Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGAC9DB3C4

Abn
Abut
Adj
Aggr
Ahd
ARV
Align
Al
Alt
Alum
ADA

Appr
Approx
ACP
Asph

Assmd

Atten
ATR
Ave
Avg
ADT

Bk

BF
Balc

B Wire
Barr
Btry

Bl

Beg

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

Byp

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

abandoned

abutment

adjusted

aggregate

ahead

air release valve
alignment

alley

alternate

aluminum

Americans with Disabilities Act
and

approach
approximate
asbestos cement pipe
asphalt

asphalt cement
assumed

at

attenuation

automatic traffic recorder
Avenue

average

average daily traffic

back

back face
balcony
barbed wire
barricade
battery
beehive inlet
begin

below grade
bench mark
bikeway
bituminous
block

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

C Gdrl
Calc
CIP

CB
CRS
CGd
CToC
CLorG¢

Chnlk
ChBlk
ChCh
Chk
Chsld
Cir

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

NDDOT ABBREVIATIONS
cable guardrail Culv culvert FOS
calculate C&G curb & gutter Fed
cast iron pipe Cl curb inlet FP
catch basin CR curb ramp Fn
cationic rapid setting C cut FnP
cattle guard FO
center to center Dd Ld dead load FD
centerline Defl deflection F
chain Defm deformed FAA
chain-link Dint delineate FH
channel block Dintr delineator Fl
channel change Depr depression Fird
check Desc description FES
chiseled Det detail F Ben
circle DWP detectable warning panel FA
class Dtr detour FL
clean-out Diaorg  diameter Ftg
clear Dir direction FM
clearing & grubbing Dist distance Fnd
combination DM disturbed material Fdn
commercial DB ditch block Frac
compression DG ditch grade Frwy
computer aided drafting & design Dbl double Frt
concrete Dn down FF
concrete erosion control blanket Dwg drawing F Disp
conductor Dr drive FFP
construction Drwy driveway FLS
continuous DI drop inlet Furn
continuous split barrel sample D dry density
contraction
contractor
control point Ea each
coordinate Esmt easement
corner E East
corrected EB Eastbound
corrugated aluminum end section Elast elastomeric
corrugated aluminum pipe EL electric locker

corrugated metal end section
corrugated metal pipe

corrugated poly-vinyl chloride pipe
corrugated steel end section
corrugated steel flared end section
corrugated steel pipe

corrugated steel traversable end section
County

course

Court

cross arm

cross buck

cross sections

crossing

crossroad

crown

E Mtr
EVSE
Elec
EDM
Elev or El
Ellipt
Emb
Emuls
ES
Engr
ESS
Eq
Evgr
Exc
Exst
Exp
Expy
E
Extru

electric meter

electric vehicle supply equipment
electric/al

electronic distance meter
elevation

elliptical

embankment
emulsion/emulsified

end section

engineer

environmental sensor station
equal

evergreen

excavation

existing

expansion

Expressway

external of curve

extruded

D-101-1

factor of safety
Federal

feed point

fence

fence post

fiber optic

field drive

fill

fine aggregate angularity
fire hydrant
flange

flared

flared end section
flashing beacon
flight auger sample
flow line

footing

force main

found

foundation
fractional
freeway

front

front face

fuel dispenser
fuel filler pipes
fuel leak sensor
furnish/ed
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Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGAC9DB3C4

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

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

Id

Incl
IMH
ID
Inst
Intchg
Intmdt
Intscn
Inv

P

Jt
Jet

galvanized
garage

gas line

gas line regulator
gas main valve
gas meter

gas service valve
gas vent pipe
gate valve

gauge
government
graded/grade
ground

ground water monitor
guardrail

gutter

H piling

headwall

height

helical

high density polyethylene
high mast

high pressure

high pressure sodium
high tension cable guardrail
highway

horizontal

hot bituminous pavement
hot mix asphalt

hydrant

hydrogen ion content

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

iron pipe

joint
junction

Ln

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

Mb
ML
MH
Mkd
Mkr
Mkg
MA
Matl
Max

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

Neop
Ntwk

NE
NW
NB
No. or #

lane

large
latitude
left
lenses
level
leveling
light

light pole
lighting
liquid
liquid limit
location
longitude
loop

loop detector
luminaire

mailbox
main line
manhole
marked
marker
marking
mast arm
material
maximum

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

neoprene
network
North
Northeast
Northwest
Northbound
number

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

Qty
Qtr

Rador R
RR
Rlwy
Rsd
RC
Rec
Rcey
RAP
RPCC
Ref

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

Rt

D-101-2

quantity
quarter

radius

railroad

railway

raised

rapid curing

record

recycle

recycled asphalt pavement
recycled portland cement concrete
reference

reference marker

reference monument

reference point

reflectorized

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

reservation

residence

retaining

reverse

right

right of way

river

road

road bed

roadway

roadway weather information system
rock

route
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Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGAC9DB3C4

Salv
San
Sec
SL
Sep
Seq
Serv
Sht
Shtng
Shidr

SD
SN
Sig
Sql
SRCP
SC
SS
Sm

S

SE
SW
SB
Sp
Spcl
SA
SP

G
Spk
SB
SH
S)Y
Sq
Stk
Std

N

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

Sw or Sdwk

salvage(d)
sanitary sewer line
section
section line
separation
sequence
service
sheet
sheeting
shoulder

sidewalk
sight distance
sign number
signal
single
slotted reinforced concrete pipe
slow curing
slow setting
small
South
Southeast
Southwest
Southbound
spaces
special
special assembly
special provisions
specific gravity
spike
split barrel sample
sprinkler head
sprinkler valve
square
stake
standard
standard penetration test
standard specifications
steam line
steel encased concrete
stone matrix asphalt
stopping sight distance
storm drain
street
structural plate pipe
structural plate pipe arch
structure
subdivision
subgrade
subgrade preperation
subsoil
supplement specification
supplemental
surfacing
survey
symmetrical

Tel
Tel B
TelP
Tv
Temp
Temp
TBM

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

Qu
Ugrnd
Util

VG
Vap
Vert
VCP
Vol
VSFS

Wkwy

WGV
WL
WM
WMV
W Mtr
WSV
WW
Wrng
WIM

WB
Wrng

W/o

telephone

Telephone Booth
telephone pole
television

temperature

temporary

temporary bench mark
thinwall tube sample
topsoil

traffic

traffic signal control box
trail

transformer

transition

transmission tower
traversable end section
transverse

treated

treatment

triaxial compression
tribal employment rights ordinance
triple

typical

unconfined compressive strength
underground
utility

valley gutter

vapor

vertical

vitrified clay pipe

volume

vehicle speed feedback sign

walkway

water content
water gate valve
water line

water main
water main valve
water meter
water service valve
water well
wearing

weigh in motion
west

westbound
wiring

with

without

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

S

SE
SW
SB
Sp
Spcl
SA
SP

G
Spk
SB
SH
SV
Sq
Stk
Std

N

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

salvage(d)

sanitary sewer line

section

section line

separation

sequence

service

sheet

sheeting

shoulder
sidewalk

sight distance

sign number

signal

single

slotted reinforced concrete pipe

slow curing

slow setting

small

South

South East

South West
Southbound

spaces

special

special assembly
special provisions
specific gravity

spike

split barrel sample
sprinkler head
sprinkler valve

square

stake

standard

standard penetration test
standard specifications
steam line

steel encased concrete
stone matrix asphalt
stopping sight distance
storm drain

street

structural plate pipe
structural plate pipe arch
structure

subdivision

subgrade

subgrade preperation
subsoll

supplement specification
supplemental
surfacing

survey

symmetrical

Tel
TelB
Tel P
Tv
Temp
Temp
TBM

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

Qu
Ugrnd
Util

VG
Vap
Vert
VCP
Vol
VSFS

Wkwy

WGV
WL
WM
WMV
W Mtr
WSV
WW
Wrng
WIM

WB
Wrng
W/
W/o
WC

NDDOT ABBREVIATIONS

telephone

Telephone Booth
telephone pole
television

temperature

temporary

temporary bench mark
thinwall tube sample
topsoil

traffic

traffic signal control box
trail

transformer

transition

transmission tower
traversable end section
transverse

treated

treatment

triaxial compression
tribal employment rights ordinance
triple

typical

unconfined compressive strength
underground
utility

valley gutter

vapor

vertical

vitrified clay pipe

volume

vehicle speed feedback sign

walkway

water content
water gate valve
water line

water main
water main valve
water meter
water service valve
water well
wearing

weigh in motion
west

westbound
wiring

with

without

witness corner
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Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGAC9DB3C4

MEASUREMENTS

ac acres

A ampere

Bd Ft board feet

Cd candela

cm centimeter

C coulomb

CF cubic feet

m3 cubic meter

m3/s cubic meters per second
cYy cubic yard

CY/mi cubic yards per mile
Dor Deg degree

F Fahrenheit

F farad

ft feet/foot

Gal gallon

G giga

Ha hectare

H henry

Hz hertz

hr hour(s)

in. inch

J joule

K kelvin

kN kilo newton

kPa kilo pascal

kg kilogram

kg/m3 kilogram per cubic meter
km kilometer

K Kip(s)

LF linear foot

L litre

Lm lumen

L sum lump sum

Lx lux

M Hr man hour

M mega

m meter

m/s meters per second
mi mile

mL milliliter

mm millimeter

mm/hr millimeters per hour
n nano

N newton

Pa pascal

Ib pounds

sec seconds

S siemens

SF square feet

km2 square kilometer
m2 square meter

Sy square yard

Stavd station yards

Sl Systems International

T/mi

Wb

tesla

tons per mile
volt

watt

weber

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

SOIll TYPES

cl clay

ClF clay fill

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

Lig Co lignite coal
Lig SI lignite slack
Lm loam

Rk rock

Sd sand

Sdy Cl sandy clay
Sdy CILm sandy clay loam

D-101-4

Sdy Fl sandy fill
Sdy Lm sandy loam
Sc scoria
Sh shale
SiCl silt clay
SiClLm  silty clay loam
Silm silty loam
NORTH DAKOTA
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Docusign Envelope ID: 60E6D5C0-46BC-49CB-8EOF-CBAGAC9DB3C4

NDDOT UTILITY COMPANY AND ORGANIZATION ABBREVIATIONS D-101-10
702COM 702 Communications GTR RAMSEY WD Greater Ramsey Water District RED RIV COMM Red River Communications
ACCENT Accent Communications GT PLNS NAT GAS Great Plains Natural Gas Company RESVTN TEL Reservation Telephone
AGASSIZ WU Agassiz Water Users District HALS TEL Halstad Telephone Company ROBRTS TEL Roberts Company Telephone
AGC Associated General Contractors of America IDEA1 Idea1 R-RIDER ELEC Roughrider Electric Cooperative
ALL PL Alliance Pipeline INT-COMM TEL Inter-Community Telephone Company RRVW Red River Valley & Western Railroad
ALL SEAS WU All Seasons Water Users District KANEB PL Kaneb Pipeline Company S CENT REG WD South Central Regional Water District
AMOCO PI Amoco Pipeline Company KEMELEC Kem Electric Cooperative Incorporated SEWU Southeast Water Users Incorporated
AMRDA HESS Amerada Hess Corporation KOCH GATH SYS Koch Gathering Systems Incorporated SCOTT CABLE Scott Cable Television Dickinson
AT&T AT&T Corporation LKHD PL Lakehead Pipeline Company SHERDNELEC Sheridan Electric Cooperative
B PAW Bear Paw Energy Incorporated LWR YELL RELEC Lower Yellowstone Rural Electric SHEYN VLY ELEC Sheyenne Valley Electric Cooperative
BAKER ELEC Baker Electric LUMEN Lumen Technologies Incorporated SKYTECH Skyland Technologies Incorporated
BASIN ELEC Basin Electric Cooperative Incorporated MCKNZ CON McKenzie Consolidated Telcom SLOPE ELEC Slope Electric Cooperative Incorporated
BEK TEL Bek Communications Cooperative MCKNZ ELEC McKenzie Electric Cooperative SOURIS RIV TELCOM Souris River Telecommunications
BELLE PL Belle Fourche Pipeline Company MCKNZ WRD McKenzie County Water Resource District ST WAT COMM State Water Commission
BLM Bureau of Land Management MCLEOD McLeod USA STATE LN WATER State Line Water Cooperative
BNSF Burlington Northern Santa Fe Railway MCLN ELEC McLean Electric Cooperative STER ENG Sterling Energy
BOEING Boeing MCLN-SHRDN R WAT McLean-Sheridan Rural Water District STUT RWD Stutsman Rural Water District
BRNS RWD Barnes Rural Water District MDU Montana-dakota Utilities SW PL PRJ Southwest Pipeline Project
BURK-DIV ELEC Burke-Divide Electric Cooperative MIDCO MidContinent Communications SWWA Southwest Water Authority
BURL WRD Burleigh County Water Resource District MIDSTATE TEL Midstate Telephone Company SUNOCO Sunoco LP
CABLE ONE Cable One MINOT CABLE Minot Cable Television TMC Turtle Mountain Communications
CABLE SERV Cable Services MINOT TEL Minot Telephone Company TCI TCI of North Dakota
CAP ELEC Capital Electric Cooperative Incorporated MISS VALL COMM Missouri Valley Communications Incorporated TESORO HGHPLNS PL  Tesoro High Plains Pipeline
CASS COELEC Cass County Electric Cooperative MISSW W S Missouri West Water System TRI-CNTY WU Tri-County Water Users Incorporated
CASS RWU Cass Rural Water Users District MNKOTA PWR Minnkota Power TRL CO WRD Traill County Water Resource District
CAV ELEC Cavalier Rural Electric Cooperative MOR-GRAN-SOUELEC  Mor-gran-sou Electric Cooperative UNTD TEL United Telephone
CBLCOM Cablecom Of Fargo MOUNT-WILLI ELEC Mountrail-williams Electric Cooperative UPPR SOUR WD Upper Souris Water District
CENEX PL Cenex Pipeline MLGC Moore & Liberty - Griggs County US SPRINT U.S. Sprint
CENT PL WATER DIST Central Pipe Line Water District MUNICIPAL City Water And Sewer USAF MSL CABLE U.S.A.F. Missile Cable
CENT PWR ELEC Central Power Electric Cooperative MUNICIPAL City Of "o ' USFWS US Fish and Wildlife Service
CENTURYLINK CenturyLink N CENT ELEC North Central Electric Cooperative usw COMM U.S. West Communications
COE Corps of Engineers N PRAIR REG WD North Prairie Regional Water District VRNDRY ELEC Verendrye Electric Cooperative
CONS COMM Consolidated Communications ND PKS & REC North Dakota Parks And Recreation W RIV TEL West River Telephone Incorporated
CONS TELCOM Consolidated Telcom ND TEL North Dakota Telephone Company WAPA Western Area Power Administration
CONT RES Continental Resource Inc NDDOT North Dakota Department of Transportation WAWSA Western Area Water Supply Authority
CPR Canadian Pacific Railway NE REG WD Northeast Regional Water District WEB W. E. B. Water Development Association
DOE Department Of Energy NDSU SOIL SCIDEPT NDSU Soil Science Department WILLI WRD Williams County Water Resource District
DAK CARR Dakota Carrier Network NEMONT TEL Nemont Telephone WILSTN BAS PL Williston Basin Interstate Pipeline Company
DAK CENT TEL Dakota Central Telephone NODAK R ELEC Nodak Rural Electric Cooperative WLSH RWD Walsh Water Rural Water District
DAK RWD Dakota Rural Water District NOON FRMS TEL Noonan Farmers Telephone Company WOLVRTN TEL Wolverton Telephone
DGC Dakota Gasification Company NPR Northern Plains Railroad XLENER Xcel Energy
DICKEY RNET Dickey Rural Networks NSP Northern States Power YSVR Yellowstone Valley Railroad
DICKEY WRD Dickey County Water Resource District NTHN BRDR PL Northern Border Pipeline
DICKEY TEL Dickey Telephone NTHN PLNS ELEC Northern Plains Electric Cooperative Incorporated
DNRR Dakota Northern Railroad NTHWSTRN REF Northwestern Refinery Company
DOME PL Dome Pipeline Company NW COMM Northwest Communication Cooperation
DVELEC Dakota Valley Electric Cooperative NWRWD Northwest Rural Water District DEPARTHEN T O TEA CRORTATION
DVMW Dakota, Missouri Valley & Western ONEOK Oneok gas 070112
E CENT REG WD East Central Water District OSHA Occupational Safety and Health Administration REVISIONS
ENBRDG Enbridge Pipelines Incorporated OTTR TL PWR Otter Tail Power Company DATE CHANGE
ENVENTIS Enventis Telephone PAAP Plains All American Pipeline 04-23-18  |General Revisions
EQUINOR Equinor Pipeline PLEM Prairielands Energy Marketing 12-18.20 | General Revisions PRO:E_%?&%NA'—
FALK MNG Falkirk Mining Company POLAR COM Polar Communications 04-14-25 |General Revisions 04/14/25
FHWA Federal Highway Administration PVT ELEC Private Electric
G FKS-TRL WD Grand Forks-traill Water District QWEST Qwest Communications
GETTY TRD & TRAN Getty Trading & Transportation R&T REG WD R & T Water District
GLDN W ELEC Golden West Electric Cooperative




Existing Topography

Void — Void — Void — V  Existing Ground Void

Existing Cemetary Boundary

77777777777777777 Existing Box Culvert Bridge

77777777777777777 Existing Concrete Surface

77777777777777777 Existing Drainage Structure

Existing Gravel Surface

Existing Riprap

Existing Dirt Surface

— Existing Asphalt Surface

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

Existing Guardrail Cable

Existing Guardrail Metal

Existing Edge of Water

————— X— — — — —x= — — Existing Fence

Existing Railroad

Existing Field Line

T~ — ~_ - -~ ExstFlow

Existing Curb

Existing Valley Gutter

Existing Driveway Gutter

Existing Curb and Gutter

Existing Mountable Curb and Gutter

[ ]

b L L S e S e s

—— = — & — —a— — = — —

Proposed Topography

— REMOVE —— REMOVE —

LINE STYLES

Existing 3-Cable w Posts

Existing Utilities

Site Boundary

Existing Berm, Dike, Pit, or Earth Dam

FO

Existing Ditch Block

FO

Existing Tree Boundary

Existing Brush or Shrub Boundary

OH

Existing Retaining Wall

Existing Planter or Wall

PL

Existing W-Beam Guardrail with Posts

SAN

Existing Railroad Switch

Gravel Pit - Borrow Area

SAN

Existing Wet Area-Vegetation Break

sD

Existing High Tension Cable Guardrail

SD

FM

Existing High Tension Cable Guardrail with Posts

TV

3-Cable w Posts

Fow — oooooosoooorooeo

Fence

Remove Line

Wall -

Retaining Wall (Plan View)

W-Beam w Posts

High Tension Cable Guardrail with Posts

D-101-20

Proposed Utilities

Existing Electrical

24 Inch Pipe

Existing Fiber Optic Line

Reinforced Concrete Pipe

Existing TV Fiber Optic

Existing Gas Pipe

Existing Overhead Utility Line

Existing Power

Existing Fuel Pipeline

Existing Undefined Above Ground Pipe Line

Under Drain

— — — — —— — Edge Drain

Traffic Utilities

———————- Conductor

———————-Fiber Optic

Existing Sanitary Sewer

Existing Loop Detector

Existing Sanitary Force Main .

* Existing Double Micro Loop Detector

Existing Storm Drain

Micro Loop Detector Double

Existing Storm Drain Force Main

Existing Micro Loop Detector

Micro Loop Detector

Signal Head with Mast Arm

Existing Culvert .
Existing Telephone Line *
Existing TV Line *

Existing Water or Steam Line

Existing Under Drain

— Existing Signal Head with Mast Arm

Sign Structures

e&———e Existing Overhead Sign Structure

Existing Slotted Drain o

Existing Overhead Sign Structure Cantilever

Existing Conduit [}

Existing Conductor

Existing Down Guy Wire Down Guy

Existing Underground Vault or Lift Station

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

————-———-——— Rightof Way

Existing Right of Way

——---——---—Existing Right of Way Railroad

***************** Existing Right of Way Not State Owned

Existing Government Lot Line
-------------------- Existing Adjacent Block Lines
~~~~~~~~~~~~~~~~~~~~ Existing Adjacent Lot Lines
-------------------- Existing Adjacent Property Line
-------------------- Existing Adjacent Subdivision Lines
----------------------- Sight Distance Triangle Line

———————————— Dimension Leader

Boundary Control

Existing City Corporate Limits or
Reservation Boundary

— Existing State or International Line

- = Existing Township

- —— Existing County

- —— Existing Section Line

- ——  Existing Quarter Section Line

-——- Existing Sixteenth Section Line

-—- —— —-— —-— —- Existing Centerline

Tangent Line

LINE STYLES

Cross Sections and Typicals
———————————— Existing Ground
———————————— Existing Topsoil (Cross Section View)
Void — Void — void — Vv Existing Ground Void (Not Surveyed)

77777777777777777 Existing Concrete

Existing Aggregate (Cross Section View)

—  Existing Asphalt (Cross Section View)

—  Existing Reinforcement Rebar

Geotechnical

D ——— D ——  Geotextile Fabric Type D

Geo ——— Geo - Geogrid

R — R ——  Geotextile Fabric Type R

R ——— R ——  Geotextile Fabric Type R1
—RR———RR——  Geotextile Fabric Type RR

s —— s ——  Geotextile Fabric Type S

-------------------- Subgrade Reinforcement

—— - = = = = = Failure Line

Countours

Depression Contours

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

Profile

Subgrade, Subcut or Ditch Grade

— Topsoil Profile

Existing Curb and Gutter (Cross Section View)

Striping

E— —— Centerline Pavement Marking

Barrier Pavement Marking

- - - - - - — Stripe4IN Dotted Extension White

- = = = = = = Stripe 8 IN Dotted Extension White

- - - - = Stripe 8 IN Lane Drop

Pavement Joints

HHHH R Doweled Joint

Tie Bar 30 Inch 4 Foot Center to Center

Tie Bar 18 Inch 3 Foot Center to Center

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

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

—--——--——--——-- Proposed Ground

Sheet Piling

Barrier with Centerline Pavement Marking

D-101-21

Erosion Control

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

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

Excavation Limits

Fiber Rolls

Environmental

M Wetland Mitigation

4ra 20a 2oa a0a 2oa 2oa ora ara wa 20 Existing Wetland Easement USFWS

et st st s st ot i aas 0 w5 Excisting Wetland

> Tree Row

Existing Wetland Jurisdictional

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS

DATE CHANGE

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

12 18 2020




Mz —mm—  North Arrow (Half Scale)

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

o3k

SYMBOLS

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

Existing Small Tree

Existing Tree Trunk

Cairn or Stone Circle
Existing Artifact

Existing Satellite Dish
Existing Weather Station
Existing Windmill or Tower

Reinforced Pavement

I [ B KA [csB

=

O

D-101-30

Continuous Split Barrel Sample

Flight Auger Sample

Split Barrel Sample

Thinwall Tube Sample

Standard Penetration Test

Inclinometer Tube

Excavation Unit

Existing Ground Water Well Bore Hole

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
07-01-14
REVISIONS

DATE CHANGE

12-18-20 | General Revisions

1218 2020




> {0 =

N

SYMBOLS

Flexible Delineator

Flexible Delineator Type A (Exst, Ppsd)

Flexible Delineator Type B (Exst, Ppsd)

Flexible Delineator Type C (Exst, Ppsd)

Flexible Delineator Type D (Exst, Ppsd)

Flexible Delineator Type E (Exst, Ppsd)

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

Barricade (Type I, Type Il, Type IlI}

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

Attenuation Device

Truck Mounted Attenuator
Delineator Drums

Flagger

Tubular Marker

Traffic Cone

Back to Back Vertical Panel Sign

b P

] ]

Il I

b

b

Ik
C——0
G—T

D-101-31

Highway Sign (Exst, Ppsd)

Mile Post Type A (Exst-Ppsd-Reset)

Mile Post Type B (Exst, Ppsd)

Mile Post Type C (Exst, Ppsd)

Object Marker Type | (Exst, Ppsd)

Object Marker Type Il (Exst, Ppsd)

Object Marker Type Il (Exst, Ppsd)

Existing Reference Marker

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

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

o Road Closure Gate 40 Ft (Exst, Ppsd)

Existing Railroad Battery Box

Existing RR Profile Spot

Existing Railroad Crossbuck

Existing Railroad Frog

Existing Mailbox (Private, Federal)

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

07-01-14
REVISIONS
DATE CHANGE
12-18-20 | General Revisions

12 18 2020
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+
\x\ 4

sl ezt

Existing Luminaire

Luminaire LED

Existing Light Standard Luminaire

Relocate Light Standard

Light Standard Light LED Luminaire

Light Standard 35 Watt High Pressure Sodium Vapor Luminaire

Light Standard 50 Watt High Pressure Sodium Vapor Luminaire

Light Standard 70 Watt High Pressure Sodium Vapor Luminaire

Light Standard 100 Watt High Pressure Sodium Vapor Luminaire

Light Standard 150 Watt High Pressure Sodium Vapor Luminaire

Light Standard 200 Watt High Pressure Sodium Vapor Luminaire

Light Standard 250 Watt High Pressure Sodium Vapor Luminaire

Light Standard 310 Watt High Pressure Sodium Vapor Luminaire

Light Standard 400 Watt High Pressure Sodium Vapor Luminaire

Light Standard 700 Watt High Pressure Sodium Vapor Luminaire

Light Standard 1000 Watt High Pressure Sodium Vapor Luminaire

Emergency Vehicle Detector

Video Detection Camera

2R LR R LI
0 QED% - a0 0 ORBRRXPDOD

O

SYMBOLS

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

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

Concrete Foundation (Exst, Ppsd)

Pipe Mounted Flasher (Exst, Ppsd)

Pad Mounted Feed Point (Exst, Ppsd)

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

Junction Box (Exst, Ppsd)

Existing Pedestrian Head with Number

Existing Signal Head

Pole Mounted Head

Existing Lighting Standard Pole

&

D-101-32

Existing Traffic Signal Standard

Pull Box (Exst-Ppsd-Undefined)

Intelligent Transportation Pull Box (Exst, Ppsd)

Transformer (Exst, Ppsd)

Power Pole (Exst-Ppsd-with Transformer)

Wood Pole (Exst, Ppsd)

Pedestrian Push Button Post (Exst, Ppsd)

Existing Pole

Existing Telephone Pole

Existing Post

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

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

07-01-14

REVISIONS

DATE CHANGE

12-18-20 | General Revisions

[ PROFESSIONALY

PE-4683

1218 2020
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© B

I

]

Existing Manhole (Electrical, Gas, Telephone)

Water Manhole (Exst, Exst with Valve)

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

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

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

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

Manhole (Ppsd, Ppsd 48 Inch, Exst Undefined)

Existing Water Appurtenance

Sprinkler Head (Exst, Ppsd)

Fire Hydrant (Exst, Ppsd)

Cleanout (Exst Sanitary, Underdrain)

Existing Catch Basin Inlet (Round, Square)

Existing Curb Inlet (Round, Square)

Existing Slotted Reinforced Concrete Pipe

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

Inlet Mountable Curb (Type A, Type B)

Inlet Saddle Base (Type 1, Type 2)

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

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

Median Drain

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

SYMBOLS

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

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

a jal jal n n H

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

1 1 1 1 1 1

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

5] 5] 8 &

Pump
Sanitary, Storm Drain, Exst Water

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

< S d 4d4 o O

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

] ]

=4 ng i

- Existing Utility Marker

Existing Meter

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

D-101-33

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

07-01-14
REVISIONS
DATE CHANGE
12-18-20 | General Revisions

Sheet added
- Continued from D-101-32

1218 2020




Cross Section Legend D-101-40

' ol

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

- Power =
OHT1 OHT2 Power Structure
Power with Light

Power with Transformer

Cable Line

Conduit Line

Overhead Power
Transmission Line
Electric Line

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

° ° ManhoIIEeI - Multiple Variations

Fiber Optic Lin ectric

ber Optic Line Fiber Optic

OH1 OH2 Gas

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

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

F1
F2

Gas Main Line

Gas Service Line

GS1 @ GM1 @
GS2 @ GM2 @

Gas Transmission Line

GT1 @
GT2 @

Fuel Pipeline

PL1 ®
PL2 ®

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

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

Force Main . . .
Anchor High Tension Cable Guardrail

Sanitary Sewer

SS1 ® SSF1 @
SS2 @ SSF2 @

—
1 1 HTC Gdrl

Steam Line

Connection to infer that
probably will not be displayed

Storm Drain
(Assumed Depth)

SD1 @ |STE1 @
SD2 @ STE2 e

Telephone Line

T1
T2

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

TV Line

V1 @
V2 @

Water Main Line NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION
9-20-18
REVISIONS

DATE CHANGE
6/1412023 CADD Standards Update

Water Service Line

WSt @ WMm1 @
Wws2 @ wWMm2 e

PROFESSIONAL

PE-4683

06/14/23
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/ Turf Reinforcement Mat

TA

BRIDGE APPROACH SLAB DRAINAGE DETAIL

Turf Reinforcement Mat \

MAAN

D-255-1

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

a \ A
OVERLAP

| Edge of HBP — /? /%
L q q B B i
r” i__1# : B B A B i B4 d AAA [ - = \ AgA A 8 8§ B B i B i i i : ‘
T I I !
‘ L Guardrail } I I }
I I — Bridge Approach Slab
‘ I Il ‘
| N N | / |
I Il
I | (E Highway | I ‘
‘ || I ‘
L - - - - - - T - - ] —/ﬁ - - T - - } B - - - - - - - - ‘
I Il
‘ } Il I } ‘
| Align end of channel ‘ X X ‘
‘ with edge of curb | | I | ‘
‘ I Il ‘
‘ 1 1 | 1 !
L ——7 ¢ ¢ ©§ ‘¢ ? 7 %H T ¢ 88000 | FoP88 8 0 ¢ F 8§ § 8 8 8§ § ¥ 7T 7 <
‘ ( AV4 W AV4 AV ‘
/ i | DETAIL A I
Turf Reinforcement Mat -
. = X X X
Turf Reinforcement Mat \
- XX X X X
Channel Bottom kil N Y-
\ = TRENCH —DETAIL C X X X
= L EXCAVATION
Existing DETAIL
Ground
DETAIL B (if needed) STAPLE PQTTERN. 3.8 staples per
DETAIL A square yard.
|_— DETAIL B
/ SECTION A-A
‘ N
DETAIL A }« NOTES:
11 )
ANCHOR TRENCH Don't place longitudinal seams along the channel bottom.
TRM INST%LLATION DETAIL B Top seam must be minimum 0.5' above the channel bottom.
DETA”_ C NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION i .
Compacied Staple 12310 This document was originally
bazkfill 1"on REVISIONS issued and sealed by
soil center 06[3:;1E4 Changed stai::z(jlzwing Klrk J HOff'
07-27-15 E%’Qﬁgééﬁ"ﬁ@&?f&%ﬁﬁf55’1' Registration Number
08-27-19  |New Design Engineer PE Stamp. PE- 4683,

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




EROSION AND SILTATION CONTROL D-255-2

EROSION CONTROL BLANKET INSTALLATION DETAIL A

DETAIL A
ANCHOR TRENCH & BLANKET INSTALLATION
Single Net Blanket Double Net Blanket

DETAIL A

Compacted Staple

backfill 1'on
soil center

Compacted
backfill

Staple
1'on
center

A

|- 6"

NOTE:
If a Single Net Blanket is used the side with the netting
should be on the top once the blanket is installed.

See
flow Detail A

DETAIL A

/ Erosion Control Blanket

==

L N

Ground | peTAlL B
PIPE OUTLETS
3.8 staples per square yard T
BLANKET LAYOUT using 8-inch 11 gauge wire x\ﬁ( < % .
CHANNEL OR SLOPE INSTALLATION " staples. \x l
Ny
Petall A Erosion Control Blanket . ‘« »l N Fﬁ
—ow ‘ B
ol ! Z,qﬂ_j 20" —= |-
T © i L OVERLAP X X X R

SR R

STAPLE PATTERN

TRENCH DETAIL C
PIPE INLETS EXCAVATION NORTH DAKOTA
- D ETA| L DEPARTMENT OF TRANSPORTATION . L
INSTALLATION AT PIPE ENDS 10:03.13 This document was originally
,/ REVISIONS issued and sealed by
DATE CHANGE Klrk J HOff,
06-26-14 Changed standard drawin:
number from D-708-5 to D-255-2. Registration Number
07-27-15 Changed installation details such
4 \ B ovor PE- 4683,
6 08-27-19 New Design Engineer PE Stamp. on 08/27/1 g and the original
OVERLAP document is stored at the
\ North Dakota Department
of Transportation




Cross
Section

Remove sediment accumulation

% rock check heigh .
at 7, rock check height max 1H:V max. slope

Spacing

EROSION AND SILTATION CONTROLS

Existing
Ground

D-256-1

Length = 2 x basin width 6' min. length

Riprap
(or approved gradation)

A
NN : PRy
\//\\<//\ S ‘3:%5& ’A gdn?jt?'gwlgf: ;ét:ﬁnpg:gtvzﬁﬁn) B ECB/Geosynthetiq Material Type RR

>N \/\\//\</>\//\/\ < & T (use when excessive runoff is expected)
A A AN ANANANANSAT 7S .
RO R R RO T o >
SEUEUUUUSEEEEUSEIEEIIEIEIK RGP _
R R R R R RN R R A e
\\/\\/\\/\\/\\/\\/\\/\\/\/\/\/\/\/\/\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/
Sas S NI
ROCK DITCH CHECK Existing THAV ma
PROFILE Ground side slopes
Existi
| | Ground
. Spillway Opening Flow —
6" min. o~

ECB/Geosynthetic Material Type RR

ROCK DITCH CHECK
CROSS SECTION

Existing
Ground

Flow

18" min. height

Emergency Spillway

Earth Dam
2H:1V max. side slopes

Length = 2 x basin width

L
‘ Remove sediment accumulation
at % basin height max. e

AN

PVC or Corrugated Pipe
(with perforated riser section)

‘ Riprap Spillway
18" min. height

Remove sediment accumulation

~— at % basin height max.—* -"3'"":‘"434.‘93!*5‘?5'*9.'&‘-‘"

LA

Aggregate Class 3

Flow
———

f

Note:

2' min. depth Use "Aggregate Class 3"
1H:1V max. (See Sec. 816.02 of NDDOT
side slopes Standard Specifications.)

TEMPORARY SEDIMENT TRAP
(ROCK OUTLET)

Place Riprap min. % ft. on

PROFILE Jx mi”T-« each side of trench
\ -
_________________ u__
| | gy
Nl | b Flow 8= —
I Width = % basin length I g2
/\t/> | ; 2
| | g 3 —
|_ _________________ - 0=

Geosynthetic Material

TEMPORARY SEDIMENT TRAP Type RR beneath riprap

(ROCK OUTLET)
PLAN

Aggregate Class 3
(see note)

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

Baly UOND8}0Id
weaJsumoq

1H:1V max.
side slopes Outlet Protection
TEMPORARY SEDIMENT TRAP (ECB or Riprap with Geosynthetic
(RISER PIPE OUTLET) Material Type RR)
PROFILE
Emergency
1H:1V max. PVC or Corrugated Pipe Riser Spillway Opening
side slopes (perforated)
~_ § § [
————— —— = = Q -
N | ¢ 18" min. dia. 3
K4 =
Flow TN Width = L
> /\:/> Y% basin length ®XNZY
|
L __ |
A
\// —
Rock Embedment

(optional)

TEMPORARY SEDIMENT TRAP
(RISER PIPE OUTLET)
PLAN

10-03-13
REVISIONS issued and sealed by
DATE CHANGE :
Kirk J Hoff,
06-26-14  [Changed standard drawing . .
number from D-708-2 to D-256-1. Reg|strat|on Number
Deleted silt fence details.
10-17-17  |Updated to active voice. PE- 4683,
08-27-19 New Design Engineer PE Stamp

on 8-27-2019 and the original
document is stored at the
North Dakota Department
of Transportation




. ) Post
Attach fabric appropriately
for expected flows

iy
7 vv"\‘""'.“ﬁ‘_:‘&“‘
RN
RN AKX
QR

XXX

XK
XN
R
oulsss
A

Q0 (X

e
o,ozo,o

e
%

24" Min

LR
UERRLE
¥

> LRSTT T
R R TN Y €
S A =
Embed filter fabric 6" min /‘,,\<,/>\\’{f>\\////:\\,{4£2§1’:0:037 o =
Embed woven wire 2" min RS 4—{ 2
o
(o]
Embed with compacted soil to I | t5
restrict flow under the silt fence Vi | g‘.—.
N 8%
I o3
| [0]
Q) 55
H z2
I as
B I | £.£
Y EE
I o%
| SUa]

INSTALLATION DETAIL

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

—

/ Supported silt fence

—

EROSION AND SILTATION CONTROLS - SILT FENCE

D-260-1

See Note 1

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

fabric \

(W
T Q >
JW”” LR i a‘;\(\g Tire compaction zone
Aveas e 5\5?
s ) Flo
ALLZ N ((\‘D*Q R \W> ‘
M TYPICAL ISOMETRIC 2 e
oY
= Lo
Q %O
= 2]
© c
[}
19 2=
o
o =N
2O &=
& O @ !
£ =c
EoT0)
D ©
L0
§5 f
See Note 1 ot
8
a.2
£c
EE
o%
NN

)

MACHINE SLICED

SILT FENCE

Unsupported silt

fence (fabric only) NOTES:

2. Place splices outside low spots.

H Woven Wire

28" min height above ground

wire support.

/ = /%

T e

3. Install silt fencing parallel to contour lines.
4. Do not embed silt fence when placed in standing water.
5. Silt fence material does not need to reach the top of woven

Post

Flow
—_—

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

NORTH DAKOTA

e

Existing ground

SILT FENCE SUPPORTED

DEPARTMENT OF TRANSPORTATION

Fabric entrenchment

SILT FENCE UNSUPPORTED

Existing ground

i /ﬂﬂ 10:03.13 This document was originally
‘ ﬂ REVISIONS issued and sealed by
A ﬂﬂ DATE CHANGE Kirk J Hoff
/ 06-26-14  [Standard drawing resulted . . ’
/ ﬂﬂ from splitting standard D-708-2. Reg|strat|on Number
—— Fabric entrenchment // 06-27-16  |Revised details & added X
/ / v 08-27-19 Nzxsgesignallirs'lg\naeerePEnggr?'lr;‘)es PE- 4683 ’
on 08/27/19 and the original

document is stored at the
North Dakota Department
of Transportation




Docusign Envelope ID: 16F7A80B-8DD6-45CC-B8F9-AA9BEDO1BCFF

Ditch Bottom

EROSION CONTROL
FIBER ROLL PLACEMENT DETAILS

Side slope

[ M——

Detail C

Overlap fiber rolls 12" min.

2

ITTTZTTD
o::::::::::‘.vl:i:i:i: |=— Less than 5"
"""""""""""’"""""""""""""""""""""‘ XX AAR IR KR KKK KKK KKK K LK XK KKK KKK KK KKK KKK XXX X
B S S R LS TT L TSS

KRR IERRRRRRRRIERLRIRLRLIELSELRLIELLRLRIEARLIEELLRIIRLRLKS :

Less than 5" —— |=—
Place stake at each
toe of ditch slope

PLAN VIEW FOR DITCH APPLICATION

7

A

Place stake at each

Stake 4" to 6" toe of ditch slope

|
from end of roll!
|

12 OR 20 INCH FIBER ROLL - DITCH BOTTOM

Note:

For culvert diameters less than 42 in. use
"Fiber Rolls 12IN".

Centerline or

MO|4

Stake fiber roll along

P%ole Teteetetets” 1Y
07720%6.9:62650%620%6.020%62%6%6%0:026%6%626%6% 0 162656 %%0% o1

Approach Culvert

Side slope

———

|
|
|
|
\
|
|
\
|
|
\
|
|
\
|
|
\
|
|

S
%
TGS
| RS
~~~~~~~~~ TEEREX IS
2B SIRRLBER ATSBRKLLAEKE
s o) OO, Jelete’ -ty
(BRI RIE
! ORRRAXISS
(e

Stake 4" to 6"
from end of roll

TIY
KL e AS
AT

SFGRRIIIIEDS

n "
> Ends overlapped 12" minimum 4' max Stake 4° to 6
D : from end of roll
‘ g AN SR X
\\0\//\\),\\/':\,,:\0:\,/\\"\\\ Less than 5 Less than 5" "/\\/’\\%\\?\\ﬁ/\\/{
0 Ny - B P oy
Sy e AR
eteteteteete oy M N I e e A XY
Backslope N N Y Tt omm e 9 O O 4 OO =N\ F I
R R A s e e e e Q/\\/\\/‘ oreslope
R S I R s A I TR
R R R S S I RS P I TR oo
R N PR S o R %A IR B RN R
SEEE LR RAILGS RO BB A S ki RSN KRR ey
R SRRIREARY R I A R kg PR A BRK
) RRRNRRL % \/\'Q’\\'w 4
Fiber Roll R
Detail A Detail B

Overlapping fiber rolls

Soil from trench
Flow

SRR LRI
R R
R,

¢

RRGLL,
R

2" X 2" nominal wood stakes

Detail A
Fiber Roll Overlapping Staking Detail

MO

For culvert diameters 42 in. or greater use

perimeter of culvert opening "Fiber Rolls 20IN".

IR v

Stabilized or Vegetated

Stabilized or Vegetated

Overlap Fiber Roll
ends 12" min.

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

D-261-1

X0

"
3RS
*%e%

'V
Do

o0
%
e

Y

O
P
KR

48

QT 4
BELZIEL

GRS

For overlap staking
see Detail C

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

A
PA
%

For stake installation
see staking detail

2" X 2" nominal wood stakes

Soil from trench

1K) R TR USRI
3 SSSEEERRAIR
RGO RRRL LY
I I T Y B A AR RN
SRRAEEUUA KLY SN
LRI KRR RO
R RN
R A A AN

SR

Detail B
Fiber Roll Staking Detail

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

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

11-18-10
REVISIONS
Stake fiber roll DATE CHANGE
R along perimeter FIBER INOMINAL MINIMUM TRENCH DEPTH 06-10-13 | Added plan view for ditch and
Flow : "Ef-:f:‘ of culvert opening ROLL STAKE STAKE sl_t:ﬁe alpplicfation‘. ﬁdde((ijttab\e . PROFESSIONAL
X 0.0 with values tor stake and trenct
I e S DIAMETER| SIZE LENGTH MINIMUMMAXIMUM dimensions. _ PE-4683
————————— KKK - == 10-04-13  |Revised fiber roll overlap detail.
. ’::::‘ Z 6" 2u X 2|| 18" 2|| 2|| 06-26-14 |Changed standard drawing
Embankment Toe of Ditch Inslope Entrench Fiber Roll g Toe of Ditch Inslope 08-27-19 ?«i@bééifgﬂ” _Efi;ﬂi';ié’féff&g.‘
Culvert End Section PROFILE VIEW PLAN VIEW 9"or12" | 2"x2" 24" 2" 3" 031525 |Adted D-7086 Calvert it dcta
FIBER ROLL PROTECTION (INLET OF CULVERT) 200 | 2'x2" | 36" | & o
03/13/25




Docusign Envelope ID: 16F7A80B-8DD6-45CC-B8F9-AA9BEDO1BCFF

LONGITUDINAL JOINT DETAILS D-550-2
” UNTIED JOINTS TIED JOINTS Notes:
Hot poured joint sealant L i '/7H°t poured joint sealant Leave%omt sealant %" below 1. Provide hot poured joint sealant meeting the requirements of Section 826.02A.2 of
‘ ™ top of finished pavement Hot poured joint sealant the Standard Specifications.
R ‘f A s, A \ﬁ sawed / 2. Include all costs of the longitudinal joint and seal in the price bid for the PCC pavement.
02T ' T T r A : A, “ 3. Do not place tie bars within 18 inches of a transverse joint.
f 2 D . ‘ o “ “ T 4. Use Grade 40 steel for tie bars installed bent and later straightened.
' - - b IstSlab . D 2nd Slab ¢ 5. Increase the maximum tie bar spacing up to 10%, when necessary to facilitate construction.
Sawed IonSi:JdTnal ;int with keyway Sawed longitudinal joint without keyway Longitudinal construction joint (tied butt joint) 6. Place tie Bars at a 48 inch maximum spacing.
7. A"Warp" joint is a sawed joint or a construction joint with a keyway.
8. A "Butt joint" is a construction joint with no keyway.
— %" to ¥¢" Joint width
Leave joint sealant 18" below . 4 . o ¥
top of #|n|shed pavement Hot poured joint sealant 1 — \ Hot poured joint sealant 8" to 716 jr Hot poured joint sealant
A ¢ 0.2T —— / T2 — / T/3 Sawed
- Y \ B i 1
T2 ‘ ' | .0 i .
o IS A 5 T ps . ;rw T
D f DN A . s . D BN o
. 1st Slab ]‘7\ s 2ndSlab 2 ¢ , , , , ¢
D o e ——oT . L
Contraction joint Longitudinal construction joint (tied keyed joint) Sawed longitudinal joint
TIEBAR SPACINGS (In)*
TIE BARS STEEL GRADE 40 60 40 40 60 40 60
SIZE & LENGTH|#3x24" BARS #3x30" BARS #4x24" BARS #4x36" BARS #5x30" BARS #5x42" BARS #6x36" BARS #6x48" BARS
DIST TO NEAREST FREEEDGE|[ 4 [6 [ 8 [10] 46 [ 8 [10[12]14] 8 [10]12]14[16 ] 8 [10]12][14]16[22]24[10[12]14[16]22]24[10]12]14]16 [22]24]10[12][14[16 [19[22]24[10[12][14][16]19]22][24
PCC PVMT DEPTHUOINT TYPE
6" | WARP _| 148139\ | 4848 | | _[48] | _| _|_ |48\ | _|__J_J_1_ | | L || dd A oA
BUTT 37|27 48 |42 48 48
8" | _WARP _ |48 |39 |29 |24 |48 |48 |44 |35 29| 25|48 |42 |35 |30 | 26 |48 |48 |48 |45 |39 |28 | 26 |48 |48 |47 |41 |30 |27 {48 4848 |48 4541|4848 48|48 |48 |43 |39 4848|4848 48 4848
BUTT 42127 48 142(31|25 37129(24 48 144137 (32|27 461393329 4814814843 [32[29|48 |48 /48|48[35|30 |27 |48 4814848484541 ‘ . ‘
YAl | WARP 48|37 (28| ><|48 |48 |42 33|28 |24)|48 |39 |33 |28 |24 |48 |48 |48 |42 |37 |27 |24 |48 |48 |44 |38 |28 |25(48 4848|4842 |38)|48|48|48|48|47|40|37 48|48 |48 /4848|4848 #4 x 24" Tie bars @ 4' ¢ to ¢ max
BUTT 39126 44 139 (29 35|27 48 142135[29 |26 44136 |31 |27 484847 |41]30[27]48/48[45[39 33|28 |26(48(48[48/48|48[42|39 Curb and gutter sections
9" | _WARP _ |4835|26 | ><]48 |48 |39 31|26 | >|47 |37 |31]26 | ><|48 |48 |47 40|35 |25  ><|48 |48 |42 |36 |26 | 24|48 48|48 |48 40|36 |48 |48|48|48 |44 38 35|48 |48|48 |48 |48 48|48
BUTT 37124 48 |37 |27 33]26 48 14033128 |25 4113412925 4814814413928 25|48 1484237 |31 |26 |24 148484848 |47 40|37
YAl | WARP [48(33|25|><[48 |48 |37 |30|25|><]|44 35|29 |25|><|48 |48 |44 38|33 |24 | ><|48 |46 |39 |34 |25|><|48 /48|48 |48|38|34|48|48|48|48 42|36 (33|48|48|48 /4848|4848
BUTT 35 48 135(26 31125 47 137131127 39(32127 125 48 148142137127 |24 (48147 140(35]29 |25 4814814814844 (3835
" WARP  [47 (31 48 1473528 142 34|28 |24 48 148 14236 |31 148 |44 |37 |33 |24 4814848 |48 3633|4848 |48|48(40|34|31(48|48|48 /4848|4847
10 BUTT 33 48 |33 (25 29 (24 4513629 |25 3731[26|24 481461403525 4845|3833 28 |24 481481484842 (36|33 JOINT SEALER DETAILS
10%" | _WARP _ |45 30 | ><| ><|48 |45 |34 |27 | ><| ><|40|32)26 | ><| ><|48 |48 |40 |34 |30 | >| ><|48 |42 |36 31| ><|><[48 48|48 |47 |34 31|48 /4848|4538 33 30/4848|48/48/48 48 45 y %" to %6’
BUTT 32 48 132 (24 28 421342824 35[29 |25 4814413833 |24 481423632 |27 48148148148 [40 |34 |31 gapag?gﬂ{‘sthse%a:)aarce%e%‘f'm”
oy [ WARP _[4328 [D<[><48 4332 26| ><| ><| 38| 31|25 [ ><|><[48 [46] 38|33 |28 | ><| |48 |40[34 [30 | ><|><| 48484845 |32 | 30| 484848 [43 36 31|28 |48 4848484847 |43 To o PG t\ 1 Min
BUTT _ [30 46 30 27 403227 342824 481423632 48140[35[30[25 4848|4846 [38[33[30 op oF P pavemen
11 %" | _WARP _ 4127 | >| ><48 | 41|31 |24 | >| >] 36|29 |24 | ><| ><]48 |44 |36 |31 |27 | >  ><|46|38 32|28 | >| ~<|48 48|48 |43 |31]28|48 |48 47|41|34 30|27 |48 4848|4848 45|41
BUTT 29 44129 25 39/31]25 32|27 481403530 46139(33|29 |24 48148148144 |37 (31[29 Hot pouredjomtsealam ,> ,> s
1" | _WARP _ |39 26 | > | ><|48 |39 |29 | >| >| >|35 |28 | > | ><| ><|48 |42|35 |30 |26 | >| ><|44 |36 31|28 | ><|><[48 48|47 4130 27|48 4845|4033 |28 26|48 48|48 48|48 43 39 L L b ;
BUTT 27 42 127 25 37130(25 31125 46139133129 4513713228 48148148142 35[30 |27
121" | WARP |38[25 | ><|><[48 |38 |28 | ><| ><|><|33 |27 | > ><|><|48 |40|33]29 |25 | ><|><|42|35|30|26 | ><|><[48|48|45|39 |28 |26|48|48|43 |38 32|27 25|48 48|48 /4848|4138 Typical section
BUTT 27 40 |27 3528 29|25 44 137132 |27 4213530 |27 481481454034 29|26
13" | WARP _[36[24 [><[><]48 3627 | > ><|><] 32| 26 | ><[><|><[48 [3932 27 | 24 | ><|><]40(33] 20|25 [ ><[><14814843 38|27 | 25 48[48[41]36 30 |26 |24 |48[48[48 4846 [40[36 || ocppmruenror rmnsrorarion
BUTT 25 38|25 34|27 28 42135]30]27 41/34129 |25 481484438 [32[28 |25 5152070
137" | _WARP _ |35 | ><| ><| ><|48 |35 |26 | >| > >| 31|25 | > | ><|><[47 |37 |31|26 | > >| ><|39|3228 |24 | ><|><[48 48|42 |36 |26 | 24|48 |47 |40 35|29 |25 ><|48 48|48 484438 35 REVISIONS
BUTT 25 37125 3326 27 4113412925 39(33[28 |25 4814814237 |31[27 |24 DATE CHANGE
" | _WARP _ |34 | >{| > <48 | 34 | 25 | >{| >| >] 3024 | >| ><| ><]145 |36 |30 25 | >| > >| 37|31 27 | ><| ><| ><[48 |47 40|35 25| >|48 |45 38|34 |28 |24 | >|48 |48 |48 |48 |43 |37 | 34 | [10/25/2012Expanded Tie Bar Table
14 BUTT |24 3524 3225 26 39|3328]25 3813227 [24 4847 | 40 |35 |30 | 26 [><| [1310/2016 | Updated J Detais & notes PROFESSIONAL
14" | _WARP _ |32 ] ><| > >48 | 32| 24 | >| >| >{] 29 | >| >| ><| >143 35|29 |25 | >| > > 36|30 |26 | ><| ><| ><|48 45|39 |34 |24 | >|48 |43 37|32 |27 | >  ><|48 |48 48|48 |41 |35] 32 | 03/13/2025| Revised C&G Tie Bar Size ]
BUTT 34 3025 25 383227 |24 363026 48146393429 |25
15" | _WARP _ |31 | > > I>A7 | 31 > > > (| 28 | > > >< | >< 42|33 |28 | 24 | ><| > > 35|29 |25 | ><| ><| ><|48 |44 |37 33|24 | >[48]42 |36 31|26 | ~<|><|48 48|48 474034 |31
BUTT 33 29 25 37[31]26 35[29 |25 481441383328 |24
*Spacing where the calculated pullout strength of the tiebar equals the calculated yield
strength of the tiebar - 48 inch spacing indicates a calulated spacing of 4 feet or greater. 03/13/25




Docusign Envelope ID: 16F7A80B-8DD6-45CC-B8F9-AA9BEDO1BCFF

TRANSVERSE CONTRACTION JOINT DETAILS D-550-3
Notes
Median Edge of Shoulder ¢ Joint Edge of Full Depth PCC Pavement Edge of Shoulder 1. The joint seal details apply to both doweled and non-doweled (plain) transverse joints.
e ‘\| " 2. T = Thickness of pavement.
! 3. B=T/4+ %" for AE or non-dowelled concrete pavement or
16' PCC i 14' PCC 8 B = T/3 for AAE or dowelled concrete pavement
|
~— Shoulder —~=<+——————— 12" lane 12' lane >l Shoulder —————
y—

AEEEEEEEEEE R
. S
—6't= 't ] = ! 1
| g Hot poured joint sealant J: B
| : (see note 3)
| i
i DETAIL "A"
L1 L1
- Plain round dowels @ 12" cto c >

CONTRACTION JOINT DOWEL ASSEMBLY
INTERSTATE

Sawed and sealed transverse contraction joint (see DETAIL "A") /7 Top of PCC pavement

D’D‘D@D\D’I)

\ C — Dowel bar support
Edge of Shoulder ¢ Joi , / / \ , \<//
J0|nt A A A
Edge of Full Depth PCC Pavement \ Edge of Full Depth PCC Pavement Edge of Shoulder

Plain round dowel bar placed at midpoint of slab

7 | 7 SECTION A-A
—=— width varies [~ PCC (width varies) I PCC (width varies) width varies —————|
|
~— Shoulde) —=t+—— 12" lane 12' lane > Shoulder ———————
A —=—
e
[
crrrrroerrrrerreeeernrnrred
o'} e in 6"
A ~=—! NORTH DAKOTA
| DEPARTMENT OF TRANSPORTATION
9-15-10
| REVISIONS
| DATE CHANGE
6/23/2014 |Removed dowel size reference
| 3/16/2016 |Revised Joint Details and notes PROFESSlONAL
10/25/2019 |Expanded Details for clarity PE-4683
| 03/13/2025 |Revised # of Dowels & Note 3.
L L1
~ Plain round dowels @ 12" ctoc >
CONTRACTION JOINT DOWEL ASSEMBLY
NON-INTERSTATE 03/13/25




Docusign Envelope ID: 16F7A80B-8DD6-45CC-B8F9-AA9BEDO1BCFF

Median Edge of Shoulder

¢ Joint *\

TRANSVERSE EXPANSION JOINT DETAIL

Edge of Full Depth PCC Pavement

Edge of Shoulder

D-550-4

- 16" PCC —L 1:1'/PC‘C Shoulder (width varies) ——
|
/ Fixed ends A= e A
SURRRTRRASINTRRRERntt
A R - N S
=
A

|
: . =
T 1%" Diameter backer rod
|

o A

Plain round dowels @ 12" cto c

DOWELED EXPANSION JOINT ASSEMBLY
INTERSTATE

DETAIL "A"

Edge of Shoulder

Edge of Full Depth PCC Pavement Edge of Full Depth PCC Pavement

Edge of Shoulder Expansion Joint Seal (see DETAIL "A")

¢ Joint ‘\‘
e | ! Grease coat % length of dowel bars /[ Preformed filler
— width varies PCC (width varies) -l PCC (width varies) width varies ————— - -
[ ’ A \ . . .
Metal lastic dowel gl . = , .
| etal or plastic dowel gleeve \ﬁ%/ A A
A ) L a ) L
~—— Shidr - 12' lane - 12' lane _ Shoulder ———————————» > R y, / D/XV/{ — bdr support
Fixed ends A= \ A > BN E ) \ , e
/ N ——f N . - H / ' ) '
n E
[ ” ” ﬂ ” ﬂ' ” ﬂ ” ” ” '” ” ﬂ ” ” ” '” ” ﬂ ” ” Plain round dowel bar placed at midpoint of slab
6"1UMIJHUMMUHUMUHUHUMUHUMU@' SECTION AA
6" NORTH DAKOTA
A ! | DEPARTMENT OF TRANSPORTATION
9-15-2010
| REVISIONS
| DATE |_ CHANGE
6/23/2014 |[Removed dowel bar sizes
10/25/2019 [Expanded details for clarity
3/13/2025 |Revised # of dowels. PROFESSIONAL
| PE-4683
L L1
Plain round dowels @ 12" cto ¢
DOWELED EXPANSION JOINT ASSEMBLY
NON-INTERSTATE 03/13/25




Median Edge of PCC Pavement

¢ Joint

TRANSVERSE CONSTRUCTION JOINT

Edge of PCC Pavement
Edge of Shoulder

™~

16'PCC

19"

Bars placed @ | 18" c to ¢

14'PCC

N

—

f'-3'

8' Shoulder ——

|]
T

R

™~

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

"STAGES OF CONSTRUCTION" drawings, this standard

PLAN VIEW

Splicer bar #7 deformed bar Grade 60

s

—_—
o/ — = =
2% — ==

— ==

1" diamet

Hot

— Threaded portion of bar to be filled with grease
| 6”

1" diameter X 6" thin wall conduit J

er X 6" closed cell backer rod inside tube

DETAIL "A"

DETAIL "B"

\— #7 deformed
bar-Grade 60

_

1%," Threaded

/41

DEFORMED INSERT

Forged end
T

~

/7 #7 deformed
N bar-Grade 60

y N

DEFORMED
SPLICER BAR

D-550-5

STAGES OF CONSTRUCTION

Deformed bar splicer assembly
See DETAIL "A"

End of concrete pour

Stake assembly on grade

. A.Fulldepth saw cut
~— Previous concrete pour \
RN B.Remove end of concrete pour

D.Thread deformed insertinto deformed splicer bar

Stage 2

See DETAIL "B"

v Current concrete pour —=

Notes
1. Saw and seal all construction joints.

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

3. Do not saturate the subgrade during the sawing operation.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

9-15-2010
REVISIONS issued and sealed by
DATE CHANGE .
3-16-16 [ Revised Joint Details & notes Kirk J HOff’
8-27-19 |New Design Engr PE Stamp. Registration Number
PE- 4683,

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




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

1y B PILE SPLICE DETAILS
Bevel Weld
Flanges & Web N
45° 4 -
] ] 7/ AN
] ] e N
] ] 7/ N
W W e N
u u 7/ N
% H H v N
- - 7/ N
- - e N
- - 7/ N
- - 7/ N
™~ ] ] 72 B I N
H H N 7/
- - N 7/
- - N 7/
|<~— Square B B AN it
Plate u ] AN .
45° B B N s
] ] N 7/
AN . | NP
u u N 7/
7\ -
B | r-
Square Plates
Bearing —= //
Pile % /
A B
P = H BB AA
% Flame scarf inside of both
flanges and one side of web
of upper section.
ENLARGED VIEW PP
* See Note
%" Fillet 45°
welds on all — <
plates || ]
] ] 5"
] ] B ||l | Max
N N Max
R o o e L *Z*
N B ALTERNATE H-PILE SPLICE DETAIL
- - NOTES:
= - Construct splices in accordance with Section 622. Weld as specified in the latest
AASHTO/AWS D 1.5 Bridge Welding Code.
PILE 8" 10" 12" 14" Construct splices in steel H-Piles utilizing complete penetration groove welds in both
"E" . flanges and the web, or using steel reinforcing plates as shown. If reinforcing plates
FLANGE 5" 6%" 8" 10" are used to construct the pile splice, use plates with a minimum thickness equal to
the flange thickness of the H-Pile and matching the steel grade of the H-pile.
"W" 4|| 5']/" 61/" 8"
WEB 2 2 Use electrodes that meet the requirements of AWS-A5.1, Classification E6010,
E6011, or E7018.
H-PILE SPLICE DETAIL * Root gouge to sound metal and weld from the second side if backing material is not
used.

Backing Ring
(Tack weld to
lower pile)

D-622-1

"Steel-Encased Pile"

Thickness of End
Plate (3" min)

45°

Diameter of Plate

-

3 - %" Spacer Lugs

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

S

/
/

C-C

STEEL-ENCASED CONCRETE
PILE SPLICE DETAIL

(same as O.D. of Pile)

END PLATE DETAIL

/ c
£ S
Pile —= § S
Wall ® ;
§ g £
w =S c
(]
e}
-
45° 8
Backing o
Rin
9 N -
S
RN b
%
45°
/
W Approx
ENLARGED VIEW
NORTH DAKOTA R
Al
DEPARTMENT OF TRANSPORTATION ‘\‘\ ROF ESS/O ',l'
09/14/11 SR % /l/ ‘,
REVISIONS ~,
DATE CHANGE
09/03/19 Updated Signature

02/23/24 Updated Signature

to active voice

Revised notes & updated

% N022328 1 S
o,"l?QTH DA\‘O:?““‘

.
fragaaant?




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

_—— 4" black ~——— Traffic side ———=
Lid 4" black = 18" .
L 3" orange (A) Length "L"
3" orange (A) 18" 4 ‘ Length "L flat Area. 1
A
3" orange (A) L 6“ ‘
0 2" 6 Mi
45 4" black I m
Left Side Both Sides Right Side 3-0° Max NN
Traffic Traffic Traffic
f=— 30" —= - -
210016 Reflective SheetDetal SO T T oo T T T oo T oo o oo oo ———— oo -7\
4:1to
@ Lid EOI?Z T IV reflecti heeting ( ified in the NDDOT Standard Specifications) direct! finished
" pply Type IV reflective sheeting (as specified in the andard Specifications) directly hould
36 to the outer container of the last attenuation device facing traffic, following the details above. Type B Layout shodder
200 Ib . Or apply the sheet to a metallic sheet and attach it to the container with approved fasteners.
T 400 Ib Fill Note:
36" Angle attenuation devices 10 degrees towards traffic when placed at piers offset from roadway.
Cone (A) Use 3" orange sheeting for temporary installations, and 3" yellow
sheeting for permanent installations.
28— 700 Ib ,
2007 4001 700 Outer container
and 1400 Ib Create flat area between the finished
shoulder and 2' behind the devices.
Outer Containers Cones Typical Assembly Fill Chart ol 20
Module Weights (LBS) Min
200 | 400 | 700 | 1400 | 2100 Jraffiesige || /|7
. Distance o= T T T T~ 3
Typical Module from | 8% | 5 | 4" | 3 | o N o Ty,
Construction Detail top edge odules / _ ~
Embankment
Section A-A
(Type B Layout)
Type B Attenuation Device Notes:
Dash Number oles:
Module 1. Materials
Number 80 ‘ s ‘ 70 ‘ 65 ‘ €0 ‘ 55 ‘ 50 ‘ 45 ‘ 40 ‘ 35 ‘ 30 ‘ 25 A) Use modules manufactured from frangible polyethylene material which shatters upon impact.
Module Weights (LBS) B) Fill modules with class 43 aggregate meeting NDDOT Standard Specifications aggregate requirements. Use fill with a
B1 2100 2100 unit weight of at least 100 pounds per cubic foot. Use fill with a moisture content of 2% or less when left over winter.
B2 2100 | 2100 2. Modules . . . , . o
Provide modules in two sizes containing volumes of either 2, 4, 7, 14, or 21 cubic feet minimum.
B3 2100 2100 2100 2100 2100 2100 2100 2100 2100 2100 A) Provide three components for 2, 4, or 7 cubic foot module containers:
1) A 14 C.F., yellow outer container.
B4 2100 2100 2100 2100 2100 2100 2100 2100 2100 2100 2) A black lid securely locking over the top lip of the container.
B5 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 3) A variable cone-shaped supporting insert capable of supporting 200, 400, or 700 pounds of sand
mass to allow for three sizes of modules. Place cone inserts inside the 14 cubic foot container.
B6 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 B) Provide two components for the 14 cubic foot module container:
1) A 14 C.F., yellow outer container.
B7 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 2) A black lid securely locking over the top lip of the container.
B8 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 C) Provide two components for the 21 cubic foot module container:
1) A 36" height X 36" width yellow outer container.
B9 700 700 700 700 700 700 700 700 700 700 700 700 2) A black lid which locks securely over the top of the container.
B10 700 700 700 700 700 700 700 700 700 700 700 700 3. For temporary installations use Energite or Fitch attenuation barrels manufactured by Energy Absorption Systems of
B11 700 700 700 700 700 700 700 700 700 700 700 700 Chicago, IL, TrafFix barrels manufactured by TrafFix Devices, Inc. of San Clemente, CA, or approved equal modules.
B12 700 700 700 700 700 700 700 700 700 700 700 700 As an option, place attenuation devices on 35" maximum thickness pallets to facilitate maintenance.
B13 700 700 700 700 700 700 700 700 700 700 700 700 4. For permanent installations use Barrel Attenuation Device consisting of one-piece outer sand container modules with separate detachable lid.
Energite attenuation barrels manufactured by Energy Absorption Systems of Chicago, IL, TrafFix barrels manufactured by TrafFix
B14 400 400 400 400 400 400 400 400 400 400 400 400 Devices, Inc. of San Clemente, CA, or approved equal meet these requirements.
B15 400 400 400 400 400 400 400 400 400 400 400 400 ) ) ) ) ) ) NORTH DAKOTA
5. The Typical Module Construction Detail and Type B Layout are based on the Energite Crash Cushion manufactured by Energy Absorption. DEPARTMENT OF TRANSPORTATION
B16 200 200 200 200 200 200 200 200 200 200 200 200 Provide any required layouts and details from other sand filled attenuation module manufacturers which differ from those shown here.
Length (L) 342 | 342 | 307 | 307 | 307 | 307 | 307 | 307 | 30.7' | 307 | 272 | 27.2' o202
REVISIONS
ModuIEBVgelghts Replacement Module DATE CHANGE
(LBS) 07-18-14 |Revised sheeting in T —
reflective sheet detail
2100 1 1 1 1 1 1 1 1 1 1 09-27-17 |Update to active voice PE-4683
1400 1 1 1 1 1 1 1 1 1 1 1 1 10-03-19 |New Design Engr PE Stamp
08-01-24 |Electronic Stamp/Signature 06/30/25
700 2 2 2 2 2 2 2 2 2 2 2 2 06-30-25 |Legislative Changes
400 1 1 1 1 1 1 1 1 1 1 1 1
200 2 2 2 2 1 1 1 1 1 1 1 1




TRAFFIC CONTROL FOR CORING OF HOT BITUMINOUS PAVEMENT

Two Lane, Two Way Roadways

|—— Work vehicle

@jﬁ Flashing or rotating beacons

Varies

Flagger —/

Protection vehicle
Flashing or rotating beacons

High intensity flashing lights

High intensity flashing lights
Flashing or rotating beacons
High intensity flashing lights

W20-7-48

I// qjmin
T |

Typical Protection Vehicle

Truck mounted attenuator - optional

Multilane Roadways

| —— Work vehicle

| —— Flashing or rotating beacons

500' to 1000

| —— Protection vehicle
Flashing or rotating beacons

| —— Sequencing Arrow Panel
Type C - Chevron Mode

I™—— Truck mounted attenuator - optional

Sequencing Arrow Panel
/ Type C - Chevron Mode

W20-1-48

I// qjmin
i o= |

Typical Protection Vehicle

D-704-2

Notes:

1. Display a 360 degree rotating, flashing, oscillating or strobe light
on the working vehicle.

2. Display a 360 degree rotating, flashing, oscillating or strobe light
on the shadow vehicle. Operate a sequencing arrow panel Type C
in chevron mode on the shadow vehicle for Multilane Roadway.

3. Use these layouts during daylight hours and in areas of good
visibility only.

4. Use flagger to protect the work area and warn oncoming traffic
for two lane, two way roadway.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

This document was originally

9-25-12
REVISIONS issued and sealed by
DATE CHANGE Kirk J Hoff
9-27-17 |Updated to active voice ) ) ’
10-03-19 |New Design Engr PE Stamp Registration Number

PE- 4683,
on 10/03/19 and the original
document is stored at the
North Dakota Department
of Transportation
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7}?,,,,%},,,,41%“

S 11—

1" stainless release bushing

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

12" teflon bolt retainer —— L1

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

Ground line

%"x2%" gr. 8 flange bolt

Multi-Directional
Slip Base Assembly

%" dia. bolt with

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

T
()
i
|
1
-
Anchor unit

Minimum 10 guage — = === =, =T
anchor plate (one \tf I I / *(1
post installation) \ | / 4"
| Lin

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

[

Anchor Unit and Post Assembly

9 o

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

washer and lock washer

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

Post sleeve

Anchor unit

Multi-Directional
Slip Base Anchor Unit
and Post Sleeve Assembly

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

Traffic Flow

Traffic Flow

Perforated Tube

6%6"

3%," 4_T_7 3%,"

STl

NLL /e

m-=—{O=

5" EX
{ —— / "
) -B— ’ %
F TN |
i T

R=9 1/ 60° I
16 1%6‘| L

Top Post Receiver

Plate - ASTM A572 grade 50
Angle Receiver - 2%"x21%4"x%" ASTM A36 structural angle

12"

3%," 39/32
I T
e \\ 9

' 2%¢"

|
1
11/ |

v

TN /.~ 1

ﬁ\?@V Whe"
60°
R—%e 17/16" L

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

6" dia. 7

=3l

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

Notes:

D-704-7

1. Torque slip base bolts as specified by manufacturer.

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

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

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

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

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

Telescoping Perforated Tube

Properties of Telescoping Perforated Tube

Section

in? in? in?

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

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

Anchor Tube Wall U.S. | Weight | Moment | Cross
Number| POSt T\{1\/_a:(| Sleeve T\{1\/_8L| Si %\Z(at Size |Thickness| Standard | per Foot | of Inertia |Sec. Area| Modulus
umber| «. ick- : ick- ip | withou in. in. Gauge
of Posts Silnze ness Silnze ness | Base | Slip 3 3 9
- |Gauge| ™ |Gauge Base 1% x1%| 0.105 12 1702 | 0.129 | 0380 | 0.172
in. 2x2 0.105 12 2.416 0.372 0.590 0.372
1 % 12 No 2:4 2% x2% | 0.105 12 2.773 | 0561 | 0.695 | 0.499
1 gé 1; '\/‘f 23/2 2%6 x 2% 0.135 10 3432 | 0605 | 0841 | 0590
1 21/2 10 \((e)s 2% x 2% | 0.105 12 3.141 0.804 0.803 0.643
2 1 ]
1 2% 12 2 12 Yes 2% x 2% | 0.135 10 4.006 0.979 1.010 0.785
1 2Y% 12 2% 12 Yes
2 2 12 No 2%
2 2l 12 No | 2% Top Post Receiver Data Table
2 2% 12 Yes S
quare Post
2 | 2% | 12 Yes Sizesg) | A | B | C| D] E]F
2 21/4 10 % 12 Yes 2%6"x10 ga. 1% | 2% | 3% | Ba | 1% | 1%
3 2 Z 21;2 13 2% 12 i:z 214"x10 ga. 1% | 21" | 3%¢" 54 12,0 | 1%"
5
3&4 2% 10 Yes
3&4 2Y% 12 2% 12 Yes
3&4 2Y 12 2 12 Yes
3&4 2% 10 2%e 10 Yes

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

2-28-14

REVISIONS

DATE CHANGE

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

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




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

Ground line ‘\

See Alt. A Note 4 Sign post
% - gn p

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

U-Channel Post

D-704-8

Grade 8 bolt, nut, N——11 ]
and lock washer % o
(see Alt. A Note 3) R L | Sign post —
o) @ o o ] I |
o L Anchor unit Sign post — N
1 *'Q\
Grade 8 bolt, nut, o) ii§ o —| | = 2-bolts grade 5,
and lock washer \\@ o N | e lock nuts and
(see Alt. A Note 3) S 9 ] lock washers
] o]
@, o |
I 18" min. A
a1 (o o] M
|| T=— 2- bolts grade 5, ||
ﬁ '// lock nuts and Lo
1 lock he I
See Alt. A Note 1c % ] ock washers n
- .~'\
Retainer strap _ . & =~ 2 bolts grade 5,
(see Alt. A Note 1b) AN 18" s - o1 lock nuts and
- j - lock washers
) o] Lo ]
Detail A Y= 1
etai - L]
NS 16" mi M
\\> 2- bolts grade 5, min- ]
1 s
o] lock nuts and |
—Y s lock washers o
Ground line 2" max. | Ground line |
il w* %r‘ ::S_____i___ N N I \ o]
BIL o 1 ﬂ Retainer st R Sl o ]
& T (seodetal) / Retainer stra ] B
_ a (see detail) L P 1 I
% Tl 5 AN i [™— Anchor unit > [™— Anchor unit
— See Alt. A (7] AN\ 1 60" min. i 42" min.
§' Note 4 . s\\\ < ol . M ( ) o] ( )
> 1 AN ME L - - -
2 [\ NS = N = L~
0] H B 2 N @
Py *‘ 2 LT, ‘ \\ﬁ S F Ground line
o 1" I Us Breakaway U-Channel Splice Detail Breakaway U-Channel Splice Detail
N f 5 )Lz = J 4o Alternate B Alternate C
2 seeetin Anchor unit —| e | (2.5 and 3 Ib/ft) (2.5 and 3 Ib/ft)
—[ V'] :j\\//: 38" ‘[ o ﬂj 38" Install a maximum of 3 posts within 7. Install a maximum of 3 posts within 7'.

Front View Side View

Breakaway U-Channel Detail
Alternate A

Install a maximum of 2 posts within 7'.

HEN= =

£

1.938" *1—7 8.5662" ——l 875" =

I
[ 17.125"

Retainer Strap Detail

Back View

Te

Alternate A Steps of Installation:

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

b) Establish proper assembly by lining up bottom hole of retainer strap with 6th hole from the top of the anchor unit.
c) Assemble strap to back of anchor unit using %¢"x2" bolt, lock washer and nut.
d)

Rotate strap 90° to left.

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

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

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

5. Properly nest base post, strap, and sign post. Proper nesting occurs when all flat surfaces of the base post, strap, and sign post at the
bolts have full contact across the entire width.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

20514 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Kirk J HOff
9-27-17 |Updated to active voice ) ) ’
10-03-19 |New Design Engr PE Stamp Registration Number
PE- 4683,

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




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

| ” ‘ CONSTRUCTION SIGN DETAILS D-704-9
| b n 4 TERMINAL AND GUIDE SIGNS
[ | [ 3%
= ROAD WORK |~ ‘ ‘
T o 24 l e
3, A 45" " 1 "
2 244 ’ ‘ 72" | b= 14135~ 1415 5%
NEXT X) MILES | - 4 T
3% 1 19" I 19" | 5 10°EM
< ‘ : vl ‘ | ) S
: 620-1-60 ROAD WORK -
Legend: black (non-refl) a 103~ 1413/16,.*‘ - 2 )
Background: orange - 48
4— NEXT\ XX MILES
= 2"%e" 4" 187%¢"
NEXT XX MILES =y | - |
f 33" =—15%¢"—— L« 14%" 5
/ ! J o N
‘ 60’ ‘ e G20-50a-72 See ARROW DETAILS A R
ee
= 1556~ 155" = ‘ i Legend: black (non-refl) E5-1(L or R)-48 See ARROW DETAILS i
I ! I 3%" Background: orange Legend: white
% —i— N O wo R K . Background: green (orange optional) o b - —
g . L o
f 22%¢" ! 22%¢" { 4l 24" T
{ IN PROGRESS |-
n G20-50a-72
R ‘ 33*/4" G20-52a-72
G20-1b-60 | I ‘ |
Legend: black (non-refl) : L
Background: orange . 4%
T ROAD WORK
6! 3" 24" l 36" l
NEXT XX MILES
‘ 15%6" —— | 14%" YA
18"
R 15 f M4-9(L or R)-30
G20-528-72 See ARROW DETAILS Right or Left
f 48" | Legend: black (non-refl) L L
S — | % ‘ ) Background: orange ERT:D 297" 315"
” [ Eid M4-8-36
;., | E N D 6"C Legend: black (non-refl)
: 19} ———t=—— 20" —— 3% o4n Background: orange T
ROAD 'WORK [
—— 16%" 18"—— | 4 ‘ 9?" ‘ * ]L
R 1% 2 2 f ’ . 5"
| / "
G20-2-48 | i ‘ a0 B (i L
SPEED LIMIT ENFORCED |- s
Background: orange 1
s 6" =— 16%" 6" %6 ;
20% 0% 3% 5'% M4-9(L or R)-30 M4-9-30
= %" Advanced Right or Left Straight
329/16 329/6 57" 48"
o 1ttt & o 14— 7
il 8 MINIMUM FEE 3150
1 ‘ . ARROW DETAILS
ﬁ R NOTES:
36" WH7EN WORK S PRESENT 47 [‘11%"*12"*‘ i @A) A be right or left of the legend to indicat truction to the right
" " The" —= 5" pm— 250" 5" }—7 rrow may be right or left of the legend to indicate construction to the ri
1 3% ‘r* 14%¢ 7 257 ‘ g 24%" 4"1 et B oot y 9 g g
y¢ 14%g" 11%" J\ 4
e e » | DETOUR
P, G20-55-96 % | NORTH DAKOTA
‘ 6'C . 5 24 DEPARTMENT OF TRANSPORTATION
. 1 .. Legend: black (non-refl) %" = PRTTS
8 1ii* I 2% Background: orange —- —- s
e . 15 R 61C 30 ‘ : 8 DATE CHANGE
3/4“ /16 - 2% L L ‘—j 08-17-17 | Added sign & background calor
C A R | 6 R g See ARROW DETAILS 060124 |Bcronic Siamo/Sanatare PROFESSIONAL
| — i 06-30-25 |Legislative Changes PE-4683
| 3% M4-9(L or R)-30 & 06/30/25
R 17 ~ong | M4-9-30
G20-4b-36 Legend: black (non-refl)
Background: orange
Legend: black (non-refl) g 9
Background: orange




Docusign Envelope ID: 2F5C9714-A0E1-42BB-B36B-42204844BFCB
D-704-10

CONSTRUCTION SIGN DETAILS
REGULATORY SIGNS
24" 60"
7'%6" 3n I
s, S
ey | -
% ——f=—
“FTAKE |- STREET CLOSED |1~
T “F 10 MILES AHEAD so
TU | NS I D 505" =— 3" 17%"—— 3%
i LOCAL TRAFFIC ONLY |1
R 11" 13/ | } LS — i
‘—j ° Ai_l‘g%-- L R1%" —/ L 3% *
R1-50P-24
Legend: black (non-refl) R11-3¢-60
Background: white Legend: black (non-refl)
Background: white
60"
o "t +
81 "
R 114" *‘ Vl ) [‘ [ 22" 71 24%g" | 4
207 o 6'C
Zj;: &0 % e §Ej 10 e |
T R THRU TRAFFIC
4%g" *1 ‘—I‘ L 241" 4
4%g" R 174 4 I
R2-1aP-24
g i R11-42-60
L d: black -refl
egBZr;;kgroau%dfr:;l:}tree )
48"
|
f— 18" ———f=—— 18" ——~ 5
o ST R‘ EET |-
" iD
I
4" 30
CL O SED |+
1 NORTH DAKOTA
5" DEPARTMENT OF TRANSPORTATION
T 8-13-13
R 1% REVISIONS
DATE CHANGE
R11-2a-48 {00519 szsegs?ignn I gear PE Storm PROFESSIO
Legend: black (non-refl) ég:éz:%z %legcwts%::/c}éai?r%ézf n:ﬁ; ' PE-46;§3NAL
Background: white 06/30/25




CONSTRUCTION SIGN DETAILS D-704-11

WARNING SIGNS

R3 R 3 R 3"
1"
‘ ! WORD LETTER SPACING
_ ! AHEAD Standard
 oP ) fﬂ"%““/«e"ﬂ ) 200 FT Standard
o - TRUCKS "
—T ° |  &¢ 350 FT Standard
R 6'D = 15%" —=——=— 15%¢" —= 3% b= 123" = 125"~ | 3%
- N, 3" N 500 FT Standard
LA A o O ENTERING: )i < EXITINGY )=
R I G H T j 1 &0 —— 14" 137/8""‘ T 3" 14" 137/8"4" 31/2u 1000 FT Reduce 40%
21" Z 1 2%" " "
o o - ) g ’ | &c H I G HWAY | &c 1500 FT Reduce 40%
6D ‘ % MILE Reduce 50%
) i 1 MILE Standard
* DISTANCE MESSAGES
W5-8-48 W8-53-48 W8-56-48
Legend: black (non-refl) Legend: black (non-refl) Legend: black (non-refl)
Background: orange Background: orange Background: orange
R 3" R 3
%u
_ |
"D
O A | 6 12" 1'%
F=10"%g"——=10"%¢" 3 | T
WORK TRUCKS N
9 u I
\ e 1 F=— 15%" —=—=— 15%¢"—— 3%
=—16%5" 16%6—=1 | 1 —
- L - — 6"C
TRAFFICT )= i
L A
= 10% =101~ [ 3 T L 3%
ONLY Z_ 1
1 SN
e T "
B R %e"
See ARROW
DETAILS 3%¢"
W5-9-48 W8-54-48 W9-3a-48
Legend: black (non-refl) Legend: black (non-refl) Legend: black (non-refl)
Background: orange Background: orange Background: orange
R 10%"
R 3"
1/||
J - 31"

W9-3a-48

ARROW DETAILS

19196 ——r=——191%¢"

SHOULDER\ |~
1
U ,}‘?%T;‘: T T 413" NORTH DAKOTA
; — DEPARTMENT OF TRANSPORTATION
2 7D 81313 This document was originally
T e REVISIONS issued and sealed by
| DATE CHANGE ;
70 8-17-17  [Updated sign number ] Kirk J HOff’
i A [Revsadatnand oo dee Registration Number
PE- 4683,
on 10/03/19 and the original
document is stored at the
W8-9a-48 W8-55-48 North Dakota Depgr‘tment
Legend: black (non-refl) Legend: black (non-refl) of TransPortatlon
Background: orange Background: orange




<718

- 5/8 1”/16
4%6" 4-‘ r‘*

% ﬁ ?
Y »+‘ -8k 12
16 J ¢

R 1% | !

W16-7aP-18

Legend: black (non-refl)
Background: orange

2"

f 21" 21%" 1

EQUIPMENTY) -

W20-51-48

Legend: black (non-refl)
Background: orange

54"
22" ——= = 2%’ —

|
NEXT 00 MILES

;
1
i \J

W20-52P-54

Legend: black (non-refl)
Background: orange

=—13%" 13%"——

BRIDGE
b 17" = 16155 —— 47
6"D
6"
6"D
W21-50-48
Legend: black (non-refl)
Background: orange
R3
48"
— 15" ———=— 15" — ~
MATERIAL
Wt — | \_ | ¥
-— - — - -— - 6"C
3 e
ROA WAY
=—14%¢" 14%6"— )
W21-51-48
Legend: black (non-refl)
Background: orange
R3
f— 199/16 199/16 _
” PAVEM EMENI
143" 14%"—— | &
7"C

BREAKS

W21-52-48

Legend: black (non-refl)
Background: orange

CONSTRUCTION SIGN DETAILS
WARNING SIGNS

R3

"
/)

“RUWLE

[t 121%5 — 121%6" -~

SJ,i,

=1 %wm%’(

W21-53-48

Legend: black (non-refl)
Background: orange

19%6"

YU

_ f——22"——

W22-8-48

Legend: black (non-refl)
Background: orange

AHEAD /

FRESHO L\

ROCK,

7"C

7'C

D-704-11A

WORD LETTER SPACING
AHEAD Standard

200 FT Standard

350 FT Standard

500 FT Standard

1000 FT Reduce 40%
1500 FT Reduce 40%

% MILE Reduce 50%

1 MILE Standard

* DISTANCE MESSAGES

W16-7aP-18

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

5-31-18
REVISIONS
DATE CHANGE
11-01-19 | Added details for sign
W16-7aP-18.

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




Edge of shoulder
Edge of driving lane

Delineator drum S spacing

SHOULDER CLOSURE TAPERS

Delineator drums 5' spacing

Sequencing
Arrow Panel

<LK

D-704-12

Delineator drums % S spacingJ\ +
o

x\o\ﬁlojgz"o e

e ®  — — — — — 5 = 7 T 1

A

t

Merging taper length L

SHOUILDER CLOSURE WITH L ANE CLOSURE

%L

(when shoulder is 8' or wider)

Portable Traffic Signal or
Changeable Messag

%L

MESSAGE
DISPLAY

Delineator drums 5' spacing

e Sign

Edge of shoulder
Delineator drums % S spacing
Edge of driving lane

(i

t

2

j*r 4%9@ GF%Z; - T
7
T 20 h h B B 1 B - h

N
Delineator drums 5' spacing

P>

Sequencing
Arrow Panel

\ Edge of driving lane L Delineator drum S spacing

Edge of shoulder

(when shoulder is less than 8' wide)

KEY
Delineator Drum «  Sequencing Arrow Panel
Message Display Lo Portable Traffic Signal

Notes:

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

2. If a shoulder taper is used, use a length of approximately %L. If a shoulder is

%L

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

3. When paved shoulders of 8 foot width or more are closed, use channelizing
devices to close shoulder in advance, to delineate beginning of work space, and

to direct vehicular traffic to remain within the traveled way.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
10-3-13
REVISIONS

DATE CHANGE

9-27-17 |Updated to active voice
10-25-19 [Added L dimension to detail

This document was originally
issued and sealed by
Kirk J Hoff,
Registration Number
PE- 4683,
on 10/25/19 and the original
document is stored at the
North Dakota Department
of Transportation




Orange retroreflective

BARRICADE AND CHANNELIZING DEVICE DETAILS

21" OD (min) »‘ r

D-704-13

BARRICADE BLADE DETAIL

ELEVATION VIEW

BARRICADE ASSEMBLY DETAIL

SIDE VIEW

NOTE: For barricade markings use alternating orange and white
retroreflective stripes, sloping downward in the direction traffic is
to pass. Place retroreflective sheeting on both sides of the rails

with a minimum of 270 square inches of visible retroreflective
area facing vehicular traffic. When the barricade length is less
than 36", use a rail stripe width of 4".

6'to 10' |

24

Orange retroreflectorized

3'-0"to 3'-6"

White retroreflectorized
Pavement or ground ‘\

(Aluminum Barricade Rails)

Orange retroreflectorized

3'-0" to 3'-6"

White retroreflectorized

Pavement or ground ‘\

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

(I

Varies

-

Orange retroreflectorized

White retroreflectorized

R %"

Pavement or ground ‘\

TYPE | BARRICADE

TYPE Il BARRICADE
BARRICADE RAIL DETAILS

TYPE Il BARRICADE

V46" min —— f—

i i i Flexible delineator W6-4-12 or
Orange retroreflective White retroreflective 8" min B o A ‘ W16-7aP-18
White retroreflective 3 White retroreflective .
. ‘_‘ r 8"to 12" . 2" 10 6" band
*‘ 18" min ’* 3" %" @ x 3" anchor
Orange retroreflective [ [ 2" min *‘ [“ 28" min PR
J Orange retroreflective Orange ‘ * s 5
Wi A "o @Y band (night — " _ 36"
4106 i ‘ i 36" min 4"t06 and (night use) 3"to 4 & Surface mountable Installati
j is 45 White retroreflecti 6" White retroreflective 2"t0 6" 1 base ns ﬁ(,@"’”
. ) - v " " ite retroreriective " band (night use; "
White retroreflective 36" min 36" min 6 More than 36 band (night use) ‘21" s (nig ) 3 . See DETAIL A
i )
" Orange retroreflective Orange Galvanized steel anchor Flexible 1
Orange 12" max 6 ,< band (night use) (see INSTALLATION delineator
Orange — Orange € Roadway NOTES) DETAIL A SIGN
3 3 , —_ —_ ATTACHMENT
BACK TO BACK STACKABLE Molded
rubber base PLAN
DELINEATOR DRUM VERTICAL PANEL g;glrbw)elght TRAFFIC CONE TUBULAR MARKER FLEXIBLE DELINEATOR
S
Provide horizontal, circumferential, alternating orange and Provide alternating orange and white retroreflective stripes, Provide retroreflectorization of cones more than 36" in Provide retroreflectorization of tubular markers more than INSTALLATION NOTES:
white retroreflective stripes 4" to 6" wide for drum markings. sloping downward in direction vehicular traffic is to pass. height by alternating orange and white retroreflective 42" in height by alternating four 4" to 6" wide orange and
Use a minimum of two orange and two white stripes with Place retroreflective sheeting on both sides of panel with a stripes. Use a minimum of two orange and two white white stripes with the top stripe being orange. 1. Drill installation holes to diameter and depth required by manufacturer's
the top stripe being orange for each drum. Do not exceed minimum of 270 square inches of retroreflective area facing stripes for each cone with the top stripe being orange. Use specifications.
3" nonretroreflectorized spaces between the horizontal vehicular traffic. Where the height of the retroreflective maximum 3" nonretroreflectorized space between the
orange and white stripes. Avoid placement of stripes on material on the vertical panel is 36 inches or more, use a orange and white stripes. 2. For removal, remove anchors and fill installation hole with an epoxy designed
drum ribs or indentations. Use closed top drums that will stripe width of 6 inches. to bond to pavement surface.
not allow collection of debris. Do not place ballast on the
top of drum. 3. In lieu of bolted down base, use an 8" x 8" butyl pad or hot melt butyl.
Remove butyl as close as possible to pavement surface.
" I 40" |
R 0.12 ) 8'-0" (6'-0" may be used without sign)
R 0.25" —_——— === == N [ (A) Limitations when using 8'-0" barricade en . .
| | rails: 1) use no sign p?”‘ﬁlv and 2) Attach sign panel to top barricade rail (@ 20_?6'-0" 4-6 (@ 20_r96'-0"
R 0.625" 0.100" Aluminum | | extend no more than 1'-0" of the with %6" x 1" hex head bolts with a rails) rails)
sign panel N ‘ barricade rail past the uprights. square washer on back side of Barricade rais )
(when applicable) | | 26 barricade rail Iy 1" x 8" wood slats or
1 | , hollow-profile plastic rails . Upright
e L Aluminum barricade rail - ! | ) 1%" x 1%" x 12 gauge
Ml I L.~ (see BARRICADE BLADE g ‘r"/ gi-gr?%aﬁgilm'”“m \ Galv steel perforated tube
777777777 r— — — DETAIL ) _
) T Uwpnght1 , | (when applicable) //T Horizontal brace
‘ 60 ) ‘ 19" x 1%" x %" x 50" 1 ‘ ‘ “1\ ‘ [ Attach to upright and
| " '-0" Galv steel perforated tube rail with %"@ x 5" bolt
Symmetrical 9 1.8" ‘ Attach barricade rails to —— | 5o | 00 - _—__—__—__—__—_____ oy 4-10%" ’
uprights with 2" corner 18" ‘ 2-%"g x 4" bolts
H I bolts | joining sign panel, Sleeve
5-2%" 3 L N B e e e ———— 5 rail and upright (typ) 1%" x 1%" X 12 gauge
, 47 Uprights slide inside Sleeve ,7‘ ST 1 ‘ { Galv steel perforated tube
0.094" — = g sleeves - use no bolt or 4 " " " R
1-8 ) h 13" x 13" x 14 gauge x 12 7 ; 1 Ballast
fastening device Galv steel perforated tube 1-4" : 1-6" 1 "164 s
NOTE: This is the only I I P : 10Y% ¢ (see Table)
type of i : : | C SRR .\ . i I
acceptable for H H "
use with this _t gy H H 45 1b sand bag o | 18 1-%"a x 3" bolt joining l 47y - IR — \ ‘
barricade 0.812" * r ﬁ ﬁ' * (—J_‘ sleeve and upright (typ) Horizontal brace 5-0" i
assembly. P AN L — b 1%" x 1%" x 12 gauge L Skid
. J L * e—— 25" 4,1 ‘ Galv steel perforated tube 1%" x 1%" x 12 gauge
0.24 410 50" | ELEVATION VIEW SIDE VIEW Galv steel perforated tube
\— Skid

BARRICADE ASSEMBLY DETAIL
(Wood or Plastic Rails)

MINIMUM BALLAST

Steel u-channel

Y%"o (typ)

REFLECTOR DETAIL

@%ﬂ (typ)
R %" Il
T

1.12 Ib/ft min to

.0 Ib/ft max)
— 2"min =—
SECTION VIEW
/— ¥%¢" Fastener
: ) VAR )
7\ LN
One Direction Bi-Directional

MOUNTING DETAIL

T

2't0 8' =

Roadway surface

4

ELEVATION

DELINEATORS

(For each side of barricade support)

Without Sign 4 - 25 |b sandbags

With Sign 6 - 25 |b sandbags

Note: Number of sandbags based on a wind speed
of 56 MPH. Sandbags assumed to be placed at or
near the ends of the skids.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

10-3-13
REVISIONS issued and sealed by
DATE CHANGE Klrk J HOff
9-27-17 | Updated to active voice ’
11-01-19 | Revised details for Flexible Registration Number
Delineator
PE- 4683,

on 11/1/19 and the original
document is stored at the
North Dakota Department
of Transportation




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

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

Orange flags
(urban areas)

W20-52P-54
(when
required)
6'to 16
‘ﬁ 15" [He- 20| 15" % Vertical clearance :,T 3
. ; 54" ! (main sign)
E?]%e of driving Vertical clearance
(secondary sign)
[_7 6' min —=—
{ — =
Edge of finished T~
shoulder T~ = -
TYPICAL SECTION
(48" x 48" diamond warning sign shown) 4"
f=— 24" —— 18" 6"
A -—‘ 12" = /\
1" 1%" L_W_J
i o 12 18..
: 1/2“
T
j; L Lol ) 1 Vert|ca| clearance * .
T le] (main sign) 30 3
1 e I YU ‘
3 N 2
+ L ‘o‘ 1
F‘ 1°| ’ 18" x 18"
15" DIAMOND SIGN
me L)
* * 108"
11/2" 101/2.. 6" ——| h 3" 4_T_7 32" 4_T_7 3" 4»1
21" (T ol Tol ol
Vertical clearance nr Il I I
(main sign) 120" I I I
Il Il WL Il
‘ I J{ AR I
24" x 24" Il 20" Il Il I
ROUTE MARKER HJ H H H
ASSEMBLY ~ * ‘ ‘ ‘ ‘ <
4" Vertical clearance
» [ 36" —— M(main sign)M
- 18" = !

36"

| —

(main sign)

36" x 36"
ROUTE MARKER
ASSEMBLY

3"

i w:k

48" x 48" DIAMOND SIGN
(with 30" x 30" secondary sign)

-

e 20l

gy i

48" x 48" DIAMOND SIGN
(with 30" x 24" secondary sign)

CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS

Vertical clearance
(main sign)

Vertical clearance
(main sign)

Vertical clearance
(secondary sign)
I

-
W13-1P-30 i

Vertical clearance
(secondary sign)

3

;;:ﬂ

15"
w0 L i
18" 4" 18" o
o 8"
I
° 12“
Extend
supports 24" 48"
60"
N { K

(main sign)

R1-2-60 - YIELD SIGN

3" <—‘ [ﬁ 30"
b r—i R1-50P-24
" (when

18 required)
T

" g -
i /
15"

N

(main sign)

W14-3-64 - PENNANT SIGN

96"

=6 — 16" r«sz"ahwﬂ 16" ‘

Vertical clearance

Vertical clearance

R1-1-48 - STOP SIGN
(with R6-1-54 sign as required)

Vertical clearance
(main sign)

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

36"

il
-

3n

Vertical clearance

Vertical clearance

D-704-14

NOTES:

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

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

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

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

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

(main sign) (main sign) "Left" and "Right" message on lane closure sign)
‘ ‘ 4. Route Marker Auxiliary Signs: Provide route marker auxiliary
48" x 48" SIGN 24" x 36" SIGN signs, such as the cardinal direction and directional arrows, with

(with R6-1-54 sign as required)

-

108" x 48" SIGN

78" max

Steel perforated tube support
Use minimum post size of
215" x 2%" x 10 gauge

Vertical clearance

48"

o

70"

0.080" aluminum or

%" plywood sign panel
Upright

1%" x 13" x 12 gauge
Steel perforated tube

%6"0 x 3" A325 or
equivalent bolt joining
upright and sleeve
12" min

j

PORTABLE SIGN SUPPORT
LOW-MOUNTING HEIGHT

Ballast

Vertical clearanc

main sign)M

96" x 48" SIGN

M(

[

a background and legend that match the route marker they are
used with:

Interstate - white legend on blue background

Interstate Business Loop - white legend on green background
US and State - black legend on white background

County - yellow legend on blue background

. Vertical Clearance: Install signs with a vertical clearance of
5'-0" (see TYPICAL SECTION.) In areas where parking or
pedestrian movements are likely or the view of the sign may be
obstructed, install signs with a vertical clearance of 7'-0" from
the top of the curb or from the near edge of the driving lane in
absence of a curb.

The vertical clearance to secondary signs is 1'-0" less than the
vertical clearance stated above.

Provide a minimum clearance of 7'-0" from the ground at the
post for signs with an area exceeding 50 square feet.

. Portable Signs: Provide portable signs that meet the vertical
clearance stated above when it is necessary to place signs
within the pavement surface.

Use of low-mounting height (minimum 12" vertical clearance)
portable signs for 5 days or less, is allowed as long as the view
of the sign is not obstructed. Time delays caused by unforseen
circumstances, such as equipment breakdown, rain, subgrade
failures, etc., will not accrue towards the 5 day period. Use of
R9-8 through R9-11a series, W1-6 through W1-8 series, M4-10,
and E5-1 is allowed for longer than 5 days.

Restrict signs mounted on portable sign supports shown in the
LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT
details to a maximum surface area of 16 square feet.

T
I
I
J
|
I
I
|
e

Main‘ sigrl)l

Jm(tmain‘ sigm | j,\,L i j,\rlL\

48"
48" — 12" 24" 12" (=
12" r24"*‘ 12" r ‘_1 *
i i (T T\ 7o
" Ll Lol 10
o 2 I I
T‘ | Il Il 20"
% 2 A o tap-2a H H jt 00" —[? . ¥
_1aP- "
3 H 4£ (when I I 20" ~
* | 1" required) Il 3 Il i
Il I’ " 24--
| } 1] + 10
E | g T A" )
Ii | | 18
—J % Vertical clearance o) i Vi el 3"
T (main sign) T ’ emn?]aa ncsarr?noe
3" ) - 12 3 (main sign) Vertical clearance
Vertical clearance I~ 24" Vertical clearance (main sign)
(secondary sign) (secondary sign) ‘
L I e
R1-1-48 - STOP SIGN 48" x 48" SIGN 30" x 24" SIGN
(with R1-50P-24 sign as required) (with R2-1aP-24 sign as required)
G20-1b-60 i 60 :
(when 12" 36" ——{ 12" [=-
F required) B $ B
24 24 ﬁ 12 | 700 | 11;\ | o o I 48"
T " " . " 13 I " " "
) % 12 h24 #24 ﬁ 12 F LM * * bl 12 h24 ﬁ 12
N T T Tl
® | T s T
X T\ ! o2 8 i
| I Il le] ‘ le| T
er}ical clearance 3" Vertical clearance Vertical clearance  Vertical clearance 3"  Vertical clearance

(secondary sign) (main sign)

Mmain‘ sigm

MINIMUM BALLAST
(For each side of sign support base)

Sign Panel Number of 25 Ib
72" x 36" SIGN 72" x 24" SIGN 60" x 24" SIGN 48" x 24" SIGN Mounting Height | sandbags for
(ft) 4' x 4' sign panel
1 6
0.080" aluminum or 5 8
126" mi %" plywood sign panel %6"e x 3%5" A325 or equivalent
for g}'n bolt (2 per support) joining sign 7' 10
or panel and supports
150" min Ubriaht Note: The number of sandbags are based on a wind
%s"0 x 3" A325 or equivalent for 7' E';'g ” speed of 55 MPH. Place sandbags at or near the
bolt (2 per support) joining sign vertical 2%" x 2" x 12 gauge ends of skids.
panel and supports clearance Steel perforated tube
\/ Horizontal brace NORTH DAKOTA
Sleeve Attach to upright DEPARTMENT OF TRANSPORTATION ) o
1%" x 1%" x 12 gauge Horizontal brace with %¢"@ x 5" bolt 10413 This document was originally
Steel perforated tube 2" x 214" x 34%" x 12 gauge Sleeve REVISIONS issued and sealed by
Skid o Steel perforated tube 2%" x 214" x 12 gauge DATE CHANGE )
1%" x 1%" x 12 gauge m5in?nr13m 5 s x 3" A325 or Steel parforated tube 11-14-13 | Revised Note 6 Kirk J Hoff,
Steel perforated tube vertical e e 9-27-17 | Updated to active voice Registration Number
o clearance eqqlvratlentdbolltjomlng Skid 11-01-19 | Revised 60"x24" sign detail
T Ejoppnt?onaal;1 sleeve 1/,, J / %" x 2%" x 12 gauge PE- 4683,
18%" 4 " Steel perforated tube .
d b - 42 Ballast  ——{ ) 9 | on 11/1/19 and the original
(see Table) R i | document is stored at the
Lﬁ 32" ——l 4
w 2" w North Dakota Department
PORTABLE SIGN SUPPORT

HIGH-MOUNTING HEIGHT

of Transportation




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

END ROAD CLOSURE LAYOUTS D-704-15

ROAD WORK
END Notes:
G20-2-48 ROAD WORK 1.Variables
LL ~Post Mtd S = Numerical value of speed limit or 85th percentile
620-2-48 W = The width of taper in feet P '
Post Mtd L—_M' e width of taper in feet.
= Minimum length of taper, S x W for freeways, expressways,
< SPEED and other roads with speeds of 45 mph or greater, or W x S%/60 for
BN LIMIT < urban, residential, and other streets with speeds of 40 mph or less.
Xx W20-1-48 SPEED 2.Place barricades on moveable assemblies and signs on portable
¥ Post Mtd LIMIT assemblies when located on roadway.
3.Place delineator drums, barricades or cones for tapering traffic at
) R2-1-48 L XX dimension "S" and for tangents space at 2 times dimension "S".
Portable Interim pavement Post Mti SPEED LIMIT ENFORCED 4.Place Sequencing Arrow Panels at the beginning of the taper when
ends here (see note #5) S p— 1V R2-1-48 possible. Where shoulder width does not provide sufficient room, move
s WHEN WORKERS PRESENT [TT! Post Mtd the panel closer to the work area and place on roadway surface. See
- N (see note #5) Shoulder Closure Standard Drawing
. < .
# . h GF?O_SI?A_%G = Use Type A on roadways with slow moving traffic speeds and low
_ : / 0s Rl L volume (25 mph or less and 750 ADT or less).
W1-6R-48 % oF ¢ W1-6L-48 Use Type B on roadways with moderate traffic speeds and volumes
(optional) o= g : d (optional) LEFT LANE (40 mph or less and 5000 ADT or less).
Post Mtd 5%z ; Post Mtd [TT! o <\<N Use Type C on roadways with high traffic speeds and volumes (over
o|®s £ = 40 mph or over 5000 ADT).
i @ Space drums 25' cto ¢ 2% < > > > 5.Re-establish speed. Determine exact speed limit in the field, dependent on
W3-5-48 12¢C = as conditions warrant W20-5-48 g Ex B 4’77 location and conditions.
Portable ; : Post Mid =5+ Sequencing W1-4R-48 6 Determine the reduced speed limit based on the in-place speed limit before
- | SPEED = oE~ arrow panel Portable  construction. Where speed reductions exceed 30 mph, install a second
LIMIT : W1-3R-48 W1-4RA48 W3-5-48 §_ speed limit sign with the desired speed reduction (not to exceed 30 mph.)
112¢ X X PN Post Mtd Place the second speed limit sign at ' B.
BE 7.nstall flags on warning signs in urban areas when signs are not portable.
PREPARED [ TT R2-1.36 ]— T Mount 24 inch square flags perpendicular to the edges of the sign, and at
LEFT LANE . such a distance above the edge that the flag does not touch the sign when
Portable 50'ctoc or CLOSED Varies limp g 9 9
m i . XRXFT 8.Cover existing speed limit signs within reduced speed zones.
9.Where necessary, engineer will determine safe speed.
W13-1P-30 W20-5-48 %M 10.As an option, use portable sign supports in lieu of post mounted signs in
it )M(Fa( (see note #9) Post Mtd 2+ Min W1-4L-48 accordance with NDDOT Standard Drawing D-704-14.
Post Mtd { Portable 11.Sign G20-55-96 is not required if this layout is part of other traffic control
I R2-1aP-24
Q : : Post Mtd _lo that contains this sign, or the work is less than 15 days.
= W1-6R-48 . : ROAD (see note #6) 3 i < < < 12.Recommend using 40 mph speed limit in vicinity of workers, unless location
+ i 1T : . s =13 d conditions dictate otherwise
< (optional) & : . CLOSED s 2|2 an ’
* Post Mtd : : g 2x2 | Sequencing
| ('-/'—) : . R1 1-2-48 SI2| arrow panel R2-1-48 ADVANCE WARNING SIGN SPACING
N Short term 0 {} . Barricade Mtd (see note #4) SPEED Distance Between Signs
ipi i : Road Type Min. (ft)
ard surface : LIMIT R2-1-48 2 = Urban - Low Speed (30 mph or less) 150 150 150
(see note #6) roadways < e : W1-6L-48 X X o = s 2 Urban - Low Speed (over 30 to 40 mph) 280 280 280
o o @<y Space drums 25' cto ¢ Barricade Mtd Wash s Sh_on_'t term | A o ’;F\/ Urban-High Speed (over 40 mph to 50 mph) 360 360 360
©| 20 2 - as conditions warrant T striping ) $150 Rural - High Speed (over 50 mph to 65 mph) 720 720 720
o= E= ,é, @ — Post Mtd R2-1aP-24 Urban Expressway and Freeway
=9 o . c (55 mph to 60 mph)
2 25 : RoTaPo4 _ Post Mtd 850 1350 2200
/\ O|® &E : or Post Mtd = (additional speed 3%’?#E,Tfre§l§v,"“ayh?”d Freeway 1000 | 1500 | 2640
: iti o drop-: te #6 P fo S mp
r . c(jaddltlonal Stpe#eGd B rop-see note ) Interstate/4-Lane Divided
1T / < rop-see note ) (Maintenance and Surveying) 750 1000 1500
W207-48 2S Ft —?'S';;er{ismhefgeme”t W1-3L-48 WA-4L-48 KEY
Portable 11 XX g - = Type Ill barricade Work area
o C1 W20-748  goq3g o SPT I WA4-2R-48 yP
N | Portable . W13-1P-30 ;gg N1 Post Mtd ﬁ Sign 1 Flagger
< = (sePe ntokitgg) XX ] :‘§ é ® Delineator drum GO Sequencing arrow panel
+ < 1aP- .
e A 11 os R2-148 < g ®|| o R2-1aP-24 & Tubular markers IL  Vertical panels back
& Post Mtd - 3 €] IR (s:eoflto{\gtiG) to back
1L o o (see note #5)
w 7] RIGHT LANE
AP, - < CLOSED
12 B R2-1aP-24 e
11 END < | r XXX FT
YT ™ | <se2°?§t2'ie> * 1 9 ROAD WORK = L1 | ¢ RIGHTLANE
SN R2-1aP-24 Shoulder S CLOSED SPEED LIMIT ENFORCED
» 11 G20-2-48 W20-5-48
28 o Post Mtd Post Mtd Taper Post Mtd NeLE MINIMUM FEE $150
R2-1-36 Ll t BE = W3-5-48 (see note #6) WHEN VIORKERS PRESENT
-1- Post Mtd 11 ¥
PREPAR - Longitudinal Buffer Space W3-5-48 W20-5-48 (20-55-96
Portable e TOE STUEPD J P Post Mtd Post Mtd Post Mtd
SPEED LIMIT ENFORCED Speed Length | |
h Min (feet
Mﬂ‘\ W3-4-48 MINIMUM FEE $150 (mph) in (feet) L 1]
12 C Portable WHEN WORKERS PRESENT 20 115 NORTH DAKOTA
G20-55-96 25 155 DEPARTMENT OF TRANSPORTATION
n Post Mid 2 20
W3-5-48 70 305 REVISIONS
Portable 75 360 DATE CHANGE
TYPE A 50 425 08-17-17 | Updated Notes & Spd Limit signs
- 11-01-19 [ Sign, Notes, & Pvmt Mk upd
TEMPORARY ROAD Pagt e & FTin 120521 | Siched rtrof Road ork PR Edeay -
imit Enforced -
CLOSURE TYPE B 65 645 ireyy | 2ice Do A orc ™ 06/30/25
Sign R2-1aP-24 not needed ROAD CLOSURE WITH A DIVERSION 2 3 06:50.25  [Logisaive Changes
on project using pilot car. o Two lane highway where roadway is closed and detour 80 910 TYPEC
Portable provided (signing shown for one direction only). Use on HALF ROAD CLOSURE ON A MULTI-LANE,
W20-1-48 bridge and culvert installation with % mile or less closure. HIGH SPEED HIGHWAY W20-1-48
4 lane undivided highway with half the roadway closed. Post Mtd




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

LANE CLOSURE ON A TWO LANE ROAD USING TRAFFIC CONTROL SIGNALS D-704-16

R2-1-48

(see note #8)

SPEED
LIMIT

NINTMUM
FEE
$150

SPEED LIMIT ENFORCED

MINIMUM FEE $150
WHEN WORKERS PRESENT

G20-55-96
Post mounted

SPEED R2-1aP-24 W3-5-48 W20-1-48
LIMIT Post mounted Post mounted Post mounted
END STOP
ROAD WORK XX or e o
G20-2-48 R2-1-48 e
Post mounted Post mounted
(see note #7) W1-3R-48 W1-4R-48 R10-6-24 W3-3-48
Post mounted Post mounted Post mounted Post mounted
%A | %A i %A A 5C \ %C
‘ 500" to 600" 40' to 150' ——‘ ‘ ‘ ‘ ‘
:‘ :‘ j k Wood pole —Jij [ ] :‘ k:‘ j j
Head #3
Span & —— I SO0 T
Stf,bimy wires Attenuation devices 8' Min 24" White stop bar - Type R
100' f 100" i f
00 White line - Type R\‘ 0 ———...4
See ! White line Type R rﬁ White line - 6' from ¢ See
note 13 ' ﬁ note 13 _— —_— —_—
J 6' from ¢ 20
Dbl yellow - Type R ]—F @ga
24" White stop bar - Type R 8 Min ead #1 Dbl yellow - Type R
Type Il
ea ©  Barricade Barricade @

ﬁ\ ( o pote—h——————— | Azames— \ ( = -
conductor
‘ Wood pole ‘ ‘

%A %A Obliteﬁt:rlzﬁ\g/ement | Portable median barrier Obliteﬁ?ﬂgﬁéement
40' to 150" 500' to 600"
%A l %A
STOP
HERE ON
RED
W20-4-48 W3-3-48 R10-6-24 SREEP END
Post mounted Post mounted R2-1-48 Post mounted ROAD WORK
(see note #8) XX G20-2-48
SPEED R2-1-48 Post mounted

LIMIT Post mounted

XX (see note #7)

SPEED LIMIT ENFORCED

MINIMUM FEE $150

MINIMUM
FEE
$150 KEY

WHEN WORKERS PRESENT

G20-55-96 R2-1aP-24 v
Post mounted Post mounted Post mounted Post mounted / Work Area
A

;E‘ Type lll Barricade

Notes:
1. Span conductor overhead between poles except on bridges, where it may alternately be attached and supported by the bridge structure. j
When conductor is supported by the bridge structure, attach conductor to avoid interference with bridge construction. Attach conductor
on either side of bridge as determined by field personnel. [} Delineator Drum

Sign

2. Locate controller on a wood pole in the cable run between signal heads for through traffic movements.
3. The timing schedule is suggested trial setting. Check signals in operation frequently to obtain the most efficient timing schedule.
ADVANCE WARNING SION S A Setween S 4. Place wood poles a minimum of 16 feet from edge of driving lane. Provide a minimum 16 to 19 feet clearance from the center line of the u Wood Pole
Road Type Min. (ft) roadway to the bottom of traffic signal heads suspended over the roadway.
Urban - Tow Speed (30 mph orTess) ’;0 go 120 5. Place traffic signal heads with 12 inch red, yellow and green lenses and 5 inch louvered backplates. NORTH DAKOTA
Urban —Low sgeed {over = ER) o T 280 | 280 6. See standard drawing "Span Wire Mounted Traffic Signals" for interim traffic construction details. DEPARTMENT OF TRANSPORTATION
Urban - High Speed (over 40 mph to 50 mph) 0 60 360 7. Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions. 90713
Sggg'n E';'igr'e‘;iv’vzeda(n"ﬁrrggwfgph to 65 mph) 0 | 720 [ 720 8. Determine the reduced speed limit based on the in-place speed limit before construction. Where speed reductions exceed 30 MPH, REVISIONS
(55 mph 560 mpK) Y 850 | 1350 | 2200 install a second speed limit sign with the desired speed reduction (not to exceed 30 MPH.) Place the second speed limit sign at % B. DATE CHANGE
Rural Expressway and Freeway 1000 | 1500 | 2640 9. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of the sign, 712015 [Rovesd NoG 6 & R
(70 mph to 80 mph) . ; . evised Note enumbered
inferstato/A-Lans Divided and at such a distance above the edge that the flag does not touch the sign when limp. Minimum Fee plaque PROFESSIONAL
(Maintenance and Surveying) 750 | 1000 | 1500 10. Cover existing speed limit signs within a reduced speed zone. 08-17-17 | Revised notes & added note PE-4683
11. Place barricades on moveable assemblies and signs on portable assemblies when located on roadway. ST s S A 06/30/25
12. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14. Ahead and Spd Limit Enforced
SUGGESTED TIMING AND SIGNAL SEQUENCE 13. Continue double yellow centerline thru private drives. 1.29.22 gaddeddDS”ﬁfSA}\Wngkk

Heads 1& 2 Green | Yellow | Red 14. Sign G20—55-96‘is not required if th_is Ilalyou.t [s .part of other traffic control .that containslt.his sign, or if work js less than 15 days. 08-31.23 C;"S;’;Zd Nztsrf4 ;rar?]rmar
Heads 3 & 4 Red Green Yellow Red 15. Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. 08-21-24 | Pvmt Mkg Width & Med Barrier

- 16. As an option, use solar powered signals instead of wood pole signal system. 06-30-25 | Legislative Changes

Time 18.0 4.5 225 18.0 4.5 225

Cycle = 90 seconds ) ) ) ) ) )
Percent of Cycle 20 5 25 20 5 25




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

SIGN LAYOUT FOR ONE LANE CLOSURE TWO LANE ROADWAY D-704-17

A SPEED LIMIT ENFORCED

MINIMUM FEE $150
WHEN WORKERS PRESENT

FééT W3-5-48 G20-55-96
R2-1-48 Post mounted Post mounted
(see note #4) W16-2P-30
SP E E D Post mounted Post mounted

LIMIT

END XX

ROAD WORK
G20-2-48 e
-2- (see note #3)
Post mounted Post mounted W20-4-48 W20-1-48

Post mounted Post mounted

R2-1aP-24

Portable median barriers

Attenuation Devices

%A %A %B %»B %C %C

{ %A A

¢ %C %8 %8B %A %A »
» %A %A

© & é
1 100 L Work area 100'

— (variable) ! '
- Obliterate Obliterate
pavement R2-1-48 pavement
marking (see note #4) marking
SPEED
LIMIT )
X X ROAD WORK
G20-2-48
Post ted
R-1-48 ost mounte:
W20-1-48 (see note #3)
Post mounted Post mounted
Post mounted R2-1aP-24
Post mounted
KEY
SPEED LIMIT ENFORCED . Work
Delineator drum area
MINIMUM FEE $150 sin
WHEN WORKERS PRESENT X ﬁ Flagger
G20-55-96 W3-5-48 W16-2P-30 )
Post mounted Post mounted Post mounted m Type Il barricade
Notes: ] ) ) _ NORTH DAKOTA
1. Place barricades on moveable assemblies and signs on portable assemblies when located on roadway. DEPARTMENT OF TRANSPORTATION
2. Remove existing striping as required. Use back to back delineators when inslope is 4:1 or flatter and roadway alignment is visible to 92713

approaching vehicles. Place back to back vertical panels when roadways have steep slopes and alignment is not visible to approaching traffic. REVISTONS

3. Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions.
4. Determine the reduced speed limit based on the in-place speed limit before construction. Where speed reductions exceed 30 MPH, install a DATE CHANGE
ADVANCE WARNING SIGN SPACING _ second speed limit sign with the desired speed reduction (not to exceed 30 MPH.) Place the second speed limit sign at B. By gg‘r;eo“vpe‘ff;?gﬁ:f’;e";'smege,:;e PROFESSIONAL
Road Type D‘S‘a"ceM?:‘V(fff“ Signs 5. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of the sign, 12-08-21 | Switched order of Road Work PE-4683
A B and at such a distance above the edge that the flag does not touch the sign when limp. ééﬁﬁ;ﬂ%j&%ﬂi&vﬂomed 06/3—0/25
Urban - Low Speed (30 mph or less) 150 150 [ 150 6. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14. 11-2022 | Removed Dollars At Work
prban - h?&ss%:%(&ﬁra%tmg mph) o 280 280 2% 7. Cover existing speed limit signs within a reduced speed zone. 08-21-24 | Pumt Mkg Width & Med Barrier
Rural - High Speed (over 50 mph to 65 mph) 720 | 720 | 720 8. Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, or if work is less than 15 days. 06-30-25 | Legislative Changes
g_)rgan Extprggswaﬁ)and Freeway 850 | 1350 | 2200 9. Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.
mph to 60 mpl
Rural Expressway and Freeway
(70 mph to 80 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500
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ROAD WORK ;
tate High
END <= NEXT 00 MILES State Olrg way State Highway SPEED LIMIT ENFORCED ROAD WORK
ROAD WORK NEXT 00 MILES = . or — ww G20-1-60
High volume High volume ROAD WORK MINIMUM FEE $150
G20-2-48 G20-50a-72 W20-1-48 local road W20-1-48 local road brivate Dri <= NEXT 00 MILES WHEN WORKERS PRESENT G20-1b-60
Barrlcade mounted Post mounted Post mounted Post mounted rlvatgr rve NEXT 00 MILES => ggg smzsuitg Lot ] (See note #9)
Section Line G20-50a-72 G20-55-96 Post mounted
Post mounted Post mounted
\,, N j/
} %A | %A %A g %A |
= " =
K ROAD WORK ROAD WORK
<= NEXT 00 MILES <= NEXT 00 MILES
NEXT 00 MILES => NEXT 00 MILES =>
= 0 wies END
PG20-5Oa-72d F,G20-5Oa-72d TYPE G ROAD WORK
ost mounte ostmounted  TERMINAL SIGN LAYOUT Low Low S A G20-2-4
) s ) volume volume Post mounted 8
2 and 4 lane hlghway Wltf‘! |nt§:rsectlng local road local road Post mounted
routes where traffic is maintained.
SPEED LIMIT ENFORCED
ROAD WORK
G20-1-60 MINIMUM FEE $150
NEXT 00 MILES
T G20-1b-60 WHEN WORKERS PRESENT
INPROGRESS
(See note #9) 520-55-96 W20-1-48
Post mounted Post Mounted Post mounted
R2-1-48
(see note #3)
SPEED FRESH OIL SPEED '\
LIMIT R2-1-48 | LIMIT /
X X LOOSE ROCK (see note #3) X x DO DO
W22-8-48 NOT g
EXT 00 WIS NOT
TR AR [ NEXT 00 NILES
; R2-1-48 ; (NEXT D0 WiLES ) PASS \ W20.50P 54 PASS
ost mounte — 1. -52P-
(see note #2) W20-52P-54 R2-1aP-24 Poth4m103r?ted W8-12-48 R2-1aP-24 Post mounted W3-5-48 R4-1-48 W8-12-48
Post mounted Post mounted Post mounted ‘ Post mounted Post mounted Post mounted Post mounted
‘ /
j || :‘ :‘ :‘ | || j j j j
— F et et et d F o e o G me BB o T v v e e o ]
I ‘ I
| ;: ﬁ ;: SPEED
- \ | s = T —— o
SPEED X X
DO ESH ol LIMIT | Ro_1.48 | conan~ [orEED /
NOT LOOSE ROCK X X (see note #3) see note #3 FRESH OIL R2-1-48
( XX Post mounted
PASS TYPEH DO LOOSE ROCK ost mounte
W22-8-48 oy NOT \ (see note #2)
Y R4-1-48 b0 SEAL COAT SIGN LAYOUT W22-8-48
ws-12-48  Postmounted W3-5-48 (DT 00 WLES ) R2-1aP-24 2 and 4 lane highway with intersecting PASS T 0 W]
Post mounted Post mounted W20-52P-54 Post Mounted routes where traffic is maintained over RA1-48 R2-1aP-24
Post mounted seal project. Post Mounted Post mounted W20-52P-54
W8-12-48 Post mounted KEY
Post mounted .
==  Type lll barricade
Notes = Sign
1. Place barricades on moveable assemblies and signs on portable assemblies when located on roadway.
2. Determine the exact speed limit in the field, based on location and conditions.
3. Determine the reduced speed limit based on the in place speed limit before construction. Where speed limit reductions exceed 30 MPH, NORTH DAKOTA
install a second speed limit sign with the desired speed reduction (not to exceed 30 MPH.) Place the second speed limit sign at > B DEPARTMENT OF TRANSPORTATION
4. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of ADVANCE WARNING SIGN SPACING 9-27-13
the sign, and at such a distance above the edge that the flag does not touch the sign when limp. Distance Between Signs REVISIONS
5. Cover existing speed limit signs within a reduced speed zone. Road Type Min. (ft) DATE CHANGE
6. On seal coat projects, place signs R2-1-48, R2-1aP-24, R4-1-48, W22-8-48 and W20-52P-54 after all important intersections and at five A B C 08-17-17 | Updated notes & sign numbers
mile intervals. Place sign W8-12-48 after all important intersections and at 2 mile intervals until short term center line pavement Urban - Low Speed (30 mph or less) 150 150 150 11-01-19 [ Updated note & sign PROFESSIONAL
marking is placed. Urban - Low Speed (over 30 to 40 mph) 280 280 280 12:08-21 | Switched order of Road Work PE-4683
7. As an option, use portable sign supports in lieu of post mounted signs in accordance with the NDDOT Standard Drawing D-704-14. Urban - High Speed (over 40 mph to 50 mph) 360 360 360 g”ﬁdﬁgg k;g};;,‘i",{?;“v?m 06/30/25
8.  Cover or remove speed limit signs from layout Type H when loose aggregate is removed. Rural - High Speed (over 50 mph to 65 mph) 720 720 720 11-29-22 | Removed Dollars At Work
9. Install sign G20-1b-60 when work is suspended for winter. Urban Expressway and Freeway 850 1350 | 2200 06-30-25 | Legislative Changes
10.  Use other traffic control layouts in immediate work areas. Place sign R2-1aP-24 below speed limit signs in reduced speed limit work areas. (55 mph to 60 mph)
11.  Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, or the work is less than 15 days. F;‘ga' E;Ft’re;gwayha”d Freeway 1000 1500 | 2640
12.  Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. |( mph fo 80 mph) _
nterstate/4-Lane Divided 750 1000 1500
(Maintenance and Surveying)




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

Truck
CONSTRUCTION TRUCK AND TEMPORARY DETOUR LAYOUTS oy TRUC D-704-22
Truck CROSSING
approach RTT%6 XXXX KEY
Post mounted / Type il
P RtM-MN / (see note #9) PWt8 -55_4? d = barcace S Workares
0sSt mounte: oSt mounte
(See note #9) e W8_54_48\ \ ! C i
| Post mounted TRUCKS | c | ﬁ Sign "] Flagger
CROSSING ‘ \
| \‘
‘ . ‘ ‘ ¢ ! xxxx = TYPE L
‘ ‘ | g TRUCKS CROSSING ROADWAY
-55-. Trucks crossing through highway.
ﬁ \ Ji\ TRUCKS EN-_II:EEIENKG ROADWAY Pg/;/?nfosuﬁ?ed Cover signs or take down at night.
Heavy truck traffic onto through highway.
/ Cover signs or take down at night. *
Truck RI-1-48 R2-1.36 ST
W8-54-48 approach  Post mounted or SPEED
Post mounted (see note #9) LIMIT "——
W1-4R-48 an.
# Post mounte: pW1 3R-48 XX BE W3-5-48
ost mounted PREPARED
W1-6R-48 W20-7-48 XX X X Portable
Barricade mounted  Portable W.P.H. WP.H. | & I 0 STOP
h w 3-1tP-ig W13-1P-30 R2-1aP-24 y
W1-6L-48 (seenote #2)  (see note #2) Portable W3-4-48
Barricade mounted Portable
i ﬂ | | | | |
~— 124 ! 12 A ! 12 B ! 12¢C ! 12¢C !
12¢C { 12 ¢C { 128 { 112 A { 1/2A——1
- - - - o
- Y, TYPE M
/ R2-1-36 TEMPORARY DETOUR LAYOUT
PARED SPEED Temporary detour for culvert installation within major work areas.
Remove signs when detour is removed. Engineer may eliminate
STOP LIMIT or need for flagman depending upon location and condition of detour. SPEED LIMIT ENFORCED ROAD WORK
XX W20-7-48 iext oouees | - ©20-1-60
y W1-4L-48 Portable R2-1-36 MINIMUM FEE $150
W3-5-48 W3-4-48 Post mounte G20-1b-60
G- | e I W1-3L-48 SPEED WHEN WORKERS PRESENT INPROGRESS
Portable Portable e 1;:}3 o XX Post mounted LINIT BE P ] (see note #8)
~lare MPH XX -55- ost mounted
Portable W13-1P- PREPARED
(seesnote C;g) " 3@:_1,2_30 %Ej( 10 STOP Post mounted
(see note #2) | i I W3-5-48 ROAD WORK
R2-1aP-24 W3-4-48 P i 'bl NEXT 00 MILES =>
W20-7-48 Portable Portable ortable —
Portable G20-52aR-72
{ :/ :‘ j Post mounted
‘ ] 5010 A 1128 ! 1128 ! 112 |
) ) ) A 50 to ‘ f 100 Ft T T T 1 500' Min 300" Min
12 B 1128 i TR
P TYPEN TYPE O
] TEME’?RdARY CfOtNSthRLfCTh!?N 2 & 4 LANE HIGHWAYS WHERE
emporary half-roadway construction for two-lane highway.
R2-1-36 Maintain one-way traffic through work area within major work area. TRAFFIC IS MAINTAINED END
T-Intersection location used in
PREF?ERED SLFl)hEMETD conjunction with other standards ROAD WORK
G20-2-48
JO §TOP X X Post mounted R1-1-48 1L
5. Post mounted
w548 W20-7-4 (see note #9)
W3-4-48 9 Portable TR
Portable R2-1aP-24 <= NEXT 00 MILES
Portable G20-52alL-72
Notes:
1. Place barricades on a moveable assemblies and signs on portable assemblies when located on roadway. Post mounted
2. Where necessary, safe speed to be determined by the Engineer. NORTH DAKOTA
3. Determine the reduced speed limit based on the in-place speed limit before construction. Where speed reductions exceed 30 mph, install a DEPARTMENT OF TRANSPORTATION
second speed limit sign with the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at % B. R:\lzl;;is
4. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of the sign, ADVANCE WARNING SIGN SPACING :
and at such a distance above the edge that the flag does not touch the sign when limp. foad T D'StanceMEis“("f?)e” Signs | oo
5. Cover existing speed limit signs within a reduced speed zone. oac yee A B T 110119 |Revised sign numbers & note 7 PROFESSIONAL
6. Covered (_when approved by engineer) or obliterated pavement marking measured as C_)bliteration of Pavement Marking. Urban - Low Speed (30 mph or 1ess) 150 150 150 12-09-21 g\ggegoﬁgfgtmfg;fed PE-4683
7. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14. Urban - Low Speed (over 30 to 40mph) 280 280 280 11-29-22 | Removed Dollars At Work 06/30/25
8. Install sign G20-1b-60 when work is suspended for winter. Urban - High Speed (over 40 mph to 50 mph) 360 360 360 06-30-25 | Legislative Changes
9.  If existing stop sign is in place, a 48" stop sign is not required. Rural ’E'iéﬂzsiiieda‘ﬁﬁifgwﬂph 10 65 mph) 720 | 720 | 720
10.  Sign G20-55-96 is not required if layout is part of other traffic control that contains this sign, or if work is less than 15 days. (55 mph to 60 mpK) Y 850 1350 | 2200
11. Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. Rural Expressway and Freeway 1000 | 1500 | 2640
(70 mph to 80 mph)
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500
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%A

%A

100"

|

-

-

150" min.

IR

Longitudinal
Buffer Space

.oooommw

sues®

TYPE P

END
ROAD WORK
G20-2-48
Portable

SPEED
LIMIT

XX

R2-1-36
(see note #5)
Portable

Work vehicle and/or
shadow vehicle

KX

Sequencing arrow panel

(see note #6)

W3-5-48
Portable

Portable

STATIONARY LANE CLOSURE ON A DIVIDED HIGHWAY

4 |ane divided roadway where % of roadway is closed.
Short-term (more than 1 hour within a single daylight period.)

RIGHT L

CLOSED

SHORT TERM URBAN DETOUR AND LANE CLOSURE ON A DIVIDED HIGHWAY LAYOUTS

R2-1-36
(see note #6)
Portable
—— Shoulder Taper
R2-1aP-24
R2-1-36

W4-2R-48
Portable

XXMILE

W20-5-48
Portable

)

AN

DETOUR

f

M4-9L-30
Post mounted|

)=

_JU

STREET

CLOSED
AHEAD END
ROAD WORK
W20-3-48 _ G20-2-48
Post mounted Post mounted
<
\_ a
T
<
X
W20-2-48
DETOUR|  Post mounted
S 1
M4-9L-30 DETOUR
Post mounted
DETOUR
M4-9R-30
Post mounted
M4-9R-30

Post mounted

) \C

STREET CLOSED
L

0
THRU TRAFFIC
R11-4a-60

Barricade mounted

STREET
CLOSED

R11-2a-48
Barricade mounted

A

e
=

A
f

—

W20-3-48
Post mounted

[

DETOUR
<=
M4-9L-30
Post mounted

W20-3-48
Post mounted

-

Y STREET
= CLOSED
% R11-2a-48
Barricade mounted
'E E‘ DETOUR
STREET CLOSED
s & M4-9L-30
THRU TRAFFIC Post mounted

R11-4a-60

k Barricade mounted

/

DETOUR

=>

M4-9R-30

Post mounted

(L

| LL

%A

DETOUR /
=> =
M4-9R-30
Post mounted
DETOUR
4-9R-30

Post mounted

Post mounted

S s

<
Q
AN
1T
END
ROAD WORK
G20-2-48
Post mounted
TYPE Q

STRE

CLOSED
AHEAD

N

ET

W20-3-48
Post mounted

DETOUR FOR A CLOSED STREET

Where city streets are used for detouring traffic.
Urban projects do not require the G20-55-96 and R2-1aP-24 signs.

Notes:
1.

HwN

o0

10.
11.

12.
13.

D-704-23

Variables

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

W = The width of taper in feet

L = Minimum length of taper, S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater, or

W x S2 /60 for urban, residential, and other streets with speeds of 40 mph or less.
Place barricades on moveable assemblies and signs on portable assemblies when located on roadway.
Space delineator drums for tapering traffic at dimension "S". Space delineator drums or tubular markers for tangents at 2 times "S".
Place Sequencing Arrow Panels at the beginning of taper. Where shoulder width does not provide sufficient room, move panel closer
to the work area and place on roadway surface.

Use Type A on roadways with slow moving traffic speeds and low volume (25 mph or less and 750 ADT or less).

Use Type B on roadways with moderate traffic speeds and volumes (40 mph or less and 5000 ADT or less).

Use Type C on roadways with high traffic speeds and volumes (over 40 mph or over 5000 ADT).
Re-established speed limit. Determine exact speed limit in the field, dependent on location and conditions.
Determine the reduced speed limit based on the in-place speed limit before construction. Where speed reductions exceed 30 MPH,
install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at % B.
Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of the
sign, and at such a distance above the edge that the flag does not touch the sign when limp.
Cover existing speed limit signs within a reduced speed zone.
Covered (when approved by engineer) or obliterated payment marking measured as as Obliteration of Pavement Marking.
Change intersection control on detour for Type Q when determined necessary by the engineer.
Engineer to determine safe speed where necessary. When parking is present, place signs so they are entirely visible above parked
vehicles or at the edge of the parking area so they are visible to oncoming traffic.
As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.
Recommend using 40 mph speed limit in vicinity of workers for Layout Type P, unless location and conditions dictate otherwise.

KEY

== Type lll barricade Work area

ﬁ Sign 000 Sequencing arrow panel
@ Delineator Drum é Tubular Markers
ADVANCE WARNING SIGN SPACING
Distance Between Signs
Road Type Min. (ft)
A B C
Urban - Low Speed (30 mph or less) 150 150 150
Urban - Low Speed (over 30 to 40 mph) 280 280 280
Urban - High Speed (over 40 mph to 50 mph) 360 360 360
Rural - High Speed (over 50 mph to 65 mph) 720 720 720
Urban Expressway and Freeway
(55 mph to 60 mph) 850 1350 2200
Rural Expressway and Freeway
(70 mph to 80 mph) 1000 1500 2640
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500

Longitudinal Buffer Space NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
Speed Length 9-27-13
(mph) Min (feet) REVISIONS
20 115 DATE CHANGE
25 155 08-17-17 | Removed speed limit signs, &
30 200 updated notes & sign numbers PROFESSIONAL
11-01-19 | Revised sign numbers & note
131(5J :2332 12:0821 | Added Doliars At Work sign 05/%8?3%
11-29-22 | Removed Dollars At Work
45 360 06-30-25 | Legislative Changes
50 425
55 495
60 570
65 645
70 730
75 820
80 910




Docusign Envelope ID:

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

SHOULDER CLOSURES AND BRIDGE PAINTING LAYOUTS

D-704-24

END
ROAD WORK
GO o (Optional)
P%On-i-)?s Truck mounted attenuator (Optional)
(optional) W20-1-48 .
Portable < e _
—_— — wodd a8 —_— ROAD WORK —
Work area Portabl — NEXT 00 MILES -
e s swyom
- e S Portable \ﬁ
l: Maximum
‘ ) 5 miles SHOULDER Y
C A %L Longitudinal
\ S_R2-1-36 Drums spaced buffer space Work area
at 5Sin .
| NERXDTA[())OV:AUIFEKES | SLFI,Ih-:AII-:TD shoulder taper TYPE R SLF;EAII-:TD = TYPE S TYPE T W21-5-48
Shoulder work ROAD WORK Work beyond the shoulder Mobile operation on shoulder ~ Truck mounted
G20-1-60 x x X X Signing not required if work space is
Portable WORK G20-2-48 behind a barrier, more than 2 feet
MINWON R2-1-36 Portable ™ behind the curb or more than 15 feet
FeE W21-5-48 from the edge of the roadway.
i W3-5-48 150 Portable vzl
W21-5-48 A RO-1aP-24 (See note #4) ortable
Portable (see note #5)
Portable
END G20-2-48 A
ROAD WORK Portable Truck mounted attenuator Notes
| (optional) 1. Variables
A 10 S = Numerical value of speed limit or 85th percentile.
[ | < [min W = The width of the taper in feet.
_— _— W —_— _— _— min L = Minimum length of taper, S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater,
» or W x $2/60 for urban, residential, and other streets with speeds of 40 mph or less.
S i— L é@ ‘L l l ‘L .L .L .L .L ‘L 2. Space delineator drums for tapering traffic at dimension "S". Space delineator drums or tubular markers for tangents at 2 times "S".
@ f 3. Sequencing Arrow Panels
- e = _ _ - P Use Type A on roadways with slow moving traffic speeds and low volume (25 mph or less and 750 ADT or less).
ﬁ t: o J t: t: Portable UseType B on roadways with moderate traffic speeds and volumes (40 mph or less and 5000 ADT or less).
- %B — BA —_— WL | . Longitudinal buffer space _| %A A Use Type C on roadways with high traffic speeds and volumes (over 40 mph or over 5000 ADT).
A Drums spaced Work area 4. Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions.
R2-1-36 at%Sin R211-36 5. Determine the reduced speed limit based on the in-place speed limit before construction. Where speed reductions exceed 30 MPH,
ROAD SPEED shoulder taper SPEED install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at %B.
LIMIT o LIMIT END 6. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of
NARROW TYPE U (Optional) ROAD WORK the sign, and at such a distance above the edge that the flag does not touch the sign when limp.
X X i - XX G20-2.48 7. Cover existing speed limit signs within a reduced speed zone.
Shoulder Work with Minor Encroachment e 8. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.
SINMO Minor driving lane encroachment. R2-1aP-24 Portable 9. Recommend 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.
W5-1-48 W3-5-48 re Reduce speeds to 40 MPH or less. (See note #4)
Portable Portable RO-1aP-24 Portable
(see note #5)
Portable
<
Bridge
L See plans F— F— JE— N JE— R R R J—— J—
ﬁ ﬁ t: ﬁ - for details £ £
— | workarea 7 i F c F %C F %C F %B F %B F %A E %A ‘ %A =
® ® O ©
-t 1 | e ee ©® T VI A I /\ R2-1-36 Flagger
= @®
': 1 ': 1 ': 1 1 Ei_‘ 1 ': 1 ;: BRIDGE BRIDGE BE SPEED
o %B SN’V SV S TR 1 YA %A %A PAINTING PAINTING PREPARED ) [ LIMIT SPEED
rumi space o9 or drums XXX FT TO STOP X X LIMIT
wen 8% XX
shoulder taper N/
SHOULDER RIGHT SPEED END W21-50-4 W21-50-48 W3-5-48 e W20-7-48
CLOSED SHOULDER R2-1-36 TYPE HH LIMIT ROAD WORK Portagles Portablo Portable W3-4-48 - p20- T TYPE Il TERT
KXFT CLOSED SPEED|  Shoulder closed on freeway XX G20-2-48 Portable R2-1aP-24 Bridge painting (see note #4)
LIMIT Portable (see note #5) Portable
- Portable
M e WSl e | XX e
ortable Portable (optional) Portable (See note #4)
Portable g Longitudinal Buffer Space NORTH DAKOTA
$150 DEPARTMENT OF TRANSPORTATION
R2-1aP-24 Speed Length 9-27-13
#5) (mph) Min (feet)
(SePeO?t(;t;e ADVANCE WARNING SIGN SPACING REVISIONS
Distance Between Signs 20 115 DATE CHANGE
Road Type Min. (ft) 25 155 08-17-17  [Updated notes & revised signs
A B (¢ 30 200 11-01-19  [Revised drum spacing & signs nos PROFESSIONAL
KEY Urban - Low Speed (30 mph or less) 150 150 150 35 250 08 Ood  |Flectronic Stamp/Signature PE-4683
Urban - Low Speed (over 30 to 40 mph) 280 280 280 40 305 9 9 06/30/25
Sign Y Work area Urban - High Speed (over 40 mph to 50 mph) 360 360 360 45 360
Rural - High Speed (over 50 mph to 65 mph) 720 720 720 50 425
. Urban Expressway and Freeway 55 495
® Delineator Drum é Tubular Marker | | (55 mph to 60 mph) 850 1350 | 2200 60 570
Rural Expressway and Freeway 65 645
Sequencing Arrow Panel (70 mph to 80 mph) 1000 | 1500 | 2640 70 730
Caution Mode Interstate/4-Lane Divided 75 820
( ) (Maintenance and Surveying) 750 1000 1500 80 910
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(

)

~
N7 ™

—

LANE CLOSURE ON URBAN STREET

Portion of roadway closed to traffic only
during daylight hours (mid block location).

)

W20-7-48
Portable

W21-1-48
Portable\
[ TT
B SPEED
LIMIT
T R2-1-36
W20-7-48 (see note #4)
Portable % Portable
2 A
R2-1-36
SPEED L 1V
vt |— 11T
X X 1/2 A
MM;EAEUM
s I
R2-TaP-24 .
(see note #5)
Portable
100"
<
<
[ R2-1-36
SPEED
< LIMIT
100' X x
MINIMUM
Fﬂﬂ] — L
R2-1aP-24
. (see note #5
& 7 Portable
/TF 111
SPEED %A
LIMIT
x X 111
R2-1-36
(see note #4) )
Portable gfé‘gt 5 ‘
AL */W211—48
/ \ Portable
Minor Street
TYPEV

:

Minor Street

J

_

Minor Street

R

Major
Street

TYPE W

LANE CLOSURES ON URBAN STREETS LAYOUTS

SPEED
LIMIT

XX

R2-1-36
(see note #4)

Portable
11 ,/

R2-1-36

>

A

W21-1-48
Portable
TT
B
N
W20-7-48
Portable
%A
FTT
R2-1-36
SPEED
LIMIT | 4

XX

MINIVUM
FEE
$150

R2-1aP-24 T

(see note #5)
Portable

SPEED
LIMIT

XX

/

MINIMUM
FEE
$150

R2-TaP-24
(see note #5)
Portable

WORK BEYOND CURB ON URBAN STREET

Work area outside driving lane and no closure necessary.

Minor Street

1
x

W20-7-48
Portable

SPEED
LIMIT

XX

R2-1-36
(see note #4)
Portable

LANE CLOSURE NEAR INTERSECTION ON URBAN STREET

Portion of roadway closed to traffic only
during daylight hours (end block location).

D-704-25

Notes
1. For Type V: Work on one side of roadway at a time so as not to block off more than one lane of traffic.
2. When parking is present, place signs so they are entirely visible above parked vehicles or at the edge of the
parking area so they are visible to oncoming traffic. Place signs on portable mounts when located on roadway.
3. Place cones for tapering traffic at 3 equal spaces and cones for tangents at dimension "S".
"S" = the numerical value of speed limit.
Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions.
Determine the reduced speed limit based on the in-place speed limit before construction. Where speed
reductions exceed 30 mph, install a second speed limit sign with the desired speed reduction (not to exceed
30 mph.) Place the second speed limit sign at % B.
6. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inches square flags
perpendicular to the edges of the sign, and at such a distance above the edge that the flag does not touch
the sign when limp.
Cover existing speed limit signs within reduced speed zones.
Engineer to determine safe speed, when necessary.
As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard
Drawing D-704-14.
Signs G20-55-96 and R2-1aP-24 are not required for urban projects.

o~

oS ©xN

M\ S
XX

R2-1-36
(see note #4)
Portable
<
<
< W20-7-48
4 Portable
< 50" min A ADVANCE WARNING SIGN SPACING
<4 j Distance Between Signs
4 A Road Type Min. (ft)
A B C
Urban - Low Speed (30 mph or less) 150 150 150
Urban - Low Speed (over 30 to 40 mph) 280 280 280
Cones spaced Urban - High Speed (over 40 mph to 50 mph) 360 360 360
at 5 foot centers Rural - High Speed (over 50 mph to 65 mph) 720 720 720
Urban Expressway and Freeway
(55 mph to 60 mph) 850 1350 2200
Rural Expressway and Freeway
f R2-1-36 (70 mph to 80 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided
’:j)i’ SPEED (Maintenance and Surveying) 750 1000 1500
LIMIT
1/ MINIMUM
4 A FEE
Major L $150
Street R2-1aP-24
(see note #5)
/ Portable
11
KEY
I: Sign NN Work area
%A W20-7-48 A Cones O Flagger
Portable
A NORTH DAKOTA
11 DEPARTMENT OF TRANSPORTATION
9-27-13
) REVISIONS
B DATE CHANGE
J/ 08-17-17  |Updated notez& removed sFigns
11-01-19  |Revised note & added Min Fes sigr|
1L W21-1-48 08-01-24 Eﬁe‘gtsrznigosteam:/signan:pe 0 PROFESSIONAL
Portable 06-30-25 |Legislative Changes PE-4683
TYPE X 06/30/25




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

R2-1-48
Haul (see note #2)
au —
road Flagger
c %C %B ) %B ) %A ) %A ) 30" max ‘ %A < <
| | | | — AR IR
B R2-1aP-24
AYA' Post mounted
= = = = = = — = ug F
2S Ft+ A +%B
ﬁ E } W3-5-48 /‘ c * %C | 1B —=t 4B * A—n]f 'é%’gfﬁle'fr“g;)';ﬁ;'e S EATEE
l SPEED Post mounted \R2-1-4 /
BE R2-1-48 LINIT 1L BE [
PREPARED ' ' XX 1 PREPARED SPEED
! o Wt2’]_3_4? s JO STOP LIMIT JO STOP Xx LIMIT
W21.3-48 ost mounte - R2-1-48 1, _ L
Post mounted W3-5-48 V\t/3'4'48t d /20748 TYPEY Post mounted i c ont%tlh I?):evice W21-6-48 W3-5-48 W3-4-48 i XX
Post mounted ' 05t MOUMe WSR3 Where haul road crosses (see note #1) 11 Post mounted Portable Portable Portable R2-1aP-24 W20-7-48 Ra-1:36
et R2-1aP-24 highway outside major work area. Post mounted Portable ortable
Post mounted Post mounted Siani h ; directi | (see note #2)
(see note #2) ©'gNINg shown Tor one direction only. % SPEED LIMIT ENFORCED
2B TYPE AA
l/ MINIMUM FEE $150 Where survey crew is used
WHEN WORKERS PRESENT _ . .
1L Signing shown for one direction only.
G20-55-96
Post mounted
TYPEZ
Where speed zone is needed
Signing shown for one direction only.
Low
Shoulder Fresh Narrow
or Oil Road
Shoulder W21-5-48
Work Portable
SHOULDER
WORK DO
NOT
M PASS
A ) N
A %A R4-1-36
Low Portable
SHOULDER 1L
ROAD
) W8-3-48
11 —/W8-9-48 A NARROW Post mounted
Portable L~ A«
W5-1-48 V J/
_ Post mounted W8-1-48 W8-11-48
W21-2-48 IRy Portable Portable NEXT 00 MILES]
Portable W20-52P-54
TYPE BB TYPE CC TYPE DD TYPEEE TYPE FF TYPE GG TYPEJJ  Post mounted
Within major work area Where sign conditions exist Where sign conditions exist Where sign conditions exist Where sign conditions exist Where elevation difference For break in pavement.
where sign conditions exist Signing shown for one direction only. exists between lanes Install signs when conditions exist
and remove when not applicable.
Signing shown for one direction only.
KEY
“UJ  Flagger ﬁ Sign
A Cones ") Survey Equipment
Longitudinal Buffer Space S = Numerical value of speed limit or 85th percentile,
*Speed Length
ADVANCE WARNING SIGN SPACING (mph) Min (feet) NORTH DAKOTA
Notes . - , o . ) N Distance Between Signs 20 115 DEPARTMENT OF TRANSPORTATION
1. Re-establish speed limit. Determine exact speed limit in the field, dependent on location and conditions. Road Type Min. (ft) 25 155 9-27-13
2. Determine reduced speed limit based on in-place speed limit before construction. Where speed reductions A B c 30 200 REVISIONS
exceed 30 mph, install a lse(l:onld spe?d limit sign with the desired speed reduction (not to exceed 30 mph.) Urban - Low Speed (30 mph or less) 150 150 150 35 250 e SANGE
WAIT FOR 3 m:t(.ﬁl tfrl]:gssegr?r\]n?afr?ﬁ\zdsliglé ?rggﬂrg;r{zgr'eas when signs are not portable. Mount 24 inch square flags Urban - Low Speed (over 30 10 40 mph) 280 260 280 40 305 08-17-17 [ Added speed limit signs. Updated
perpendicular to the edges of the sign, and at such a distance above the edge that the flag does not touch Urban - High Speed (over 40 mph to 50 mph) 360 360 360 45 360 notes & sign numbers PROFESSIONAL
PILOT the si hen li Rural - High Speed (over 50 mph to 65 mph) 720 720 720 50 425 11-01-19 | Revised note 5 & sign numbers
CAR © sign w .en imp. Lo - Urban E. dF 55 495 02-23-23 | Revised distance & removed signs PE-4683
4. Cover existing speed limit signs within reduced speed zones. rban Expréssway and Freeway 1 22 06-30-25 | Legislative Changes
: : P B ] 55 mph to 60 mph 850 350 00 5 9 9 06/30/25
G20-4b-36 5. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard (55 mph to 60 mph) 60 570
S ortab] Drawing D-704-14. Rural Expressway and Freeway 1000 1500 2640 65 645
ortable 6.  Sign G20-55-96 is not required if this standard is part of other traffic control layouts, or work is less than (70 mph to 80 mph) 70 730
TYPE KK 15 days. o _ . ] . o _ o Interstate/4-Lane Divided 750 1000 1500 75 820
At major intersections 7. \é\éllf:ecr(ljr[‘)tllg} g?eraoperatlon is used, place sign G20-4b-36 "Wait For Pilot Car" at major intersections within pilot (Maintenance and Surveying) 80 910
within pilot car control area 8. Recommend 40‘mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. * Posted speed, off-peak 85th percentile
9.  Layouts shown for one direction only. speed prior to work starting, or the anticipated
operating speed in mph.




MOBILE OPERATION
(PAVEMENT MARKING)

) [
o o
WORK Shoulder
CW21-10 A
& . =
it LS I R e B
//{///AA\\\}\\ (See Note # 9)
L =

(e)
=~
ypical Shadow Vehicle 1

Two-Way Roaday |/ Shadow Vehicle 1
Truck Mounted

Attenuator

Work Vehicle

Two-Way Roadway with Paved Shoulders

f=— 500" - 750' ———

D-704-27

Sign Details

CW21-10
CW21-10A

(See Note #9) |

* &)

— =R —

Truck Mounted
Attenuator

Two-Way Roadway without Paved Shoulders

Work Vehicle

Shoulder
<
-
500' - 750' 150" - 250 Varies
W20-5-48 #
CW21-10A
(See Note # 9) —
Truck Mounted Shadow Vehicle 1 Shadow Vehicle 2 Work Vehicle —_
Attenuator
Shoulder
Undivided Multi-Lane Roadway
O, Shoulder

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

<

10" +
CW21-10A i — — — — - — _ - -
(See Note # 9)7 J
y/////A\\\\\\ Work Vehicle Shadow Vehicle 2 Shadow Vehicle 1 -
L] L] L
. . Shoulder
Typical Shadow Vehicle 1 & 2
Multi-Lane Highways
1 150" - 250" t 500' - 750' 4—1
A =
|
Shoulder ’ —_
| K ~
Shadow Vehicle 1 Shadow Vehicle 2 Work Vehicle —
—

Shoulder

L—— 500' - 750'

—l— 150" - 250' 4—1

Divided Multi-Lane Highway

Notes

SR wN =2

Sw©ox

7"

8% [ 2% ————— 27%" —— 8%
o WET: PAINT| =
!

f o

% 6%"
5 CW21-10A

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

KEY

£ Sign

Truck mounted attenuator

A
L] Flashing arrow panels:

Right directional

Left directional

Double arrow directional
[(®)] Caution Mode

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

9-27-13
REVISIONS issued and sealed by
DATE CHANGE Kirk J Hoff
6-18-14  |Removed shadow vehicle 2 . . ’
on two lane roadways Registration Number
9-27-17  |Updated to active voice
11-08-19  [Changed Standard Heading PE- 4683 ,

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




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

SIGN LAYOUT FOR ONE LANE CLOSURE DIVIDED HIGHWAY MOVING OPERATION D-704-32

Shoulder taper
(see note #10)

m = m = =
=3
1 | 1 | 1 | 1 | 1 | ) | ope! i 1
he »C B % B %A BA L o€ =————— 3 miles max. T %A
TS5
=3
R2-1-36 R2-1-36 SPEED
SPEED SPEED <<< LIMIT
RIGHT LANE LIMIT LIMIT >< ><
CLOSED >< >< >< >< SEQUENCING ARROW PANEL
AHEAD & ' . y TYPE C R2-1-36
T | [ | Moving operations do not require (see note #5)
o = G20-55-96 and R2-1a-24 signs Portable
W20-1-48
Portable W20-5-48 R2-1aP-24 W4-2R-48 R2-1aP-24
Portable Portable Portable Portable
(see note #6) (see note #6)
W3-5-48
Portable
Longitudinal Buffer Space
*Speed Length
(mph) Min (feet)
20 115
25 155
30 200
35 250
40 305
45 360
50 425
55 495
60 570
Notes KEY 65 645
1. Provide an additional sequencing arrow panel in the closed lane, near the work area, if the moving operation is not visible to the motorist from the end of the taper. 70 730
2. Variables Sign XY  Work area 75 820
S = Numerical value of speed limit or 85th percentile. ﬁ 9 S 80 910
W = The width of the taper. ) . . * Posted speed, off-peak 85th percentile speed prior to
L = Minimum length of taper, S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater, or W x S2 /60 for urban, residential, . work starting, or anlicipated operating speed in mph.
and other streets with speeds of 40 mph or less. Delineator oo Sequencing arrow panel '
3. Space delineator drums for tapering traffic at dimension "S". Drums
4. Sequencing Arrow Panels NORTH DAKOTA
Panels should normally be placed at the beginning of the taper. Where shoulder width does not provide sufficient room, the panel should be moved DEPARTMENT OF TRANSPORTATION
closer to the work area so that it can be placed on the roadway surface. 92713
Type A shall be used on roadways with slow moving traffic speeds and low volume (25 mph & 750 ADT or less). i
Type B shall be used on roadways with moderate traffic speeds and volumes (40 mph and 5000 ADT or less). ADVANCE WARNING SIGN SPAC'NG . REVISIONS
Type C shall be used on roadways with high traffic speeds and volumes (over 40 mph and 5000 ADT). Distance Between Signs DATE CHANGE
5. Re-establish speed limit. Determine the exact speed limit in the field, dependent on location and conditions. Road Type Min. (ft) 060412 |Rovised Now
6.  Determine the reduced speed limit the in-place speed limit before construction. Where speed reductions exceed 30 mph, install a second speed limit sign with A B [¢] 08-17-17 |Updated notes & sign numbsrs PROFESSIONAL
the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at ' B. Urban - Low Speed (30 mph or less) 150 150 150 11-01-19  |Added sign, revised note & sign # PE-4683
7. Install flags on warning signs in urban areas when signs are not portable, Mount 24 inch square flags perpendicular to the edges of the sign, and at such a Urban - Low Speed (over 30 to 40 mph) 280 280 280 gg'gg'gg E'ec_"l‘m'c SéimP/S'Qnalure 06/30/25
distance above the edge that the flag does not touch the sign when limp. Urban - High Speed (over 40 mph to 50 mph) 360 360 360 -30- egislative Changes
8.  Cover existing speed limit signs within a reduced speed zone. Rural - High Speed (over 50 mph to 65 mph) 720 720 720
9. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14. Urban Expressway and Freeway
10.  Provide shoulder taper when shoulder is 8' or wider. (55 mph to 60 mph) 850 1350 2200
11.  Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise. Rural Expressway and Freeway
(70 mph to 80 mph) 1000 1500 2640
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500




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

KEY

vz Work area

] Flagger

;: Sign

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

ADVANCE WARNING SIGN SPACING

Distance Between Signs
Road Type Min. (ft)

A B C

Urban - High Speed (over 45 mph to 50 mph) 360 360 360

Rural - High Speed (over 50 mph to 65 mph) 720 720 720

3/4" Min. to 1" Max. height

16'Cto C

Li 10" minimum width——J

PORTABLE RUMBLE STRIPS ARRAY DETAIL

1o M=t =

[sPeED]
LmIT

W3-5-48
Portable

R2-1-36
(see note 1)

SPEED
LIMIT

XX

| NINMUM
FEE
$150
R2-1aP-24
Portable

(see note 3)

Two-Lane Roadway Portable

W20-1-48
Portable

W21-53-48 12 C
Portable

Rumble Strips

Portable Rumble Strips
(see note #4)

R2-1-36
(see note 1)

SPEED
LIMIT

\W c
| 7T
BE SPEED
PREPARED 12¢C LIMIT
tostop /— 1 X X
R2-1-36
W3-4-48 28 Portable
Portable [ TT | (see note 2)
12 B
N TT
m
Y
A ¥
<
+
| i
l— 9
W20-7-48 28 Ft
Portable Flagger L
/\ Flagger
2S Ft
2 [ W20-7-48
f Portable
<
+
g A
(%}
59
11
BE
SPEED | 1128 PREPARED
LIMIT 11 TO STOP,
XX N
112
W3-4-48
R2-1-36 I Portable
Portable
(see note 2)

Portable Rumble Strips
(see note #4)

PORTABLE RUMBLE STRIPS
AT TEMPORARY ROAD CLOSURE

|

XX

MINMUM
FEE
$150

R2-1aP-24

Portable
(see note 3)

W3-5-48
Portable

D-704-33

15'CI}O<CT

| ¥

Reposition if movement is >3' from original position.

Skewing

Reposition if movement is >2' from original position.

Lateral

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

P N . . i

PORTABLE RUMBLE STRIPS ARRAY
TYPES OF MOVEMENT AND MAXIMUM ALLOWANCES

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

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

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

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

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
02-22-22
REVISIONS

DATE CHANGE

03-07-23 | Use changed to min 45 mph
06-30-25 | Legislative Changes

PROFESSIONAL

PE-4683
06/30/25




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

W20-1-48
Post mounted

SPEED LIMIT ENFORCED

MINIMUM FEE $150

WHEN WORKERS PRESENT

G20-55-96
Post mounted

LEFT LANE
CLOSED
XXMILE

W20-5-48

Post mounted

/

W3-5-48
Post mounted

SPEED
LIMIT

MINIMUM
FEE
$150

Portable

MINMUM
FEE
$150

R2-1-48

Sign

¢ Tubular markers

-1- R2-1-36
(so6 note #11) SIGN LAYOUT FOR ONE LANE CLOSURE (See note #2) D-704-35
SPEED INTERSTATE SYSTEM SPEED
LIMIT R2-1-36 SLF;IEAIETD éM% SLFI)IN-:AII-:TD - Type | barricade T Work area
(See note #2) 4 O 8 O = Type Il barricade =1 Flagger
> > > W20-7-48 ?{ Type Il barricade oco  Sequencing arrow panel
®

R2-1aP-24
Post mounted

W4-2L-48
Post mounted

Sequencing arrow
panel Type C

MINIMUM
FEE
5150

0009
Pe {1 1 1 4 4. [ P W

(See note #2) R2-1aP-24 (See note #7) Delineator drum
R2-1aP-24 Portable Post mounted
Portable Flaggers as necessary END
F in work area Type Il barricades @ % mile |- E ROAD WORK
- - -] [ A I N N Y G20-2-48

R

‘ Post mounted

. Workarea _ _ 1000 max——

t ‘ Varies i -
length varies ) .
| %e | %C g —— g —— g pa—- L ‘ 1000 Begin daily construction area End daily construction area | 4 oA ——— 1 —|
Notes:
LEFT LANE CLOSED 1. Install advance signs for flagging when flaggers are flagging.

WORKERS IN WORK AREA 2. Move the advanced flagger sign and the speed limit signs as the work area moves through the construction zone. When the work area is not visible from the
flagger, move the flagger station so the work area is visible. Space the 40 mph speed limit sign at %A in advance of the flagger sign and move the 65 mph
speed limit sign. Cover or remove the 40 mph speed limit and Minimum Fee $150 signs and the 65 mph speed limit sign upon completion of the work day or
when workers are not present.

3. RAMPS: When the work area encompasses an entrance ramp, install a 40 mph speed limit sign on the ramp and cover any existing yield sign. Install new yield
sign as necessary. Remove the ramp speed limit sign when the main line 40 mph speed zone is moved past the ramp.
4. Variables:
S=Numerical value of speed limit or 85th percentile
W=The width of taper.
L=Minimum length of taper, or SxW for freeways, expressways, and all other roads with speeds of 45 mph or greater, or
WxSxS/60 for urban, residential, and other streets with speeds of 40 mph or less.
5. Space delineator drums for tapering traffic at the dimension "S". Space tubular markers used for tangents at 2 times dimension "S".
6. Place sequencing arrow panels at the beginning of the taper when possible. Where shoulder width does not provide sufficient room, move the panel closer to
the work area and place on the roadway surface.
ADVANCE WARNING SIGN SPACING Distance Between Use Type C on roadways with high traffic speeds and volumes (over 40 mph or 5000 ADT or greater).
Road Type Signs Min (ft) 7. Re-establish the speed limit. Determine the exact speed limit in the field, dependent on location and conditions.
A B C 8. Cover existing speed limit signs within a reduced speed zone.
Rural - High Speed (over 50 mph to 65 mph) 720 | 720 | 720 9. Upon approval, the Engineer will measure obliterated or covered pavement marking as Obliteration of Pavement Marking.
Urban Expressway and Freeway (55 mph to 60 mph) 850 | 1350 | 2200 10. Install flags on warning signs in urban areas when signs are not portable. Mount 24 inch square flags perpendicular to the edges of the diamond
Rural Expressway and Freeway (70 mph to 80 mph) 1000 | 1500 | 2640 sign, and at such a distance above the edge that the flag does not touch the sign when limp. o
Interstate/4-Lane Divided (Maintenance and Surveying) | 750 | 1000 | 1500 11. Determine the reduced speed limit dependent on the in place speed limit before construction. When speed limits are to be reduced more than
30 mph, install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.) Place the second speed limit sign at '2B.
R2-1-48 12. As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.
(See note #11) 13. Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, or the work is less than 15 days.
RIGHT LANE SPEED
LIMIT
6 5 SPEED
SPEED LIMIT ENFORCED ‘ @ R2-1-36#2) LIMIT SLI?I\EA?'I[? SPEED
W20-1-48 W20-5-48 6e note LIMIT
Post mounted MNNUM FEE$15) | Post mounted \ < < < 40 g5 | 1 80
WHEN WORKERS PRESENT —
R2-1aP-24 y FeE ; —— R2-1aP-24
G20-55-96 Post mounted W4-2R-48 Sequencing arrow W20-7-48 Flaggers as necessary in work area (See note #2) R2-1-48
Post mounted Post mounted panel Type C R2-1aP-24 (See note #2) — Portable (See note #7)
Portable Portable Post mounted

END
[ ROAD WORK

7777777 G20-2-48
,,,,,,,,,,,,,,,,,,,, Post mounted
F F

A e 52—

Work area
length varies

RIGHT LANE CLOSED

WORKERS IN WORK AREA

100'
Begin daily construction area
construction area EXIT NORTH DAKOTA
a DEPARTMENT OF TRANSPORTATION
9-7-2012
E5-1-48 R2-1-36 REVISIONS
> CHANGE
Portable DATE
SPEED R1-2-60 06-23-14 | Revised Note 12
LIMIT Portable 03-15-16 [ Removed Do Not Pass signs PROFESSIONAL
& updated notes
SPEED LIMIT ENFORCED 4 O 08-17-17 | Moved speed signs & added nats| PE-4683
10-17-17 | Corrected spelling of "shoulder” 06/30/25
11-01-19 | Revised tubular Mrkrs symbols
MINIMUM FEE $150 T 1208-21 | Switched order of Road Work
WHEN WORKERS PRESENT = Ahead and Spd Limit Enforced,
added Dollars At Work, &
removed table
G20-55-96 R2-1aP-24 11-29-22 | Removed Dollars At Work
Post mounted Portable 06-30-25 | Legislative Changes
Install this sign only when ramp  (see notes #2 & #3)
volume is 1000 ADT or more




CONSTRUCTION SIGNING MEDIAN CROSSOVER

D-704-45

<
1 c 1 30'R ; iy =
F £ 5
\ ' \ ' 15
Rucxs Flagger #1 100R
ENTERING
Portable HIGHWAY Portable
W8-53-48 ) W8-56-48
Portable
R1-1-48
Roadway Under Construction / Roadway Under Construction /
TRUCKS ENTERING ROADWAY TRUCKS EXITING ROADWAY
(ADT 2000 or Less)
NOTES:
1. Do not use Flagger #1 to slow interstate traffic. Flagger #1 is intended to
assist truck driver in viewing oncoming traffic for truck's safe entry into traffic.
2. For ADT over 2000, use Flagger #2 to slow, but not stop, interstate traffic
for trucks entering traffic.
3. Install barricades on median access when not in use. Place barricades
at 45 degrees away from approaching traffic.
I C } B T
‘t L ! 4. Do not stop exiting vehicles on roadway carrying traffic.
P E
TRUCKS Flagger #2
ENTERING KEY ADVANCE WARNING SIGN SPACING
HIGHWAY Distance Between Signs
Portable == Type Il Barricade Road Type Min. (FT)
W8-53-48 - s A B c
ign
Portable Urban - Low Speed (30 mph or less 150 150 150
R1-1-48 Work Area P ( P )
= Flagger Urban - Low Speed (Over 30 mph to 40 mph) 280 280 280
T Urban - High Speed (Over 40 mph to 50 mph) 360 360 360
Roadway Under Construction / Rural - High Speed (Over 50 mph to 65 mph) 720 720 720
Urban Expressway and Freeway (55 mph to 60 mph) 850 1350 | 2200
W20-7-4
0-7-48 Rural Expressway and Freeway 1000 | 1500 | 2640
Interstate/4-Lane Divided (Maintenance and Surveying) | 750 | 1000 | 1500

TRUCKS ENTERING ROADWAY
(ADT Over 2000 )

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

111912 This document was originally
REVISIONS issued and sealed by
DATE CHANGE .
06-19-14  |Deleted sign W16-2-24. Kirk J HOff’
09-27-17  |[Updated to active voice. Registration Number

11-01-19  [New Design Engineer PE Stamp.

PE- 4683,
on 11/1/19 and the original
document is stored at the
North Dakota Department
of Transportation




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

CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS
CONSTRUCTION TRAFFIC MEDIAN CROSSING

D-704-49

W20-5-48

. Variables:

W = The width of taper

7. Sequencing Arrow Panels:

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

the distance between work area and interchange is less than two miles.
4. Do not allow construction traffic to decelerate until they are well into crossover lane.
5

ADVANCE WARNING SIGN SPACING

-

000 Sequencing Arrow Panel

=

KEY
Sign
Delineator Drum

Type Il Barricade

Distance Between Signs
Road Type Min. (ft)
A B C
Urban - Low Speed (30 mph or less) 150 150 150
Urban - Low Speed (over 30 to 40 mph) 280 280 280
Urban - High Speed (over 40 mph to 50 mph) 360 360 360
Rural - High Speed (over 50 mph to 65 mph) 720 720 720
Urban Expressway and Freeway (55 mph to 60 mph) 850 | 1350 | 2200
Rural Expressway and Freeway (70 mph to 75 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided (Maintenance and Surveying) 750 | 1000 | 1500

L = Minimum length of taper, or SxW for freeways, expressways, and all other roads with speeds of 45 mph or
greater, or WxSxS/60 for urban, residential, and other streets with speed of 40 mph or less
6. Space delineator drums, barricades or cones used for tapering traffic at dimension "S".

Place sequencing arrow panels at the beginning of the taper when possible. Where shoulder width does not provide

sufficient room, move the panel closer to the work area and place on the roadway surface.
Use Type A on roadways with slow moving traffic speeds and low volume (25 mph or less and 750 ADT or less).
Use Type B on roadways with moderate traffic speeds and volumes (40 mph or less and 5000 ADT or less).
Use Type C on roadways with high traffic speeds and volumes (over 40 mph and over 5000 ADT).

W4-21-48 W20-5-48
W5-8-48 Sequencing Arrow Panel Portable Portable Portable
Portable W5-9-48 (See note 7)
PR S, Ce, e EFT LANE \
° ° ° LEFT L
THRU o) o, o, o CLOSED LEF L
TRAFFIC WORK o® °® o® Y2 MILE THILE
RIGHT TRAFFIC ° ° °
LANE ONLY e 2 e
B \ B B B
| s
- - /e T'T'T'T"_'O_'0_'0_"_‘_'0_'0_:_'-_; _________ ° _.'_.'_.'_o'_ﬁ'_i'_o'_'T'T'T':": e_'!_'_'-_'_‘ ''''''''' A °
- o~ E E E
Shoulder Taper Roadway ¢
,——Shoulder Taper
E = = Q
1" L L} r  Sen ) A. * ° ° \
. 4 LTI I TS (2. 8% % 0 0 0.0 0 0000 0 0 0 0 0 9 _9_9_@_Q_Q@_0_0_0 O O O . ._._._. N
£
| A L 2L
L] [ ] [ ]
[ ] [ ] ]
[ ] [ ] L]
[ ] L] ]
[ ] [ ] [ ]
[ ] L] ]
[ ] [ ] °
[ ] [ ] ]
(] [] (]
W20-5-48 s W4-2L-48 Sequencing Arrow Panel
Portable Vg(z)?t:bﬁes Portable (See note 7) <=
Notes:
1. Include all costs for construction signing and devices in other items.
2. Remove construction signs and channelizing devices daily and barriecade median access during nonworking hours. 45° \ & Median
3. Provide a minimum distance of one mile between the work area and the crossover. Use interchange access when »

BARRICADE LOCATION DETAIL

Install barricades at 45 degrees away from approaching traffic when median access is not in use.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

11-19-12

REVISIONS

DATE

CHANGE

06-24-14
09-06-19

11-01-19
08-02-24

Changed W5-9-48 to portable
mounted.

Update Notes to active voice &
New Design Engr PE Stamp.
Identified Shoulder Taper.
Electronic Stamp/Signature.

PROFESSIONAL

PE-4683

08/02/24




/73“ x %" x 12" Square Tube
_ _ I .

PORTABLE SIGN SUPPORT ASSEMBLY

30"
27N\
L2"x 2" x %6" x 36" P \\
% L
. — .
Vi
AN
2000 Lb C ity Spindl \> 30
apacity Spindle
and Hub (Each End) a y Typ
- // ' g 4
4 Corners %
of Hub //
// %" Dia (Typ)
—2%" x 4" X 90"
square tube

%

4r‘447 L 2n X 2n X}é" X 9"

FRONT RIGHT
2" Ball Coupler

4 Places
on Coupler

/

1%" x 14" x 12" PL

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

Outside Edges
% of Angles (Typ)

T0P

® e o

®

D-704-50

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

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

Other NCHRP 350 or MASH crash tested assemblies
are acceptable.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
11-23-10
REVISIONS

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

12 02 2020




u3

PORTABLE PRECAST CONCRETE MEDIAN BARRIER
(TEMPORARY USAGE)

D-704-51

4" ‘ \ 4" _ .
" 14 spaces @ 8" each .
3" | ] _i 1 1. Galvanize all exposed hardware as per
on 120 on ‘ ASTM A153, except for the loop inserts.
"7 U3 X 2. Use AAE-3 Concrete.
‘ ‘ ‘ ‘ | 4" Dia x 3/8" washer |
U2 U2 1 I 3. Provide steel in accordance with Section 612
N — i i i i — - ! of NDDOT Standard Specifications.
7 - - \7 /. ‘ 1 %
>’ - - “<> , R ‘ ﬁ 4. Imprint barrier ends A and B as shown with
- f} . T T o E,f 10" Rad / | 5 8 4inch letters. Field match A end with B end.
L _ - (optional) ‘ N
-~ - = i ‘ - 5. Place barrier markers at the center of the
— \ \ \ \ — /[ & | barrier at 20’ centers.
u1 _/ ! ! ! ! N ut | F - ‘ — i
‘ ‘ ‘ ‘ \ 5 | & 6. Connect barrier sections with 13" Dia A-307
' - ‘ double hex connecting bolt. Maintain bottom
| , nut and washer connection for duration of
/’ j - ‘ barrier installation.
. Optional 3" mT ! 7. Place barrier to minimize openings between
Plan View 10 | 10 100 ‘ individual sections.
o + |
30" ‘
3 3" . L ; ) -
— | End View [] fj b5
H ©
| U1 u1 ¢ — -
[
o] I i | |
o A ‘ i
_——— ‘ nnecting Bolt Detail
‘ \ Double Hex Connection Bolt CO ecting bo ela
N (One per 10 Ft section)
5 ey T/ B _ .
= S . 1%" Dia connecting bolt "
~ | | ?’E & 4 9 2"ID
[ [
i - ~ o 1 Nut and washer
Min 4" OD washer :
o 1777777777777& A Hin ey U1 Bar Detai
4" 4" i i
u2 U2 Bolt Connection Detail ‘ 9-4" ‘
30" 60" 30" ‘ ‘
10' Nominal o7
S“rf“ez\/ Side View -
i Surface 1 N
5 Use same color reflective faces ——
as the edge line along barrier '
8" edge. Two way reflective
on Surface 1 & 2. 2%¢" Rad N
2"ID X
<35 = |3 »1\ Surface 3 15 o
Barrier Marker Detail Dap Detail S
Reflective Tape
Use retroreflective, acrylic microprism material with acrylic
backing, 3" wide, providing the following minimum optical
performance with an observation angle of 0.1' measured r
Marker Body in candlepower for the reflector: .
Use high impact,weatherable engineering U2 Bar Detail
thermo-plastic material conforming to the following: Specific
Entrance Angle Intensity
Property Result ASTM Test NORTH DAKOTA
Method Bar List DEPARTMENT OF TRANSPORTATION ) o
Thickness (min) .090" — Yellow - 4" 136 Mark| Size | No.| Length Shape ) 07-20-12 This document was originally
Tensile strength 5,500 D638 c 1 6 9. 4" Straight REVISIONS issued and sealed by
(min psi) @ yield U1 4 2 4-8" Bent DATE CHANCE Kirk J Hoff
Impoact strength @ 32 D256 White - 4" 200 Z T 9-27-17 [Updated to active voice ’
-20°F (ft-Ibs/in of notch) : Method A u2 4-10% Bent [ 11-01-19 |New Design Engr PE Stamp Registration Number
Impact strength @ 14.0 D256 | 4 15 | 5-4 Bent _
73°F (ft-Ibs/in of notch) Method A PE- 4683,
Flexural strength, 8,000 D790 Adhesive on 11/1/19. and the original
PSI %" @ 73°F Use factory applied solid butyl rubber %" thick, document is stored at the
" i Yn H "
Flexural modulus, PSI 300,000 D790 2" wide on 2%" wide release paper on surface 3 27
%@ 73°F to temporarily mount markers to portable concrete barrier. North Dakota Department
) . of Transportation
El ti Id o .
ongation @ yie 30% D638 U3 Bar Detail




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

INTERSTATE ROAD CLOSURE USING RAMPS
CLOSURE FOR MORE THAN ONE DAY
and Crossroad is not Closed

Post mounted

Post mounted

%e %e \ %B %B %B
LEETD SLégE sp
15 NILE 60 R2-1-48
) g / SPEED -
_5-. 5. W4-2L-48
SPEED LIMIT ENFORCED | postmounted Post mounted LIMIT Post mounted
DETOUR ADVANCE 6 O J—
AHEAD MINIMUM FEE $150 EXIT bamides
WHEN WORKERS PRESENT SIGN >
W20-2-48 G20-55-96 In place to remain R2-1aP-24 M4-10R-48

Post mounted

Notes:
1. Variables

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

W = The width of the taper.

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

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

3. Sequencing Arrow Panels

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

Arrow Panel.

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

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

6. Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign.

ROAD
CLOSED

R11-2-48

Barricade mounted

(Yellow)

D-704-52A

S —

R2-1aP-24
Post mounted

White Edge Lines 1306 LF
White Channel Lines 150 LF
Rt Arrow (2) 30 SF
Thru & Lt Arrow 26 SF
49 EA
40 EA

P22

Sequencing arrow
panel - Type C

TAPER - Obliterate centerline

pavement marking

M6-2R(1)-30

36 EXIT
DIRECTION
36 SIGN

ADVANCE WARNING SIGN SPACING

STOP AHEAD SIGN
PLACEMENT DISTANCE

Distance Between Signs

Road Type A B c POSEEP OR sTOP
Urban - Low Speed (30 mph or less) 150 150 150 PERCENTILE|CONDITION
Urban - Low Speed (over 30 mph to 40 mph) 280 280 280 SPEED
Urban - High Speed (over 40 mph to 50 mph) 360 360 360 30 mph 200 ft
Rural - High Speed (over 50 mph to 65 mph) 720 720 720 40 mph 305 ft
Urban Expressway and Freeway (55 mph to 60 mph) 850 1350 | 2200 50 mph 425 ft
Rural Expressway and Freeway (70 mph to 80 mph) 1000 | 1500 | 2640 55 mph 495 ft
Interstate/4-Lane Divided (Maintenance and Surveying)| 750 1000 | 1500 65 mph 645 ft

\ \ STRAIGHT \

In place to remain

Post mounted

60/

90 %é
-
7, \\\ i_
0 N [=)
\\\ ~
N\ 75
KEY
CCO  Sequencing arrow panel \
i \
== Type Il barricade \
£ Sign \
® Delineator drum \\
B Flexible delineator |

GORE

SIGN
In place to remain

R2-1-48

SPEED
LIMIT

20

Type B

R2-1aP-24
Post mounted

Flexible Delineators

R1-1-48

To remain in place
(cover)

Flas
e

(Red)

her—

M3—X(I)—36
//INTERSTATE \
M1-1-36
8
§ M5-2L(I)-30Iﬂ
é) Post mounted
S
g Type B Flasher
K (Red)
2 R1-1-48
Post mounted
O
E— Type B Flasher
T (Yellow)
W3-1-48

Stop Condition Distance

DETOUR

Post mounted

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

09-05-12

REVISIONS

DATE

CHANGE

06-24-14
03-15-16
11-01-19
12-08-21

11-29-22
10-01-24
06-30-25

Updated sign sizes & Deleted
flexible delineators detail
Removed Do Not Pass signs
& updated notes

Note 2, sign #s, & shlidr taper
Switched order of Detour
Ahead and Spd Limit Enforced
& added Dollars At Work
Removed Dollars At Work
2023 MUTCD Updates
Legislative Changes

PROFESSIONAL

PE-4683
06/30/25




NEXT XXMILES

ROAD WORK

G20-1-60
(Portable)

W21-5-48

SHOULDER
WORK

MOBILE OPERATION

Grinding Shoulder Rumble Strips

ROAD WORK
NEXT XX MILES

G20-1-60
(Portable)

% Mile Min
5 Mile Max

2

aig

Shoulder

/
/

% Mile Min

5 Mile Max

ROAD WORK

NEXT XX MILES

G20-1-60
(Portable)

( 600" Min

See note 5)

Protection Vehicle

W20-5-48

T L

CLOSED
AHEAD

4—1 50 to 100’ L

Work Vehicle (Broom)

TWO LANE - TWO WAY ROADWAY

W20-5-48

RIGHT LANE

D

CLOSED
AHEAD

Median

i

Work Vehicle (Milling Machine)

Shoulder |

f

% Mile Min

5 Mile Max

Protection Vehicle

600' Min

(See note 5

)44 50 to 100" L

INTERSTATE & 4 LANE DIVIDED HIGHWAY

\

Work Vehicle (Broom)

[ Th—

Work Vehicle (Milling Machine)

Notes:

4 ( SHOULDER >

WORK

N

TWO LANE - TWO WAY ROADWAY

Typical Protection Vehicle with
Flashing Arrow Panel In Caution Mode

@)

o

O O0OO0O0O0O
o

o
T

CLOSED
AHEAD

INTERSTATE & 4 LANE DIVIDED HIGHWAY

2.
3.
4.
5.
10' Min
6.
10' Min

D-704-56

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

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

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

Provide two - way electronic communication capability in each
vehicle.

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

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

Key

Truck mounted attenuator

Flashing Arrow Panel

o, o

o o
00000 % o® 00000

o o

of )

Caution Mode  Right Arrow Left Arrow

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

111512 This document was originally

Typical Protection Vehicle with Flashing Arrow
Panel In Flashing Arrow Mode

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

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




Docusign Envelope ID: 4ADDF8F5-442C-4208-8445-30ED21CE1F6A

W21-5aR-48
Post Mounted

RIGHT
SHOULDER
CLOSED

500"

Two-way, Two-lane Operation on Divided Highway With Excavation in the Median

D-704-57

Variable length portable median barriers

Length of excavated area rounded
up to 10" increment

210"

370"

"/
/

Type B Attenuation Device

/7 Embankment

_ G Roadway

5

4

\— Embankment /

Embankment

Length of Work Area 7%

_ ¢ Roadway

Closed roadway under construction

Notes:
1

control is in place.

The location is within a project and the necessary traffic

2. Install Portable Median Barriers when excavation is within

clear zone and 1 foot or more in depth.

L = length of attenuation device

KEY
=0 Flagger
£ Sign
KX Embankment
Work Area
8Boce  Attenuation Device

Portable Median Barriers

ADVANCE WARNING SIGN SPACING

Distance Between

Road Type Signs Min. (ft)
A B C

Urban - Low Speed (30 mph or less) 150 150 150
Urban - Low Speed (over 30 to 40 mph) 280 280 280
Urban - High Speed (over 40 mph to 50 mph) 360 | 360 | 360
Rural - High Speed (over 50 mph to 65 mph) 720 720 720
Urban Expressway and Freeway

(55 mph to 60 mph) 850 | 1350 | 2200
Rural Expressway and Freeway

(70 mph to 80 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided 750 | 1000 | 1500

(Maintenance and Surveying)

Work Area J

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

9-18-15

REVISIONS

DATE CHANGE

9-18-15 _|Revised Standard Description
9-27-17  |Updated to active voice
10-03-19  [New Design Engineer PE Stamp
8-21-24  |Renamed Portable Median Barriel
07-22-25 |Legislative Changes

PROFESSIONAL

PE-4683
07/22/25




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

Divided Highway Operation for Overhead Structure, Pier, and Footing Replacement D-704-58
G20-55-96
W21-5bR-48 Post Mtd
i Post Mounted SPEED LIMIT ENFORCED
W3-5-48
R2-1-48 Py RIGHT Post Mounted MINIMUM FEE $150 W20-1-48
W21-5bL-48 G20-2-48 Post Mounted SHOULDER See note #3 WHEN WORKERS PRESENT Post Mounted
Post Mounted Post mounted See Note # 2 xx CLOSED
A 1000 FT
END SPEED MINIMUM
LEFT ROAD WORK LIMIT FEE
SHOULDER XX $150
LOSED
(1:0803 FT R2-1aP-24
Post Mounted
See Note #3
Type B Attenuation Device
BA(BA ) ) .
Variable Length of Portable Median Barriers
100' 370' | 60"
4 4 ' | Bridge Pier ! o 4 A = = =
\ ———— 16.75
- - 2' -
-~ — — — — \ — — — — — — — — B — -~ 7 — — [ 2' +_ — — — Roadway ¢ -
\ ‘[f 2L j %7 I Graded Flat Area * T2 15:1 6.75 | o 9 E E E E
— — — - — — — — — — — — — — — — ) — — — — -
= = = E = A 6.75 12'1 154 7 | Bridge Pier < 2L —
A = AvAvAvAvAvLvATAveS Favawas 7
- _ _ _ _ _ _ ‘ — _ - ~— Graded Flat Area L _ _ _ _ _ _ _ _ _ _ . -
— — 2 I Roadway ¢ —
—— A — . .
= = = = = 6.75' 1® [~ Bridge Pier This distance is the length of the excavated = F
: / area rounded up to 10' increment BA | A
60' 370 —t= T 100'
Variable Length of Portable Median Barriers
Type B Attenuation Device LEFT
SPEED SHOULDER
LIMIT CLOSED
1000 FT
END
R2-1-48 xx ROAD WORK
SPEED R2-1-48 G20-2-48 W21-5bL-48
RIGHT LIMIT Post Mounted Post mounted Post Mounted
SHOULDER xx See Note # 2
CLOSED
W20-1-48 W3-5-48 1000 FT MINIMUM
Post M Post Mounted
ost Mounted SPEED LIMIT ENFORCED Soese Ngt“e”#‘g y g0
W21-5bR-48 R2-1aP-24
WH“E‘LNV'V'Q’!EEEE&QZENT Post Mounted Post Mounted KEY
See Note #3
G20-55-96
Post Mtd (%% Embankment
£ Sign
Notes: 8388 Type B Attenuation Device
1. Use when a bridge structure is being constructed. Portable Median Barrier
2. Re-establish speed limit. Determine exact speed limit in the field, dependent on location
and conditions.
ADVANCE WARNING SIGN SPACING
Distance Between 3. Determine the reduced speed limit based on the in place speed limit before construction. NORTH DAKOTA
Road Type Signs Min. (ft) Where speed reductions exceed 30 mph, install a second speed limit sign with the desired DEPARTMENT OF TRANSPORTATION
A B c speed reduction (not to exceed 30 mph.) Place the second speed limit sign at % B. 9-18-15
Urban - Low Speed (30 mph or less) 150 | 150 | 150 4. Close roadway at separations or use ramps at interchanges during removal and installation — REVISIO(:?ANGE
Urban - Low Speed (over 30 to 40 mph) 280 280 280 of beams. See notes in the plans for traffic control requirements for this operation. -
09-18-15 | Revised Standard Description
- Hi 09-27-17 Updated to acti i
Urban ngh Speed (over 40 mph to 50 mph) 360 360 360 5. Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, 110119 | Atlen gev?c:chléfcﬁﬂge& sign #s PRO:E%?&%NAL
Rural - ngh Speed (over 50 mph to 65 mph) 720 720 720 or the work is less than 15 days. 12-08-21 ggﬁ::ﬂshﬁ\tnw;rsﬁ;: sign and 06/3'0/25
Urban Expressway and Freeway 11-29-22 | Removed Dollars At Work
55 0 850 | 1350 | 2200 08-21-24 | Portable Median Barrier Wording
(55 mph to 60 mph) . . 06-30-25 | Legislative Changes
Rural Expressway and Freeway L = length of attenuation device
(70 mph to 80 mph) 1000 | 1500 | 2640
Interstate/4-Lane Divided 750 | 1000 | 1500
(Maintenance and Surveying)




BITUMINOUS LABORATORY

D-706-1

AIR CONDITIONER

AIR CONDITIONER g (1) gOVéDTLJ)
(110 VOLT) )
400 CFM FAN DRAIN 14,000 BTU T~
= N
1 \ I |
L | Sl v Fo—— © oF— ©
SHELF SHELF CABINET
TABLE GAS 7N FURNACE ]
LOSET DESK
STOVE COUNTER COUNTER COUNTER
DOUBLE SINK \)
< 66" - 4 e 8 ~ \— 7
, 28" DOOR DRAWERS CD
8 ALL COUNTERS 36" HIGH, A MINIMUM OF 24" DEEP, AND OPEN UNDERNEATH. 8 UNDER
Provide a laboratory with the following:
Ti WINDOW Al
FRESH AIR VENT — 1. A 1'x1" shelf at 36" above the regular countertop.
N
{8 DESK B}
COUNTER ; ; ;
SHAKER AREA EQUIPMENT AREA 2. Dou.blle compartrrlent “stalrlless steel smk, with each .comlpartment
SHELF | SHELF a minimum of 16"x14"x10" deep. Provide water service lines made
%) F——— } } ’ = = oy =y ’ ] of copper or plastic and a diameter of % inch.
40" \ - 3. An exhaust fan capable of removing inside air at a rate of 400 CFM.
N\ PLAN T —
SOLID DOOR SOLID DOOR 4. Fresh air vent hinged to open or close manually.
5. 24" x 48" table capable of holding a 200 Ib masonry saw with
g T\A 18'9" } 19" 3" 7‘ a minimum clearance of 36" above the table.
—_ 6. A water supply tank with a capacity of 500 gallons and a 20 gallon
AIR CONDITIONER capacity pressure tank on the pump.
N N T N
RECEPTACLES =~ \ N \ N \ \ N 7. Heavy duty type locks, latches, and hinges for doors made to
{\\ )) \ \ \ \ olo withstand the intense use in service.
8. A wall between the office and the work area properly insulated
7 b 0 0 0 0 RECEPTACLES 0 to prevent the transmission of heat and noise.
oll|lo
9. The steel cable tie downs and ground anchors at each corner of the lab.
| — — — g
l:| L JC ] 10. Electrical service entrance wired for 100 amps and separate circuits
for air conditioners. Space convenience outlets in counter areas
E - - a minimum of four feet apart.
- A
COUNTER TO 22— 36—
CEILING
PARTITION SECTION A-A
\ N | \ N \ N \ N
N\ N\ N\ N\
\ FRESH AIR
VENT NORTH DAKOTA
SAL 1D SOLID DEPARTMENT OF TRANSPORTATION
DAOR 0 0 DOOR 0 0 0 10:03.13 This document was originally
. . o REVISIONS issued and sealed by
07D;\0T f4 Changed tCF;ANd?Eftl d Kirk J Hoff,
=3U- anged stanaard's title an
L — 1 Feviset notes. Registration Number
01-11-16 |Revised notes.
DESK I:l 08-27-19  |[New Design Engineer PE Stamp| PE- 4683 )
[ - ] on 08/27/19 and the original
document is stored at the

7.5’

A
SECTION B-B

North Dakota Department
of Transportation




Overlap Fiber Roll ends 12"
minimum and tie together
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Fiber Roll Stake
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Median or Ditch Inlet

See Standard

D-261-1 for fiber roll 2" X 2" nominal X 24"

staking details wood stake
Flow —~__» «——~_— Flow
- -- R
NN

) Entrench Fiber Roll
PROFILE VIEW

FIBER ROLL PROTECTION
(MEDIAN OR DITCH INLET)

Centerline or
Approach Culvert

MO|4
mol5

R Fiber Roll ends overlapped

5 B
R RRRIIRRILRLIRKR "o
s = [IRRRED 12" min.
LR IR
LRIKS o$a9s
L3RR X,

0%
XX
XX
o0
9
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o
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%

See Standard
D-261-1 for fiber
roll staking details
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Stake fiber roll along
perimeter of culvert opening
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XX

Stake fiber roll along
perimeter of culvert opening

Note:
For culvert diameters less than 42 in. use

Siope \,,, . "Fiber Rolls 12IN".
y/v Arieg
\<\>/7\\>7\ =~ For culvert diameters 42 in. or greater use
“ "Fiber Rolls 20IN".
=
O RRGLRUS
\\\/ > \\/\\/W Flow
W A 3
: — Il
\Y%

Entrench Fiber Roll

V
Embankment J

Toe of Ditch Inslope

Culvert End Section
PROFILE VIEW

FIBER ROLL PROTECTION
(INLET OF CULVERT)

Inlet Protection-Fiber Roll 6IN or

R
ks KRR ) .
s] KX Inlet Protection-Fiber Roll 12IN

EROSION AND SILTATION CONTROLS
MEDIAN OR DITCH INLET PROTECTION

molg

Silt Fence Stake

Supported or Unsupported Silt Fence
(all sides of inlet)

Flow

0ooonn
Q00000

J(enonao -
Qoonan

2in. x 4 in. (nominal) —
wood bracing

o,

PLAN VIEW

Supported or Unsupported Silt Fence -
(all sides of inlet) ﬁ
i

cesSSSa—

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

‘\— Silt Fence Entrenchment

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

Remove sediment accumulation
at ¥ fence height max.

Flow W
N ‘/\/F\O
VAN N
SN N
SRS TSP
R /<\\//<\>/<\>/<\\/\ Median Drain | .*, N &7
LR | KRGKL Entrench Silt Fence
SIS SR
R, LR
A} W
2 N

PROFILE VIEW

SILT FENCE PROTECTION
(MEDIAN OR DITCH INLET)

Geosynthetic Material Type RR

Riprap Special Gradation —_ }
(see notes)
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Aggregate Class 3 j@ STEOR SN
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(see notes)
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<
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q P < -
Median or Ditch Inlet (1 X e )
\ PeN PN SN @N e

PLAN VIEW
2H:1V max. slope

2 max. PROFILE VIEW

Notes:

Use 2 in. to 15 in. diameter rock
with 20% by weight exceeding

4 in. diameter for "Riprap Special
Gradation."

"Aggregate Class 3"

f (See Sec. 816.02 of NDDOT

Standard Specifications.)

— 2H:1V side slope

L 18" min. flat top

J~— 2H:1V side slope

Riprap Special Gradation
(see notes)

Aggregate Class 3
(see notes)

<—~_- Flow

Place geosynthetic material
from edge of inlet to outside

edge of gravel

GRAVEL INLET PROTECTION
(MEDIAN OR DITCH INLET)

Flow

PROFILE VIEW

Sandbags

Flow

Place Sandbags 1' min.
from inlet opening

Median or Ditch Inlet

- Flow

RO
&S

SANDBAG PROTECTION

Overflow Section

Flow

(LOW POINT)

PROFILE VIEW

Place Sandbags 1' min.
from inlet opening

Median or Ditch Inlet

SANDBAG PROTECTION

(ON SLOPE)

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

10-03-13
REVISIONS
DATE CHANGE
06-26-14 Updated reference to standard
drawing number for fiber roll
staking details.
10-01-14 Updated reference to standard
drawing number for silt fence.
10-17-17 Updated to active voice.
08-27-19  |New Design Engineer PE Stamp.

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




FLARED END SECTION

TERMINAL DIMENSIONS

DIA A B C D E U
12 0-4" 20" 4-0%" 6-0%" 20" 2"
15 06" 2-3" 310" 6-1" 2-6" 2%
18 0-9" 23" 310" 61" 3.0" 20"
21 0-9" 3-0" 3-1" 6-1" 36" | 2%
) 09, 7 o 517 P 3
27 0-1014" 40" PRVA 6-1%" 46" 3l
30 10" 46 vy | eau e
36 1-3" 5.3" 2-9" 8-0" 6-0" 4
42 1.9" 53" 29" 8-0" 6-6" 4"
48 2-0" 6-0" 2-0" 8-0" 70" 5
54 23 5.5 294" 824" 76 | 5%
50 PR 50" 33 o 50 5
6 o 60 > ) 56" 5
72 30" 6-6" 1-9" 8-3" 9-0" 6"
78 30" 76" 19" 9-3" 9-6" 6%"
84 30" 7-6%" 1-9" 9-3%" 10-0" 6%"
90 35" 7-3%" 2-0" 9-3%" 110n | 6%

TRAVERSABLE END SECTION
DIA B Cc D E R
15" 4 9 49" 1-7%" 3"
18" 5-9" 9" 6'-6" 111" 3"
24" 6 1 7 26" 3
30" 76" 1’ 8-6" 31 &z
36" 73" 15" 8-6" 3-8 3

All Classifications of Round Concrete Pipe
58| Eq [ v |Eg
g5l S8 |8 Bl 5 |F,
0| 3 |BE| 2E | Fee ol
So| o8 [Beg| Ssc|82” |E3
25 o2 |oo® oS S folr=]
2| 5 2T & = |SF
Dia Sq. ft. Lbs. In. In. In,
12| 079 | 92 |1%2%| % 2
15 | 123 [ 127 |1%2% | % |24
18 1.77 | 168 [1%-2% 1 2%
21| 240 | 214 |17%3%| 1% |2%
24 | 314 | 265 | 2%-3%| 1% | 3
27 | 398 |322| 2%4 | 14 |3%
30 | 491 | 384 |3%4u| 14 |3%
33 | 594 | 452 |34y | 1% | 3%
36 | 707 |524|3%4u| 14 | 4
42| 962 |685|3%4%| 1% |4%
48 | 1257 | 685 |3%-4%| 1% | 5
54 | 1590 |1070|4%-5%| 2 [5%
60 | 19.63 |1206|4%-5% | 2% 6
66 | 2376 [1542 56 2% | 6%
72 | 2827 [1810|5%-6%| 2% | 7
78 | 3318 |2008| 67| 2% |7
84 | 3848 [2410|5%-7%| 3% | 8
90 | 44.18 |2793|6%-8%2| 3% |8%
96 | 5027 |3092| 7-8% | 3% | o
102 | 56.75 |3466| 7-8% | 3% |9k
108 | 6362 [3864]|7%-8% | 3% | 10

REINFORCED CONCRETE PIPE CULVERTS AND END SECTIONS
(Round Pipe)

D-714-1

Standard Reinforcement for Class Ill pipe _L NOTES:
reinforced as per AASHTO M170 . i i
U—— 1. All reinforcing steel shall meet AASHTO M170 requirements.
B } < C ii i 2. All circular, longitudinal, and elliptical reinforcement shall be
==—==——oo =] —T ~d > I assembled and securely fastened in cage fashion so as to
T _f maintain reinforcement in exact shape and correct positions
Dia | ! within the forms.
\ A E Dia. 3. Laying length of pipe: 12" to 66" (incl.) = not less than 4 feet
_J_ i 66" to 108" (incl.) = not less than 6 feet
U— = = —T St — — — I—T 4. Joints shall be sealed with rubber gaskets or with sealer
E T | D | T T approved by the engineer whenever pipe are specified for
U= storm drain or sanitary sewers.
T 5. For Class IV and Class V reinforced concrete pipe and end
PERSPECTIVE END VIEW SIDE VIEW TOP VIEW section sizes which do not have reinforcement specified by
AASHTO M170, shop drawings and design calculations shall
be prepared and sealed by a Professional Engineer and
REINFORCED CONCRETE PIPE - FLARED END SECTION submitied for the Engineer's review.
Reinforcement to be equivalentto Class Ill RCP
D
See Note 2 B i ¢ l— D
120°00 ] - R J_ . .
;f ] T — — — = NOTES (Traversable End Section):
Tie Bolt . . ) )
4" /J Dia E Dia 1. Manufactured in accordance with applicable portions of
L Tongue ’ ’ ASTM C76/AASHTO M170.
____ __ orGroove_ ; L — J_ 2. Reinforcement per Class Ill RCP with double reinforcement
End may be T $ —{*T in the upper 120° of the full barrel portion.
supplied with
flat bottom T
PERSPECTIVE END VIEW SIDE VIEW TOP VIEW
REINFORCED CONCRETE PIPE - TRAVERSABLE END SECTION
Reinforcement to be equivalentto Class Ill RCP
T K T
‘ — J L Existing Pipe
-~ a. —1 —
—. T S
".*:| — Class AE-3 Concrete
. B oo
Dia.—-—-—-—-—-—-—- —1-—-— Dia.—f-—-—-—-—-—-—- -— Z R
L L N o o 120606
— - L 8" minimum for 12" to 60" dia. culverts
iy EAPSE RO AN) B RO SPI RRaI R0l b, : 12" minimum for culverts 66" dia. & larger
. . !
END VIEW TONGUE & GROOVE JOINT BELL & SPIGOT JOINT CONCRETE PIPE PLUG
CIRCULAR PIPE JOINTS FOR REINFORCED CONCRETE PIPE

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

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

05-12-14 This document was originally
REVISIONS issued and sealed by
DATE CHANGE .
) — I
09-18-19  [Updated Parspective View Detais Registration Number
PE- 4684,

on 9/18/19 and the original
document is stored at the
North Dakota Department
of Transportation




REINFORCED CONCRETE PIPE ARCH CULVERTS AND END SECTIONS

D-714-2

N%M'NAL DIMENSIONS OF DIMENSIONS OF END SECTIONS DIMENSIONS OF INTERMEDIATE SECTIONS STIRRUP REQUIREMENTS DOUBLE LINE REINFORCEMENT
CP ARCH CULVERTS fo(KSh | wr.
CLASS Il CLASS IV c . As A SINGLE LINE
o
SPAN- [EQUIV.| T | RISE |SPAN eS| a8 |c|D|E|F|[G|RrR|u WE'SBHST A sl e w v e el r R [ re o v Ly sy [ x|y sy |y FooT ICONTINUOUS BASIC REINFORCEMENT|  ADDITIONAL REINFORCEMENT | REINFORCEMENT
=< 9 ) CLASS INNER CAGE OUTER CAGE [ "U"INNER CAGE | "V' OUTER CAGE
IN. IN IN. IN IN. | SF.| IN. | IN IN. IN. IN. | IN. IN. N | @ [sect[sec.2| N[N [N IN. | IN. IN. IN. IN. IN. IN. | IN. IN. IN. IN. | IN. IN. IN I [ v| LBS. [ L [oum |cLiv | CLIt| cLi [cLiv | cLit| cLin [cLiv [ cLii | et {cLiv | cLil | cLin [cLiv
22x13 | 18 2% | 13% | 22 | 165 7| 27 45 | 72 36 2 | 31 2 % | % % 1% 1 Y 6 5% | 21% | 13% | 5% 414|4] 170 0.11 | 0.14 | 0.26
20x18 | 24 3 18 | 28% | 2.8 | 8% | 39 33 | 72 | 48 3 | 31 3 1% | Y% | 1% | 1% | 1% | 3V | 5% | 9k |40V | 14%s | 4% 4144 315 0.16 | 0.22 | 0.32
36x23 | 30 3% | 22% | 36% | 44 | 9% | 50 46 | 9 60 3 | 31 3% | 1% | % 1% | 1% | 1% | 3% | Ve | 12%n| 51 | 18% | 6% | 26 29 414 4| 445 | 0.09]0.12 | 0.18 | 0.07 |0.09 | 0.14 [0.09 |0.12 | 0.18 |0.07 | 0.09 | 0.13 | 0.18 | 0.24 | 0.36
44x27 | 36 4 | 26% | 43% | 6.4 | 11% | 60 36 | 9% 72 6 | 31 4 2 % 1% | 1% 2 4% | 8% | 15% | 62 | 22 | 6% | 30 34 4|4 (4| 597 [ 011]0.15 | 022 |0.09 |0.12 | 0.17 [0.11 |0.16 | 022 |0.09 | 012 | 0.16 | 022 | 0.30 | 0.44
51x31 | 42 4% | 31% | 51% | 88 |15% | 60 36 | 9% 78 6 | 31 4 2 % 1% | 1% 2 | 5% | 10% | 18 73 | 26% | 7% | 34 39 4|4|4] 739 | 013|018 | 027 |0.10 |0.14 | 0.21 |0.13 [0.18 [0.27 [0.10 | 014 | 022 | 026 | 0.36 | 0.54
58x36 | 48 5 36 | 58% | 114 21 | 60 36 | 9% 84 6 | 31 5 | 2% % 2 2 2% 6 [11% | 20% | 84 | 30 8% | 42 43 4|4|4| 882 015|022 | 040 012 {017 |0.26 |0.15 |0.22 | 033 |0.12 | 017 | 0.27 | 0.30 | 0.44
65x40 | 54 5% | 40 65 | 143 | 25% | 60 3% | 9 90 6 | 31 5 3 % 1% | 2% | 2% | 6% | 13 |22V | 922 | 33% | 9% | 48 49 4|44 1090 018|024 | 0.44 | 014 |0.19 | 0.28 [0.18 |0.24 [0.33 |0.14 | 0.19 | 0.28 | 0.36 | 0.48
73x45 | 60 6 45 73 | 177 | 31 | 60 36 | 9 96 6 | 31 5 | 3% % | 1% | 2% | 2% TV | 14" | 25%, | 105 | 37% | 1%, | 52 55 | 48 | 055 | 36 | 48 |044 | 098 4| 4|5] 1320 021|028 |0.52 |0.17 [022 | 033 |0.21 {028 |0.36 |0.17 | 0.22 | 0.33 | 0.42 | 0.56
88x54 | 72 7 54 88 | 256 | 31 | 60 39 | 99 | 120 6 | 21 6 |3% 1 2% | 3% | 2% 9 17 | 3% | 126 | 45 | 12% | 60 67 | 60 | 066 | 48 | 60 | 055 | 1.18 [ 4|5 |5| 1840 026|036 | 0.60 [0.20 {0.28 | 0.38 [0.26 |0.36 |0.44 | 0.20 | 0.28 | 0.38 | 0.52 | 0.72
102x62 | 84 8 62 | 102 | 346 | 28% | 84 18 | 102 | 144 6 | 21 6 | 4% 1 % | 3% | 3% | 10 [18% | 37V | 162 | 52 [13% | 68 77 | 72 | 077 | 60 | 72 | o066 | 137 [4|5|5]| 2412| 032|044 | 0.70 {024 {034 | 048 (032 |0.44 | 049 |0.24 | 0.34 | 0.44 | 0.64 | 0.88
115x72 | 90 8% | 72 | 115 | 445 | 29% 133Y% 30% | 48 2:1 19100 | 3950 | 7 | 4% 1 3% | 3% | 3% | 13 |23% |38% | 183 | 59 |19% | 40 87 | 84 |08 | 72 | 84 | 077 | 157 |4|5|5]| 2894 0.40 | 053 | 075 [0.28 |0.36 | 0.51 [0.40 {053 |0.75 |0.28 | 0.36 | 0.51
122x78 | 96 9 | 77% | 122 | 51.7 | 30 143} 40% | 54 211 22000 | 6050 | 7 | 4% 1 3% 4 4 15% | 24% | 40%s | 218 | 62 | 20%s | 41 9 | 84 |08 | 72 | 84 | 077 | 157 [4|5|5| 3285( 042|054 | 0.77 [0.30 |0.39 | 056 |0.42 |0.54 |0.77 | 0.30 | 0.39 | 0.56
138x88 | 108 10 | 87% | 138 | 66.0 | 32% 160", 81% | 66 2:1 {23000 | 15800 7 5 1 4 4Y 4% | 17% | 267 | 46% 269 | 70 | 22% 48 | 105 96 0.99 84 96 088 | 177 | 5|5|5]| 4126 050 | 0.64 | 0.91 |0.34 |0.45 | 0.63 |0.50 |0.64 |0.91 |0.34 | 0.45 | 0.63
154x97 | 120 11 | 96% | 154 | 81.8 | 35% 175 9 78 2:1 |27000 | 24600 | 7 | 5% 1 4 5 5 18% | 29% | 53 |301%| 78 | 24 70 | 125 | 108 | 110 | 96 | 108 | 099 | 196 |5|5|5] 5048 0.59|0.76 | 1.07 | 0.41 |0.53 | 0.76 (059 |0.76 |1.07 | 041 | 0.53 | 0.76
Equiv. Size = Dia. of Circular Pipe with approximately equivalent cross section area. fo(KSI) = Minimu_m compressive strength of concrete in thousands of Ibs. per
As = Minimum Circumferential Steel Area (in square inches) per lineal foot of pipe square ineh
barrel in each continuous basic cage and additional cages in area denoted Laying length of pipe shall not be less than 6 feet for size 84" and larger. NOTE:

"U" and "V".

As, and As, = Minimum Stirrup Reinforcement Steel Area in square inches per
Iingal feet of Pipe Arch.

Maximum spacing of Stirrups = 12"

Tolerance in radial dimensions at Joints = + % for 54" or smaller & + %" for 60"
or larger.

Tolerance in length of Joints (H) + %".

Laying length underruns shall not be more than %".

Span
TRANSVERSE SECTION
END VIEW

L
J

v

f~—————— Laying Length —————~ )
LONGITUDINAL SECTION

%" Minimum Reinforcement cover.

Reinforced Concrete Pipe Arch & End Sections shall conform to Sec. 714 of the Std. Specs.
Design of End Sections shall conform to Class Ill Reinforced Concrete Pipe Arch. For Class IV
and Class V reinforced concrete pipe arches and end sections, shop drawings and design
calculations shall be sealed by a Professional Engineer and submitted for Engineer's review.
Tolerance in Rise and Span = + 2% of Tabular values.

Tolerance in Wall thickness (T) = Not less than Design T by more than 7% or %".

Dimension "U" and "V" is measured on the € of the Culvert wall.

Holes for Tie Bolts

END VIEW

SINGLE-LINE
REINFORCEMENT

DOUBLE-LINE
REINFORCEMENT

PERSPECTIVE VIEW

REINFORCED CONCRETE PIPE ARCH CULVERT

A

L

Span

SEE STANDARD DRAWING D-714-22 FOR

END SECTION
FOR ARCHES SMALLER THAN 90"

D
~——=C B
—
—_
—
—_——
PLAN VIEW

DETAILS OF CONCRETE PIPE TIES (TIE BOLTS).

Joints shall be sealed with rubber
gaskets or with sealer approved by the
engineer whenever pipe are specified for
storm drains or sanitary sewers.

(@ 2' 0" for groove end and 2' 7" for tongue end.

(@ 72" for 90" and 96". 48" for 108" and 120".

END VIEW

o o)
F7390144 Sec 2 F

PLAN VIEW
TWO-PIECE END SECTION

_*S'-t-:_l- Slope {
36"
0
Rise \
o 0 T
o | ™ AT
1] Gl N RO
el s wll sl = ol
I §

Additional Reinforcement in Sec. 2:
%" dia. x 1'-6" Deformed Bars @ 1-2"c.c.
%" dia. x 2'-6" Deformed Bars @ 12"c.c.

SECTION B-B

END SECTION
FOR ARCHES 90" AND LARGER

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

05-12-14
REVISIONS issued and sealed by
DATE CHANGE H
09-18-19 |Updated Perspective View Detail Jon Ketterlmg'

Registration Number
PE- 4684,
on 9/18/19 and the original
document is stored at the
North Dakota Department
of Transportation




Re-Rolled

ROUND CORRUGATED STEEL PIPE CULVERTS AND END SECTIONS

Galvanized toe plate required on end sections for
pipe of 30" diameter or larger. Thickness of toe

plate to be same as end section. Where toe plate
is required, the toe plate, bolts, and nuts are to be

Pipe End

’7 i A‘
7" for 36" & smaller diam,
12" for 42" thru 84" diam

Galvanized
Steel

Rolled Edge for
Reinforcement
(see Section A-A)

included in price bid for end sections.

%" galv. bolts or rivets

g

LAt 7 RS
]— B _7/1@_" h_ole-_s f;r b_olt; o:n;ets_ ]

(12" max spacing)

Pipe ——

\— Corner plate

End of pipe, annular
or re-rolled helical

Threaded rod

W | A - ELEVATION VIEW
PLAN VIEW
End of pipe, annular
Rolled Edge or re-rolled helical
Rod Holder
@ Strap Bolt
Flat Strap I '
Connector ‘ ‘
SECTION A-A N A N
TYPE #1 TYPE #2
For circular pipes with For circular pipes with
diameter 24" & smaller diameter 30" through 36"
% %" x 6" bolts
%" x 6" bolt
§/n __‘ §/u
—% 2%" : |—_
SECTIONAL VIEW
Min .064" Reformed Ends
thickness

Spot Welds
%" x 6" bolts

Single Bar & Strap
Connection

Coupling Band Length —

SIDE VIEW

Joint Sealal
when requi

SIDE VIEW
HUGGER COUPLING BAND

7% )

SECTION B-B
HAT BAND FOR FLANGED END PIPE

e

L~
Coupling Band Length —

c——

SIDE VIEW

ANNULAR BAND

For 12" - 72" pipe: 0.079" strap thickness
For 78" - 120" pipe: 0.109" strap thickness

Coupling

Band Length
2%

%" x 6" bolt

\
Reformed Rolled

nt End Helical Pipe

red

SECTIONAL VIEW

I 115" |

D-714-4

PIPE | GALVANIZED END SECTION DIMENSIONS | APPROX. | BODY
DIA. THICKNESS A B H L W SLOPE
. IN IN IN IN IN IN IN RATE PIECE
1 [~ Connecting band 15 0.064 - 0.079 7 8 6 26 | 30 251 1
i L | 18 0.064 - 0.109 8 10 6 31 36 21 1
,ﬂl H T Variable If necessary, warp inslope to 24 0.064 - 0.109 10 13 6 41 48 251 1
[ Slope match slope of end section 30 | ooea-008 | 12 | 16 | 8 | &1 | 60 21 T or2
o ,|,, iiiii SN 36 0.064 -0.109 14 19 9 60 72 251 2
- Flow line 42 0.064 - 0.138 16 22 11 69 84 2Y5:1 2
| || || 1| - / 48 0.064 - 0.168 18 27 12 78 90 211 2
MWWM 54 0.064 - 0.168 18 30 12 84 102 2:1 2
*60 0.064 - 0.168 18 33 12 87 114 1%:1 3
—= 12" * 66 0.064 - 0.168 18 36 12 87 120 1511 3
PERSPECTIVE VIEW x72 0.064 - 0.168 18 39 12 87 126 1%:1 3
TYPICAL CROSS SEC.TION =78 0.064 - 0.168 18 42 12 87 132 1%:1 3
(showing connector section)
=84 0.064 - 0.168 18 45 12 87 138 1%:1 3
b + These sizes have 0.109" sides and 0.138" center panels.
ipe to which
end is attached «+ Pipe diameter is equal to dimension "D" of end section.
J Manufacturers tolerances of above dimensions will be allowed.
S o O o) — Univeral Band Collar
! A bolted to end section Splices to be the lap riveted type.
Eﬂ:ﬂ with %" bolts COUPLING BAND DIMENSIONS . . .
Multiple panel bodies shall have lap seams which are to be
i COUPLING | CORRUGATION COUPLING MIN. BAND tightly joined with %" dia. galv. bolts or rivets. Nuts to be
TYPE PITCH x DEPTH | PIPE SIZE | BAND LENGTH | THICKNESS torqued to 25 foot-lbs +.
N ! v Hat Band 2%" x %" 12" - 48" 2%" .064"
TYPE #3 NOTES:
For all pipe sizes 12r-72 2 052"
Pl 2%" x " 1. Pipes and connecting bands shall conform to applicable
Annular Band 78" - 84" 12" .079" sections of NDDOT Standard Specifications and to
AASHTO M-36.
3" x 1" 48" - 120" 14" .052"
- 2. Top edge of all end sections to have rolled edges for
2% x 15" 12"-72" 10% .052" reinforcement (see Section A-A). The reinforced edges
are to be supplemented with 2" x 2" x %" galv. angle
2" x 2" x %" Angl Rerolled End W gun 10 079" . ™ ; - o
o éie—éor‘;ednﬁ?n;e Hugger Band i 10% s for 60" through 72" dia. and 214" x 24" x %" galv.
3"x 1" 48" - 120" 108" 052" angle for 78" and 84" dia.. Angles to be attached by
Rersqlllec!1‘l‘5nd galv. %" dia. bolts and nuts. Angles are to extend from
X . .
48" - 120" 12" .064" pipe to the corner wing bend.
%" x 6" bolt Rerolled End .
3. Elongated pipes shall be factory preformed so that the
vertical diameter shall be 5% greater and the
horizontal diameter 5% less than a circular pipe.
4. Coupling bands shall be two-piece for pipes larger than
SECTION C-C 36" as shown in Section C-C & D-D details. For
Anile " pipes 36" and smaller, a one-piece band is acceptable.
ngle Connection
"_ + 5. %" x 8" bolts may be used as a substitute for the
TOP VIEW %" x 6" bolts shown in the details.
Die-Formed Angle Connector 6. Coupling bands wider than 14" may be used if a
" spacing for " spacing for minimum of four %" bolts with maximum spacing of
See Note 6 14" coupling band See Note 6 14" coupling band 53" are used for the connection.
Coupling Band Length g Coupling Band Length 2“ 50 7. Length of spot welds shall be minimum %".
%6" x %" slots o 4" —f— 4" —] 2" _,| 16 %" x %" slots e 4" - 4" 16
5( % é }— 0.109" thick
1/-'}7 - o 7\ 2 15 galv. steel

SECTION D-D
Bar & Strap Connection

A

%" x %" Rib @ 7%"

U
%" x1"Rib @ 11%"

%" |

Yo

SPIRAL RIB CORRUGATIONS

__‘
‘ T T_ %o
Spot weld at each Band

; See Detail A
corrugation crest

SIDE VIEW
Die-Formed Angle Connector

SIDE VIEW
2" x 2" x %" Angle Connector

END VIEW

A

END VIEW

Spot weld at each
corrugation crest

| 3" or 5" .

2%"

Al

3" x 1" CORRUGATIONS or
5" x 1" CORRUGATIONS

2%" x %" CORRUGATIONS

Detail A

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

08-16-13
REVISIONS
DATE CHANGE
01-07-14 | End Section Plan View
02-27-14 | 3" x 1" Corrugation Detail
09-18-19 | Added Perspective View Detail
09-23-22 | Galvanized Thickness Table

09/23/22
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PRECAST CONCRETE HEADWALL DETAILS D-714-18

n -
Two C1 Bars C2 Bar (Centered) j i
BA e 1 2
~ T !
" 61/2" 12" ‘ 5 } 4'_31/2" Q"
| . ﬂ
_ H‘ 1/n
g = 13T/2 C2 (One Required)
— 3
' PLAN VIEW
A ﬂ
. Two C1 Bars
1 \ o3/ "
A Tl 62 8ar S i o |
s S 1% l
6 B aj \\\\ 6:1 11/2"“ — 19" 1" C3 (One Required)
/4// ';""7. AR SRR ﬁ“\\"\" = N i6‘:1

. "
N \\/\(1'_.A~_.A'_.A'_.A~"A~"A' LA La LA ca- T a- T acAC ;3\\/

A F—]! ﬂ o

46" 5" Fillet—"=—7—12" 4”\& g
— 3" = ©c2 Baﬁ/ %" Chamfer = 2-1 ¢ 9"
SECTION END Jl l
C4 (One Required) C1 (Two Required)
i BENT BAR DETAILS
SIDE FRONT
Dimensions are approximate to allow
bend and a snug fit in headwall slot
11" _— C4 Bar (Centered) 1 —— NOTES:
Two C1 Bars C3 Bar (Centered) j R Two C1 Bars j R RODENT SCREEN: Fabricate rodent screen from flattened expanded
3" / - h " A N\ h n metal with screen openings of approximately 0.25 square inches. Use
T ) 3% T ™ 3% 16 ga metal, hot dip galvanized after fabrication, for the screen.
’ 12" ‘ ? ? 12" ‘ j REINFORCING BARS: Use No. 4 deformed steel reinforcing bars.
/‘ \i | \i BENT BARS: Bent bar dimensions given out to out.
" 3" m 34"
N JT (= 1"+ ‘T SLOPE: Match headwall slope to foreslope.
PLAN VIEW 8= PLAN VIEW
11/2" 11/2u
4.'1ﬂ‘ ’t\ Two C1 Bars 3-'7\17i Two C1 Bars
11/" N B 11/" X
\\// . ‘.'\ ’ C3 Bar O00F— /\\// Dl 2 C4 Bar (0 — DEPARTME‘I\?‘?(.;E?:KS;:ORTATION
= — % \ A - 3:7 1lm \ 10-27-2010
. ) Al " . | " "
g) % bj o 4 " 12 1 g) ] o " 12" ‘ L DATE REVISIOCILSANGE
i 21 | I 1 i =l T 1 il D ey & s et
4,,/ 4.-.5.4,~_b.4,'.b.-...b.4,~.°.4.'.D.A,-.D.A,~.\V...\~. 41 Nl 4"/ B R e T 37 T InL
\;\\/\u-.;A~.;A-.;A-.;A~.;A~.;A-.;An;m 3J \g\\/\;tnw.;A-.;An;v.;A-.;A";3\'/ 3%/%j
3-0" = %" Fillet 2-3" = 1" Fillet —" = 12" ——
— 3" - ? C2 Ba %" Chamfer — 3" 2 C2 Baﬁ/ %" Chamfer
SECTION END SECTION END
PRECAST CONCRETE HEADWALL (3:1 SL OPE) —
12 02 2020




Docusign Envelope ID: 183A3561-9FCE-4D1A-975A-207779A0B2A0

Ipside of
Pipe (typ)

Welded eye or

d I

Outside of % approved equa
Pipe (typ) j . ﬂ | |

2" max.

T 32" (Adj. + 1%" min.) ——— j

EYE BOLT TIE (PIPES ONLY)

r

2" max.

32" + as required to produce }

an acceptable joint

U BOLT TIE (PIPES OR CATTLE PASSES)

2" max.

2" max.

CONCRETE PIPE, CATTLE PASS, OR
PRECAST CONCRETE BOX CULVERT TIES

f e 32" (Adj. + 1%" min.) ———— j

2" max.

ADJUSTABLE TIE (PIPES ONLY)

See Detail A
E=
"‘ |
3 AR 3 '>_,"'> yb.., 'A._;
5 A‘_"A- a & a4 A'-;A\J‘%
b S 4 LI b, LI -;-;-

b e 3 ad + 1% min) —— |
2" max.
WELDED TIE (PIPES ONLY)

40" |
See Detail B

6" useable
’* thread (typ)

2" max.

2" max.

2" max.

b mvad + 1% min)———— |

CANOPY TIE (PIPES ONLY)

’« 12"% 12"*‘

| 24" |

See Note 9

PLAN VIEW (PIPES ONLY)

2" max.

HIDDEN TIE (RCB ONLY)

END VIEW

REQUIRED SIZE OF TIE BOLTS
XXS PIPE
PIPE SIZE THRQEAD SLEEVE INNER
%]
%" 3
"_ " /n
18"-24 SEE NOTE 3 4
30" - 66" A "
72" - 120"
RCB/CATTLE 1" A
PASS
weld
coupler
to bolt

1%" 3 XXS
Pipe Sleeve (typ)

1%" @ XXS
Pipe Sleeve (typ)

6" x 1"@ bar

Y6

DETAIL A

5
%6

DETAIL B

" \__ Cast-in Bolt

Sleeve (typ)

D-714-22

NOTES:

1. The pipe size listed is the inside diameter of round pipe or the
equivalent diameter of pipe arch.

2. Insert pipe ties from the inside of the pipes and grout into place
for Cattle Pass and Jacked and Bored pipes. Jacked and bored
pipes with a diameter of 24" or less do not require pipe ties.

3. Nuts and washers are not required on Jacked and Bored pipes
or pipes with a 24" diameter or less. Insert and grout tie bars
into place where nuts and washers are not used.

4. Do not use pipe ties to pull the pipe or RCB sections tight. The
ties are only for holding sections together.

5. Use only tie bolt assemblies that have been hot dip galvanized
in accordance with ASTM A 153.

6. Holes in pipes to accommodate tie bolts will be precast. Tapered

holes are permitted. Use holes that have a diameter %" larger
than the diameter of the thread. In precast RCB's, use holes

that contain cast-in bolt sleeves with an inside diameter of 1%".

7. Include the cost of precasting the required holes and furnishing
and installing the tie bolts in the price bid for the appropriate
conduit or RCB pay item.

8. Tie all centerline and approach RCP culvert joints. Tie all joints
including the end sections of all free ends of storm drain
systems. Free ends are defined as any storm drain end which
does not terminate at an inlet or manhole. Outfall culverts with
end sections which drain adjacent ditches are examples of free
ends.

9.  Place joint wrap prior to installing ties. Firmly secure the wrap
around the full perimeter. For concrete pipes, use Type S2
geotextile fabric and overlap the joint by 12" in both directions.
For box culverts, use a waterproof membrane that meets ASTM
C990. Provide a membrane that is a minimum of 12" wide and
center it at the joint. Provide a minimum overlap of 2.5" at the
seams.

10. Use tie bolts that conform to ASTM A 36. Use heavy hex nuts
that conform to ASTM A 563. Use washers that conform to
ASTM F 436, Type 1. Use welded pipe sleeves and cast-in bolt
sleeves that conform to ASTM A 53, Grade B.

11. Provide lock washers or burr threads of concrete box ties after
installation and tightening to prevent nut rotation.

12. Tie RCB's as noted in the plans.
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Note 8

Notes 2-11 Table,
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Notes 2-12 Table, Label
Notes 9-13 Table, Labels
Section A-A, End View

DATE
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PIPE INSTALLATION DETAIL FOR LONGITUDINAL MAINLINE PIPE
OR PIPE NOT UNDER THE ROADWAY

Top of Existing Subgrade Top of Existing Subgrade

Varies

______ | & K
7 >,
6‘7 SN
' 4

Trench Excavation / f i ‘&' Trench Excavation
& NN

0.5' +150.D. 0.5' +%0.D. @ XIS
Removal of Pipe / 2% ’ ? Aw
| %

Varies ﬂ

Removal of Pipe

EXCAVATION DETAIL A EXCAVATION DETAIL B

Top of Proposed Subgrade Top of Proposed Subgrade

| _—— Embankment or

Backfill Material (C) Aggregate Base Course Cl 3 or CI 5

Backfill Material (C)

Backfill Cover (B) Embankment (Concrete) or N - Backfill Cover (B)
X S \r Aggregate Base Course Cl 3 or Cl 5 (Metal and Plastic) {---".>., SR + X
Bedding and Haunch (A) SV =1V L 0.5' +150.D. Pipe N7 0.5 +%0.D. Bedding and Haunch (A)
! R NN VNV 1

J 2' 2" = + J 2' 2 L *
O.D. O.D.
Aggregate Base Course

BACKFILL DETAIL A Cl3orCl5 BACKFILL DETAIL B

D-714-27

Pay Items
1) Pipe*
2) Removal of Pipe (if required)

*Included in Pipe Pay Item

1) Pipe

2) Trench excavation

3) Aggregate base course CI 3 or Cl 5
4) Embankment

NOTES:

1) This drawing does not apply to pipes in
approaches.

2) It is the contactor's option to select Detail A or B.
3) Embankment may be either Borrow Excavation or
Common Excavation - Type A

Bedding and Haunch (A)

Pipes Not Under Roadway = 0.5 O.D. + 0.5 Feet

Pipes Under the Roadway = 0.5 O.D. + 0.5 Feet

Backfill Cover (B)

Concrete Pipe = 0.5 0.D.

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

Backiill Material (C)

Top of Pipe 4 Feet or Less Below the Top of Proposed
Subgrade = Aggregate Base Course CI3 or Cl 5

Top of Pipe Greater than 4 Feet Below the Top of Proposed
Subgrade = Common Excavation - Type A

Pipe Not Under Roadway = Common Excavation - Type B

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

7-26-13

REVISIONS

DATE CHANGE

10-15-13 Label Formatting
1-21-15 Nomenclature

12-10-15 | Added Plastic Pipe
5-27-20 Changed bedding depth
and updated table




o ometor STANDARD MONUMENTS AND RIGHT OF WAY MARKERS D-720-1

1%
k- . - !
__RWLine _ I - Sign .
. JF* NOTES:
v > (YELLOW) ! 3 |

J. S

..... Construct and install Alignment Monuments, Iron Pin Reference
e HiGHwAY ! 120 ‘\ j T % Monuments, Iron Pin RAW Monuments, and Right of Way Markers
i - - Y-  — (witness posts) according to Section 720 of the Standard Specifications.
s /W
¢ E .
% MIN. DEPTH ALIGNMENT MONUMENTS: Place iron Pin or Precast Concrete
SERIES "F" LETTERS 3w % Hole —— o * ALIGN MENT MON U MENT DETA’ LS Alignment Monuments with aluminum caps on the centerline alignment
% Pl's, section corners, quarter corners, section line crossings, quarter
. NORTH DAKOTA —_—y ' - ’ Fill cavity with HBP flush 1o roadwa: line crossings, and at curve points (PC's, PT's, TS's, and ST's) on the
R MARK' NG DETA‘ L 35. I DEPARTMENT OF —y Q:,‘ﬂ'};‘gﬁgngﬁﬁgﬁmrs stl.rrf‘z:iac: or‘;aoe mon?xfnentrpor?or toy centerline.
/ B0 transporTaTion | —w Licensa No. final HBP is) &
W 5% 2% Finished Road Surface - IRON PIN RAW MONUMENT: Place Iron Pns with aluminum caps
| }.__ {No. 5 X 18") at breaks on the Right of Way line, and at curve points
. ) s, PT's, TS's an 's) on the Right of Way line.
% ST T T T e (PC's, PT's, TS's and ST's) on the Right of Way i
RECYCLED PLASTIC e L HBP & (e T
4T ——— i —— ———— o7 iin. inid s — — »
Aominum capwin | |~ e UL VELLOW I DISTURB | = d { IRON PIN REFERENCE MONUMENT: Place Iron Pins without
Professional Land Y e 4 l ' Base — 5 aluminum caps (No. 5 X 18") as reference monuments on the Right of
72 Surveyor's ‘ R S . 18" A Way line at section corners, quarter corners, section line crossings, and
MIN for o PR Tamp — NEARBY N Pre-drill through road I quarter line crossings.
Monuments. thoroughly % — A ?urr:‘:at%e to achieve a
. ght fit . .
& SURVEY | * ‘ No. 5 18 No.5X31"defomedbor&  R/W MARKERS (WITNESS POST) WITHIN DRIVEWAYS: If a single
I Ground surface W deformed ba'U - e o rON Pin RIW or Reference Monument is within a driveway, place right
TR B m MD N U ME N T % | RON P| N Dirt Surf Licanse No. of way marker (witness post) 50 feet back, in stationing, from the Iron
T b b o S In puriace ! Pin Monument along the RAW line. If RAW break is within a driveway,
(N HH] - R — » . B . 6™ mini 1, 3
o [ R oaoe ’ ° % (Within Finished Roadway Surface) Sk place right ofway markers (winess posts) 50 feat back,or ahead rom
- (MM e - R} VV .
No.5X 18* l I Y i:i{i{::i: e RN yr e | V1OLATORS SUBJECT | =——— %' Pin R/W or Reference Monument original position within driveway.
deformed bar l v:n:ﬂ:}:! — — —Hi f TO PROSECUTION | —¥%"
U LRI S i [ 'y 8 Aluminum cap with center point Epoxy rebar and cap Ground surface
:: :: :: :: :: I 3 lepd Prof:‘ssional Land Surveyor's into roadway surface.
A It i HHHH ¥ cense No. l l {
. - ini Alumni ith center point N
L 12° Dia, ——] SIGN DETAIL ?I / /Flmshed Road Surface a?‘ggm ) cap with center rg:l;ors 18" Minimum
e 42" e} p Y 30° Licensa No.
RECYCLED PLASTIC Black letters on orange high intensity background sheeting s ] Concrete[\\ 1
meeting ASTM D-4956 Type Il or higher on 80 gauge Ve v .
RIGHT OF WAY MARKER 5052-H38 aluminum. Silk screen graphics. One color print. e I | Base I l
(WlTNE S S = O ST) DET Al L S Atltach sign by drilling two holes in the face of the post (side 180 18
facing the private owner, away from the Depariment of ; It
& Transportation right of way). Put inserts into the holes ;'f,;ff;‘g;‘g":;g;‘;:;g" I ‘ l l
and mount the sign with #4 vandal proof screws. Install ight fiL No.5X 18* U e et No.5X 18*
|RON Pl N REFERENCE AN D R/W sign 2" from top of post. deformed bar deformed bar U___

MONUMENT DETAILS IRON PIN PRECAST CONCRETE IRON PIN
(Within Finished Roadway Surface)(Outside Finished Roadway Surface) (Outside Finished Roadway Surface)
(Inside R/W Limits) (Outside R/W Limits)

VARIOUS MONUMENT AND MARKER PLACEMENTS

. (& @ o R/WLine _ RIW Line
o Riwtine - ot Section line —— . — gt g
0 00" | crossing 907 Finished e ot e A e N
\ ¢ HIGHWAY / ’/ - _{ "E e road surface — e M N\ ]
Clgo el [ s ]
. . 50°
a0 Quarter line crossing @ %0 ~

- o Quarter sec cor
A%
DT e e e
O,

CURVE POINTS: € Hwy& Seciine

e ~ S
#\ ///:/'@R/WLine P —— ..:.;._-:;L__ e
~-~"R/W BREAKS SPIRAL CURVE (TS, ST) B A
oo~~~ SECTION LINE CROSSINGS SIMPLE CURVE (PC, PT) O ¥
QUARTER LINE CROSSINGS g
DIVIDED HIGHWAYS @ |
I | SECTION CORNERS P
R QUARTER CORNERS NORTH DAKOTA
| 9 | DEPARTMENT OF TRANSPORTATION
R/W Line Quarter corner I‘3 ! 10-3-2013
' '1/L——_" o
___..;;.@: 7 ——— s e __.._@<§S DATE REVISIOS:ANGE
{ E ¢ l:lﬂl& Sec. line ‘ comer | ¢ HWY A 11/12/13 {Note for SIGN DETAIL
\ B T -— - -— - LEGEND odesio mes ASTH
%0°_| 45° s @ lron Pin Reference on 80 gagge 5052-Hga
® T e Monument 10M7/17 |Updated to active voice.
e | 8 RIW Line - | . RIW Marker 08/27/19 |New Design Engr PE Stamp.
SECTION CORNERS | | | e TR (vitness pos!)
QUARTER CORNERS P INTERSECTION OF HIGHWAYS ! [®] Alignment Monument
! i I FLARED R/W BREAKS l60' | 60' @ Iron Pin RAW Monument




Contraction joints Contraction joints

Isolation joints

Isolation joints w

\

[

Equal spaces

Typical Joint Layouts

SIDEWALK

Contraction joints

Isolation joint J

Isolation joint —

4—‘ r* Utility dia. plus 8"

I>— 1" isolation joint

T ) L— Utility
4" minimum 2% max 5% max running slope Grade breaks
$§:s’;‘rgtbelf) cross slope May exceed 5% if follows general grade shall be flush
established by adjacent street or highway
¢ Sidewalk
Sidewalk Width and Grade Utility Blockout
Min.%" isolation joint n
when abutting 1/ %" Max
concrete or asphalt Varies 24" %" Max
Min.%" isolation joint y bﬁ:’ﬁ
Max Slope 2% \
> >4 Sidewalk ‘
/ / i . . . e
N7 ATBask 7 Vertical Discontinuities

Sidewalk Detail
(Installed adjacent to curb and gutter)

(As needed for utility covers, vaults, grating, etc..)

24" Varies

9" /— Min.%" isolation joint

24"

Min.%" isolation joint\ o
=

2" Ledge 26" = .. . . Concrete Median .~ .
— \{ L/ T T4Bdse” T 7T

N

T T
- \ o

. /’./ T B )‘; \/\\ Earth Fill Q

+

— 8"

Concrete Median Detail

/#1//‘ P
H Sy
8" |=—

1/8" to 1/4u

5"

Isolation jointon each
side of driveways, at street
intersections, and at 150'
maximum spacing.

D-750-2

NOTES:

1. Curb ramp and detectable warning panel layouts for informational
purposes only. See Standard Drawing D-750-3 for curb ramp and
detectable warning panel details.

N

. Joint Spacing: Vary transverse contraction joint spacing from 4' to 6'
to create approximate square panels.

Use longitudinal contraction joints when sidewalk width is 8' or greater,
and space at half the sidewalk width.

Saw or groove contraction joints to a minimum depth of 1/3 the depth of
the concrete.

When sidewalk is adjacent to curb & gutter, vary the sidewalk joint

w

IS

12" =

"L"Bar Detail
#3 Bar

Joint width (3/4" or as shown on detail)

/ Top of sidewalk or curb

Depth of Sidewalk

(full

LY

Hot poured bituminous joint filler

— Pre-molded expansion material

depth below filler)

Typical Isolation Joint Seal
(longitudinal and transverse)

Contraction joints
T

Building facade

o

=)

Curb (See Note 5)

Max Slope 2%

spacing to match curb & gutter joints.

Use isolation joints between separate concrete pours, or between old
and new concrete.

. Include all costs for labor, equipment, and material necessary to construct

contraction and isolation joints in the price bid for sidewalk concrete.

. Use 4" sidewalk concrete thickness unless otherwise specified.

. Use 4" base material thickness unless otherwise specified. Include all

costs for labor and materials necessary to place the base material in the
price bid for "Salvage Base Course" or "Aggregate Base Course CL 5."

Modify existing ground slope with landscaping as needed. If not
possible, such as adjacent buildings, use a vertical curb as shown in
the detail below. The Engineer will measure curb at the unit price bid
for "Curb - Type I" per lineal foot.

. Sidewalk Width & Grade: Provide a continuous 4' min clear width

pedestrian access route with max 2% concrete cross slope,
excluding flares. The width of the curb cannot be counted as part of
the pedestrian access route.

When clear width of pedestrian access routes is less than 5.0',
provide passing spaces at a maximum of 200" with a minimum
size of 5.0' by 5.0".

Sidewalk

1‘\/ 1\ - «\ ~ 4{@356 1\ ~ 1\ =

f% |
12" *Max -

Min.%" isolation joint when
abutting concrete or asphalt

Adjacent property 7_

%:\x AN

Min.%" isolation joint

Sidewalk with Curb Detail
(Building face application)

Curb (See Note 5)

e M

Varies 24"

Min.%" isolation joint .
Max Slope 2% \ %

> Sidewalk * e

_L\ i A
< ~\ ~4'Base \ 2 X \/
- AL A

#3 "L" bar AN
at 4' spacing

Sidewalk with Curb Detail

(Adjacent

property application)

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

08-27-19  [New Design Engineer PE Stamp.

11-26-13
REVISIONS issued and sealed by
DATE CHANGE .
10-17-17  |Updated to active voice. Kirk J HOff’
09-05-18  |Added sidewalk details for width Registration Number
land grade and passing lane
requﬁ'ements. iy 9 PE- 4683,

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




Landscaping or
back to back -
10:1 flares

77

&

CURB RAMP RETROFIT DETAILS

B

An

L——B

o

4 Min— oy ®

6"

@
\E\&“ -

Type 4

within plans and installed

I

54"

T

#3 "L" Bar

Ip—

Curb Type | (if needed, see Note 5)
L Bar (48" spacing)
4" Sidewalk Concrete

Detectable Warning Panel
#3 x 12" Bar (18" spacing)

-

w

I3

Only if crosswalk is specified
6.

~

©

©

D-750-3

NOTES:

. Ramp width is the useable portion of the ramp, excluding

flares. Match curb ramp width to Existing Pedestrian Facility
(EPF) width (4" minimum or ' for island ramps.) Match ramp
width to existing shared use path width. Maximum ramp
length is 15"

. Provide turning space with desirable 5' x 5' size or larger and

minimum 4' x 4' unconstrained size, for any change of
direction. Provide landing 5' long x width of path at the
bottom and top of parallel ramps and at the top of
perpendicular ramps. Turning spaces and Landings may
overlap.

. Match detectable warning panel width to ramp width. Radial

panels are allowed. Place detectable warning panel within
the lower turning space.

. Provide a continuous 4' minimum width EPF with 1.5%

preferred cross slope and max 2% constructed cross slope.

. Modify existing ground slope with landscaping, as needed. If

not possible, use a vertical curb as detailed on Standard
D-750-2. The Engineer will measure curb at the unit price bid
for "Curb - Type I" per lineal foot.

Islands: If the profile of the island curb ramp is 2% or less,
provide a minimum distance of 2' between warning panels. If
the profile of the island curb ramp is steeper than 2%,
provide a turning space between the ramps.

. Provide generally planar vertical alignments. Provide grade

breaks, perpendicular to the direction of the pedestrian
travel, at the top and bottom of curb ramps (1.5% preferred,
2% max constructed cross slope).

. See Curb Ramp Retrofit Transition Details Standard D-750-4

for additional information. Also See PROWAG for full
compliance in the curb ramp area.

. Grade transitions shall be flush.

LEGEND:

o By ar
in = < ez 5% Max
@ ) R \o V- £\ - \7'-v-—¢~—y Counter
_ ) 4" Base — | — << Slope
6 — ® R_ — 2 4 Min |
Back to back flares Section A-A
Curb height varies - s - 4" Sidewalk Concrete
6" h . X 6 1.5% Prefseirred
T e . 2% Max Slope o, i
Back to back flares 2, I\Pﬂriﬁf?[lrﬁgbnstraine d) All Directions 720//;7 gffesz‘ég"&x Detectable Warning Panel .
Curb height varies ps min'(constrained) 3 ——— — — @ #3 x 12" Bar (18" spacing)
A 5% Max
ter
*Detectable warning panel setback | Cf;’.‘g?,e
| requirement also applies to 2
sidewalk curb ramps, and l——
5 orl e angle to be installed as close to | 4' Min 15' Max T 4' Min |
oriess & perpendicular as possible.
o

B

A
4
_—
p— :—;é //
/
o —

Concrete Apron for Shared Use
Paths with Curb and Gutter

Top of curb|
Face of curb

Shared
Use
Path

2" Max Border - extend
_— to edge when possible

I
Concrete Apron for Shared Use
Paths without Curb and Gutter

Flare Flare
| 5' Concrete
(typ.) (typ.)

©

1.5% Preferred

+=—~ Curb Ramp t 5 i
2% Max Slope ‘

Flare Flare
2 Curb Ramp 2
Top of curb h’g) 1.5% Preferred (typ')AlTo of curb
Face of curb 2% Max Slope @’ Face of curb
4:1 Flares

(To be used when flare is adjacent to landscaping)

Top of curb
10:1 Flares

(To be used when flare is adjacent to sidewalk)

: Detectable Warning Panel.

: Landscaping.

1 §§§§ : Transitional tie-in to nearest joint, if needed.

: Curb Ramp Retrofit Transitional Area
(See Standard Drawing D750-4)

: 4" long x width of EPF or 4' minimum
Clear space outside traffic lanes of travel.
1.5% preferred cross slope
2% maximum cross slope
4.7% preferred running and counter slope
5% maximum running and counter slope

: Turmning Space
Use at top of ramp or when changing directions.
1.5% preferred slope (2% maximum) all directions.

[R] : Preferred Ramp Grade = 5% to 7.5%.
Maximum Constructed Grade = 8.3%.
Preferred Cross Slope = 1.5%.

Maximum Constructed Cross Slope = 2%.

1 1.5% preferred cross slope
2% maximum constructed cross slope
running slope consistent with the EPF
4.7% preferred max counter slope
5.0% max constructed counter slope

@@ :10:1 maximum constructed slope.

@ : 4:1 maximum constructed slope.

0", 3", or 6" : Curb Height.

(See Note 6)

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

=

11-26-13

REVISIONS

DATE

CHANGE

10-17-17
09-05-18

Hl

(See Note 6)

1

03-15-21
05-19-21

Updated to active voice.

Revised Notes, Revision for
Turning Space, Added
Passing Space
Requirements, Turned
Detectable Warning Panel

Slope & other clarifications.

Separate Curb Ramp
Transition Area from Curb
Ramp area

05 19 2021




Horizontal Brace

"ot

Staple 3 loops of double

strand 9 Ga wire to post.

9% Ga x 27" fence
stays (3 per gate)
24 ("

Wrap & clamp

ty---

rndependeﬂr

ﬁ[

STANDARD BARBED WIRE FENCE

Double strand 9 Ga wire loops
Horizontal Brace
8' 4»{

f\\ IR
—~——-5" Brace
Posts

AR

Stretch 9 Ga wire singing

tight before twisting. Wrap
once around each post.

Termination of Grade Separations

and Interchange Cross

oads

Normal Termination

Honzontal Brace

(A AL AL AR AR AR KA

5" Brace
Posts

\/\/\/\/\ A A NS

U

8" Corner —=
Post

AR A AN

/)\

50" x 3%" section

of wood post

VEHICLE GATE

5" Gate
Post

Use %"@ (min) eyebolt & insert or
3" eyebolt with nut as approved by

Fence type as |

QR AR AK

\— Staple double
strand 9 Ga wire
loops to post 6"
above ground line.

Engineer. Place at ¢ of wing.

Standard

(a)Install additional 8' spans on

inslopes when determined

Stretch 9 Ga wire singing
tight before twisting. Wrap

necessary by Engineer.

once around each post.

FENCE TERMINAL

Stretch 9 Ga wire singing

tight before twisting.

Wrap

once around each post.

T

AR

R R R R R R R RIRIR

5" Brace 5" Brace
Post Posts
U
DOUBLE BRACE ASSEMBLY

3%" x 5' wood posts

Wrap two loops of 9 Ga wire
singing tight around post & secure
as shown in Wraparound Detail

BREAK-AWAY FENCE FOR NARROW
DEPRESSIONS SUBJECT TO FLOODING

required by plar‘ws Connection

0 LS ENESESENESENENENEN
- Stretch 9 Ga wire
singing tight before

twisting. Wrap once
\< around each post. J}/

5" Brace Posts

DETAIL FOR TYING FENCE

TO WINGS OF ABUTMENTS

Horizontal
Brace Posts

NS
Wrap 9 Ga W|re
around post and
twist securely

2 strands
9 Ga wire _

4 Thoroughly
2" tamp

= T backfill

Approx. 5" x 12"
treated post

DETAIL FOR ANCHORING FENCES IN DEPRESSIONS*
*Determine locations in the field and include

in price bid for fencing.

Use other methods of

anchoring fence if approved by the Engineer.

Side view

Shallow "V"

Horizontal brace

cut in brace

\ N AN N N NN NN k/// 4
31)" ? Anchor ‘/ﬁ\{%
Steel pin - ¥4"@ x 6" plate 18"
Wood ) L RN
Post Top view Wood line post LINE POST Steel line post
HORIZONTAL BRACE DETAIL (166" Spacing) DETAIL (16-6" Spacing)
9 C_ia

Wrap around post twice and
tie 5 turns about wire

Post

Top view

WRAP-AROUND DETAIL

9
Staple ﬁE:
i

Wood line
post

Wire Angle steel

corner post

FASTENING TO POSTS

Line post

e

R

T e

R

Cast in place
concrete

12" round or square concrete

D-752-1

NOTES

1. No deduction in measured pay length of fence made for gates,
corner assemblies, double brace assemblies, fence terminals, or
depression fencing. Include all costs for abutment fencing in the
price bid for fencing bid items.

2. Install double brace assemblies at locations shown on the
plans or established by the Engineer. Place adjacent fence
terminals, corner assemblies, or double brace assemblies at a
maximum spacing of 1,320 feet.

3. Include all costs of furnishing and installing inserts and
eyebolts in the unit price bid for fencing bid items. Use

eyebolts galvanized according to AASHTO designation M-30;
inserts of corrosion resistant material do not require galvanization.
Use concrete inserts capable of developing the full strength of
the %" diameter threaded eyebolt, when installed in concrete.

4. Determine post type used, either wood or steel, unless
otherwise specified in the plans.

5. Include the cost of bracing at vehicle gates in the price bid for
"Vehicle Gate."

T steel POST SIZES
line post TREATED WOOD STEEL
USEOFPOST | G2 | icnain | lenatn |Lboirt | Lhe
Line post KA 6'-6" 6'-6" 1.33 0.67
Corner post 8" 8' 7 4.10 (Conc.)
End post 5" 8'
Brace post 5" 8' 7 3.19 (Conc.)
Gate post 5" 8'
Horizontal brace 4" 8' As appoved by the Engineer

Line post Line post
2 x 2" x " 2 x 2" x 4"
Brace post Brace post
205" x 205" x 4" 2% x 21" x "

Corner post

CORNER AND DOUBLE BRACE ASSEMBLY

STEEL POSTS

/7Horizonta| Brace
g

Corner post

FENCE TERMINAL
STEEL POSTS

Stretch 9 Ga wire singing —
tight before twisting. Wrap
once around each post.

ST

R AR R R 7R R R R AR R AR

FENCING FOR WIDE DEPRESSIONS
Use double brace installation, as shown,

on opposite side of depression.

Decrease line post spacing as needed

due to terrain.

|

=

’ ;\ﬁ 5" Brace Post

N i R

5" Brace
Posts

I

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

2-2-10
REVISIONS
DATE CHANGE
10-02-12 Notes, steel assemblies/posts.
11-25-13  |Revised Vehicle Gate.
10-17-17  |Updated to active voice. PROFESSIONAL
02-23-23  |Revised post spacing/brace size. PE-4683

02/23/23




Edge of drivirg-ane]

See Horizontal Clearance Table

PIPE OR W-SHAPE ASSEMBLY DETAILS

Sign Overhang —I——T— Support Spacing —I——T Sign Overhang

Height

Sign

L Fuse Joint

(Pipe and W-shape)

See summary sheet
for number of posts
required

Slip Bases

Post Length
Pay Length

Foundation Depth
or H pile and stub
post length

Center of sign

Sign Overhang ==f====—=f=—— Support Spacing =====f=——==t= Sign Overhang

or auxiliary lane | — | Q
\-
12' @
g
¥ Graded Roadway o
¥ Finished Surface Width S e
& 5%
L G
¢ Roadway \ |— Finished Shoulder Varies | Fiiched Shoulder ;;‘.
O @©
I Crown Rate  mme—em e
Pvmt. Depth Foreslope
— \ Drop
| I
Graded Shoulder
Foundation Depth
TYPICAL SECTION T S
post leng -
HORIZONTAL
CLEARANCE (Foreslope SIGNS) j—’ — |
PIPE OR W-SHAPE oundaton .
SHOULDER | OFFSET ; /
WIDTH ft ft Foundation
Oto2 16 60'
>2t04 18
>4t06 20 | |
>6to0 8 22 |
>810 10 24 5 ||
poxio}
»T
. [
12 1 §
¥ Graded Roadway g
¥ Finished Surface Width g
Q
|——————————" VFinished Shoulder Varies H
G Roadway =— f=—— Finished Shoulder
I Crown Rate  =————
Pvmt. Depth -

——

First Post —

Finished Shoulder

TYPICAL SECTION
(OFFSET SIGNS)
PIPE OR W-SHAPE

16' Min.

L OM1-1 Mtd

on each post

T
14"Min

Finished Shoulder —

Gore Sign -/

lope \/.. -
Graded Shoulder N

Stub Post == ~

OM3-C

222D

PN
OBJECT MARKER
(Optional)

|
O\

Post Length
Pay Length

Foreslope
rop

1

\'L Fuse Joint

(Pipe and W-shape)

Post Length
Pay Length

Second post-see
summary sheet
for number of

posts required

Foundation j

Foundation Depth
or H pile and stub
post length

{— Slip Bases

Foundation j_‘

/— Finished shoulder

EXIT RAMP

GORE SIGN PLACEMENT

\— Finished shoulder

NOTES:

D-754-1

MINIMUM VERTICAL CLEARANCE:
Install signs with a minimum 5 foot vertical clearance from bottom of sign
to top edge of the driving lane or auxiliary lane in rural locations. Provide
a minimum 7 foot vertical clearance where parking or pedestrian movements
occur. Install signs with a minimum 7 foot vertical clearance on freeways,
expressways, and multi-lane conventional roadways.

A vertical clearance of 5 feet is acceptable where signs are placed a
minimum of 30 feet from the edge of the traveled way.

Place signs a maximum of 6" above the vertical clearance specified above.

4" Minimum

and border (

GORE SIGN OBJECT MARKER INSTALLATION

Mount reflector facing traffic
at an angle of 93°away
from oncoming traffic.

Directly appl¥

reflectors
ype XI) to

background panel (Type 1V)

§ Center at gore
8 between finished
= » shoulder of main
c / line and ramp
£
g A
Finished Finishee
Main line I Shoulder Shoulder Ram
———— P

Delineator post ==

4'-0" min.

OBJECT MARKER INSTALLATION

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

12-1-10
REVISIONS
DATE CHANGE

7-18-14 ormy notes and update reflective
sheeting for object marker. Add
correct section number for object
marker post.

8-30-18 Updated notes to active voice.

11-26-21  JRevised Object Marker signs.

PROFESSIONAL

PE-4683

11/26/21




Direction of traffic

g

Breakaway coupling

Flat washer as required Breakaway coupling

by the manufacturer

Flat washer as required
by the manufacturer

12

Top of foundation and finished
grade. Slope foundation in the
area when required to install bolts.

Stub post

<>>‘\/\¥ Stub post

Elevation

Single Post Sign and Stub Post
Type A

Direction of traffic

g

Breakaway coupling

Breakaway coupling

Flat washer as required
by the manufacturer

Flat washer as required
by the manufacturer

length /§

Stub post

Top of foundation and finished
grade. Slope foundation in the

Elevation area when required to install bolts.

Two Post Sign and Stub Post

For signs with less than 8' post spacing
Type B

Breakaway Coupler System
for Standard Pipe
Stub Post

Breakaway coupling

Flat washer as required
by the manufacturer

Sign post

[ Breakaway coupling

Flat washer as required
by the manufacturer

Direction of traffic

Notes:

D-754-2

1. In lieu of the breakaway base system on standards D-754-3 and D-754-4, use a breakaway
coupler system. Manufacture the breakaway coupler system from material meeting the
requirements of ASTM A325 fasteners with the special requirements as specified by DENT
BREAKAWAY IND., INC. which meets the requirements of NCHRP Report 350.

2. Fuse Joint Cuts - For steel posts cut after galvanizing, either galvanize cut after fabrication,
or treat cut surface in accordance with ASTM A780. Aluminum posts need no treatment.

3. Shim as required to plumb post.

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

|l — Provide %" for
galvanized drainage

C
El \ A D
° <>\\-/\ Top of foundation and finished -
Op Of Toundation and Tinishe ia=
Stub post grade. Slope foundation in the L Dia=G
Elevation area when required to install bolts. @ ®/
Cc | .—— Thickness =t
Two or More Post Sign and Stub Post }
For two post signs with 8' or more post spacing
and all three or more post signs
Type C Plan Base Plate
Base "
M Max
Washer dia.
Ground 60"
lIJine \"l
8
SectionC-C § Bolt dia.
7 +1/16"
®©
Max. protection of the stub post is 4" above a 60" chord aligned =
radially to the center line of the highway and connecting any point,
within the length of the chord, on the ground surface on one side
of the support to a point in the ground surface on the other side.
Dimension Base Table Data Shim Detail
Stub
Breakawa
Nom. Coupl;’r\:gy A B C D E F G t | W | Post Furnish 2 - 012"+ thick and 2 - .032"+ thick shims
Pipe Size Length per post. Fabricate shims from brass shim stock
Steel or strip conforming to ASTM B36.
31/2" 1/2" X 41/2" 51/2|l 83/8" 13/|6|| 37/8" 13/]6" 63/4|l 9/]6" 3/4|l 3/8" 1!_6"
4|| 5/8" X 41/2" 51/2" 83/4l| 1 " 31/2|| 1 n 63/4|l 11/]6" 3/4|l 3/8" 1 l_6|l
5" %u X s%u 61/2|l 10" 1 ’]/8" 4%" 1 1/8" 73/4" 1?/16" 1 n 7/]6" 2!_0"
6“ 1 " X 51/4" 71/2|| 1 1 %u 1%" 4%|| 1 3/8" 9" 1 ’]/] 6ll 1 1/4" 7/]6" 2!_0"
8" 1 " X 51/4" 91/2|| 1 31/4|| 13/8" 63/4" 1 3/8" 101/2|l 1 1/1 6“ 1 1/4" 7/16" 2|_6|l
" " " [ " " " " " " " " A NORTH DAKOTA
1 0" 1 "X 51/ﬁ 1 12/4" 1 51/ﬁ 1:/8" 91 - 1 2/8" 12;/2" 1 1/'6" 1 :11/4" :ll/z" 3'-0" DEPARTMENT OF TRANSPORTATION . .
12 1"x 7 13% 18 1%" 1 10%" | 1% 14%" | 1%e 1% %" | 3-0 032013 This document was originally
Aluminum SIONS issued and sealed b
31/2|| 1/2|| X 41/2|| 51/2|| 83/8" 13/]6“ 37/8" 13/]6“ 63/4" 9/]6" 3/4|| 3/8“ 1!_6" DATE = (THANGE IssueKifknJ :Z?fe y
4" %" x4%" | 5%" | 8%" [ 1" [ 3%" [ 1" [ 6%" | Te" [ 1" [7e"[ 16" | | 5282010 Newosin toareer e stamo Registration Number
5|| 3/4l| X 51/4" 61/2|l 10" 1 1/8" 41/4" 1 1/8" 73/4|l 1%6ll 1 n 1/2" 2!_0" PE. 4683
6“ 1Il X 51/4l| 71/2|| 1 13/4l| 1%" 43/4|| 13/8" 9" 1 1/]6" 1 1/4|l ‘|/2|l 2!_0" on 829119 and t;]e oridinal
8“ 1 " X 51/4" 9’]2|l 1 3%" 138" 634" 1 38" 1012" 1 1/]6" 1 1/4" ‘]2" 2!_6" d " t dat t?]
10" 1Il X 5%u 1 1%|| 15%u 13/8" gll 13/8" 121/2|| 1 1/]6" 1 1/2" 7/16" 3!_0" ocument Is stored a e
1 2|| 1 n X 7|| 1 33/4|| 18" 15/8" 1 01/4“ 1 5/8" 143/4|l 1 1/]6“ 13/4|l 11/]6" 3|_0|l North Dakota Depar‘tment

of Transportation




Tack weld washer
to base plate

Keeper plate

Remove all
galvanizing
runs or beads

in washer area

Remove all
galvanizing

runs or beads
in washer area

Keeper plate

Tack weld washer
to base plate

Remove all
galvanizing
runs or beads
in washer area

Direction of Traffic

Stub post J

hex nut, and three washers.

See assembly procedure.

312||
max. stub 4% ~

projection 12

|

——— Stub post length ———

<

Stub Post Connection - Type A
Elevation View
(Single Post)

Sign post

k Top of foundation - slope for proper

installation of bolts as required.

Direction of Traffic

Stub post J

Tack weld washer
to base plate

High strength bolt with hex head,
hex nut, and three washers.

See table for bolt dia and torque.
See assembly procedure.

2 g
12
31/211
max stub
projection

\

>

Stub Post Connection - Type B
Elevation View
(Two Posts)

Top of foundation

Direction of Traffic

Sign post

i

V.= i

High strength bolt with hex head,
r/ hex nut, and three washers.

See table for bolt dia. and torque.

See assembly procedure.

| . —— Keeper plate

i I T

pw / T

Stub post
length

/— Top of foundation

—_—]

Stub Post Connection - Type C
Elevation View
(Two Posts)

High strength bolt with hex head,

See table for bolt dia and torque.

Washer dia.

Breakaway System
for Standard Pipe
Stub Post

-

D

L

C

A

*+ET—7F4—1E+
c
}

Plate thickness =t —
Base Plate Plan View

Place bevel toward roadway on approach
side and away on the other side.

f=—— F+ washer dia. ——

L |
\ F \

& &
oy

Keeper Plate Detail

Place keeper plate above center washer between top and
bottom slip bases. Fabricate keeper plate from 28 gauge
material and galvanize after fabrication in conformance with
ASTM A653 G60 coating.

D+ washer dia. ———

|
|

Provide %" dia. max.
hole in base plate for
galvanized drainage.

D-754-3

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

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

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

2. Shim as required.

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

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

5. Loosen each bolt and fill the gaps between the thread and mating surface with thread locking liquid resin,
conforming to ASTM D5363-03 (2008), forming solid, one part assemblies secure from vibration, pressure, and
corrosion.

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

r—i Washer dia. 4—‘

Bolt dia. + %"

r—i Washer dia. 4—1

Shim Detail

Furnish 2 each +.012" thick and 2 each +.032" thick
shims per post. Fabricate shims from brass shim
stock or strip in conformance with ASTM B36.

Base Data Table

Nominal Bolt Size  |Base Bolt Stub
Post Size Torque A B C D E F G t w Post

dia. (dia. x length) |  ft. Ib. Length

Steel
31/2" 1/2")(21/2" 12 51/2n 83/8.. 13/16" 37/su 13/16" 6%" 9/32u %u %n 1-6"
4" %nxz%n 29 51/2n 8%" " 31/2.. 1" 6%" 11/32n %,, %n 1'-6"
NORTH DAKOTA
g %x3%" 46 65" 10" 1%" VA 1%" 7% 134, 1" Yo" 20" DEPARTMENT OF TRANSPORTATION ) o
; . ; 12111 This document was originally
6" 1"x4%" 61 %" 1% 1% 4%" 1% 9 740" 1 %" 2-0" REVISIONS issued and sealed by
. DATE CHANGE .
Aluminum 2-28-14  [Removed lower post and Kirk J HOff’
31/2" 1/2"X21/2" 12 5%" 83/8" 13/16" 37/3" 13/16" 6%" 9/32" %" %" 1'-6" 8-30-18 [fl];ggt?cljor:‘o?ee;atltlnséclive voice. RegIStratlon Number
8-29-19  |New Design Engineer PE Stamp. PE- 4683
4" %nxz%n 29 51/2n 8%" " 31/2.- 1" 6%" 11/32n 1 7/16|| 1-6" 3
33l 46 6l 10" 1% 4 1 5 190 " e 0" on 8/29/19 and the original
5 aXS7 2 ° 4 ¢ & 2 : 2 . document is stored at the
6" 1"x4%" 61 7% 9% %" 43" %" 9" aa" K " 20" North Dakota Department
of Transportation




Direction of Traffic

s

RIS

f

Sign post

Tack weld washer to
base plate High strength bolt with hex head,
hex nut, and three washers.

See table for bolt dia. and torque.

See assembly procedure.

Remove all galvanizing
runs or beads in washer area

Keeper plate ——— | ,

L /
N

Base plate thickness

3%"

Stub post
length

Top of foundation
and finished grade

[ o

Stub Post Connection - Type D
Elevation View
(Single Post)

Slip base

Parallel to
roadway ¢

Direction of Traffic

Slip Base Orientation

Bolt circle \\

1

\

Multi-Directional Breakaway System
for Standard Pipe
Stub Post

\

Keeper plate

Stub Post Detail
Top View

D-754-4

Notes:
Tack weld aluminum base plate washers to the base, when the base plate is fabricated from
aluminum.

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

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

2. Shim as required.

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

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

5. Loosen each bolt and apply thread locking liquid resin conforming to ASTM D5363-03 (2008). Fill gaps between
thread and mating surface with thread locker to form solid, one part assemblies secure from vibration, pressure,
and corrosion.

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

r—i Washer dia. ——‘

Bolt dia. + ¥¢"

f‘i Washer dia. 4—1

Shim Detail

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

Top View
Base Data Table
Nominal | Outside | g, a b c Bolt Size Base fase d Stub
Post Size Post Circle Plate W Toraue Post
dia. dia. rad. rad. rad. (dia. x length) | Thickness fit (I]b rad. Length
Steel DEPARTM I,E\‘l\?fgﬁ ?::r?gsommw
3y 4" 7 146" %" 1%" 1"x4" 1%" Yo" 55 15" 1-6" PXTe This document was originally
4" 4.5" 7% 1%e" %" 1%" 1"x4%" 1%" %" 98 1%" 1'-6" REVISIONS issued and sealed by
5" 5.563" 9%" 1%" %" 1% 1%4"x5" 1% %" 167 1%" 20" DATE CHANGE Kirk J Hoff
Aluminum 8-30-18  [Updated notes to active voice. ’
31 4 ,K,y 1/ 7/ 3/ 1/ 5/ 3 7/ o 8-29-19 New Design Engineer PE Stamp. Registration Number
2" " 7" 16" 8" 8" 4")(3 2n 1" 16" 8" "_R"
4" 4.5" 71/2" 13/16" 1/8" 3/4!1 %"X4" 1 %.. 5/16" 76 7/8" 16" 8/29/T9E- 46(813;;1 .
5 | 5563 | 9% | 1% | % | 1% 1x4" 1% %' | 98 1% | 20 on _andiheorigina
6" 6.625" 10%" Ve " % 11" 1% %" 134 1% 20" document is stored at the
North Dakota Department
of Transportation




FOUNDATION DATA FOR STEEL SUPPORTS D-754-5

Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars
. Conc. Vol. for 1 Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars . Conc. Vol. for 1 Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars
Diameter Depth Size Size Diameter Depth Size Size
(CUYDS) (CU YDS) Each Bar for 1 Post for2 Posts for 1 Post for 2 Posts (CU YDS) (CU YDS) Each Bar for 1 Post for 2 Posts for 1 Post for 2 Posts
1'-4" 4'- 6" 0.23 0.47 4-2" 5 6 12 3 6 12 2'- 4" 4'- 6" 0.71 1.43 4'-2" 6 14 28 3 6 12
1'- 4" 5'- 0" 0.26 0.52 4 - 8" 5 6 12 3 7 14 2'- 4" 5'- 0" 0.79 1.58 4'- 8" 6 14 28 3 7 14
1'- 4" 5'- 6" 0.28 0.57 5'-2" 5 6 12 3 8 16 2'- 4" 5'-6" 0.87 1.74 5'-2" 6 14 28 3 8 16
1'- 4" 6'- 0" 0.31 0.62 5'-8" 5 6 12 3 8 16 2'- 4" 6'- 0" 0.95 1.90 5'- 8" 6 14 28 3 8 16
1'- 4" 6'- 6" 0.34 0.67 6'- 2" 5 6 12 3 9 18 2'- 4" 6'- 6" 1.03 2.06 6'-2" 6 14 28 3 9 18
1'-4" 7'- 0" 0.36 0.72 6'- 8" 5 6 12 3 9 18 2'- 4" 7'-0" 1.11 2.22 6'- 8" 6 14 28 3 9 18
1'- 4" 7'- 6" 0.39 0.78 7'-2" 5 6 12 3 10 20 2'- 4" 7'- 6" 1.19 2.38 7'-2" 6 14 28 3 10 20
1'- 4" 8'- 0" 0.41 0.83 7'-8" 5 6 12 3 11 22 2'- 4" 8'- 0" 1.27 2.53 7'- 8" 6 14 28 3 11 22
1'- 4" 8'- 6" 0.44 0.88 8- 2" 5 6 12 3 11 22 2'- 4" 8'- 6" 1.35 2.69 8'- 2" 6 14 28 3 11 22
1'-4" 9'- 0" 0.47 0.93 8- 8" 5 6 12 3 12 24 2'- 4" 9'- 0" 1.43 2.85 8'- 8" 6 14 28 3 12 24
1'- 4" 9'- 6" 0.49 0.98 9'- 2" 5 6 12 3 12 24 2'- 4" 9'- 6" 1.50 3.01 9'- 2" 6 14 28 3 12 24
1'- 4" 10'- 0" 0.52 1.03 9'- 8" 5 6 12 3 13 26 2'- 4" 10'- 0" 1.58 3.17 9'- 8" 6 14 28 3 13 26
1'- 4" 10'- 6" 0.54 1.09 10'- 2" 5 6 12 3 14 28 2'- 4" 10'- 6" 1.66 3.33 10'- 2" 6 14 28 3 14 28
1'- 4" 11'- 0" 0.57 1.14 10'- 8" 5 6 12 3 14 28 2'- 4" 11'- 0" 1.74 3.48 10'- 8" 6 14 28 3 14 28
1'-4" 11'- 6" 0.59 1.19 11'- 2" 5 6 12 3 15 30 2'- 4" 11'- 6" 1.82 3.64 11'- 2" 6 14 28 3 15 30
1'- 4" 12'- 0" 0.62 1.24 11'- 8" 5 6 12 3 15 30 2'- 4" 12'- 0" 1.90 3.80 11'- 8" 6 14 28 3 15 30
2'- 4" 12'- 6" 1.98 3.96 12'- 2" 6 14 28 3 16 32
Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars 2'- 4" 13'- 0" 2.06 4.12 12'- 8" 6 14 28 3 17 34
N Conc. Vol. for 1 Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars 2'- 4" 13'- 6" 2.14 4.28 13'- 2" 6 14 28 3 17 34
Diameter Depth Size Size T P o
(CUYDS) (CU YDS) Each Bar for 1 Post for 2 Posts for 1 Post for 2 Posts 2'- 4 14'- 0 2.22 4.43 13'- 8 6 14 28 3 18 36
1'-9" 4'- 6" 0.40 0.80 4- 2" 5 10 20 3 6 12 2'- 4" 14'- 6" 2.30 4.59 14'- 2" 6 14 28 3 18 36
1'- 9" 5'- 0" 0.45 0.89 4 - 8" 5 10 20 3 7 14 2'- 4" 15'- 0" 2.38 4.75 14'- 8" 6 14 28 3 19 38
1'-9" 5'- 6" 0.49 0.98 5-2" 5 10 20 3 8 16 2'- 4" 15'- 6" 2.45 491 15'- 2" 6 14 28 3 20 40
1'-9" 6'- 0" 0.53 1.07 5-8" 5 10 20 3 8 16 2'- 4" 16'- 0" 2.53 5.07 15'- 8" 6 14 28 3 20 40
1'-9" 6'- 6" 0.58 1.16 6'- 2" 5 10 20 3 9 18 2'- 4" 16'- 6" 2.61 5.23 16'- 2" 6 14 28 3 21 42
1'-9" 7'- 0" 0.62 1.25 6'- 8" 5 10 20 3 9 18 2'- 4" 17'- 0" 2.69 5.38 16'- 8" 6 14 28 3 21 42
1'- 9" 7'- 6" 0.67 1.34 7'-2" 5 10 20 3 10 20 2'- 4" 17'- 6" 2.77 5.54 17'- 2" 6 14 28 3 22 44
1'-9" 8'- 0" 0.71 1.43 7'-8" 5 10 20 3 11 22 2'- 4" 18'- 0" 2.85 5.70 17'- 8" 6 14 28 3 23 46
1'-9" 8'- 6" 0.76 1.51 8- 2" 5 10 20 3 11 22
1'-9" 9'- 0" 0.80 1.60 8- 8" 5 10 20 3 12 24 Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars
1'-9" 9'-6" 0.85 1.69 9'- 2" 5 10 20 3 12 24 . Conc. Vol. for 1Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars
T T T Diameter Depth Size Size
1'-9 10'- O 0.89 1.78 9'- 8 5 10 20 3 13 26 (CU YDS) (CU YDS) Each Bar for 1Post for 2 Posts for1 Post for 2 Posts
1'-9" 10'- 6" 0.94 1.87 10'- 2" 5 10 20 3 14 28 2'- 6" 4'- 6" 0.82 1.64 4'- 2" 6 16 32 3 6 12
1'-9" 11'- 0" 0.98 1.96 10'- 8" 5 10 20 3 14 28 2'- 6" 5'-0" 0.91 1.82 4'- 8" 6 16 32 3 7 14
1'-9" 11'- 6" 1.02 2.05 11'- 2" 5 10 20 3 15 30 2'- 6" 5'-6" 1.00 2.00 5'-2" 6 16 32 3 8 16
1'-9" 12'- 0" 1.07 2.14 11'- 8" 5 10 20 3 15 30 2'- 6" 6'- 0" 1.09 2.18 5'- 8" 6 16 32 3 8 16
2'- 6" 6'- 6" 1.18 2.36 6'-2" 6 16 32 3 9 18
Foundation Foundation Vertical Reinforcing Steel Horizontal Tie Bars 2'- 6" 7'-0" 1.27 2.55 6'- 8" 6 16 32 3 9 18
. Conc. Vol. for 1 Post | Conc. Vol. for 2 Posts Length of . No. Bars No. Bars . No. Bars No. Bars 2'- 6" 7'- 6" 1.36 2.73 7'-2" 6 16 32 3 10 20
Diameter Depth Size Size T R T
(CUYDS) (CU YDS) Each Bar for 1 Post for 2 Posts for 1 Post for 2 Posts 2'- 6 8-0 1.45 2.91 7-8 6 16 32 3 11 22
2'- 0" 4'- 6" 0.52 1.05 4- 2" 6 10 20 3 6 12 2'- 6" 8'- 6" 1.55 3.09 8'- 2" 6 16 32 3 11 22
2'- 0" 5'-0" 0.58 1.16 4 - 8" 6 10 20 3 7 14 2'- 6" 9'- 0" 1.64 3.27 8'- 8" 6 16 32 3 12 24
2'- 0" 5'- 6" 0.64 1.28 5'-2" 6 10 20 3 8 16 2'- 6" 9'- 6" 1.73 3.45 9'- 2" 6 16 32 3 12 24
2'- 0" 6'- 0" 0.70 1.40 5'-8" 6 10 20 3 8 16 2'- 6" 10'- 0" 1.82 3.64 9'- 8" 6 16 32 3 13 26
2'- 0" 6'- 6" 0.76 1.51 6'- 2" 6 10 20 3 9 18 2'- 6" 10'- 6" 1.91 3.82 10'- 2" 6 16 32 3 14 28
2'- 0" 7'- 0" 0.81 1.63 6'- 8" 6 10 20 3 9 18 2'- 6" 11'- 0" 2.00 4.00 10'- 8" 6 16 32 3 14 28
2'- 0" 7'- 6" 0.87 1.75 7'-2" 6 10 20 3 10 20 2'- 6" 11'- 6" 2.09 4.18 11'- 2" 6 16 32 3 15 30
2'- 0" 8'- 0" 0.93 1.86 7'-8" 6 10 20 3 11 22 2'- 6" 12'- 0" 2.18 4.36 11'- 8" 6 16 32 3 15 30
2'- 0" 8'- 6" 0.99 1.98 8- 2" 6 10 20 3 11 22 2'- 6" 12'- 6" 2.27 4.55 12'- 2" 6 16 32 3 16 32
2'- 0" 9'- 0" 1.05 2.09 8- 8" 6 10 20 3 12 24 2'- 6" 13'- 0" 2.36 4.73 12'- 8" 6 16 32 3 17 34
2'- 0" 9'- 6" 1.11 2.21 9-2" 6 10 20 3 12 24 2'- 6" 13'- 6" 2.45 491 13'- 2" 6 16 32 3 17 34
2'- 0" 10'- 0" 1.16 2.33 9'- 8" 6 10 20 3 13 26 2'- 6" 14'- 0" 2.55 5.09 13'- 8" 6 16 32 3 18 36
2'- 0" 10'- 6" 1.22 2.44 10'- 2" 6 10 20 3 14 28 2'- 6" 14'- 6" 2.64 5.27 14'- 2" 6 16 32 3 18 36
2'- 0" 11'- 0" 1.28 2.56 10'- 8" 6 10 20 3 14 28 2'- 6" 15'- 0" 2.73 5.45 14'- 8" 6 16 32 3 19 38
2'- 0" 11'- 6" 1.34 2.68 11'- 2" 6 10 20 3 15 30 2'- 6" 15'- 6" 2.82 5.64 15'- 2" 6 16 32 3 20 40
2'- 0" 12'- 0" 1.40 2.79 11'- 8" 6 10 20 3 15 30 2'- 6" 16'- 0" 2.91 5.82 15'- 8" 6 16 32 3 20 40
2'- 0" 12'- 6" 1.45 2.91 12'- 2" 6 10 20 3 16 32 2'- 6" 16'- 6" 3.00 6.00 16'- 2" 6 16 32 3 21 42
2'- 0" 13'- 0" 1.51 3.03 12'- 8" 6 10 20 3 17 34 2'- 6" 17'- 0" 3.09 6.18 16'- 8" 6 16 32 3 21 42
2'- 0" 13'- 6" 1.57 3.14 13'- 2" 6 10 20 3 17 34 2'- 6" 17'- 6" 3.18 6.36 17'- 2" 6 16 32 3 22 44
2'- 0" 14'- 0" 1.63 3.26 13'- 8" 6 10 20 3 18 36 2'- 6" 18'- 0" 3.27 6.54 17'- 8" 6 16 32 3 23 46
2'- 0" 14'- 6" 1.69 3.37 14'- 2" 6 10 20 3 18 36 2'- 6" 18'- 6" 3.36 6.73 18'- 2" 6 16 32 3 23 46
2'- 0" 15'- 0" 1.75 3.49 14'- 8" 6 10 20 3 19 38 2'- 6" 19'- 0" 3.45 6.91 18'- 8" 6 16 32 3 24 48
2'- 6" 19'- 6" 3.55 7.09 19'- 2" 6 16 32 3 24 48
2'- 6" 20'- 0" 3.64 7.27 19'- 8" 6 16 32 3 25 50
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
10313 This document was originally
NOTES: REVISIONS issued and sealed by
1. Use Grade 60 reinforcing steel. DATE CHANGE Kirk J Hoff,

8-30-18 pdated notes to active voice.

8-29-19  |New Design Engineer PE Stamp. Registration Number

PE- 4683,
on 8/29/19 and the original
document is stored at the
North Dakota Department
of Transportation
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| F (dia.)

>
Uho»ﬁoﬂo
{
o

f
|

‘ -
Ay P T

6
Vi

—F (dia.)

N~ J (dia.)

Hinge Plate Perforated Fuse Plate
Round Metal Posts
Dimensions Properties
Weight .
Nominal | Quiside | i |riiciness| £ | of el S0 A Diameter
: Pound : : :
Steel
3% 4.000 3.548 .226 9.11 4.788 2.680 2.394
4 4.500 4.026 237 10.79 7.233 3.174 3.215
5 5.563 5.047 .258 14.62 15.16 4.300 5.449
6 6.625 6.065 .280 18.97 28.14 5.581 8.495
Aluminum
3% 4.000 3.548 .226 3.151 4.788 2.680 2.394
4 4.500 4.026 237 3.733 7.232 3.174 3.214
5 5.563 5.047 .258 5.057 15.16 4.300 5.451
6 6.625 6.065 .280 6.564 28.14 5.581 8.496

Hinge Plate, Fuse Plate
and Foundation Details
for Standard Pipe

w
(weld bolt

W 6

to post)

Hinge plate

1

1" below sign panel

w1

Perforated fuse plate

Tie the tie bars

and

bars together

reinforcing

Tie bars

Top View
See standard drawing D-754-5 for size,
number, and length of rebar. Use 3 bolt
base plate for Type D.

60"
~ Slip base

,_,.,_Em\ —

Reinforcing bars

Hinge plate %" bevel +
8
Stub post L %
]
- Y
Tie bars —< &
@
| 5
Fuse plate % o
@ [
€ ]
= £
. 53
Top View T — 4" o
Reinforcing bars
2" Cl.~ - — [=2"Cl.
Foundation :
diameter Post Size |
1|_4n 31/2u_4u aa
1
1‘_9" 5"_6" 2" C|
Foundation
Front View
Foundation detail for breakaway
base with stub post connection.
Nominal Fuse and Hinge Plate Data
Pipe Size
dia. Bolt Size A B C D E F G H | J
31/2" 1/2n0 X 1‘]/2" 5" 1%,. 111/16.. 13/16" 7/8" 9/16u 15/32" %u 1%2.. 7/16"
4" %ng X 11/2" 5%" on 17/8u 1" qn 11/16" 17/32" %u 1%2.. 9/16u
5" 5/8"IZi X 1%" 5%" on 17/8" " 1" 11/15.. 9/16" 1/2|| 7/16" 5/8||
6u %nﬂ X 2%n 6%1" 2%‘! 2" 11/8" 11/8" 1%6" 5/8" 1/2u 1/2u %u

Notes:

D-754-6

Fuse Joint Cuts - For steel posts cut after galvanizing, either galvanize cut after
fabrication, or treat cut surface in accordance with ASTM A780. Aluminum posts need

no treatment.

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

base details.

Maintain the 4" vertical height and 60" diameter horizontal clearance of the break-away
base at each post location.

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

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

Normal foreslope

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

2-28-14
REVISIONS
DATE CHANGE
8-30-18 pdated notes to active voice.
8-29-19  |New Design Engineer PE Stamp.

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




PIPE SUPPORT AND SIGN MOUNTING DETAILS

D-754-7

(/1 Moisture proof Moisture proof
post cap post cap
1" max .008 drop off
permitted in this area ~,_\ 1o ,
1%" Steel channel — + 015" ‘
Clamp 081" —— 081"
[ © =
PG > NG i % R -250" R =220, Slotted holes (A)
NG 2" 081" 2501-094" 081"
188" :
1 — RO" * Must be flat or concave
) J—F R =062 } o871 (both sides)
- Tubular sign post e in ——1687
1%" Steel channel —] 264" e ——1.986"
Clamp 410
Flat sheet sign/ PG o Y Alternate A
12" Extruded Panel
1" dia.
Tubular sign post V *‘
L— gn p
| P |
%" x 1" long hex head bolt, Panel sign 7 746" inside di
) J "46" inside dia
2 et vasters, ook washer, B T 5 3 ) e & Sited hols 4 5
" ' R =.125" %a" thickness
2" 1687
L 15" % Flat Washer Detail
: 1
»62766"« 250"
AN AN ' Alternate B
12" Extruded Panel Y
Side View Side View @Jj‘:/
1%
f |
16" dia L R + outside,l f
Flat sheet sign 1%" Steel channel 1%" Steel channel ‘ dia of post o
TN Clamp ) Clamp ) (=D 2" Slotted holes (A) %" + outside %
Tubular sign post Tubular sign post 49/16,,}¢ dia of post
%" dia bolt %" dia bolt L
TD flat washers T flat washers Side Vi Top Vi
. Ide View op View
e / Wiak e e Slotted Hole Detail 6" Extruded Panel
min \ ! min !

Post Cap Detail

Furnish post caps for all steel or aluminum
posts or weld a %" plate all around.

Aluminum Panel Details

|

(A) Punch slotted holes in aluminum panels at 1'-0" on center, space from

Panel sign _ end as listed below:
12" even length panels 4'-0" etc.
9" odd + 6" length panels 5'-6" etc.
; i 6" odd length panels 5'-0" etc.
TOp View TOp View 3" even + 6" length panels 4'-6" etc.

Wall thickness = .078" unless specified otherwise.
All'inside and outside corners = .031" radius unless specified otherwise.

Flat Sheet Sign Clamp Mounting Details Panel Sign Clamp Mounting Details

A 1% . Clamp Post Size D
A *‘ Clamp — S I . 1 Posdtia&ze Gauge dia (in) (in)

i Yyt / min 31/2 3

S 3%" to 5" 11 4 3%6 NORTH DAKOTA

1/16u 6"to 12" 10 =y DEPARTMENT OF TRANSPORTATION

I 11 15 5 8 2-21-14
6 %6 REVISIONS
1 DATE CHANGE
8 1 3/16 08-30-18 | Updated to active voice, defined
10 20:}/ bolt & washer for fastening sign.
1 4 ?g»?g-;g 23:/ gesngrr]] Engtlne:er PE Stamp. PROFESSIONAL
12 295/8 -19-, ed washers to clamp. PE—4683
Clamp Detail Steel Channel Detail
10/20/22




DETERMINE SIZE OF THE FRACTION AS FOLLOWS:

svmBoL e CAPITAL OR UPPER GASE

A Letter height 1.0 of capital or upper case

B Fraction height 1.5 XA

C Fraction width 25XA

D Fraction width 2XA

E Space to next character 1to 1.6 XA

F(A) Length of diagonal 1.75 X A
(A) Center diagonal stroke of fraction optically.

Essentially the same as the height of the largest
letter. (also applies to spacing between words)

Varies I } Varies (see Sign Details in plans) i

Equal to the mean ’
of the letter height

of the adjacent

lines of letters.

Varies
% of the average of the
heights of the capital
letters in the adjacent
lines of letters. K
Varies

Equal to the mean
of the letter height
of the adjacent
lines of letters.

1

Sample Text

Sample Text

LETTER AND ARROW DETAILS

D-754-9

NOTE: Measure rotation angle
of arrows
counterclockwise from

positions shown in

Varies
TYPICAL SPACING

™

il

+ 3 +
1" —— ="
1 o
16"
32"
DOWN ARROW

details.
A
Taper of %" /it Ji/y‘/\
Taper of %" /ft ‘ i |
T T
e
TYPE A TYPE B
TYPE D
LETTER SIZE
DESIGNATION A B C D E F G
(Upper Case) LETTER SIZE
DESIGNATION (Upper Case) A B C D E F
ND_6IN 6" 12" 9.125" 3" 1" 0.625" 20" 13.5"
ND_2IN 2" 2" 1.625" | 0.75" | 0.125" | 0.125" 3"
ND_8IN 8" 15.125" | 11.563" | 3.75" 1.313" | 0.813" 25" 17"
ND_4IN 4" 4" 3.313" 1.5" 0.25" 0.25" 6"
ND_10IN 10"
ND_6IN 6" 6" 4.875" | 2.25" | 0.375" | 0.375" 9"
ND_12IN 12" 18.25" 14" 45" 1.5" 0.75" 30" 20"
ND_8IN 8" 8" 6.625" 3" 0.5" 0.5" 12"
ND_13IN 13.3"
ND_10IN 10" 10" 8.375" | 3.75" 0.75" 0.75" 15"
ND_16IN 16"
22.25" 17" 5.375" 1.75" 1" 35" 25" ND_12IN 12" 12" 10" 45" 0.875" | 0.875" 18"
ND_20IN 20"
i Varies
r NOTE: Arrow size on gore signs is based on the letter size of "EXIT".
5 F
i B—— ~—8
G + ¥
‘ E
F F D—
e &=
i E
A e - ) DOUBLE
130°
SINGLE
L SPECIAL
J
DESIGNATION A B C D E F USES
ND_0.75IN 2 | 1625" | 075" | 0.125" | 0.125" | 7.75" Parking Signs
( - : : ’ ; ) (Regulatory)
M
: ND_2.625IN 7" 5.75" | 2.625" 0.5" 0.5" 15" Frontage Road Signs
\ |
H = C J NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
ROUNDABOUT 5311 This document was originally
REVISIONS issued and sealed by
DATE CHANGE .
Kirk J Hoff
DESIGNATION 'ZETT;RC?'SZS A | B | c | b | E|F | G| H K | L | M 7514 |Revsed gor sign and adoed Redist t.J -
pp 5-4-16 Revised Distance & Destination egls ration Number
and Typical Spacing details PE- 4683
ND_6IN 6" 5.25" | 4.688" 2" 0.375" | 0.375" 6.5" 10.125"| 6.094" | 10.75" | 1.168" 1.25" | 2.625" g:ggjg Seéﬁa igfevé ?st:élive woice ) L
ND_8IN 8" 7" | 575" | 2625" | 05" | 05" | 8.688" | 135" | 8.166" | 14.333"| 1.557" | 1.667" | 3.5" w2510 |Nowesti ErrPe Sams” on 829119 and the original
- : : : : : : : : : : : document is stored at the

North Dakota Department
of Transportation




Optically space numerals

STATE HIGHWAY ROUTE SHIELD DETAIL

Legend
White
Reflective

| ——Legend
Black

B Non-reflective

| ———— Symbol

White

Legend
White
Reflective

| ——Legend
Black

B Non-reflective

| ——— Symbol

D-754-11

horizontally inside symbol Reflective
c 4“% D— c
€ Sign j Background
Black
M1-5 Non-reflective
STATE ROUTE MARKER
DIMENSION (INCHES)
SIGN
A B Cc D E F G H J K L M N 0]
1, 2 digits 18* 18* 0.38 | 17.25 | 11.25 1.5 6.38 | 9D* | 263 |225B 6.1 1.5 7.4 1.5
1, 2 digits 24 24 0.5 23 15 2 8.5 12D | 3.5 3B 8.1 2 9.9 1.5
1, 2 digits 36 36 0.75 34.5 22.5 3 12.75 | 18D* | 525 | 45B 12.1 3 14.9 225
1, 2 digits 48* 48* 1 46 30 4 17 24 D** 7 6B 16.2 4 19.8 3

*  Size not for independent use (only for use within a guide sign)

**  Reduce numeral spacing by 25%

Note: North Dakota symbol graphics file may be obtained from the Design
Division of North Dakota Department of Transportation.

: White
ReAzantany meide Symbo Reflective
c J\% D- c
€ Sign j Background
Black
M1-5 Non-reflective
STATE ROUTE MARKER
DIMENSION (INCHES)
SIGN
A B C D E F G H J L M N O
3 digits 24* 18* 113 | 21.75 | 11.25 1.5 6.38 9 C* 263 |225C 8.8 2 10.2 1.5
3 digits 30 24 0.5 29 15 2 8.5 12 C** 3.5 3C 10.7 2.5 12.8 15
3 digits 45 36 0.75 43.5 225 3 12.75 | 18 C** | 5.25 45C 16.1 3.8 19.1 2.25
3 digits 60* 48* 1 58 30 4 17 24 C* 7 6C 215 5 255 3
4 digits 24* 18* 113 | 21.75 | 11.25 1.5 6.38 | 9B | 2.63 |225C 8.8 2 10.2 1.5
4 digits 30 24 0.5 29 15 2 85 |[12B***| 35 3C 10.7 2.5 12.8 15
4 digits 45 36 0.75 43.5 22.5 3 12.75 |18 B***| 5.25 45C 16.1 3.8 19.1 2.25
4 digits 60* 48* 1 58 30 4 17 |24 B*™** 7 6C 215 5 255 3

*

*ok

Hkk

Size not for independent use (only for use within a guide sign)

Reduce numeral spacing by 25%
Reduce numeral spacing by 50%

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

4-23-18

REVISIONS

DATE

CHANGE

8-29-19

New Design Engineer PE Stamp.

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




Typ.

Typ.

Base plate

Rl in

—

/— Sign post

i %"
\

Stiffener plate
(see detail)

5" Lifting
hole (optional)

Flat washer as
required by the
manufacturer

— Ground line

W-shape pile post

1
—m— C \ [ T *
4
B \ L B
|
= C @
Breakaway \
couplers i W
Base ‘
plate ! \
\

— T

Sign Post and Stub Post

1 .

Bolt dia. + %¢"
Shim Detail

Elevation

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

per post. Fabricate shims from brass

shim

stock or strip conforming to ASTM B36.

B —— Plate
T thickness=t
1/2n

A

i

1
ekt

Stiffener Plate Detail

(See Table for Dimensions)

Breakaway Coupler System
Structural Details
for W-Shape Supports

Flange thickness - %g" (typ.)

B

,L_‘

; 12
L | | |
E TYP->W—% | ’ \ - |
Sl 0 ]0
\ Dia. = 2 ‘
i - (yp) \ \
N \ : 1
‘ o
— - .
E ‘ A ‘
| | AN
f Sign post Stub post
Section A - A Section B-B

(See Table for Dimensions)

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

Base
< connection
(o2
C
@

% P
o
= ) % k7
ol gz 8
B £
S Q.

W-Shape Base Connection Data Footing Data
Post & . W-Shape Pile
Pile Size Bolt Size A B Cc D E t1 t2 W | F Post "P"
wgi:}g %ll X 51/4“ 6" 21/2|| 1 1/2" 31/2" 1 %ll 1|| 1/2" %ll 1%6" :Ilj,
wgigg 7/8" X 51/4“ 8" 3|| 13/4|l 4" 2" 1’]/4!1 1/2" 1/4" 15/]6" :]Ij'
W8X28 1" X 5’]/4|| 8" 3" 21! 4" 2" 1 1/2" 3/4!! E%]G“ 1 1/]6‘ 14l

Ground line

W-Shape - Pile Footing

D-754-12

Notes:

1. Use either the breakaway base system shown on standard D-754-13 or a breakaway
coupling system manufactured from material meeting the requirements of ASTM A325
fasteners with the special requirements as specified by DENT BREAKAWAY IND., INC.
which meets the requirements of NCHRP Report 350.

2. Use structural steel conforming to Sec. 894.03 B.6 and high strength bolts conforming to
ASTM - A325. Refer to "Sign Summary" sheet for specific data on each individual sign
installation.

3. Use manufacturer's recommendations for assembly procedures.

Base

plate 4" Max

Ground /‘\ 60" \‘/
line

SectionC -C

Max. Frotection of the stub post is 4" above a 60" chord aligned
radially to the center line of the highway and connecting any point,
within the length of the chord, on the ground surface on one side
of the support to a point in the ground surface on the other side.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

10-4-2013
REVISIONS issued and sealed by
DATE CHANGE .
7-8-14 Revised notes 2 and 3. Kirk J HOff’
8-30-18  |Updated notes to active voice. H :
8-29-19  |New Design Engineer PE Stamp. RegIStratlon Number
PE- 4683,

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




Breakaway System

—D
6" or 12° B B { } Structural Details I
eSS ' P for W-Shape Support i oS NS
N P . or VvV-ohape oupports e - — ! Notes:
L L > yv'ndsiea'gsd ‘ Base plate Ground line
T T see Standart [~ W-shape sign post Use structural steel conforming to Section 894.03 B.6 of the
H7 B H/ Drawing D-754-14) I pe sign P Section C-C Standard Specifications and high strength bolts conforming to
7777777 Stiffener plate - ASTM A325.
: | (see detall) Stub Height Requirements
| Refer to Sign Summary sheet for specific data on individual
L/, %" dia. lifting hole Maximum projection of base plate limits are defined as a line 4" sign installation.
Top base plate (optional) parallel to any chord, which is perpendicular to, or aligned Install perforated f lat ide of post facing traffi
W-shape sign post | radially to, the center line of the highway and has the chord's end nstall perforated fuse plale on side of post tacing tratfic.
Remove all galvanizing 5 %n ‘ t points on the ground surface on opposite sides of the stub post. Sa‘w cut posts. Shegr or flame cut plates using a mechanically
runs or beads in washer f
W-shape sign post area c guided cutting torch in accordance with Section 754.04 D.4.b of
T . T A the Standard Specifications. Prepare edge in accordance with
Base connection Bottom base plate J B —\Ll B t Section 754.04 D.4.c of the Standard Specifications.
(see detail) \ - \\ W J J
12— Ground line —/ ‘ \ ” " ot * h ﬂ p + =&
. Install keeper plate — 0=d4 ' l— o=d
Ground line 12"fﬁj/ \\ ! } /\¥ High strength bolt with heavy | below washer H s d)— ‘—df— H 5 4} g !
T\ Iy ! Anchor plate hex nut and 3 washers. See (see detail) I 3 @ LA dy.ﬁ 2=d; 1 3 ‘ <‘7 + L ©postcut
Vil r (see Standard table for bolt dia. and torque. ‘ G &I ™ G i - - Assembly Procedure:
140 Y+ T Drawing D-754-14) See Assembly Procedure. ‘ 12 ‘ { ‘44} L & post cut t 2 d} - é
A I . H H H | 1. Assemble base plates with bolts and one flat washer between
T L~ W-shape pile W-shape pile SSivy € post T top base plate and keeper plate.
I (same size as post) / % M L ) )
L ) . Plate thickness= t3 L~ w2 @ post Plate thickness=t3 2. Shim as required to plumb post.
: : Base Connection Detall P 3. Tighten all base connection bolts the maximum possible with
Typlcal Panel Mountlng ) 12" to 15" wrench to bed washers and shims and clean bolt
on W-shape Sign Posts Flange thickness B Perforated Fuse Plate Hinge Plate threads.
~c Y6" Typ. Cc ’-‘ 4. Loosen each bolt in turn and retighten in systematic order to the
I I prescribed torque (see table).
‘ / ExteAnd po?t"a E E\4 LR ‘\‘ E 5. Assemble perforated fuse and hinge plates to post with bolts
| mbaxnmum /2| ) N A2 : (D el | 2B + post depth and one flat washer and lock washer under nut.
above pane ‘
>——P A
%" dia. lifting hole J/T 1 W Typ; \ ‘ R ‘ J \ 2 2C + post depth | o2R Panel bolt ——_] r
(optional) ‘ I T A S E é T | _
(. A D t2 < F tz2 D A [— - — - — 7T {
‘ } ‘ ‘ \‘ :7 - 7‘ 7{ 28 gauge Slotted hole 1-0"
A D i
i ib/ﬁ Sign panel face 2, IR ! WET < ‘ gg;?g;f:; Post clip Y
] —i%f ~ A2 = o - —-— - — o1 F
W-shape sign post ‘ = £ | R W-shape I AT~ E E | Vv .
— ‘ ; 7 sign post /A ] ‘ 12 Y [ P e Sign panel face o
‘ R | 7 /L
i W-shape pile Keeper Plate W-shape 20" Post clip —
[] . . sign post
\ Section A-A Section B-B
el <
| Sections shown for installations on right shoulder. Reverse plate slot %" 1-0" W-shape sign post —
‘ L bevels for installations on left shoulder.
| = 1" == 1" —‘7 Post clip ﬁ\T
( %)
‘ ey . —1[.. Plate thickness= t, ©
B A
|
m Bottom edge Hinge plate /\/ 0 - % Le—F - @t*
/—‘—\ /| of sign panel (seg dgtau) Ferfodraie%fuse plate o %" bevel Post clip 77J\/f¥ Panel bolt
see detai 1n
b ) B d -+ By Hf /2 - :
b € . . Section E-E Section F-F
Eﬂ] @ E_Zirg?étg/g; ?%nnﬁecgg%on H H H Install post clips on both sides of each post at
| i X . S
See Detail A hex nut, two flat washers, Shim  Detail Stiffener Plate each panel joint indicated.
i L H and lock washer (Typ.) Furnish 2 each .012"+ thick and 2 each
gS:I\:/va?':itiggSt before /\/ .032"+ thick shims per post. Shims shall [
H be fabricated from brass shim stock or ) | Sign panel face
Fuse J_Olnt . strip conforming to ASTM B36. Nylon insert il e 1" dia.
(Side View) Detail A lock nut ang ] I~
washer
6" or 12" 76" inside dia.
Post clip 1
W-Shape Base Connection Dimensions Fuse and Hinge Plate Dimensions | —— Panel bolt %-16x%" long hex head bol, A )
Post d | hex nut, lock washer, and two flat washers Clipped to fit
_OS a.n Bolt Size Bolt (see detail). Space bolts 2'-0" on center i
Pile Size and Torque A B C D E ti | t2 | W | R G H J K L M | odi | e | ts | gl horizontally. Flat Washer Detail
. Thickness = %"
%" 2 X 31/2” n 1/n 1/n 1/n 1/m n 1/n 1/m 13/ n n 1/m " 1/m n n 1/ n 3/ 3/ 5/n
W4x13 Torque = 600 indb | O | 24" | 1% | 3% | 14| A ZA N ZAN 7> I A I V7 B A 1/ AN B V' | U | % %y
% o x 3% W-shape sign post — | NORTH DAKOTA
4 X 2 " 1/n 10 1/ 1/m n 1/ 1/m 13/ n 11 1/m " 3/m 1/n 11 13/ n 7/ 3/n 3/m DEPARTMENT OF TRANSPORTATION
Wox16 Torque = 600 in-lb 6 e | Ve 3 T ! /2 A | 2% T4 5 A | 1| 1% Yo % % % 20814 This document was originally
12
W6x20 7 g_ x 4% ) 8" 3 13 4 2 1% 1y % 5 21 1% 6 YA 1 1% e 1% A % REVISION issued and sealed by
Torque = 800 in-lb DATE CHANGE Kirk J Hoff
7 " 7-18-14  |Revised first note. ’
W8x24 %o x 4% ’ 8" 3" 1%" 4" 2" 1% N V| S| 2% | 1% | 8% | 3 | 1Yt | AW | et | 1Y | A 7" ‘ ¢ 83010 [Updaied noles 0 actve vice. Registration Number
Torque = 800 in-lb E E 8-29-19  |New Design Engineer PE Stamp. g
1"@ x 5" PE- 4683,
W8X28 . 8“ 3n 2|| 4n 2|| 11/" 3/!! 5/ " 17/ " 21/|| 11/11 GVI‘ 31/“ 1’|/|| 15/|| 11/ " 11/|| ’]/n 1" .
Torque = 1000 in-lo 2 * " =2 ? g 2 2 2 ® * ® 2 on 8/29/19 and the original
1/n " L H
W8x31 Toque/s =¢1 ;(Og intb 9" 3 o 5" o VA A " 19" 3" 13" 8" A A " 14" VA A " = document is stored at the
T & /\/ North Dakota Department
2 X " " " " " " " " " " " " " " " " " " " .
W10x39 Torques = 1200 indo | @ 3% 2 5 2 1 % V' | V" | 3 1% 8 5%" | 1% | 1% | 1" | 1% | W 1% Section D-D of Transportation

D-754-13




See Wind Beam Conneciton

Details Sign
I T T { T 7

B [l

I N
i

] il

I Tl

A | } >> Wind beams } i |

| ]

T T

I I

L / 1
17 77777 ":" ::;iljfifijiljfwﬂi 77777

B I I

i | '

Fuse plate T Tx Fuse plate

W-shape post
- pe p

Breakaway base
! :/ﬁ

M~ W-shape post

Breakaway base

line

EIEISISIE
T
\
Anchor plate J\

Notes:

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

12" L //7 Ground

ASSEMBLY DETAIL
FOR WIND BEAMS
AND ANCHOR PLATES

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

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

2-1%" dia. bolts
with lock washers

1" plate

WIND BEAMS AND ANCHOR PLATES
FOR W-SHAPE SUPPORTS

24"
— 2-1%" dia. bolts

with lock washers

6" L———J 6"

12"

W4-13 & W5-16

%" plate

30"

2-%" dia. bolts
/ with lock washers
14

%1/2"

30"

t— 2-%" dia. bolts
with lock washers

41/2"

7k 15 750t

W6-20, W8-24 & W8-28

2-%" dia. bolts
/ with lock washers
|

%" plate

t— 2-%" dia. bolts
with lock washers

el 1g =g
W8-31 & W10-39

ANCHOR PLATE DETAILS

tapered washer,
lock washers,
and hex nut

4-%" dia. x 17" long
hex head bolts with

Ve
Sign S3x7.5
W-shape post
1%" W-shape post
Sign
End View Top View
W4-13 & W5-16
y
W-shape post S4x7.7
Sign g 17/16" /
| 3%, =

| ﬂ; |

AaRA
S4x7.7 L W-shape post

47" dia. x 1%" long — |
hex head bolts with

tapered washer,

lock washers,
and hex nut.

End View
W6-20, W8-24 and W8-28

Sign -

4-%" dia. x 2" long —
hex head bolts with

A
\AJ

19"

/ W-shape post

S5x10
ﬁﬁ ~

tapered washer,
lock washers,
and hex nut

4-%6" dia. x 2" long —
hex head bolts with
tapered washer,

lock washers,

and hex nut.

Sign \

Sign E

Top View

/7 S5x10

1= 4% = <
|

147" - <

w_‘# W-shape post
e

Sign %

Top View

/7 S6x12.5

|
o

T
N W-shape post

V—J% i

+
~/

End View
W8-31
W /ﬁ W-shape post
V\SG S6x12.5
. *}@%
16"
W Sign
End View
W10-39

Top View

WIND BEAM CONNECTION DETAILS

D-754-14

Exit Number Sign

Sign in Place
(Main Sign)

ASSEMBLY

‘/\,__

} %" dia. x 1%" bolts with square

head designed to fit slot,
hex nuts, lock washers,
6 required on each angle.

- } Panel bolts

Aluminum Angle (see note)
3")(3")(1/4”)(5‘-2"
1.68 Ibs/ft

DETAIL FOR

EXIT NUMBER SIGNS

Note: Use two aluminum angles on each sign. Vary distance between
angles dependent on post spacing of sign in place. Place angles as
near as possible to posts. The Engineer will determine exact location.

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

10-3-13
REVISIONS issued and sealed by
DATE CHANGE :
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8-29-19  |New Design Engineer PE Stamp. RegIStratlon Number
PE- 4683,

on 8/29/19 and the original
document is stored at the
North Dakota Department
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(EXPRESSWAY-FREEWAY USE) MILE POSTS

ASSEMBLY DETAIL

D-754-20

POST AND ANCHOR PLATE DETAIL

(A) 8 Clearance to finished shoulder or
in line with existing delineator posts.
‘ 12 | 12" ‘ \ 1
— Q 6" 4:1 ‘ e
{ { { f ! {
3% /%1“/2 o \ﬁf Series B s 1% o - Series B 3 1% o) Y Series B ‘ ‘
4 4 4 ‘
| \ L . | . ‘ T | 3.922" } 3.922" | oo
3 L— 3.922" ! 3.922" | 3 ‘ 3.922 i 3.922 ' 3
Edge of
1 W= 1 " —— 1 W= [ g‘rr\]\gng
/ / / See detail "A"
Green J -l 21%" -l 214" -l DETAIL "A" ST - n
/o /o /o ~ -
/ / 127 \UH | 41 or6q
/I \L /I \_L / /I \_L Eﬁgeldof
White Whit Whit shoulder
/ / | |eﬁ\ / / | ite —\| / / | |ej\
10" / // | 10" / // | 10" / // | | ‘
[ 7] [ 7] Y INSTALLATION
—— 1 ———1 l——/_ - IR
Series D -l | Series D -l | Series D -| | i—( Z\
| | | T i %" dia.
. o
L | L _| . | T e
Ly Lo . e
3" T © °
- ~ T /1 I /1 :
N / °
48"
? Green/ / | / |
TYPE A / /I | / /I | NOTES:
Area = 2.00 S'F. / / | / / | RSZQ 8o Installation: Install posts along right shoulder in line with delineators.
Type C 10-0"
10 /S /7 | 0 /s 7/ | e Mile Sign Backing: Fabricate backing of 0.080 aluminum.
140 / /_ J— I I_ _| / /_ J— I I_ _| :J\J\;: 2" x 2" Perforated sign Fasteners: Attach signs to postwith tension pin type fastener or
|- l_ /post 12 guage other suitable vandal resistant non-rust fastener.
-/ — _ — ]
Series D '| | ) f '| | o Reflective Sheeting: Use Type IV sheeting.
Series D o %" dia. bolt with washer . .
| I | I T WT and lock washer Numbers: Use screened or applied copy numbers of the series shown.
4% — T _ 2 |
i 6" T “‘ o “‘ 24" x 2" Perforated
5 fe) 25" [ | anchor post 12 guage
\‘\ [l
m
J K\ // T Green J/ /_ '| 12" l U
? 26%" | ‘ 25" x 2Vy" Perforated
/ | | anchor reinforcing
| | sleeve 12 gauge
TYPE B / / SRR |
Area = 3.00 SF. J 7 | P
| T —
10" / // I | T ‘ O‘T
1
/ _— I— —| 6" %" dia. bolt with
|- - ‘ ‘ washer and lock washer
7" T sl
Series D | Fabricate anchor plate
? from a minimum
%" Non-rust fastener | I L ‘ ‘ _J 10 gauge material.
/_/wwth button head I —_— 3 3
3 L O ‘ ‘ NORTH DAKOTA
1" ‘ ‘ DEPARTMENT OF TRANSPORTATION . .
2'x 2" / ‘ \\ // 12110 This document was originally
S| t .
S post f 18" ‘ ‘ REVISIONS issued and sealed by
Mile signs .
/ g TYPE C ‘ ‘ DATE : CHANGE . KIrkJ HOff,
Area = 400 SF. 7-8-14 Rs(re‘\él;eiggpr?;teasnd reflective Registrati N b
\ / ‘ ‘ 8-30-18 |Updated to acti\./e voice. egls ration Numboer
8-29-19 |New Design Engineer PE Stamp PE-4683 ,
| I

on 8/29/19 and the original
document is stored at the
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o
Reflector _/ °
(note 3) L
4
8' clearance
~—to finished —=—
Edge of shoulder
Finished
shoulder

Installation
(Type A, B, and C)

: Fastener (note 1)

\— Reflector

Post

Type A, Type B, and Type C
Delineator Attachment Detail

[
1 1T ol | T
|/
%" dia. typical — L R=%"
9" s
i Yellow
e ° reflective
1% 1 sheeting
N
Main line @
Single Sided Reflector ypep A1yl § R=%
(Type A delineator) \ =
NI
jo2}
8
=
2
>
U-type Post

(Delineator-Type A-Single Sided)

REFLECTORIZED DELINEATORS - DIVIDED HIGHWAY

= e =
i " =
1/8"
1m 2"
1%6" # L
‘ = 11%¢" —= ‘ ‘ — 1% — ‘
f 3%e6" i f 3%6" i

Steel Post Detail
Approx. 2.0 Ibs/ft

Ramps

Two reflectors
(Type B delineator)

Aluminum Post Detall
Approx. 0.88 Ibs/ft

¢ T
)
o
@
@
3
GLLE
N
N £
s
f=2
&
g
>
R=%"
I
Narrow Bridges
Three reflectors
(Type C delineator)
I B
U-type Post

(Delineators-Type B)

——

A /— ¢ of roadway

Sign and Delineator

Delineators —— 5
5 /

Section A - A

Median Crossovers
Signing and Delineation system

1 [ m T
T lar 3" wide white/yellow band
&"
°h
¢ 3" wide white/yellow band
5" _
i Zg
ALK o
*l 8
@ L
Type C \ °
\ ©
\ £ Type D
£ Top View
5
=
)
o
r—f 6" dia. ——‘
3" wide yellow
I B
U_type Post 2" wide black

(Delineators-Type C)

3" wide yellow

Edge of traffic lane elevation

i
K Top of crossover
x Bottom of ditch

Alternate Type E delineator

D-754-21

Delineator Details
Type A, B, and C

Install posts along the right shoulder line, in the direction of travel, unless shown
otherwise on the plans.

Installation:

Reflectors:  Use reflector of the same color as the adjacent pavement marking with a 0.080 inch
minimum thickness sign backing material.
Type E
Alternate:  As an alternate, use one unit band consisting of two yellow stripes separated by a 2" black

stripe in place of two 3" yellow bands.

(1) Use fasteners that are a minimum %" diameter. Use double headed rivet or other non-
rust vandal resistant fastener.

(2) Drill only those holes required to attach the number of reflectors on that post, or drill all
the posts the same so that any number of reflectors may be added.

(3) Mount reflector facing traffic at an angle of 90° away from oncoming traffic.

(4) Median width may vary. Place sign and delineator assembly in the median crossover an
equal distance from each roadway.

(5) Include all costs for materials, labor, and equipment to install single sided type A
delineators in the unit price bid for "Delineators-Type A-Single Sided." Include all costs for
materials, labor, and equipment to install single sided type B, type C, type D, and type E
delineators in the unit price bid for "Delineators-Type B", "Delineators-Type C", "Delineators-
Type D", and "Delineators-Type E."

Sign *\

3" wide yellow band o 10"
8o — 1= 43.,
o5 i
o8
20 T FI“%O T | \
3E *
8= 6" % 0
ER] S5
O
>
3E
el § sg
<+B
Type E
Top View

Median

Two reflectors
(Delineators-Type E)

Median

One reflector
(Delineators-Type D)

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
12/16/22
REVISIONS
CHANGE

DATE

PROFESSIONAL

PE-4683

12/16/22




Begin CY

rve j

111,

528'

528'

— See Note 5.

N\ N

Placement of delineators

Varies
Begin
urve)

TYPE A REFLECTORIZED DELINEATOR SPACING - DIVIDED HIGHWAY

Edge of Finished shoulder \

End Curve j’r\

»

Varies

A4
Max (S) Edge of Finished shoulder N
—

—
1528' to next

p— 528"

delineator

Spacing:
Curve Radius Spacing (S) on Center
R > 11,500' 528'
11,500' > R > 1,200' 264
1,200' 2 R See table below
Radius (R) of Curve [ Approx. Spacing (S) on Curve
1,200' 2 R > 1,000' 90'
1,000' =2 R > 800" 80'
800' =2 R > 500' 65'
500' 2 R > 300" 50'
300'2 R > 180' 35'
180'2 R > 50' 20'
Notes:
1. Do not place delineators within 100 of a railroad crossing. Shift delineators in either direction to
minimize impact to uniform spacing. Reestablish uniform spacing based on the last delineator location.
2. For Type A delineators that land within approaches or ramps, shift delineators in either direction a distance
not exceeding % of the uniform spacing. Eliminate delineators that still fall within approaches or ramps.
3. Eliminate delineators landing within guardrail. Reestablish uniform spacing based on last delineator.
4. Do not place delineators within % of the uniform spacing of a reference point marker.
5. Install Type A delineators along the right shoulder line at the start of each curve.
6. Only one roadway is shown. When installation is required for both roadways, install Type A delineators

on each roadway as shown (independent of the other roadway).

7. Discontinue delineators on outside of curve where chevrons exist.

Match Line ‘\

Begin Curve

»
»
-

f=—(S)
\/
! ; Varies \
528' from previous Begin See Note 5.
delineator urve)

D-754-21A

i

528'

End Curve *\6 528'

Varies
Max (S)

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-16-22

REVISIONS

DATE CHANGE

PROFESSIONAL

PE-4683

12/16/22




TYPICAL INTERCHANGE DELINEATION D-754-22A

528' on tangent and curves less than 0°30'
264" on curves 0°30' and greater.

Min. of 3 Type D
white delineators.
Spacing: 50 feet

Min. of 4 Type B yellow delineators.
Begin with gore sign delineator.
Spacing: 100 feet

3 Type A white delineators.
Begin with gore sign delineator.
Spacing: 150 feet

Type B white delineators.
Begin at point of deceleration

lane and continue to gore nose. $ i iNQ =——
Spacing: 150 feet. I Normal delineator spacing

1 . i - - = - H -+

! ‘= Normal delineator spacing . - s e —

' \— Object Marker

- e e

T .

I - Normal delineat n L +

ormal delineator spacing———————— -
' pache I Normal delineator spacing

4 Type B white delineators. =1
Begin at gore.
Spacing: 150 feet.

Min. of 4 Type B yellow delineators.
Begin at gore.
Spacing: 100 feet

Min. of 3 Type D yellow delineators.
Spacing: 40 feet

Min. of 3 Type D white delineators.
Spacing: 50 feet

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

9-25-12
REVISIONS
DATE CHANGE
8-30-18 pdated notes to active voice.
11-26-21  JRevised object marker designation. PROFESSIONAL
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Notes:

1

w

IS

PERFORATED TUBE ASSEMBLY DETAILS

. Curbed Roadways: Use a 3' clearance from face of the curb except where right of way or sidewalk width is limited; Use a minimum 2'

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

including any attached curb.

. Minimum vertical clearance: Provide at least 5' measured from the bottom of the sign to the edge of the driving lane or auxiliary lane at the

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

Install signs on expressways a minimum height of 7'.

Install adopt-a-highway signs on Freeways at least 7' above the edge of the driving lane.

Maximum vertical clearance is 6" greater than the minimum vertical clearance.

traveled way.

clearance of 2'.

Stop Sign Location
Wide Throat Intersection

Use layout for the placement of "Stop" signs.

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

. Offset signs: Use a vertical clearance of 5' above the edge of the driving lane for signs placed 30 feet or more from the edge of the

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

Radius

\ Edge of shoulder

™ Face of curb or edge of driving lane

Edge of driving lane
or auxiliary lane

¢ of roadway N

Sign overhang
Sign support
spacing Tt%i Distance suPport

Finished shoulder Edge of finished
width T shoulder

See Horizontal Clearance Table ———————

Vertical clearance

Typical Section (without curb)

Horizontal Clearance
Table

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

¢ of roadway N
| S—

D-754-23

below t ign
= — 5 elow top of sig
I I
I I
I I
I I
I I

L—f Sign height

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

Sign support

Foreslope

L« Anchor unit

L

Sign overhang
Sign support .
spacing Distance su]ppprt
below top of sign
n [ n
I I
I I S
I I 2
I I S
I I %)
I I i
oy 3 min. 1
see Note 1 ©
e ©
3 g Second support, see sign
© o 3
2 2 / summary sheet for number
® =S of supports required
o =
B 7}
QO
>
~
Pl
=T 1]
IS I
I g I
e I
I < I
u AL u

Typical Section (with curb)

Residential or Business District

3 mlanx g' min. I
. - —— 'ma . |—=—
See Note 4 See I\Tote 4 il
4" min. 4" min.
5' max. 5' max.
r~——"Shared use path width ——

Shared Use Path

Bicycle - Pedestrian Path

Foreslope

DEPARTMENT OF TRANSPORTATION
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w

Place %" Dia. x 3" bolt
a minimum of 12" up
from bottom of post
when using an internal
or external sleeve.

Ground Line/

Telescoping Perforated Tube

Post (Wall [SleeveWall Slip  |[Anchor |Anchor|

Number| Size [Thick- | Size [Thick- |Base [Size  |Wall
of In. |ness | In. |ness Without|Thick-

Posts Gauge Gauge Slip  |ness
Base |Gauge

In.

1 2 12 No | 2% 12

1 2% 12 No | 2% 12

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

1 2% | 10 Yes 7

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

1 2% | 12 | 2% 12 | Yes 7

2 2% | 10 Yes 7

2 2% | 12 |2%(D)| 12 | Yes 7

2 2% | 12 | 2% | 12 | Yes 7

3& 4] 2% | 12 Yes 7

38& 4| 2% | 10 Yes 7

3& 4| 2| 12 | 2Y 12 | Yes 7

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

3& 4] 2% | 10 | 2% | 10 | Yes 7
(B) - Provide a shim as specified by the manufacturer

when placing 2%", 12 gauge posts in standard soils
without breakaway bases. Provide breakaway base when
placing the supportin weak soils. The Engineer will
determine if the soils are weak. Weak soils are
classified as boggy, wet, or loose soil areas.

(C) - 3" anchor unit

(D) - 24" x 12 ga. x 18" minimum length external
sleeve required.

e oy

- T s T T~ 7

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

Use anchor plate

a minimum of

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

Anchor unit
pay length

Anchor unit

Inserting 25" x 12 ga with 2%" x

MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:

12 ga and

inserting 2%," 10 ga with 2'%¢" x 10 ga to
achieve higher load ability is allowed.

Mounting Details Perforated Tube

Varies

Shimming agentto reduce tolerance between 3" anchor
unitand 2%;" post.

(use standard %

" Diameter
8-places

A

Q 0

A

15"

A

3" ANCHOR UNIT

SHOULDER BOLT

" diameter grade 8 bolt with proper shim)

%"-16 x 3%;" grade 8
flanged shoulder bolt.
Zinc per ASTM B633

@\%"-16 grade 8

serrated flange nut.
Zinc per ASTM B633

DIRECTION OF TRAFFIC

-

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

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

hardened slip washer

" U.S.S. flat washer
ANSI B18.22.1,

type A wide

Zinc per ASTM B633

¥5" - 13 Grade

8 large serrated
flange nut

Zinc per ASTM B633

\— BOTTOM SOIL STUB

consists of:

ASTM A572 gr. 50
plate - 1"

ASTM A569 sheet -
7

1" thick

48"

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

7

| ~
N N N Y

“‘ 18"

SLIP BASE FOR
25" POST

%" thickness
22" SQUARE

POST LOCKING | posT RECEIVER

WEDGE

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

6" Diameter

56"
6'%6"

DIRECTION OF TRAFFIC

SLIP BASE DETAIL

D-754-24

NOTE:
Properties of Telescoping Perforated Tubes 1. #""]Verltlicalclcl-j\arance of anchor or breakaway base.
— e 4" x 60" measurementis above and below post
@ ° 5 ° 3 ° locati d also back and ahead of post.
173 S |=b S » © c3g ocation an of p )
Tgbe & 2 c v 3 = E)u? gl S$EY.| §< 25~ 2. Provide 7 guage HRPO commmercial quality ASTM
Size =S85 |o53|853| €= | 58=5| 385 A569 and 3" x 3"x 7" guage ASTM A500 grade B
In. = & gn_ §°_ 3 n= anchor material with 43.9 KSI yield strength and 59.3 KSI
T 1 tensile strength. Hot dip galvanize anchor per ASTM
17 x 1% | 0.105 12 1702 0129 | 0.380 0.172 A123/153. Tolerances on anchor unitand slip base bottom
2x2 0105 | 12 2416 | 0372 | 0590 | 0.372 assembly are +/- 0.005" unless ortherwise noted.
2% x 2% 0.105 12 2773 0.561 0.695 0.499 3. Eliminate wings when anchor is used in concrete sidewalk.
3 3 4. Provide a minimum 8'distance between the first
2/1“6 X 21/16 0135 10 8432 | 0605 | 0841 ] 0590 and fourth poston four post signs.
2%, x 2% | 0.105 12 3.141 | 0.804 | 0.803 | 0.643 5. Installin accordance with manufacturers recommendation.
2% x 2% | 0.135 10 4.006 0979 | 1.010 0.783 6. Use a minimum %" diameter x 4" grade 8 concrete

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

The 21" size is shown as 2.51" size on the plans.

fastener for surface mount breakaway base.

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

SURFACE

%"11 SHEAR BOLT
HDW SET

814" Diameter

RUBBER BUSHING

MOUNT ANCHOR BASE

\\:;/

A

B

POST LOCKING
WEDGE

4" Diameter

3" Diameter

1%6" Diameter

/INDEXABLE

POST RECEIVER

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
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%" Dia. bolts with washer
and lock washer \

i

Z =S4T

il
Il
Il
Il
;.ll\/\h_¥ @
— - 17}
i &
v il H % H jmn)
g
EM[II}
JHM”\ T 60" __|
T
1

Pay Length

Ground line
‘ i ‘ B 4" Max.
‘ i ‘ See note 1
18" <
‘ ‘ ‘ 15" =§
|1 3| s
| 5|
i
e ] 5%
|1 e
‘ <
]
]
\ 25"
Anchor unit\ i ‘
]
\
,
Ly

Ground

line o \‘/
Section C-C

Max protection of the stub post is 4" above a 60" chord aligned
radially to the center line of the highway and connecting any point,
within the length of the chord, on the ground surface on one side
of the support to a point in the ground surface on the other side.

Breakaway Coupler System
for Perforated Tubes

Perforated Square Tube

/ ¥%¢" Plate formed to fit tube

%" Breakaway coupling

o
5
o
Anchor unit

Base Plate with
Breakaway Coupler

Notes:

1.

D-754-24A

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

2. Use anchor unit of the same size and specification as the post.
3. Provide a minimum 8' distance between the first and fourth post on four post signs.
4. Use the breakaway base system on standard D-754-24 or the breakaway coupling
system manufactured from material meeting the requirements of ASTM A325 fasteners
with the special requirements specified by DENT BREAKAWAY IND., INC. which
meets the test requirements of NCHRP Report 350.
Telescoping Perforated Tube
Number :
Wall Wall Anchor Size
pors | BOS I Thick. | SISV | Thick- | sip | without |Anchor Wall
In ness In ness Base Slip Base Guage
: Gauge ) Gauge In. 9
1 2 12 No 2% 12
1 2% 12 No 2% 12
1 2% 12 (B) 3(C) 7
1 2% 10 Yes 7
1 2% 12 2 12 Yes 7
1 2% 12 2% 12 Yes 7
2 2% 10 Yes 7
2 2% 12 2 12 Yes 7
2 2% 12 2% 12 Yes 7
3&4 2% 12 Yes 7
3&4 2% 10 Yes 7
3&4 2% 12 2% 12 Yes 7
3&4 2% 12 2 12 Yes 7
3&4 2% 10 2%e 10 Yes 7

8-places

174," Diameter
\ -

Varies

4"

)

15"

Shoulder Bolt

Shimming agent to reduce tolerance
between 3" anchor unit with 2%" post.
(use of standard %" diameter grade 8

12"

3" Anch“or Unit

bolt allowed with proper shim)

%"-16 x 3%%" grade 8
flanged shoulder bolt.

11/2u

Zinc per ASTM B633

&\ %"-16 grade 8

serrated flange nut.
Zinc per ASTM B633

—
Direction of Traffic
Y e

(B) - 2%" 12 gauge posts do not need breakaway bases unless support
is placed in boggy, wet, or loose soil areas.

(C) - 3" anchor unit

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION
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Mounting Details Perforated Tube

%e" dia bolt with
washer & lock washer
18 NC threaded both ends.

%" dia bolt with washer
& lock washer (bolt length

Post varies with post size)
Post
! O T T Si £h
| | / ign Horizontal stringer
| O | see note 1
[ [ //
H- =f
i oo Y = Wl
O \ +0 0@ oo O
I

7\ O \7 oL Nylon washer p— 2

ian
Horizontal stringer Sign
see note 1 Nylon washer

Side View Top View

STRINGER MOUNTING
(WITH STRINGER IN FRONT OF POST)

%" bolt with washer
& lock washer

Sign support 30° to 45°
~ y See note 3
( %" bolt

I | with washer Sign support

O & lock washer \

1 ‘ Sign

' ©) 1| o ‘

| |

| | iwif . _

O | \ Y x 1" %" x 1" Galv. steel strap /f %" dia bolt with nylon washer,
,J_I\]_‘.f G1alv. steel strap washer & lock washer
Side View Top View

STRAP DETAIL

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

Nylon Sign
washerw

N I 1

Post
M @Qgﬁ\ Sign support
\ %" dia bolt with washer

! |
¥ = £\ & lock washer
_ X T‘\ Nylon washer Sign 18 NC threaded
Sign Nylon washer

Top View
BOLT MOUNTING
BACK TO BACK MOUNTING

attachment bracket

T
(NS
l o
| I
O =
¢ post and $i } ? } H <
_/ Lo Y
Stringers same size as post—" a5
| |
Punch round and partial through | o I
angle so excess metal fits | | — Post

stringer and post holes.

STREET NAME SIGNS AND ONE WAY SIGNS
SINGLE POST ASSEMBLY
ONE STRINGER OR BACK TO BACK MOUNTING

Pay length

%" dia bolts

with washer and g | 5"
lock washer or M*Fﬂﬂ

rivets c—A4=—d==

minimum 10 gauge L—T,—kr—#
33

material galvanized hNE
same as post | N |
(1 post installation) L

%" dia bolts with
washer & lock
washer

2%.. X z%uy 21/2'. X 21/2..

Perforated anchor sleeve -
12 gauge or 3 C anchor reinforcing

4" Max.

Anchor unit
Pay length

ANCHOR UNIT AND POST ASSEMBLY

%" dia bolts ——S— ="~ <7~~~ —— 7

with washer and
lock washer or \
rivets

Anchor plate is a }<6" + 6”»{ 'k

minimum 10 gauge
material galvanized
same as post

(2 post installation)

Properties of Telescoping Perforated Tubes

D-754-25

Note:

-

. Horizontal stringers - Use perforated tubes or 1%" x %" thick,
1.08 Ibs./ft aluminum or 3.16 Ibs./ft steelz bar stringers.

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

3. Place No Parking signs with directional arrows ata 30 to 45
degree angle with the line of traffic flow. Turning the support
to the correct angle for No Parking signs requiring the above
angles is allowed. If the No Parking sign is placed with
another sign that requires placementata 90 degree angle with
the line of traffic flow, use the detailed angle strap to mount
the No Parking sign. Use flat washers and lock washers with
all nylon washers.

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

5. 4" vertical clearance of anchor or breakaway base. The

4" x 60" measurement is above and below post location

and also back and ahead of post.

Telescoping Perforated Tube
Post | Wall | Sleeve | Wall | Slip AnSc_hor Anchor
| S| T | “sae | Thet | et it | L
Posta Gauge auge Balé:e. Gnaeus;e
1 2 12 No 2% 12
1 2% 12 No 2Y, 12
1 2% 12 (B) 3(C) 7
1 2% | 10 Yes 7
1 2% 12 | 2%(D)| 12 Yes 7
1 2% | 12 2 12 Yes 7
2 2% | 10 Yes 7
2 2% | 12 | 2%(D)| 12 Yes 7
2 2Y, 12 2Y 12 Yes 7
38&4|2% | 12 Yes 7
3& 4| 2% 10 Yes 7
3& 4|2% 12 2% 12 Yes 7
38& 4| 2% 12 2%(D) | 12 Yes 7
3& 4| 2% 10 2% 10 Yes 7

(B) - When placing 2%,", 12 gauge posts in standard soils
without breakaway bases, provide a shim as specified by the
manufacturer. Provide breakaway base when placing the
support in weak soils. Engineer will determine if soils are weak.
Weak soils are classified as boggy, wet, or loose soil areas.
(C) - 3" anchor unit

(D) - 2%5" x 12 ga. x 18" minimum length external

sleeve required.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

Tube
Size

In. =

Thickness
In.
U.S.
Standard
Gauge
Weight
Per Foot
Lbs.

-
] T [
28 |0Q |53
ot~ 8NN :.83"’.

C
EEEG‘GEQE—
=T 78|72

1% x 1% [0.105| 12 |1.702

0.129 1 0.380 | 0.172

2 x2|0105| 12 [2416

0.372 | 0.590 | 0.372

2% x 2% |0105| 12 [2.773

0.561 | 0.695 | 0.499

2%s x 2%|0.135| 10 [3.432

0.605 | 0.841 | 0.590

2% x 2% (0105| 12 |3.141

0.804 | 0.803 | 0.643

2% x 2% 10.135| 10 |4.006

0.979 | 1.010 | 0.783

The 2%¢" size 10 gauge is shown as

The 2Y," size is shown as 2.51"

2.19" size on the plans.

size on the plans.
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION D-754-28

DETAILS REGULATORY, WARNING AND GUIDE SIGNS

Stringers T

48"
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N N N N N N Assembly No. 14
[ [ [ I I I
Ne L J Ne L U v Ne U U u v
24 u — 12" u 24 e 12" ] | 18" | 18" |
6 6"
1 Post 2 Posts 3 Posts
Assembly No. 12
. Sign
Sign supports
30 36 * supports
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1 Post 2 Posts
18" 9" ———— 18" ———— 9" | g 12— 12—
Assembly No. 15
1 Post 2 Posts 3 Posts
Assembly No. 16
Notes:
1. Use 0.100 inch minimum thickness sign backing material.
48"
/ ~ } T Ve ~ Ve , ~N 2. Use 1%" x 1%" perforated square tube stringers.
" n
Sign 9 120 Sll,l%ports 3. Punch holes round for %" bolt.
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Stringers

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

Assembly No. 37

D-754-32

36" 30" *
@ i * Si A 4 [ N 3 ( I ) Notes:
" gn ol :
| R e\ o < (e T
Stringer —~l__ i e B Stringer | | r }Tﬂi 22 4‘-}—{ 1. Use 0.100 inch minimum thickness sign backing material.
NOS D D T T T T T T O 18" o ___________© 1 [ Sign 2 ‘ ‘ W i )
‘ —15" 4?;_7 15" —— ‘ F } i 340 } : | | I/ support oan .‘é’, } } Sign } } 2. Use 1%" x 1%" perforated square tube stringers.
‘ I ‘ ! ! h » Ly supports 3. Punch holes round for %" bolt.
N | N | | | I | L | | I
D I
] o b e
18" Y 18" 9" N Lj J i N LJ LJ Y
1 Post 2 Posts 15" | 18" |
& &
Assembly No. 31 1 Post 2 Posts
Assembly No. 32
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" " | " MW TN~ e —_— e N RN A
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PUNCHING, STRINGER, AND SUPPORT LOCATION DETAILS
FOR REGULATORY, WARNING AND GUIDE BIKE ROUTE SIGNS

D-754-46

Sign face ‘N

b b T
" I~
24
1%" I T
12 T 12 ‘ L
e T 1 N\ Sign support — |1
© T T | 18 15" 18"
I I
I I
N N B
| Sign 18" N R
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I 1% " | .—— Sign support
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I L FEANN
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f 10%" = 3%" - 10%" i
R15-1-24
24"
;/u |
i A
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Sign face L
i Li l % / -~
{7 » m—
1 i White reflectorized background Punch holes round for %" dia
I —d| b Black non-reflectorized letters bolts. Rotate bolt location
%" (D Series) 90 degrees from detail above.
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1 Post 1 Post Railroad Crossing Sign Details
18" 15 Assembly No. 106 Assembly No. 107
Notes:
. R
e Sign support |1 3 Min 1. Use 0.100 inch minimum thickness sign backing material.
18" 15" | \ 1
} | 6' Max } | 2. Punch holes round for %" bolt.
| te 3'Min ___| I
6' Max |
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Sign length

Sign overhang 4—T—7 Sign overhang

Stringer
e _ R
Lo £ - 4} e

Bott __| 3..L¢

spacing spacing spacing 5;
|
Sign support
VARIES X 1'-6"
Sign length
Sign overhang 4—T<7 Sign overhang
]
4 N 3" .
,,,,,,,,,,, L7L,,,,,,,,,, T 6
A iy Sk gy g gy S -
12
g ’ Bolt | Bolt | Bolt
% ’j 8 spacing ' sp‘aci‘ng ' spacing L 12" 210"
@ — 3"~
L {6 T T e . L Lififjififififififigj _
11 &
N\ | J
U»Sign support
VARIES X 2'-0"
Sign length
Sign overhang 4#7 Sign overhang
A
4 ) 3" )
,,,,,,,,,,, JjL,,,,,,,,,, T 76
Bolt Bolt Bolt
2 spacing spacmg spacing
o -3 ‘ ‘ ins 18" 26"
o |
,,,,,,,,,,, L
—te_ _ _ ___°__ _ - ___ o 1 |—
11 6"
\ || J

ukSign support

VARIES X 2'-6"

SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS
FOR VARIABLE LENGTH SIGNS

Sign length
Sign overhang 4»?7 Sign overhang
4 N\ . I
- 6 g
,,,,,,,,,,, LL,,,,,,,,,,
Fﬂj,,,,,,j,,jj,,ﬁ ,,,,,,,, —
§ Bolt | Bolt Bolt 3
2] 3 spacing ' spacing ' spacing
S —3 Il 3= o e
£ L 18" 3-0
o I
- o T T ofi*LL770777777737 _
e B e
|l 9"
N Ll J |
u»Sign support
VARIES X 3'-0"
Sign length
Sign overhang 4—T—7 Sign overhang
4 1\ . I
- 6 g
,,,,,,,,,,, LL,,,,,,,,,, 1
Bolt Bolt Bolt 3
K spacing spacmg spacing
o 3 3|
S \ \ .
£ N 24" 3-6
» I
L !
,,,,,,,,,,, I
P - - - o |—
T
|l 9"
N || J i
u»Sign support
VARIES X 3'-6"
Notes:

1. Use 0.100 inch minimum thickness sign backing material.
2. Use 1%" x 1%" perforated square tube stringers.
3. Punch holes round for %" bolt.

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

D-754-47

1 POST
Sign Sign Bolt
Length | Overhang Spacing
4-0" 2-0" 18"
4'-6" 2'-3" 21"
50" 26" 24"
56" 29" 18"
6'-0" 3-0" 20"
6'-6" 3-3" 22"
7-0" 36" 24"
76" 3-9" 2-20" & 2-19"
8-0" 40" 21"
8-6" 4-3" 2-22" & 2-23"
9-0" 4'-6" 24"
9-6" 4-9" 4-20" & 1-22"
100" 5-0" 2-21" & 3-22"
10-6" 53" 4-23" & 1-22"
11-0" 5'-6" 24"
11'-6" 5-9" 21"
12-0' 6'-0" 22"
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS
FOR VARIABLE LENGTH SIGNS
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Notes:
1. Use 0.100 inch minimum thickness sign backing material.

2. Use 11" x 1%" perforated square tube stringers.

3. Punch holes round for %" bolt.

D-754-48

2 POSTS
Sign Sign Post Bolt
Length | Overhang| Spacing Spacing
4'-0" 1'-0" 2'-0" 18"
4-6" 13" 20" 21"
5-0" 1-0" 3-0" 24"
5'-6" 1'-3" 3'-0" 18"
6'-0" 1'-6" 3'-0" 20"
6'-6" 1'-3" 4'-0" 22"
70" 1-6" 40" 24"
7-6" 1'-9" 40" | 2-20" & 2-19"
8-0" 20" 4-0" 21"
8-6" 1'-9" 5.0" | 2-22" & 2-23"
9-0" 20" 5-0" 24"
9-6" 1'-9" 6-0" | 4-20" & 1-22"
10-0" 2'-0" 6-0" | 2-21"&3-22"
10'-6" 2'-3" 6-0" | 4-23" & 1-22"
11'-0" 2'-6" 6'-0" 24"
116" 29" 6'-0" 21"
12'-0" 2'-0" 8'-0" 22"
12'-6" 23" 8'-0" 23"
13'-0" 2'-6" 8'-0" 24"
136" 2-9" 8-0" | 3-22'&4-21"
14'-0' 3-0" 8-0" | 2-23"&5-22"
14'-6" 3-3" 8-0" |6-23"&1-24"
15'-0" 3'-6" 8'-0" 24"
15'-6" 2-9" 100" | 6-22" & 2-21"
160" 30" 100" | 4-23" & 4-22"
16'-6" 3-3" 10-0" | 6-23" & 2-24"
17'-0" 3-6" 10'-0" 24"
17'-6" 3-9" 10-0" 22"
180" 30" 120" | 6-23" & 3-22"
18'-6" 3-3" 120" | 6-23" & 3-24"
190" 36" 120" 24"
19'-6" 39" 120" | 8-22" & 2-23"
20-0" 40" 120" | 8-23" & 2-22"

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

9-25-12
REVISIONS issued and sealed by
DATE CHANGE .
8-30-18  [Updated notes to active voice. Kirk J HOff’
9-04-19  |New Design Engineer PE Stamp. Registration Number
PE- 4683,

on 9/04/19 and the original
document is stored at the
North Dakota Department
of Transportation




2"x2"x12 ga. —

%" dia. bolts with
washer and lock washer X

Ground line

2%"x2Y%,"x12 ga.
anchor unit

6" "
Tt

%" dia. bolts with washer

and lock washer or rivets

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

i washer and lock washer

1

=T

4"
!

Anchor unit (E)

%" dia. bolts with

Anchor unit J"

%" dia. bolts with
washer and lock
washer ‘

an

j

J_LV\J,J_L

i o

EHEE]

Colilee 1

12"

26" mi

U-Channel Anchor Unit Assembly

—

Vi

I

= 1%~

1/Bu

SR

n.

3%e"

Steel Post Detail
Approx. 2 Ib/ft

OBJECT MARKERS

Object markers N\

D-754-82

Object markers Type Il 7,

Type Il (back to back) XF==-JF ==+ Object markers

(back to back) Object markers Object markers Type Il

__ "
‘M ‘ I 1 I . .
k i [ [ Object markers I I I Object markers Object markers
(] Type Ill Type Il Type Il
Il Il I I I
Il Il I 1 I k 4
I I \\ I Il I ‘ ‘
I I Edge of shoulder H ; ; H
Il Il
I 1 I I I N ||
Il I Il
Il Il
I 1 I I I N ||
Il I Il
Il Il
Ll I I I i i
o - o - m m I o - H7 o H o

Edge of shoulder j

I I \ I

Object markers
Type lll

i
Object markers

#\[

Object markers I I I
Type Ill

Box Culverts
greater than 10'

1
Object markers

Type Il

L~
Object markers

Type lll

Notes:

Bridges (B)

A
Object markers

Type Il

(A) Use %" dia. tension pin type or other non-rust vandal resistant fastener with min. outside dia.

1¥6" flat washer.

(B) At locations of approach guardrail with reflectors and end terminal with impact head object
markers, do not install object markers.

(C) Use two object markers for back to back mountings. On bridges where the distance between
wheel guards is less than the approach width, mount object markers vertically on steel posts
in front of the bridge railing on each side of highway to mark the horizontal clearance. Use
0.100" minimum thickness sheet aluminum for sign backing material. Use ASTM Type XI
sheeting for Type Il object markers and ASTM Type IV background sheeting with ASTM
Type Xl reflectors for Type Il object markers.

(D) When object marker is located 8' or less from shoulder or curb, provide 4' minimum vertical
clearance from near edge of traveled way to bottom of sign. When located more than 8'
from shoulder or curb provide 4' minimum vertical clearance from ground to bottom of sign.

(E) Use 4" vertical clearance for anchor or breakaway base. Provide 4"x60" measurement
above and below post location and back and ahead of post.

I
(back to back) Type llI Object markers J‘k \lw
Type Il - C _— _ ]
(byapcek to back) (T)yb,J)chtnm areers
7
Pipe Culverts Pipe Culverts Box Culverts
10" max greater than 10' 10" max
1/1’_7 "1, —R1 i
iy Y/ mn
. %" hole - o
% 76" hole ¥
fefffc"&"é %\‘ 3 12 Yellow ‘ ‘
1 . 1" Type Il )
White - Black % 3 Type i |
background N 3" 1
L . Yellow u
=\ J ¥
1/‘,, Black H
5 J SN NS ] S_—
R=15" R =15" - 1
Object Marker Object Marker Left Object Marker Right |
OM2-1V (C) OM-3L (C) OM-3R (C) I
Type Il Type Il Type I X
4'min. (D) I
1
- 1%6"—1 Fastener (A) i i
I /— Object marker 1 /7 Ground line
H
GIIESIIESIIE NN

— 1% ——
| g
Aluminum Post Detail
Approx. 0.88 Ib/ft

Fastener Detail

\
Anchor depth  \

[ "
P‘LA

Object Marker

Installation Detail

8' Type Il
10' Type lll
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
ya Ground line 10-3-13
REVISIONS
DATE CHANGE
7-18-14 Revised Note C
8-30-18 Updated notes to active voice
and removed note.
9-05-19 New Design Engineer PE Stamp,

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




Docusign Envelope ID: 16F7A80B-8DD6-45CC-B8F9-AA9BEDO1BCFF

See Note (A)l

Ramp

Driving Lanes

Two-Lane Highway

(A) Install additional marker where multiple pipe
installations have a width greater than 10'".

See Note (A)

v

Culvert
Opening

KSee Note (A)

ulvert

|.__Cuh
Opening

' q

Approach

¢ Roadway

-
»

|
|
|
/

|
: 6 See Note (A)
A

OBJECT MARKERS - CULVERTS

_Outside Lane

. Median Lane

=
=]
[c
2]

_Outside Lane |

Median Lane

Shidr

One post optional
either side

Mainline Divided Highway

Shidr

Shidr

Culvert Openings 10' or Less

Mainline Divided Highway

Shidr

Shidr

Culvert Openings Greater than 10'
Multiple Installations

Top 12 inches painted black

Installation

U-Type Post

D-754-83

Driving Lanes

Shidr

Driving Lanes

Shidr

Note:

/" Post Location

ulvert

_cul
Opening

Culvert
Opening

Mark each end of culverts within the right-of-way
with a post. Install posts in front of culvert in direction
of travel along the side of culvert and one foot from
culvert opening unless shown otherwise in plans.

‘ L‘i 113/16"44 ‘ ‘

1% — \
3" 1

f 3Yg" 1

Steel Post Detall
Approx. 2.0 Ibs/ft

Aluminum Post Detail

Approx. 0.88 lbs/ft

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

8-05-13
REVISIONS
DATE CHANGE
7-7-14 Revised Notes
8-30-18  |Updated notes to active voice.
9-05-19  |New Design Engineer PE Stamp.
3-13-25  |Added Approach Pipe Detail.

03/13/25

PROFESSIONAL
PE-4683




RUMBLE STRIPS D-760-1
INTERSTATE HIGHWAYS

NOTES:

1) Discontinue rumble strips through ramps and tapers.

¢ | Shoulder Rumble Strip; Median Full Depth PCC Shoulder 14" ——f =
Hl NI RN
+ =
1;{.. T Edgeline Pavement Markingl
6"
16' PCC
Driving Lane » 12'
Centerline Pavement Marking7 Centerline Pavement Marking7
¢- - = = —— - - - - - —— - - 1€
, 12!_6"
14'PCC Driving Lane »
See Inset A
Edgeline Pavement Marking Shoulder Rumble Strip /_l 14" 6
/ 7 I L
14 Il \ T
[ Iy [T T T T T T I T I T T I I T T T I I T T I T I I T I T I I T T T T NI T I I T T I T T T ITIN T TTTT]
Joint — T 14"4 L«
8 Outside Shoulder 8-6"
(HMA or 6" PCC) Rumble Rumble
Strips Strips
Taper
\
Edgeline Pvmt Mkg
R R TIIIIN I Pavement surface 14—
Shoulder Rumble Stnp‘\ l | | | | | | | | | | l l | | | | | | | | | | l Milling Depths i I:jA—ﬂ DEPARTMENT OF TRANSPORTATION
Location A Depth — 12-29-09
N Ry ¥ 12" — ] = 12" —=] |=—o (ig) g/lzllg 1;:6 g REVISIONS
T | im o | R T ‘
® 9-08-11  [Revised Notes and D-760-1.
14| 438 | 716 | @ 1 [iotsd trawing for centy. PROFESSIONAL
7 500 112 11-16-21  |Added rumbles to end of taper.
PCC Pvmt . 83/4 438 7/16 S.I.D.U.S.O.I.d.aLRu.m.b.l.e_S.ttlp_ELO.f.LE 5-26-23 Rumblestripsmadesinusoﬁdal. PE-4683
Outside Shoulder Transverse Joint 10172 281 | 9/32 T
12 1/4 156 5/32
14 62.5 116
) . Di . bl . o hsi f PCC -
(Layout for opposite shoulder reversed) 05/26/23




DocuSign Envelope ID: F823D7A4-83CC-4936-ABE1-378FF7682B3C

2' | LSJ 16 | \

Shidr, if present

. Pavement Marking Message Details ‘ e | D-762-1
16" 7", 16" 7" 15" 1" 16" |
| | I \ 1
/\ o 4\ ]
M 4 e 6-4%5"
© - 10° 5-9"
A | o
4 o 14-10%" \/
e L T - 129" e
g-0" b | »2.10/4 18-0"
Z 5
4 | o
o
< : 79"
< b 45°
WAL /
1N L] 12" —] f— | 10 —L 18" 4"*1 L *\/ -
| 210"
‘ 6-6" e g ; >
22S.F. 12 8. F. 16 S.F 27 S.F. 41S.F.
4L Note: Rotate merge arrow
T . . . 20° from edge of roadway.
1.0% " Y oe M e L i , 16" ‘4 ‘4 4‘ 16" ‘4‘ 16"
_ I -
N I Speed ' Chevron Spacing
T /\ /\ 16" Limit | Chevron Width | ™y 5046 Traffic
- ] 0-25 mph 8" 5'
1-9%" "
) OHAH —E 30-40 mph 8" 15
I e 45 mph " :
s | = |- | 6 and above 12 25
1-0%" n 16" 80" Chevron Crosshatching Table
T 18 Edge line
) = [ =l |- 4 — e A
2'-07%" " |
) 3 U\ Ts — % —
16" ‘ L '
L] L] 1 Edge line
o e g | [ | Centerline Pavement Marking Skip Spacing Detail
4S.F 22S. F. 46 S.F. Advance Placement Distance
for Railroad Warning Signs
Posteq or 85th Aqvance
Shidr, if present Percentile Speed Plstance
| 20 mph min. 100 ft
£ + 12" min to 30" max 25 mph min. 100 ft
Curb face 24..- I 30 mph min. 100 ft
4" space I 24" 35 mph min. 100 ft
between lines 24" - I 40 mph 125 ft
Bands at right angles to pavement 2'x6', 2'x8', 2'x10' or 2'x12' white line 24" 45 mph 175 ft
6" yellow ¢ 2 1 50 mph 250 ft
V4 (See Notes) IWheeI track 30" 55 mph 325 ft
p— — —— oan - I o ) 60 mph 400 ft
6" yolow \ ' I 12" min to 30" max 65 mph 475 ft
sipe f e pesent 2 I | 70 mph 550 ft
(See Notes) — > 16" € of driving lane IWheeI track 30" max

26'to

¢ of Road 24"
vy~ 2 I |

6" min to 15" max

nearest rail [‘

Continental Crosswalk Detail NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-6-11

24' 20" - 16'

\ |

REVISIONS
DATE CHANGE

60'
Li See Advanced Placement Distance table at right

10-17-17 pdated to active voice.
08-27-19  [New Design Engineer PE Stamp

See Standard
Drawing D-754-81

Notes:
Mark a three lane roadway with a centerline for two-lane approach
operation on the approach to a crossing. On multi-lane roads,
extend the transverse bands across all approach lanes, and use
individualR X R symbols in each approach lane.

See plans for correct message. Use white pavement markings
unless noted otherwise.

Railroad cross & 2 R's  60.
3 Bands (12'lane)

.F. NOTES: 01-28-2020 [Revised min Stop Bar distance to rail.

11-22-2023 [Revised pavement marking widths.

mwn

~
N O
n9

1. Normal width line - 6 inches wide for freeways,
expressways, and ramps; 6 inches for all other
roadways with speed limits > 40 mph,

2. Use 4 or 6 inch wide pavement marking for all
other roadways with speed limits < 40 mph.

*Stop Bar nearest crossing - 8'from gate or 26'to
nearest rail - Use whichever is further from tracks.

PROFESSIONAL

PE-4683
11/22/23




DocuSign Envelope |D: 09EA856C-BD61-42B6-B726-BC2420A5CEC1

6" white edge line

24" white
stop line (G)

6" yellow edge line

| 76" white edge line

6" white centerline
(10'line, 30" skip)

6" white edge line Finished shoulder

12

6" yellow edge line
6" white edge line

290'(D)

INTERSTATE PAVEMENT MARKING
4 LANE DIVIDED HIGHWAY

Finished shoulder

" white channel line Theoretical gore

6" white centerline

6" white edge line (10 0'skip)
597“7[7\_‘

| gore
et A
: 112 N |
— 30 —] ) [~&
L f 10" = e ! 290(D) ks La” dotted white line LFinished shoulder
(2'line, 6' skip)

6" yellow edge line

Finished shoulder

597"
yellow edge i

RIGHT SIDE EXIT RAMP
TAPERED DECELERATION LANE

Finished shoulder

Theoretical gore

12" white channel line

290'(D)

6" dotted white
(2'line, 6'skip)

Finished shoulder

L [0}
6" white centerline

(10'line, 30' skip)

6" white edge line

/
e line —

LG" white edge line 6~ 290'

LEFT SIDE EXIT RAMP
TAPERED DECELERATION LANE ®

6" white edge line

»
6" yellow edge line
6" white edge line

6" white edge line

- - - 5 = =

> 6" yellow edge line

i H— /
30" =

(for estimating purposes)

1000’ Crossroad

Finished shoulder (2'line, 6'skip)

LG" dotted white line

10'—71-3—0‘ =

6" white centerline
(10'line, 30' skip)

iz = _ _
f
\—6" yellow edge line
Full width

ENTRANCE RAMP
TAPERED ACCELERATION LANE

Theoretical gore 12" white channel line 6" white edge line

6" white edge line

905" +/- 1

/ Finished shoulder |
t

6" yellow edge line

6" white edge line

M 10—
6" white edge line

6" white centerline
(10'line, 30' skip)

.

6" white centerline
(10'line, 30" skip)

6" yellow edge line

LS" dotted white line
(2'line, 8'skip)

X ' ] !
Finished shoulder 6" yellow edge line

ENTRANCE RAMP
PARALLEL ACCELERATION LANE

12" white channel line

/6” dbl yellow barrier .

6" yellow edge line

24" white
stop line (G)

6" yellow edge line

6" white edge line
6" white edge line

6" white edge line

|1 line (4" between) 240 [ Varies (C) ‘ 196" 6" white edge line
6" yellow edge line 6" dotted white line
Hei| He12! _2 (2'line, 6' skip) 6 Finished Sho“Ide"‘\‘ | 6" yellow edge line
12 fer E—— —_— .. FR -
— Ry -
Ll ya 2T | Y
4 ™ ke" white edge line Z I { | |- [T l‘ 1
O 6" white edge line . / \ . ! 200 I 30 —
9 Finished shoulder 6" white centerline 10 =] =

(10'line, 30' skip)
6" white edge line

LEFT SIDE EXIT RAMP
PARALLEL DECELERATION LANE

196'

Varies (C) 1 240 |

6" dotted white line

CROSS-ROAD & STRUCTURE

Engineer will determine length striped.

6" yellow edge line

(10'line, 30" skip)

| 6~ f~— (2'line, 6'skip) 6" white edge line
——+ s ﬁg
12' m
6" yellow_ centerline 7 - - ,iﬂlzL, """"" ,,,,,,,,/,,,,,,, . _
(10'line, 30" skip) Tiz | | | 12 T L
A —0 — | 200 1 \ \ 0=
10' =] f=— Finished shoulder

6" yellow edge line

RIGHT SIDE EXIT RAMP
PARALLEL DECELERATION LANE

D-762-2

NOTE:
(A)  Normalwidth white edge line - 6 inches wide for freeways,
expressways, and ramps; 6 inches for all other
roadways with speed limits > 40 mph,
Use 4 or 6 inch wide pavement marking for all other
roadways with speed limits < 40 mph
(B)  Normalwidth yellow edge line - 6 inches wide for freeways,
expressways, and ramps; 6 inches for all other
roadways with speed limits > 40 mph,
Use 4 or 6 inch wide pavement marking for all other
roadways with speed limits < 40 mph
(C) Assume "varies" equals 790’ for purpose of estimate. Place
pavement marking from beginning of taper to the 12" line
(D)  Beginning of physical gore to theoretical gore. X
(E) If the distace is less than 350'extend the 12" channelline
to the theoretical gore, otherwise use 195'.
(F)  Use 195'for estimating purposes
(G)  Notrequired for gravel surface crossroad approaches.
(H)  4'minimum, 15'maximum from nearest edge of intersection
traveled way.
Iy Extend dotted line untilit touches the edgeline.
BASIS OF ESTIMATE
LOCATION ITEM
12" White channel line 580 LF
Right or Left Side 24" White stop line 60 LF
Exit Ramp 6" White dotted line 148 LF
TAPERED 6" White edge line 1115 LF
8" Yellow edge line 1075 LF
12" White channelline 390 LF
Entrance Ramp 6" White dotted line 258 LF
TAPERED 6" White edge line 1270 LF
6" Yellow edge line 1075 LF
12" White channel line 396 LF
Right or Left Sid 24" White stop line 60 LF
ExtRamp ° | 6" White dotted line (C) 258 LF
PARALLEL 6" White edge line 1115 LF
6" Yellow edge line 1075 LF
12" White channel line 388 LF
Entrance Ramp 6" White dotted line 283 LF
PARALLEL 6" White edge line 1275 LF
6" Yellow edge line 1075 LF
6" White lane line, 10'line, 30’ skip 2640 LF/MI
Main Line ,
(Both Roadways) | 6" White edge line 10,560 LF/MI
6" Yellow edge line 10,560 LF/MI
6" White edge line 2000 LF
Cross Road 6" Dblyellow barrier line (4" between) 2000 LF

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

8-3-11
REVISIONS
DATE CHANGE

10-17-17 | Updated to active voice
10-25-19 | Replaced 2' Max dim with Note (1) PROFESSIONAL
11-05-21 | Revised labels
112223 | Revised pvmt marking widths PE-4683
1-17-24 | Revised wide pvmt marking width 01/17/24




DocuSign Envelope ID: ABCF7EEC-0FOE-43FC-8985-B836A5F8BOCC

rﬁ ¢ Roadway

! 12 ; 12' '
1”—‘@ P kg 1"»\L
—fe'— »@Fﬂ* —6" y‘«

White edge
line

Yellow barrier
and/or lane line

Two Lane Two Way
RURAL ROADWAY

L-—— ¢ Roadway

\L White edge

line

PAVEMENT MARKING

r € Roadway

I 12 ‘ 12!
1"—(}« 3"-‘ — 1" »1%
— 6" —e— —i6'h—
Yellow median L\_Nhite lane White outside
edge line line edge line
Two Lane Divided
Rural Roadway
PRIMARY HIGHWAY
Asphalt Section
—~— ¢ Roadway
12' # 12
L i 1=
i B i
17 i 11

Yellow median

L White lane

L White outside

Two Lane Roadway

INTERSTATE HIGHWAY

Asphalt Section

edge line line edge line
Two Lane Divided
Rural Roadway
PRIMARY HIGHWAY
Concrete Section
;<—¢_ Roadway
[ 12 L— 12 |
1'—(»« 3" i 1"—1%
— "= e ing 6"
Yellow medianJ mgite fane \—White outside
edge line edge line

White edge —/

line

12 ‘ 12
1" 1" »\L 1"
|
e e —p
L ‘LI T
Yellow median :{xgite fane L White _outside
edge line edge line
Two Lane Roadway
INTERSTATE HIGHWAY
Concrete Section
‘{7_ Roadway
12 forv W|dth f 12
L 4L QL 3 — 1"e

— »46»« *16?*’*‘*15%9’* ——

}<7
Yellow lane \—Wh\te Iane\

lines line White edge
White \ane ) line
line Yellow Barrier

Yellow Barrier line
line

RURAL FIVE LANE ROADWAY
Asphalt Section

¢ Roadway

See plans .
for w%th 12

2| =2
2= 2=

|
——{6'— »@Twr« ‘ *@T‘sur

[ = i ||
/ \4:” lane

White lane LWh\te lane
lines

line line
Yellow Barrier

line

Yellow Barrier
line

URBAN FIVE LANE SECTION
Asphalt Section

rﬁ ¢ Roadway

12' 12'

gk
17 I l I T
White edge White |aneJ mne fane White edge
line line Yellow barrier line
lines
RURAL FOUR LANE ROADWAY
Concrete Section
er Roadway
12 12 ‘ 12 ‘ 12
{»— 2
" — 2"~ 1"
|
—=46"
S S S
I 17 Y

— I —]
/ \— White lane
White lane line
line

Yellow barrier
lines

URBAN FOUR LANE SECTION

Concrete Section

¢_ Roadway

12' t 12

for W|dth
I -

—e— ——i6"=— ﬂfﬂ*r‘ ,G_,Gr — 6"

. 12!
=2"
e (— z—L 21 Pr— Pr—
1.
—

6"
=l

D-762-4

NOTES:

Continue edge lines through private drives and field
drives. Break edge lines for intersections.

=/

“ I 4 Il \ = A AL For section lines, county roads, and street approaches,
White ed eJ Yellow lane White lane White edge stripe the radiiand edge lines of the paved surface
line 9 White lane lines line line within the right of way except where curb and gutter

li N .
ne Yellow Barrier I:;IOW Barrier is present
line 2. Normal width line - 6 inches wide for freeways,
expressways, and ramps; 6 inches for all other
RURAL FIVE LANE ROADWAY roadways with speed limits > 40 mph,
Concrete Section ) ) }
3. Use 4 or 6 inch wide pavement marking for all other
roadways with speed limits < 40 mph.
€ Roadway
1 ‘ 12 ‘ for W‘Idﬂ'l ‘ ‘
1" 2" »« ;o2 —<
»16 16"~— »4'6_ = ‘ V »16 >«
[— 71\
White lane Yellow lane Wmte lane
line Yellow B lines line
vt arrier Yellow Barrier
ine .
line
URBAN FIVE LANE SECTION
Concrete Section
—~— & Roadway
12' } 12' “ 12' t 12'
2"
1" == 3" = 2"—1r 3"~ =— 1"
’ ol
—je=— e e —E— e
White edge JWhlte |aneJ \ / LW"i‘e 'a“e\x White edge

. line
line line Yellow barrier

lines

RURAL FOUR LANE ROADWAY
Asphalt Section

—~— ¢ Roadway

12 12 ‘ 12" 12'

I
I~ on
3 2] 3

4»{6
o ] —p'—
/ [ ]
White lane White lane

Yellow barrier
lines

URBAN FOUR LANE SECTION

Asphalt Section
Edge line
_ T .
| |
t — 30 =
Edge line

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

line

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-1-10
REVISIONS
DATE CHANGE
10-17-17 pdated to active voicz
08-27-19  |New Design Engineer PE Stamp
11-22-23  |Revised pavement marking widths | PROFESSIONAL
07-09-24  Modified Note 1. PE-4683

07/09/24




DocuSign Envelope |D: 09EA856C-BD61-42B6-B726-BC2420A5CEC1

SHORT-TERM PAVEMENT MARKING D-762-11

Edge of Driving Lane\

o 30 Edge of Driving Lane Edge of Driving Lane
6" yellow line \ \

€ L 6" Yellow Barrier Line ~ 10"~ 30 . 10 30
Te White Lane Line " ‘h ﬂ 6 White Lane Line

. 6" Yellow Barrier Line
Edge of Driving Lane—/ /
d N 12" White Channel Line
_~—Use 12" White Channel Line at ¢ i
6" Yellow Lane LmeJ
50'

major ir ons-length varies A/
6" Yellow Barrier Line ! Varies
; 6" White Lane Line 6" White Lane Line

Painted or Tape Lines AN

Edge of Driving Lane —\
10
' - d 3.33 / ivil
’— 10 ri 30 4—1 233 ‘;t Edge of Driving Lane Edge of Driving Lane

e e [y
=

€ L ’L‘ . Yellow Raised Pvmt. Mkrs Palnted or Tape Llnes Palnted or Tape LlneS
10’ 10‘4 Continue 10' Spacing

Yellow Raised Pvmt Mkrs

/

Edge of Driving Lane

Edge of Driving Lane*\ Edge of Driving Lane\
10’ 10
Raised Pavement Markers ~ 10— 30 = F 333 10 30 33y
‘ 3.33 f* r 333 1

TWO-LANE TWO-WAY ROADWAY R T T RN o T

White Raised Pvmt. Mkrs LWhi(e Raised Pvmt. Mkrs ‘_ 10' -‘

e - - Errn = = = = E FE E E E FE E B E¥E B E
\ Double Yellow Raised Pvmt. Mkrs
~ A=
—¢ te”"‘” Raised Pumt. Mkrs = 104 € \ c /— White Raised Pvmt. Mkrs
et - = - - E E E = = A= - -
Edge of Driving Lane
\ o] | | 10
10" k 50' 1 " . :
White Raised Pvmt. Mkrs channel line,

[ e it use at major intersections-length varies - ’—K e e Varies

’— 10' —ri 30’——‘ L White Raised Pvmt. Mkrs
T 6" White Lane Line /

Edge of Driving Lane
\* € N— 6" Yellow Barrier Line

T

T

T
1

White Raised Pvmt. Mkrs

/

Edge of Driving Lane

Raised Pavement Markers Raised Pavement Markers
\ e Lame L FIVE LANE ROADWAY TWO WAY LEFT TURN FIVE LANE ROADWAY WITH MARKED ISLANDS
" ite Lane Line
Edge of Driving Lane—/
Painted or Tape Lines
Edge of Driving Lane NOTES:
\ 1. Place no passing zones on two-lane two-way roadways as shown. In lieu of shortterm no
o passing zone pavement markings, place no passing zone signs. Replace no passing zone signs
<10'-h30*ﬂ — 3.33' with shortterm no passing zone pavement marking within three days.
3.33' ’_7
N . . 2. Place shortterm center line stripe (paint) on top liftto match exact placement of permanent stripe.
White Raised Pvmt. Mkrs
- - - - - - - - - = - - - - : : : o NORTH DAKOTA
S = = = = = = = \k = = = 3. Remove raised markers and tape markings after permanent pavement marking is installed. DEPARTMENT OF TRANSPORTATION
€ L 10"1 Yellow Double Raised Pvmt. Mkrs 12-1-10

4. Normalwidth line - 6 inches wide for freeways, expressways, and ramps; REVISIONS

[t e [t

\L 6 inches for all other roadways with speed limits > 40 mph. DATE CHANGE
White Raised Pvmt. Mkrs 3-29-16 R?-number?d ) bg[;_g;;%_ﬂ
previously was D-762-6)
5. Use 4 or 6 inch wide pavement marking for all other roadways with speed limits < 40 mph. 1017417 lu Y ) ) PROFESSIONAL
-17- pdated to active voice. PE-4683
Edge of Driving LaneJ ) . ) ) ) ) ) ) 8-27-19 New Design Engineer PE Stamp. 01/1 7/24
6. Wide lines - 8 inches wide if 4 inch normal width lines are used and 11-22-23  |Revised pavement marking widths]
12 inches wide if 6 inch normal width lines are used. 1-17-24 Revised wide pvmt marking width

Raised Pavement Markers

FOUR LANE ROADWAY




%" Dia guardrail bolt 1%"

%u
[

4%

rLEg

Two %" square J 7%

w | [T

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

One "%6" x 2" rectangular
slot for attaching rub rail
Splice Plate to post

C6 x 8.2 rub rail

— Splice plate
1" 1 %n
1%"

- - A
110 *L* f———

Splice Detail

Varies

Varies Varies

T " %' Clipped
7w head
‘ or 1% _ optional

%" Diameter Guardrail Bolt
L Thread Length

1%" | Full length thread

2" 1%" Min thread length
9%" | 4" Min thread length
18" 4" Min thread length
20" 4" Min thread length
22" 4" Min thread length
25" 4" Min thread length

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

== L
1% He"

%" Dia recess nut

%" GUARDRAIL BOLT
& RECESS NUT

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

long with regular hex head nut.

W-BEAM GUARDRAIL GENERAL DETAILS

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

Cross section is to

nest with W-beam
I Neutral axis )«3—>(
<

5] f2- -

| 26

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

7V 1-10%"
3" ) ISARYA 4" 4

12%"

)/ 1" Dia holes
%" x 21" Post bolt slot

2%," Slot for a %" Dia x 114"
long guardrail bolt

W BEAM TERMINAL CONNECTOR

"x 8" x 14"

/ Block

%" Hole for
%" bolts

6-0"

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

Post

6"x8" TIMBER POST & BLOCK

%" Diameter Carriage Bolt

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

%" Hex nut

%" CARRIAGE BOLT & NUT

0.080" Aluminum plate. Place type XI
reflective sheeting on both sides of top 7" of
plate. On divided highways, apply sheeting
on side facing traffic.

6"
All corners *1 rf

Wooden offset —

= ]
< |5 }

Flat washer

with button head

<]

E(

)

{

[t

block

Roadway J{ — e

face Front Side
REFLECTORIZED PLATE DETAIL

Additional reflectors are added to the W-beam guardrail quantities
for placement on end treatment.
¥
1"
— T 6"x8"x14" W()-oden o-ffset block
?\I @ 20 Penny galvanized nail
I . Optional nail position only.
Flat washer 2 nails required.

Black
3" wide

%" Dia post bolt, length varies
depending on the type of post used.
Ll Use bolt similar to splice bolt.

TYPICAL POST
ATTACHMENT DETAIL

Post bolt slot
€ — 45"

o —
—
! Splice bolt slot
EE 43/% 2%," x 1%" for
a %" x 1%" long
i g guardrail bolt
[oell [
T

Tolerance
(X" +1%")

Post bolt
slot %" x 214"

.|
Tolerance '
1%

,+,
SPLICE DETAIL

Varies

Varies

— Yellow
3" wide

IMPACT HEAD OBJECT MARKER

__——2No. 12, 1%" wood screws

3%e"

Sheet thickness

196" R

12" (£%5")
\

%R

= — J
ToIeranceJ A\‘/«e"

(-0",+%6")

W-BEAM CROSS SECTION

D-764-1

NOTES:

1. Place reflector plates at the first post and spaced at 25' centers on
guardrail less than 250" in length and at 50' centers for guardrail over
250' in length. Use reflector the same color as the pavement marking
adjacent to that reflector unless noted otherwise on the plans.

2. Dispose of excess earth from excavations for guard posts as directed by
the engineer. Replace bituminous material where guardrail is installed
after mat is placed. Include cost of excavation and replacing of
bituminous material in the price bid for other items.

3. Place Object Marker within the vertical edges of the Impact Plate. Use
type Xl retroreflective sheeting meeting the requirements of Section
894.02.E of the standard specifications. Apply sheeting to 0.100
Aluminum sheeting meeting the requirements Section 894.01.A. Attach
the Object Marker to the Impact Head Plate with non-rust rivets or some
other non-rust attachment device. Slope stripes downward toward the
roadway side.

4. Guardrail installation height tolerance = - 4", + 1".

5. Standard W-Beam rail post bolt slot spacing is 6'-3". Post bolt slot
spacing of 3'-1%4" is acceptable.

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

10-11-13

REVISIONS

DATE CHANGE

10-25-19  |Updated notes to active voice
land added Note 5.
12-02-20 |Updated clipped head to optional

12 02 2020




Cable anchor box

Cable anchor box shoulder bolt
" A325 structural nut
16" OD x %g" ID A325 str. washer

L, n(8), o(8), p(16)

W-beam
Impact head

guardrail, 12 Ga

SEQUENTIAL KINKING TERMINAL

Wood CRT post

(P (Posts #3 through #8) )

f

f

Begin payment
for W-beam
guardrail (LF)

End payment for
installation (ea.)

+
I

| B | |

ZW-b-’:bam guardrailend section, 12 Ga

[

W-beam guardrail, 12 Ga

©

ZW-beam guardrail, 12 Ga

©

50

PLAN

6-3" T 6-3" i 6-3" T 6-3" i i 6-3" i 6-3" i 6-3" |
A ‘ B ‘
T = -
i Z i N M T s /N T s N[ B / /
Ground strut | “ %" Dia x 1%" - L L L I
splice bolt [~ [ — — — |
%" Dia H.G.R nut ]
d(8), h(8 I
N First post N — (8). h(®) o U (. (| L u\\
assembl Second post \—> B Standard i
y assembly bottom andard line post
bottom
L ELEVATION
- A
%" x 4" Hex bolt grade 5
%" Dia x 8Y." hex bolt GRD A449 %" Hex nut
Bearing plate First post assembl %" Dia hex nut ' Waslr)\(ezr)
y First post .m a,c,

®

top assembly top

1" Anchor cable hex nut
1" Anchor cable washer

/—
1" Anchor cable
hex nut
1" Anchor Bearing
cable plate r
washer ®
I, m
}:' Bct cable
‘ anchor
assembly 1
1

am

Ground strut
%" Dia x 9" hex

bolt GRD 5 — First post assembl
%" Dia H.G.R nut bottofn @ v First post assembly%—/
%" washer bottom  (E)
f, h, 9(2)
SIDE VIEW FRONT VIEW

POST #1 CONNECTION DETAILS

~—0 to 2-0" Rail Offset

%" Dia x 9" hex bolt GRD 5

%" Dia H.G.R nut
%" Washer

50"

Second post assembly
top

SIDE VIEW DETAIL OF POST #2

Second post assembly
bottom

©

GENERAL NOTES:

N o

w

»

o

o

~

[

Second post assembly top \ d

%" Dia x 8Y," hex bolt GRD A449
%" Dia hex nut

/]

IMPACT HEAD CONNECTION DETAIL

FLARED

INSTALLATION
25:1 maximum flare rate

. Use breakaway posts with the SKT.

Use galvanized bolts, nuts, cable assemblies, cable anchors,
and bearing plates.

Flare the SKT ata rate of up to 25:1 to prevent shoulder
encroachment by the impact head.

Grade site as needed to prevent lower sections of the posts
from protruding more than 4" above ground (measured
along a 5'cord).

Drive the lower section of the hinged posts without the upper
post attached. If the postis placed in a drilled hole, compact
the backfill material satisfactorily to prevent settlement.

When rock is encountered during excavation, use a 10"
diameter post hole, 20" into the rock surface, if approved by
the engineer. Place granular materialin the bottom of the
hole, approximately 27" deep to provide drainage. Field cut
posts 1 & 2 to length, place in the hole, and backfill with
adequately compacted material excavated from the hole.

Place the breakaway cable assembly taut. Use a locking
device (vice grips or channellock pliers) to prevent the cable
from twisting when tightening nuts.

"Toe nail" the wood blockouts on post#3 through post #8
with two 20 penny galvanized nails in each rectangular post,
to preventthem from turning when the wood shrinks.

%" Dia x 1%4" splice bolt

%" Dia H.G.R. nut

Ground strut
- ™

2 2 \‘ I
sgt?ggd p(git assembly
SECTION A-A
Post #2

D-764-5

ITEM

QTY

BILL OF MATERIALS

>

IMPACT HEAD

W-BEAM GUARDRAIL END SECTION, 12 Ga

W-BEAM GUARDRAIL, 12 Ga

FIRST POST ASSEMBLY TOP

FIRST POST ASSEMBLY BOTTOM

SECOND POST ASSEMBLY TOP

SECOND POST ASSEMBLY BOTTOM

BEARING PLATE

CABLE ANCHOR BOX

BCT CABLE ANCHOR ASSEMBLY

GROUND STRUT HINGED POST

WOOD CRT POST

oo Z|Z|r|X|e|TMmo|lo|m

Olo|alalalalalalalalw|ala

TIMBER BLOCKOUT/RCY EQUIVALENT

HARDWARE

1/4 " x 4" HEX BOLT Grade 5

%" WASHER

%" HEX NUT

%" Dia X 1%" SPLICE BOLT, POST #2

%" Dia X 18" H.G.R. BOLT (POSTS 3 THRU 8)

%" Dia X 9"HEX BOLT GRD 5

%" WASHER

sje@|=™|o|a|lo|Tc|®
N
o

%" Dia H.G.R. NUT

%" Dia X 85" HEX BOLT GRD A449

=~

%" Dia HEX NUT

1" ANCHOR CABLE HEX NUT

1" ANCHOR CABLE WASHER

GROUND STRUT HINGED POST

" A325 STRUCTURAL NUT

o |o|>|3

1" OD X %" ID A325 STR. WASHER

Wood CRT post \

Timber blockout/
Recycled equivalent

®

|

| — %" Dia x 18" H.G.R. bolt

c

(posts #3 through #8)
%" Dia H.G.R. nut
%" washer

2

TR
N

SECTION B-B
Posts #3 through #8

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-11-13

REVISIONS
DATE CHANGE
12-02-20 pdated notes to active voice.

[ PROFESSIONALY ]

PE-4683

12 02 2020




FLARED ENERGY ABSORBING TERMINAL D-764-6

ITEM # QTY BILL OF MATERIALS
Cable anchor box | S760 F3000 IMPACT HEAD
w/|_SB58A | shoulder bolts, F1303 W-BEAM GUARDRAIL END SECTION, 12 GA

W-beam center section

NO55A | structural nuts &

1
1
Impact head G1203 G1203 2 |W-BEAM GUARDRAIL, 12 GA
3000 WOS50A | washers W-beam guardrail HP1A 1 |FIRST POST ASSEMBLY TOP
G1203 | HP1B 1 |FIRST POST ASSEMBLY BOTTOM
End payment for installation (ea) Begin payment for W-beam guardrail (LF) HP2A 1 |SECOND POST ASSEMBLY TOP
‘ HP2B 1 |SECOND POST ASSEMBLY BOTTOM
2'-6" to 4'-0" W-beam guardrail end section P671 5 |WOOD CRT POST
L Rail exit on traffic side F1303 H H H P675 5 |TIMBER BLOCKOUT OR RECYCLED EQUIVALENT
: E750 1 |BEARING PLATE
\ S760 1 |CABLE ANCHOR BOX
PLAN W-beam guardrail E770 1 |BCT CABLE ANCHOR ASSEMBLY
S785 1 |GROUND STRUT HINGED POST
TRAFFIC HARDWARE
Do not attach rail to post #3 B140404 2 |%"Dia x 4" HEX BOLT
WO14 4 |%" WASHER

@ @ @ @ @ @ @ NO14 2 |%"HEX NUT

B580122 17 |%" Dia x 1%" SPLICE BOLT

6-3 A 6-3 6-3 -B 6-3 6-3 r 6-3 W 6-3 W 6-3 W 6-3 B581802 4 |% Dia x 10" H.G.R. BOLT (POSTS 3 THRU 6)
1 B580904A 1 |%" Diax 9" HEX BOLT GR 5

— % £-E 5 e = . W050 5 |%" WASHER
B B 7‘\ B — Ground ine B B B TS N050 22 |%" Dia H.G.R. NUT
S = = = =4 = S " Di 14" HEX
T~ AT T e TN N7 sostosin | 1 [} Dios 5 HEX BOLT R Atk
=i i i B580122| H H 4 2
Ground strut and H.G.R. nuts N100 2 [1" ANCHOR CABLE HEX NUT
First post hinged post 3 through 7 Standard strong W100 2 |1" ANCHOR CABLE WASHER
assembly S785 - - - - - CRTposts U - - gaztmv;’;ﬁeam SB58A 8 |CABLE ANCHOR BOX SHOULDER BOLT
HP1B L g NO55A 8 |} A325 STRUCTURAL NUT
HP2B WO050A 16 [1%e" OD x %s" ID A325 STR. WASHER
N Second post
A assembly bottom ELEVATION
B340854A
Bearing plate NO50 First p?’?t ) Secon%lpotst %" Dia x 81"
GENERAL NOTES assembly top assembly top hex bolt
1. Use wood posts with the Flared Energy Absorbing Terminal except E750 HP1A HP2A GR A449 Ia Web drail
posts #1 and #2. BCT cable %" Dia hex nut L ,— W-beam guardrai
1"H t [N100 anchor assembly NO30
2. Use galvanized bolts, nuts, cable assemblies, cable anchors, and ex nu E770 o %" post hole w/
bearing plates. w washer [\WW100 | :{‘ CF@ ‘ T - %" x 18" bolt
3. Grade site as needed to prevent lower sections of the posts from %" Dia x 9" | O }:- < Timber blockout — a;‘?, H.G.R. nut
protruding more than 4 inches above the ground (measured along hex bolt Gr 5 E675 lniie(r)lr?uvtvi?\:]yer
a 60 inch cord). 7o <
. B580904A \ Ground strut hinged post s S oost 54" broak 16" 4 6-0" Breakaway end post %" Dia 4" bolt
4. Drive the lower section without the upper post attached. If the post econd pos 5" breakaway .
is placed in a drilled hole, compact the backfill material & %" nut [NO50 S785 assembly bottom N holes YO PB620 B140404 | & %" nut | NO14
satisfactorily to prevent settlement. w washers [\W050 \ HP2B wl (2) washers [W014
5. When rock is encountered during excavation, use a 12" diameter First post /
post hole 20" into the rock surface, if approved by the Engineer. assembly bottom W°°°515 Impact head
Place granular material in the bottom of hole approximately 2%" SIDE VIEW -HP1 B E671 -FSOOO
deep to provide drainage. Field cut soil tubes to length, place in SIDE VIEW DETAIL OF POST #2 T -
hole, and back fill with adequately compacted material excavated ‘ m SECTION B-B
from hole. - - - -
o First post assembly top i |, POST 3 THRU 7
6. Place the breakaway cable assembly taut. Use a locking device TPIA \
(vice grips or channel lock pliers) to prevent the cable from twisting .
(sce grips or chamna roxn V100 _ 15 x 4* Hox Boh{ B13004] Secondpst IMPACT HEAD CONNECTING DETAIL
with washer [\n/100 %" Hex Nut NO014
7. "Toe nail" the wood blockouts to the rectangular wood posts with Bearing plate / H- ‘4,, :l HP2A . B_580112“2
two 20 penny galvanized nails in each post to prevent them from - . e —— 4" Washer (2) |W014 2’ I'DIaBX I11/4
turning when the wood shrinks. -E750 i %" Dia x 9" _ plice Bolt w
_ . = hex bolt Gr 5 LE2C0904A — B340854A %" Dia HG.R. Nut
8. Flare the Flared Energy Absorbing Terminal when the approach il ‘ &% nut [NO50 %" Dia x 8%" NO50
guardrail is parallel with the roadway. When the approach hex bolt NORTH DAKOTA
guardrail is flared at 16:1 to 10:1, flare the Flared Energy w washers  [\WQ50 F GeRXA249 DEPARTMENT OF TRANSPORTATION
Absorbing Terminal at the flare rate of the guardrail. When the ) _— . Ground Strut
guardrail flare is between 10:1 and 7:1, turn the Flared Energy %" Dia hex nut Hinged Post 1011413
Absorbing Terminal parallel to the roadway. First NO30 REVISIONS
post
assembly bottom S785 DATE CHANGE
FRONT VIEW Ground Line 12-02-20 [Update notes o active voice.
HP1B Y ~ :‘M
POST #1 CONNECTION DETAILS IMPACT HEAD CONNECTION DETAIL Second post -

assembly bottom

SECTION A-A

at Post #2

12 02 2020




W-BEAM TRANSITION TO CONCRETE JERSEY BARRIER WITH APPROACH CURB

%" 4 spaces at 1'-6%" = 6'-3" ‘ 6 spaces at 3'-1%" = 18'-9" ‘ 6'-3" post spacing

‘ See table for posts, spacer blocks & guardrail bolts ‘
Additional blocking ‘ |
may be required
to clear bridge (1) Not No.2 o3 Nod Nos No.6 No.7 No.8 No.9 No.10 No1] No.12 No13
structure. Verify W-bi il
in field. \ H H H H H H H [ e H H

- T === = — = = T | -
Pay length 1 e / ; | L Secure rub rail to post with
?ei?w:inlfazlaggge(::ftor. R 30 ! Gutter line 3-0" C6x8.2 rub rall — %" dia. x 4" long lag screw
Curb transition
Jersey barrier 20'-0" End of curb
PLAN

Four %" dia. high stength bolts, washer & hex nut

Typical rub rail splice

W-beam terminal
connector %" guardrail bolt
r A and recessed nut,
all posts
@ _|
o

13/8v| 65/8“
&
< == . <
— >t swhoe —
S E==%s1 *
~ ~
T
8"
END VIEW
Block No. 1
(width = 10")

%"
—_—

%

D-764-9

=

e

END VIEW

Block No. 2
(Width = 10")

TAPERED TIMBER BLOCK DETAILS

B
S5 o
Sl

Gutter line

7

41/2u

Approach slab curb
or curb and gutter

SECTION B-B

& F» B / W-beam rail
S i . POST, TIMBER BLOCK & BOLT TABLE
[ QNN S 21 S B 1 T i 1 1 LI 1 o7 ©
. i e e T =T = T ] =T T |. DESCRIPTION | POST NO. SIZE
2 & \Is[=TTeT Teol To  Tel Tef TeT — 2-8" (BpD To] Te1] 1 + z 1&2 10" X 10" X 8'-0" min long
N ‘ }—Fq—Dgﬁ H = H H @) \H/ H Post 3-5 6" X 8"X 7'-0" min long
\ | } T T T T I N2 NE ‘ / s 2 % 6-13 6" X 8"X 6'-0" min long
End shoe —) N Lo — 6" curb height | || L I L i L N 1-2 10" X 8" X 21" tapered block
\% ne shoe Hr I I I N | i Spacer block 3-9 6'X 8" X 21"
[ (! |1 Ll Il (! | C6 x 8.2 rub rail 10 6" X 93/4" X 14"
o e I N A A ol I ' See rub rail details 1 I 1 A 904 A
SECTIONA-A | _, L 0 N i | I Il 1 || 1 11-13 6" X 8" X 14
8 L R I R = - = = ‘ = T 1828&10 5/8" Dia X 20" - guardrail
T T T O B B I L» B Guardrail bolt 3-9,11-13 5/8" Dia X 18" - guardrail
e & recessed nut 1-2 5/8" Dia X 22"- rub rail
HJ - 12'-6" 12'-6" 12'-6" 3-9 5/8" Dia X 20"- rub rail
Double rail section One 12 gage W-beam rail section One 12 gage W-beam rail section Jersey barrier Approach slab with curb
376" bridge rail \ or curb and gutter
ELEVATION with tapered mbex Dok
W-beam terminal connector
GENERAL ASSEMBLY DETAILS e Double rail section
14'-6%" ‘ ; < T
A O I | | |
|
z%n 7%u 1v_0%. 4 @ 1!_6%11 2 @ 31 1/2.- =§-3" ‘ 11/2u O O ; | T C@) T |
17%" % =63 L %" ra & i |
9" O T SR O S RO B B ”/16"X2"5|015< O< P ‘ C6 % 8.2 rubrail }
o . o 4 = = — — = J in channel for B )| — L‘iqwiiiiii = |
3h 6" o e W IR I B . o movement C | 4 |
v L I L B
<« ! " 1 5 o e EOKT’T mEE T [ o |
L ~ N\wl = & post No. 1 Typical rub = € post No. 7 o L e o P—— — [
= L soli T I T I
r Notch bottom rub /g% rall spiice End shoe > :ir%bz?bl);glj tapered |
TOP PLATE rail flange as shown - %" radius END VIEW ‘
" 5 | 10" J |
END VIEW SECTION C-C ELEVATION ; N . Curb | &
10%" X ©
u RUB RAIL STRAIGHT SECTION o ‘ ‘ 1
" Y ~ ; 2 H 210" | I
fi= — \
3" V\N
r"—ﬁ Notch flanges, bend and weld \ Post 1 — LN x %" @ bolts with an approved concrete anchor
T ' Q or at new or modified barrier installations, use
I | | | | o %" @ x 11" hex head bolt; galvanize per AASHTO 232
"ie" dia. hole | } < ——— TRAFFIC SIDE ELEVATION END VIEW
| I | | | RAIL ATTACHMENT AND CURB DETAIL
Bend line, see } « L 67" straight i @ Additional blocking may be required at post No.1.
end shoe plan @ Height is 2'-8" from 0' to 12'-6" from bridge. Height tapers from
view 84" PLAN VIEW G 2'-8" to 2'-4" between 12'-6" to 37'-6" from bridge.
/%
6'-7" straight Wl NOTES: NORTH DAKOTA
FRONT PLATE ' DEPARTMENT OF TRANSPORTATION
7% 15 2.10%" 1 5" N7 ] Galvanize all hardware in -11-
2 0% 1% : 1% accordance with AASHTO M232. Rl
11 o Yy REVISIONS
| S ] | | | . Use AASHTO 270M Grade 250 DATE CHANGE
- ‘ 7 =N =1 -1 1 ™~ C6 x 8.2 rub rail and structural steel 12-02-20 [Updated notes to active voice.
= i Z:l = E %’{ = } = I % galvanized after fabrication in
:l AN S R I ‘ . } accordance with AASHTO M111.
)
T \ = Al rub rail slotted holes are "%¢"x 2".

BOTTOM PLATE

END SHOE PLATE DETAILS

(%" plate )

Typical rub rail splice

%e" dia. hole for
1" dia. lag screw

ELEVATION
RUB RAIL BENT SECTION

[ End shoe, %" plate

C6 x 8.2 rub rail
ELEVATION

RUB RAIL END SHOE ASSEMBLY

Al rub rail square holes are W'

Use timber posts and
W-beam guardrail.

blocks for the

12 02 2020




26"

Nest cross section ——
with thrie beam \

THRIE BEAM TRANSITION TO DOUBLE BOX BEAM RETROFIT

D-

764-10

L — b - XQ‘}_‘ 3%
Neutral axis ‘ 2 2
) 3% ‘ 3% |
10 4" l~—
i 4" 4
. 4 1/m
- %e" == 4% *‘ ‘ ‘
_ 2 R % { = Om f
{ Kl R e WUA
T e |
T
5/n L
e 7% See detail A
% + 7% - THRIE BEAM TO W-BEAM TRANSITION SECTION
g See detail A
&
%" r
6%" W-BEAM END VIEW Metal thickness
2?8" i THRIE BEAM END VIEW
/ %" x 2%" post
1" dia holes 2%," x 17" slots —V bolt siot %" ‘/ |
THRIE BEAM TERMINAL CONNECTOR
DETAIL A Y6" Tolerance (-0", + %g")
Post 8" 8" 6'-0" (Typical)
26"
¢ post J
O—0C ~ Post 6" x 8" x 6-0"
QED 77777 Blockout 8'x 8"x 14" | Blockout 6" 8'x 14"
%******}“**%;,PJL \ \ \ \ \ \ \ |
NS [ [ [ ‘é
| \ \ \ \ \ Blockout 8"x 8"x 22" Blockout 8"x 8"x 18"
PLAN
= 1-10%" 12'-6" 6'-3"
8" 12%" 1-6%" | 1-6%" | 1-6%" | 163" | 1-6%" | 1.6%" . 31%" 3% | 311" 6-3"
1" dia holes for *
%" dia bolts 2" —— 2" y
! ] h 2% i
W& 73 Tt 1 1 1 1 1 <+ @qr\ﬁ L —
% Lo | P \o} \o} \o} wo} \o} \o} Ioz\ -+ L ;r
B e Y1 B B e e e T e L
7%" T3t \ | —| | —| =1 ! || l—| povd TP
! f_ﬁ/ " Vi | LT N Il Il Il Il I * P i i e
33/8" 16 Q > —
_f% ~
aﬁlljgrs:ﬁl tsgfﬁgcﬂgfs late Thrie beam rail Thrie beam to w-beam transition
9 i plate. double thickness double thickness NORTH DAKOTA
1" holes for %" dia. bolts (2) 12 gauge elements (2) 12 gauge elements DEPARTMENT OF TRANSPORTATION
10-11-13
REVISIONS
DATE CHANGE
ELEVAT' ON 12/02/20 Updated text to active voice.

12 02 2020




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

TYPICAL GRADING AT BRIDGE ENDS
WITH W-BEAM GUARDRAIL

10:1 or flatter (A) Traveled way |

10:1 or flatter (A)

6" Aggregate Base Course

TYPICAL SECTION

Guardrail end terminal

_/ T

Foreslope
4:10r6:1(B)

- ﬂﬂﬂﬂﬁij;-—~/~"”"”1; ’1: B ‘

2 P

D-764-22

Existing Foreslope

Foreslope
4:1 or6:1 (B)

_/

—11

T

- B
e T e
IHNEEEEEEEEEEEEEEEEEEEEE NN NN NN RN RN RN B - \ \
HHAAAR A B A B _FH A I #H i a

t=—— End of bridge

\L Finished shoulder
/ Edge of driving lane

Steepen foreslope near

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

Guardrail end terminal

bridge as required by
terrain and right of way

Foreslope
/ 4:10r6:1(B)

F |
o 41 or6d (B) _/ i
f —
M O T \m\H\H\HHHHHHHHHHHLMJ—H—MJ T T
—HHAAA A A A A _H—H B 1 =1
) ‘ Finished shoulder
End of bridge / Edge of driving lane
PLAN LAYOUT
NON-FLARED GUARDRAIL WITH TANGENT END TERMINAL
Steepen foreslope near ) ) 5
{)erlr(riglﬁ gi&er%me; l\)/\yay Guardrail end terminal ‘ FeresIoPe
Foreslope J —T 4:10r6:1(B) —
4:10r6:1(B) 4
11
IEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEN a
—HHAAA A B A H _H=TH A 1 _f i R —

End of bridge

Edge of driving lane

\ \ Finished shoulder

PLAN LAYOUT
NON-FLARED GUARDRAIL WITH FLARED END TERMINAL

NOTES:

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

(B) When normal foreslope is 4:1, use added fill slope of 4:1.
When normal foreslope is 6:1, use added fill slope of 6:1.

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

(D) Dimension at end terminals vary per Plan Layouts
shown on this sheet.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
10-3-13
REVISIONS

CHANGE
Updated notes to active voice.

DATE
12-02-20

12 02 2020




Cable anchor box

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

Impact head
[ Detail C
/

Rail exit on
traffic side

W-beam guardrail

26" to 4-0° end section

|

%" RSI shoulder bolt with washer

rail section

Length of need

9-4%" MGS W-beam

MGS FLARED ENERGY ABSORBING TERMINAL - WOOD POST

12'-6" MGS W-beam
rail section

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

12'-6" MGS W-beam
rail section
i/ 0

%

Do not attach rail to post 3

Begin payment

End payment for f
; s <—’—> or W-beam
installation (Ea) guardrail (LF)

46'-10%" —-i
6-3" | 6-3" ‘ 6-3" | 6-3" ‘ 6-3" ‘ 6-3" 6-3" ‘ 6-3" ‘ ‘ 6-3" |
_ oA | —*® | | | | |
— =—=— = S===—- =—-==—
== L= \_’ Pl ‘ il il T T 31"
iR iy i i i |
e N:: << / / s / / /
DetaiIAJ LGround strut Detail B = = = |1 |1 Il
( : ) Il [ Il
Il [ Il
N \ Ll || Ll
f Second post = o o = — — —
Soil plate on P R ar \
dowr'?stream assembly bottom %" x 1%" Splice bolt Standard wood line post
. A side B %" HGR nut
First post 4(8), h(8)
assembly & & ’
bottom A
ELEVATION

GENERAL NOTES:

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

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

3. Flare the Flared Energy Absorbing Terminal when the
approach guardrail is parallel with the roadway. When the
approach guardrail is flared at 16:1 to 10:1, ensure the
Flared Energy Absorbing Terminal has only the flare rate of
the guardrail. When the guardrail flare is between 10:1 and
7:1, ensure the Flared Energy Absorbing Terminal is turned
parallel to the roadway.

4. Site grade as necessary to ensure the lower sections of the
posts do not protrude more than 4" above the ground
(measured along a 5' cord).

5. Install the lower section of the hinged posts without the
upper post attached. If the post is placed in a drilled hole,
compact the backfill material to prevent settlement.

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

7. "Toe nail" the wood blockouts to the rectangular wood posts
with two 20 penny galvanized nails to prevent them from
turning when the wood shrinks.

Bearing plate

1" Anchor cable

hex nut
1" Anchor cable
washer

I, m

I —m

First post
/ assembly top

Bearing plate retainer tie

BCT cable anchor

%" x 9" Hex bolt Gr 5 —

%" HGR nut
%" washer

?OD%\

™ First post

assembly

Ground strut

assembly bottom

SIDE VIEW

First post

assembly top \
L

Bearing plate
Y

/]

o]

First post —

assembly
bottom

FRONT VIEW

DETAIL A

Post 1

Bearing plate retainer tie

1" Anchor cable hex nut
1" Anchor cable washer

%6" x 3" Hex bolt A325

D-764-38

ITEM| ITEM NO. BILL OF MATERIALS QTY
A | F3000 IMPACT HEAD 1
B | SF1303 W-BEAM GUARDRAIL END SECTION, 12 Ga 1
C | G12025 9'-4%," MGS W-BEAM RAIL SECTION, 12 Ga 1
D | G1203A 12'-6" MGS W-BEAM RAIL SECTION, 12 Ga 2
E | UHP1A FIRST POST ASSEMBLY TOP 1
F | HP1B FIRST POST ASSEMBLY BOTTOM 1
G | UHP2A SECOND POST ASSEMBLY TOP 1
H | HP2B SECOND POST ASSEMBLY BOTTOM 1
J | UP671 WOOD CRT POST 5
K | P675 WOOD BLOCKOUT OR RECYCLE EQUIVALENT 5
L | E750 BEARING PLATE 1
M | §760 CABLE ANCHOR BOX 1
N | E770 BCT CABLE ANCHOR ASSEMBLY 1
O | S785 GROUND STRUT HINGED POST 1

HARDWARE
a | B5160304A | %" x 3" HEX BOLT A325 2
b | W0516 %" WASHER 4
c | N0516 %" HEX NUT 2
d | B580122 %" Dia x 1%" SPLICE BOLT 33
e | B581802 %" Dia X 18" HGR BOLT 5
f | B580904A | %" Dia x 9" HEX BOLT GRD 5 1
g | W050 %" WASHER 7
h | NO50 %" Dia HGR NUT 39
j | B340854A | %" Dia x 8%;" HEX BOLT GRD A449 1
k | NO30 %" Dia HEX NUT 1
I | N100 1" ANCHOR CABLE HEX NUT 2
m | W100 1" ANCHOR CABLE WASHER 2
n | SB12A " RSI SHOULDER BOLT WITH WASHER 8
o | NO12A 72" STRUCTURAL NUT 8
p | WO12A 72" STRUCTURAL WASHER 8
r | CT-100ST | BEARING PLATE RETAINER TIE 1

NOTE: Standard wood line post, block, and associated
hardware not included in Bill of Materials Table.

M %6" hex nut

%e" washer

a, ¢, b(2)

LA

= T

DETAIL C

Post 1 (Impact Head connection)
Second post
/ assembly top
%" x 8%" Hex bolt A449
/ %" Hex nut

=B

|~ Second post
assembly bottom

DETAIL B
Post 2

%" RSl structural bolt

with washer

Cable anchor box

%" RSI structural bolt
with washer (n ")

Second post

assembly top

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

%" x 1%" Splice bolt

%" HGR nut

Ground strut

/7

Second post
assembly bottom

1" Stru
%" Stru

SECTION C-C

SECTION A-A

Post 2

ctural nut
ctural washer

Wood blockout or
recycled equivalent
/

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

Posts 3 through 7

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

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

12 02 2020




Terminal buffer rolled

%" x 6'-6" cable

MGS SLOTTED RAIL TERMINAL - STEEL POST

Slot guard bracket GENERAL NOTES: ITEM| ITEM NO. BILL OF MATERIALS QTY
Posmqn defle_ctor angle (high end) of slot Begin payment 1. Galvanize all bolts, nuts, cable assemblies, cable A 7G 12/6"/FLANGE PROTECTOR (POSTS 2,4, 6) 3
guard immediately downstream of slots End payment for . S
. 4 for W-beam anchors, bearing plates, slot guards, struts, nails, pipes B 30G 12/12'-6"/S SRT-1 RAIL SECTION 1
Ty installation (Ea) Ny ; |
46-10% guardrail (LF) soil tubes and soil plates.
IHE= C 39G 12/12'-6"/S SRT-2 RAIL SECTION 1
2. Install breakaway cable assembly taut. Use a locking D 700A CABLE ANCHOR BRACKET 1
device (vice grips or channel lock pliers) to prevent
4" Offset Cable anchor bracket Field bend cable from twisting when tightening nuts. E 907G TERMINAL BUFFER ROLLED 1
Notes Angle strut 3. For curb installation, end curb prior to post 7. Where F 3000G %" x 66" CABLE 1
curb extends beyond post 7, do not use the flared
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ h : \ G 9960G SLOT GUARD BRACKET 4
\ T Slotted Rail Terminal. Use a straight end treatment at
Projected line from downstream guardrail o7 1% g:]e;bend of straight guardrail placed at the face of the H 15000G SYT W6x8.5 6'STEEL POST 5
’ J 10967G 12/9'-4%,"13'-1%,"IS SRT-3 RAIL SECTION 1
4. For details not shown, see the manufacturer's K 33875G ANGLE STRUT 3"x 3" x 4" 1
5" x 1%" HGR splice bolt ) installation manual.
S — %" x 1%" HGR splice bolt %" x 14" HGR splice bolt L | 33909G | CABLE ANCHOR BRACKET (POST 1) 1
%" HGR hex nut SRT-1 rail section 5 x 1% splice bol % HGR hox mut 5. Only use the Slotted Rail Terminal as an end terminal
%" washer — B ég ":GR :eT TUt 4 bracket (g at each splice) when a minimum length of 175 feet, including the M | 34052A | CR POST 1 BOTTOM W6x15 1
(8 at anchor bracket) Longth of nesd (6 at each slot guard bracket) 12'-6" Standard rail section lf?xnegdthogjfel:tz end terminal, is provided in advance of N 34053A | CR POST 1 TOP W6x8.5 1
6' . | - - | - ‘ . ‘ . ‘ . ‘ o ‘ . ‘ O | 34054G | POST SHELF ANGLE (POST 2) 1
P /’_,‘ A i} / Tc | / ; ’—>‘ D 3y ) e ‘ i ‘ OFFSET NOTES: HARDWARE
// E ;j) e = = _7 a —F i = —F= i a i - =] = = — = = j 1. Post offset dimensions are given to the center of the 2 3240G %" WASHER 2
4 — —— 7 —— = = = " traffic face of posts, except at posts 7 and 8 where b 3245G 5" HEX NUT 2
\ Post shelf angle — SRT-2 rail section — SRT-3 rail section 31 dimensions are to the center of the traffic face of the ©
’ il | blockouts. ¢ | 33006 | %' WASHER 12
T D S 5/m
AN 7 7 4 M 4 4 I I 2. Guardrail between posts 1-7 is on a straight line d 33406 7" HGR HEX NUT 75
- See I I flare. e 3360G | %" Dia x1%" HGR SPLICE BOLT 60
511y Detail A I I 3. Install the Slotted Rail Terminal with a 4' flare for f 3380G %" Dia x 1%," HEX HD BOLT 8
A & B & c @ u b o E U -] either a straight or flared guardrail installation. 9 3391G %" Dia x 1%" HEX BOLT A325 (AT STRUT) 2
h 3400G %" Dia x 2" HGR POST BOLT (POSTS 1,2 4) 4
@ ® ® ® Q) : .,
, i 3900G 1" WASHER (AT CABLE) 2
Standard wood line post
@ k 3910G 1" HEX NUT (AT CABLE) 2
Post yeilding holes | 4211G %" Dia x 1%" HEX BOLT (POST 1) 2
at ground line
CRpost 1top(N) DETAIL B m | 44196 | %" Dia x 1%' COUNTERSUNK HD BOLT (POST 6) | 1
Wy o Posts 3 through 6 SRT-2 guardrail NOTE: Standard rail section and standard wood line posts (including the blocks,
%" x 2" HGR post bolt d 9 and associated hardware) not included in Bill of Materials Table. All splice
%" HGR hex nut bolts (including associated nuts) are included in the Bill of Materials Table.
%"x1%" HGR splice bolt %" x 2" HGR post bolt %" x 1%" Countersunk HD bolt
%,. HC?R hex m?t 5% x 2" HGR post bolt Flange protector %" HGR hex nut %" HGR hex nut .
~ / ;Z.. HGR hex sut (do not attach rail to post) (bolt through rail and SRT-3 guardrail Waood blockout or
L hM ,@l 1/ 2] (do not attach rail to post) flange prot;ct(;r) / recycled equivalent
L)< I ?\ [ o SRT-1 guardrail Do not attach , Wood post —
SRT reflector —_| e -1 rail to post
llow-black X
yellow-blac ] ol 'l o SYTW6 x85x6 —| SYTW6x8.56 — SYTW6 x85x6 —_| N %" x 10" HGR post bolt
L>< N '|T‘L + 4+ steel post steel post steel post %" HGR hex nut
L & A
! |‘ olo SRT-1g a/rdra'l Post shelf angle Flange protector
-1gu i
K ) Angle strut ( : ) Flange protector
Terminal buffer rolled —/ ’—’ F I ngle siru 9 P
I
I
I )
After final assembly, recheck < < < < — <
gk cable to be sure it is taut and 7 7 4 7/ 4 4 4 4 4 4
ey has not relaxed AN SYTW6 x85x6'
#‘T Jhwﬁ %" x 13" Hex bolt A325 steel post
AN -7 AN %" Washer (2)
| 5%" HGR hex nut SECTION A-A SECTION B-B SECTION C-C SECTION D-D SECTION E-E
| \ gcd) Post 2 Posts 3 and 5 Post 4 Post 6 Posts 7 and 8
F |
| I
| I
CR post 1 bottom —— ]
| | ( )CR post 1 top
| —" Traffic side | -
- d h Shortened leg oriented over top
/ edge of post plate NORTH DAKOTA
- 1" Hex nut ] DEPARTMENT OF TRANSPORTATION
k "
’ 1" Washer — Cable anchor bracket 71417
DETAIL A Ao ]| —— Cable anchor bracke
Post 1 of cable : i REVISIONS
@ DATE CHANGE
%e" x 13" Hex bolt — | 'q T2-02-20 |Updated notes o aclive voice.

CR post 1 bottom —— " |

%s" Washer
%6" Hex nut

T

SECTION F-F

Post 1

D-764-39

<gle strut
%" x 19" Hex bolt A325

%" HGR hex nut

%" Washer (2)

Washer under bolt head & nut

12 02 2020




6%" ——|
5

- |
_ =3

1"L

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

long with regular hex head nut.

%"

T

4%"

— 20
-2 ey
Two 46" square - AR T
holes for %" Dia One %" x 2" rectangular
guardrail bolt slot for attaching rub rail
1%" long with to post
regular hex nut .
Y Splice Plate
27 R C6 x 8.2 rub rail
o
o - Splice plate
Splice Detail
Varies
f=— Varies ——=— Varies —
It It It
[ S S S
- \
—t - - ,El —_ - - -
5 a1 T
I RN |V | B
T T T L
1%"
. 1%" +<L
Rub Rail ° I

C6x8.2 RUB RAIL AND SPLICE PLATE

5"

i

(

[

Clipped
head
optional

%" Diameter Guardrail Bolt

L Thread Length

1%" Full length thread
2" 1%" Min thread length

9%" | 4" Min thread length

18" 4" Min thread length

20" 4" Min thread length

22" 4" Min thread length

25" 4" Min thread length
1" Dia x %"

deep recess one
or both sides

=

%" Dia recess nut

%" GUARDRAIL BOLT

& RECESS NUT

3%"

MGS W-BEAM GUARDRAIL GENERAL DETAILS

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

Cross section is to
nest with W-beam

N

I Neutral axis

— ¥
,gpiliq;, "

1 2'-6" 1

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

%" 1-10%"

W 1" Dia holes
%" x 215" Post bolt slot
295" Slot for a %" Dia x 1%"

long guardrail bolt

W BEAM TERMINAL CONNECTOR

€ %" x 21" slot —

*14;?1%" %" x 2%" Slot
19 1 37 1 o
plice bolt slot
‘ C" <11J/§ A 2%." x 1%" for a
\ o 1 of ‘ %" x 1%" long
I $ $ | guardrail bolt
2" 2"
Tolerance 8" Tolerance
(1) W)

SPLICE DETAIL

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

%e"

%" Diameter Carriage Bolt

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

%" Dia hex nut

%" CARRIAGE BOLT & NUT

Wood offset —
block
RoadwayJ —

face Front

Tyt

All corners
R=" ° — -
o e

10"

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

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

5 855

i

3

I

Flat
washer

T

Side

REFLECTORIZED PLATE DETAIL

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

v

i

6"x8"x14" Wood offset bl

2 nails required.

TYPICAL WOOD POST
ATTACHMENT DETAIL

s 1

— g 6" x 8" x 14"
Fariid
3

N

6-0"

Post

14"

Block
%" Hole for %" bolts

6" x 8" WOOD POST & BLOCK

NOTE: Where soil conditions

require, alternate lengths

may be specified, in 6" increments.

Varies

Black
3" wide

Varies

IMPACT HEAD OBJECT MARKER

— Yellow
3" wide

ock

20 Penny galvanized nail.
Optional nail position shown.

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

D-764-40

NOTES:

1.

Begin reflector plates at the first post and space at 25' centers on guardrail less than 250
length and at 50' centers for guardrail over 250" length. Provide the reflector the same
color as the pavement marking adjacent to it unless noted otherwise on the plans.

Replacing bituminous material at guardrail post: Dispose all excess earth from excavations
for guard posts as directed by the engineer. Replace bituminous material wherever
guardrail is installed after mat has been laid. Cost of excavation and replacing of
bituminous material to be included in the price bid for other items.

Fit the Object Marker within the vertical edges of the Impact Plate. Provide type XI|
retroreflective sheeting meeting the requirements of Section 894.02.E of the standard
specifications. Apply the sheeting to 0.100 Aluminum sheeting meeting the requirements of
Section 894.01.A. Attach the Object Marker to the Impact Head Plate with rivets or other
attachment device. Ensure the rivets or attachment device are non-rust. Slope the stripes
downward toward the roadway side.

Guardrail installation height tolerance = £1".

12'-6" or 25'-0"

6%" Splice bolt slot (Typ)
i

AU S——

i o _1 o
] ]

o 1 i
(e} ' (] ' o o
o | o \ o | o
[e) ‘ [e) o ‘ [e)
2] J Post bolt slot (Typ)
e oy
8%

12%" (£%6")
%e"

%R

(-0",+%6")

et
Tolerance

STANDARD MGS GUARDRAIL PANEL

W-BEAM CROSS SECTION

12'-6"
1 (Typ) 3-1%"  &-3" post spacing , 3-1%" Mid span splice (Typ)
1 T~ /
I 3 =" ‘]’31“
4 7 7/ 7 4 7/
I I Il I
Il Il I Il
I I U I

STANDARD MGS GUARDRAIL SYSTEM

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

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

PROFESSIONALY

PE-4683
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TYPICAL GRADING AT BRIDGE ENDS D-764-48

WITH MGS W-BEAM GUARDRAIL

10:1 or flatter (A) Traveled way __10:1 or flatter (A)

Added fill

6" Aggregate Base Course 6" Aggregate Base Course

Existing Foreslope

TYPICAL SECTION

Steepen foreslope near bridge as required by terrain and right of way Guardrail end terminal { 5
Foreslope IR o o [ e Foreslope
> 4:10r6:1 (B) J’ T 4:1 or 6:1 (B) _/
[ ) 71 4
T i ——1
2' T 1 . 0 f
e L IR RRRaiN
s i '
HB\HHH\H\H\HH\HHH\HH\H%\HH\H#HF\{\HHH h il
‘ ‘ \L Finished shoulder

t=—— End of bridge

/ Edge of driving lane

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

Steepen foreslope near

bridge as required by Guardrail end terminal 10'
terrain and right of way Foreslope
Foreslope 7/ o / 4:10r6:1(B) —
2 4:1 or 6:1 (B) 4
H\HHHHHH\HH\HHHHHH#HH\H 1
—HHAARA A A H H _F—H I - B H il il g s =] \ NOTES:
_ ‘ Finished shoulder '
End of bridge Edge of driving lane (A) Use slope flatter than 10:1 when required to provide
/ proper guardrail height.
PLAN LAYOUT (B) When normal foreslope is 4:1, use added fill slope of 4:1.
When normal foreslope is 6:1, use added fill slope of 6:1.

NON-FLARED GUARDRAIL WITH TANGENT END TERMINAL

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

Steepen foreslope near (D) Vary dimension at end terminals per Plan Layouts

bridge as required by Guardrail end terminal { 5 shown on this sheet.
terrain and right of way \ 1 4'F10:)$36|91P?B) 7/

Foreslope ™~
4:10r6:1(B) J 4 NORTH DAKOTA
< 1 DEPARTMENT OF TRANSPORTATION
= 7-14-17
IEEEEEEEEEEREEEEEEENEEREEEEERENEEEREEE a REVISIONS
—HORAAR A A H # _Jt—* | i Rt O DATE CHANGE
‘ Finished shoulder

12/02/20  |[Updated notes to active voice.

End of bridge

PROFESSIONALY

Edge of driving lane
e PE-4683

PLAN LAYOUT
NON-FLARED GUARDRAIL WITH FLARED END TERMINAL

12 02 2020




TYPICAL GRADING AT OBSTRUCTIONS D-764-49

WITH MGS W-BEAM GUARDRAIL

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

Added fill

Added fill

“1org., .

6" Aggregate Base Course 6" Aggregate Base Course

Existing Foreslope

TYPICAL SECTION

Steepen foreslope in this area as required by terrain and right of way Guardrail end terminal

Foreslope s
4:1 or6:1 (B) T T | T

2 /’/”7,—/”/”
% Obstruction __#,__,__L——~~~”’//’/”//’ 0 1 i
T L i f
1] R

AR ,

Foreslope
4:10r6:1(B) J

X Finished shoulder

/ Edge of driving lane

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

Steepen foreslope in this area as Guardrail end terminal 10'

% Obstruction

required by terrain and right of way
Foreslope 7 , Foreslope
2 4:1 0r6:1(B) 2 4:1 0r6:1(B) _/
T 4
R TE TR =
IR : e
X Edge of driving lane x Finished shoulder (A) Use slope flatter than 10:1 when required to provide
/ proper guardrail height.
PLAN LAYOUT (B) When normal foreslope is 4:1, use added fill slope of 4:1.

When normal foreslope is 6:1, use added fill slope of 6:1.

NON-FLARED GUARDRAIL TANGENT END TERMINAL

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

REVISIONS

Steepen foreslope in this area as ; ; |
required by terrain and right of way Guardrail end terminal 5 (D) Dimension at end terminals vary per Plan Layouts
shown on this sheet.
Foreslope s F
y/ . . e oreslope
Obstruction 4:10r6:1(B) | o 6:1p(B) b4
> NORTH DAKOTA
- 4 DEPARTMENT OF TRANSPORTATION
/?,// 1 ——11 71417
a1 1111s

IR
X \L 12/02/20  [Updated notes to active voice.
/ Edge of driving lane Finished shoulder

PLAN LAYOUT
NON-FLARED GUARDRAIL WITH FLARED END TERMINAL

12 02 2020




MASH SOFTSTOP END TERMINAL - STEEL POST

D-764-50

GENERAL NOTES: ITEM| ITEM NO. BILL OF MATERIALS QTY
Begin payment ) A 000011 12 /126" /3-1%" /S MGS W-BEAM RAIL SECTION 3
End payment for 1. Galvanize all bolts, nuts, cable assemblies, cable anchors, -
installation (Ea) fg%;\p/d}gﬁez[}:) and bearing plates. B 000533 6-0" STEEL POST W6 x 8.5 6
C 006777 KING BLOCK 4" X 74"X 1-2" 7
2. Flare the SoftStop at a rate of 25:1 or flatter.
i‘ 50-9%%" D 015000 6'-0" SYT POST /8.5 /31" GR HT 1
/ + /[ - \ 16-5" ) 3. gtr)cﬂgsct::\gg.]e guardrail within the SoftStop under any E 015200 SFST - ANCHOR GUARDRAIL 126" 1
" F 015201 SFST - ANCHOR ANGLE 2
16 ﬁ ﬁ é ﬁ é é FH \ 4 If necessary, install the SoftStop impact head parallel to
\ T 1%1 = |—E - — - —F- o 0 2 s T the grade line or with an upward tilt. See softstop G 015202 | SFST - ANGLE STRUT 1
/ See Detail C assembly manual for specific details. H 015203 SFST - POST #1 SYTP 1
-
\_ seo Dotail B PLAN J | 015204 | SFST - ANCHOR PADDLE 1
Length of need — K 015205 SFST - POST #0 1
King block
9 Anchor w-beam guardrail L 015206 SFST - PLATE WASHER 1
M 015207 SFST - KEEPER PLATE 1
== — N 015208 SFST - IMPACT HEAD 1
%" — = = =
%" GR hex nut E L %10 R bt HARDWARE
@ @ @ @ @ @ @ @ — (do not attach a | 003240 | %" ROUND WASHER WIDE 6
~ — rail at post 2) -
b 003245 %" HEX NUT 3
‘ 133 — st (1) =
003340 " GR HEX NUT 41
47" ‘ 5-8" } 6'-3" —— 6-3" 6-3" 6-3" 6-3" 6-3" 6'-3" { ~_ 6 SYT post © %
See Note 4 ‘ ‘ d 003360 %" x 1%" GR BOLT 32
Referen‘ce line parallel to grade ’—>A e B ‘ o 003391 %" x 1% HEX BOLT A325 1
/‘ ~ H | = = = = = } a2 % f 003500 %" x 10" GR BOLT A307 7
o T~ Impact head \ \ \ \ \ M s g | 003701 | %"ROUND WASHER F436 4
f } — (N >/ / — > — > > > > { h 003704 | %" HVY HEX NUT A563 DH 2
N , f L W-beam anchor L L L I SECTION A-A i 003717 | %" x 2" HEX BOLT A325 2
/ . See guardrail MGS W-beam MGS W-beam MGS W-beam I ﬁ "
3-4 Detail D rail section rail section rail section I ost k 003908 1" HVY HEX NUT A563 DH 1
%" . L [l | | 004372 | %" WASHER F436 4
ce w w w w w -
Detail A m 004489 %" x 9" HEX BOLT A325 1
B ELEVATION %" x 17" GR bolt King block _ n | 004902 | 1"ROUND WASHER F436 1
%" GR hex nut W-beam guardrail
(8 at each splice) o 105285 %" x 25" HEX BOLT GRD 5 2
-
c =\ — p 105286 %" x 1%" HEX BOLT GRD 5 1
Post yeilding holes %" GR hex nut — === vy 0
at ground line I~ . —— %" x10" GR bolt
DETAIL E ===
Posts 1 & 2 %" x 9" Hex bolt A325 — 3
%" Washer F436
T
Keeper plate d W6 x 8.5 Impact head
%e"x 2%" Hex bolt Grd 5 3/4:: Heavy hex nut A563 DH Anchor angle \
%" Round washer wide %" Round washer F436 — Angle strut a2 ~
1" Round washer F436 0(2), a(2) Anchor paddle é /
" 1" Heavy hex nut A563 DH
1" Heavy hex nut A563 DH 1" Round washer F436 9 ‘ ¢
Securely tighten after (" ) L] L SECTION B-B ,
final assembly, but W-beam anchor guardrail T *ﬁ]:T»:f & - — @ o Posts 3 through 8 % %" x 114" Hex bolt Grd 5 @
not deforming the T flattened 4 plies " i
keeper plate ( plies) / ; ®%6" Hex nut // [ %s" Round washer Mde@
3%" min %6" x 2%" Hex bolt Grd 5 | Anchor paddle. .
Atmax —7 A\ L N %" x 2%" Hex bolt A325 @D) ‘ W beam anchor guardrail - @%5" Round washer wide \

Anchor paddle

%" Round washer F436

LS _—
| AN
56" Hex nut Anchor angle

\
%e" Round washer wide ‘ }

|

Post 0

Plate washer

DETAIL A
Post 0

—~— 0'to 2.15' Offset

/
L Angle strut

(Orient so vertical leg is down)

53-11"
50'-9%" straight line flare

Anchor angle.

%" GR hex nut
%" Washer F436
..I

DETAIL B
Post 0

(&) %" x 1%" Hex bolt A325
(1) %" Washer F436 \\‘ﬁ*@

Post 1 SYTP

FLARED INSTALLATION
25:1 maximum flare rate

Post 1 SYTP —— |

Angle strut

%" Washer F436 (1)

%" GR hex nut (¢ )

DETAIL C
Post 1
(shown near ground)

Field bend at post

e

DETAIL D

\— Angle strut

Post 1

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

7-14-17
REVISIONS
DATE CHANGE
12-02-20 pdated notes to active voice.

12 02 2020




MASH SEQUENTIAL KINKING TERMINAL - WOOD POST D-764-51

ITEM| ITEM NO. BILL OF MATERIALS QTY
Cable anchor box A | MS3000 IMPACT HEAD 1
%" RSI shoulder bolt with washer
14" structural nut GENERAL NOTES: B | SF1303 W-BEAM GUARDRAIL END SECTION, 12 Ga 1
4" structural nul
. " i a4l |
%" structural washer 9-4%" MGS W-beam Wootd gl?r;l' posrt] 8 End payment for %igw_gzgment 1. Galvanize all bolts, nuts, cable assemblies, cable C | G12025 9-4%" MGS W-BEAM RAIL SECTION, 12 Ga 1
Impact head L, n(8), 0(8), p(16) rall section, 12 Ga (posts 3 through 8) installation (Ea) guardrail (LF) anchors, and bearing plates. D |G1203A |12-6"MGS W-BEAM RAIL SECTION, 12 Ga 2
0 , n(8), o(8),
2. Flare the MSKT at a rate of up to 25:1, as needed to E | MTPHP1A |FIRST POST ASSEMBLY TOP (6" X 6" X!4" Tube) 1
& % FH FH FH FH FH prevert the impact head from encroaching on the F | MTPHP1B |FIRST POST ASSEMBLY BOTTOM (6' W6X15) 1
f ' 7 . : — * ‘ i G | UHP2A SECOND POST ASSEMBLY TOP 1
X i \ \ 3.  Site grade as necessary to ensure the lower sections of
Detail C ggizgigﬁag%'a 126" MGS W-beam 12-6" MGS W-beam postsgdo not protrude r:'nyore than 4" above the ground H | HP2B SECOND POST ASSEMBLY BOTTOM 1
’ — Length of need rail section, 12 Ga rail section, 12 Ga (measured along a 5' cord). K | E750 BEARING PLATE 1
46'-10%" 4. Install the lower section of the hinged posts without the L | S760 CABLE ANCHOR BOX 1
upper post attached. If the post is placed in a drilled
hole, compact the backfill material to prevent settlement. M | E770 BCT CABLE ANCHOR ASSEMBLY !
PLAN ) N | MS785 STRUT 1
5.  Install breakaway cable assembly taut. Use a locking
device (vice grips or channel lock pliers) to prevent the P | UP671 6' WOOD CRT POST 6
cable from twisting when tightening nuts. R | P675 WOOD BLOCKOUT OR RECYCLED EQUIVALENT 6
6.  "Toe nail" the wood blockouts to the rectangular wood HARDWARE
@ @ @ @ @ @ @ posts at post 3 through post 8 with two 20 penny ——
galvanized nails to prevent them from turning when the a | B5160104A | %6" x 1" HEX BOLT GR 5 2
) on ' on ) an \ o ) an | \ an s d warps. "
‘ 6-3 r 6-3 —T—e-a ‘ 6'-3 ‘ 6'-3 ‘ 6'-3 ‘ 6'-3 ‘ 6'-3 ‘ woo b | wo516 %6" WASHER 4
¢ | N0516 %e" HEX NUT 2
c A ;‘. B = = = = = d | B580122 %" Dia x 1%" SPLICE BOLT 33
= = = = e | B581802 |%" Dia x 18" HGR BOLT (POSTS 3 THRU 8) 6
B M M M M M R
‘ f B580904A | %" x 9" HEX BOLT GR 5 2
— — < — — < — — < — A
~ Z ~ ~ 2 ~ 2 ~ g WO050 %" WASHER 9
Detail A — Detail B = H H H H H H h | Noso %" Dia HGR NUT 35
| j B340854A | %" Dia x 8/%4" HEX BOLT GRD A449 1
30" plate on 4 L LJ LJ LJ U UJ L k NO30 %" Dia HEX NUT 1
ownstream side
L B | N100 1" ANCHOR CABLE HEX NUT 2
N \ %" x 1% Splice bolt m | w100 1" ANCHOR CABLE WASHER 2
First post W gsscgnﬂglpféuom %" HGR nut n |SB12A %" RS SHOULDER BOLT WITH WASHER 8
assembly [ A y d(8), h(8) e
bottom ' ELEVATION o |NO12A %" STRUCTURAL NUT 8
p |WO012A %" STRUCTURAL WASHER 8
r |CT-100ST |BEARING PLATE RETAINER TIE 1

Bearing plate Wood blockout or
@ Second post recycled equivalent
/ assembly top %¢" x 1" Hex bolt Gr 5 )

Bearing plate lerssér%%slt to First post A %" Hex nut
retainer tie v top assembly top
e

%6" Washer

S/m 1n H
3, ¢, b(2) Second post %" x 174" Splice bolt

| —— %" x 18" HGR bolt

" T C

. %" x 8%" Hex bolt A449 assembly top %" HGR nut | 5" HGR nut
1" Anchor cable %" Hex nut s
hex nut Bearing plate _ 1 Bearing plate . %" Washer
1" Anchor cable \ l\ I, I’ ) / retainer tie @6 ‘ : 31
washer :ﬂ 9 %" x 8%" Hex bolt A449 6' Wood CRT post —_|

C,@D BCT cable anchor | | %" Hex nut Strut ™~

1 J assembly = = 1" Anchor cable hex nut O

1 R — 1" Anchor cable washer
%" x 9" Hex bolt Gr 5 | @

) ;H s /
Second post

Strut ~N—
%" HGR nut Second post
%,, Washer N @ First post _ assembly bottom assembly bottom
“— First post assembly
assembly bottom bottom SECTION A-A SECTION B-B
5% x 9° Hox bolt Gr 5 _SIDE VIEW DETAIL C Post 2 Posts 3 through 8
AR ex bolt Gr
%" HGR nut SIDE VIEW FRONT VIEW DETAIL B Post 1 (Impact Head connection)
%" Washer
DETAIL A
f, h, g(2) = A Post 2
Post 1 NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
%" RS| structural bolt T
with washer VETS
50 DATE CHANGE

Cable anchor box 72-02-20 [Jpdated notes 1o active voice.

46'-10%" straight line flar
g e %" Structural nut

%" Structural washer
%" RSI structural bolt

N~ o
0 to 2' Rail Offset with washer (n ")

FLARED INSTALLATION SECTION C-C

25:1 maximum flare rate

Field bend at post

12 02 2020




MGS W-BEAM TRANSITION WITH APPROACH CURB TO CONCRETE SINGLE SLOPE OR JERSEY BARRIER D-764-60

2' Length curb face transition to vertical face of concrete barrier

Curb & gutter - type 1 3' Length curb height taper from 6" height to 0" height at terminal point (A)

R va— I RN N L T ] ]

|
} [ [ [ é‘
20| 30"
15'-0" Curb & gutter - type 1 Curb terminal point (Typ) PLAN VIEW

5 ~%" Dia.(ASTM A325 or 3r-6
A449) H Hex Head Bolt
with t)woﬁf;jxo wa::herso S 12'-6" Thrie beam double rail section ) 6'-3" Thrie beam ) 6'-3" Non - Symmetrical ) 12'-6" W-beam (B)
under each head and nut. Bolts (12 Gauge) (12 Gauge) transition to W-beam ‘ (12 Gauge)
of sufficient length to extend (10 Gauge)

through the full thickness of the
rail, washer, and nut. Install
with bolt heads on traffic face.

9 Spaces at 1-6%" 4 Spaces at 3'1%" ,_6-3" post spacing

r»C

L

‘ S N N T S A T I 11 I bl Il . bl T ; :

€- e = hg L s L)

s = B B = = B T T R = 31" WOOD BLOCK

j -9 S S L TO RECTANGULAR WOOD POST
T T T T T T T T T 71T T 7T T1 7 T TN (Atposts 110 11)
R | | | | I |
R I I I I I |
I L D D D D D TRANSITION POST AND TIMBER BLOCKOUT SIZING
R I I I I I I POST NO. POST SIZE BLOCKOUT SIZE
R T O R O R O O O R I I I I I I 1-6 6"X 8" X 7-0" long 6"X 8" X 19"
R T O R R N S R O R O B L L L L L L 712 6" X 8" X 6-0" long 6" X8 X 19"
e ¢ 13-16 6" X 8" X 6-0" long 6" X 8" X 14"
N S S R %

@
®
©
®
®
®
®
®
®

®
©)
®
©)
©)

ELEVATION VIEW

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

10 guage i o = —
‘gﬁ‘n‘gm 3% 2 ~ 126" Long Thrie-Beam %" Button Head Post _A
= T (12 Gauge)(Nested) o Bolts with 1-%" OD ; P
} - | Washer and Nut. %"Dia
1 1~%" Top button head post Hole in Post and Block.
4 %" Top p
2" 2 \ bolt with washer and nut.
(See Section C-C) Curb & gutter - type 1
T ° ‘ - Q(Lc \D G(Lc | | I I 6'-0"
" , - - P s s | |
20 : i\o 7L / 7-0" 1 1 L
° | |
o N\ 8 ~%"x 15" ‘ ‘ 20 | | 40"
N\ ! 12 ~%" Dia x 2" Button head splice bolts I |
2 ~%"x 21" 12~1"x 2" 29’ 2 Buttoz head splice bolts ‘ ‘ | |
Slotted holes Slotted Holes (Typ) ~ So1ied holes Lo } }
THRIE-BEAM TERMINAL CONNECTION b I
NON - SYMMETRICAL TRANSITION I L
TO W-BEAM (10 GAUGE)
SECTION B-B SECTION C-C
(A)  Where curb is required to continue past 15'
D ‘T TRANSITION SECTIONS length, taper the curb down to 3" height at the
i on terminal point shown above, instead of 0"
Install with bolt heads X 2'6" %" 2" Install with bolt heads E ﬁ height. Use 3" height curb between posts 10
on traffic face (Terminal Connector) Single slope to thrie on traffic face and 16.
beam connector plate 26" 11%" £2" Jersey barrier to thrie
i (Terminal Connector) T i beam connector plate (B) Install 12'-6" length W-beam double rail
—m ! T n section at location where curb extends past
1 \ [ o 15" length.
I I | Il I
o } = - - NORTH DAKOTA
— - T - c o — _ 2l e — - DEPARTMENT OF TRANSPORTATION
i In © | u m 7-14-17
[Nl T o i - =
m_ | o | I o REVISIONS
21" | t— Transition Curb & YL I ) U DATE CHANGE
} ‘ utter to match front 12-02-20 |Updated notes to active voice.
o ace of barrier
O ( I (
* | | | | | |
12" —] o 7
. Jersey barrier transition on concrete E Curb & gutter transition
Chamfer concrete rail that extends D rail that extends beyond the face of to match front face of
gﬁgsggitlht?afnascigo%f the curb and/or SECTION D-D the curb and/or guardrall transition. SECTION E-E  barrier
CONNECTION TO CONCRETE SINGLE SLOPE BRIDGE RAIL AND TRAFFIC BARRIERS CONNECTION TO CONCRETE JERSEY BARRIER BRIDGE RAIL AND TRAFFIC BARRIERS




w0 SINGLE SLOPE TO THRIE BEAM CONNECTOR PLATE DETAILS D-764-61

313"

a— | < h —

" NOTE: Assembly Detail is shown for
20 guardrail installation on right hand
side of entrance end of bridge
PLAN barrier. Mirror for opposite side
installation.
%e"
40"
20"
61/2 51/2..4_ 3
i ! Typ. all stiffeners
.\ 1% ‘_‘ r %" 3% r 5% 5%"‘_‘ o V1 5 6" 1 yp-
— T 6 -
777777777777777 77\777W77\777"H*777 ‘7 j
T b ‘ / O 3/18"
6%e" \ Il H I I \ A He'l1-2 A
,,, e N _ &) N o | o J PICTORIAL DRAWING
| W I H I @ I | WELDING INSTRUGTIONS: (Showing Back of Connector Plate)
I Il Il Il I
20" 7% K\‘b e — U — — —| | 20" e (A) Weld cover plate P3 as follows:
P2 AN I L I | #e" continuous back weld on exterior sides
@\ P /@H I @ I | and %¢" fillet weld 1" long spaced at 2"
e = nr _ = I I | e , center-to-center on interior sides.
m | "
‘ | @ I I I I 10 (B) Weld stiffeners located on the inside of the
6%q" | | Il I Il | cover plates as follows:
| | I I Il | a %" fillet weld 1" long spaced at 2"
Ly Il 1 Il I S~ 4 A center-to-center.
He" N1-2 ’ (C) Weld cover plates P1 and P2 together with
! 20" Y6" 1-2 Typ. all stiffeners full penetration groove weld.
ELEVATION END ELEVATION
ASSEMBLY DETAIL WELDING DETAIL
(Front View) (Back View)
~ %
I 40" i
i o
1 nlily
3%n
<) NOTE: Mirror bevel for }
installation on , ‘ 2%e" ‘_j L
opposite side. ' 20 ' 3%"
*‘ ° r TYPE S7 9"

T 7 Quantity: 1 L "7 100" ——1 27" ’k@/a A} e

PLATE P3

Quantity: 1 2%" J L %" § *
y *‘ r* 1%" 1. Fabricate cover plates P1, P2, and P3 from ¥6" thick
TYPE S10 TYPE S2 TYPE S4 ASTM A36 Grade structural steel.
‘ 20%" ' ‘_ 20" ‘ . 75 Quantitv: 1 Quantity: 1 Quantity: 1 2. Fabricate stiffener plates from %" thick ASTM A36
19'%e s Y- Grade structural steel.

2%" 1 l 3. Galvanize connector plate in accordance with

T 7®\¥ 1" Dia. (typical) 6%e" 1%2"»] L 11%6"*‘ ’* *‘ D rsVB a‘ e AASHTO M111.

7" ® — TYPE S8 t B j
1 Quantity: 1 W'
S o0 o TYPE S3 TYPE S5
20" — 7%" " ] ity: ity:
@ 3 TYPE 1 Quantity: 1 Quantity: 1 —___
75 ® Quantity: 4 %! *‘ V L DEPARTMENT OF TRANSPORTATION
s T r ’—— 7%”——‘ 13" 71417
REVISIONS
L —® 6%6" 6%6" TYPE S11 l:| DATE CHANGE
2%" ‘ l L Quantlty: 1 j 12-02-20 |Updated notes to active voice.
J 2%" Lfs ——l TYPE S9 TYPE S6
Quantity: 1 Quantity: 1
PLATE P2 PLATE P1
Quantity: 1 Quantity: 1 VERTICAL PLATES HORIZONTAL PLATES
Y Yy
COVER PLATES STIFFENER PLATES
12 02 2020




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

R:\SUPPORT\DESSTD\D770-01.dgn




Docusign Envelope ID: 851AE518-A899-4EEB-9062-160F1C2AA037

see notes 2 and 7

Meter socket (if required) \

Transformer by
power company

Photo cell, see notes 1 and 7

@

Cabinet with safety switch
/ and padlock with keys,
see note 5

I

/ AN\

Electric Utility Company

T == \:MN—'T______
Primary cable by

Elevation

] _ <

——

>3 ~

120 x 240 Volt
single phase
electric service

Photo Cell
Mounting Detail

Ground rod
\\ |
Naiplly iy
S e
_ e | ¢
Ei—_7:<_ reyp iy iy '
120 x 240 Volt
single phase
electric service
Plan

s’ N\
[
| l
I |
I |
| / Ground rod
|
| i R—
PR Y 17z |
I |-¢ |
|6 |
\ C2
==F= | Grounding grid,
( "~ seenote6
| |
| |
— 7
No. I/O bare copper wire 6" \— Ground rod %"x10'

below ground,1' from pad.

Plan

Transformer and Feed Point Cabinet Pad Mounted

Meter socket (if required),
/ see notes 2 and 7

Cabinet with safety switch
/ﬁ and padlock with keys,
| I see note 5 L .
| Rigid conduit
| : (see plans for size)
TG
|
|
1 f
| | 24"
! N
||
) II | Rigid conduit
120 x 240 Volt ! (see plans for size)
single phase | K
electric service B
Z2A\ .
LE== A ——
Elevation

Feed Point Cabinet Pad Mounted

FEED POINTS
(ROADWAY LIGHTING)

Phase

Neutral
Phase

Main Circuit Breaker having J
a rating not greater than
that of the panelboard

120 x 240 Volt
single phase
electric service

Enclosed load center J

50 Amp - 2 pole breaker

15 Amp - 1 pole breaker

3 No. 12 Type THW
to photo cell

3-way switch, handy box,
cover, and chase nipple.

f Test switch to bypass photo cell,

Enclosed lighting relay,
normally open,
60 Amp - 2 pole

/ Ground to cabinet

Phase [

Neutral (A)

Ground

Phase

Circuit 1 —f

Circuit 2

J

\

L

Feed Point Type IV

1 No. 6 Type THW
to ground rod

12" Class 43 aggregate

Circuit 4

Circuit 3

Provide Type | feed point similar to Type 1V, except with one electrical circuit, one 50 Amp - 2 pole breakers,

and one lighting relay, normally open.

Provide Type Il feed point similar to Type |V, except with two electrical circuit, two 50 Amp - 2 pole breakers,

and two lighting relays, normally open.

Provide Type Ill feed point similar to Type 1V, except with three electrical circuits, three 50 Amp - 2 pole

breakers, and three lighting relays, normally open.

(A) Install when festoon circuit is required.

Detail A

Use this detail for a continuous run of conduit from
the feed point to the first light standard.

-

12" min.

N
)

Service entrance head N

Wood pole, see note 4

]

Service connection by
Electric Utility Company

Electric service 120 x 240 Volt,
single phase, 1%" conduit

D-770-2

1%" Conduit

Meter socket
/ (if required),
see note 2

Photo cell lens,
see note 1 \

Cabinet with safety switch \
and padlock with keys, T
see note 3

Photo cell lens,
see note 1

>— P-1000 Unistrut or Cooper
B-Line B22 with end caps
%" galvanized machine

bolt through pole

Rigid conduit 2" dia.
) unless otherwise
Conduit stand-off specified in plans.

brackets (if required)

— See Detail A

L ¥%" dia. conduit

See Detail A N B

Plastic bushing
1 No. 6 Type THW
to ground rod

Ground rod %"x10'
copperweld

Feed Point Pole Mounted

Notes:
1. Photo Cell: Furnish and install the photoelectric cell. Face photo lens north.
2. Meter Socket: Install meter socket and trim if the meter is required by local Utility

Yo 15"
1t L 7 Weld

backing, stainless steel hardware, and side hinge door.

3 coat of primer and two coats of exterior gray enamel.
%"x6" bolt

1" sq. oval washer wide x 10" deep or 36" high x 36" wide x 10" deep Type

Conduit size and pole. (if required, see layout sheets)

number variable
5. Pad Mounted Cabinet: Provide 56" high x 26" wide x 14

Company. Meter furnished and installed by Utility Company.

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

Shop coat cabinet with one

Provide 30" high x 24" wide x 8" deep Type | and Il feed points. Provide 30" high x 42"

Ill and 1V feed points.

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

" deep weatherproof cabinet.

Steel band Minimum 12 gauge steel or aluminum with provisions for padlock
Double gave P P
6. Grounding Grid: Provide grounding grid with a maximum ground resistance of 25 ohms,
using one or more 5/s"x10" copperweld ground rods in parallel or series at two corners.
110° Provide a minimum distance between ground unit assemblies of 6'0".
itk 1ame g lin
Attach with %2'x47%" lag screws 7. Meter Location: Do not mount the meter (if required) on the same side of the cabinet

A

= 6"

"

Slot %4¢"x1"

as the photo cell.

Conduit size (varies)

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-8-13
REVISIONS
13 DATE CHANGE
07-08-14 | Revised note 3. P
10-17-17 | Updated to active voice.
08-28-19 | New Design Engineer PE Stamp.
11-01-24 | Revised note 5.

\ | .
‘DDDDDDDDDDDDDDDDDDDQDDDDDLi 1%
\ Tj

Steel band approx. 2' long

Conduit Standoff Bracket

Omission of conduit standoff brackets allowed
when not required by local utility company.

ROFESSIONAL

PE-4683
12/06/24




Docusign Envelope ID: 851AE518-A899-4EEB-9062-160F1C2AA037

General Pull Box Notes:
3"x3"x'%o PUI—I— BOX & TRENCHlNG DETA”—S 1. Duct seal all conduits entering and exiting pull boxes. D_770-3

24.803" +/- 0.037" e ; h
qr—— 0.711" min. [‘ 22%" +1- % dia. Lflre mes R=1" 2. Ensure all pull boxes are UL listed.
j—t . 3" | " |
. 3" 24" nominal %" - 16NC 25 | |
» T jt dia. pipe ol & hex head bolts J | \ 23% \
or as 4 i i R R
specified L Use PVC glue, Section E-E . 1 . with washers (2) :sszgzzgzzzzg. o :§§§§§§§§,
suggested for use Lift handle, %" dia.
0.711" min. Seenote 4 t5 attach extension ring R=1" ;‘? galvanized U-bolt with
; ; to pull box N _ 7+ nuts and washers Logo = || 15%" = Logo = | 13%"
Extension Ring I i
- %" dia. holes — =
(future adjustment) e =1 Pull slots (2)
7}
. | o1/
Optional concrete Top View 2% e °
i i - Skid resistant
‘_‘ 24.803" +/- 0.037" r mow strip shown Section F-F surlfacel
i / Concrete Cover Plan
. See note 1;-°. |l
a | I +=-_p ; H — el
5 Support ring eIEE | T Cover
Eye bolts, ==EEEE
see note 2
Half Top View Box \
[ e e Y e I | I 28" { 26“
23%"
Zll= e : ,
T 0% .-u,o% 00 === = w<8 I\l
g%g%%g%%@g@%%g T 4"—(2 7 Extension
Ii:o5oieco L eiecoeiots s L th N
)0 @'8‘50.0. 1%"85-0_@ g T = 22" min. ——=it= %" |
NP 0% OX % p-@' e jo} Li 25"4—‘ K Kout //
PRSP _ _ nockouts OIS T AO OISTIZO0A |
’ TG LT T Section Frame Section Cover QO:OO'OZQ@O.'OO'OZQ-OO
= 00 A OCLOE OCLD 114" on box
L O 4 -
filled with Cast Iron Frame and Cover OLY SO0 A0S 1"on extension
washed gravel O QOQ%O% OB 8C
0l T PR N Sump filled with /%OO%OOQOO 1 ® Polymer Concrete Pull Box Notes:
********* . O O x washed gravel Q)OOO‘OZO'OOO:OO'OZQ-OOO oa Y . )
El ti e P I f P - : 8 Q Qf%. - Q()j O‘Q{%v QO 1. Place top of pull box flush with surfaced area and approximately one inch
evation AR RN .C.J-orn.cfe‘t.e-rﬁhd\)v‘ strlp AT 'O'C')Co)lo%f QO Q'O%). OO above earth or sodded areas on level surfaces.
s R 4" depth (A) EARITA AR %%)%c%ggooéc%g% 2. Provide at least one knockout per side in pull box.
See note 3 .l EEE RPN P NS PRA A A Of
\% \§ O%gooé) O%QOO& O% 3. Provide Polymer Concrete pull box meeting Tier 22 as per ANSI / SCTE 77.
; " 25000 C- 90N
Plastic, T 2" wide x %" thick OC-=5OGNEHOAN 1 4. Ensure the pull box constructed of polymer concrete reinforced by a heavy
see note 5 PVC strips weave fiberglass.
X Elevation
J N // L Polymer Concrete Pull Box
[
215" +/- - AR
Bottom View
Edge of shoulder
PVC Pull Box ;‘. Al #4 deformed bar Roadway Optional mow strip
- s
- : ‘ \7 ,*\)/"f \// ,*/\;\' /\;\ N ';\//‘ r*\/ B ‘\/L‘\/: 'vi
= . |
1l . | y
Top View L
PVC Pull Box Notes: with optional concrete mow strip
1. Attach split 24" nominal diameter PVC cover support ring with four %" dia. x 2" long stainless steel hex head bolts with nuts at 90 degrees apart. Conduits
2. Two type 2 shoulder eye bolts, %" dia. x 1%" shank length with hex nuts 180 degrees apart (for lifting pull box and supporting electric cable). Pull Box Installation Details
3. Four %" x 1%" long galvanized lag screws. Screw assembly together.
. " . . . . . Yn " . . NORTH DAKOTA
4. Attach split 24" nominal diameter PVC cover support extension ring with four %" dia. x 2" long stainless steel hex head bolts with nuts at 90 degrees apart. DEPARTMENT OF TRANSPORTATION
5. Bolt assembly together. 10-8-13
REVISIONS
6. Size conduit holes located in barrel section no more than 1" larger than size of conduit being used. Note: The location of pull box will vary, refer to layout sheets for DATE CHANGE
actual location. 11-01-24 | Updated PVC pull box, trenching.
7. After pull box and conduit installation, install water tight seal for inside walls and cover. peete pull box, Treneng PRO:E_%?EO:;NAL
When required, install a mow strip around the pull box. Place 12/06/24

expansion material between the foundation and the mow strip.
Ensure the mow strip is 4" depth and 2' width from the foundation.
Use #4 deformed bars in the mow strip. Space the bars 6" from
the outside edge. Place the bars in a grid pattern at 1' apart.

8. PVC pipe to meet requirements of ASTM F679 or equal.

9. Provide Austenitic Stainless Steel Hex Head bolts and nuts. Other fasteners to be galvanized as per ASTM A153.

10. Install an epoxy coating on the top and sides of the concrete cover. Provide an epoxy protective coating that is light gray, clear, or neutral in color and apply as
recommended by the pull box manufacturer. Before application, clean with a wire brush and dry the surfaces of the concrete to which the epoxy protective coating is applied.

11. If a Cast Iron cover is provided, use grey iron as per AASHTO M 306.
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See note 2

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

Conduit nipple

Mast arm

Threaded insert to receive %"x3" bolt.

Conduit

Concrete structure Notes:

Stainless steel or aluminum two hole conduit strap
secured with two anchors at maximum §' spacing
or as determined by the Engineer.

Threaded insert to receive %"x3" bolt.

Bridge Mounted Conduit Hanger

_/—- Top of sidewalk

LIGHTING AND SIGNAL DETAILS

(one-way detection)

——— Direction of travel ——

Emergency vehicle detector

Emergency Vehicle Detector Detail

% Mounting arm

——— Direction of travel

Adjustable detector (see note 3)
7/

o Mounting arm

Par lamp holder Par lamp holder

% Pipe nipple
Type T Unilet

Par 38 Lamp (White)

(one-way detection)

Alternate Emergency Vehicle Detector Detail (adjustable)

1. Use Type X Unilet with two Par lamp holders and lamps for Two-way Detectors. (one in each direction).
2. Plug unused end of One-way Detector with metal pipe plug.
3. Rotate detector lens to face direction of travel on Two-way Detectors.

Pole

Pole Pole number 3

/ﬁ Stencil location g

/— Finished elev. of roadway ¢

Stainless steel or aluminum conduit strap

‘|A L. at maximum 5' spacing or as determined
Conduit N . by the Engineer.

{ o Face of curb

\a

>

) .
Existing concrete %_ >

Bridge Curb Mounted Conduit

Threaded insert to receive %"x3" bolt.

Patch with cold mix

]

Patch with concrete Patch with concrete

12"+ ’* *‘ 12"1. r‘

Sl

Concrete Patch

Asphalt Patch Sidewalk Patch

Surface Patch Details

Note: Saw cut trenches. Use PCC pavement for replacement concrete with the coarse
aggregate gradation, maximum size and method of curing as approved by the Engineer.
Immediately prior to pouring replacement concrete, paint all surfaces with an approved
epoxy compound.

T 6 A R .
Existing asphalt — | : > - >
o Vi = Existing sidewalk
4 Existing concrete
NI \'
) - 24" min. 24" min. 24" min.
Compacted backfill EZ/‘ Compacted backfill —_| ! Compacted backfill —|
(same as existing) . \ (same as existing) \/\ t (same as existing)
N .
o o\
i .
Conduit ——{wty' Conduit — |1 Conduit — —1

——— Direction of travel

Plan

Elevation

Light Standard Numbering

Note: On the roadway side of each light standard, stencil the pole number using contrasting
g color paint or an adhesive coated plastic such as Scotchcal by 3M or as approved by the
Engineer. See layout sheets for pole numbers.

Conduit opening (see note)

—={ 4" min. = FGrade

= 4" min, j=— Grade
T W

S /\- S ,
/\X/\ /\\1\
’ f i /‘
t 7 + /7
Y A
2 | \;é,ﬁ Compacted backfill yy. | "\ =, .—— Compacted backfil
t t 7
AN ~ 7\
~ - -~
r\ - , /
o | L Underground cables t Y | —— Multiple underground cable
0007 A @T
3" ' —=—— Washed sand 3" | ~
Type | P Type Il

Cable Trench

Note: Seed entire area disturbed by trenching.

D-770-4

E

@@@@@@@@@E‘

ReEREERERESC

2

Side View Front View

Terminal Block Detail

Traffic signal
standard base

Terminal block
(see detail)

RN
Concrete

Conduit foundation

Terminal Block
(rigid mounted)

Extend conduit 1" above top of foundation
Grade [
A_}:.q —

]
147 /
v/ ,7
/
/

|

|

|

|

|

"y I

-5 |

I
L P

Elevation

Revise Concrete Foundation

Note: Jackhammer or drill to remove material and provide a location for conduit.
Make opening no larger than necessary. Place conduit, fill with concrete and
finish foundation to original appearance.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-8-13
REVISIONS
DATE CHANGE
10-17-17 Updated to active voice.
10-25-19 | Removed conduit under RR detail PROFESSIONAL
11-01-24 Updated bridge hanger detail. PE-4683

12/06/24




Docusign Envelope ID: 851AE518-A899-4EEB-9062-160F1C2AA037

Mast Arm
(see quantity sheet for length)

Mast Arm
(see quantity sheet for length)

Radius as per
manufacturer's
specification

Davit Mast Arm

12}
£ o
=
53
5% g e Round or multi-sided 11 guage steel
SE%
(7]
= 35
=225
858
T | ]
Shaft as per _— %" dia. bolt through shaft
manufacturer's j— o1
specifications 1 Joint
!

f

4/ One or two piece davit pole
N\

Hand hole

e

Hand hole
Llevelinglnuts
Leveling nuts (if specified)
N
Anchor Base
Detail A
3'-0" (unless
otherwise specified
= in the plans)

Curb and gutter

Transformer Base

Finished roadway surface ‘\

LIGHT STANDARD DETAILS

Shaft as per i oA

manufacturer's
specifications 1 Joint

Mast Arm
(see quantity sheet for length) i

Round or multi-sided 11 guage steel
L guag

| — %" dia. bolt through shaft

J—FL?

Mounting helght
(see quantity sheet for length)

Manufacturer's
shaft dia. + 7%"
R=14"

Parallel to
roadway

See "Detail A" #/_W
o

Light Standard Details

See layout sheets for offset

Finished roadway surface ‘\

| Survey ¢

See Multi-Directional Slip Base details

Top of foundation

L\ S —— — Ground line
oo— | -

Breakaway Support Stub Clearance Diagram

Direction of traffic

Hand hole \\

11 gauge shaft thickness \
1%" Plate

Truss Mast Arm

Manufacturer's
shaft dia. + 5%"

Bottom shaft
dia. 8.3" min.

1%" Slip base
1%4" dia. x 5" long
high strength steel bolt

with three flat washers
torque to 1010 in-lbs

Top View

Continuous weld
inside and outside

Ground line 4" max.

28 gauge keeper plate,
/ place on top of middle
) i flat washer

3%" max.

L AL

I

I

I ¥Plate thickness as

Equal to manufacturer's e \
bolt circle

ERER T
[ [
[
L1l H\¥ Anchor bolts as per
—N \¢ manufacturer's specs,
Side View 3 per foundation

Steel Base Detail

(A)

Festoon receptacle
mounted 15'-20"
from ground

Light standard

Ground rod {?ﬂ [
U

Pole Wiring Diagram

120°

Bottom shaft
dia. + %"

1%" dia. holes

Manufacturer's
shaft dia. + 5%"
Manufacturer's
shaft dia. + 8"

Plan View

Keeper Plate Detail (A)

ASTM A446 Grade "A" 28 gauge keeper plate on top of middle
flat washer. Galvanize Keeper plate after fabrication.

Slip base -

Parallel to
roadway AN <

<
Direction of traffic

Slip Base Placement Detail

required by manufacturer

Min. 2 threads exposed

Top nut
Base plate Flat washers
1" max. Leveling nut
@ Finish elev. of foundation
Anchor bolt

Anchor Bolt Detail

Multi-Directional Slip Base

Gasket

Base plate

D-770-5

Hex bushings

Receptacle

N— Wires

Optional: Festoon receptacle
mounted on multi-sided pole.

F To ballast in luminaire

Waterproof
while in use cover

Q)

Receptacle Mounting Detail (B)

Mount receptacle on side of pole that faces the street.
Install Festoon Receptacle only when specified in the plans.

(B)

Notes:

Light Standard Locations: The minimum offset distance from the curb face
is 3 feet. Offset light standards at least 3 feet in urban areas and where
speeds are less than 30 mph. Where speeds are 30 mph or more, place
light standards at least 16 feet from the driving lane.

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

Luminaire: Use internal ballast-constant wattage 120x240 voltage. See layout
sheets for type of luminaire, wattage, |.E.S. distribution, and operating system.

Fusing: Fusing in base, see specifications.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-8-13
REVISIONS
DATE CHANGE
10-17-17 Updated to active voice.
08-28-19 | New Design Engineer PE Stamp. PROFESSIONAL
11-01-24 Revised luminaire details/notes. PE-4683

12/06/24
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l

|

N /
} L1 Elevation L2 Elevation }
| Check Point Check Point |
[ [
[ [
[ [
| Advancing Station —=— |
b — |-
[ [
[ [
[ [
[ [
[ [
} R1 Elevation R2 Elevation |
Check Point Check Point

GENERAL LAYOUT FOR

BRIDGE BENCH MARKS

%" o x 3" Galv Carriage Bolt
~ Top of head is %" above

finished concrete.

SINGLE SPAN

CHECK POINT
LOCATION DETAIL

Galvanized Cap with
standard pipe thread

(typ)

=— 3" 1.D. Galv Pipe (6'-6") —=—
~ Upper end with std pipe
thread. Located 2'-0"
from bench mark.

NOTES:

D-900-1

Install elevation check points in the top of the concrete barriers at the locations shown in the
General Layout view. Install the checkpoints in the barriers over each substructure unit at each
bridge location. Use 3/8" diameter x 3" long galvanized carriage bolts set with the top of the bolt
head projected 1/8" above the top of the finished concrete.

Set two bench marks as shown in the Bench Mark Detail at each bridge location. Locate the
bench marks diagonally from one another at opposite corners of each bridge. Set the bench
marks near the Right of Way line at least 300 feet from the nearest point of the structure.
Extend two of the galvanized steel pipes 4'-0" above ground and paint with white paint suitable
for painting over galvanized steel surfaces.

The Project Engineer will run a set of levels to determine the elevation of the bridge bench
marks and elevation check points immediately after completion of the bridge. List the elevation
of Bench Mark #1 as elevation 1,000, or as the actual surveyed elevation. The Project Engineer
will record the information of SFN 13420 and submit to the Bridge Engineer.

Galvanize all metal parts per Section 854 after fabrication.

L "

Abutment —/
(typ)

L1 Elevation
Check Poi:tl‘

R1 Elevation J

Check Point

GENERAL LAYOUT FOR
MULTIPLE SPAN

Ground Line 1
e —-

NN

Cut top of rod
smooth & square.

3" 1.D. Galv Pipe
~ Upper end with std
pipe thread.

L

N

7/
(\

Galvanized Cap with
standard pipe thread

NN

%" @ Rod (galv)

Fill with insulation.

Earth Backfill —>‘/

2-3"x 3" x %" Triangular Plates
~ Spot welded to pipe & octagonal
plate.

%" x 9" Octagonal Platef .

with 1" hole in center
~ Weld to pipe.

Concrete anchor poured —=]

in 12" g hole.

|
/
/
< Z
| s
| ©
$
1
§
IS
%

K

—— Sand Backfill

%" x 1%" x 6" Flat Bar — |__-

~ Weld to rod.

b

RS

& =
: ~

S

110"

PiS

\L Compact earth well before
placing anchor concrete.

BENCH MARK DETAIL

At the time of installation, coat the threads with synthetic grease containing teflon. Screw the

cap to a snug fit.

Include the cost of furnishing and installing two bridge bench marks and the number of elevation
check points required for one structure in the price bid for each set of Bridge Bench Marks.

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

09/14/11

REVISIONS

DATE

CHANGE

09/03/19
02/23/24

UPDATED SIGNATURE
Updated Signature
Revised notes & updated
to active voice
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