Type A

Flexible Delineator Type B

Flexible Delineator Type C

Flexible Delineator Type D

Flexible Delineator Type E

Delineator Type A

Delineator Type A Reset

Delineator Type B

Delineator Type B Reset

Delineator Type C

Delineator Type D

Delineator Type E

Delineator Drums

Spot Elevation

Existing Access Control Arrow

Existing Artifact

Existing Flashing Beacon

Existing Benchmark

Symbols

Existing Railroad Battery Box

Existing Bush or Shrub

Existing Gas Cap or Stub

Existing Sanitary Cap or Stub

Existing Storm Drain Cap or Stub

Existing Water Cap or Stub

Existing Sanitary Cleanout

Existing Concrete Foundation

Existing Traffic Signal Controller

Existing Pad Mounted Signal Controller

Existing Sixteenth Section Corner

Existing Quarter Section Corner

Existing Section Corner

Existing Railroad Crossbuck

Existing Satellite Dish

Existing Fuel Dispensers

Existing Flexible Delineator Type A

Existing Flexible Delineator Type B

Existing Flexible Delineator Type C

Existing Flexible Delineator Type D

Existing Flexible Delineator Type E

Existing Delineator Type A

Existing Delineator Type B

Existing Delineator Type C

Existing Delineator Type D

D-20-30

Existing Delineator Type E

Existing EFB Misc

Existing Flashing Beacon

Existing Pipe Mounted Flasher

Existing Pad Mounted Feed Point

Existing Pipe Mounted Feed Point with Pad

Existing Pole Mounted Feed Point

Existing Railroad Frog

Existing Snow Gate 18

Existing Snow Gate 28

Existing Snow Gate 40

Existing Headwall

Existing Pedestrian Head with Number

Existing Signal Head

Existing Sprinkler Head

Existing Fire Hydrant

Existing Catch Basin Drop Inlet

Existing Curb Inlet

Existing Manhole Inlet

Existing Junction Box
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Existing Light Standard

Existing High Mast Light Standard 10 Luminaire

Existing High Mast Light Standard 3 Luminaire

Existing High Mast Light Standard 4 Luminaire

Existing High Mast Light Standard 5 Luminaire

Existing High Mast Light Standard 6 Luminaire

Existing High Mast Light Standard 7 Luminaire

Existing High Mast Light Standard 8 Luminaire

Existing High Mast Light Standard 9 Luminaire

Existing Overhead Sign Structure Load Center

Existing Luminaire

Existing Light Standard Luminaire

Existing Federal Mailbox

Existing Private Mailbox

Existing Meander Section Corner

Existing Meter

Existing Electrical Manhole

Existing Gas Manhole

Existing Sanitary Manhole

Existing Sanitary Force Main Manhole

Existing Sanitary Manhole with Valve

Existing Storm Drain Manhole

Existing Force Main Storm Drain Manhole

Existing Force Main Storm Drain Manhole with Valve

Existing Telephone Manhole

(i

P
03

Symbols

Existing Manhole with Valve Water
Existing Water Manhole

Existing Mile Post Type A

Existing Mile Post Type B

Existing Mile Post Type C

Existing Reference Marker

Existing RW Marker

Existing Utility Marker

Existing Monument Found

Existing Monument set

Existing RW Property Monument Found
Existing RW PropertyMonument set
Existing Object Marker Type |
Existing Object Marker Type Il
Existing Object Marker Type IlI
Existing Electrical Pedestal

Existing Telephone Pedestal
Existing Fiber Optic Telephone Pedestal
Existing TV Pedestal

Existing Fiber Optic TV Pedestal
Existing Fuel Filler Pipes

Existing Traverse Pl Aerial Panel
Existing Pole

Existing Power Pole

Existing Power Pole with Transformer

i

ava
3

X

Existing Telephone Pole

Existing Wood Pole

Existing Post

Existing Pedestrian Push Button Post

Existing Control Point CP

Existing Control Point GPS-RTK

Existing Control Point TRI

Existing Reference Marker Point NGS

Existing Pull Box

Existing Intelligent Transportation Pull Box

Existing Water Pump

Existing Slotted Reinforced Concrete Pipe

Existing RR Profile Spot

Existing Fuel Leak Sensors

Existing Highway Sign

Existing Miscellaneous Spot

Existing Lighting Standard Pole

Existing Traffic Signal Standard

Existing Transformer

Existing Large Evergreen Tree

Existing Small Evergreen Tree

Existing Large Tree

Existing Small Tree

Existing Tree Trunk

Existing Pad Mounted Traffic Signal Control Box

)

T @

=
o0

©)
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Existing Undefined Manhole

Existing Undefined Pull Box

Existing Undefined Pedestal

Existing Undefined Valve

Existing Undefined Pipe Vent

Existing Gas Valve

Existing Water Valve

Existing Fuel Pipe Vent

Existing Gas Pipe Vent

Existing Sanitary Pipe Vent

Existing Storm Drain Pipe Vent

Existing Water Pipe Vent

Existing Weather Station

Existing Ground Water Well Bore Hole

Existing Windmill or Tower

Existing Witness Corner

Flashing Beacon

Flagger

Pipe Mounted Flasher

Sanitary Force Main with Valve
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)

BRRBDODOP o

0
L

Pad Mounted Feed Point

Pipe Mounted Feed Point with Pad

Pole Mounted Feed Point

Headwall

Double Headwall with Vegitation Barrier

Single Headwall with Vegitation Barrier

Pole Mounted Head

Sprinkler Head

Fire Hydrant

Inlet Type 1

Inlet Type 2

Double Inlet Type 2

Inlet Grate Type 2

Junction Box

High Mast Light Standard 10 Luminaire

High Mast Light Standard 3 Luminaire

High Mast Light Standard 4 Luminaire

High Mast Light Standard 5 Luminaire

High Mast Light Standard 6 Luminaire

High Mast Light Standard 7 Luminaire

High Mast Light Standard 8 Luminaire

High Mast Light Standard 9 Luminaire

Relocate Light Standard

Overhead Sign Structure Load Center

- @oooeoéd}d}é&é‘bé&&

Ik

O]

Light Standard 100 Watt High Pressure Sodium Vapor Luminaire @

Symbols

Light Standard 1000 Watt High Pressure Sodium Vapor Luminaire {

Light Standard 150 Watt High Pressure Sodium Vapor Luminaire

Light Standard 175 Watt High Pressure Sodium Vapor Luminaire

Light Standard 200 Watt High Pressure Sodium Vapor Luminaire

Light Standard 250 Watt High Pressure Sodium Vapor Luminaire

Light Standard 310 Watt High Pressure Sodium Vapor Luminaire

Light Standard 35 Watt High Pressure Sodium Vapor Luminaire

Light Standard 400 Watt High Pressure Sodium Vapor Luminaire

Light Standard 50 Watt High Pressure Sodium Vapor Luminaire

Light Standard 70 Watt High Pressure Sodium Vapor Luminaire

Light Standard 700 Watt High Pressure Sodium Vapor Luminaire

Manhole

Manhole 48 Inch

Sanitary Force Main Manhole

Sanitary Sewer Manhole

Storm Drain Manhole

Storm Drain Manhole with Inlet

Reset Mile Post

Mile Post Type A

Mile Post Type B

Mile Post Type C

Right of Way Marker

Tubular Marker

Concrete Monument to Be Set

RW Property Monument to Be Set

k
I
1T

o

[

-

@

AAA B & 8

Object Marker Type |

Object Marker Type Il

Object Marker Type Ill

Caution Mode Arrow Panel

Back to Back Vertical Panel Sign

Double Direction Arrow Panel

Left Directional Arrow Panel

Right Directional Arrow Panel

Sequencing Arrow Panel

Truck Mounted Arrow Panel

Power Pole

Wood Pole

Pedestrian Push Button Post

Property Corner

Pull Box

Intelligent Transportation Pull Box

Sanitary Pump

Storm Drain Pump

Reinforced Pavement

Reinforced Concrete End Section 15 Inch

Reinforced Concrete End Section 18 Inch

Reinforced Concrete End Section 24 Inch

Reinforced Concrete End Section 30 Inch

Reinforced Concrete End Section 36 Inch

Reinforced Concrete End Section 42 Inch

I ] TT ﬂ E WA‘ CsB O e ® @ 5 5

Incl
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Reinforced Concrete End Section 48 Inch

Reinforced Concrete End Section 54 Inch

Reset Right of Way Marker

Reset USGS Marker

Right of Way Markers

Riser 30 Inch

Continuous Split Barrel Sample

Flight Auger Sample

Split Barrel Sample

Thinwall Tube Sample

Highway Sign

SNOW GATE 18 FT

SNOW GATE 28 FT

SNOW GATE 40 FT

Standard Penetration Test

Transformer

Inclinometer Tube

Underdrain Cleanout

Excavation Unit

Water Valve
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BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

Notes

1.

ENYOY

Slip base bolts shall

D—=704—7

be torqued as

specified by the manufacturer.
The 2%g"” size 10 gauge is shown as 2.19"

size on the plans.

The 27" size 10 gauge

is shown as 2.51” size on the plans.
Anchor for 27, 274’y and 2'4" posts.

Anchor material
Commercial
gauge ASTM A500 Grade B.
have a yield strength of 43.9 KSI
tensile strength of 59.3 KSI.

shal

ASTM A123/A153.

shall be 7 gauge H.R.P.O.
quality ASTM A569 and 3“x 3“x 7
Anchor shal |

and
Anchor

| be hot dipped galvanized per

All tolerances on

anchor unit and slip base bottom assembly
are * 0.005 unless otherwise noted.

4” vertical
base.

clearance of anchor or breakaway

The 4” x 60" measurement shall be
made above and below post

location and also

back and ahead of post.
When used
| be the same except without the wings.

shal

Four post signs shall

in concrete sidewalk,

anchor

have over 8’ between

the first and fourth posts.

Telescoping Perforated Tube
Post [Wall [sleeve|Wall [siip | Anchor
Number S;:f IZL:K* s;ié ;Zgzkf Base Wi%;§u+
Po:frs Gauge Gauge Bcé‘.g
In.
1 2 12 No 2104
1 2 | 12 No 217,
1 217, 12 B 3
1 21, 10 Yes
1 244 12 2 12 Yes
1 2! 12 274 12 Yes
2 2 12 No 214
2 2174 12 No 210
2 27 12 Yes
2 217, 10 Yes
2 21sg 12 2 12 Yes
2 2ls, 12 2174 12 Yes
384 2179 12 Yes
3&4 | 2 10 Yes
3 &4 2ls, 12 2174 12 Yes
384 29 | 12 2 12 | ves
384 2 10 2% 10 Yes
B - The 2!, 12 gauge posts do not need breakaway

bases when placed
require a shim as specified by the manufacturer.

The breakaway base
placed in weak soils.

determine

if the soils are weak.
classified as boggys

in standard soils, but

is required when the support is
The Engineer shall

Weak soils are

wet, or |oose soil areas.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

This document was

originally issued

and sealed by

y " .
- 3/8" Dis. bolt PERFORATED TUBE
3/8” Dia. bol+t with washer
J\], with washer and lock washer
and lock washer
c £ !{ N
g‘ 2 B
c 5 I o T 2
s 2 > L2
I ) I |
P g I 2 3 /’© — 112
o w g —16 Gr. 8 T . A R A
= ~ _ . fiange bolt with GIIEIEE)
F\\\\ T 1y 34°-16 Gr. 8 | [ 2
— ] WHEJ S serrated flange nut\ L ﬁb |
H = 4 { 14 |- !
4 = = 3,0
) :TE: See step 11 | 8 ! | ou
I ol A 60" L 1,~13 Gr. 8 1 H
6" 4" Max. ﬂ;f:r === serrated flange nut H = 4 —F
= |= E u | m |
I I See note 5 - L U.s.S. steel an) 1 1 11
= =1 ésl Mox.* 6 flat washer ” ‘ ] LU 3,0
3/8” Dia. bolts | | T o8 note I stainless ‘ m I 4
with washer and | ) Ground |ine ;Y , release bushing ‘ See step 2
lock washer or | | oo 120 { oY Y5" teflon Al - ! - ]
Fivets 6 6 - | : | |+ retainer gosﬁke* H “ L | L ” ﬂ 17 20y
-2 [ I cE 2" stainless RN Recommended
1 - Ground |ine | | | | o2 release bushing | stub height
o, [ | 8 5" U.S.S. steel Loy s
4" o L-—--4d28 flat washer I I
c . | > | ”
< Anchor unit | oD 4
1" ﬁ\{ | c= ) . Loy Finish
Anchor plate shall LN | 17" 234" Gr. 8 [ I grade
be a minimum of 3NN | | flange bolt | | I
10 gauge material NE 24" | | See steps 5-10 & 12 ! | I 34
and galvanized | | Lo, ‘\ | I
same as post Lo T H | I B
(1 post installation) 16 I T
ANCHOR UNIT AND SLIP BASE ANCHOR UNIT 6% " I T
16 v
POST ASSEMBLY AND POST SLEEVE ASSEMBLY " -~ see step 4 “ T 3 -
= o /N
T | | I
|
q" 9" /C < R ‘\ | I
1 i - A [ 0
D & I
34" Dida. bolts - —— —,—— — — 7 ) T 1 . F —
with washer and / iy e A T A R Ny 254 F | I |
lock washer or / ) = — 4 | |
rivets . // il " K - | 0 ) C 257
ST E \ ! 1 - L
1" i ) ey |
‘GN" o } LA 6&”7dia|33,"
N A | B
Anchor plate shall F R 5" - — 0 ‘
be a minimum of \% ; W 12"
10 gauge material and ‘ ‘ W
galvanized same as post m 16 MULTI-DIRECTIONAL
(2 post installation) SLIP BASE ASSEMBLY
176"
TOP POST RECEIVER 69"
Materials: Plate — ASTM A572 grade 50 — 6
Angle receiver — 2!.,'x 21.,'x 34" ASTM A36 structural angle %e"dia 6"dia PR
TOP POST RECEIVER DATA TABLE « = -
MULTI-DIRECTIONAL SLIP BASE ASSEMBLY Square Post A B c ) £ ;
Sizes
STEP INSTALLATION PROCEDURE 25" x 10 Gol
Sabare Posi ] Ve | 272" | 3Van"| By | 1% "
1. Install bottom soil anchor stub plumb and squared up with road, 21,7 x 10 Ga
with point of plate facing oncoming traffic. Suaﬂre Post 1% | 21 3%g" 5" 125 " 5056 "
2. |Depth of imbedment to leave 2'+" from grade to top of anchor plate. 3, B R o 615,
3. |Place teflon bolt retainer gasket on top of bottom plate (make sure i/m édTg_gGu?e moé ?e émser+ed into 2" x 10 gauge 6
that notches in holes are pointing counter clockwise). or d trional win oad-.
4. |Place top post receiver on to retainer gasket, properly indexed so
that angle receivers are squared up with road. 1o
5. |Slide 1 each !4 flat washer on to 1 each inverted '/)'-13 gr. 8 flange o
bolt. followed by 1 each stainless steel release bushing. 6”6 See step 3
R X /7\ o]
6. Insert above bolt with washer and bushing up through notched 3@H~ | 3%2” T
points of top and bottom plates, passing through hole in gasket. _“ R ‘*3q”
7. |Slide second bushing down on to above bolt until it rests on top -~ ~/ A
of gasket fol lowed by second washer. . xf | F BOLT RETAINER FOR BASE CONNECTIGN
8. |Complete by threading '7;"-13 gr. 8 serrated flange nut snugly down \) t 55, F Materials: Y3” reprocessed Teflon
against top of washer. ; “ | ‘ \ 16
9. |Repeat steps 5,6.7 & 8 at the two remaining notched triangle points. ) T |
10.| Insert sign post into angle receivers on top half until post(s) \ - | [ 7‘7 - - ) K C Telescoping Perforated Tubes
bottom out. 5llg " | / @ 5 - |+ [*]
#NOTE: Where higher wind load is desired, insert the next size \ L / F Tube 4,% Lo E Q 0.9 ) f 8 3
smal ler square post inside bottom of main upright post \\ = =7 , 334 L Size —EC m% g’ E’S D) JEt" gcw_ T Sm
(Minimum of 48", not to exceed beyond bottom edge of sign). Y : - i 0 I‘ ggH Dg O|o Lﬂ gu) C é# c og £
11.]|Secure posts into receivers using 3 each 3%"-16 gr. 8 flange bolts and w —/ S\~ W n- c ;U gg o= 3 32
3 each 34"-16 serrated flange nuts in receiver slots (top 2 bolts = = [%)
should be parallel to highway) do not tighten nuts until all bolts 5 60° g 11, x 11/, [0.105 12 1.702(0.129]0.380]0.172
are in place. R e s top 1 2 x 2 0.105] 12 |2.4160.372[0.590[0.372
. - i i » "
12. | After F%} sub-assemb |y hardware As *\ghfensd then forque.fhe 176 ee step 212 x 2174 |0.105 e 2.77310.56110.695]0.499
three '7"-13 nuts to 42 ft-Ibss in a circular pattern until all bolt BOTTOM SOIL STUB 3 3
assemb| ies reach the required torgque. 2%6 x 2%¢[0.135] 10 ]3.432]0.605[0.841]0.590
#NOTE: On multi-leg installations, be sure that all anchors are Materials: Tube — 3”x 3”x 7 gauge ASTM A500 Gr B tube 2l x 275 ]0.105] 12 |3-.141]0.804]|0.803[0.643
squared and |ined up with each other. Stabilizing Wing — 7 gauge H.R.P.0. ASTM A 569 2ls; x 214, 10.135| 10 [4.006[0.979[1.010]0.785
Plate — ASTM A572 grade 50 4 x 4 0.250| 74 ]6.600][3.040[1.940]1.050

11-21-02

REVISIONS
DATE CHANGE
12-01-04 | PE stamp added

MARK S GAYDOS,
Registration Number

PE-4518,
on 12/01/04 and the
original document

is stored at the North
Dakota Department
of Transportation




BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS D-704-8
3 LB/FT U POSTS

FLANGED CHANNEL

A STEPS OF INSTALLATION
Retainer Strap 1. A) Drive anchor unit to within 12" of ground level.
B) Proper assembly established by Ilining up the top 34" slot of
retainer spacer strap with top hole of anchor uni+t.
- C) Assemble strap to back of anchor unit using 3g"-16 UNC x 2.0"
long bol+t, lock washer and nut.
4" D) Rotate strap 90° to left.
2. A) Drive anchor unit to 4” dimension.
B) Rotate strap to vertical position.
K 42" 3. A) Place 3"-16 UNC x 2” bolt, lock washer & nut in
bottom of sign post to facilitate alignment of
sign post with proper hole in anchor unit (this

Notes
1. Use 3 Ib/ft riser anchor units
and risers
2. Driven riser posts shall be at
least 7' long and embedded
at least 3.5,
3. A splice shall overlap a
minimum of 18".
4. Use 4 bolts %" diameter with washers
and nuts. Two at top and two at
38" coincides with the bottom 34’ slot in the strap). bottom of splioe. .
. 5. Anchor unit for guy wires
B) Alternately tighten two connector bolfts. T shall be no more than 4"
4. A) Complete assembly by tightening 34"-16 UNC x 2” B
Y 8 - <7 above ground and embedded

long retainer bolt (this fastens sign post to at least 3.5'.

Anchor unit

° retainer spacer strap).
AmChOK Um ‘ f & . 5. The base post, strap & sign post shall be properly TYD ‘ cAa ‘
SfFGD Assemb \ >/ DGTLCJ | \ nested. Proper nesting occurs when all flat N
surfaces of the base post, strap and sign post at IHS#Q ‘ ‘ G“» | ON
the bol+s have full contact across the entire width. 3‘/4” —

—»‘ - 5/8”

See note #4

1"

|
See note #3 Anchor 115 )
unit 0.16
—4 Lf’\3/4”
See note #1C Ug%z%S*ibQE?;%“ Riser post
Drill 34" - (located on
See note #1B dia. holes the back,
non—impact,
Posf/Amohora 11, , side)
Assembly Details 1
ﬁ Riser post T I%" *
(located on 5
Strap is on front Retainer 17 Tl +the back 18" M1 %
side of post and - ’ n
on back side of 1 Drill 34" non—impact. i % + Ground
anchor unit . |, side) ‘ i
See Post/Anchor dia. holes (R 1 * line
Assembly Details 4&7 .
—TTRS - o ‘ " /‘
See note #4—| [ Post = ? , % + 16" Min 1175
i ¥t  TTRTATT A
See note #3x< 20" Max 4£7 +
SRS TR iy ¢ —F Ny 3.5 Min
Lﬁ:ﬁgmd/ _ Anchor unit - ) N > )‘/ S J
38 172 Anchor unit
Ground
line L 1]
Front View Side View 3.5" Min "
Sign Post Assembly Detai l A UfCh%mQ?(‘mSg‘ ce
Anchor P
unit 1INl
NORTH DAKOTA .
;o ;g R} U-Channel Splice DEPARTMENTOSingj/;:SPDRTATION ;S;ZT:Z‘C%?e?;ngz
" 0 = = < o
| QE' [qb] HH | EE/)/EB— |1 e A I - L e Option 1 REVISIONS and sealed by
SN R PP '4; 1.938" 8’ 5’62” ﬂo 875" Sz IxZ(8.e i %gﬁ Gz DATE CHANGE
4 . ) ) N E gﬁ g~ - 03-07-01|Revised U-post details MARK S GAYDOS
0.375" ‘ 1516 x 3.125"| 16 | 2.00 | 179 | 590 | 225 11-21-02|Deleted perforated tubg) Registration Number
0.375" " /| 1532 x 3.125"| 124 | 2.25 | 201 | 648 | .254 05-08-03 |Revised U-Channel PE—4518
T T < £ T l 1.562 x 3.125"| 132 | 2.50 | .233 | .748 | .289 12-01-04 SLE" oo added ’
L T [ 1578 x 3.125"] 140 | 2.75 | .271 | .819 | .329 06-29-08 |Rov i oog £ lameed chamell  ON 06/29/05 and the
* I T T J 1.750 x 3.500"| .150 3.00 372 .918 .403 note 9 . .
L 17.125" - 1.750 x 3.5007] 175 | 4.00 | 500 | 1.190_| 560 original document
. . is stored at the North
Retainer/Spacer Strap Detai l Dakota Department
of Transportation

1/21/2005 8:30:52 AM S:\SUPPORT\DESSTD\D704-08. dgn



13l R 11
el
-3b-60

Legemd black (Non-refl)
Background: white

2
3"D
o
3D 18"
—
3"D
217" |
R2-1a-24
Legend: black (Non-refl)
Background: white
48 |
13174 13174
| 5
3 —of— | -
| 8D
1) — o l— | _
| 4 30
\ _
‘ 8D
! —
\ 5
12
B 19 19
R11-2-48
Legend: black (Non-refl)
Background: white
48
18 18
| 5
34 —t | -
| 8D
ly — e ‘
| 4 30
|
‘ 8D
|
\ 5
12
17 19 19
R11-2a-48
Legend: black (Non-refl)
Background: white
60
4
3, —_
1y —elle— 6C
5‘/ I, 12% 733,5
0 MILES AHEAD e 30
— 3,
LOCAL TRAFFIC ONLY | =«
4l
7/8/ 3‘/8 7\(\4 11
el
R11-3a-60
Legend: black (Non-refl)
Background: white
6
19174 3% 12
4
3, —_
b BRIDGE OUT | =
5‘/s 35 2% 17% 733’5
i0 MILES AHEAD | = 7
— 3,
LOCAL TRAFFIC ONLY | =
4l
175

60 CONSTRUCTION SIGN DETAILS D-704-9
22!, 22 22%4
\ 48
57y 6lrp
4 le 48 o
— 48
20%, 203, F 164 17 —‘
6C T 33, 4 4
i e ol -~~~ END . \ * 7
110 MILES AHEAD | _= 7 : ek b - - | -
_ g —— 2 33, 24 8E
T ROAD WORK | - TEMPORARY . RAMP |
_ 6C _
LOCAL TRAFFIC ONLY | _« | _ , i1 ﬂ — | 1-:..
a . | ", : . =
2 N | | 8B 1174 ‘ 107,
17 13 |3] 8 10 | 11 172 163 18 2 e 60
~M i S
R11-36-60 620-20-48 3 2 — P -
Legend: black (Non-refl) Legend: black (Non-refl) 6B 5
Background: white Background: orange . 14
60 | 36 | + 4
1 11 -_— = a — -
e = ‘ : : ‘ N/E/) 19%¢ 19%g < !
I
2 7 N 3%, 620-8-48 144
‘ ac Legend: black (Non-refl) . ,
I g i o Background: orange f
4 6C 5 | 21 18 3
— ™| 3 ol 7 W13-4-48
3, — — 4¢ Legend: black (Non-refl)
\ T‘ 50 3 33, Background: orange
/2 — E— ~ ”
‘ 2% 2" 12% 12%
Pilot car sign shall be mounted on
THRU RAFFIC 6C 020747?6 rear of a vehicle used for guiding
- 4 Legend: b‘?CK (Non-refl)  controlled one-way traffic through
Background: orange a construction area.
17 241 241s4
R11-4a-60 2
Legend: black (Non-refl) 19 19
Background: white
60 | 5 ‘
19 19 3, e ! — ©
A ROAD | WORK .
7 \ 2 2 ‘ T —1
. | o ‘ _ '8 Back to o ®
«—t- ROAD WORK " €= NEXT XX MILES |_ = = 8s
| o 417, 2 14 ! 7 4 %
NEXT XX MILES | - NEXT XX MILES =» | - .
— | —_
8 i ‘ :
9
2l 24% 24!y 2% 33 33 -
620-1a-60 _ _ 18 18
. _ G20-50a-72
BodRarounds arange o! Legend: block (Non-refl) Stop paddie Slow paddle
60 Background: orange Legend: white Legend: black (Non-refl)
3 3 Background: red Background: orange
13%g 136 72 Flag person paddle Flag person paddie
19 19
| 5
7, — ‘
8 NO WORK 5¢ | "
55 —w{f— _ 3, [
‘ ' “ ROAD  WORK 5
IN PROGRESS s¢ K ; <l B
‘ ; NEXT XX MILES =>| -
181%, 18'%, ‘ 4z,
620-1b-60 2l 33 33
Legend: black (Non-refl)
Background: orange 620-52a-72 i
Legend: black (Non—-refl) Arrow may be right or left of
Background: orange legend to indicate construction
[ - to the right or left.
I % L
e 48 Arrow detail for sign no's.
ﬁ . 190 1974 620-50a-T2 & G20-52a-72
?‘7407/5 4074 16
PEED LIMIT ENFORCED | - ‘ 5 |
! — DEPARTMENT OF TRANSPORTATION This document was
SFLel HINL ENEO! OVERHEAD| - e e cocinent e
1 s, . 1P 1% 4 REVISIONS and sealed by
tj3w’\s 3“3’\5441 67 48 (e - DATE CHANGE
279/\64"‘6 1Y+t 6 =t=—13 6 \ B RI E 60 36 05-01-92 | General revision Mark S Gaydos,
72— —_ 07-26-95 | Added signs G20-1a, : :
MINIMUM FEE $80 |- \ 4
- 03-04-96 | Remove G20-2-60 —_
K 3 6D 10-18-01 | 620-16-60 PE-4518,
\ — o 01-30-03 | Pavement end sign on 07/11/05 and the
2 WHEN w RK R PRE ENT 5C ‘ 5 07-25-04 | Revised Fee Sign ..
i 5 e o AN 0 — 04-01-04 | Revised 620-55-96 sign original document
[:i | 2 | Lj 6!l 17 08-04-04 | Deleted W8-3-48, Added| .
37 \ 37\ 16 8 17 1615 Slow paddie is stored at fthe North
, 12-01-04 | PE st dded
24 c2055-86 620-54-48 07-11-05 | Roviood 6204 Dakota Department
egend: ac on-re L d: black (Non—-refl) i
Background: orange ngﬁgmmd?%mﬂgg re of TFOWSDOF*O* | oN

1/21/2005 8:30:54 AM
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PETAIL \ | D-704-10
1
\ / FRICN
=—1615—==—16"5—] 417
46{)

_ _ 7‘7’Lj

————— a0 T 120 1 —— - 4172
T Y !
6D &
41, 1_% 777777777777777777
6D [
W5—1-48 o RS WB—1-48 ® W5-8-48 E— it

W1-2(L or R)-48 Legend: black Legend: black Legend: black

Legend: black (Non-refl) (Non-refl) (Non-ref!)

(Non-refl) Background: orange Background: orange Background: orange W5-2-48

Background: orange 3 3 3 Legend: black

(Non—refl)
Background: orange

f 30 ‘
!
‘ 111 : 12 | 4
—
6D 4}
R §
3 5D
* WORK —
SfDY 1 | ! | 1% !
=16 g——==——16g— 3 - 5, | 24
— r¢«e-—f——"1"-—"-"—+F+-————"-———"-2P N (. __ _ = — j—i77 e 8 i
372 DL 6D
T747 4" i 3
8D \\\v f=—10!sg ‘ 10!/g—— ) 3
f ) ‘
A | :
> 3 4 | j
—_D — Il
o S ) 4
W1-3(L or R)-48 We—-3-48 (Ngmfréﬂ ) M Legend: black *a 1172 M4-9(L or R)-30
. . - Legend: black
Legend: black Legend: black Background: orange (Non—-refl) (Ngmﬂkeﬂ ]

(Non—refl) Background: orange

Background: orange

(Non—refl)
Background: orange Background: orange

7lg"

T
354
I 3. L L 1
3] 10E 5l
T 24 l
(O
3,
4—'*33/4 i[“ i Arrow detall for sign M4-9-30
- s - & W N /___ N ) e
55 I 4E
7C 31/ (A) See table on standard D-704-12
4 N j\ ‘8 for messages and dimensions.
11y I
W8-9a-48 w131 ?4 (B) Dimension shall be 3" when
Legend: black W4—2-48 Legend: black(Non-ref!) arrow is placed vertically.
(Non—-refl) s & Legend: black % Backgrourjd: orange ‘ ———
Background: orange (Non-refl) ‘ Ti DEPARTMENT OF TRANSPORTATION This document was
B B . Background: orange 10-1-86 originall i ssued
W1-4(L or R)-48
Legend: black 3 y b, = Dl nid REVISIONS and sealed by
(Non-ref!) 3 Fizﬂq;:‘z Fqga‘ 2%, 2y 12 ﬂHﬁ 275, 7 s L LLE Mark S Gaydos,
. Il 08-03-87 | Detour no.
Background: orange 12-01-88 | Shoulder drop off Registration Number
A% " 05-01-88 | General revisions
g r‘% 2l 1 24 02-03-95 | W8-9a-48 PE—-4518,
i _ , 03-04-96 | Remove W20-1-48
41 BETOUR 13 o 18 05-01-00 | W5-8-48, W5-9-48 on 07/11/05 and the
T 11-07-00 | Add w5—2-48 .o
ATg 01-06-04 | W4-9-30 to M4-9-30 original document
‘ 5, add arrow detail H
M4-10R-48 21y 17 M4-10L—-48 + 25%g 1; 2 } 13%6 08-04-04 | General revisions is stored at the North
. _ 12-01-04 | PE st dded
Eegimd' DLOCK (Non—ref!) Legend: black (Non-refl) 17/5J W1-6-48 Legend: black (Non-refl) 07-11-05 | Revised We-9a and DEK?*G DeDG;TT?ﬁT
ackground: orange . Wa-2
Background: orange Background: orange O FansporTaTion

1/21/2005 8:30:58 AM S:\SUPPORT\DESSTD\D704-10. dgn



CONSTRUCTION SIGN DETAIL D-704-11

'y
. A

o
S
o
o
|

1127

111

;

I
U1
O
o

- s W — —] 2 18
FEET |~
7c ! ® ‘ 3
RIGHT‘ LANE g f
T, 2 2
378 14%4 14%, 334 . ! !
© SN 4 W20-Tk-24
‘ CLO!SEDL 6C N Legend: black
e 3% S (Non-refl)
7c 6C - Background: orange
DIMENSION B
v SIGN ( INCHES)
500’ 6
L 1The 1Ty ‘ 1000’ T34
‘ - — 1500’ 734
LEFT LANE 6¢ For use with
ik i B
W20-3-48 wW20-4-48 W20-5-48 W20-7a-48
Legend: black Legend: black Legend: black ENT R LANE Legend: black
(Non—refl) (Non-refl) (Non-refl) (Non-refl)
Background: orange Background: orange Background: orange Background: orange
2
8D o
1, —_—
BRRCIT 3% s,
_ [}
4 8D
w
7c -
W21-2-48
Legend: black
(Non-ref|)
Background: orange
W20-8-48 W20-51-48 WB—7—48 W21-10-48 ‘ 54 ‘
Legend: black Legend: black Legend: black Legend: black ‘ | 229 ‘ 220, ‘ ‘
(Non-ref!) (Non-ref!) (Non—refl) (Non-ref!) -
Background: orange Background: orange Background: orange Background: orange —
6C 12
3
5,
NOTES: 1 1%% I
(A) See ftable on standard D-704-12 W20-52-54
for messages and dimensions. .
I 1 A A L. Legend: black
116 126 All dimensions are in inches (Non—refl)
20 ROAD 0 Background: orange
7C
5 3/4 434
51/,
NORTH DAKQOTA .
’’’’’ — P . 7C DEPARTMENT OF TRANSPORTATION This document was
4 .. .
- 43, qz‘ 10-1-86 originally issued
51,
¢ i DATE REVISIE:iNcE and sealed by
e 7c
05-01-92 | General revisions MOFK S Goydos.
06-09-95 | Chg 7D to 7C(Dwg Regisftration Number
W20-3, W21-3 & W21-4
05-26-98 | Add W7-7-48 PE-4518,
11-06-00 | R w20-52-54
01-25-01 | Wo1-6a-a8 on 07/11/05 and the
07-25-03 | Rev W21-4 t+o W20-1 . .
W21-3-48 W20-1- W21-5-48 W21-6a-48 08-05-04 | General revisions original document
12-01-04 | PE stamp added H
Legend: black Legend: black Legend: black Legend: black 07-11-05 | Revised W21-3, W2o-1, | ' S stored at fthe North
(Non-refl) (Non-refl) (Non-refl) (Non-refl) agg:;i W21-1a and Dakota Department
Background: orange Background: orange Background: orange Background: orange of Transportation

1/21/2005 8:31:01 AM S:\SUPPORTN\DESSTD\DT04~11.dgn



CONSTRUCTION SIGN DETAIL D-704-12

4‘5/\6‘4‘5/\6

BE

200 FT ' 35 FT

| Use fu\T  Use ‘FU\W

Be ‘ spocmg ‘ spocmg
MAT RIAL . . S
ER EBARED o : NEZPN 50 FT
3 3l 3
- - — 6C —= 6C
173 ‘ 181, L Use TU‘T Reduce sqocmg 407
- 8 2 | 3 3, 4\/2 Spocmg
‘ 1500 FT 1600 FT
! Reduce sp‘ocwg 40% Reduce sp‘mcwg 50'7
‘ K LK
|
o - , 2600 FT
W3-4-48 W21-51-48 Legend: black Ya SBG?SDT K -
Legend: black Legend: black (Norm—rof 1) (igi:'éﬂ ]QC Reduce spacing 507 ‘use fulll
(Non-refl) (Non-refl) : F F
Background: orange . spacing
Background: orange Background: orange N N Background: orange 3 !
G G
< i T
|
o M2-MILE; 1MILE:
3 10 —f T 'Use fuﬂ
y 2 ‘
| | L—Aﬂ spacing
‘ \ \ 2 A F LF
i Reduce spacing 50%
5 3
8D 13 e J 13 s ‘ 11 ‘5/\5 :{: MILE
6D T -~ 4
5
8D R Y SR L 6 153 155, 30, ) ‘/2 \
118
— 3 31, 70 Reduce spacing 50%
. ;- PAINTING ) = f
| . 1374 3 4
8D
6D
|
|
‘ * DIMENSIONS (INCHES)
| A B C D E F G H 1 J K
w8-12-48 . —3-
w21-50-48 _53_ W8-3-48
Legend: black Legend: black w8-53 ?8 v Legend: black (Non-refl) 4c 6" i 7' 8 856 616 Il 8% 9lvg 934
(Non-refI) (Non—ret!) ngiﬁgé{l\ﬂ]mk Background: orange 3 5C| 8% | 8% | 9% | 10 | 10%g | 7% | 8% | 10%e | 116 | 12%s
Background: orange Background: orange Background: orange 3 6C| 10% |10 | 1174 | 12 1215 | 9lvg |10l | 121 | 1334 | 145
7Cl12 12%g | 1317 | 14 14%g |10%g 1214 | 14%¢ | 15 1554
8C| 1334 [14 15 16 1654 |12l |14 1634 | 18,4 | 191,
4D| 8lig | 8% | 8l | 9 9 T | 8l | 934 | 1034 | 117
5D 103/\6 10‘3/\5 115/8 1“/4 1“/4 9‘/2 107/5 12‘/3 13‘/4 14‘/4
oD 123/\6 12‘5/\5 123/4 13‘/2 13‘/2 1“3/\6 13‘/5 149/\6 147/8 15‘/2
7D | 14l (15 | 1475 | 1534 | 1534 |13 | 15!, | 15l | 151, | 1674
8D | 1674 |17y |17 18 18 1435 |17 | 1904 | 1734 | 19%¢
3‘5/‘6 Standard si that h in th + i i db icad
| I‘* I andard signs at are shown in the construction sign an arricade
197 A-I 3 118 h location details shall be fabricated in the shape. color, and dimensions
F R E S H o I L 7D as shown in the standard signs |ayout booklet.
e
8D 4
187 4 NE NORTH DAKOTA .
= ———— 25 1178 22 4y DEPARTMENT OF TRANSPORTATION This document was
7c e . 10-1-86 originally issued
a0 ‘ REVISIONS and sealed by
0 DATE CHANGE
‘ 12-01-88 | Uneven pavement Mark S GOydOS'
\ ! 05-01-92 | General revisions Reg istration Number
‘ ‘ 01-24-95 |ws-12-48
‘ ‘ 02-03-95 |[W8-11-48 PE-4518,
06-15-95 | General revisions
| | 05-19-98 [ Added 34 mile on 07/11/05 and the
i 05-26-99 | Added W8-56-48 ..
27848 : WB_55-48 08-05-04 |Deleted slow paddie original document
8- + oo 4+ added W8-3-48 .
Legend: black Legend: black Legend: black 12-01-04 | PE stamp added is stored at the North
(Non-refl) t (Non-ref!) (Non-refl) O e a1 e wats Dakota Department
Background: orange Background: orange 3 Background: orange Revised W8-11 and W8-12 p -
of Transportation

1/21/2005 8:31:03 AM S:\SUPPORTN\DESSTD\DT04~12.dgn



48" i
I

W1-4b(R)—-48
Legend: black
(Non-refl)

Background: orange

W1-4b(L)-48
Legend: black |
(Non-refl)

Background: orange

W3-3a-48
Legend: black
(Non—-refl)

Background: orange

48"

W21-5b(R)-48

Legend:

black

(Non-refl)

Background:

W3-5-48

48"

Legend: black

(Non-refl)
Background:
Speed Limit:

orange
white

CONSTRUCTION SIGN DETAIL

14.2"
6" C
73//
6” C
50
6" C
Y
6” C
17.6"

T3 | 1%

orange

LEFT

1214,

12

" 95/\6” 95/\6”
3 3L T g
gy
SPRED o
[ —
BUIY
5, la
| 1y
x| §
15" ¢C
7’2\/4//

9\/4// 9\/4//

D—=1704—-12A

‘33/\6

Arrow detai

for sign MI—4b(R or L)-48

Arrow detail for sign M3-3a-48

Arrow detail for sign W3-5-48

(A) See table on standard D-704-12 for
messages and dimensions.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

11-12-02

REVISIONS

DATE CHANGE

04-01-04 | Added W21-5b—-48
08-06-04 | General revisions
12-01-04 | PE stamp added
06-14-05 | Added W3-5-48

This document was
originally issued
and sealed by
MARK S GAYDOS,
Regisftration Number
PE-4518,
on 06/14/05 and the
original document
is stored at the North
Dakota Department
of Transportation




NOTE: Vertical panels used on the

This space shall be no more than 2 inches wide. C:EJRJE
The drum surface shall| be prepared as recommended

“oM White retroreflective
18" Min. t
White d:gngsp material for night
% reflective retroreflective i Time use
. iv © - g Orange
&Q%Tgcq?tg material F 2 s N non-retroreflective
for night time use ‘EiAAAI = ©
M = N -
- ~ Yy
o~
Orange DELINEATOR
—_— RRIORRIE X 36” Min. height
The markings on drums shall be orange and white
PANEL stripes 4 to 6 inches wide. There shall be at
. . least two orange and two white stripes. Where
(Retroreflective sheeting drums have ribs or indentations. there shall be
shal | be placed on both sides) no retroreflectorized sheeting in this area.

BARRICADE DETAILS AND CHANNELIZING DEVICES

Retror
Orange flectorized
Pavement

Retrore-
flectorized

TYPE I BARRICADE

or ground

3" to
,
White 3l
Retrore-
flectorized
0
Rg$?§§e, Pavement

or ground
Rail stripe width shall
be 4” if barricade
length is less than 36”.

TYPE IT BARRICADE

flectorized

| 6" 0"

9"

‘ Barricade Blade Detai

Bal last = 451b sandbag at the end of each leg
Barricade blade fastened to vertical supports with 2” corner bolts
Vertical potion of leg is welded to horizontal portion on all four sides.

Masts slide inside vertical portion of legs. No bolts or fastenings devices used.

BARRICADE ASSEMBLY DETAIL
(Use when aluminum blade
as detailed above)

T ok
B

115" Square
l— pe%{o;%+ed Tubes =

13, Square
per forated Tubes

expressways or other high speed by the sheeting manufacturer before retro reflective
roadways shall be 12" by 24 sheeting 1s applied
<
N
" ~
o s, o
| o
R o 11" x 114" x 120"
n ! s, Perforated Tube
< "5‘1 134 x 134" x .105 " <
~ S N
L) ~
\ ‘ 134 x 134 x .105 " ‘
< TRONT VIEW END VIEW
<
~ _ "
. Y R. = 250
SYM \\\\\ R. = 240"
4 | N
_fi;/‘ 1 ;1 @
.SWZ/FA— ‘ R. = 625"
I

ACRYLIC
PLASTIC
REFLECTOR

Del ineator reflector shal
meet the requirements of
section 894

DELINEATOR
REFLECTOR

3"x8"— 18 Gauge galvanized

steel sheet or 0.080" aluminum
plate with white retroreflective
sheeting (Type 3A or 3B) as
specified in section 894 of

the Standard Specifications.

(See Detail)
3" Dia.
2124"" Long
Spice Plates 134" Base support  A30T bolt
(See Detail) DETAIL A
DETAIL B
\/i’ 3, "
4
1
3 @]
30 L _ %¢” Dia Holes
I
- O "
'y 34" radius
Ly Te” Dia.
Holes

See Detail B >
4/ Dia. 112" Vertical 34" Dia.
215" long Support 24" Long

A307 bolt "
o 134" Tube Sleeve A307 bolt

37 Dig. 3" L
8 1a ong .
A307 bolt Spice Plates

SPLICE PLATE

BARRICADE ASSEMBLY DETAIL
(Use when Plastic I-Beam w/
115" Hol low Core Flanges or
1" x 8" x72" wood boards.

D-704-13

Orange White b
Retroreflectorized Retroreflectorized Q| w

20"

— Y

Pavement or ground

TYPE TIII BARR

ICADE

BARRICADES:
Number of retroreflectorized rail facess;
Type I - 2 (One each direction)

Type Il - 4 (Two each direction)
1II- 6 (Three in each direction)

Type

10y

'

See Detail A

“

Vertical

Suppor+t

long

A307 bolt

13,/ Tube Sleeve

13,/ Horizontal Brace

13/ Base support

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was

originally issued

and sealed by

10—1-86
REVISIONS
DATE CHANGE

08-03-87 | Type sheeting
10-01-87 | Del ineator drum note
06-08-88 | Barricade type II1
06-01-92 | General revision
06-10-93 | General revision
09-23-93 | Vertical pane
06-09-95 | Reflective sheeting
03-01-02 | Barricade type IIl

assembly details
04-01-02 | Type [II barricade
12-01-04 | PE stamp added
06-29-05 | Revised Type I1

barricade stripe

MARK S GAYDGS
Regisftration Number
PE-4518,
on 06/29/05 and the
original document
is stored at the North
Dakota Department
of Transportation

9/12/2006 2:16:44 PM S+\SUPPORT\DESSTD\D704-13.dgn




fronge Flogs s 2;2_ CONSTRUCTION SIGN AND BARRICADE ASSEMBLY DETAILS NOTES: D—704-14

24" 96 1. Barricade and Sign Supports: Wooden supports shall be painted white.
12" 16" 32" 32" 16" Steel supports shall be galvanized or painted

e e

o

Vertical

ﬂ o :S See note 1

f L 24" 24"
127 117 12"
A | I A

—

T< 2. Barricade Mounting Signs: The boftom of fthe sign shall be flush with
o the top of the top rall. Wood sign posts shall be 4"x4” min. SFS or
equivalent steel posts. All barricades and barricade mounted signs
shall be assembled with 35" bolts.

o
Il
Il

o

24"

o ] S 2 K] = Sign Supports: Sign supports shall be 4”x4"” min. SFS or equivalent
117 T ~ 1" T o steel post. The anchor for steel supports shall have a stub height
T lo] T o]l of 4” or less. Wood posts more than 4”“x4"” shall be breakaway. Sign
supports shall be imbedded to a sufficient depth so that signs wil
remain plumb throughout duration of project. It is suggested that

11" F‘f‘* [O] <
wood posts have a min. depth of embedment of 5’ and steel posts be
A embedded a min. 3'-6".
h 4 Material: All signs shall be 0.100” aluminums 12 gauge steel, '/’
'Rz 4&7 N POST MOUNTING plywood or other approved material. ,
21 Y = 24"x24" Signs Holes: All holes to be punched round for 3g" bolts.

o

w

ertical

o

[o

Clearance
o — "o _ 9]
w

v
c
%

POST MOUNTING T
b

Assemblies with one
cardinal direction
sign & one route marker

pavement edge

i}
6'T0 12" From II o

24" 4. Alternate Messages: The signs that have alternate messages may have
H POST MOUNTING these alternate messages placed on a reflectorized plate without a
. 12 48”x96"” Signs border and this plate installed and removed as required.

30"
n 15"

B

3

Vertical
Clearance

Advance Warning Flashing or Sequencing Arrow Panels: The minimum
mounting height shall be 7 feet above the roadway to the bottom of
o\ the panel, except on vehicle mounted panels which shall be as high
| as practicable.

I
T* |0

fin. shldr.

Vertical
Clearance

—Tz/Mm. e [TV

o

POST MOUNTING
Assemblies with one 3" |
cardinal direction 17

30"
Vertical
Clearance

Clearance

]
—
/
;wiﬂhf
E

ertical

Vertical

~N

POST MOUNTING
I 30”%x30" Signs

Delineator Posts: Typical fence post sections are shown in Attachment
Details. Other types of metal fence posts may be substituted upon
approval of the engineer. These substituted posts shall have
reflectors attached similar to the ones shown.

[o
w

sign, one detour sign POST MOUNTING

& one route marker Assemblies with
one cardinal

direction sign,
one detour
sign. one route
marker & one
directional arrow. POST MOUNTING

o

30"
e

-,
:

-

;

learance

7. Route Marker Auxiliary Signs: The route marker auxiliary signs such
as the cardinal direction and directional arrows shal |l have background
colors the same as the route marker they are used with (Interstate

route markers, blue background, US and State route markers, white

Zg%lASEUETéﬁE z?z; g?UTTé%G 48" 24"%x30" Signs background, Interstate Business loop and spur, green background, and

i 7 -1-
36 o POST MOUNTING POST MOUNTING County route markers, blue background)

ertical

r
v
c

pEELAEN
Clearance
4-103

\
C
Vertical
Vertical
Clearance

48"

o
2]
w

48" 3

e

” RPN " "o

487"x30" Signs 487x36" Signs 8. Vertical Clearance: Post mounted signs placed in rural areas shall have
a vertical clearance of at least 5 feet measured from the bottom of the
sign to the near edge of the driving lane. In business, commercial and
residential districts where parking and/or pedestrian movement is
likely to occur or where other obstructions to view, the distance
between the bottom of the sign to the near edge of the driving lane
shall be at least 7 feet. The height to the bottom of secondary signs
mounted below another sign may be 1 foot less than the appropriate
height specified. Large signs having an area exceeding 50 square
feet that are installed on multiple breakaway posts shall be mounted a
minimum of 7 feet above the ground.

AT
4
-

10
o

o

24"

&

i
12"
gl
:iﬁ

©

4"+

w
S
e
.
T;
20"

Clearance
60"

[o]

o

2754 "
Barricade

Vertical
Clearanc

Vertical
Clearance

POST MOUNTING
36"x12" Signs

| o __o __o |

Vertical

H
136
I

10"
r;ﬂ

Painted
white

i — [

BARRICADE MOUNTING
48"%48" Signs POST MOU

48"x60"

POST MOUNTING POST MOUNTING
48”x18" Signs 48"x24" Signs

o

"
q\@m
Min.

s T o —

Vertical clearance =
U-post The vertical height
DELINEATOR ATTACHMENT AND POST MOUNTING DETAILS of the del ineator
device adjacent

to the sign

Vertical
Clearance

=z

TING
igns

~
N

60" 60" 3 N 72" N

1 1

o

o] o]

17 o] [0l f* o] ] <] N
_WLH H,g, T 1o | | 1o » wz’jﬁ 24" H 24" sz” 5
19| 10| 3”17 I I %: 19| 1| |o

o

Sand bags

4"4
o}

24"

24" 24" 12"

]
1”

r
b S
36"

]

¢ —
¢ =
[0 —

Tee Connection
6 —34” Dia Bolts 4" max aaYan) ) ==

g’
L
g&o—e—e o000 soj(e@e %e‘woae—ew%é
f

| 1 Post sizes shall be 2!/ perforated tube

P~

=)

Vertical
Clearance

170"
MIn. above
ground level

Vertical
Clearance

Vertical
Clearance

Vertical
Clearance

POST MOUNTING POST MOUNTING
60"%x24" Signs POST MOUNTING 72"%24" Signs
60”x30" Signs

POST MOUNTING

Post to Ground Support Connection
72"%x36” Signs

SKID MOUNTED SIGNS

50"
24" ) ) 6" Ll 1
37 12" F;ﬁ 48 3”17 60 3 60" 3“}7 48 f Il Il
17 e . _ 17 12 Lzt s
o] ¥ ol ol . T ol o T o] o] i ¥ lol Tl W ™ NORTH DAKOTA ]
T | . » 124 | o 1o 1 Y EA e « 120 | X X DEPARTMENT OF TRANSPORTATION This document was
= ” [aV)
| o 1 = | o B anal (s aane 31 Il I P el 6" Ll Ll 10-1-86 originally issued
34 Ll O] 10| g2 1l I o] o] 3 1 [} REVISIONS
L o] [ 19} ] I3 o] and sealed by
DATE CHANGE
o_, .10 )
P SO B e 8751 L » ° o [T ey MARK S GAYDOQS,
| — 0] o] [ o] | 03-30-33 | $ign supports note Registration Number
037238 | Noge o' PE-4518
* 2 i | B e '
3 T BARRICADE MOUNT ING BARRICADE MOUNTING L 10-01-99 | Skid motnted sian - on 12/01/04 and the
< AJ 18" BARRICADE MOUNTING . ; 60”x24” Signs || 02-07-03 | Vertical clearance note .
” 24x30" Signs 48"x24" Signs 11-30-04 | Third post added fo original document
Painted 12-01-04 PE stamp added H
BARRICADE MOUNTING BARRICADE. MOUNTING BARRICADE MOUNTING white is stored at the North
30”x30" Signs BARRICADE MOUNTING 620-1-60 Signs Dakota Department
60"x30" & 48"x18" Signs " " " g -1- i .
487x307 & 487x18" Signs of Transportation




ROAD
CLOSED

ROAD
CLOSED

R11-2-48

M4-8-24

NORTH| M3—1-24

=
m M1-4-24
o]

Post mounted

Barricade mounted

.\\{g

W20-3-48

S

CLOSED

o \\giﬁ

11 W20-3-48
Post mounted

ROAD CLOSED

shal |

ol 4

CONSTRUCTION SIGN LAYOUT

Used where a road
detour point.

direction only.
be shown
and maintained by the contractor.

TYPE E

W20-2-48
Post mounted

is closed beyond a
Signing shown for one

Sign not shown on detour
in plans and instal led

Post mounted

00 MILES AHEAD [| R11-3a-60
LOCAL TRAFFIC ONLY
]
M4-10-48
\\\\\ Barricade mounted
50" to 150’
< M4-8-24

[7 —\]

M1-4-24
11 8

MB—1-21

Post mounted

L DETOLR) M4-8-24

~—\
M1-4-24
58

o M5—1-21

Post mounted

CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS

G20-55-96

SPEED LIMIT ENFORCED

Post mounted

MINIMUM FEE $80
WHEN WORKERS PRESENT

W20-1-48
Post mounted

w20-4
Post mo

W3-5-48
Post mounted

XXX

FEET
W20-Tk-24
Post mounte

R2-1—
(see not

-48 (
unted

d

48
e #6)

SPEED
LIMIT

XX

VINIWW
FEE
$80

R2-1a-24
Post mounted
SPEED
LIMIT
XX T
R2-1-48 - ’:D
Post mounted N
(see note #5) -
b TT

[ en N
{RoAD_WoRK >
G20-2A-48

Post mounted

ADVANCE WARNING SIGN SPACING
Distance Between Signs
Road Type Min. (f1) Post mounted
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 fto 60 mph) 850 1350 2200
Rural Expressway and Freeway
(70 mph fto 75 mph) 1000 1500 2640
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500

TYPE F
CONSTRUCTION SIGN LAYOUT

Two lane highway with one
is at a point where it

3 eq spaces

lane closed.
is visible to approaching traffic.

END
ROAD WORK

G20-2A-48
Post mounted

R2-1-48
Post mounted
(see note #5)

Vertical panels may be

substituted for drums if
there is not sufficient
room to place drums. as
determined by the Engineer

R2-1-48
(see note #6)

SPEED
LIMIT

VNN
e

$80
R2-1a-24
Post mounted

W20-4-48
Post mounted

W20-7a-48

XXX
FEET

W20-Tk-24
Post mounted

w20-1-48
Post mounted

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

G20-55-96
Post mounted

F lagger

D-704-19

Notes

1.

Variables
S = Numerical
W The width of taper
L Minimum length of taper, or S x W for freeways.
other roads with speeds of 45 mph or greater, or
W x S2/60 for urban, residential, and other streets with speeds of 40 mph
or less.
Barricade shown to be placed on roadway shall be on a moveable assembly.
Sign to be mounted on barricades shall be mounted with the sign bottom
on the top of the ftop barricade bar. Sign shown to be placed on the roadway
shal | be placed on skid mounted assemblies.
Del ineator drums used for tapering fraffic shall be placed at 3 equal spaces.
Delineator drums for tangents shall be spaced at 2 times dimension ”S”.
Sequencing Arrow Panels
Panels should normal ly be placed at the beginning of the taper. Where
shoulder width does not provide sufficient rooms the panel should be moved
closer to the work area so that it can be placed on the roadway surface.
Type A shall be used on roadways with slow moving traffic speeds and |ow
volume (25 mph and 750 ADT or less).
Type B shall be used on roadways with moderate fraffic speeds and volumes
(40 mph and 5000 ADT or less).

value of speed |imit or 85th percentile.

expressways, and all

Type C shall be used on roadways with high traffic speeds and volumes (over
40 mph and 5000 ADT).
The speed |imit shall be re—establ ished. The exact speed |imit shall be

determined in the field, dependent on location and conditions.

The reduced speed |imit shall be determined dependent on the in place speed
limit before construction. The speed |imit reduction should not exceed 10 mph
below the existing speed |imit, unless the design speed of the work zone
feature has been reduced below the 10 mph. In this case, the speed [imit
reduction shall not exceed 30 MPH. Where speed |imits are to be reduced more
than 30 MPH, a second speed |imit sign shall be installed with the desired
speed reduction but shall not exceed 30 MPH. The second speed |imit sign shall
be placed at !», B.

When warning signs are used in urban areas and the signs are not portable,
flags shall be instal led. 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 |Iimp it will not touch the sign. Rural areas
will not require flags.

Existing speed Iimit signs within a reduced speed zone shall be covered.
Obliterated or covered pavement marking shall be paid for as Obliteration

of Pavement Marking. The covering shall be approved by the engineer.

Where necessary, safe speed to be determined by the Engineer.

The contractor has the option of using portable sign supports in |ieu of post
mounted sign as shown on the standard drawings as specified in section

704.03 C.

G20-55-96 or R2-1a-24 sign are not required when a pilot car operation is used.

KEY

“—_ ] Flagger

Type 1

Drum Barricade

. Type A JI

Delineator

E Sign ﬂ[

4  Cone

® Del ineator ]:

Type I1
Barricade

Sequencing
Arrow Panel
Type I11I 7 Work/Hazard
Barricade ,IA Area

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION This document was

10-1-86 originally issued
REVISIONS and sealed by
DATE CHANGE

MARK S GAYDOS
Regisftration Number

07-19-02 |Reversed End Road Work
& Speed Limit Signs
07-25-03 |Revised R2-1a and W20-

01-16-04 |Revised type F _
04-01-04 RZXSZG Fzzesign & PE-4518,

Warni i i

wornito ston'siecire. | 0n02/16/2007and the
12-01-04 |PE st dded P
06-29-05 |Added W3-5 fo type F. original document

Rov. Adv. Marning Tobles| i 5 st+ored at the North
OO e e. STraction Dakota Department
of Transportation

02-16-07 |Added W3-5-48 to
opposite direction of
Typ_s F layout

2/27/2007 8:45:04 AM

R:\SUPPORT\DESSTD\D704-19.dgn




CONSTRUCTION S{GN AND BARRICADE

G20—2A-48
END Portabl
j/ ROAD WORK orrtavie Truck mounted attenuator
| (optional)
L
I~

Portable

LOCATION DETAILS

Notes

D-704-24

Variables

Numerical value of speed |imit or 85th percentile.
w The width of the taper.
L Minimum length of taper. or S x W for freeways, expressways. and all other roads with speeds of 45 mph or greater.
or W x S2/60 for urban, residential, and other streets with speeds of 40 mph or less.

Del ineator drums, or cones used for tapering traffic shall be spaced at dimension “S”.

—= elineator drums, or cones use or tangents sha e spaced a imes .
AA‘A W20-1-48 Delineator d d for t ts shall b dat 2 ti s
- & _— - — — —— —— Portable Sequencing Arrow Panels
t t: t: t: Type A shall be used on roadways with slow moving traffic speeds and
END low volume (25 mph and 750 ADT or less).
‘ ‘ | ‘ P ‘ ‘ 1/3 . . Work area | ) Type B shall be used on roadways with moderate traffic speeds and volumes (40 mph and 5000 ADT or less).
c 2B 2 B A Longitudinal buffer space 2 A 2 A ROAD WORK Type C shall be used on roadways with high traffic speeds and volumes (over 40 mph and 5000 ADT).
\ \ ‘ ' G20-2A-48 The speed |imit shall be re-established. The exact speed |imit shall be determined in the field. dependent on
location and conditions.
Portable The reduced speed |imit shall be determined dependent on the in place speed |imit before construction. The speed |imit
SPEED TYPE U (Optional) reduction should not exceed 10 mph below the existing speed |imit, unless the design speed of the work zone feature has
When speeds are reduced been reduced below the 10 mph. In this case, the speed |imit reduction shall not exceed 30 MPH. Where speed |imits are
LIMIT to 40 MPH or less. to be reduced more than 30 MPH, a second speed |imit sign shall be installed with the desired speed reduction but shal
>< >< SPEED not exceed 30 MPH. The second speed |imit sign shall be placed at'/B.
(optional) LIMIT || Rg2—1-48 When warning signs are used in urban dreds and the signs are not portable. flags shall be installed. The flags shall be
p (See note #4) 24 inches square, mounted perpendicular to the edges of the diamond sign, and at such a distance above the edge so that
END R2-1-48 >< >< Portable when the flag is limp it will not touch the sign. Rural areas will not require flags.
ROAD WORK (see note #5) (Optional) Existing speed |imit signs within a reduced speed zone shall be covered.
~ W1 48 Portable pTI The contractor has the option of using portable sign supports in lieu of post mounted sign as shown on the standard
G20-2A-48 W20-1-48 =1= W3-5-48 drawings as specified in section 704.03 C.
Truck mounted attenuator
Portable Portable Portable Portable 2 = H— WORK
(optional) \\\\\
AHE
|:> Work area W20-1-48
A & 7'y Portable
A % Longitudinal Buffer Space
Y N S Sl M -~ : =N\ S
': ': t: t: t: ﬁ Speed Length
(mph) Min (feet)
| ! I (optional)
L ¢ | 2 B | 28 | A 3L Longitudinal buffer 2 A ‘ 2 A P — 5 s
space
\ ROAD WORK 2 s
SPEED TYPE R SPEED GPZO;ZAD—‘% 35 250
orTta e 40 305
LIMIT Shoulder work LIMIT | R2-1-48 75 360
(optional) Portable
50 425
G20-1a-60 >< >< >< >< (See note #4) 2 -
Portable W3-5-48 50 570
ROAD WORK W21-5-48 Portable R2-1-48 50 570
NEXT 00 MILES Portable (see note #5) 70 730
Portable
- - - 75 820
e —_— —_— } _— _— _— ADVANCE WARNING SIGN SPACING
<:::3 Distance Between Signs:
- Road Type Min. (f1)
A B C
See D‘Uﬂ§ Urban - Low Speed (30 mph or less) 150 150 150
ﬁ ﬁ ;: ;: ;: for details = = Urban - Low Speed (over 30 fo 40 mph) 280 280 280
e Y N AN I I Urban — High Speed (over 40 mph to 50 mph)| 360 360 360
E:::> Rural — High Speed (over 50 mph to 65 mph)l 720 720 720
_— —_— —_— —_— —_— Urban Expressway and Freeway
'Z:> (55 mph to 60 mph) 850 1350 2200
® ® ® ® Rural Expressway and Freeway
B T T 1T 3?7 T ( + 0 (70 mph to 75 mph) 1000 1500 2640
': ': ;: ;: t 2 2 t t optTiona Interstate/4-Lane Divided
oo N END (Maintenance and Surveying) 750 1000 1500
c I, B Iy B 2 A Iy A 173 L 2y | “Barrier Iz A lp A ROAD WORK
— 0 or drums KEY
oF 620-2A-48 .
53 Portable — Type I barricade
i
TYPE HH — Type Il barricade - Work area
= Type III barricade
sPEED| Shoulder closed on freeway [spgep fot P T Flagger
LIMIT LIMIT Portable ': Sign oco Sequencing arrow panel
>< >< >< >< (See note #4) @ Del ineator drum T Type A delineator or
= vertical panels back
“ [[NEXT 00 MILES R2-1-48 b idge Cones to back
|
W20-1-48 (optional) W20-52-54 (see note #5) — — — —
Portable Portable Portable Portable

W20-1-48 <=
Portable <= <Sggi$mgg> N

Max i mum
5 miles

(Optional)
W20-52-54
Work area Portable W21-5-48
Portable

SHOULDER

WORK TYPE T

Mobi le operation on shoulder

Work beyond the shoulder
Signing not required if work space is
behind a barrier, more than 2 feet
behind the curb or more than 15 feet
from the edge of the roadway.

W21-5-48
Portable

Iy A
NORTH DAKOTA .
DEPARTMENT OF TRANSPORTATION This document was
_ 10-1-86 originally issued
R2-1-48 REVISIONS
(see SPEED DATE CHANGE and sealed by
note #5) LIMIT o015 1 — Mark S Gaydos
eneral revisions
We0-ra-48 Portable >< >< 10-04-99 |Type HH barrier Registration Number
Portable 11-15-99 |Add taper width & note
PAINTING ) W21-50-48 03-15-01 [Revised note 2 PE—-4518,
AHEAD Portable R2-1-48 07-19-02 |Reversed End Road Work
(see & Speed Limit signs on 06/29/05 and the
I I note #4) 07-25-03 |Revised R2-1a and W20-1 . . | d +
o A . 04-01-04 |Removed fee sign & rev
W21-50-48 Bridge painting Portable worning & butfer spacing| . O 1 d1Ndl documen
Portable rev note 5 is stored at the North
12-01-04 |PE Stamp added
06-29-05 |Replaced R2-5a with W3-5 Dakota Department
W20-7k-48 Rev. Adv. Warning Table, .
Portable Rev. Note 5 of Transportation

1/21/2005 8:31:37 AM S:\SUPPORT\DESSTD\DT704-24. dgn



4 Places
on Coupler

Tubes
A

2000 Lb Capacity
Spindle and Hub
(Each End)

4 Corners
of Hub

2" Ball Coupler

%

X 1/8" X 12"
Square Tube

\< 1%" x 14" x 12" PL

PORTABLE SIGN SUPPORT ASSEMBLY

L2"x 2" x 3/16"
x 36"
7
Q
AN
L2"x 2"x 3/16"
x 165"

r

Il \

3" x 3" x 4)%" Channel /

Channel,
One Side %

RN
p Tubes
A
ERONT
131/2n

\ 1" Dia x 3" Pipe

at 10 Degrees Offset

Square Tube

1/4.‘ x 30"

2]

%" Dia /

Outside Edges
% of Angles (Typ)

TOoP

\
%;[:

B 30"

U (Typ)

21/2'. X 1/8" X 90"
square tube

J_i L2"x 2" x%" x 9"

ERONT

Typ

195" x 1" x 12" PL:

%

[ | I vt | gy Sn——— ]

\ 3" x %" x 60"

Square Tube
RIGHT

%

Typ
%

v %

D-704-50

The maximum weight of the assembly is

250 pounds.

Use a 14" wheel and tire.

Automotive and equipment axle assemblies
may not be used for trailer-mounted sign

supports.

Other NCHRP 350 crash tested assemblies

are acceptable.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

11-23-10

REVISIONS

DATE CHANGE

This document was originally
issued and sealed by
Roger Weigel
Registration Number
PE- 2930,
on 11/23/10 and the original
document is stored at the
North Dakota Department
of Transportation




PIPE OR W-SHAPE ASSEMBLY DETAILS

D-754-1

Sign y y Support y , Sign
Overhang ‘ { Spacing { ‘ Overhang
‘ ‘ ‘ ‘ NOTES:
‘ MINIMUM VERTICAL CLEARANCE:
E H H Signs installed at the side of the road in rural districts
29 shallbe atleast5 feet measured from the bottom of the
See Horizontal Clearance Table sign to the edge of driving lane, or Auxiliary Lane. Where
Edoe of driving | parking or pedestrian movements occur, the clearance to
e of drivin ane — H
o uxinary lane the bottom of the sign shallbe atleast7 feet.
\
— N AN . . . .
fpuisz Joint sha o) Directional signs on expressways and freeways shall be
1z P P installed with a minimum height of 7 feet.
e If secondary sign is mounted below another sign, the
Y Graded Roadway , 9 |[f— 1 ] s heet 55 major sign shallbe installed atleast8 feetand the
E,g /" for number of posts. 23 secondary sign shall be installed atleast5 feet above
% Finished Surface Width =5 ££ required 8z the edge of driving lane. Allroute signs, warning signs,
v . >0 85 and regulatory signs on expressways and freeways shall be
¢ Roadway r—iﬁmshed Shoulder Varies = t t7 feetab th d £ drivi |
TN {~—— Finished Shoulder Tz at leas eet above the edge of driving lane.
& Crown Rate — e .
Pumt, Depth Foreslope Where signs are placed at least 30 feet or more from the
‘ Drop edge of the traveled way, the heightto the bottom of such
| i sign shallbe 5 feet above the edge of driving lane.
=] e Slip Bases
Graded Shoulder *y<f\ Signs may be placed a maximum of 6" above the vertical
Stub Post = Foundation Depth clearance specified above.
TYPICAL SECTION ‘ ‘ 0”-{Ipilethand stub Foundation Depth
HORIZONTAL postieng Foreslope or H' pile and 'stub
CLEARANCE (Foreslope SIGNS) j S ‘ ‘ post length
PIPE OR W-SHAPE Foundation L
SHOULDER | OFFSET ) /
WIDTH ft ft Foundation
Oto2 16 60 ‘r—i Center of sign
>2 to 4 Sign L Support L o . Sign
0 18 Overhang T Spacing ‘ T ™ Overhang
>4 to 6 20 ‘ ‘ i ‘ ‘

i Reflector to b ted faci
>6 to 8 2 F \ traffic atan angle of S3-away
>8 to 10 24 S,E’ ‘ ‘ ‘ ‘ from oncomong traffic.

ot
T o\ Q
\‘¥ Fuse Joint e
12 _1‘ (Pipe and W-shape) ‘é’ﬁ’
8 33
Y, Graded Roadway 55 ££ g? 8
gﬁ gg s d 4 oo § Center at gore
Y, Finished Surface Width =0 33 Summary heot = between finished
- ) 8 for number of c shoulder of main
"7 Finished Shoulder Varies ao posts required = line and ramp
¢ Roadway ~—— Finished Shoulder < /
Y ‘ Crown Rate ———m— N Finished ‘ Finished
Pvmt. Depth Eoreslope Shoulder Shoulder
T ‘ First post —— | | " Main_line Ramp
Slip Bases
Sloy
TYPICAL SECTION gﬁi‘ﬂ?&’erj\% i i wasmonorsost | ‘
c
(OFFSET SIGNS) )| M Foundation Depth E
PIPE OR W-SHAPE Bolted (iyp) suo post—| | B A 2
a e |
Foundation J Foundation
OBJECT MARKER
. Reflectors and border
(Tgpﬁ%nBanDe""eam (Type IX or equal) direct INSTALLATION )
By aasround (Posts shall conform to section 894.06
of Standard Specifications.)
OBJECT MARKER
(Optional)
Finished 16'Min. Finished shoulder
sr‘w‘ulder L A 7
14'Min /1 7—1 N 1 NORTH DAKOTA
! 8 DEPARTMENT OF TRANSPORTATION ) o
I m— 12110 This document was originally
Gore Sign REVISIONS issued and sealed by
DATE CHANGE .
Type A Delineator Roger Welgel,
(optional) . .
Registration Number
\ PE-2930,

EXIT RAMP

GORE SIGN PLACEMENT

Finished shoulder

on 12-1-10 and the original
document is stored at the
North Dakota Department
of Transportation




STRUCTURAL DETAILS
W-SHAPE SUPPORTS

D-754-13

A
v
AN f=————— Sign post " " J J
| f—— ) ——= - J— ]
Typ. Stiffener plate T Plate thickness = t3 Plate thickness = ts - L K L= =L K L =
i NOTES:
| (see detall A | Post shall not extend i 1 I | 7 I
Typ. ! Y g lifting hole ! /  above paneimore H B H B Structural steel shall conform to Section 894.05 B.6
L/ (optional) %" bevel j : than %2 rei ‘Aa U %{ép o= d Ter b + &1 of the Standard Specifications. High strength bolts
G CID] G — L 14 shall conform to ASTM A-325.
Top hase piste . ! J D [y R— J//" b ] % < | N — @ postout 1 % é o é M€ postaut
3;“ ‘ 4} B ({gpg";'all';""g hole ‘ H B # w éﬁfi H I + T Refer to "Sign Summary" sheet for specific data on
] gl il h
Removeb:"galyanizing = = T — 74 c ‘ . T P T T e ticknoss £, each individual sign installation.
Tros Orpeads in was er/ ] ¢]:1 t STIFFENER PLATE DETAIL e % M ¢ post /% Perforated fuse plate shallbe installed on side of
Bottom base plate \? f \ ﬁﬁ Bl i fSalg panel € post 2 post facing traffic.
c—= [=—— 2B + postdepth —— . [ All posts shallbe saw cut. Plates may be sheared
/ ‘ Install keeper plate f=—2C + postdepth —= Sign post —=—| PERFORATED FUSE HINGE PLATE or flame cut using a mechanically guided cutting
Ground line | below washer i | | g PLATE DETAIL DETAIL torch in accordance with Section 754.03 E.6.b of the
‘ - E | é){ﬁu = 2R ‘ .Standarlc_!d Specifig‘ﬁtiosns&Edg7e5 Eroe:faéaéion ?r;ﬁu be
H.S. bolt with h hi | - - - l — In accordance wi ection 3 .0.C Of e
nut & 03 xéshs?f"és: * ‘ T o i Standard Specifications.
table for bolt dia and - W-shape pile A D A
torque. See ASSEMBLY |.—— 28 gauge galvanized Hi late Perforated f late ASSEMBLY PROCEDURE:
PROCEDURE. Ab Lo sedshea Lo (ses dotai) (see detal) T 1. Assemble base plates fogether with bolts and with
T } } ‘ @] @ one flat washer between top base plate and the
keeper plate.
! e Bearing-type connection . . i i
SIGN POST ELEVATION ‘ :ég(hn?ir%z%fhﬂgfaaﬁﬁs boit, @“ @ ﬁ?;h"’;%;z,‘;‘ihﬁ’;’x‘eﬁg‘;’; bolt, % ?rgertenasallr%g:??:omgggb b%tl)tsstthe maximum
KEEPER PLATE H Bottom edge and lock washer ' hex nut, two flat washers, possible with 12" to 15" wrench to bed washers
B | —— / of sign panel and lock washer and shims and to clean bolt threads.
Flange thickness - %" (typ.) ‘ al 4. Loosen each boltin turn and retighten in a
"c’ c*‘ 5} @h 4 Post shall be saw cut systematic order to the prescribed torque (see
| | 5) @E’ T before galvanizing table.)
I \ _ ‘ I / - 5. Assemble perforated fuse and hinge plates to post
E 12 ‘ | IR E J\J-/ an DETAIL "A with bolts and with one flat washer and lock washer
4 | _ _ Post cut | See DETAIL "A under nut. Tighten all bolts the maximum possible
l —h % - = with a 12" to 15" wrench to bed washers and shims
Tvp.) WP R } L panel bolt _ _ and to clean bolt threads. Loosen, and retighten
! 1 ] bolts in a systematic order.
kS | — ST y
A D trz \ [ = A FUSISDI?E \‘iI(E)INT Slotted hols\ I
! > Wind beams (see ) -
12 4‘ ‘ %i* Standard Dr‘a\sving ( W) Post clip
— A 1 D-754-14)
y — N 2 —F
E | N7 Sign post L
» Sign post —— Si |
* | = e 0
; |~—— W.sh
W-shape pile 4L sig-ﬁ :g:t ' =D o
Y — 6" or 12° [ 1
SECTION A-A SECTION B-B s ™ > = - . >Pmm
" </ | L
Sections shown are for installations on right s Base connection 12t [ Lep I
shoulder and in gore. Installations on the left g’;‘ - '/i [ [
shoulder shallhave the plate slot bevels reversed. - .- 12 — ] Ground line 12" | |
T d G i i : P
Base plate R—l j Sign post — Fd
1 1 1
—F @¥
R "} ls\'nactnl;r ’gla[t)e (see Post clip _L 14~ I~ Panel bolt
i " ' al rawin, | . .
Ground line L\ 1 14 D-754.14) wing SECTION E-E Note: Post clips shallbe installed on both
50" \J R ] - _su‘i’_es tgz each post at each panel joint as
|=— W-shape pile indicated.
Maximum projection of base plate shall not extend above Furnish 2 - 012"+ thick and 2 - .032"+ A= (same size as post) SECTION F-F
e ine € parsllio sy chort,whic s pependier o fhck shim porpost. Shims shal T TYPICAL PANEL MOUNTING
has tr?e chord's eynd ints on the ground sungface yon be fabricated from brass shim stock i i " di
opposite sides of the p;;ub post. ‘ or strip conforming to ASTM  B36. — L Sin panelface " 1" da. r
Nylon insert —— |
SECTION C-C SHIM DETAIL SIGN SUPPORT DETAIL wasnet o or 12 ]
Panel bolt %" inside dia.
Post dii A /%"-16 x %" long *
W-SHAPE BASE CONNECTION DIMENSIONS FUSE AND HINGE PLATE DIMENSIONS ostelp hex head bot, hex Clipped to fit
POST AND Nimiegd nut, lock washer,
L and two flatwashers Thickness = %"
PLE SIZE | ,BOTSZE | A | 5 | ¢ | p | e |t | ta|w | R| G| H | o | k| L|M/|a]| &/ ts|BOT e e i) S b
AND TORQUE DIA. center horizontally. FLAT WASHER DETAIL
W4x13 3/4-" g X 31/2" 8" 21/" 11/|| 31/u 11/:. i 1/" 1/u 13/ " on 11/" 4" 21/u 7/|| 1" 11/ " 3/u 3/" !yu
Torque = 600 in-lb 2 2 2 “ 2 4 2 4 4 8 . 4 8 8 NORTH DAKOTA
Y g x 3% W-shape post ——= DEPARTMENT OF TRANSPORTATION . .
W5X16 Torql:e - 6002 in_lb 6" 21/2" 11/2|| 31/2u 11/4u 1:- 1/211 %u 13/32u 21/2u 11/4u 5« z%u 11/8" 11/8" 1%8“ 7/8" %u 3/4" 071504 Thls document was Orlglnally
%" o x 44" 12 REVISIONS issued and sealed by
n n 3m n " 1m 1/n 1m 15/ n 1/ 1m " 1/n 1/m asn 13/ u 1n 3/n 3/m
W6x20 Torque = 800 in-lb 8 3 1% 4 2 1% 1z % Yo 2V 1% 6 3% 1% 1% Z5 1% V3 % DATE CHANGE MARK S GAYDOS,
% o x 4" ¢ ¢ 0585 | Pay tngth Registration Number
W8x24 T 8 @_ 8004' b g 3 1%" 4" on 14" A % B | 21 15 | e | 3" 15" VAN A 14 1 %" ! ! 90008 Fg{wznsghers g u
orque = in- 040301 | Remove splice plate PE- 4518 ,
W8x28 "6 x & 8" 3" 2" 4" 2" 1%" %" S | V" | 2% | 1Y | 6% | 3V | 1V | 1% | 1Y | 1% | " 1" é;%% Ezmﬁdedn?f’tzkﬁh and added 04/23/07 d th iginal
Torque = 1000 in-Ib 2 4 16 2 2 2 2 2 2 (] 18 ) 2 ook washor on an e orginal
0 - —1 08-05-04 | Removed stub post document is stored at the
11/8 2 X5 " 1/n " 0 " 1/n 3/m 5/ m 19/ n " 3/m " 1/n 1/m " 1w 1n 1/n " 12-01-04 | PE Stamp added
Wex31 Torque = 1200 in-lb 9 3% 2 5 2 17 # 70 7 3 14 8 5% 4 2 6" | 174 7 1 05-25-05 Qgghsgr;{':gsb“’“s and North Dakota Department
1/u 1 04-23-07 | Revised details and notes .
W10x39 Toque/s =¢1)2(0‘(5) indb 9" 31/2" o 5" o 11/2" :%u 5/‘6" 19/32" 3" 13/4!! 8" 51/2" 1%|| 17/Bu 13/16" 13/5" 1/2" 11/Bu SECTION D D of Transportatlon

412612007 1:44:26 PM
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WIND BEAMS AND ANCHOR PLATES
FOR W-SHAPE SUPPORTS

Wind beams

Details

— Sign

S 3x75

4 -%" Dia.x 1%%"
long hex head

/ bolts with
tapered washer,

lock washers

and hex nut

I
|
\
|
|
|
| %"
|
|
|
|
|
|

‘ |
‘ ‘ Sign
|
L END VIEW
L 1
|1
S ﬁ‘E :;,—,—,%:—:—:z:—:—:aﬁ: DETAIL
@ L | W4-13 or W5-16
— i 4 - %" Dia. x 1%"
fosd oo long hex head
T M Fuse plate — 7 bolts with S 4x77
‘ tapered washer,
lock washers
| and hex nut 3%
[p— W-shape post ] ‘
| I
|
Breakaway % A % \
bases - ‘ — .
] x ‘ J
Ground line 17" Sign
END VIEW TOP VIEW
(((E(((é}l((f((( DETAIL
R W6-20, W8-24 & W8-28
\ } } /
\ /
12 VL Ly
(I
(I 30"
" 4 - %" Dia.
} } 24 4 - Dia. " bolts with
bolts with lock washers
} } 1 v lock washers ‘ ‘ ‘
% |
} } 1%6" B
N & v 3
4"
1%6" — @
(I
| i 1%" — L‘*
L %" Plate ——| .
o K %" Plate — L -
[ 6" | L——j LL 6" ‘ ‘ ‘ A
12 aly
77" - . 7Y
15"

The B distance is calculated by
the following formula, b=A/4.

W4-13
& W5-16

W6-20, W8-24

The wind beam shall conform to & Ws-28

section 894.05 B.6.

The bolts shall conform to
requirements of ASTM A-307 and
galvanized according to AASHTO M-232.

ANCHOR PLATE DETAIL

D-754-14

4 -%" Dia.x 2"
long hex head
bolts with -
tapered washer S 5x10 4%
lock washers
and hex nut
=&
2% -
£an |
$w %
—~ | ‘_7
‘ W-shape
W-shape | | post
post !
\ \
4 1%" | x J !
Sign
ToP VIEW END VIEW TOP VIEW
DETAIL
W8-31
4 - %" Dia. x 2" S 6 x 125
long hex head
bolts with
tapered washer ‘
lock washers
and hex nut
—
W-shape T %ﬁ
post W‘W
I I
‘ W-shape
post
|
13/ n \ ; |
1% ‘ Sign !
END VIEW TOP VIEW
DETAIL
., WA10-39
36 4 -%" Dia.
/ bolts with
lock washers
2%
6 !
©
(2]
2%1:

%" Plate ——1

K1

;
!
L

Wg-31 & W10-39

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

05-25-05

This document was originally

REVISIONS

issued and sealed by

DATE CHANGE

MARK S. GAYDOS

06-29-05| Revised bolt
requirements

04-23-07| General revisions

Registration Number
PE- 4518 ,
on 04/23/07 and the original
document is stored at the
North Dakota Department
of Transportation

11/24/2008 1:05:15 PM
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NOTES:

1. 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'shallbe 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.

2. Minimum Vertical clearance: Signs installed atthe 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 auxillary lane.
Where parking or pedestrian movements occur, the clearance to

the bottom of the sign shallbe atleast 7'.

Directional signs on expressways and freeways shall be installed
with a minimum height of 7'. If the secondary sign is mounted
below another sign, the major sign shallbe installed atleast 8'
and the secondary sign shallbe installed atleast5'above the
edge of the driving lane. Allroute signs, warning signs, and
regulatory signs on expressways and freeways shallbe at least
7'above the edge of the driving lane. 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 shallbe 5'above the edge of
the driving lane.

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

Face of curb or
edge of driving lane

Stop sign

Centerline of roadway

STOP SIGN LOCATION
WIDE THROAT INTERSECTION

Note: This layoutis to be used for the
placement of "Stop" signs.

HORIZONTAL
CLEARANCE
TABLE
SHOULDER | OFFSET
WIDTH ft ft
0to2 16
>2 to 4 18
>4 to 6 20
>6 to 8 22
>8 to 10 24

R=Radius | Y-Max | Y-Min
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'

ASSEMBLY DETAILS

Sign
overhang \

D-754-23

Support spacing
Distance support
below top of signj
1 [ -1
} I I |
% (. I |
S |l I |
< Il I |
5 Il I |
(7] |l I |
| ¢ of A ___ I
! roadway
‘ 12 See Horizontal Clearance Table Second support -
;
‘ 3 / See summary
‘ Y, Graded roadway ‘E 5 sheet for number
© ey /N of supports
‘ Y, Finished surface width 2 ol @ required.
= o
i Edge of driving lane Finished shoulder Finished g S
' or Auxiliary lane varies 0 to 10' shoulder g “8’_
— 7]
! o
! o
[ ‘ N R |
! =~
T =4 foreslope
H==t-r - -l 3
P s T4+
‘ [ 5 H =%~
I el= — ==
| <|5 Il
| | I
TYPICAL SECTION (WITHOUT CURB) - B N
LI
Sign
overhang “\\ Support spacing
Distance support ‘
below top of signj
T R |
I I I |
- I I |
) I Il |
2 I Il |
c I I |
(o2}
7] Il I |
N d__1
¢ of §
! roadway g
1=
| % Roadway | See i‘:’ =
‘ note 1 g S
‘ ) N
(]
! >
| ~ Second support -
! See summary
| | sheet for number
of supports
| L] 1 € required.
5 ||
S
<
[5]
c
<<

TYPICAL SECTION (WITH CURB) L

Residential or Business District

I [ 3Min

| 6" Max
| 3'Min
| 6" Max

=K
== | %
i) =S
shared use path ==
- < |0
~—.

\\\’jﬂ |\\;

SHARED USE PATH
Bicycle - Pedestrian Path

} NORTH DAKOTA
| DEPARTMENT OF TRANSPORTATION
| 12-1-10
REVISIONS
DATE CHANGE

f foreslope

This document was originally
issued and sealed by
Roger Weigel,
Registration Number
PE- 2930,
on 12-1-10 and the original
document is stored at the
North Dakota Department
of Transportation




Use Mfgr's template " V-groove for drainage

for bolt location (Curb side only)
4'x 4' Workin ‘ﬂ Foundation for Pad %

CONCRETE FOUNDATIONS
(TRAFFIC SIGNALS & HIGHWAY LIGHTING)

Expansion Joint

Variable

area slab \j ‘d‘ =
—> (onliuglh |
Conduit ;

1" Bevel (Vi
Variable Ground

PLAN

rod

Anchor bolts as

O H }‘/ per manufacturer's

T recommendations

I
} m“ ~_1" Bevel
on top 18"

|
!
IHE PR v

\
!
HH}‘
\\H“
‘\H“
‘il

]

S <

# and size of conduit

Mounted Control Cabinet

Ground rod ~ copper
weld ¥5" x 10'-0"

2" min

48"
24" 18"
0 N

ELEVATION
CONTROLLER CABINET FOUNDATION PAD MOUNT

The Controller Cabinet Foundation shallbe bid as
Concrete Foundation - Traffic Signals.

" as shown on plans.

6-0"
213" Ground rod
" 10" Concrete Insert %" x 10-0"
: for %" bolt z 8"
co‘ i‘l * » =
:‘:— ———————{L g .’\;
%h | ‘ :// . ? 'g |
5 iy iy =g ! o el =
ol 2 &l (LI M L o] E
Sl=| & \ e [optiagi I 31
E?'a att-+1-——4—o| -1 5% -.:’3
%L | ‘ J o ,
o B i " 1 -
i ! 4
io% 4| ¢£‘J ® A-A
1-2" 4SS @ 10 2" Dia Conduit
3" #4 Deformed re-bars (unless otherwise
(typ) specified in plans)
PLAN
Conduit Bushings  Feed Point Cabinet Conduit Bushings

%" Bevel | \Jransformer | |
i \ L
Eoi o e A .
’v?

1
C

T
| L

Anchor bolts as
H | " per manufacturers

1 e recommendations
| 1M ]ﬁ\\/
O R AT A N
BTN oL s e s et ir
6" Sand cushion r o
max. %" aggregate
[ —_
" Dia Rigi i Ground Rod
2" Dia Rigid Conduit P 10-0° 4 - 2" Dia Conduits
(unless otherwise
ELEVATION specified in plans)

TRANSFORMER & FEED POINT
CABINET FOUNDATION PAD MOUNT

The Transformer & Feed Point Cabinet Foundation Pad Mount
shallbe bid as Concrete Foundation ~ Feed Point~ Type A.

Place slab on same

side of base as door
on Control Cabinet
\C‘oncret’e\

4'-0" Sq

PLAN
'xvx%zﬁ [PNVONVY
) %
ELEVATION

WORKING AREA SLAB

The Working Area Slab shall be installed where
shown on the plans and shall not be bid separately
but shall be included in the price bid for Concrete
Foundation - Traffic Signals.

Min 2 threads
exposed Top Nut

T

Base

Plate ™

Flat Washers

\_Leveling Nut
\ Finish elev of
foundation
Anchor

Bolt
ANCHOR BOLT DETAIL

Longitudinal
Reinforcing (typ)

1%" Cl

#4 Round or Spiral
Tie Bar (typ)

Conduit

20" 2" Dia Conduit
#4 (unless otherwise
Ground rod Deformed specified in plans)
¥" x 10'-0" -
2 re-bars ﬂ
—l-y 4" V-groove
N for drainage Ground Rod
(Curb side only) Anchor bolts as per
J PLAN manufacturer's
g Conduit recommendations (typ)
) Bushings =l s
o-—T i E 1" Bevel ushing NN .
z - — T ¢ <
Z o E b St
o ot ¢ Top of Curb or 2N el DH HL et N NYONY N
a Grade at¢ of . e }'\ :
3 Foundation & A Ll gL
R T IR S
QL y s/ \Q | :
an bj - i = S o
Conduit 7 |4 # ] —
— p— - T " Min | 2
A T | =
Ll o" | o" Li ] An anchor bolt cage Bl = 5| 2
shallbe shop fabricated b I = 3
PLAN from #6 bar circle or %" y I ® K2)
Conduit Bushings ~ Feed Point Cabinet square stock or approved 3" CI |- | ! o B
equalwelded to the inside (typ) | H o o
3" Bevel | | iw of anchor boltto hold . . j 3 o
. alignment. Diameter |, ! = Fl g
- e (see plans) | . H - S
AN H NN : L
SN T 2N Longitudinal Reinforcing || I
L (see table for size) - I
6" Sand_cushion N 7 H
max %" aggregate .
+agares #4 Round or - e
Ground Rod 4 -2" Dia Conduits Spiral Tie Bar [ 77 """
U x 10-0" (unless otherwise (tyr) ole zr*
specified in plans) ==
ELEVATION -
Ground Rod - copper
FEED PO'NT CAB'NET weld 1/2"X 10'min with
FOUNDATION PAD MOUNT bolt type clamp atto
ELEVATION P P atiop

The Feed Point Cabinet Foundation Pad Mount shall be
bid as Concrete Foundation ~ Feed Point~ Type B.

LIGHT & SIGNAL STANDARD FOUNDATION

D-770-1

NOTES:

LIGHT & SIGNAL STANDARD FOUNDATIONS:

See plans for conduit size, number of bends and correct position
for each foundation. When conduit does not continue beyond
the foundation, conduit with a 105° bend and bushings on both
ends may be substituted for the 90° bends shown. See plans
for correct size & location of foundations. The grade and exact
location shallbe established by the Engineer in the field. All
reinforcing shall be Grade 60. Tie bars shallhave a minimum
of a 12" lap. Reinforcing may be omitted for Type I, II, V, VI &
VIl signal standard foundations if the anchor bolts extend to
within 3" to 6" above the bottom of the foundation. A minimum
of 6 anchor bolts shallbe used for cantilevered structures.

CONTROLLER CABINET FOUNDATION PAD MOUNT
FOUNDATION: See plans for the number of 90° bends per
foundation and correct positioning. The foundation for Pad
Mounted Controller Cabinet shall be of sufficient size so that
there is a minimum of 3" of clearance from the outside edge
of cabinetto the outside edge of the foundation on any side.
The contractor shall ensure a water-tight seal between the
controler cabinet and the foundation by caulking, except for
V-groove.

WORKING AREA SLAB: The materials and preparation of
this slab shallbe as approved by the Engineer in the field.

TRANSFORMER & FEED POINT CABINET FOUNDATION
PAD MOUNTED: The foundation shall have a wood float
finish. All conduits shown shall be installed. Conduit that

is notused atthis time shallbe plugged with an expandable

plug.

FEED POINT CABINET FOUNDATION PAD MOUNTED:
The foundation shallhave a wood float finish. All conduits
shown shall be installed. Conduit that is not used at this time
shall be plugged with an expandable plug.

LIGHT & SIGNAL FOUNDATION TABLE
FOOTING DEPTH LONGITUDINAL
(ft) REINFORCING
< 12 8 -#5
13 -14 8 -#6
15 - 16 8 -#7
17 - 19 8 -#8

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
6-15-10
REVISIONS
CHANGE

This document was originally
issued and sealed by
Terrence R. Udland
Registration Number
PE- 2674 ,
on 6/15/10 and the original
document is stored at the
North Dakota Department
of Transportation

DATE

8/52010
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Panel cover bracket (steel-hot dip galv.)

Plan

Cast in Place
Concrete PullBox

Precast Concrete

Frame to be sealed with 2-1/4"

continuous beads of high quality

silicone sealant

Precast Concrete PullBox Cover Detall

NOTE: Fiberglass pullbox is composed of Hex nut, flat washer & hex head bolt e " 3"x 3"x 10/10
fiberglass skins and reinforced mortar %"x 2 '/a"long (steelzinc plated) 0711 Mi 24.8037:0.097 . . PULL BOX DETAILS Wire Mesh
structural elements in combination with . " 24" Nomingl "R
Diameter Pipe
polyurethane foam cells. Brass bolt, oy |
22 'se" dia. oy p=—u
241, sa i ) ~—® 2 | \
4 . 6 A " =
+ T e * - + 1" Cl.
o 2] %1»7
. 4 U o .
vy Detail-A Section E-E
fe— 3/,
Cover: Brass hex nut, X E E Lift Handle-1/2" dia.
TN ====7/ flat wosher & 3"or os J —=—{ ~=— 0.711" Min. / g\iee ‘ng;‘z‘(sgh;dv'c' galvanized U-bolt with
‘\\ bolt, cover lock down"L" specified . . extension ring to J nuts and washers
‘ A Extension Ring pull box
‘@ % Detai B Future Adjustment "R
erar | — "
/o wide x 4+ [L—"T ‘ 24.803"+0.037" Lift Zi\eiu i
long pullhole (|l — — [ Cover ‘ + Handle ‘/4“4—{ -
=z Four hex head 4»{ }<* 2 ‘/4
Plan M / stainless steelbolts .
Bolt down \/ N j: F ‘ ] i through thickness of Section F-F
26" hook > banel T - o e o 79 i Concrete Cover
)
" B \ & o [Q i
}‘L,{ \ S T Support Ring
. N Bracket g 24" Nominal Electric
G — 767 T ) @ /D\ometer Pipe (Centered)
r 5 @H Detail A o Eye bolts @
- 4 6'"x 6" —— ~a— (0. 711" Min. Pick
Ba— " " —
H }77‘ fKnockoutS 6'"x 6" knockout S Hole
] 2 £
” Il =q4— 1]y ) &L o2
431/, I o ‘ 6" Sump - Filled with T ”j
42" I ‘ 7‘ Z// K washed gravel - "“(
I - ‘ y° Hex nut 7" flat washer Jﬁ — =\ Half Top View Ya" | |
1 | 6" 34'-16"x 2 /4" Long 5 il . J TOD /4 Bottom /4
A ‘E L — ) ~ Base steel zinc plated I . .
57l \}L 6" Pl < B - SAA - ; W 23" M
; — ; Hook \\/ ‘ \ B 23 /4" Min. NS ax.
Ly Elevation - A - %" Min.
T ._&2 Base - Ky Iy L [ |
" DetailB Assembly Detai |l " Tt 1 1
24 4 B
_ ®\ Lt A A NS 21" Mox.
™ 2"PVvC St % : L———Hz” Mox. L /2" i
12" long S P = /2 Section
P\ustic@ o~ S T Cover
ecuon
Sump - Filled with 2" wide x %" thick F
Elevation clean washed gravel PV.C. strips rame H
Frame and Cover Casting
Fiberglass Pull Box \ 4 Cast Iron  Cover
2 i x
i R S
Lift Handle-1/2" dia. 26" Bottom View
galvanized U-bolt with " "
nuts and washers 24, 22" i P\/C pUH BOX
*J)* '/a" Gap I To be sealed with oakum
1R, —_— —‘L SESE%SLDEWL,‘ and caulking compound
. 7 " "
¥, dia.  —e e | L. Li 18" 4>‘ <i
Holes = —
A s | i
1/
ift Handle- ia.
—] f=—2 1, | | Lift Handle-1/2" di
_ 3.0 galvanized U-bolt with
" D-D [ N I nuts and washers
—— [ -
) . g f R —_—
Swdewo\k]+ 24 ™1 _3"x 3"x 10/10 Wire mesh I 10" o \ - Finished Shoulder
| | * | ¥, dia.
PR T % ﬁf-.g —=[ Curb and gutter . —- Holes = —
= - f 2‘/” 1 . - L. o 2 Ve ——{ [
}L 2 | 8 g | r = =2
L L
4 [ Cc-C
— ! B v
i - L 2" PVC stub
¥ . LM* 12" long ; T . [PuUllB
A . . — . ical Pull Box
Conduit to follow slope =g e L}m kIO ) AL 274 inyguro\ Section
of subgrade to provide - oy o T 5" } 26 5" S
drainage of sump " : oo B-B F—— L
CLpeme e % B 20" "
Sump - Filled with . PRVAL
washed gravel Elevation /a & B aE &
e 212" m ’i o . 18 1
2 Cover and frame shallbe Neenah
i ; /4 4-1 R-1883-E1 or approved equal
[ ’:‘:’::[;tj - Cast In Place Concrete PullBox Cover Detail
| == eim
¥4" Expansion joint | 7#
nE ! [ b E ] W ‘ ELT 213" S
ser | L L ‘ 1| 2 50 2 v
20"
: oo ) s L]
- /!
e R S NI a - 2B
[ . . ! - ]
Y4 Defo‘r‘med Remfo‘r‘cement oo ‘l— 18 —J‘ . Y/, Steel spacers necessary to
Bars 20" Long on 3" Ctrs. Cover and frame shallbe Neench odjust cover to grode
Conduit Plan Plan of Cover R-1883-E1 or opproved equal

Sump - Filled with/’

washed gravel

26"
| \
Kmockouts/' T
‘ 24

PVC PULL BOX NOTES:
Attach split 24"
with four 3" dia. x 2" long

D-770-3

nominal diameter PVC cover support ring

stainless steel hex head

bolts with nuts at 90 degrees apart.

assembly together.
extension ring with four 34"
Bolt assembly together.

more than 1" larger than

Two type 2 shoulder eye bolts, 3"
length with hex nuts 180 degrees apart (for lifting pull box
and supporting electric cable).

Four!/zinch x 1V/4" long galvanized lag screws. screw

dia. x 1!/4" shank

Attach split 24" nominal diameter PVC cover support

dia. x 2" long stainless

steel hex. head bolts with nuts at 90 degrees apart.

Conduit holes located in barrel section shallbe sized no
size of conduit being used.

7 After pull box & conduit installation all inside walls &

cover shall be made water
the Engineer.

tight to the satisfaction of

PVC pipe to meet requirements of ASTM F679T-1 or equal.
9 Hex head bolts and nuts shallbe austenitic stainless steel.
Other fasteners to be galvanized as per AASHTO M-232.

Concrete cover shallbe coated on top and sides with and

approved epoxy coating. The epoxy protective coating shall
be light gray, clear, or neutralin color and shallbe applied
as recommended by the manufacturer. The surfaces of

the concrete

to which the epoxy protective coating is

applied, shallbe cleaned by wire brush and shallbe dry

before application.

11 Cast Iron Cover: Cover castings shallbe gray iron as pre

AASHTO M 105, class 35B.

Extension

E\evoﬁon ‘

23 Ya"

Skid Resistant

Surface

Pull Slots (2) T
3" -16NC

Hex Head Bolts

W/Washer (2)

13 ¥,

1

2

T

Cover

4—1 r<71 /2" on box
'"on extension

Polymer Concrete Pull Box
(Polymer concrete reinforced
by a heavy weave fiberglass)

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

10-1-86

This document was originally

REVISIONS

issued and sealed by

DATE CHANGE

04-26-94
10-11-94
03-20-95

Add NEENAH cover
Lift handle & polymer
Concrete pull box
Add PVC pull box
05-28-99
06-08-99
09-14-99
12-01-04

Rural pull box detail
Added cast iron cover
PE Stamp added

Pull box cover thickness

MARK S. GAYDOS
Registration Number
PE- 4518 ,
on 12/01/04 and the original
document is stored atthe
North Dakota Department
of Transportation
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anchor

period of 90 calendar days after installation unless
written permission is granted by the Engineer to wave
the 90 day requirement. The cost of maintaining the
signal head elevation shall not be bid separately but
shal |l be included in the price bid for flashing beacon.

D-772-7

SPAN LENGTHS & SIZE OF SPAN WIRE FLASHING BEACON
3" Span wire %" Span wire /2" Span wire %' Span wire
Number of /8" Stability wire ' Stability wire /2" Stability wire %' Stability wire
Beacon Heads Max. Length Max. Length Max. Length Max. Length o 110°
Per Span High Extra High High Extra High High Extra High High Extra High Attach withl" x 417" lag screws
Strength Strength Strength Strength Strength Strength Strength Strength T ”
] 140’ 170° 150 180’ 160’ 195' 170 210 - Weld Stothe™ x 1 corvice commection
2 110" 140 130 160’ 150' 185" 160’ 200’ . . by Utility Co
3 35" 5 o' 40" 20" 70" 160" 195" , ., Fong Conduit (size varies) Y y .
4 68’ 90’ o0 120' 125' 160’ 150 85' B x 60 Bolt o int =
pole B
S Y o 1" Conduit
7 4—‘ 1" sq. oval washer E (/7
& Steel band ‘D‘
[] N — Ground | ine Steel band 3-No. 8 Type RHW
e 4»{ P—W | K i\ ‘ ~3g" x 114" Bolts single conductor
- [ — TR T 7| 1y bl 1
el . 3 ‘ = 8" 7\,4”4.1 Number and size i /,-{’@\ copte
z Fa 5 nl of conduit varies g N Service N
o) 2 ‘\SJr + U spli B _ 7, © entrance Lf
sy A2 [ /a—— SPAN WIRE CLAMP ructura plice Box r 6 S head
a|Te|? 15710 shall be approved by . Utility pole
oy “ye = SCH 40 PIPE the Engineer. e
2 ] WRE ENTRANCE ﬁ/ BALANCE ADJUSTER q ‘ D D D D D D D D D D D D ‘ D D D D D ‘ o
N J/B”D\A,NU—BOLTJ —H FITTING Anch Lot Duct Sealer or 12" | | Uﬂr‘ Wi Company
ITH HEX NUT & nchor plate f meter trim
LOCK WASHERS / 3" DIA, U-BOLT P L class 43 oggregate Steel band approx. 2 ft. long BN instal \ed‘ this
N Tob View WITH HEX NUT & = 7 contract if
SPAN WIRE P ! LOCK WASHERS Detail “c” CONDUIT STANDOFF BRACKET - required
(To be used when required by local utility company) 1" Dia. rigid duit g
Brocket C/\ SCHEDULE 40 PIPE Detai | where more than one set au! Y RS pany 19. rrgrag condul
WELD / of wires pass thru Flashing Beacon Beacon Head % °
SPAN WIRE Yo %" DIA, U-BOLT 15" 1.0. PIPE location. E v
WITH HEX NUTS = =
Ve —»{ 1 & LOCK WASHERS / c s
I — SEE DETAL “E" i = 2
e T 6" MAX m Ewg”EoBFO[THRFEég \ELEJ?LDRE T 134" Nipple with Mefer.ﬂ') be instal \t.ed = o 3
WITH HEX NUTS 1l LJ TIGHTENING OF SPAN WRE Standard Tee o | ockwasher by UT\ ity Company if Meter socket — 7 5
LOCK WASHERS - § 12" Fitting Nipple required N
(o}
WASHER o — DBL NUT OR LOCKING F WIRE ROPE 2 Pipe.'s’ + smaller —_| 30° Elbow Weatherproof §
~ T~——  SoNAL HEAD NUT (GALVANIZED) (TGHXC%L)E B4 than post size safety switch 9
— > ATTACHMENT NUTS -3 o 1" Dia. conduit (60 amp) .
LSOECRKR@EE%‘NG SIGNAL HEAD ¢ = : 34" Dia. bolts with lockwasher «—Flasher Cabinet—|— v
End View HOUSING / s si I e and washer R S
3" CURVED WASHER u 247X Y4 DIA EVE N an | g tk‘/z// Dia. conduit g
Detail “E” Detail “D” (GALVANIZED) BOLT WITH A MIN OF © | o | R <
E Bol+ Detai | 16" THREADED o | ©
ye Bo etai v Dia. rigt :
. _ Distance varies - See plans » o 1 D‘O_ rigid S
Jumper wire o Servic_e _commecﬁom w,gJ ., conduit =z
3 No. 8 type RHW single by Utility Co. L2 SD LK"“V‘erfd
conductor cable LI Detail “A" ack plate
iji 0" Span wire \T B J/ ‘ 4 N
see table for size No. 12 AWG T = 51‘ i Flashing Beacon LL @© }
1 >\ Max. sag= 5% of span conductor cable . 2’ see plans for color : .ﬂ}j N
6" 12"&< 1+ Service entrance heads Jumper wire \ L
" 0 C
J -~ Detail "A O ©
T & Detail © max. between non-corrosiv Double galv. %’ steel guy wire - 7 T L e
Top bracket (3 or 4 way) metal hangers strand high strength with 8 reflect- Duct sealer or o L
. = N orized yellow. plastic (fiberglassed) - 12" Class 43 aggregate o ¢
For use with N R quy guard mounted at the ground. I c "
three pole 1, 3 or 4-one-way- 12" beacon Stability wire 15 (Typicals, All Guys) S
installations heads. See plans for correct see table for size Min. 1" Di dwit t < g
. f-— ia. conduit to
| | (150 t1 bulb) © 3
ens color wa u é y be fastened to sign \ \,2// Dia. x 10’ /’ > o
g i ts with pi = A= N
L 2'" galv. curved Bottom bracket ~ Se.e plans for +h§ location of A Angle Min. Anchor Resistance zﬁfzg;s " pipe Cozperwe\d ground Y
washers and 54" 3 or 4 way o this control equipment pole. 30° 12.000 1bs. \ L ro T . .
galv. thimble eye | 150 24,500 Ibs. M ™
angle bolt. 5" Louvered .
back plate c 1" Conauit (steel) ] I Front View Side View
= - -
Class [1 wood poles, treated in . . TR TR 7R 1] 1l 7R
R accordance with Section 846 ~ 30’ Min. Meter (if required) Detail "B P m (PFEEDMPD I+N—; :
° Standard Specifications. N (edge of driving lane) L Switch box (60 amp) \7 i U U os ounte
c € Elevation of |Flasher Cabinet 7 Comguit Detail “C
2 " . driving surface L ondui
g 2" Galv. pipe - length POST MOUNTED NOTE: Flasher shall be operated on 120 volts.
c as required 1" Conduit —
5 (steel) For sign and sign support details. NORTH DAKOTA
% Pol Depth of Setti I see standard drawings for signing. DEPARTMENT OF TRANSPORTATION ) o
ole Depth of Settings = | % 10155 This documentwas originally
Length of pole Depth of pole .
35 f1. \ No. 6 A.W.G.S.D. — o REVISIONS issued and sealed by
. 40 ft. Copper ground wire \ | | / Duct sealer or 12" DATE CHANGE MARK S. GAYDOS
45 ft. [ j* — Closs 43 aggreqate 08-01-90 | Depth of pole
Duct seal or 12" 05-01-92 | I isi i i
20 ft- SPAN WIRE MOUNTED Class 43 aggregate ! | | } 09-07-95 BZZir;\u::;‘:‘ggiux\ D RegIStratlon Number
55 f1. | | ;" x 10" Copper | 08-15-96 [Add span wire PE- 4518 ,
¥ See layout for number | | weld ground rod L 06-18-03 |[Minor revisions o
Expanding soi | NOTE: The contractor shall maintain the required 17 fo 19 ft. - U 12-01-04 | PE Stomp added on 12/01/04 and the original
flashing beacon height over the roadway for a minimum B .
g o 4 A Detail "B document is stored at the

North Dakota Department
of Transportation
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ROAD CLOSURE GATE DETAIL

40"
[——
Road closure gate
1 )

Shoulder —=|

Additional embankment placed —_|
to allow for proper installation

D-900-3

LOCATION: Interstate mainline gate post shall be located approximately 20 feet beyond the in-place gore
exit sign. Interstate ramp gate post shall be located approximately 20 feet beyond the end of the outside
ramp radius. Other roadway locations shall be as directed by the Engineer in the field.

GATE: Gate shall be constructed of 2 inch square aluminum tubing conforming to ASTM B-308. The wall

H N
Aluminum die of support posts i thickness shall be 0.125 inches.
cast coupling H el ’
= ! - 8 GENERAL: Al fittings and accessories shall be galvanized. Cable shall be % inch diameter and galvanized.
I - — 1
TOP VIEW DETAIL"A" | | ‘ // TUBING: Tubing shall be covered with red and white reflectorized tape in all areas which face traffic except
5" dia pipe std weight Pole b lat , / fDireclion ‘ Cable tie down/hold the 4'-1" taper area.
) ole base plate of o —
Welded connection ;
1" threaded stainless steel stud 2 back post (see detail) SIGNS: Hinged W20-3-48 signs shall be installed on both sides of the roadway % mile in advance of the
Aluminum torque limiting See Detail "A" , 9 ‘ o) main!inel_clct)]?ure gate. Sign supports shall have provisions for mounting type B high intensity flashing
nut or heavy hex nut = warning lights.
! vy nex A i %"x2" OD washer %" round bar g~ Post cap / 3 ‘
= 11 / 2 ‘ ANCHOR PLATE: Anchor plates shall be a minimum of 10 gauge material and galvanized same as post.
= 2%" OD washer Zﬁj r o
= ks
—H + %" dia pipe. Field weld I O
Cover assembly W g . i N t4 bt pp12 | 3 A 204"
uminum die cast couplin 1 0 obtain 12" clearance s i r ] 4
Anchor bolt FRONT VIEW ping 4" above the roadway Cable connection
— Gat t and footi
GATE POST BREAKAWAY DETAIL i (see CABLE DETAIL) | ale postand fociing ROAD 18"x18" type |
2" square object marker
4-40"x1" anchor bolts with 4" aluminum ‘ CLOSED
tubi D Bolted (typ)
i hook. Anchor bolts to be set to ubing e (D) 1/7 MLE yp
; accomodate breakaway system ?wi dia pipe 4'-0 ‘ 3" yellow reflectors mounted
4" max __ length (std weight) > symmetrically on yellow
4" Cable fastened to gate ] ﬂf diamond grade panel
weld or threaded i and hooked to cable tie W20-3-48 OBJECT MARKER
connections - down post ‘ SIGNING DETAILS
¢ EN Cable tie down
36" [ post (see detail)
48" I
— ﬂ GATE DETAIL T = 2 — d
I I
133"
18'-0", 28'-0", or 40'-0" closure gate : R OA D - Hinge
~ 4'-1" (F) 5'-0" (E) 5'-1" | — :I:::::D::::::E‘,,J
Sy —— SN HINGE DETAIL |y Flasher (€) 2"1 o C LO S E D 1 Additional holes 1
" - H— itional holes for
GATE POST FOOTING DETAIL , | e | _ —2 M See Hinge Detail Sl . ﬁ closed position (typ)
12 j?R[[%ED 1 fellon, 2" | Gate post-5" diameter = = =
—— —— — L 12" Q) standard pipe 4'-0" i
o ? — 4 length-galvanized 5" 19" } 19" i 5"
e AT L] - . R11-2-48
%" dia bolt, washer | T / ~~_ -
% & lock washer & - 5 : Stand (A)-see Stand Detail = Telescoping Perforated Tubes
o o
a B/ a . 3 - =
© ® Type | object marker (B) - Tube o Boles |8 _|,c6|c8 -
E 1 = 19" Concrete foundation —=2 Size g g é 2 § § %uo_ § g E: é 8 % £ % 3 é
B See Bracket 3| 2'square CLOSURE GATE DETAILS (IN CLOSED POSITION) (Inch) § S| 802872598 § B2=
s Detail 1 &2 N S|  aluminum faba o District will furnish Bolt and washer
S L) 5 tubing - ang mSéT'" ihaln 2x2 [ o0105 | 12 [ 2416 | 0372 | 0.590 | 0.372
a =/ o and padloc 7 7
g — g 0 " ” Clamp 2% X 2% | 0.105 12 2.773 | 0.561 | 0.695 | 0.499
g g Hook CLOSURE GATE DETAIL TABLE
3 — 3 B C D E F
k) <2 Strap J
[0} [} No. of | No. of Type "B"|~: Additional .
: L) ¢ 5 . CABLE DETAIL Closure [ No. of Type | | High Intensity Distance| “\/ouica | Vertical
N — N 1" Gate | Stands ) : To Tie- Support
N P Y © Weld 1y Width |Required | OPIe%t Flashing | powns | SUPPOTS @ |5 cin
1" inside < 1" inside dia eyelet —— g S " - q Markers | Warning Lights 5'-0" Centers|>P3%N9
dia oyelet i 7 . dflz' bglt‘ 1 18'-0 1 1 2 10 0 3-10
wasner AN, 1/n " '-0" ' '-10"
2"x3"x%" angle-2" length 3
%" dia bolt, * 3 / lock washer g 4 ang 9 N\ Gate must set level 280" 5 3 5 >0 5 310"
washer and N—h " —— Ground line 40'-0" 3 5 3 30' 4 5'-10"
lock washer = armax | = o Sg / BRACKET DETAIL 2 across roadway \
| | I I Il I % <’ NORTH DAKOTA
[ | = * = DEPARTMENT OF TRANSPORTATION
(I . L ] L " ) . -
=7l 5 } } 5 } } 2" square aluminum 92011 This document was originally
[ 5 1) tubing-weld to gate N\ .
Lo ] ‘ S 12" @ 6" %" dia bolt with washer & lock washer (8" length) n REVISIONS issued and sealed by
c [ c " Spot weld %" bolt DATE CHANGE .
L & s w 1 . / . Roger Weigel,
| ) Anchor plate Lo o A N 2% [ > to gate tubing toger
== 3 == 3 ] V\1n Mo e |_—— Slot in stand Registration Number
:7 - N |:, :" N 6 \ i‘ﬁ° 4 Washer and wing nut —" (] PE- 2930,
NI R I X e T } I . on 9/20/11 and the original
Anchor plate B N \H | ? (‘ — — /ﬁ %" flat aluminum )
N o N o 24" ™M 2"3"x %" angle-2" length _f 7 _ 1 document is stored at the
[ [ I Anchor plate ; Welded connection ) f a"x3" square North Dakota Department
- — L - — - — * aluminum base i
END VIEW FRONT VIEW 4 spacer — 7 L of Transportation
CABLE TIE DOWN POST DETAIL CABLE TIE DOWN/HOLD BACK POST DETAIL (SEE GATE DETAIL) BRACKET DETAIL 1 STAND DETAIL
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