Abn
Abut
Ac
Adj
Agar
Ahd
ARV
Align
Al
Alt
Alum

Appr
Approx
ACP
Asph
AC
Assmd

Atten
ATR
Ave
Avg
ADT
Az

Bk

BF

Bs
Balc
B Wire
Barr
Btry
Brg

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

abandoned
abutment
acres

adjusted
aggregate
ahead

air release valve
alignment

alley

alternate
aluminum
ampere

and

approach
approximate
asbestos cement pipe
asphalt

asphalt cement
assumed

at

attenuation
Automatic Traffic Recorder
Avenue
average
average daily traffic
azimuth

back

back face
backsight
balcony

barbed wire
barricade
battery

bearing

beehive inlet
begin

bench mark
bikeway
bituminous
block

board feet
bore hole

both sides
bottom
Boulevard
boundary
brass cap
breakaway
bridge

building

Bureau of Land Management

BV
Byp

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

Cl

Cl

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

NDDOT ABBREVIATIONS

butterfly valve

bypass

cable guardrail

calculate

candela

cast iron pipe

catch basin

cationic rapid setting

cattle guard

center to center

centerline

centimeter

chain

chain-link

channel block

channel change

check

chiseled

circle

class

clay

clay fill

clay heavy

clay loam

clean-out

clear

clearing & grubbing

coal slack

combination

commercial

compression

computer aided drafting & design
concrete

conductor

construction

continuous

continuous split barrel sample
contraction

contractor

control point

coordinate

corner

corrected

corrugated aluminum end section
corrugated aluminum pipe
corrugated metal end section
corrugated metal pipe
corrugated poly-vinyl chloride pipe
corrugated steel end section
corrugated steel pipe
coulomb

Co
Crse
C Cr
CS
Ct
Xarm
Xbuck
Xsec
Xing
Xrd
Crn
CF
M3
M3/s
CcY
Cy/mi
Culv
C&G
Cl
CR
CS

Dd Ld
Defl
Defm
Deg or D
Dint
Dintr
Depr
Desc
Det
DWP
Dtr
Dia
Dir
Dist
DM
DB
DG
Dbl
Dn
Dwg
Dr
Drwy
DI

Ea
Esmt

EB
Elast

County
course

course gravel
course sand
Court

cross arm
cross buck
cross sections
crossing
Crossroad
crown

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

curb & gutter
curb inlet
curb ramp
curve to spiral
cut

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

down

drawing

drive
driveway

drop inlet

dry density
each
easement
East
Eastbound
elastomeric

EL

E Mtr
Elec
EDM
Elev or EIl
Ellipt
Emb
Emuls
ES
Engr
ESS
Eq
Eq
Evgr
Exc
Exst
Exp
Expy
E
Extru
FOS
F

FS

F
Fed
FHWA
FP
Ft

Fn
Fn P
FO
FB
FD

FAA
FS
FH
FI
Fird
FES

D-20-1

electric locker

electric meter

electric/al

electronic distance meter
elevation

elliptical

embankment
emulsion/emulsified

end section

engineer

Environmental Sensor Station
equal

equation

evergreen

excavation

existing

expansion

Expressway

external of curve
extruded

factor of safety
Fahrenheit

far side

farad

Federal

Federal Highway Administration
feed point

feet/foot

fence

fence post

fiber optic

field book

field drive

fill

fine aggregate angularity
fine sand

fire hydrant

flange

flared

flared end section

NORTH DAKOTA
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Added Items

This document was originally
issued and sealed by
Roger Weigel,
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on 3/15/13 and the original
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NDDOT ABBREVIATIONS D-20-2

F Ben flashing beacon Hor horizontal Long. longitude NB Northbound

FA flight auger sample HBP hot bituminous pavement Lp loop No. or # number

FL flow line Hr hour(s) LD loop detector Obsc obscure(d)

Ftg footing Hyd hydrant Lm lumen Obsn observation

FM force main Ph hydrogen ion content Lum luminaire Ocpd occupied

Fs foresight Id identification L Sum lump sum Ocpy occupy

Fnd found In or " inch Lx lux Off Loc office location

Fdn foundation Incl inclinometer tube ML main line O/s offset

Frac fractional IMH inlet manhole M Hr man hour oC on center

Frwy freeway ID inside diameter MH manhole C one dimensional consolidation

Frt front Inst instrument Mkd marked oC organic content

FF front face Intchg interchange Mkr marker Orig original

F Disp fuel dispenser Intmat intermediate Mkg marking O To O out to out

FFP fuel filler pipes Intscn intersection MA mast arm oD outside diameter

FLS fuel leak sensor Inv invert Matl material OH overhead

Furn furnish/ed IM iron monument Max maximum PMT pad mounted transformer

Gal gallon | Pn Iron Pin MC meander corner Pg pages

Galv galvanized IP iron Pipe Meas measure Pntd painted

Gar garage Jt joint Mdn median Pr pair

Gs L gas line J joule MD median drain Pnl panel

G Reg gas line regulator Jet junction MC medium curing Pk park

GMV gas main valve K kelvin M mega PK Parker-Kalon nail

G Mtr gas meter Kn kilo newton Mer meridian Pa pascal

GSV gas service valve Kpa kilo pascal M meter PSD passing sight distance

GVP gas vent pipe Kg kilogram M/s meters per second Pvmt pavement

GV gate valve Kg/m3 kilogram per cubic meter M mid ordinate of curve Ped pedestal

Ga gauge Km kilometer Mi mile Ped pedestrian

Geod geodetic K Kip(s) MM mile marker PPP pedestrian pushbutton post

GIS Geographical Information System LS Land Surveyor (licensed) MP mile post Pen. penetration

G giga LSIT Land Surveyor In Training MI milliliter Perf perforated

GPS Global Positioning System Ln lane Mm millimeter Per. perimeter

Gov government Lg large Mm/hr millimeters per hour PL pipeline

Grd graded/grade Lat latitude Min minimum Pl place

Gr gravel Lt left Misc miscellaneous P&P plan & profile

Grnd ground L length of curve Mon monument PL plastic limit

GWM ground water monitor Lens lenses Mnd mound Pl plate

Gdrl guardrail Lvl level Mtbl mountable Pt point

Gtr gutter LB level book Mtd mounted PCC point of compound curve

H Plg H piling Lving leveling Mtg mounting PC point of curve

Hdwl headwall Lht light Mk muck Pl point of intersection

Ha hectare LP light pole Mun municipal PRC point of reverse curvature

Ht height Ltg lighting N nano NORTH DAKOTA

HI height of instrument Lig Co lignite coal NGS National Geodetic Survey DEPARTMENT OF TRANSPORTATION Thi -
) ) A ) 06-15-10 is document was originally

Hel helical Lig Sl lignite slack NS near side SEVISIONS issued and sealed by

H henry LF linear foot Neop neoprene DATE CHANGE Roger Weigel,

Hz hertz Ligq liquid Ntwk network 02011 | Added foms Registration Number

HDPE High Density Polyethylene LL liquid limit N newton PE-2930,

HM high mast L litre N North on 3/15/13 and the original

HP high pressure Lm loam NDDOT North Dakota Department of Transportation document is stored at the

HPS high pressure sodium Loc location NE North East North Dakota Department

Hwy highway LC long chord NW North West of Transportation




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

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

point of tangent

point on curve

point on tangent
polyethylene

polyvinyl chloride
Portland Cement concrete
pounds

power pole

preemption
prefabricated

preformed

preperation

pressure

pressure relief valve
prestressed

private

private drive
production/produce
programmed

property

property line

proposed

pull box

quantity

quarter

radius

railroad

railway

raised

random traverse point
range

rapid curing

record

recycle

recycled Portland cement concrete
reference

reference marker
reference monument
reflectorized

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

retaining

reverse

right

right of way

river

road

Rdbd
Rdwy
RWIS
Rk
Rt
Salv
Sd
Sdy ClI
Sdy Cl Lm
Sdy FlI
Sdy Lm
San
Sc
Sec
Sec
SL
Sep
Seq
Serv
Sh
Sht
Shtng
Shidr
Sw

S

SD
Sig
Si Cl
Si Cl Lm
Si Lm
Sql
SC
SS
Sm

S

SE
SW
SB
Sp
Spcl
SP

G
Spk
SC
ST
SB
SH
SV
Sq
SF
Km2

NDDOT ABBREVIATIONS

road bed
roadway
Roadway Weather Information System
rock

route

salvage(d)

sand

sandy clay
sandy clay loam
sandy fill

sandy loam
sanitary sewer line
scoria

seconds

section

section line
separation
sequence
service

shale

sheet

sheeting
shoulder
sidewalk
siemens

sight distance
signal

silt clay

silty clay loam
silty loam

single

slow curing
slow setting
small

South

South East
South West
Southbound
spaces

special

special provisions
specific gravity
spike

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

square feet
square kilometer

M2
SY
Stk
Std

Std Specs
Sta
Sta Yd
Stm L
SEC
SSD
SD

St
SPP
SPPA
Str
Subd
Sub
Sub Prep
Ss

SE

SS
Supp
Surf
Surv
Sym
SI

Tan

TS
Tel
Tel B
Tel P
Tv
Temp
Temp
TBM
T

T
T/mi
Ts
Twp or T
Traf
TSCB
Tr
Transf
B
Trans
TT
Trans
Trav

square meter

square yard

stake

standard

standard penetration test
Standard Specifications
station

station yards

steam line

steel encased concrete
stopping sight distance
storm drain

street

structural plate pipe
structural plate pipe arch
structure

subdivision

subgrade

subgrade preperation
subsoil

superelevation
supplement specification
supplemental

surfacing

survey

symmetrical

Systems International
tangent

tangent (semi)

tangent to spiral
telephone

Telephone Booth
telephone pole
television

temperature

temporary

temporary bench mark
tesla

thinwall tube sample
tons per mile

topsail

township

traffic

traffic signal control box
trail

transformer

transit book

transition

transmission tower
transverse

traverse

D-20-3

TP traverse point
Trtd treated
Trmt treatment
Qc triaxial compression
TERO Tribal Employment Rights Ordinance
Tpl triple
TP turning point
Typ typical
Qu unconfined compressive strength
Ugrnd underground
USC&G US Coast & Geodetic Survey
USGS US Geologic Survey
util utility
VG valley gutter
Vap vapor
Vert vertical
VC vertical curve
VCP vitrified clay pipe
\Y, volt
Vol volume
Wkwy walkway
w water content
WGV water gate valve
WL water line
WM water main
WMV water main valve
W Mtr water meter
WSV water service valve
wWw water well
w watt
Wrng wearing
Wb weber
WIM weigh in motion
w West
WB Westbound
Wrng wiring
W/ with
Wio without
wcC witness corner
WGS World Geodetic System
4 zenith
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
06-15-10 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
942011 Added flems Registration Number
PE-2930,

on 3/15/13 and the original
document is stored at the
North Dakota Department
of Transportation




NDDOT UTILITY COMPANY ABBREVIATIONS

D-20-10

702COM 702 Communications KEM ELEC Kem Electric Cooperative Incorporated RRVW Red River Valley & Western Railroad

ACCENT Accent Communications KOCH GATH SYS Koch Gathering Systems Incorporated RSR ELEC R.S.R. Electric Cooperative

AGASSIZ WU Agassiz Water Users Incorporated LKHD PL Lakehead Pipeline Company SEWWU South East Water Users Incorporated

All PI Alliance Pipeline LNGDN RWU Langdon Rural Water Users Incorporated SCOTT CABLE Scott Cable Television Dickinson

ALL SEAS WU All Seasons Water Users Association LWR YELL R ELEC Lower Yellowstone Rural Electric SHERDN ELEC Sheridan Electric Cooperative

AMOCO PI Amoco Pipeline Company MCKNZ CON McKenzie Consolidated Telcom SHEYN VLY ELEC Sheyenne Valley Electric Cooperative

AMRDA HESS Amerada Hess Corporation MCKNZ WRD McKenzie County Water Resource District SKYTECH Skyland Technologies Incorporated

AT&T AT&T Corporation MCKNZ ELEC McKenzie Electric Cooperative SLOPE ELEC Slope Electric Cooperative

B PAW Bear Paw Energy Incorporated MCLEOD Mcleod USA SLOPE ELEC Slope Electric Cooperative Incorporated

BASIN ELEC Basin Electric Cooperative Incorporated MCLN ELEC Mclean Electric Cooperative SOURIS RIV TELCOM Souris River Telecommunications

BEK TEL Bek Communications Cooperative MCLN-SHRDN R WAT Mclean-Sheridan Rural Water ST WAT COMM State Water Commission

BELLE PL Belle Fourche Pipeline Company MDU Montana-dakota Utilities STATE LN WATER State Line Water Cooperative

BNSF Burlington Northern Santa Fe Railway MID-CONT CABLE Mid-Continent Cable STUT RWU Stutsman Rural Water Users

BOEING Boeing MIDSTATE TEL Midstate Telephone Company TMZC Turtle Mountain Communications

BRNS RWD Barnes Rural Water District MINOT CABLE Minot Cable Television TClI TCl of North Dakota

BURK-DIV ELEC Burke-Divide Electric Cooperative MINOT TEL Minot Telephone Company TRI-CNTY WU Tri-County Water Users Incorporated

BURL WU Burleigh Water Users MISS W W S Missouri West Water System TRL CO RWU Traill County Rural Water Users

Cable One Cable One MNKOTA PWR Minnkota Power UNTD TEL United Telephone

CABLE SERV Cable Services MRE LBTY TEL Moore & Liberty Telephone UPPR SOUR WUA Upper Souris Water Users Association

CAP ELEC Capital Electric Cooperative Incorporat MOR-GRAN-SOU ELEC Mor-gran-sou Electric Cooperative US SPRINT U.S. Sprint

CASS CO ELEC Cass County Electric Cooperative MOUNT-WILLI ELEC Mountrail-williams Electric Cooperative USAF MSL CABLE U.S.AF. Missile Cable

CASS RWU Cass Rural Water Users Incorporated MUNICIPAL City Of " ' USW COMM U.S. West Communications

CAV ELEC Cavalier Rural Electric Cooperative MUNICIPAL City Water And Sewer VRNDRY ELEC Verendrye Electric Cooperative

CBLCOM Cablecom Of Fargo N CENT ELEC North Central Electric Cooperative W RIV TEL West River Telephone Incorporated

CENEX PL Cenex Pipeline N VALL W DIST North Valley Water District WEB W. E. B. Water Development Association

CENT PWR ELEC Central Power Electric Cooperative ND PKS & REC North Dakota Parks And Recreation WILLI RWA Williams Rural Water Association

CONS TEL Consolidated Telephone ND TEL North Dakota Telephone Company WILSTN BAS PL Williston Basin Interstate Pipeline Company

CONT RES Continental Resource Inc NDDOT North Dakota Department of Transportation WLSH RWD Walsh Water Rural Water District

CPR Canadian Pacific Railway NDSU SOIL SCI DEPT Ndsu Soil Science Department WOLVRTN TEL Wolverton Telephone

D OE Department Of Energy NEMONT TEL Nemont Telephone XLENER Xcel Energy

DAK CARR Dakota Carrier Network NODAK R ELEC Nodak Rural Electric Cooperative YSVR Yellowstone Valley Railroad

DAK CENT TEL Dakota Central Telephone NOON FRMS TEL Noonan Farmers Telephone Company

DAK RWD Dakota Rural Water District NPR Northern Plains Railroad

DGC Dakota Gasification Company NSP Northern States Power

DICKEY R NET Dickey Rural Networks NTH PRAIR RW Northern Prairie Rural Water Association

DICKEY RWU Dickey Rural Water Users Association 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 OTTR TL PWR Otter Tail Power Company

DVMW Dakota, Missouri Valley & Western PLEM Prairielands Energy Marketing

ENBRDG Enbridge Pipelines Incorporated POLAR COM Polar Communications NORTH DAKOTA

FALK MNG Falkirk Mining Company QWEST Qwest Communications DEPARTMENT OF TRANSPORTATION Thi -
) o o 51510 is document was originally

G FKS-TRL WD Grand Forks-traill Water District R&T W SUPPLY R & T Water Supply Association SEVISIONS issued and sealed by

GETTY TRD & TRAN  Getty Trading & Transportation RAMSEY R SEW Ramsey Rural Sewer Association DATE CHANGE Roger Weigel,

GLDN W ELEC Golden West Electric Cooperative RAMSEY RW Ramsey Rural Water Association 042011 Added Itoms Registration Number

GRGS CO TEL Griggs County Telephone RAMSEY UTIL Ramsey County Rural Utilities I B PE-2930,

GT PLNS NAT GAS Great Plains Natural Gas Company RED RIV TEL Red River Rural Telephone on 3/15/13 and the original

HALS TEL Halstad Telephone Company RESVTN TEL Reservation Telephone document is stored at the

INT-COMM TEL Inter-Community Telephone Company ROBRTS TEL Roberts Company Telephone North Dakota Department

KANEB PL Kaneb Pipeline Company R-RIDER ELEC Roughrider Electric Coop of Transportation




Fo

Fo

Geo ——— Geo -

OH

P

PL

PL

R R

R R
— REMOVE —— REMOVE —
RR————RR ——

s s

Limits of Const Transition Line

Bale Check

Rock Check

Sight Distance Triangle Line

Small Hidden Object

Dimension Leader

Existing Ground

Existing Topsoil (Cross Section View)

Large Hidden Object

Edge Drain

Geotextile Fabric Type D

Existing Electrical

Existing Fiber Optic Line

Existing TV Fiber Optic

Existing Gas Pipe

Geogrid

Existing Overhead Utility Line

Existing Power

Existing Fuel Pipeline

Existing Undefined Above Ground Pipe Line

Geotextile Fabric Type R

Geotextile Fabric Type R1

Remove Line

Geotextile Fabric Type RR

Geotextile Fabric Type S

TV

Void — Void — Void — V

Void — Void — Void — V

VW

Line Styles

Floating Silt Curtain

Existing Telephone Line

Existing TV Line

Existing Assumed Ground (Not Surveyed)
Tentative Ground Line

Existing Water or Steam Line
Existing Under Drain

Under Drain

Wall

Existing Slotted Drain

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

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

Wetland Mitigation

Existing Box Culvert Bridge
Existing Concrete Surface

Existing Drainage Structure
Easement

Existing Concrete

Existing Easement

Existing Gravel Surface

Existing Aggregate (Cross Section View)

Existing Curb and Gutter (Cross Section View)

Existing Riprap

Existing Underground Vault or Lift Station

Tangent Line

Hidden Object

Existing Dirt Surface

Existing Conduit

Topsoil Profile

Existing Conductor

Conductor

Fiber Optic

Existing Loop Detector

Subgrade, Subcut or Ditch Grade

Existing Asphalt Surface

Existing Asphalt (Cross Section View)

Existing Reinforcement Rebar

Existing Tie Point Line

Existing State or International Line

Existing Quarter Section Line

Existing County

Existing Section Line

Existing Township

Existing Railroad Centerline

Centerline

D-20-20

Existing Centerline

Supplemental Contour

Right of Way

Existing Right of Way

Existing Right of Way Railroad

Failure Line

Existing Conditions

Existing Ground (Details)

Existing Sixteenth Section Line

Existing Right of Way Not State Owned

Phantom Object

Centerline Main

Existing Guardrail Cable

o  Existing Guardrail Metal

— Existing Edge of Water

Excavation Limits

Existing Government Lot Line

Existing Adjacent Block Lines

Existing Adjacent Lot Lines

Existing Adjacent Property Line

Existing Adjacent Subdivision Lines

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

4-20-11
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE-2930,

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

SAN  FM

SD

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

Subgrade Reinforcement

Existing Down Guy Wire Down Guy

Existing Fence

Existing Railroad

Existing Sanitary Sewer

Existing Sanitary Force Main

Existing Storm Drain

Existing Storm Drain Force Main

Fence

Silt Fence

Existing Field Line

Exst Flow

Flow

Existing Culvert

Existing Curb

Existing Valley Gutter

Existing Driveway Gutter

Existing Curb and Gutter

Existing Mountable Curb and Gutter

Existing Double Micro Loop Detector

Micro Loop Detector Double

Existing Overhead Sign Structure

Existing Micro Loop Detector

Micro Loop Detector

Existing Overhead Sign Structure Cantilever

————— ey — — —y — — —

ANANANNNNNANNNNANNNANAAR

Line Styles

Existing Railroad Switch

Overhead Sign Structure Cantilever

24 Inch Pipe

Reinforced Concrete Pipe

Signal Head with Mast Arm

Existing Signal Head with Mast Arm

Tie Bar at Random Spacing

3-Cable w Posts

Existing 3-Cable w Posts

Site Boundary

Fiber Rolls

Doweled Joint

Tie Bar 30 Inch 4 Foot Center to Center

Tie Bar 18 Inch 3 Foot Center to Center

Existing Berm, Dike, Pit, or Earth Dam

Existing Ditch Block

Depression Contours

skl bl bk bbbl bk bk bk bkh ke

Existing City Corporate Limits or Reservation Boundary

Gravel Pit - Borrow Area

Existing Tree Boundary

Tree Row

Existing Brush or Shrub Boundary

Existing Retaining Wall

Existing Planter or Wall

Retaining Wall (Plan View)

Sheet Piling

W-Beam w Posts

Existing W-Beam Guardrail with Posts

Exst Wet Area-Vegetation Break

Existing Wetland Delineated

D-20-21
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e

2% North Arrow (Half Scale)

N

Truck Mounted Attenuator

Type | Barricade

Type Il Barricade

= =

Type lll Barricade

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

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

Corrugated Metal End Section 48 Inch

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

(@) Signal Controller

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

Attenuation Device

Diamond Grade Delineator Type A

Diamond Grade Delineator Type B

Diamond Grade Delineator Type C

Diamond Grade Delineator Type D

Diamond Grade Delineator Type E

Flexible Delineator

Flexible Delineator Type A

Flexible Delineator Type B

Flexible Delineator Type C

Flexible Delineator Type D

Flexible Delineator Type E

Delineator Type A

Delineator Type A Reset

Delineator Type B

Delineator Type B Reset

Delineator Type C

Delineator Type D

Delineator Type E

Delineator Drums

Spot Elevation

Existing Access Control Arrow

Existing Artifact

Existing Flashing Beacon

Existing Benchmark

Symbols

Existing Railroad Battery Box

Existing Bush or Shrub

Existing Gas Cap or Stub

Existing Sanitary Cap or Stub

Existing Storm Drain Cap or Stub

Existing Water Cap or Stub

Existing Sanitary Cleanout

Existing Concrete Foundation

Existing Traffic Signal Controller

Existing Pad Mounted Signal Controller

Existing Sixteenth Section Corner

Existing Quarter Section Corner

Existing Section Corner

Existing Railroad Crossbuck

Existing Satellite Dish

Existing Fuel Dispensers

Existing Flexible Delineator Type A

Existing Flexible Delineator Type B

Existing Flexible Delineator Type C

Existing Flexible Delineator Type D

Existing Flexible Delineator Type E

Existing Delineator Type A

Existing Delineator Type B

Existing Delineator Type C

Existing Delineator Type D

D-20-30

Existing Delineator Type E

Existing EFB Misc

Existing Flashing Beacon

Existing Pipe Mounted Flasher

Existing Pad Mounted Feed Point

Existing Pipe Mounted Feed Point with Pad

Existing Pole Mounted Feed Point

Existing Railroad Frog

Existing Snow Gate 18

Existing Snow Gate 28

Existing Snow Gate 40

Existing Headwall

Existing Pedestrian Head with Number

Existing Signal Head

Existing Sprinkler Head

Existing Fire Hydrant

Existing Catch Basin Drop Inlet

Existing Curb Inlet

Existing Manhole Inlet

Existing Junction Box

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

22011 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
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on 4/20/11 and the original
document is stored at the
North Dakota Department
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Existing Light Standard

Existing High Mast Light Standard 10 Luminaire

Existing High Mast Light Standard 3 Luminaire

Existing High Mast Light Standard 4 Luminaire

Existing High Mast Light Standard 5 Luminaire

Existing High Mast Light Standard 6 Luminaire

Existing High Mast Light Standard 7 Luminaire

Existing High Mast Light Standard 8 Luminaire

Existing High Mast Light Standard 9 Luminaire

Existing Overhead Sign Structure Load Center

Existing Luminaire

Existing Light Standard Luminaire

Existing Federal Mailbox

Existing Private Mailbox

Existing Meander Section Corner

Existing Meter

Existing Electrical Manhole

Existing Gas Manhole

Existing Sanitary Manhole

Existing Sanitary Force Main Manhole

Existing Sanitary Manhole with Valve

Existing Storm Drain Manhole

Existing Force Main Storm Drain Manhole

Existing Force Main Storm Drain Manhole with Valve

Existing Telephone Manhole

(i

P
03

Symbols

Existing Manhole with Valve Water
Existing Water Manhole

Existing Mile Post Type A

Existing Mile Post Type B

Existing Mile Post Type C

Existing Reference Marker

Existing RW Marker

Existing Utility Marker

Existing Monument Found

Existing Monument set

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

Existing Telephone Pedestal
Existing Fiber Optic Telephone Pedestal
Existing TV Pedestal

Existing Fiber Optic TV Pedestal
Existing Fuel Filler Pipes

Existing Traverse Pl Aerial Panel
Existing Pole

Existing Power Pole

Existing Power Pole with Transformer

i

%

X

3

Existing Telephone Pole

Existing Wood Pole

Existing Post

Existing Pedestrian Push Button Post

Existing Control Point CP

Existing Control Point GPS-RTK

Existing Control Point TRI

Existing Reference Marker Point NGS

Existing Pull Box

Existing Intelligent Transportation Pull Box

Existing Water Pump

Existing Slotted Reinforced Concrete Pipe

Existing RR Profile Spot

Existing Fuel Leak Sensors

Existing Highway Sign

Existing Miscellaneous Spot

Existing Lighting Standard Pole

Existing Traffic Signal Standard

Existing Transformer

Existing Large Evergreen Tree

Existing Small Evergreen Tree

Existing Large Tree

Existing Small Tree

Existing Tree Trunk

Existing Pad Mounted Traffic Signal Control Box

)

T @

=
o0

©)

D-20-31

Existing Undefined Manhole

Existing Undefined Pull Box

Existing Undefined Pedestal

Existing Undefined Valve

Existing Undefined Pipe Vent

Existing Gas Valve

Existing Water Valve

Existing Fuel Pipe Vent

Existing Gas Pipe Vent

Existing Sanitary Pipe Vent

Existing Storm Drain Pipe Vent

Existing Water Pipe Vent

Existing Weather Station

Existing Ground Water Well Bore Hole

Existing Windmill or Tower

Existing Witness Corner

Flashing Beacon

Flagger

Pipe Mounted Flasher

Sanitary Force Main with Valve

DEPARTMENT OF TRANSPORTATION
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)

BRRBDODOP o

0
L

Pad Mounted Feed Point

Pipe Mounted Feed Point with Pad

Pole Mounted Feed Point

Headwall

Double Headwall with Vegitation Barrier

Single Headwall with Vegitation Barrier

Pole Mounted Head

Sprinkler Head

Fire Hydrant

Inlet Type 1

Inlet Type 2

Double Inlet Type 2

Inlet Grate Type 2

Junction Box

High Mast Light Standard 10 Luminaire

High Mast Light Standard 3 Luminaire

High Mast Light Standard 4 Luminaire

High Mast Light Standard 5 Luminaire

High Mast Light Standard 6 Luminaire

High Mast Light Standard 7 Luminaire

High Mast Light Standard 8 Luminaire

High Mast Light Standard 9 Luminaire

Relocate Light Standard

Overhead Sign Structure Load Center

- @oooeoéd}d}é&é‘bé&&

Ik

O]

Light Standard 100 Watt High Pressure Sodium Vapor Luminaire ®

Light Standard 1000 Watt High Pressure Sodium Vapor Luminairek

Light Standard 150 Watt High Pressure Sodium Vapor Luminaire F

Light Standard 175 Watt High Pressure Sodium Vapor Luminaire [

Light Standard 200 Watt High Pressure Sodium Vapor Luminair

Light Standard 250 Watt High Pressure Sodium Vapor Luminaire] T

Light Standard 310 Watt High Pressure Sodium Vapor Luminaire[<]

Light Standard 35 Watt High Pressure Sodium Vapor Luminaire

Light Standard 400 Watt High Pressure Sodium Vapor Luminaire= ]

Light Standard 50 Watt High Pressure Sodium Vapor Luminaire

Light Standard 70 Watt High Pressure Sodium Vapor Luminaire [_]

Light Standard 700 Watt High Pressure Sodium Vapor Luminaire =

Manhole

Manhole 48 Inch

Sanitary Force Main Manhole

Sanitary Sewer Manhole

Storm Drain Manhole

Storm Drain Manhole with Inlet

Reset Mile Post

Mile Post Type A

Mile Post Type B

Mile Post Type C

Right of Way Marker

Tubular Marker

Concrete Monument to Be Set

RW Property Monument to Be Set

@

AAA B & 8

Object Marker Type |

Object Marker Type Il

Object Marker Type IlI

Caution Mode Arrow Panel

Back to Back Vertical Panel Sign

Double Direction Arrow Panel

Left Directional Arrow Panel

Right Directional Arrow Panel

Sequencing Arrow Panel

Truck Mounted Arrow Panel

Power Pole

Wood Pole

Pedestrian Push Button Post

Property Corner

Pull Box

Intelligent Transportation Pull Box

Sanitary Pump

Storm Drain Pump

Reinforced Pavement

Reinforced Concrete End Section 15 Inch

Reinforced Concrete End Section 18 Inch

Reinforced Concrete End Section 24 Inch

Reinforced Concrete End Section 30 Inch

Reinforced Concrete End Section 36 Inch

Reinforced Concrete End Section 42 Inch

I ] TT ﬂ E WA‘ CsB O e ® @ 5 5

Incl

D-20-32

Reinforced Concrete End Section 48 Inch

Reinforced Concrete End Section 54 Inch

Reset Right of Way Marker

Reset USGS Marker

Right of Way Markers

Riser 30 Inch

Continuous Split Barrel Sample

Flight Auger Sample

Split Barrel Sample

Thinwall Tube Sample

Highway Sign

SNOW GATE 18 FT

SNOW GATE 28 FT

SNOW GATE 40 FT

Standard Penetration Test

Transformer

Inclinometer Tube

Underdrain Cleanout

Excavation Unit

Water Valve

DEPARTMENT OF TRANSPORTATION
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|

Existing Shoulder Width Varies

Edge Line
Edge of Pavement

Paved shoulder to be installed
to match the existing shoulder

75' Radius

Varies STANDARD 90° FLARED INTERSECTION
12'|12'
75'Radius
Turn Lane
4 Edge Line
Edge of Pavement
| P

_ ¢ State Highway

Turn Lane Taper

D-203-6

Existing Shoulder

Width Varies

Type B
90° Flared Intersection with Turn Lane
Varies
Paved shoulder to be installed
12'|12' to match the existing shoulder
I

) °

g A

= —

— QO

o

S ®

4! I 4\
24' 24'
Edge Line 50' Radius | 50' Radius Edge Line
Edge of Pavement Edge of Pavement
Existing Shoulder Width Varies 4 e | 726 4 Existing Shoulder Width Varies
{ 20:1 Taper ' | ' 20:1 Taper l
| |
, _ 3 75' 75' PN _ :
12 _ G State Highway _ N | _ o _ _G_State Highway _ _ 12 b
Type A
90° Flared Intersection

DEPARTMENT OF TRANSPORTATION
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35'Min

(— R/W line

W_E | _Graded shidr —
|

\

J—}: T === C
i Length of culvert varies \
. to meet conditions "
\

R Varies

(38' Min)

24©

20°

R=62 minus %> grd rdbd -

= | (RURAL)
! A+15 + A+w/2 , B+15 + B+w/2
ﬁ Sin® Tan 0 | Sin ® Tan 0
i | I I VAR I
- Wi=Y Grd x@ of highway 9<\
gl rdbd
H ___*_N__ ___________________
ol L -7 Graded shider
e#l Radius A _/‘138' 35'Min 4, x Surface shlidr
adius
L ! l/*"/ /\— Radius B
| Length of culvert =—fA—=——F—= -
i varies to meet , , g
. conditions. 7 7 e Formulas for computing shoulder radii
| ROy Radius A = 38
| \></ A T+Cos ©
] 7/
| u’O,Y/ o
| i Radius B = 38
' .Grd 1-Cos 0
rdod

PLAN VIEW SECTION LINE APPROACH (WITHOUT SKEW)

Original ground

Surface course
SECTION A-A

L.

Original ground
or ditch bottom

SECTION B-B

JEEL

A 4:1®
0.029 ft/ft—f \— Surface course

.‘\ .
/Surfacem I
=

PLAN VIEW SECTION LINE APPROACH (SKEWED)

NOTES:

1. Dimensions shown for surfacing are for
aggregate surface course or bituminous
surface constructed with grading contract.

2. Approach grades and typical sections apply
to both private drives and section line
approaches.

sec A-A to

3. Pipes shall be installed per
Manufacturer's recommendations.
Deflection testing may be performed
at the discretion of the Engineer.

FOOT NOTES

10% Max on field drives
3:1 Slope -20'to 30'fill
2:1 Slope on fills over 30'
30'on sec. line approaches
24'on sec line approaches

16'or 24’
(See plans)

o O

on fill sections over 8'in height

APPROACH GRADE ON FILL SECTION OVER 12 FEET

SECTION LINE & PRIVATE DRIVE APPROACHES

(— RMW or easement line

Varies

Transition 'from L»A

existing condition.

-

L—RW fine ]

|
i Graded shldr — |
4= u

i “~— Surface shidr

D-203-08

35 Min ——

R Varies —-:—

I N

¢ of highway

3
|
[
|
|
|
|
|

I
|
|
|
|
|
|
|
|
|
|
|

—— - — -

Length of culvert varies

to meet conditions.

Appr. inslope e
transition
End section
10' B-B

Flat |__
B

APPROACH GRADE ON CUT SECTION

12'

A or 61)\
16'or 24'

| %Grd
rdbd width

PLAN VIEW PRIVATE DRIVE APPROACH

(See plans)

20'Min
(Same slope
as roadbed)

-

On low traffic volume secondary projects
the secondary slope is omitted and the

12'

- 20' Min |

Original ground Varies
; same slope '
or ditch bottom (Appr. inslope B (same e |
c transition) _ E: ________ I

SECTION C-C [ 7% Max® __—
L. %’ inslope is steepened beyond the 24'line
C

APPROACH GRADE ON FILL SECTION 12 FEET OR LESS

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION
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Revised roadway crown

PE Stamp added
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PILE SPLICE DETAILS

T

N N N A

N
L\
Ve

T

Bevel Weld
Flanges & Web N
45° 4
Square L]
Plate N
45° ]
N
Square Plates
Bearing
Pile
Al
ENLARGED VIEW
%e" Fillet
welds on all i
plates ] M
R e e e L
ol y
PILE 8" 10" 12" 14"
"F" 5 6" 8" 10"
FLANGE
"W " 1/n 1n "
WEB 4 5% 6% 8

H-PILE SPLICE DETAIL

T

B-B A-A
Flame scarf inside of both

flanges and one side of web
of upper section.

; * See Note

T

1/8"
1/8"

Max

ALTERNATE H-PILE SPLICE DETAIL

NOTES:

Steel H-Pile may be spliced with complete penetration groove welds in both flanges
and web in lieu of using the reinforcing plates.

AWS classification E7OXX Low Hydrogen Electrodes shall be used.

* Welds made without the use of backing material shall have the root gouged to
sound metal and welded from the second side.

All welding shall conform to the current AASHTO/AWS D1.5 Bridge Welding Code.

The thickness of the steel square plates shall at a minimum be as thick as the
flanges and web of the pile being spliced.

Backing Ring

lower pile)

(Tack weld to

3 - %" Spacer Lugs

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

T———

D-622-1

T~

©

c

L ~

u—| C

5| .E

| E

H " D=

"Steel-Encased Pile ol

gle

Z|=

o

/
/

C-C

STEEL-ENCASED CONCRETE

PILE SPLICE DETAIL

%
45°
‘ Diameter of Plate ‘ j
‘ (same as O.D. of Pile) ‘
END PLATE DETAIL
Pile #@ «|S
Wall 3 3
2y 2
Q £
g 2
o
5
Backing 14
Ring
~ \ s
%
457
A Approx
ENLARGED VIEW
NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
0911 This document was originally
REVISIONS issued and sealed by
DATE CHANGE

Terrence R. Udland,

Registration Number
PE-2674,
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ATTENUATION DEVICE

D-704-1

4" black ————— Traffic side ——————
Lid 4" black = 18"~ f=—24"— = e 3" orange (A)
" N d Y Length "L"
36 " T T T , I Length "L" Areg shall —=—
3" orange (A) 18" 18" A 18" / be flat
\ i L V'S 3" orange (A) L y
" 2.6" Mi
45 4" black I g
Left Side Both Sides Right Side 3-07 Max
Traffic Traffic Traffic \ )
j=— 30" - 9 " - -
2100 Ib Reflective SheetDetail SO T T TS oo oo oS oo — oo —— oo — -\
4:1to
@ Lid 'I'\"r?tel: t att tion device facing traffic shall h flecti heet finished
. e last attenuation device facing traffic shall have a reflective sheet, hould
36 following the details above, directly applied to the outer container. The Type B Layout shouiger
200 Ib ) sheet may also be applied to a metallic sheet and attached to the container
400 Ib Fill with approved fasteners. The reflective sheeting shall be Type Ill C as
specified in NDDOT Standard Specifications. Note: ) ) )
36" When attenuation devices are placed at piers offset from
. . X roadway, they shall be angled 10 degrees towards traffic.
Cone (A) 3" orange sheeting shall be used for temporary installations, and
3" yellow sheeting shall be used for permanent installations.
Z N
28— 700 Ib _
200, 400, 700 Outer container
Thi bety the finished
and 1400 Ib shgu?égﬁa:dv?ighi:d Itrrlwlz d?evices
shall be flat.
Outer Containers Cones Typical Assembl -
yp y Fill Chart o 20"
i
Module Weights (LBS) n
200 | 400 | 700 | 1400|2100 _Traffic sige /
. Distance T T ~_3
Typical Module from | 8% | 5 | 4| 3| o o Modu _ g X My
Construction Detail top edge odules : / X :
Embankment
Section A-A
(Type B Layout)
Type B Attenuation Device
Dash Number
Module
Number 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 [ 35 | 30 | 25
Module Weights (LBS)
B1 2100 Notes:
B2 2100 1. Materials
A) Modules shall be manufactured from a frangible polyethylene material which will shatter upon impact.
B3 2100 2100 2100 2100 2100 2100 2100 2100 2100 B) Modules shall be filled with class 43 aggregate meeting the requirements for aggregate according to NDDOT
B4 2100 2100 2100 2100 2100 2100 2100 2100 2100 Standard Specifications. The fill unit weight shall be at least 100 pounds per cubic foot. Fill left over winter shall have a
isti tent of 2% or less.
B5 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 moisture content o % orless
2. Modules
B6 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 The modules shall be provided in two sizes to contain volumes of either 2, 4, 7, 14, or 21 cubic feet as a minimum.
B7 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 A) The module for the 2, 4 or 7 cubic foot container shall consist of three components:
1) A 14 C.F., yellow outer container.
B8 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 2) A black lid which locks securely over the top lip of the container.
3) A cone-shaped supporting insert. The insert shall be varied to allow for the three sizes of modules and capable of supporting
B9 700 700 700 700 700 700 700 700 700 700 700 200, 400, or 700 pounds of sand mass. The cone inserts shall be placed inside the 14 cubic foot container.
B10 700 700 700 700 700 700 700 700 700 700 700 B) The module for the 21 cubic foot container shall consist of two components:
1) A 36" height X 36" width yellow outer container.
B11 700 700 700 700 700 700 700 700 700 700 700 2) A black lid which locks securely over the top of the container.
B12 700 700 700 700 700 700 700 700 700 700 700 ) _ _ .
3. For temporary use: The modules shall be Energite or Fitch attenuation barrels manufactured by Energy Absorption Systems of
B13 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 an approved equal. The attenuation devices
B14 400 400 400 400 400 400 400 400 400 400 400 may be placed on pallets to facilitate maintenance. Pallets shall have a maximum thickness of/3".
B15 400 400 400 400 400 400 400 400 400 400 400 4. For permanent use: Barrel Attenuation Device installations, the outer sand container portion of the modules shall consist of a one-piece NORTH DAKOTA
container with separate detachable lid. The modules which meet these requirements are Energite attenuation barrels manufactured DEPARTMENT OF TRANSPORTATION
B16 200 200 200 200 200 200 200 200 200 200 200 by Energy Absorption Systems of Chicago, IL, TrafFix barrels manufactured by TrafFix Devices, Inc. of San Clemente, CA, or an 90512 This document was originally
Length (L) 34.2' 30.7" 30.7" 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 27.2' 27.2' approved equal. Modules having outer sand containers assembled from multiple pieces shall not be accepted for permanent installations. .
REVISIONS issued and sealed by
Module Weights 5. The Typical Module Construction Detail and Type B Layout are based on the Energite Crash Cushion manufactured by Energy Absorption. DATE CHANGE .
(LBS) Replacement Module The manufacturer of other sand filled attenuation modules shall provide any necessary layouts and details required which differ from those Roger Weigel,
shown here. H 7
2100 1 1 1 1 1 1 1 1 1 Registration Number
1400 1 1 1 1 1 1 1 1 1 1 1 PE-2930,
700 2 2 2 2 2 2 2 2 2 2 2 on 9/25/2012 and the original
400 1 1 1 1 1 1 1 1 1 1 1 document is stored at the
200 2 2 2 1 1 1 1 1 1 1 1 North Dakota Department

of Transportation




TRAFFIC CONTROL FOR CORING OF HOT BITUMINOUS PAVEMENT

Two Lane, Two Way Roadways

|l —— Work vehicle

| — Flashing or rotating beacons

Varies

Flagger —/

Protection vehicle
Flashing or rotating beacons

High intensity flashing lights

Truck mounted attenuator - optional

High intensity flashing lights

Flashing or rotating beacons
High intensity flashing lights

W20-7-48

V Qjmin
o

Typical Protection Vehicle

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
V4 Type C - Chevron Mode

W20-1-48

V Qjmin
i o

Typical Protection Vehicle

D-704-2

Notes:

1. The working vehicle shall display a 360 degree
rotating, flashing, oscillating or strobe light.

2. The shadow vehicle shall display a 360 degree
rotating, flashing, oscillating or strobe light. The
shadow vehicle for Multilane Roadway shall also
have a sequencing arrow panel Type C operated
in the chevron mode.

3. This application is for use during daylight hours
and in areas of good visibility only.

4. Two lane, two way roadway, a flagger shall be
used to protect the work area and warn
oncoming traffic.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

90512 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE-2930,

on 9/25/2012 and the original
document is stored at the
North Dakota Department
of Transportation




BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE STGNS D—704—7

3/8” Dia. bol+t with washer
with washer and lock washer
and

Notes
1. Slip base bolts shall be ftorqued as
specified by the manufacturer.
" 2. The 2%g"” size 10 gauge is shown as 2.19
size on the plans. The 2'" size 10 gauge

T

| T t M is shown as 2.51" size on the plans.
)//© \ | 11" . Anchor for 2", 244’y and 2!/ posts.

|

T ] T L e o o PERFORATED TUBE
J\F

lock washer

"

1
>N

length

length

Pay
oD

34"-16 GCr.

8 Anchor material shall be 7 gauge H.R.P.O.
flange bolt with

Commercial quality ASTM A569 and 3“x 3"x 7

Pay

2" gauge ASTM A500 Grade B. Anchor shall

Post sleeve

34"-16 Gr. 8 |
serrafed flange nutihg _ i i @ have a yield strength of 43.9 KSI and
[ [ | tensile strength of 59.3 KSI. Anchor
|

26€ sTep 11 . .
, See step 11 — o | 2" shal |l be hot dipped galvanized per
60 S/érjgmcdf-{ ‘BOH P Ay 1 ASTM A123/A153. All folerances on
9 [ | H anchor unit and slip base bottom assembly

B 1" U.S.5. steel 1y are * 0.005 unless otherwise noted.
4" Max. flat washer | ‘ T

See note 5 I, .
77" stainless \ﬂ]]]
release bushing

i
ST

6" 4" Max.
I i See note 5

= =1
3/8" Dia. bolts | |
with washer and |
lock washer or

1] I::'H 3,0 5. 4" vertical clearance of anchor or breakaway
? 4 base. The 4” x 60" measurement shall be
de above and below post location and also
See step 2 ma
T back and ahead of post.
ﬂ H [ D 6. When used in concrete sidewalk. anchor
2173 shall be the same except without the wings.

Rngmge?dﬁg 7. Four post signs shall have over 8' between
Q STu erg the first and fourth posts.

Ground Iine Lo
3" teflon

retainer gasket I “ T

T

I, stainless :

release bushing I

)" U.S.5. steel |
|

|

|

rivets

Ground |ine

Pay length

flat washer

Anchor unit
Pay length

Anchor unit

|
i
>
2
[¢]
J
o
il
C
el
s

% 234" Gr. 8

|

1

|

|

|

I

|

|

|

|
Anchor plate shal | Ly 1
be a minimum of F—’Lr—"}/‘\ 37 | flange bol+t | | I
10 gauge material IR 24" | See steps 5-10 & 12 h | I ”
and galvanized | | L h | I 3
same as post 1 3, v “ | h —_—
(1 post installation) "6 h Lo

ANCHOR UNIT AND SLIP BASE ANCHOR UNIT 69" L St

|

|

|

|

;

|

|

POST ASSEMBLY AND POST SLEEVE ASSEMBLY T o see step 4 :\ I g .
T | I
g g B | R :‘ I
+—+—+ 1 | -~ \‘ A I I
s D \< | r \‘ | Telescoping Perforated Tube
g’ Did. bOlts ———— — — — — — — — 7 ) i 1
P 254" | | Post [Wall [Sieeve|Wall Slip | Anchor
with washer and / 7 E A ;Z Nl A A ‘ c ) 6 F | Size |Thick-|size [Thick-|Base Size
|ock washer or / ) — — | | Number In ness In ness Without
N ++ - -t " of ' . Slip
rivere . // ERT ALl | ! ﬂ ! ‘ | 25 Posts Gouge Gouge Base
T *f E \ | / ‘ | 1n.
] 1" — . F P 1 2 12 No [ 2l
" " T LA 6"diqa 3, |
: . N \pﬁ B ! e L L 1 2 | 12 No | 2"
Anchor plate shal | F R 55" \— /7 0 ! p 21 12 5 3
be a minimum of 7\ W 12" ; o > "
10 gauge material and W, " :
galvanized same as post 5o 6 MULTI-DIRECTIONAL 1 274 12 2 12 Yes
(2 post installation) SLIP BASE ASSEMBLY 1 210 12 214 12 | ves
176" 2 2 12 No 2174
TOP POST RECEIVER 68 2 2 | 12 No 2",
Materials: Plate — ASTM A572 grade 50 * 2 2, | 12 Yes
. _ sl |y, 3,00 6“dia
Angle receiver 217" x 2'75"x 24" ASTM A36 structural angle Y6 dia *‘\ - > 2% 0 Yoo
TOP POST RECEIVER DATA TABLE 1 . 2 2e | 12 2 12 | ves
MULTI-DIRECTIONAL SLIP BASE ASSEMBLY Square Post A B c D 3 F ; o ;
Sizes 2 2 12 274 12 Yes
STEP INSTALLATION PROCEDURE 2%6" x 10 Ga, 1% " | 3p | By, e | 17 384 2', 12 Yes
Square Post 4 2177 32 2 1% 174 ‘
1. | Instal | bottom soil anchor stub plumb and squared up with roads T 384 2 10 Yes
. . . X . 215" x 10 Ga. 9. | 5 5 A 3 n
with point of plate facing oncoming traffic. Square Post 1 %3, 217, 3¢ /8 13 1274 5l 384 2, 12 274 12 Yes
2. |Depth of imbedment to leave 2'/," from grade to top of anchor plate. 3 . . o 615, 3 & 4 o0 1z 2 2 v
3. |Place teflon bolt retainer gasket on top of bottom plate (make sure i/‘s ZGTS_QOU‘QS r_noé ‘be (\jﬁser‘red into 212" x 10 gauge 6 bl es
that notches in holes are pointing counter clockwise). or additional win oad. 384 2', 10 2% 10 Yes
4. |Place top post receiver on to retainer gasket. properly indexed so o
that angle receivers are squared up with road. 157 B - The 2'.", 12 gauge posts do not need breakaway
5. |Slide 1 each '+" flat washer on to 1 each inverted '©,"-13 gr. 8 flange — bases when placed in standard soils, but
bolt., followed by 1 each stainless steel release bushing. 6”6 s + 3 require a shim as specified by the manufacturer.
. ; D . . .
6. | Insert above bolt with washer and bushing up through notched 3%," | 3%, A ee _ste The breakaway base is required when fthe support is
points of top and bottom plates. passing through hole in gasket. — _‘_ _ R =3 placed in wedk soils. The Engineer shall
7. |Slide second bushing down on to above bolt until it rests on top - ~/ A determine if the soils are weak. Weak soils are
of gasket fol lowed by second washer. . \ﬂ_ | F BOLT RETAINER FOR BASE CONNECTIDN classified as boggy. wet. or loose soil areas.
8. |Complete by threading '/"-13 gr. 8 serrated flange nut snugly down \) t 55, " F Materials: 's" reprocessed Teflon
against top of washer. / ‘( | w \ 16
9. |Repeat steps 5.6.7 & 8 at the two remaining notched triangle points. | T | [ NORTH DAKOTA .
10.| Insert sign post into angle receivers on top half until post(s) W | - | r *‘* - - ) T C Telescoping Per forated Tubes DEPARTMENT OF TRANSPORTATION Th \ S ] documer:w was
bottom out. _ _ _ _ _ _ 5" . | , 0 | o R S S 11-21-02 originally issued
*NOTE: Where higher wind load is desired. insert the next size \ F Tube 2 Lol|EQ 00 wL 59 REVISIONS
smal ler square post inside bottom of main upright post \\ = == ‘/ 33, L S :E V?g g‘ E‘B ®» Et“ 8UN_ T Sm DATE CHANGE and sealed by
(Minimum of 48", not to exceed beyond bottom edge of sign). ~ ! - } 8 0 1z¢e §o£ 3% olo Lﬁ o0 C|L-CluoD C MARK S GAYDQS
N N . 3 “dra /S In. = o= EcCc —~|oh—~|lad — 12-01-04 | PE stomp added ’
11.|Secure posts into receivers using 3 each 34”"-16 gr. 8 flange bolts and 6" dia W W - 5 i 0 — 9 w= . .
3 each 3g"-16 serrated flange nuts in receiver slots (top 2 bolts I e = = %] Reg istration Number
should be parallel fo highway) do not tighten nuts until all bolts R 5 60° g 1179 x 114 ]0.105f 12 |1.702]0.129(0.380]0.172 PE—-4518,
are in place. i 2 x 2 0.105| 12 [2.4160.372[0.590f0.372
12.| After all sub-assembly hardware is tightened. then torque the 176" See step 1 Z0s x 22]0.705| 12 |2.773]0.561]0.695]0. 499 on 12/01/704 and the
o = . . . . . . . . ..
three /2' 13 nuts to 42 Pr_ Ibs. in a circular pattern until all bolt BOTTOM SOIL STUB >3 < 25.00.135 0 3.23210.60510.84110.590 origi nal document
assemblies reach the required torqgue. 16 16) .
#NOTE: On multi-leg installations, be sure that all anchors are Materials: Tube — 3”x 3"“x 7 gauge ASTM A500 Gr B tube 217, x 214, 10.105| 12 |3.141]0.804[0.803|0.643 is stored at the North
squared and lined up with each other. Stabilizing Wing - 7 gauge H.R.P.0. ASTM A 569 25 x 2'75(0.135 10 4.006/0.97911.010|0.785
axkoTd epar tmen
Plate - ASTM A572 grade 50 4 x 4 |0.250| . 3.040([1.940][1. .
X 4 [6-600 1.050 of Transportation




BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS D-704-8

FLANGED CHANNEL 3 LB/FT U POSTS

) STEPS OF INSTALLATION
Retainer Strap 1. A) Drive anchor unit fto within 12" of ground level.

B) Proper assembly established by lining up the top 34" slot of :‘fﬁeise 3 Ib/ft riser anchor units
retainer spacer strap with top hole of anchor unit. ond risers
C) Assemble strap to back of anchor unit using 34"-16 UNC x 2.0" 2. Driven riser posts shall be at
long bolt,., lock washer and nut. least 7' long and embedded
4" D) Rotate strap 90° to left. at least 3.5°.
2. A) Drive anchor unit to 4” dimension. 3. A splice shall overlap a
¢ B) Rotate strap to vertical position. minimum of 18".
K 42 3. A) Place 34"-16 UNC x 2" bolt, lock washer & nut in 4. Use 4 bolts %" diameter with washers
bottom of sign post to facilitate alignment of and nuts Two at top and two at
Anchor uni * " sign post with proper hole in anchor unit (this bottom o;c splice
38 coincides with the bottom 34" slot in the strap). . - .
. 5. Anchor unit for guy wires
B) Alternately tighten two connector bolts. shall be no more than 4"
4. A) Complete assembly by tightening 34”-16 UNC x 2" < above ground and embedded
long retainer bolt (this fastens sign post to 77 at least 3.5'.
° retainer spacer strap).
Amohor Um ‘ # & . 5. The base post. strap & sign post shall be properly Typ ‘ cq ‘
SerD Assemb | Y Detai | nested. Proper nesting occurs when all flat .
surfaces of the base post. strap and sign post at Instal lation y
the bolts have full contact across the entire width. 3‘/4 -
5 "
—»‘ [ g
See note #4 f
,‘ ‘/ 1"
See note #3 2
0.16"
—»‘ Fﬂ 3/4”
& U-Post Detai l ;
See note #1C 83 (3 I b/E) Riser post
Drill 34" - (located on
See note #1B dia. holes the back.,
non—impact,
Post/Anchor X side)
. 1"
Assembly Details 1
Riser post uh ‘
- _ ot . ,//ﬁggggi(\ocofed on § i
rap 1s on ron Retainer 1 [T T " H
side of post and fhe ?GCK, 18 Min
on back side of [ 1 Drill 3" non—impact. |
anchor unit dia. holes 10, side) ‘ & Ground
See Post/Anchor ) 1" % line
Assembly Details %
] 1 . 1"
16" Min 115"

Post
See note #4\ ~ FOST ™

See note #3Y

N N
Ground/ _ Anchor unit

o ' -l e || RO A
/WHW/ —[i 38 1175 . ; Anchor unit
roun

line Ll 1]
/ .
Front View Side View 3.5° Min U_ch ol
. . - anne Ice
Sign Post Assembly Detail 44// Opt1on g
Anchor
unit L
NORTH DAKOTA This d +
. DEPARTMENT OF TRANSPORTATION s document was
o | F t U-Channel Splice TR originally issued
] 4 B = = H —28-
| QB HH %% [qb] | |e { | P |1 cHanEL | 828 %< uEs|ES Option 1 REVISIONS
4—1 1 f 1 | ﬂ SIZE 222|804 (252143 E30 — T and seadled by
3,0 |t il " " " " 307 | Yy |¥uz E5Z 08%
/4 1 ‘4" — 1.938"le—8.562"—= 0.875 N 7 (=g §z o;z oS! 530707 [Rovieed Upost dorai s MARK S GAYDOS
0.375" ‘ 516 x 3.125"| 16 | 2.00 | .179 | .590 | .225 11-21-02|Deleted perforated tubel Registration Number
0.375" I | 1532 x 3.125"| .124_| 2.25 | 201 | 648 | 254 05-08-03 |Revised U-Channel PE-4518
¢ 0o, , 0T I <4 L — 7562 x 3.125"] 132 | 2.50 | .233 | .748 | .289 12-01-04 :E‘S‘fimp caded ’
T Y N N I S S [ ‘ J'?gg x;;?f’o 'gg é'gg 3277; Slg 'jgg 06-29-05 |Revised langed chamnet]  ON 06/29/05 and the
. x 3. . . . . . . .
* L 17.125" | 1.750 x 3.500" 175 | 4.00 | .500 | 1.190 | .560 nofe or1gina | document
is stored at the North
Retainer/Spacer Strap Detail Dakota Depar+ment
of Transportation

8/26/2013 S:\SUPPORT\DESSTD\D704-08. dgn




s ek 4
i 3%"
= ROAD WORK |-
; | a%" 24"
NEXT XX MILES |-
A
R1% 520-1-60 *
Legend: black_(non-reﬂ)
Background: orange
| o 4
I ! I 3%"
b NO WORK
1 22%¢" 4%" 24"
1IN PROGRESS it
G20-1b—60 *
Legend: black_(non-reﬂ)
Background: orange
| | o |
] 3%"
st END o
| ROAD WORK |1+
6"C
R 1%" F16%;1/2"4‘L2" — 41*/2"
G20-2-48

Legend: black (non-refl)
Background: orange

CONSTRUCTION SIGN DETAILS
TERMINAL AND GUIDE SIGNS

| |
36" ! '
1" 3%" \ 7 ‘ 7 %"
= 14%"% 1%~ ' 40% ‘ 40%
AT e SPEED LIMI ENFORCED
WAIT FOR| T+ LAl oL S L1 S
—1_81%¢" = T 2% o - 1%
5" PI IJ.OT i B — 6" M1*/16“»<31e"16 5" 48"
AR [T b wiNivun FEE 880 |-
6'C 1% .
L 30" .
I : _WHEN WORKERS PRESENT |~
s (L ey 14%¢" ——+=5"
° 37V6" 371/5 77"
G20-4b-36 J\ '
Legend: black (non-refl) R 3" ! f
Background: orange G20-55-96
Legend: black (non-refl)
Background: orange
| |
‘ 2om ‘ | -
! "
‘ | = 141%" e 14'% " j?
\ " \ " 5"
o B | 19 | 19 10EM
ROAD WORK i
147" ~— 157" —= 4" "= el 14ty %
X NEXT! XX MILES u—
= 2"%" 4"
NEXT XX MILES
f 157" —= L* 14%" 5" i
szj L * 5%"
G20-50a-72 See ARROWDETAILS g g I
Legend: black (non-refl
Bgackground:(orange ) E5-1(L or R)-48 See ARROW DETAILS
Legend: white
Background: green
‘ o ‘ 30"
11*/2"»»«12"
|4 F W +
ay' 4
S . "
X ROAD WORK ] DETDUR oo
g 3" 24" %“* 24
NEXT XX MILES w — -1
il b . v
R1%" * R1% L 9" *0* 9" J See ARROW DETAILS
620'523'72 See ARROW DETAILS

Legend: black (non-refl)
Background: orange

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

4—1

531"

5%%,"

iR%n

G20-50a-72
G20-52a-72

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

71/3"7

0%

5%" \
|
o
M4-9(L or R)-30 M4-9-30
Advanced Right or Left Straight

ARROW DETAILS

NOTES:

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

or left.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

8-13-13
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE-2930,

on 8/13/13 and the original
document is stored at the
North Dakota Department
of Transportation




| N i
§1s'ﬁi ET |+
CLOSED

24"
7"%6"
] 8@‘ T +
5

\ w \
+ T TAKE e
TURNS T

24"

R 1%" 1 }
9"%6"
9%6"

R1-50-24
Legend: black (non-refl)
Background: white

24"
éMlNlMUM

16

w L FEE

— =3%"

w_$80

A

R2-1a-24
Legend: black (non-refl)
Background: white

R11-2a-48

Legend: black (non-refl)
Background: white

CONSTRUCTION SIGN DETAILS
REGULATORY SIGNS

e,
mm 4"
STREET CLOSED |7~
yr 3%" = —12%"— = 1%" 3%" )
“-I 10 MILES AHEAD 5o 3
—— 5%" = 3" 17%" —— 3%"
LOCAL TRAFFIC ONLY ac
= 13%" ——3"}= 8" =t= 10" -—pt=- 11"~ 4
R 1%" J ‘ L 3l }
R11-3c-60
Legend: black (non-refl)
Background: white
e,
mm 4"
- STREET\CLOSED e
& 5":3 30"
"1 wa 2"
THRU TRAFFIC |1+
[ 24% ; 24Y 1 4
R | %

R11-4a-60

Legend: black (non-refl)
Background: white

D-704-10

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

8-13-13

REVISIONS

DATE

CHANGE

This document was originally
issued and sealed by
Roger Weigel,
Registration Number
PE-2930,
on 8/13/13 and the original
document is stored at the
North Dakota Department
of Transportation




e 7)3111/17;"*;1111/#5"‘;(7
RIGHT ©
- 9" =

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

R 3"

DETAILS

W5-9-48
Legend: black (non-refl)
Background: orange

Lo
TRUCKS

=— 15%"—% 15%¢" ——

W8-53-48

Legend: black (non-refl)
Background: orange

6"D
41/le
6"D

4%"

6'D
41/2||
6'D
W8-54-48
Legend: black (non-refl)
Background: orange
6'D
3
6"D
3
6D
3
6'D
3
%"
W8-55-48
Legend: black (non-refl)
Background: orange
R 3"
%u
}«12"#11'%6"*1
e TRUCKS
| 3% b= 12%e" —— 12%"— | i
= EXITINGT
| 3% —14" 187—— A
6"C

W8-56-48

Legend: black (non-refl)
Background: orange

i 31"

r 3"

CONSTRUCTION SIGN DETAILS
WARNING SIGNS

R3

21/20 1 215" 213" X
~  C-EQUIPMENT:"
3% 164" 16—~
WORKING

W20-51-48

Legend: black (non-refl)
Background: orange

Legend: black (non-refl)
Background: orange

6"C

6"C

6"C

| I 22%¢" 571" 22%¢" { *
\ T T 3" ?
NEXT 00 MILES ] |~
7/11" ?i \l R 1%"
W20-52-54

W21-50-48

Legend: black (non-refl)
Background: orange

/ .
MATERIAL \\ [+ as0r

D-704-11

WORD LETTER SPACING
I AHEAD Standard
200 FT Standard

15" —=—

T Standard

3% — = f

ST 500 F

T Standard

A SEPOR — 5 1000 FT Reduce 40%

RO A w AY 6'C 1500 FT Reduce 40%

= 14%e" 14%s" % MILE Reduce 50%
1 MILE Standard

W21-51-48

Legend: black (non-refl)
Background: orange

R 3"

W22-8-48
Legend: black (non-refl)
Background: orange

* DISTANCE MESSAGES

NP2
2% 22/ /

W5-9-48

ARROW DETAILS

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

8-13-13
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE-2930,

on 8/13/13 and the original
document is stored at the
North Dakota Department
of Transportation




8
Qrange 4—‘
Retroref lectorized "o\ White retroreflective P o
wnite White 187 Min. top material for night 68 45 _
Retroref lectorized Retrore
reflective Orange time use flectorized
Y ~ retroreflective 1 . Oronge Pavement
white retro- c 2 Orange . E\egg‘?gf\fzed or ground
rif\ecﬁ%i Tg‘rer?o\ s N non-retroreflective
or nient Time use : ? TYPE I BARRICADE
B - <
©
Orange o~ Orange White A s |-
DELDIRNUEMATOR 2" Min Retroreflectorized Retroreflectorized Q| v
| - — T I IS4
TUBULAR MARKER VERTICAL 30+
The markings on drums shall be orange and white Whit 3. ©
PANEL stripes 4 to 6 inches wide. here shall be at 'Te 2 AN
(Retroreflective sheeting c\jeasf gwo orogge and éwo+wQHe sf:gpes. hwr‘w?rg Efggfgre'ized Pavement or ground
R rums have ribs or indentations. ere sha e PR !
shall be placed on both sides) no retroreflectorized sheeting in this area. Orange TYPE I I I BARR I CADE
NOTE: V . This space shall be no more than 2 inches wide. CONE Retrore— Pavement
i Vertical panels used on the The drum surface shall be prepared as recommended flectorized or ground BARRICADES:
expressways or other high speed b H : i i i
“” 7 y the sheeting manufacturer before retro reflective Rail stripe width shall NUMD £ + flectorized T .
roadways shall be 12" by 24 sheeting is applied be 4" if barricade umber of retroreflectorized rai acesi
length is less than 36" Type I - 2 (One each direction)
Type 11 - 4 (Two each direction)
TYPE I I BARRICADE Type 111- 6 (Three in each direction)
\ 6’ 0 |
X q”
! . 7
. : | n {s
N 0 H
m 114" Square : :
& . o — ps;wcorqcﬁed Tubes\g H
| " H : B
. o 115" x 115" x 120" H o
in ! . Perforated Tube H Y
N N H : S
v L 105 ” N B : - :
w < H H
! H o H
o . ] v < H H
N H s N N =
! 2 — > =4 u |
- j ﬁ B 3" Square ; , " :
“ 3 et Forbrad Tubes\ 2" 514 See Detail A
° |
N N resrrsereseaseaeeed \ SOOI £
4" -y 5 ~
‘ “3/4” % “3/4” % .105 " ‘ T soscos00s00( <
5 FRONT VIEW END VIEW doobotaii s = ! |
N © 5 0"
N R. = 250" "
SYM \ R. = 240" 11," vertical
j— C ‘ )/ N 2“’4/:, D‘TG- 115" Vertical ‘3/3//// Dia. Suppor t
[ bl ‘2 ong Support 2'74° Long 3,0
F \ / 4307 boj t 132 Tuse Sleeve 2307 bold 13, Tube Sleeve
.812 ‘ R. =625 r—= 3" Dia. 3" Long . 13,4 Horizontal Brace
Spice Plates
9" ACRYLIC A3DT polt (See Detail)
‘ Barricade Blade Detail ‘ PLASTIC 34" Dia. Dia
REFLECTOR Sa7 oat " Long
) Spice Plates 13/ Base support A307 bolt A307 bolt
Delineator reflector shall (See Detail) DETAIL A 3n
meet the requirements of 1°74' Base support
Ballast = 451b sandbag at the end of each leg. section 894 5'sg" DETAIL B
37 " "
Barricade blade fastened to vertical supports with 2" corner bolts. ‘;2 2! 15
Vertical potion of leg is welded to horizontal portion on all four sides. Hole — @)
Masts slide inside vertical portion of legs. No bolts or fastenings devices used. 30 7WZ77 AN E/HLD\'G Holes
1
s b O\ ﬁ o
© 3,0 .
BARRICADE ASSEMBLY DETAIL T o /' rodius NETETE—
, . .
(Use when aluminum blade - 2 Holes DEPARTMENT 1DOF 1TREAGNSPDRTATIDN ™ \ S . dO‘CL‘Jmer.WT WOz
o ole _1- or1gina Y 18sue
as detailed above) SPLICE PLATE
REVISIONS and sealed by
DEL INEATOR BARRICADE ASSEMBLY DETAIL DATE CHANGE MARK S GAYDOS
N 08-03-87 | Type sheeting
REFLECTOR (Use when Plastic [-Beam w/ |10-01-87| pelineator arum rote | Registration Number
‘ 7 06-08-88 | Barricade type 111
175" Hol low Core Flanges or 06-01-92 | General revision PE-4518,
3"x8"- 18 G | ized -10- isi
stoel sheet of 02080 ofuminum Z " ” 05-23-93 | Vertical panel on 06/29/05 and the
. | - - i
plate with_white refroreflective T X 8 ><72 WOOd DOOFdS . 82753732 ;e:‘cil Dm? + . .
sheefjcmgd(Type 3$ or ggi O?c 03-01-02 Birr?goc‘iéespzell‘?g ori1gi nal document
specified in section o —01= !
the Standard Specifications. assembly details is stored at the Nort+h
04-01-02 | Type [II barricade D K ﬂ‘» D ﬂ‘» ﬂ‘»
12-01-04 | PE stamp added arkoTa eparrTtmen
06-29-05 | Revised Type 11 N
barricade stripe of Transportation
8/26/2013 S:\SUPPORT\DESSTD\D704-13.dgn




6'T0 12’

From

pavement edge

18" |

2'Min.
fin. shidr.

-

18"

/
[
1/

Vertical

Clearance

©

POST MOUNTING
48"x48" Signs

27%4"
Barricade

Painted
white

BARRICADE
48"x48" Signs

110"

MIn. above

ground level

0]

Il
9]

BARRICADE MOUNTING
30”x30” Signs

—|[—

MOUNTING

Vertical

Orange flags

POST MOUNTING
30"x30" Signs

36"

o

k—

o

¢

Clearanc

POST MOUNTING
36”%x12” Signs

60"

17

127
I

o] 10

1] o

| p2"
I

Vertical
Clearance

30"

BARRICADE MOUNTING
24"%x30" Signs

POST MOUNTING
60"x24" Signs

18"

w

24"

Vertical
Clearance

V;

=

ertical

Vi
C

POST MOUNTING

Assemblies with one

cardinal

30"
P 15"

"

L
%5

Vertical
Clea

hY
o
n
3

MOUNT ING
Sign R1-1-30

48"

,JOl

2

19

Vertical
Clearance

POST MOUNT ING

48"x18"” Signs

60"

o

direction
sign & one route marker

30

CONSTRUCTION SIGN AND BARRICADE ASSEMBLY

See note 7

24"

Vertical
Clearance

POST MOUNTING
Assemblies with one

cardinal
sign.

direction

& one route marker

10

A
12
amsll

w

o

30"

~r

Vertical
Clearance

48"

one detour sign

_©°

N

!

o

Vertical
Clearance

POST MOUNTING
48"x24" Signs

24"

Vertical
Clearance

POST MOUNTING

Assemblies with

one cardinal

direction sign,

one detour
signs
marker & one
directional

one route

arrow.

48"

o Rl el

w
Vertical

3

24"
P

In

B

L
Tﬁ

1]
I

I
9]

24"

Clearance

POST MOUNTING
24"x24" Signs

24"

w

i

30"

w

ertical
earance

>0

POST MOUNTING
24"x30" Signs

10"

20"

wm
[

Vertical
Clearance

3 X

I

|0
121 ] 24"
Lt

10

L

10

| 24" | n2”

Il
9]

o

|o

-

Vertical
Clearance

24"

POST MOUNTING

I

-

24"

BARRICADE MOUNTING
48"x24" Signs

POST MOUNTING
60"“x30" Signs

60"

72"x24"

1o

Al
12
i

1
f7

o

Y "

’ 1* 1o

; ol .

3] — I1H=
}

BARRICADE MOUNTING
60"x30" & 48"x18" Signs

Signs

60"

0]
12"
Il

9]

[0
I 12

o

BARRICADE MOUNTING
60"x24" Signs

TING
igns

60"

DETAILS

96"

16"

300

POST MOUNTING
48"x96" Signs

o)

m”
N
L

i

Vertical

©
Q
C
5]
L
5]
[0]
&)

POST MOUNTING
Signs

48"x30"

oot

o
o —

36"

Aﬁ

Vertical
Clearance

PO
48

"
1\@m

36"

Vertical
Clearance

24"

POST MOUNTING
T72"x36" Signs

48"

1o

10
sl

iE:

O]

BARRICADE MOUNTING
48"x30" & 48"x18" Signs

Min.

U-post
DELINEATOR ATTACHMENT AND

Tee Connec
6 -34" Dia

ST MOUNTING
"x36" Signs

POST MOUNTING DETAILS

tion
Bolts

D—=704-14

NOTES:

1. Barricade and Sign Supports:
Steel supports shall

Wooden supports shal |
be galvanized or painted.

be painted white.

Barricade Mounting Signs: The bottom of the sign shall be flush with
the top of the top rail. Wood sign posts shall be 4”"x4” min. SFS or
equivalent steel posts. All barricades and barricade mounted signs

shal |l be assembled with 34" bolts.

be 4”x4" min.
supports shall

Sign Supports: Sign supports shall
steel post. The anchor for steel
of 4" or less. Wood posts more than 4”x4" shall
supports shal | be imbedded to a sufficient depth
remain plumb throughout duration of project. It
wood posts have a min. depth of embedment of 5’
embedded a min. 3'-6".

Material: All signs shall be 0.100” aluminum. 12 gauge steel, '/
plywood or other approved material.

Holes: All holes to be punched round for 34"

SFS or equivalent
have a stub height
be breakaway. Sign
so that signs wil
is suggested that
and steel posts be

1"

bolts.

Alternate Messages: The signs that have alternate messages may have
these alternate messages placed on a reflectorized plate without a
border and this plate installed and removed as required.

Advance Warning Flashing or Sequencing Arrow Panels: The minimum
mounting height shall be 7 feet above the roadway to the bottom of
the panel, except on vehicle mounted panels which shall be as high
as practicable.
Delineator Posts: Typical fence post sections are shown
Details. Other types of metal fence posts may be substituted upon
approval of fthe engineer. These substituted posts shall have
reflectors attached similar to the ones shown.

in Attachment

Route Marker Auxiliary Signs: The route marker auxiliary signs such
as the cardinal direction and directional arrows shall have background
colors the same as the route marker they are used with (Interstate
route markers, blue background., US and State route markers. white
background., Interstate Business |loop and spur. green background,
County route markers. blue background).

and

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

feet that are installed on multiple breakaway posts shall be mounted a
minimum of 7 feet above the ground.

Vertical clearance
The vertical height
of the delineator
device adjacent

to the sign

Sand bags

4”mox4T47(4¥f4\ G ==
S A

\
«%}ﬂﬁseoﬂﬂe#ﬁﬂ

~o-ole 6-6-0-0 ©-0-0-0-0-0 0-0:

© 9-0-0-0/0-6-0-0-0-6 0-0-0-0

=

1 Post sizes shall

be 2'/4' perforated tube

Post to Ground SQppor+ Connection

lol

I
12"
I
|
|

I
lo
|

SKID MOUNTED SIGNS

36"

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-1-86

This document was
originally issued

REVISIDONS

and sealed by
MARK S GAYDOS,

DATE
08-01-88

CHANGE

Sign
Sign

assembly
05-01-92 assembly

03-30-93 Registration Number

Sign
Sign
Note
Note

supports note
03-04-96 height
08-15-96 8

07-10-97

PE-4518,

revision

07-31-98
10-01-99

Note & portable sign

mounted sign

on 12/01/04 and the

Skid
Vertical clearance note
Third post added to

02-07-03
11-30-04

BA

RRICADE MOUNTING
G20-1-60 Signs

original document

is stored at the North
Dakota Department
of Transportation

some signs
Painted 12-01-04 PE stomp added

white




SPEED
LIMIT

©5

Post mounted
(see note #6)

R2-1-48

Interim pavement

CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS

N 620-55-96 | SPEED LIMIT ENFORCED ’/‘/2?* TT
Post —
mounted m'f:'ﬁ' "v’(l)ll'r‘K::EEnszggm 2 c} |
- |
~
> w20-5-48
G20-2A-48 Post I
N Post mounted mounted

(optional

ends here

(optional)
W20-52-54 W1-6-48
(see note #8) © Post mounted
Portable {}
‘ (optional)
BE — T
PREPARED N
JO STOP,
W1-6-48
W3-4-48 B Post mounted
Portable T
__—FTT 50’ ¢ to ¢
o
A
W20-7a-48 IT
Portable — = | fus
F lagger iy
2S Ft é&
Shor+ term é&
striping with
hard surfaced
/<;>7/4 roadways ° <>
+
Flagger E EHE o
O~ 0 C
tgg% <
2s Ft 586
ojo a &
| [ I
IT
W20-To-4 Sorrs mere
Portable A
N~ A
BE
PREPARED
\\\\\\\\\\ B
W3-4-48 \
Portable — Y
Portable
ROAD W20-1-48 | C
\
1 v y
LHRILIIE TYPE A W3-5-48
W20-52-54 TEMPORARY ROAD Post mounted
(see note #8) CLOSURE
When a pilot car is used.

there is no need to provide
G20-55-96 or R2-1a-24 sign
on the project as the pilot

When this

W1-6-48

shal
c to ¢ as
conditions
warrant

. [roAD
.~ |cLOSED

Barricade
mounted

Drum spacing
shal | be 25’

./ ¢c to c as

¥ conditions

- warrant

-

\,2 B

-

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

lane highway where roadway

car will control the speed.
Two
is provided
travel only).

G20-55-96
Post mounted

TYPE B

CONSTRUCTION SIGN LAYOUT

less.

Post mounted

W13-1-24
. (see note # 12)
' Post mounted

R11-2-48

<::I W1-6-48

)

Drum spacing
be 25'

m
W20-5-48 o
Post s
mounted
N
i SPEED —1—
R2-1-48 | mIT = TT
45 3 T
< TT K
Post mounted N
(optional) A
(see note # 7) -

R2-10-24

Post mounted
(see note # 1)

P
(s

Post mounted
(see note # 1)

@ (see note # 12)

R Post mounted
} of

~ SPEED
1= LIMIT [ R2-1-48

o 14 ES Po

~
11 =y

‘ R2-10-24

W20-1-48
Post mounted

is closed and detour
(signing shown for one direction of

Use on bridge and culvert
where closure is ' mile or
is part of another project.
signs may be omitted.

instal lation

the G20-55-96

N

L+ 34 A

hw
Obliterate

pavement marking

W4-2(L)-48 )
Post Varies
SPEED| mounted
LIMIT I
2 5 R2-1-48 Ly L Min

>0

R2-1-48

SPEED
LIMIT

65

ost mounted
ee note # 6)

Post
mounted

W3-5-48
st mounted

Post

Sequencing
arrow panel

\,2 A

\,2 A

mounted

SPEED LIMIT ENFORCED |

MINIMUM FEE $80
WHEN WORKERS PRESENT

G20-55-96

Post mounted

TYPE

\

S oln ©
o vln
=(n <
o 'Elo ©
— >
x =1
< =
~l0 >
SN c
="' o
]

Post mounted

il,,,,»—"”""/’/’;géf mounted

W1-4(R)-48
Skid mounted

L+ 34 A
Obliterate

ki

C

pavement marking

Db\?férofe

or cover

75 L Min

o

4

[ ¢

CONSTRUCTION SIGN LAYOUT
4 lane undivided highway with holf the roodway closed.

When the work is

less than 15 days.

the G20-55-96 signs are not required.

s A g\L 2 L Min

‘\,25 "/ZB‘\/ZB‘\/ZB‘UZA‘

\,2 C

\,2 C

i

w20-1-48
Post
mounted

W3-5-48

’ Post mounted

R2-1-48

SPEED
LIMIT

65

G20-2A-48

D-704-15

Notes

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

2. Barricade shown to be placed on roadway shall be on a moveable assembly.

(see note #6)

W1-4(L)-48
Skid mounted

W13-1-24
(see note # 12)

KX

()
s -
a Sequencing
. arrow panel
Q
SPEED
LIMIT { R>—1-48
R2-10-24

Post mounted
(see note # 7)

© ®

10.
1.

12.
13.

Sign to be mounted on barricades shall
on the top of the top barricade bar. Sign shown to be placed on roadway
shall be placed on skid mounted assemblies.
Delineator drums. barricades or cones used for tapering traffic shall be spaced
at the dimension “S”. Delineator drums or cones used for tangents shall be
spaced at 2 times dimension "“S”.
Existing striping shall be removed as required. Delineators will
when foreslope is 1V:i4H or better and roadway alignment is visible to approaching
vehicles. Vertical panels shall be used where roadways has steep slopes and
alignment is not visible to approaching vehicles. Delineators and vertical
panels shall be installed back to back.
Sequencing Arrow Panels
Panels should normally be placed at the beginning of the taper. Where
shoulder width does not provide sufficient room, the panel should be moved
closer to the work area so that it can be placed on the roadway surface.

be mounted with the sign bottom

only be used

Type A shall be used on roadways with slow moving fraffic speeds and
low volume (25 mph and 750 ADT or less).
Type B shall be used on roadways with moderate traffic speeds and volumes
(40 mph and 5000 ADT or less).
Type C shall be used on roadways with high traffic speeds and volumes (over
40 mph and 5000 ADT).

The speed |imit shall be re-established. The exact speed |imit shall be

determined in the field. dependent on location and conditions.

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

Use when work area is 1 mile or
When warning signs are used in urban areas and the signs are not portable,
flags shal |l be installed. The flags shall be 24 inches square, mounted
perpendicular to the edges of the diamond sign. and at such a distance above
the edge so that when the flag is Iimp it will not touch the sign. Rural areas
will not require flags.

Existing speed |imit signs within a reduced speed zone shal
Obliterated or covered pavement marking shal |l be paid for as 0Obliteration
of Pavement Marking. The covering shall be approved by the engineer.
Where necessary. safe speed to be determined by the Engineer.
The contractor has the option of using portable sign supports
mounted sign as shown on the standard drawings as specified
704.03 C.

longer.

be covered.

in lieu of post
in section

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 fto 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)l 720 720 720
W4-2(R)-48 Urban Expressway and Freeway
Post mounted (55 mph to 60 mph) 850 1350 2200
Rural Expressway and Freeway
(70 mph +o 75 mph) 1000 1500 2640
SPEED Interstate/4-Lane Divided
IMIT [[R2-1-48 ° Ve
L (Maintenance and Surveying) 750 1000 1500
Zq ES Post mounted e
(see note # 7)
— Type 1 barricade
—] Type 11 barricade - Work area
= Type 11l barricade = F lagger
': sign [eoe] Sequencing arrow panel
@ Del ineator drum T Type A delineator or
wW20-5-48 vertical panels back
Post A Cones to back
mounted
— NORTH DAKOTA .
Longitudinal Buffer Space DEPARTMENT OF TRANSPORTATION This document was
Speed Length 10-1-86 originally issued
(mph) Min (feet) REVISIONS and sealed by
DATE CHANGE
20 115 01-05-01 |Revised note 3 Mark S Gaydos
25 155 07-19-02 |Reversed End Road Regisfr@onm Number
30 200 Work & Speed Signs
35 250 07-25-03 |Revised R2-1. R2-1a PE-4518,
20 305 ond w20-1
25 360 04-01-04 |Change Fee Sign. Warn-— on 07/05/05 and the
ing & Buffer Spacing s e
50 425 12-18-03 |Relocated reverse curve ori g 1na ‘ documemf
25 495 12-01-04 |PE stamp added is stored at the North
60 570 06-29-05 |Revised W4-2. Replaced
65 645 R2-S0 with W3-5. Rev. Adv. Dakota Department
70 730 Warning Table. Rev. Note 7. T +tat;
75 820 07-05-05 |Changed W20-7b +o W3-4 O ransporTaTtion
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G20-2A-48
Post mounted

END
RDAD WORK

SPEED
LIMIT

XX

R2-1-48
Post mounted
(see note #8)

TYPICAL

W1-3(R)-48
Post mounted

CONSTRUCTION SIGNAL LAYOUT

W1-4(R)-48
Post mounted

R2-1-48
(see note #9)

SPEED
LIMIT

XX

STOP

HERE ON

RED
e

R10-6-24
Post mounted

R2-1a-24
Post mounted

T

W3-3-48

Post mounted

W20-4-48

Post mounted

Post mounted

D-704-16

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

G20-55-96
W20-1-48 Post mounted

Post mounted

\,2 A \,2 A lp A Iy A 7, B 17, B e 5 ¢
500' to 600" ———— 40" to 150" —
- — j k Wood pole—=() O . . . . . 7 .
Head #3
Span & —
stability wires Attenuation devices 8' Min 24" Wnite stop bar
100" 1 100’ Head #4
4" white line — Type R
See . 4" white line [ ?” wh;fs Iine 6’ from ¢ See
— — — — note 15 Type R , ype T note 15 —_— — —
6'|from @e@ 20"
Fead #1 B
4" dbl yellow 24" White stop bar 8’ Min 4" dbl yellow
Head #2 Type 111 Type 111
Barr icade Barricade
Wood pole — y——— #12 AWG 5/ )p—\w ) ‘ ;:
7, ¢ 75 ¢ ., B ., B L, A 1y A conductor o0c pote ‘
2 2 2 2 Dbl iteraote pavement Portable barriers ———— Obliterate pavement
marking marking
40" t+o 150" 500 to 600" —————————————=
o A o A
Notes
R2-1-48 1. Conductor is to be overhead span between poles except 10. When warning signs are used in urban areas and the signs are
(see note #9) STOP on bridge where it is to be attached and supported by not portable, flags shall be installed. The flags shall be
HERE ON the bridge structure in such a way as not to interfere 24 inches square. mounted perpendicular to the edges of the
SPEED RED with bridge construction. Conductor is shown attached diamond sign. and at such a distance above the edge so that
LIMIT / to side of bridge. [t may be installed on either side when the flag is Iimp it will not touch the sign. Rural areas SPEED END
> of the bridge as determined by field personnel. will not require flags. LIMIT R2-1-48 ROAD WORK
W20-1-48 W20-4-48 W3-5-48 >< >< R10-6-24 2. The controller may be located on any of the wood poles 11. Obliterated or covered pavement marking shall be paid for as Post mounted
Post mounted Post mounted Post mounted W3-3-48 Post mounted in the cable run between the signal heads for through Obliteration of Pavement Marking. The covering shall be as >< >< (see note #8) G20-2A-48
Post mounted traffic movements. specified in the plans. Post mounted
SPEED LIMIT ENFORCED 3. The timing schedule is suggested trial setting. 12. Existing speed |imit signs within a reduced speed zone shall be
620-55-96 Frequent checks of signals in operation shall be made covered.
MINIMUM FEE $80 Post mounted R2-10-24 to obtain the most efficient timing schedule. 13. Barricade shown to be placed on roadway shall be on a moveable assembly.
WHEN WORKERS PRESENT Post mounted 4. The wood poles shall be placed a minimum of 16 feet Sign to be mounted on barricades shall be mounted with the sign bottom
from the edge of the driving lane. The wood poles on the top of the top barricade bar. Sign shown to be placed on the
KEY shall be of sufficient length to provide a minimum of roadway shall be placed on skid mounted assemblies.
r 16 to 19 feet clearance from the center |ine of the 14. The contractor has the option of using portable sign supports in |ieu of post
m Work Area roadway to the bottom of traffic signal heads suspended mounted sign as shown on the standard drawings as specified in section
A over the roadway. 704.03 C.
5. Traffic signal heads shall have 12 inch red, yellow and 15. Double yel low centerline shall continue thru private drives.
Type 111 Barricade green lenses. The signal heads shall have 5 inch 16. G20-55-96 sign is not required if this standard is part of other traffic
louvered backplates. control layouts, or the work is less than 15 days.
6. For interim traffic construction detail see standard
7 Sign drawing D-772-6.
7. Delineator drums used for tapering traffic shall be spaced at
. 20 ft. center to center.
@ Delineator Drum 8. The speed |imit shall be re-established. The exact speed |imit
shall be determined in the field. dependent on location and
conditions.
ADVANCE WARNING SION SPACI.NG - 9. The reduced speed |imit shall be determined dependent on the
Distance Between Signs| . N . P
Road Type Min. (1) in-place speed |imit before construction. The speed |imit
A B C reduction should not exceed 10 mph below the existing speed
Urban - Low Speed (30 mph or less) 150 150 150 limit. unless the design speed of the work zone feature has NORTH DAKOTA
E'E“” ’:f""hsses“ﬂ(("vs’ 3‘?0“’ :DT’“D;; .~ 32:‘03 ;:s 32:2 been reduced below the 10 mph. In this case. the speed |imit DEPARTMENT OF TRANSPORTATION
rban - igl pee: over mpl o mp| . . . H P
e e o e o e T3 S e ores This document was originaly
Urbon Expressway and Freeway . rmi ! .
(55 mph to 60 mph) 850 1350 2200 instal led with the desired speed reduction but shall not exceed REVISIONS issued and sealed by
Rural Expressway and Freeway 30 MPH. The second speed |imit sign shall be placed at 's; B. DATE CHANGE
(70 mph to 75 mph) 1000 1500 2640 P i ‘e P z 50100 Thore MARK S. GAYDOS
Interstate/4-Lane Divided > . .
(Maintenance and Surveying) 750 1000 | 1500 01-05-01 [Revised note 7 Registration Number
07-19-02 |Reversed End Road Work
& speed |imit signs PE- 4518 ,
07-25-03 |Revised R2-1a and W20-1 s
SUGGESTED TIMING AND SIGNAL SEQUENCE 04-01-04 |Rev. fee sign & warning | ©ON 06/29/05 and the original
sign spacing.add note 16 i
Heods 1 & 2 Green ] Yellow ] Red Revised note 9 document is stored at the
Heads 3 & 4 Red Green Yel low Red 12-01-04 |PE Stamp added North Dakota Department
Time 18.0 4.5 22.5 18.0 4.5 22.5 02-16-05 [Added W1-3(R)-48 .
Cycle = 90 seconds 06-29-05 [Replaced R2-5a with W3-5 of Transportation
Percent of Cycle 20 5 25 20 5 25 Rev. Adv. Warning Table.
Rev. Note 9
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CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS D-704-22

Truck

@ approach
S ‘ C |
R1-1-48 | Not
Post mounted oTes .
(See Note 9) 1. Barricade shown to be placed on roadway shall be on a moveable assembly.

| | on the ftop of the top barricade bar. Sign shown fto be placed on the roadway
/ Sign to be mounted on barricades shall be mounted with the sign bottom

shall be placed on skid mounted assembl ies.
2. Where necessarys safe speed to be deftermined by the Engineer.

/ 3. The reduced speed |imit shall be determined dependent on the in place speed
limit before construction. The speed |imit reduction should not exceed 10 mph
below the existing speed Iimit, unless the design speed of fthe work zone
feature has been reduced below the 10 mph. In this cases the speed |imit
reduction shall not exceed 30 MPH. Where speed |imits are to be reduced more
than 30 MPH., a second speed |imit sign shall be installed with the desired

W20-7Ta-48 speed reduction but shall not exceed 30 MPH. The second speed |imit sign shall

¢ ) be placed at '/, B.

4. When warning signs are used in urban areas and the signs are not portable,

flags shall be installed. The flags shall be 24 inches square, mounted

perpendicular to the edges of the diamond sign, and at such a distance above
the edge so that when the flag is Iimp it will not touch the sign. Rural areas

ﬂ j will not require flags.

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

. Obliterated or covered pavement marking shall be paid for as Obliteration

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

E/ F TYPE N 7. The confractor has the option of using portable sign supports in |lieu of post

[

TYPE K

Heavy truck traffic onto through W8-54-48
highway. Signs shall be covered
R1-1-48 or taken down at night.
Post mounted
Truck (See Note 9)
approach

Post mounted §

ENTERING
XXXX FT

Truck
crossing

CROSSING
XXXX FT

W20-7k-24
Portable
mounted

o
S
m
+

w8-54-48 ——t
Post mounted R1-1-48
Post mounted

(See Note 9)

W8-55-48
Post mounted

|

T _ ) mounted sign as shown on the standard drawings as specified in section
emporary half-roadway construction

for a two-lane highway. where 704.03 C.

A ‘ 50 to one-way traffic is maintained through 8. The confractor shall insftall the G20-1b-60 sign when work is suspended
work area within major work area. for winter.

TYPE L

Trucks crossing through highway.

Signs shall be covered or taken . . . . . . . .
d@nm+mmht 9. [f existing stop sign is in place, a 48" stop sign is not required.

WB-55-48
Post mounted

CROSSING
XXXX FT

W20-7a-48

“8 W20-Ta-48 <:I |
or 5 W.W*Gd(L)*ﬁlfi‘t p REY
grricade, meonte E Type | barricade
Wi-6(R)-48 W20-TK-24 Type [1 barricade Y, Work area

Barricade mounted :
Portable mounted Type [1[ barricade =
W20-7K-24 P ‘
W1-4(L)-48

[e06] Sequencing arrow panel
XX Portable mounted "Ortable mounted

|
M.P.H. / ‘ Delineator drum IT Type A del ineator or
1 4 vertical panels back
W13-1-24 \ | Cones to back
(see note #2) ! '
Portable mounted
W1-3(R)-48
& E — ADVANCE WARNING SIGN SPACING
|
-

W1-3(L)-

F lagger

Sign

1

et ]

Distance Between Signs
c TYPE M . . . B Road Type Min. (f1)
: Temporary detour for culvert installation within or X 5 C
major work areas. Signs to be removed when Urban -~ Low Speed (30 mph or 1ess) 150 750 50
detour is removed. Engineer may eliminate Urbon - Low Speed (over 30 fo 40 mph) 280 280 280
the need for flagman depending upon location W1=4(R )48 Urban - Hfgh Speed (over 40 mph to 50 mph)| 360 360 360
R2-1-48 C]ﬂd COﬂd ‘- + ‘- on O‘F de*our. Portable mounted X Rural - High Speed (over 50 mph to 65 mph)l 720 720 720
(see note #3) M.P.H.| Urban Expressway and Freeway
. (55 mph to 60 mph) 850 1350 2200
SPEED LIMIT ENFORCED SPEED ROAD WORK 620-10-60 (ssW; 3n014r8212) Rural Expressway and Freeway
VaY, NEXT DOMILES Portable mounted (70_mph_to 75 mph) 1000 | 1500 | 2640
MINIMUM FEE $80 XX Interstate/4-Lane Divided
NO WORK G20-1b-60 (Maintenance and Surveying) 750 1000 1500
WHEN WORKERS PRESENT I\ PROGRESS | See note 8) i ying
G20-55-96
Post_mounted NEXTRUADM HURK=:>
:!/ Post ed G20-52a-T72 NORTH DAKOTA .
ost mounte Post mounted DEPARTMENT OF TRANSPORTATION This document was
620-520-72 — . .
‘ Post mounted 10-1-86 originally issued
! 500" Min 500" Min 300" Min REVISIONS and sealed by
ROAD WORK DATE CHANGE
<= NEXT 00 NILES 09-30-93 [General revisions Mark S Gaydos
06-21-95 |G | isi . .
08-15-96 |Revise 109 note Registration Number
10-01-93 |G | isi
02-02-00 |W8-55-a8 o o PE-4518,
TYPE D 10-17-02 [ée‘.z\g’e:red Work In Progress on 06/29/05 Oﬁd ﬂ‘,he
07-25-03 |Revised R2-1a ° .
i RDASNSDRK 04-01-04 |Revised fee sign & original document
2 & 4 lane highways where Warning sign spacing. .
L : ) Revised note 3 is stored at the North
traffic is maintained. 12-01-04 |PE stomp added
This layout is used where there is a Tee G20-2A-48 R1-1-48 02-14-05 |Added note 9 and Dakota Department
Intersection and is used in conjunction Post ted Post mounted revised stop sign size .
with other standards ost mounte (See Note 9) 06-29-05 |Rev. Adv. Worming Tobles of Transportation
Rev. Note 3
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——  c20-24-48 CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS D-704-24
A A
:'/ ROAD WORK Portable Truck mounted attenuator
(optional) Notes
i 1. Variables
S = Numerical value of speed |imit or 85th percentile.
f A <:| W = The width of the taper.
N P
:> L = Minimum length of taper. or S x W for freeways. expressways. and all other roads with speeds of 45 mph or greater.
or W x S2/60 for urban, residential, and other streets with speeds of 40 mph or less.
B @—A\ 2. Delineator drums, or cones used for tapering traffic shall be spaced at dimension “S".
A A gZO;Wg?B Delineator drums. or cones used for tangents shall be spaced at 2 times “S”.
- - — — - — — — T — — — — — ——— F— — — — — —— — rortable 3. Sequencing Arrow Panels
;: ;: Type A shall be used on roadways with slow moving traffic speeds and
END low volume (25 mph and 750 ADT or less).
‘ ‘ 3L . . Work area Type B shall be used on roadways with moderate traffic speeds and volumes (40 mph and 5000 ADT or less).
¢ Longitudinal buffer space ROAD WORK Type C shall be used on roadways with high traffic speeds ond volumes (over 40 mph and 5000 ADT).
_ _ 4. The speed |imit shall be re-established. The exact speed |imit shall be determined in the field. dependent on
- G20-2A-48 location and conditions
Portable 5. The reduced speed |imit shall be determined dependent on the in place speed |imit before construction. The speed |imit
SPEED TYPE U (Optional) reduction should not exceed 10 mph below the existing speed |imit, unless the design speed of the work zone feature has
LIMIT When speeds are reduced been reduced below the 10 mph. In this case. the speed |imit reduction shall not exceed 30 MPH. Where speed |imits are
to 40 MPH | . to b d d th 30 MPH., d d limit si hall be installed with the desired d duct i but shall
X X ° e SPEED not exceod 30 WPH.  The second specd 11miT sign sholl be ploced atlde ol oo SPeec recuetion Bt ene
. R2-1-48 6. When warning signs are used in urban areas and the signs are not portable, flags shall be installed. The flags shall be
(optional) LIMIT
(See note #4) 24 inches square. mounted perpendicular to the edges of the diamond sign., and at such o distonce above the edge so that
END R2-1-48 X X Portable when the flag is limp it will not ftouch the sign. Rural areas will not require flags.
ROAD WORK (see note #5) " 7. Existing speed |imit signs within o reduced speed zone shall be covered.
= WS 48 Portable (Optional) 8. The contractor has the option of using portable sign supports in Ilieu of post mounted sign as shown on the standard
G20-2A-48 W20-1-48 =1- W3-5-48 drawings as specified in section 704.03 C.
Portable Portable Portable Portable [Tru?f mOL‘JF;‘fed attenuator
optiona
|::> Work area W20-1-48
Y N S & 5 Portable
7777777777777AA7A 77%ﬁ777777 Longitudinal Buffer Space
ﬁ ;: ;: t: ﬁ Speed Length
(mph) Min (feet)
I , (optional)
L c L 2 B J_ 2 B J_ "2 A 173 L Longitudinal buffer 2 A ‘ 2 A pr 20 115
‘ ‘ space ‘ END 25 55
ROAD WORK 30 200
G20-2A-48 35 250
SPEED TYPE R SPEED R2—1-48 Portable 40 305
LIMIT Shoulder work LIMIT 45 360
(optional) Portable ) Ts
G20-1a-60 X X (See note #4)
SHOULDER 55 495
Portable WORK W3-5-48 60 570
ROAD WORK W21-5-48 Portable R2-1-48 0 570
NEXT 00 MILES Portable (see note #5) s G
- - - 75 820
_— E— —_— } _ _ _— ADVANCE WARNING SIGN SPACING
<:| Distance Between Signs
- Road Type Min. (ft)
A B C
See plans Urban - Low Speed (30 mph or less) 150 150 150
;: ;: ﬁ ﬁ ;: for details t t: Urban — Low Speed (over 30 to 40 mph) 280 280 280
e 5 ER E I Urban — High Speed (over 40 mph to 50 mph)| 360 360 360
,:> Work orea Rural — High Speed (over 50 mph to 65 mph)| 720 720 720
_— E— E— _— _— —_— Urban Expressway and Freeway
|:> o 7 (55 mph to 60 mph) 850 1350 2200
@ Rural Expressway and Freeway
77777777777777777;@;@;@; T T =0 - T — /0 . (70 mph to 75 mph) 1000 1500 2640
0 Q (optional) —
t: t: t: t: ﬁ £a ﬁ t: Interstate/4-Lane Divided
oo (Maintenance and Surveying) 750 1000 1500
) END
c 2 B 2 B o A 2 A 73 L ol by A iy A ROAD WORK
\ | of | G20-2A-48 KEY
C%+ .
53 Portable I Type I barricade
el
;:1 Type I1 barricade - Work area
- TYPE HH
T 111 b icad
lGH SHOULDER SPEED| Shoulder closed on freeway ([speep] n,o_4g = ;pe arricade =0 Flagger
-1- ign .
SHOULDER CLOSED, LIMIT LIMIT | Portapie = GO0 Sequencing orrow pane|
CLOSED W21-5A-48 X X X X (See note #4) @ Del ineator drum T Type A delineator or
XX FT = vertical panels back
[NEXT 00 WILES c 10 beck
” W3-5-48 (AEXT 00 WILES ) R2-1-48 o0 A Cones
peorioes W21-58-48  (optional) W20-52-54 (see note #5) — — — — — —
ortable Portable Portable Portable Portable
W20-1-48
Portable <:| (%gg?;mgé ) <:I e C = E =
A —_— T |:ll > | 75 A
‘ 72 B l \/2 B l 5 A l y A 2
|:"> NORTH DAKOTA
o —\ —\ DEPARTMENT OF TRANSPORTATION T \ s . documer.ﬁ was
e — T omeme T T — SPEED 10-1-86 originally issued
- ® , Mo tmum BrinceN LT | TEel® SPEED] o T chmcE and sealed by
5 miles {Optional) YXK FT note #5) LIMIT — Mark S Gaydos
A =1 W20-7a-48 W3-5-48 Portable 10-01-99 |General revisions
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TRAFFIC CONTROL PLAN FOR MOVING OPERATIONS ON CONVENTIONAL HIGHWAYS
(Pavement Marking)

S
00000 o
fe)
Shou lder
Cw21-10
<=
CW21-10A -] R 107 + e —
///////\\\\\. =
LI 4
Typical Protection Vehicle ngf:ég 5007 -750 1507250
with Right Directional l
Flashing Arrow Panel d7)
K =>
Truck Mounted Protection Vehicle Paint Tender .
Attenuator Vehicle Work Vehicle =
(Optional) Shoul der
TCP
(3-1a)
Undivided Multi lane Roadway
150" -250" 500' =750 ——————
Shou lder CW21-10 Truck Mounted
Attenuator
= dr ) _ ol | ol & =
Cwe1 -1 => [——500"-750° 150/7250/4" Paint Tender Protection Vehicle =>
CW21710AN Work Vehicle Vehicle
< 5 (Optional)
Truck Mounted a-ll. Shoulder P
Attenuator =
Protection Vehicle i Work Vehicle
Paint Tender Work On Travel Lane
Vehicle TCP
(Cptional)
(3-1D)
Work On Shoulder Two—Way Roadway with Paved Shoulders
'y 500'-750" 150" -250' —
Cw21-10
Cw21-10 CW21-10A <$:3
10’ + ::EE [:MB =>
CW21-10A
//////A\\\\\\ Protection Vehicle Paint Tender Work Vehicle
Vehicle
] | - ___ Yehicle _ _ _ _ __ __ _ _ _ __ __ __ __ _ _ _ _ _ _ __ __ __ __
(Optional)
T K M ted
Typical Protection Vehicle A::Zmuoﬁg: ° TCP EY
(3-1¢c)
Two—-Way Roadway without Paved Shoulders LA [yck mounted

[;] Flashing arrow
panels:

Right directional
|
Left directional

Double arrow directional
O

I@ Coution Mode

D—=7104-27

1. [f the contractor chooses to place more vehicles
in the convoy than are shown. these vehicles
shall have the truck mounted attenuator and
shall be at the contractors expense

2. All traffic control devices shall be in
accordance with the “Manual on Uniform
Traffic Control Devices” (MUTCD). latest
edition.

3. The use of yellow rotating beacons or strobe
lights on vehicles is required unless otherwise
stated elsewhere in the plans

4. Flashing arrow panels shall be Type B or
Type C. The panel operation shall be
controlled from inside the vehicle

5. Each vehicle shall have two-way radio
communication capability

6. When work convoys must change lanes. the
protection vehicle should change lanes first to
shadow other convoy vehicles

7. Vehicle spacing between the protection vehicle and
paint tender vehicle will vary depending on
sight distance restrictions. Motorists
approaching the work convoy should be able
to see the protection vehicle in time to slow down
and/or change lanes as they approach the
trail vehicle.

8. Sign Colors

Letters = Black
Border = Black
Background = Orange

Sign Details

Cw21-10
72"
BWEA: 27@m” 275% “‘EEWm”
M
\/\/E Ty PA I NT
T
204 K g 63/4’ anh side
Rodius 2 of lettering
CW21-10A
NORTH DAKDTA .
DEPARTMENT OF TRANSPORTATION This document was
01-22-92 originally issued
DATE REVIS]E:iNGE and sealed by
02-24-93 |General MARK S GAYDOS,
06-21-95 | Remove caution mods Registration Number
10-01-99 |General Revisions PE745" 8 R
07-25-00 |General Revisions
12-01-04 |PE Staomp added on 12/01/04 and the
original document
is stored at the North
Dakota Department
of Transportation




Tubes
Y

4 Places
on Coupler

2" Ball Coupler

2000 Lb Capacity
Spindle and Hub
(Each End)

4 Corners
of Hub

%
X %" x 12"

Square Tube

\( 1%" x %" x 12" PL

PORTABLE SIGN SUPPORT ASSEMBLY

L2"x 2" x %6"
x 36"
7
Q
AN
L 2|| X 2n X:%G“
x 16%"

r

Il \

3" x 3" x 4%" Channel /

Channel,
One Sid %

131/"

1/4.. x 30"

\ 1" Dia x 3" Pipe

at 10 Degrees Offset

Square Tube

2]

%" Dia /

Outside Edges
of Angles (Typ)

TOP

\
%[:

(Typ)

21/2n X 1/8" X 90"
square tube

J_i L2"x 2" x)" x 9"

ERONT

Typ

15" x %" x 12" PL:

Y%

30"

Y%

Typ
%

v %

C — — i g Se—

\ 3" x %" x 60"

Square Tube
RIGHT

Notes:

® ®

D-704-50

The maximum weight of the assembly is

250 pounds.

Use a 14" wheel and tire.

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

supports.

Other NCHRP 350 crash tested assemblies
are acceptable.

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

11-23-10

REVISIONS

DATE

CHANGE

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




u3

PORTABLE PRECAST CONCRETE MEDIAN BARRIER

4 <A
14 " h
a3 L spaces @ 8" eac ‘ _ 30
u2 | | | | u2
N —— I — -
[ — 7

(TEMPORARY USAGE)

4" Dia x 3/8" washer

D-704-51

\
L0t

Notes:

1. All exposed hardware shall be galvanized as per
ASTM A153, except for the loop inserts.

2. Concrete shall be Class AAE-3.

3. All steel shall conform to Section 612 of the NDDOT
Standard Specifications.

4. Barrier ends shall be imprinted A and B as shown

l
!
!
!
3
777 = | . ! k]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, — o Ej 10" Rad / 2] ‘ S with 4 inch letters. Field placement shall match
< _—— (optional) , e the A end with the B end.
— | | i | — /[ g ‘ / 5. Barrier markers shall be placed at the
U1 J T T T T \ U1 I i & center of the barrier at 20' centers.
z N
‘ ‘ ‘ ‘ =) ' 6. Barrier sections shall be connected together with the
‘ 1J" Dia A-307 double hex connecting bolt. The bottom
A - . nut and washer connection shall be maintained by the
‘ contractor for the duration of the barrier installation.
. Optional & ?"T
Plan View " . " ! 7. Barrier shall be placed such that openings between
- 10 |10 |10 ‘ individual sections shall be kept to a minimum.
o1 N ‘
30" ‘
i
" " . L n ]
3 L3 End View L] z
= o) §
‘ - ! ! E= £
=
. "
‘ ‘ ‘ H I | 27 |
0 - L ‘ s
— | . .
‘ ‘ Double Hex Connection Bolt ConneCtlng Bolt Detail
N ; (One per 10 Ft section)
S — " U | e R
?’:\ i % ‘ & & 1%" Dia connecting bolt > ID
| | -
\ \
‘ o - } Nut and washer
Min 4" OD washer :
_ 77777777777j¥ } i iomesn U1 Bar Detai
u2 o Bolt Connection Detail ‘ 9-4" ‘
30" 30" ‘ ‘
10' Nominal 27
Surface 2 Side View -
C1 Bar Detail
: Surface 1 N
5" Color of reflective faces —
shall be the same as the Y
8" - edge line along barrier
edge. Two way reflective 2%¢"Rad -
on Surface 1 & 2. N
2"ID :
l~3.5" ~| ~—3"— ™\ Surface 3 15 .
. . Reflective Tape . o
Barrier Marker Detail The reflector shall be a retroreflective, Dag Detail ~
acrylic microprism material with acrylic
backing, 3" wide, providing the following
minimum optical performance with an
observation angle of 0.1' measured in
Marker Body dl . vy
The marker shall be made of a high impact, candlepower )
weatherable engineering thermo-plastic U2 Bar Detail
material which conforms to the following: Specific == T« -
Entrance Angle Intensity
Property Result ASTM Test NORTH DAKOTA
Method Bar List DEPARTMENT OF TRANSPORTATION
; ; " J— g . This document was originall
Thlck.ness (min) .090 Yellow - 4 136 Mark| Size | No.| Length Shape =] 07-20-12 . g y
Tensile strength 5,500 D638 c1 2 5 9- 4" Straight REVISIONS issued and sealed by
(min psi) @ yield - DATE CHANGE :
Impact strength @ D256 White - 4" 200 ut| 4 2 | 4-8 Bent Roger Weigel
ite -
-20°F (ft-Ibs/in of notch) 3.2 Mothod A U2 4 2 | 4-100" Bent Y Registration Number
Impact strength @ 14.0 D256 u3 4 15| 5-4" Bent }
73°F (ft-Ibs/in of notch) ’ Method A PE-2930, o
Flexural strength, 6,000 5790 . on 07/20/12. and the original
PSI %" @73°F Markers shall be temporarily mounted to the document is stored at the
portable concrete barrier with factory applied o7
;‘fg%g‘;"du'usv PSI 300,000 D790 solid butyl rubber 4" thick, 2" wide on 2" North Dakota Department
4 wide release paper on surface 3. .
Elongation @ yield 30% D638 of Transportation

U3 Bar Detail




TYPE C FIELD LABORATORY D—1706—1

ATR CONDITIONER
(110 VOLT)
14,000 BTU ™~

400 CFM FAN DRAIN

[ ] [ |
L | || g fo—— o oF—— ©
SHELF — SHELF CABINET
TABLE GAS b PURNACE cLoseT DESK
STOVE COUNTER COUNTER COUNTER
DOUBLE SINK ATR CONDITIONER
o \ , \ , M — S (110 VOLT)
6 —6 -t 4 -t 8 N
8,000 BTU
28" DOOR DRAWERS q) ;//
ALL COUNTERS 36" HIGH., A MINIMUM OF 24" DEEP, AND OPEN UNDERNEATH. UNDER
WINDOW | A
FRESH AIR VENT T | A}
N\
COUNTER DESK ER
SHAKER AREA MARSHALL AREA
SHELF ] SHELF NOTES:
7 ] ——— ——— —— J
% }—{ A5 < iS4 f . There shall be a minimum of 6 exterior ventilated casement
\ \ or double hung windows. The minimum total area of opening
40’ shall be 34 square feet. The number. size, and location of

windows may be adjusted to fit conditions. Suggested locations
PI_ AN are shown on drawing.
SOLID DOOR

SOLID DOOR

The sink shall be double compartment stainless steel. Each
compar tment shall be a minimum of 16”x14"x10" deep. The sink
shall be drained to an outside wasteline. A trap is not required.
Water service |ines shall be copper or plastic having a diameter

9’ T‘ 18" 9” } 12" 3" of !/, inch.

The lab shall be equipped with an exhaust fan capable of

removing inside air at a rate of 400 CFM.

AIR CDNDITIONER~\\\

e The fresh air vent shall be hinged to open or close manual ly.

N N\
\ \ \ 24" x 48" table shall be provided capable of holding a 200 Ib.
\\ \ \ olo masonry saw. The table shall have a minimum clearance of 36"

overhead.

RECEPTACLES
N\

S

/-
\\

The water supply tank shall have a capacity of 500 gallons.

0 0 0 0 Je——RECEPTACLES —= Steps shall be provided for each of two entrance doors. Steps

o o for each area shall be made of. or covered with. a material
providing for a non-slip surface. They shall be heavy duty

- =23 _ _ Z;e;zss;rc:fug;e capable of withstanding heavy loadings and

I:l The pressure tank on the pump shall be 20 gallon capacity.

type to withstand the intense use in service.

I:| _ _ Locks. latches. and hinges for main doors shall be heavy duty
1

A
COUNTER TO F2/4+72/ 4 3’6" } The wall between the office and the work area shall be
CEILING properly insulated to prevent the fransmission of heat & noise.
PARTITION SECTION A - A

The floor beneath the marshall area shall be heavily
reinforced.

The lab shall be equipped with steel cable tie downs and
ground anchors at each corner of the lab.

Electrical service entrance shall be wired for 100 amps.

and have separate circuits for air conditioners. Convenience
outlets shall have a minimum spacing of 4 feet in counter areas.

7

7
7
7

N\ N\

‘\FRESH AIR
VENT NORTH DAKOTA

SOLID SOLID DEPARTMENT OF TRANSPORTATION This document was

DOOR ‘ DOOR 10-1-86 originally issued

O : ] REVISIONS and sealed by
DATE CHANGE MARK S GAYDOS.,

05-05-88| Drawing and notes

06-20-03[ General revisions Registration Number
12-01-04[ PE Stamp added PE-4518
,

= original document

C— 1
-]
] on 12/01/04 and the

Dakota Department
of Transportation

\ ' | ,
| 6 \ 3 is stored at the North
B




Suppor ted:
Woven Wire 32" min Height

Wood or —f Above Ditch/Ground

Steel Post

[~—— Fabric

- Flow 36" min Width

Ground/Ditch

Staked Bales

Spillway Opening

FEROSTION AND SILTATION CONTROLS

e )
' B
O — v Embed fabric 6” min Di+tch PROTECTION
[0} N "
R 2 Embed woven wire 2" min or AREA
B RS > | r. i Median
E|E O L . N R U
. g°% N I 507% O{“ Il Dam“should extend far
o|T — L . : /. || || || enough up ditch slopes Road
Mo o0 N gﬁogﬁ U to pond runoff and ,/Q cadway
: BN U U\orger U prevent washout —_—f——— > —- - —
Stone Outlet
Unsupported: Fabric (only) Supported: Woven Wire \??
4 o and Fabric PL AN N%
post spacing Silt Fence Unsupported
e r ) n
T ‘T i Staked Bales
| |
i ] J I i+ Riprap Outlet
! I | [ G;OCh or Median
de
Il Il v V Stream
| | | | Il x_=
Ground T W l =7t

Bottom
of di+ch\/

SILT FENCE
Supported and Unsuppor ted

Stake every bale to
8 prevent flotation
ocks/obe

i !

;
C

SECTION \\\wqu@~yw5mE

PLAN \\\\

T
T
>

Embed Bagles
4" to 6"

Toe of Backslope Toe of Foreslope

"TYPE A"

“’2” % 1\/2// % 3/

2
///g}okes each Bale

Hay or

Straw Bales\

2 15" x 1" x 3
Stakes each Bale

Hay or

Straw Bales)

N> >
\ Vou o
Existing Ground

SECTION

Fores\ope

> Embed Bales
¥ 4" toe” Embed Bales

4" 1o 6"

SECTION

"

Hay or Straw Bale =

Check Dam

Jute Mesh

50% of Stone

-
-
o

or larger

GRADED STONE
DITCH EROSION DAMS

2 = 115" x 11" x 3!
Stakes each Bale

G Roadway

Bales should extend far enough
up ditch slopes to pond runoff
and prevent washout

SECTION

Graded Shldr.
Finished Shidr.
Finished Shidr.

Graded Shidr.

SECTION A-A HAY BALES

Sediment Dam
or Berm

Qutlet Pipe
Ditch or <
Median Grade

ER

<

2 = 115" x 11" x 3
Stakes each Bale

‘\\Ewbed Bg\es
4" to o

Sedimentation Pool

D—=708—2

2 - 1" x 114" x 3’ Stakes
each Bale

-~—Straw or Hay

Bales
] | | L]
I STORM SEWER
| STRUCTURE
u [
| ! ! |
4 e A
| . N RN
Gutter Inlet Gutter
. .

Berm or Dam

Outlet Pipe

SMALL SEDIMENT DAM OR BERM

Graded Shldr.
Finished Shidr.
Finished Shidr.

Graded Shidr.

6
-~
Bales may be {j::::} Bales may be
removed or — removed or
allowed to " h allowed fo Toe of
rot in place o rot in place ’/‘gjzigj
o
+ LFlow Dumped Stone —=
Bales to butt
o
Bales to A together
over |ap ~
- “TYPE B” to be used when

“TYPE A” to be used when
existing ground slopes
towards the highway
embankment

PLAN
"TYPE B”

PLAN
"TYPE C”

BALED HAY OR STRAW EROSION CHECKS

existing ground slopes away
from the highway embankment

N
MESH. O

MEDIAN DITCH

Dam

!

Hay or Straw
Bale Check

NORTH DAKOTA .
DEPARTMENT OF TRANSPORTATION This document was
10-1-86 originally issued

DATE REVIS]E:iNGE and sealed Dy
09-04-92[Diten check MARK S GAYDOS,
09-16-92|Sediment cont. fencing Reg istration Number
01-31-95|General revisions

10-09-02|Sediment fence PE745/‘ 8 ’
01-24-04[si1t fence
02-06-04|Rev slit fence details on /‘ 2/0/‘ /04 Omd fhe
12-01-04|PE Stamp added original document

is stored at the North
Dakota Department
of Transportation




)

/ Turf Reinforcement Mat

TA

BRIDGE APPROACH SLAB DRAINAGE DETAIL

Turf Reinforcement Mat \

D-708-4

Notes:

Excavation and disposal of waste material for the channel shall be
included in the price bid for "TRM Type 1 or TRM Type 2"

‘ Edge of HBP //
L \ q q B il B
o i__1# i g B A B i B B B B HAA [ - - \ ABA A B A B B il B A i i : |
\ I I I !
‘ LGuardraiI } I Il }
I I — Bridge Approach Slab
| I I !
} Il I } / ‘
Il I
I | (E Highway | I ‘
‘ || I ‘
L - - - - - - - T - - T —/ﬁ - - T - - } B - - - - - - - - ‘
Il I
| ! I N ‘ |
| Align end of channel | X X |
‘ with edge of curb | | I | ‘
‘ I Il ‘
| 1 i i 1 |
| . . 7 g E § g § g T 0 0§ o0 | = = | T80 0 0 0 g B B g B g g B g g Ty |
~[
|
DETAIL C
L Turf Reinforcement Mat Turf Reinforcement Mat ——__
8 Channel Bottom %
5 11" N\& DETAIL D
> / \<
ey Existing
Ground O o
77777 § |~ DETALE
NOTES: é :%
*The longitudinal seams shall not é‘
DETAIL A be along the channel bottom.
NEERVIERVIERY: I T W SECTION A-A *Top seam mustbe minimum 0.5'
P 2T 0™ 7 above the channel bottom.
Er X X X NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
L' X X X X HBP 12310 This document was originally
- 20"L* REVISIONS issued and sealed by
X X X Staple = aple DATE CHANGE Roger Weigel
Registration Number
Min. 6" Overlap Foreslope PE-2930,
STAPLE PATTERN: 3.8 staples per Channel on 11/23/10 and the original
square yard. document is stored at the
DETAIL A DETAIL B* DETAIL C DETAIL D DETAIL E DETAIL F North Dakota Department

Longitudinal Seam
if needed

Transverse Seam

of Transportation




DETAIL A

T

VARIES

DITCH

Minimum 6" overlap

e
——

QG
DETAIL B NG

DETAIL B

DETAIL A

Minimum

i

6" overlap

(

DETAIL C DETAIL D

* This tie may be placed
ahead or back.

EROSION AND SILTATION CONTROL
BLANKET INSTALLATION

~
DETAIL C—|
DETAIL AJC

/@A —
DETAIL D —|

DETAIL B—

DETAIL C

BLANKET LAYOUT

Note: Beginning and ending of
erosion control blanket areas shall
be installed as DETAIL C.

D-708-5

——1
X
X
X
X

4 X X X
L X X X X
10— = 20" =t
X X X
20" —=|

STAPLE PATTERN: 3.8 staples per
square yard using 8-inch 11 gauge
wire "u" staples.

= ‘ TN~
~N
PIPE INLETS

INSTALLATION AT PIPE ENDS

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-13-06

REVISIONS

DATE CHANGE

This document was originally
issued and sealed by
MARK S. GAYDOS
Registration Number
PE- 4518 ,
on 12/13/06 and the original
document is stored at the
North Dakota Department
of Transportation

8/26/2013 S:\SUPPORT\DESSTD\D708-05.dgn




Place Sandbags a minimum
of 1'away from inlet

Flow —~_»

EROSION CONTROL

MEDIAN OR DITCH INLET PROTECTION

Sandbags

Place Sandbags a minimum
of 1"away from inlet

Flow —~_»
-«+—~_ - Flow

Plan View
Median or Ditch Inlet
Sandbags
Flow —~_» C@) <~ Flow
_______ . o ____
Profile View

SANDBAG PROTECTION
LOW POINT

Sandbags

Overflow Section

6' Minimum

Plan View

Median or Ditch Inlet

Sandbags
Flow M‘é} @

Profile View

SANDBAG PROTECTION
ON SLOPE

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

2" X 2" nominal X 24"
wood stakes

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

Plan View

Median of Ditch Inlet

-t
\ 2" X 2" nominal X 24"

See Standard wood stakes

D-708-7

Profile View

Pipe
6' Minimum
Varies Varies l
ﬁ \— Toe
4' Minimum

D-708-6

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

pipe dia < 42" - Fiber Rolls 12In

See Standard pipe dia > 42" - Fiber Rolls 20In 1221306
D-708-7 REVISIONS
DATE CHANGE
é flow TEHHAT | Goton of uting e olends
removed.

FIBER ROLL PROTECTION
INLET OF PIPE END

This document was
originally issued
and sealed by
MARK S GAYDOS
Regisftration Number
PE-4518,
on 12/14/07 and the
original document
is stored at the North
Dakota Department
of Transportation

8/26/2013

S:\SUPPORT\DESSTD\D708-06. dgn




Ends overlapped 1

2" minimum

Stake 4" to 6"
from end of roll

ﬁ 'max.rk

EROSION CONTROL
FIBER ROLL PLACEMENT DETAILS

Backslope

©
Fiber Roll

Optional Weir*

Detail A

6"

Detail B

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

12 OR 20 INCH FIBER ROLL - DITCH BOTTOM

g
XX
I

9 9.9.9.9.9.9.9.9.9.4

i

i
Stake 4"t0o 6" |
from end of roll ‘
i

toe of ditch slope

Overlap fiber rolls 12" min.

Place stake at each

Flow

bottom

<

[5}
=
()

SRS 4" |=—
R e
<A

&

Detail C

........................ <KX > R R,
R ™ S Rt LTS
GEIRRRRRRRRRRIPERRRRRRLKIRIKRRRRRRTILLEARRRLKKRRIRRAIRRR LR TIRRRRRTRRRRRR IR PERRXRALKKS

Place stake at each
toe of ditch slope

PLAN VIEW FOR DITCH APPLICATION

Side slope

—~~———

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

D-708-7

For stake installations
see staking detail

Stagger joints between
rows of fiber rolls

BTN
IR
TSI RS
OO S5

Foreslope
RIS
RRERR

A

For staking of

<R overlap see
X TSI N
B T 2e%: Detail C
SRRKELLLERRL
SOK KRS
SIS
ez Stake at each end
and 4' max. O.C.

along entire length

For stake installation
see staking detail

PLAN VIEW FOR SLOPE APPLICATION

SRR
AR

R

2" X 2" nominal wood stakes

Detail A
Fiber Roll Overlapping Staking Detail

Stake 4" to 6"
from end of roll

‘ 2" X 2" nominal wood stakes

Soil from trench

Flow NORTH DAKOTA
- N~ DEPARTMENT OF TRANSPORTATION
{ % g XRLLLA This document was originall
SUSUIRELIERIIEIIRK, 11-18-10 ginally
R R R R R )
RRRRRR, ‘,\::‘\ § W&\:&@\:&W\// REVISIONS issued and sealed by
R RRRRX 7 - o RRRR DATE CHANGE ;
ARG nching depth X% Roger Weigel,
N NN X 06-10-13 | Added plan view for ditch and . .
NSy AT slope application. Added table Registration Number
NI X with va_\ues for stake and trench
Detall B dimensions. PE_ 2930’
Fiber Roll Staklnq Detail on 06/10/13 and the orlglnal
document is stored at the
North Dakota Department
of Transportation
NOTE: Runoff must not be allowed to run under or around roll.




ARRANGEMENT FOR
REINFORCEMENT
Atend of 36" to Atend o
106" pipe.
PERSPECTIVE

CLASS IV ALTERNATE &
CLASS V ALTERNATE

f 12" to

33" pipe.

1

=}

IS
.
I

LONGITUDINAL SECTION

ainn B et

TRAVERSABLE END SECTION

D
— C | B
| E
R 6" =—
-\Tie Bolt .
Dia. L\ 4
Tongue
{ or Groove
i SIDE VIEW END VIEW
TRAVERSABLE END SECTION
DIA B c D E F R s
15 4 9 4.9 1-7%" 2% 3 6
18" 5.9" 9" 66" 111" 20" 3 6
24" [ 1 7 26" 3 3 4
30" 76" 1 8-6" 31" 3% 3" 4
36" 76" 15" 73" 38" 4 3 4

NOTES (Traversable End Section):

1. Manufactured in accordance with applicable
portions of ASTM C76/AASHTO M170.

2. Reinforcement per class 1| RCP with double
reinforcement in the upper 120° of the
full barrel portion.

END VIEW

REINFORCED CONCRETE PIPE CULVERT AND

X-Bar —{ }_ T
Qi _Xf (At #9 Wire Dia.
= A 1 I — ! l Y-Bars* l
6 x 6" | AL
Fabric — AL !
y: V X-Bar 1
Y-Bars G #4 Wire F
SECTION X-X
END SECTION

Equivalent to Class Il Pipe

/
i

REINFORCED CONCRETE PIPE PLUG

End may be supplied
with flat bottom

— ] 11“ ——
CONCRETE PIPE PLUG »I 3=
DIMENSIONS (in inches) —I:'_ & _
PIPE ]
DIAMETER | A | B ¢ _T‘I _f
15 8 225 | 195 ﬁ/ 4"x4" 6 GA.
18 1 30 23.0 WIRE FABRIC
7 | a2 | 28 | C AT MIDPOINT
8" =
24 17 | 850 | 300 D TIES AT 10" C-C
|
27 20 | 375 | 335 —’ﬁl’ AT MIDPOINT
30 23 | 40 37.0 _L —1
33 26 | 425 | 405 CONCRETE SHALL CONFORM TO STRENGTH REQUIREMENTS
FOR REINFORCED CONCRETE PIPE CULVERTS, CL. Il
36 20 | 450 | 440
42 35 | 50 51.0
48 41 | 550 58.0
NOTES:
1. All reinforcement shall be electrically welded cold drawn steel wire fabric.
2. Circular reinforcement shall lap in accordance to AASHTO M170.
3. Allcircular, longitudinal, and elliptical reinforcement shall be assembled

and securely fastened in cage fashion so as to maintain reinforcementin
exact shape and correct positions within the forms.

. Laying length of pipe: 12" to 66" (incl.) = notless than 4 feet

66" to 108" (incl.) = not less than 6 feet

. Joints shallbe sealed with rubber gaskets or with sealer approved by the

engineer whenever pipe are specified for storm drain or sanitary sewers.

. Welded steel wire fabric may be substituted for the reinforcing steel bars

but must match the area of steel provided by the bars and the lap of the
fabric must be in accordance with AASHTO specifications

. All Reinforcing Steel shall meet AASHTO M170 requirements.

END SECTIONS

D-714-01

END SECTION
TERMINAL DIMENSIONS REINFORCING STEEL
DIA A B C D E F G X Y Z
12 04" 20" 4-0%" 6-0%" 2-0" 2 | o 2-1/4" x 2 6-1/4'x 2@ 6'c.c. 214’ 4
15 0-6" 23" 3-10" 6-1" 26" | 2y | 2y 2-1/4" x 2V 6-14'x 21/ @ 6'c.c. 2-3/8"x 4'
18 0-9" 2.3" 3-10" 6-1" 3-0" 2% | 21" 2-3/8"x 3' 6-1/4'x 3@ 6'c.c. 2-3/8"x 4'
21 0-9" 3-0" 31" 6'-1%5" 3-6" 2%" | 2%" 2-3/8" x 3V 8-1/4'x 3/, @ 6'"c.c. 2-3/8"x 5'
24 0-9%" 370" 26" 61" 40" 3" 3" 2:1/2" x 4' 8-3/8'x 4@ 8'cc. 2-3/8"x 6'
27 0'-10%," 4-1%" 2'-0" 6'-1%," 4'-6" 3% | 3% 2-1/2 "x 5' 8-3/8"x 5'@ 9"c.c. 2-3/8"x 6'
30 1-0" 4'-6" 1-7%" 6'-1%" 5'-0" 3%" | 3%" 2-1/2 "x 5' 12-3/8"x 5'@ 8"c.c. 2-1/2"x 6'
36 1-3" 5-3" 2-10%" 8-1%" 6-0" 4 4" 2-1/2 " x 6' 12-3/8'x 6@ 6'c.c. 2.1/2"x 8
42 1-9" 5-3" 211" 8-2" 6-6" | 4% | 4V 212" x 7' 122X 7@ 9'cc. 212'x 8
7 >0 60 o a0 70" 5 5 212" x 8 16-1/2'x 8@ 8'cc. 2-1/2'x 8
54 23" 5.5 294" 8-214" 76" | 5% | 5% 2-1/2"x 8 16-1/2'x 8'@ 7"c.c. 2-1/2"x &'
60 2'-11" 5-0" 3'-3" 8'-3" 8'-0" 6" 5" 2-1/2" x 9' 16-1/2"x 9'@ 6"c.c. 2-1/2"x 9
66 2'-6" 6'-0" 2'-3" 8'-3" 8-6" 61" 5%" 2-1/2" x 9' 22-1/2"x 9'@ 6"c.c. 2-1/2"x 9'
72 3-0" 6'-6" 1-9" 8'-3" 9'-0" 7" 6" 2-1/2" x 10' 24-1/2"x 10'@ 6"c.c. 2-1/2"x 9'
78 3-0" 7'-6" 1-9" 93" 9'-6" 7" 6% 2-1/2" x 10' 28-1/2"x 100@ 6"c.c. 2-1/2"x 10'
84 3-0" 7-6Y" 1-9" 9-3%," 10'-0" 8" 6V, 4-1/2" x 10' 28-1/2"x 10@ 6"c.c. 4-1/2"x 10'
90 3-5" 7-3%" 2'-0" 9-3%" 11-0" 8" 6Y;" 4-1/2" x 11' 28-1/2"x 11'@ 6"c.c. 4-1/2"x 10’
CLASS IV ALTERNATE | CLASS V ALTERNATE
D-LOAD TO PRODUCE A 0.01 INCH CRACK
2000 | 3000
Ancia 58'232}52%?;9 D-LOAD TO PRODUCE ULTIMATE LOAD
3000 3750

s8| © K= 5000 P.S.I =E 5000 P.S.I. =g

§§ §§ ﬁ_%)%% ﬁEé XE : g % Inner Ellip Outer % )g Inner Ellip Outer i:_; é

Be ‘%.)E ;“63 %93 % %é gg Cage | Cage | Cage Shear Steel EB,% Cage | cage | Cage Shear Steel %%

28 ég 88| 785 | 5 €2 Al ae | ao| N s a2 £ Al ae | ao | N|s Al 2 £

Ea| & = O = |sSE z z

Dia | Sa.ft. | Lbs. In. In In. | Sain| Sqin | Sqin | No. | In. Sq.in Ft Sq.in | Sq.in | Sain | No. | In Sqin | Ft

12| 079 | 92 |1%2%| % 2

15 | 123 107 [1%2%| % |24

18 | 1.77 | 168 [1%-2% 1 2%

21| 240 | 214 |1%3%| 1% |2%

24 | 314|265 |2%3%| 1% | 3

27 | 398 |322| 2%4 | 1% |34

30 4.91 384 | 3%-4% 1% 3%

33| 594 |452|3%-au| 1 [3%

36 7.07 524 | 3Y%-4Y% 1% 4

42 9.62 685 | 3%-4% 1% 4%

48 | 1257 | 685 |3%4%| 1% | 5 66 .33 [ 50 | 8 4 | 22 | 2435

54 | 1590 |1070| 4%5%| 2 |5% 74 | 37 | 56 9 4 22 | 24-35

60 | 1963 |1296(4s5%| 24 | 6 | 54 | 27 | 41 7| 6 |22 | 1624 g2 | 41 | 62| 7 6 22 | 24-35

66 | 2376 [1542| 56 2% |6% | 60 | 30 | 45 8 | 6 .22 |1624 88 | 44 | 66 | 8 6 22 | 2435

72 | 2827 |1810|5%-6%| 2% 7 .64 .32 .48 8 6 23 | 16-24 96 48 72 8 6 23 | 2435

78 | 3318 |2098|6u7u| 2y |7 | 70| 35 | 58 9 6 | 25 | 16-24 1.04 | 52 78 9 6 25 | 2435

84 | 3848 [2410|5%-7%| 3% |8 | 76 | 38 | 57 10| 6 | .28 | 1624 112 | 56 | 84 | 10 6 | .28 | 2435

90 | 4418 |2793|6%8% | 3% |8k | 82 | 43 | 62 1| 6 | 31 [16-24 120 | 85 | 90 | 11 6 | 31 | 2435

96 | 5027 [3092| 7-8% | 3% |9 | 88 | 46 | 66 1M | 6 | 34 |16-24 132 99 | 1 8 34 | 2435

102 | 56.75 [3466| 7-8% | 3% |9k | 94 | 52 | 71 12| 6 | .37 | 1624 1.42 1.07 | 12 8 37 | 2435

108 | 6362 |3864|7%-8%| 3% |10 |102| 57 |76 | 12| 6 | .40 | 1624

Ai, Ae, Ao = Minimum circumferential reinforcement required
in square inches per lineal foot of pipe.

Ar = Minimum radial reinforcement required in square inches
per square foot of pipe.

N = Minimum number of rows of radial reinforcement at top
and bottom of pipe.

S = Maximum circumferential spacing of rows of radial
reinforcing.

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

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

10-1-86

REVISIONS
DATE CHANGE
11-05-86 Note added
07-17-87 Added pipe plug detail
09-01-88 Reinforcement cage
03-10-95 General revisions
12-23-98 Note # 6, 30" FES
12-01-04 PE stamp added
12-08-08 Major Revisions

This document was originally
issued and sealed by
Terrence R. Udland,
Registration Number
PE- 2674 ,
on 12/18/2008 and the original
document is stored at the
North Dakota Department
of Transportation
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This connection for 42" thru 84"
diameter pipe to be bolted or
riveted to the end section with
%" galv. bolts or rivets

f

7" for 36" & smaller diam, 12" for 42" thru 84" diam

G

alvanized
Steel

Connector Section

Rolled Edge for Reinforcement
(see Section A-A)

PLAN VIEW

Re-Rolled Edge*\

SECTION A-A

TYPE #1
For circular pipes with
diameter 24" & smaller

%" x 6" bolt

SECTIONAL VIEW

Min .064"
thickness

SIDE VIEW

SECTION B-B
HAT BAND FOR FLANGED END PIPE

Spot Welds

%" x 6" bolts Coupling

Band Length
Single Bar & Strap 2%"
Connection *l—g" =

L’
Coupling Band Length —

f=— Joint Sealant
D— when required
SIDE VIEW SECTIONAL VIEW

HUGGER COUPLING BAND

End of pipe, annular
or re-rolled helical
Strap Bolt
Flat Strap \
Connector ‘

ROUND CORRUGATED STEEL PIPE CULVERTS AND END SECTIONS

%" galv. bolts or rivets

L - — —

777777777 - \\— Corner plate
oles for bolts or rivets

- %" f(1

%" x 6" bolts

Reformed Ends

12" max spacing)

ELEVATION VIEW

End of pipe, annular
or re-rolled helical

Rod Holder

! Threaded rod

Coupling Band Length —

TYPE #2
For circular pipes with
diameter 30" through 36"

=]

./\/\U/\/\
-
C=—J
SIDE VIEW
ANNULAR BAND

For 12" - 72" pipe: 0.079" strap thickness

For 78" - 120" pipe: 0.109" strap thickness

%" x 6" bolt

Reformed Rolled

%e" x %" slots

D-714-4

PIPE | GALV. END SECTION DIMENSIONS APPROX. | BODY
DIA. | THICK. A B H L W SLOPE
. IN IN IN IN IN IN IN RATE PIECE
— = Connecting band 15 0.064 7 [ 5 26 30 2%5:1 1
“ L 18 0.064 8 10 6 31 36 251 1
RITTTIT Variable If necessary, warp inslope to 24 0.064 10 13 6 41 48 211 1
W Slope match slope of end section 30 | oore 12 16 8 51 60 | 2% Tor2
ain ‘ﬂ 77777 — 36 0.079 14 19 9 60 72 2151 2
Pi — Flow line 42 0.109 16 22 11 69 84 2511 2
|pe—>‘ HHJ I ~ f 48 0.109 18 27 12 78 90 2%:1 2
WWZW 54 0.109 18 30 12 84 102 2:1 2
Galvanized toe plate required on end sections © 60 0.109 18 33 12 87 114 %1 3
for pipe of 30" diameter or larger. - ~—12" * 66 0.109 18 36 12 87 120 1%:1 3
Thickness of toe plate to be same as end * 113 1
section. Where toe plate is required, the toe TYPICAL CROSS SECTION T 2 0109 18 % 12 2t 125 T :
plate, bolts, and nuts are to be included in (showing connector section) 78 0.109 18 42 12 87 132 1%:1 3
price bid for end sections. * 84 0.109 18 45 12 87 138 1.1/6 1 3
* These sizes have 0.109" sides and 0.138" center panels.
Pipe to which
end is attached ** Pipe diameter is equal to dimension "D" of end section.
! Manufacturers tolerances of above dimensions will be allowed.
C 0 ] 0 o) — Univeral Band Collar
Eﬂill V4 bolted to end section Splices to be the lap riveted type.
5 with %" bolts COUPLING BAND DIMENSIONS . _ .
T Multiple panel bodies shall have lap seams which are to be
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 +.
I
N T M Hat Band 294" x 1" 12" - 48" 2%" .064"
TYPE #3 NOTES:
For all pipe sizes 12"-72" 2 052" . . .
2%" x b . 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"x1" 48" - 120" 14" .052"
- . Top edge of all end sections to have rolled edges for
2%" x 1" 12"-72" 10%" .052" reinforcement (see Section A-A). The reinforced edges
.o N Rerolled End o T N are to be supplemented with 2" x 2" x/4" galv. angle
2 x_2 x %" Angle 78" -84 10% .079 for 60" through 72" dia. and 24" x 24" x %" galv.
or Die-Formed Angle Hugger Band T " ™
3"x1 w_ " 1yn " angle for 78" and 84" dia.. Angles to be attached by
48"-120 10% .052 !
Rerolled End galv. %" dia. bolts and nuts. Angles are to extend from
6 bl Rersoll)éd1 End 48" - 120" 12" 064" pipe to the corner wing bend.
2 . 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.
. Coupling bands shall be two-piece for pipes larger than
SECTION C-C 36" as shown in Section C-C & D-D details. For
X pipes 36" and smaller, a one-piece band is acceptable.
Angle Connection
‘*7 + . %" x 8" bolts may be used as a substitute for the
TOP VIEW %" x 8" bolts shown in the details.
Die-Formed Angle Connector 6. Coupling bands wider than 14" may be used if a
3" spacing for 3" spacing for minimum of four %" bolts Wlt.h maximum spacing of
See Note 6 14" coupling band See Note 6 14" coupling band 53" are used for the connection.
Coupling Band Length 2" E 3 Coupling Band Length 5o 7. Length of spot welds shall be minimum".
f~— 4" e 47— D" . 16 %" x %" slots 4" e 47— 2 16
o 0.109" thick

End Helical Pipe

SECTION D-D
Bar & Strap Connection

7%"

f t

1%

% 1

W~ I

SPIRAL RIB CORRUGATIONS

%" x %" Rib @ 7%"

A4

%"x 1"Rib @ 11%"

A

I
\ \

Spot weld at each
corrugation crest
SIDE VIEW END VIEW

2" x 2" x 76" Angle Connector

2%"

Al

3" x 1" CORRUGATIONS

(5"X1" corrugation may be used in lieu of 3"x1")

See Detail A

SIDE VIEW
Die-Formed Angle Connector

Spot weld at each
corrugation crest

2%" x %" CORRUGATIONS

END VIEW

Detail A

galv. steel

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

08-06-13

REVISIONS issued and sealed by

DATE

CHANGE Terrence R. Udland,

Registration Number
PE- 2674 ,

of Transportation
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Weld coupler

to bolt \
& |
TOP VIEW

Ii
D

0000} 00

+44444444732” (Adj. + 1-1/2" min.) 444444444%

ADJUSTABLE TIE

Welded eye or
approved equal

%44444444732” (Adj. + 1-1/2" min.) 444444444+
EYE BOLT TIE

See Detail A

LI%;E]J Iz” Mox.

F“““‘* 32" (Adj. + 1=1/2" min.) 444444444%

WELDED PIPE TIE

J

32" + as required to produce
acceptable joint

U BOLT TIE

CONCRETE PIPE TIES

PLACEMENT OF HOLES

Extra strong pipe

—=|4-1/4"

i (see table) ThﬁeGd E{SG
mH A T T
5, 1 3,
\\1:14214+F<Seo\ we ld %, ﬁ,
ends 34 |
— -3-3/4" 1 /4
DETAIL A

D—=114-22

REQUIRED S1ZE OF TIE BOLTS
Pipe Pipe Pipe Thread
Size Thread Size Thread Size Dia.
( Inches) Dia. (Inches) Dia. ( Inches)
12 30 72
15 33 78
18 5,8” 36 3/4// 84 'K
(See
21 note 2) 42 90
24 48 96
27 54 102
60 108
66 120
132
500
NOTES:

1.

Pipe size listed is inside diameter of round pipe or
equivalent diameter of pipe arch.

Nuts and washers are not required on inside of 21"
diameter pipe or less.

Ties to be used only fo hold pipe sections together,
not for pulling sections tight.

Tie bolts shall be painted after fabrication with
one coat of zinc chromate iron oxide paint.
Threaded portion of rods do not have to be painted.

Holes in pipe to accommodate the tie bolts can be

precast or drilled. Tapered holes will be permitted
when precast. When existing pipe are extended or
salvaged and relayed. the contractor will be
required to drill the necessary holes.

The contractor has the option of selecting the
type of tie bolt to be used. The type selected
shal | be approved by the engineer.

The cost of precasting or drilling the reguired holes
and furnishing and installing the tie bolts shall be
included in the price bid for reinforced concrete
pipe culverts.

All concrete pipe joints will be ftied including the
end section joints. Tie bolts are not required on
storm sewer pipe unless specifically noted in the
plans.

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION This document was
10-1-86 originally issued
REVISIDNS

and sealed by

DATE CHANGE
0597 Twores MARK S GAYDOS,
06-26-03 | L t isi i i
052803 | beveul revisions Registration Number

PE-4518,
on 12/01/04 and the
original document
is stored at the North
Dakota Department
of Transportation




%" Chamfered
corners

Sign

4" Square
faces

9/
6

STANDARD MONUMENTS AND RIGHT

%" Hole —}—— w0

OF WAY MARKERS

«@

R/W [

NOTES

D-720-1

The construction and installation of precast concrete
alignment monuments and right of way markers (witness posts)
shall conform to Section 720 of the Standard Specifications.
The markers shallbe placed on the right of way line 12"
from the iron pin as shown in the details. Allmarkers
shallbe installed with the letter side facing the project.

. |
9] 8"
3 T Y NORTH DAKDTA el A 3"x 9"sign (see details on this sheet) will be attached
- S % o y DEPARTMENT QF A to the back side of the markers.
N " = p—
= - 1 : TRANSPORTATION -~ W
== 35 o IRON MONUMENTS (PINS):
;T E ¢ Iron pins (1" x 24") willbe furnished and placed by
R l D D N D T o the NDDOT (or surveying consultant personnel working on
’ highway projects) on the Right of Way line at section lines,
/ 11 == 9" right of way breaks, curve points, and near the mid point
D I S T U R B Y of each mile. The iron pins willalso be placed on the
W 4 S—— centerline alignment curve points and POT's (see diagram
[ — below). The pins atthe mid point can be eliminated
. MARKING DETAIL N E AR B Y A if the curve points or right of way breaks are in the
g WWF 2x8 - WexW8 ) ) 1 immediate vicinity.
N 4 Incised letters (1/4" min.) —— S Y -
~ 3" high on one side. 12
r / g:nf':o‘;'o" Series "F" letters. e U R \/ E =
MONUMENT | _»
Ground im
line %" Hole ———0O = % 5
i 2"
4
TRAN T Hm o —e | VIOLATORS SUBJECT | == k—>
M} e ’ TO PROSECUTION —
il || ]| i :
\}\H\ M\M v %
g (i R Yy
B i it i °
Iyl 0 (i
SIGN DETAIL
\ i | L) REINFORCING 3
1 .
S DETAIL Black letters on orange background. 40 Gauge stamped Finished No.7 x 31"
le— 12" Dia aluminum plate. Baked enamel finish. Silk screen Road Grade deformed. bar
graphics. One color print. Sign shallbe attached ——
by drilling two holes in the face of the post (side
MARKER DETAIL facing the private owner, away from the Department of
Transportation right of way). Putinserts into the 6'(Min)
CONCRETE RIGHT OF WAY MARKER DETAILS holes and mount the sign with #4 vandal proof screws. n- 1"
Sign shall be installed 2" from top of post Base
T *
3 R I SURFACING PROJECT
: : (If Disturbed)
R I
RW RW 11
. " __l__g__‘ ) / WS v \ 7 I
_ = . - —_ ] 11
o / (YELLOW) € Highway \ s 9(:/-— Iron Monument € Highway — 11
11
. Section Corner or P.I.
:[2” § 905\ X of Road Intersection Precast Il
Ty _2 : Concrete alignment monument 11
— -—— RIW Il
R INCISED RW MARKINGS 1 1 RW
/ (FRONT FACE ONLY) RW B Il
%" MIN. DEPTH 3 !
W SERIES 'F" LETTERS CURVE POINTS (PC, PT, TS, SC, CS, ST, etc.) |
42"
MARKING DETAIL N PRECAST CONCRETE
JﬁN [~ COLOR: SOLID YELLOW / Monument FLARED RW BREAKS ALIGNMENT MONUMENT
P
M I D POI NT O F M I LE 'E Precast concrete
&r;)und . alignment monument
RIW
[ZQ ] T \ R/W  Marker
I | o — -—
AT (RN S— ron - & Highway
AN 1 et P aw N i + o DRkoT
30" W IHEHE ral _ DEPARTMENT OF TRANSPORTATION ) B
MmN [ Wﬁ %" DIA. HOLE Markers N TS This document was originally
Y S ¥ et € Highway -—— .
[N it REVISIONS
NO.4 X 10" i — =i £ —W / __ N issued and sealed by
It [HHHN 3"
REBAR ANCHOR i T ﬁ_& . ”JXT o T2-Te-a7 [Nore Ghange MARK S GAYDOS
~01-30|5teel post note Registration Number
. RW RW 09-03-96 [Sign detail
le—12"Dia.  —
) S SECTION CORNERS, QUARTER KEY R e PE- 4518
MARKER DETAIL CORNERS,SECTION LINE ® lIron Monument (pin) || 123223738 INote Revisions on 08/06/07 and the original
MARKERS AT R/W BREAKS ' 12-05-00 |Add plastic R/W marker.
CROSSINGS, & Pl's Rev. nate d ti tored atth
RECYCLED PLASTIC % R/W Marker 02-18-03 [Revised notes ocumentis storea atine
i 12-01-04 [PE S+ dded
VARIOUS MONUMENT AND MARKER PLACEMENTS twitness post) 11-28-05 Rev?sggpmghuiew to pin North Dakota Department
02-14-07 |Added “wit ts”
RIGHT OF WAY MARKER DETAILS @ Precast Concrete 08-06-07 [Removed beveled oages of Transportation
Al ignment Monument on plastic r/w markers

8/26/2013 S:\SUPPORT\DESSTD\D720-01.dgn




Neenah R-4370-23G

Hold
lugs

No.

grate or equal.

PRECAST CONCRETE MEDIAN

Cast iron ring
(See Detail A)

Grate elevation
shown on plans.

Median or

ifd'wch elev.

24"

TYPE B

'
[
'
'
Riser or ]
Adjusting ring |
'
'
|

TSI Ty
T ¥ T
) PO b ' N
ing - = ; | ! -
N . -
I‘j“‘*\ | 7
tq R ! .
x 1 I
'
I
'
, I .
24" Riser or ///’_: NP R N
Adjusting ring. || ||
'
SECTION A-A
o
~
No. 4 rod 44" dia
No. 4 rod 36" dia. K /
I\, AIi I } Single line reinforcement
T | 0.17 sg. inches per Iineal
| .| foot of pipe barrel.
'
I
'
I
| 3
| —
L ' .|
TYPE A ;
SECTION B-B
I
—l
o
I
'
I
'
]
I
'
- I
24" Riser — '
I
'
5 steel 3 I
hoop-21" dia. '
LI | L
SECTION A-A
e Single line reinforcement
RN 0.17 sq. inches per lineal
¢ foot of pipe barrel
T . ° e
N R : IO b~ _ep® - . p 0|
N 3 I
TR N ! 7

DRAIN

6 Gage
474"

5|

HgIdIng lugs

g ]

4—13,4”4—

DETAI

\f

—7

N

7

ADJUSTING RING

D-722-7

4

o1

8" long I
4~?————C05I iron ring “TA' ! — IJ/ o
- | cs
) e
1 | o0
fae— oa
' S .-
I (I) I r
ety 3 2 —b 535
I‘7 i >E
L A —
RISER SECTION
6" Min.
I
- I
i
_ —— N
| o
'
1 X | 4777/
Conc. plug to be used
when tee-section is —
' not used as a through
|erIn.
a4 f-———— - —_—— ——- |-
I
'
I
e N —
~N | ~N
'
SIDE VIEW

Wire fabric

[C——\

CONC. PLUG

This part to be paid for as
precast concrete median drain.

Adjusting ring ——»

Riser section——

This part to be paid for
as 24" R.C.P.

A 3

24"

SECTION B-B

J«— T-section to be included in G R.C.P.

[ONe}

Diameter of drainage pipe
Wall thickness of drainage pipe

PL AN

Wﬁ —

VIEW

Reinforcement in above sections shall be in
accordance with Standard Specifications.

SECTION

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

10-1-86

REVISIONS

issued and sealed by

DATE

CHANGE

MARK S. GAYDOS

06-26-03
12-01-04

Layout revision
PE Stamp added

Registration Number
PE- 4518 ,

This document was originally

on 12/01/04 and the original
document is stored at the
North Dakota Department
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o Curb & Gutter and Valley Gutter 18" | 18" D-748-1
S.wW E"d 2
V. Ledg i . 1 . .
R= 1 |- 6‘4 18" %" Expansion Material % 26" Min. \ ‘/ gggt;la(itéog-\lomt
oo
| ’t R = 2" Max o ﬂr R=1%"
t b -y R = 3" Max /7R_/4 P Face of Curb Sealant \ N\ Pav Limits by SY
" s ] 2y 2"} o Back ay Limits by
12" ° . T N . } - Plastic or — z T Rgg = ; 4
I L. sl e ] g See Metal Cap ; 7 ‘ v
NA . ‘;A . "-A . s ' * note 6 §31/2" 1371/2" / ;K\ ][ * \
'— 0 to %" Radius " 6" %" x 18" Plain Grease Limit
4 X Round Dowels %" Expansion \
Detail Greased Section X-X Material \
Adjacent to Concrete Sidewalk, . . 6 18"
Median, or Parking Lot. Isolation Joint Valle -1
(Sec. A shown. See Sec B for %" Contraction Joint Guttor "
additional details.) V R=Y%" See Note 9. 36" Concrete Valley Gutter Plan
Face of Pay Limits = 36 = 36" NOTES: . wAn .
24" Curb by SY 1. Curb and Gutter Type 1 (Sec. A & B) to be used. Section "A" to be used with
o o - > Tooled J{ o (-) pavement slopes and section "B" to be used with (+) pavement slopes.
R=1%" B i Joint ,
! ‘4 1 iy on Face of T 2. Contraction Joints: Tool the Curb & Gutter 2" as shown on the contraction joint details.
R = 2" Max R=7 Gutter
- . (-) Slope
o ? R =3"Max ﬂNormal Crown) . XJ . u 3. Isolation Joints: Isolation joint material shall be 3/4" preformed expansion joint filler
o P - — 10|Deia”M Soac Section Y=Y 2 conforming to the standard specifications. The opening for the backer rod and joint
E ST T T ; See ( ax Spacing) Contraction Joint £ sealant shall be formed by a pre-cut piece of wood or other material approved by the
L] note 6 , 3 engineer. Dowel supports are not required on the second pour at a cold joint, plastic
e e Flow Line 3 or metal caps and greased dowels shall be installed in the cold joint for the second pour
] o
R=1" =
2 No. 4 bars 5'-8" %g 4. Joint Spacing: For hot bituminous pavements the joint spacing for the curb and gutter
1" spaced 4-0" OC gy 1 shall be 10' max. with the panels on each side of the inlets. For concrete pavements the
| 44 [ S A A X N *’,A A’/ L ) S5 joint spacing for the curb and gutter shall match the pavement joint on PCC Pavements
8" — 0 c et . " e : .- g§ of approximately 15' spacing.
24" 6. -, B B> b P> w05 5 5. > >
L 6y - ‘ o W SR S WEEE S 5. Joint sealing: All contraction and isolation joints shall be sealed as shown in the details.
R=1" R=1 . ) ) ‘ . —L . ‘ ) ‘ . . The joint sealant for contraction joints shall conform to section 826.02B.The sealant for
T R = 2" Max ~6 12 —— 12 —~ 6 6" =12 —— 12 6" = expansion joints shall be as specified in note 3 above. The sealant shall be tooled and
— R = 3" Max (+) Slope No. 4 Bars spaced at 12" OC installed in accordance with the manufacturer's recommendations.
A - \ (ReV. Crown) "
1o . L —— 36" ‘ 36" 72" Concrete Valley Gutter Plan 6. Depth of Face of Gutter: For hot bituminous pavement the depth of gutter shall be 7" as
L é Lokl b o See " . shown. For PCC pavements, the Contractor has the option to match the depth of gutter
” o1 A N i note 6 y 12" Concrete Valley Gutter Detail to the depth of the adjacent PCC pavement or to construct a 7" depth as shown.
4 R=%"
[ Contraction Joint 7. When the curb and gutter abuts PCC pavement, it shall be tied to the PCC pavement.
1l47 = (See note 4 for spacing) The tie bar shall consist of a No. 3 bar, 1'-6" in length spaced 4' center to center.
\ = T= Thickness of Inlet Varies Varies )
—  Ppavement unless r " [k 8. On street returns and other locations where the new curb and gutter ends and does not
‘ Othelfw'se noted X & Y abut existing curb and gutter, the end two (2) feet of the curb shall be tapered from 6"
R= R=1" on plans. % % 18" in height to 0". A 1/2" premolded isolation joint which is full depth and the same shape
(-) Slope ‘ / o as the curb and gutter shall be installed just ahead of the taper. An 18" tie bar shall be
(Normal Crown By Isolation joint g%'g}ﬁg)l(oggai‘i nsér)eet returns installed across the joint.
I . . Keyway Detail for Curb & Gutter 9. Valley Gutter Joints: Contraction joints are required at approx. 10" intervals. The
" 8
! | (To be used with PCC Pavement and Drives) contraction joints shall bels" min. to %" max. in width. The joints shall be formed by
. ,, . . - sawing or scoring to a minimum depth of 2". The joint sealant shall be a hot poured
Outside edge j=— - — . e . X :
Varies Ofﬂ,ﬁ;tefén?i Varies - 3' Min elastllc. typ_e joint sea!e_r in accordance with Seqtlon 826..02A.2 of the_Standard
2 A ‘_‘ I 6" 6" ~ > ﬂT¢3 Specifications. The joint and sealant shall be included in the price bid for Valley Gutter.
} f———g— — — — _L :ﬂ‘ === \‘Y:ﬂ‘ DEPARTM:S‘?E:‘I‘T’Qiz-sr):’ORTATION This d ¢ ininall
24" S 572013 is document was originally
— 12" ——=—— 12" —— R=%" L == %L == %J == %J \\x ‘ == H:u REVISIONS issued and sealed by
wsope | gyl —f | PR P I\ L __LI Roger Weige
(Rev. Crown) || / 1 Registration Number
> o b o - o % Isolation Joint éJ Isolation Jointg—' PE-2930,
See R RE3—, | 0n08/07/2013and the original

NOTE: All bars shall be #4 deformed reinforcing bars. Splices will not be permitted. Reinforcing bars at inlet locations will not be paid for
separately, but shall be included in the price bid for "Curb and Gutter - Type 1." This includes inlets located on radii. The reinforcement
shall be extended to the second joint (rebar placed through the first joint) in cases where the 3' min. panel length cannot be obtained.

document is stored at the
North Dakota Department
of Transportation




PIPE OR W-SHAPE ASSEMBLY DETAILS

D-754-1

Signs installed at the side of the road in rural districts
shallbe atleast5 feet measured from the bottom of the
sign to the edge of driving lane, or Auxiliary Lane. Where
parking or pedestrian movements occur, the clearance to
the bottom of the sign shallbe atleast7 feet.

Directional signs on expressways and freeways shall be
installed with a minimum height of 7 feet.

If secondary sign is mounted below another sign, the

major sign shall be installed atleast 8 feetand the
secondary sign shallbe installed atleast5 feet above

the edge of driving lane. Allroute signs, warning signs,
and regulatory signs on expressways and freeways shall be
atleast 7 feet above the edge of driving lane.

Where signs are placed atleast 30 feet or more from the
edge of the traveled way, the heightto the bottom of such
sign shallbe 5 feet above the edge of driving lane.

Signs may be placed a maximum of 6" above the vertical

Reflector to be mounted facing
traffic atan angle of 93°away
from oncomong traffic.

Center at gore
between finished
shoulder of main
line and ramp

Finished
Shoulder

Ramp

c
£
=]

=

|

OBJECT MARKER
INSTALLATION

(Posts shall conform to section 894.06
of Standard Specifications.)

This document was originally
issued and sealed by

Sign y " Support " , Sign
Overhang ‘ { Spacing { ‘ Overhang
‘ ‘ ‘ ‘ NOTES:
‘ MINIMUM VERTICAL CLEARANCE:
1l |
=)
=t
(725
See Horizontal Clearance Table ‘ ‘ ‘ ‘ ‘
Edge of driving lane ——
or auxiliary lane
\
I —— "
‘¥ Fuse Joint
12' (Pipe and W-shape)
€5
o | =)
Y Graded Roadway | 8 . See summary sheet Eg
®E for number of posts -
Y Finished Surface Width g5 £5 required B3
88 g2 58
oo
Finished Shoulder Varies =4
€ Roadway —_ | |~—— Finished Shoulder 3%
& Crown Rate — 5
Pvmt. Depth Foreslope
Drop
— e Slip Bases
Graded Shoulder "ﬁ\
Stub Post _ Foundation Depth clearance specified above.
TYPICAL SECTION [ sl e
HORIZONTAL postieng Foreslope or H' pile and 'stub
CLEARANCE (Foreslope SIGNS) e -t || post éngin
PIPE OR W-SHAPE Foundation Ll
SHOULDER | OFFSET —/
WIDTH ft ft Foundation
Oto2 16 60 ‘r* Center of si
ign
2 to 4 Sign L Support L . Sign
18 Overhang T Spacing ‘ T ™ Overhang
>4 to 6 20 ‘ ‘ T ‘ ‘
'
>6 to 8 22 f ‘
>8 to 10 24 5§ ‘ ‘ ‘ ‘
Do
(75
T o\ Q
— N
Fuse Joint
12 4‘ (Pipe and W-shape) £m£m
Y, Graded Roadway L] s< B> 3
£8 25 o 8
o - [3) o0 Second post see °
% Finished Surface Width Z 72 /summarypshee! 5
f~——————— Finished Shoulder Varies & {,‘gsg”"r"e‘;eu'ig; i
¢ Roadway =—— Finished Shoulder <
\ ‘ Crown Rate ———m— N -
Finished
Pvmt. Depth Foreslope Shoulder
T ‘ Firstpost —— 1| O Main_line
Siope v Slip Bases
TYPICAL SECTION S , .
OFFSET SIGNS Jil 1] 10 delineator post
( ) . _ FOL}{‘nda"ﬂOn IZ()jepthb
i t
PIPE OR W-SHAPE Bolted (typ.) Stub Post ‘ ‘ ‘ ‘ orH ple and st
)’
Foundation J Foundation —/
. Reflectors and border
ToyptemBl Delineator (Type IX or equal) direct
(optional) applied to background
panel (Type 3A)
OBJECT MARKER
(Optional)
Finished 16" Min. Finished shoulder
shoulder B 7
14' Min /‘7-1 —i # NORTH DAKOTA
1 8 DEPARTMENT OF TRANSPORTATION
! e 12-1-10
Gore Sign REVISIONS
DATE CHANGE
Type A Delineator
(optional)

N

Finished shoulder

EXIT RAMP
GORE SIGN PLACEMENT

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




6" top panel /

where required,

Panel attachment
plate

Moisture
post cap

all others 12"
panels

Panel
attachment clip

’\\ Tubular

post

nut, lock

-

Yy

[

A
[

Panel bolts /

- 16 x Vi

diameter

il

long, hex head,
hex nut and
lock washer.

[
L
=

—

1" dia.

Thickness=5/64"
FLAT WASHER
DE TAIL

Ve

inside dia.

Spacing 2'-0" diot
on center. Istance
bolts 12",
" >
ZJ_I/L —
SIDE VIEW
~ =
| / Bracket
A= U bor
I
I
-
\ \
/ ‘ "
Steel ‘ Wﬁ
panel
B e

TOP VIEW

STEEL PANEL MOUNTING

Note:

welded all the
around may b

proof

6" top panel
where required,
all others 12"
panels

3" U bolt, hex

washer,

flat washer and
length depends on

of post.

Panel bolts

3%'"-16 x ¥4" long, hex

head bolt, hex nut,
lock washer and two
flat woshers, top

and bottom (Clipped

to fit). Spacing 2'-0"
— 7\ on center.
™ 34" x 2" long hex
) head bolt, hex nut,

lock washer and
flat washers.
Maximum vertical

between

Extruded /

In lieu of cast
post cap a Yg"

N

[

MOUNTING, POST CAP AND PANEL DETAILS

Moisture proof
post cap

Tubular
post
%" x 1"long hex

lock washer and
flat washers.

Z bars on assembly
W regulatory signs
use 3" x /4" thick

assemblies use

\ 1-3/4" x ¥g" thick,

1.08 Ibs/ft aluminum
alloy or 3.16 Ibs/ft

head bolt, hex nut,

M : vy
2.33 Ibs/ft aluminum
alloy or 6.7 Ibs/ft
steel. All other

Moisture proof
post cap

Jimi|

%' U bolt, hex
nut, lock washer,
flat washer and

length depends on

diameter of post.
\ Yo' x 1-174"
Tubular

long hex head
post

bolt, hex nut,
lock washers

™ 34" x 1-1/4" long

)] hex head bolt,
hex nut, lock
washers and
flat washers.

77
steel.
SIDE VIEW
3" U bolt, hex
nut, lock washer,
flat washer and ‘ Bracket
}DJE‘ length depends on I
—@Ej&\%* diometer of post. E Eﬂﬂ a 5
U bolt
— =T %" x 1-1/4" long bolt =
[™——— with square head ‘ ﬂﬂg
) designed to fit slot, ‘ |
hex nut, lock washer |
and flat washer. | ‘
Maximum vertical |
—_— distance between bolts [mé Flat
— 12", / ‘ sheet
Flat HBw a E Post
sheet
) y I
/ ‘
_ Z bar
Eﬁ% TOP VIEW
p—
FLAT SHEET
SIDE VIEW STRINGER MOUNTING
- o -
ﬂ—‘r Brocket 015" —m—l
| Mox. .008" drop off
‘ﬁ U bolt 81 permitted in this area.

e —aff

1

1

o

90° 250"R

%F |—o094"

.062'"R

and flat washers.

Moisture proof
post cap

Tubular
/ post

3" U bolt, hex

i

nut, lock washer,

E

flat washer and
length depends on
diameter of post.

L

SIDE VIEW

/ Bracket
g 5 U bolt

hy
RAN
SIDE VIEW

Post

TOP VIEW
FLAT SHEET

Slotted holes

Must be flat
or concave
(both sides)

BRACKET MOUNTING

D-754-7

NOTE:

Mounting Bracket: See Std. D-754-8 for

details.
/ 36" Plate steel
_—— %g” Dia.

PANEL ATTACHMENT PLATE

/ 36" Plote steel
o

—

PANEL ATTACHMENT CLIP PLATE

2 3/8u

8"
Wou
f————————————————— 12"

8"
"OH
[—y————————————————— 12"

f

STEEL PANEL ATTACHMENT
PLATE AND CLIP DETAILS

“— 12" —»{

Ya" 4>‘ }‘*

B \ 16 Gage

Slotted ho\es\

[—=

12" PANEL
f—— 6 ————]

I | 125 »H« 081"
panel ‘ @_ ALQ&‘ 986" V" Dia.
ﬁ Post ﬁzew . e ) A 6 Gage
410" f— ]
L, Ll 687" —==—]| f——o ; L Y Slotted holes
12" EXTRUSION (A) B | =
TOP VIEW #— 2" —»{ SLOTTED HOLE R R
DETAIL 6" PANEL
ALUMINUM PANEL MOUNTING :250"R ‘L 250"R .
687" _1o50 Lo o] 125R Cotieg STEEL PANEL DETAIL
V" i B % holes
T f NORTH DAKOTA
" 216" DEPARTMENT OF TRANSPORTATION
Yy m /s 10" »j« 12" EXTRUSION (B) TN This document was originally
forrowse | 7 | o | e e g e e ssued and sealed by
\ dio. of post e Dia ] center spacing from end as listed below: DATE CHANGE MARK S. GAYDOS
Vg ", . ~ 12" | th | 4'-0" etc. 02-29-00| Flat washers K i
8 \/-2 outside . f . Siotted holes 2. zézn+eg‘(‘;‘ensfhnepzne‘s o g :tg. ?g:g?:gl \’;Eyg:f revézxzm Registration Number
lat dia. of post —V 6" odd length panels 5'-0" etc. amp odde PE- 4518
WZ; ¢ NOTE: —=— =— V" ‘ 3" even + 6'"length panels 4'-6" etc. ! .
e used. fPOSt HCO?[S \ShGH ‘be _fumishedt SLOTTED HOLE o 6" EXTRUSION Wall thickness = .078" unless specified Ond 12/01/0:1 alld ﬂ'dle (:;Emal
or all steel or aglumnum posts. " R - ocumen IS store a e
otherwise.
DETAIL All inside and outsid - 031"
TOP VIEW SIDE VIEW rodiaCS o Z;esc‘ﬁfed“yt”heerfmsel North Dakota Dep?rtment
POST CAP DETAIL ALUMINUM PANEL DETAIL of Transportation

111242008 1:05:14 PM

R\SUPPORT\DESSTD\D754-07.dgn




LETTER AND ARROW DETAILS FOR VARIABLE LENGTH SIGNS

60° i 1
Q&\ A A B A
\(/ 0 i 0
D E D C

SIZE OF THE FRACTION IS DETERMINED AS FOLLOWS:

SYMBOL TITLE RATIO TO HEIGHT OF
CAPITAL OR UPPER CASE
A Letter height 1.0 of capital or upper case
B Fraction height 15X A
C Fraction width 25 X A
D Fraction width 2 XA
E Space to next character 1t015 X A
F(A) Length of diagonal 1.75 X A
(A) Diagonal stroke of fraction is to be centered optically.
Essentially the same as the
height of the largest letter.
(also applies to spacing
between words)
Var. Varies (see letter Var.
— manufacturer f—"
recommendations)
Var& f \
Var ‘
Equalto the
mean of the \\
letter height
of the adjacent Var.
lines of letters.
Var,A

% of the average of the
heights of the capital letters
in the adjacentlines of letters

TYPICAL SPACING

(B) When exit number is
within the sign face, the
arrow shallbe at 45°

D-754-9

ARROW

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

8-3-11

REVISIONS

DATE CHANGE

GORE SIGNS
"EXIT"
LETTER SIZE A B (¢} D E R
(Upper Case)
8" 151/8” 1 1%6II 334” 1 %6" 25” 13/16“
10" - 13%" 18%" 14" 4" 19" 30" %"
Taper
V" Ift
EXIT
DIRECTION SIGNS
LETTER SIZE
(Upper Case) A B c D E R
8" 15Y4" 11%" 3%" 1%%" 17" | "
10" - 13J5" 181" 14" 4" 1" 20" | %"
16" - 20" 221" 17" 5%" 13%" 25" 1"
E
o
B
T
A
1
B =
1 ,,{,D
—C —
F
DISTANCE AND
DESTINATION SIGNS
LETTER SIZE
(Upper Case) A B ¢ D E F
& A I R I o
8" 3% 4" iz V" e | 12"
12" 514" 6" 10%" " 1" | 18"

This document was originally
issued and sealed by
Roger Weigel,
Registration Number
PE-2930,
on 08/03/11 and the original
document is stored at the
North Dakota Department
of Transportation




f«——— Sign post

Stiffener plate

STRUCTURAL DETAILS

nine

5

Plate thickness = t,

W-SHAPE SUPPORTS

Plate thickness = t3

D-754-13

NOTES:

e

(see detail A Post shall not extend 1 5= 5 =4
TyP. %" o _lifting hole o ‘ /  Gbove panelmore H é+ %f/f H 7% + M* Structural steel shall conform to Section 894.05 B.6
(optional) %" bevel 2 ‘ : T %5 ﬁz =d T ,CZ:‘ of the Standard Specifications. High strength bolts
Top base plate ¥ //“’ G § 1@ post aut G g1+ —+—+ T ¢ postout shallconform to ASTM A-325.
" dia_ lifti A g 2 21 -
_t J B L Zipg";;;)m”g hole H HB W 6H H é + é@ Refer to "Sign Summary" sheet for specific data on
- ty : . T each individual sign installation.
Remove all galvanizing 1 [} ‘ ! -~ M’I‘»‘ M= ! Plate thickness = t
i = 3
2;22 or beads in washer t STIFFENER PLATE DETAIL hel LZI' M ¢ post 4 Perforated fuse plate shallbe installed on side of
.Buttom base plate F' B \ TF/ BT ! [ T— Sign panel ¢ ti 2 pos post facing traffic.
& face pos
c =] f=—— 2B + post depth ——— . ‘ N All posts shallbe saw cut. Plates may be sheared
/ ‘ Install keeper plate [=—2C + postdepth —~f Sign post ——=— | PERFORATED FUSE HINGE PLATE or flame cut using a mechanically guided cutting
Ground line ‘ below washer I | | ‘ i PLATE DETAIL DETAIL torch in accordance with Section 754.03 E.6.b of the
‘ £ ‘ é{ﬁw = 2R _Standardd Spemﬂ(_:t?]nosns.t_Edg;esfrgg)aéaélon ?r:ﬁllbe
H.S. bolt with h h | - [ A in accordance wi ection . .6.c of the
nut & o3 alash;:vySe:x ‘ T v Standard Specifications.
table for bolt dia and W-shape pile A D ‘ ‘ ' ‘ e
E';qg(e:EgS%éASSEMBLY /\(/ i /2'5 giaﬁget galvanized ‘ Hinge plate Perforated fuse plate ASSEMBLY PROCEDURE:
6 —-— - — O steelshee (see detail) (see detail) 1. Assemble base plates together with bolts and with
E | | M one flat washer between top base plate and the
SIGN POST ELEVATION L | il g S S 38 1o
iy earing-type connection ; 2. Shim as required to plumb post.
B E\ i
‘ ;'g(hnsu’{e‘cv%hﬂgte:’ahsfe‘:sb°“v @] @ H?Z,a,{”‘sg.reynpg‘ih°ﬂ’;:eﬁe‘23 bolt, 3. Tighten allbase connection bolts the maximum
KEEPER PLATE H Bottom edge and lock washer ' hex nut, two flat washers, possible with 12" to 15" wrench to bed washers
B | —— /°f sign panel and lock washer and shims and to clean bolt threads.
Flange thickness - %" (typ.) ‘ al J 4. Loosen each boltin turn and retighten in a
“C, *‘ B @“E 4" Post shallbe saw cut systematic order to the prescribed torque (see
| B @E’ T before galvanizing table.)
I I / 5. Assemble perforated fuse and hinge plates to post
E 12 | TR E J/ . DETAIL "A" with bolts and with one flat washer and lock washer
= I : _ - Post cut — | See DETAIL "A under nut. Tighten all bolts the maximum possible
¥ —K % L TN | = with a 12" to 15" wrench to bed washers and shims
Tye. )b R T I 40> | _ and to clean bolt threads. Loosen, and retighten
L\ ‘ ‘ I P2 i %?f b Panel bolt bolts in a systematic order.
A D ts T =—-F-=-Z [‘::]7:12 D A FUSE JOINT Slotted hole 1
T ; ‘ ) ‘ j\T > Wind beams (see (SIDE VIEW) post ip \7 o
12 Standard Drawing
<14 A } }R b —<Tve. %ﬁ: 1 D-754-13) E —1
a [ — 2 — R L o
| \Sign post | 14T~ F A
E | RU LJ | 12 T B-g Sign post | | —— Sign panel
i i A = | face @
" W-shape
W-shape pile ,J\F, sign post i 0o 2'-0" \\
— A 6" or 12" L L
SECTION A-A SECTION B-B s - — o >Posmips
S B ti 77777777777, T T TTT 777777
Sections shown are for installations on right 2 ase comnection [ [
shoulder and in gore. Installations on the left § [ [
shoulder shall have the plate slot bevels reversed. . i 12'1/ Ground line | |
' " T T 5
Base plate R j L - Sign post g/ %
1" 77(§)
R 74‘ ok ~—— Panel bolt
Anchor plate (see Post clip — A
Ground line L\ 1 14 S‘?’;ﬂagi Drawing SECTION E-E Note: Post clips shallbe installed on both
60”\‘/ g - sides of each post ateach panel joint as
Wshape pile indicated.
Maximum projection of base plate shall not extend above Furnish 2 - .012"+ thick and 2 - .032"+ A= (same size as post)
a line, 4" parallelto any chord, which is perpendicular to - . . " . ’ - AT SECTION F-F
(or aligned radially to) the center line of the highway and Lhéciazrig?ege{rcp)%ﬁ-brsargg]zh?rga"stock TYPICAL PANEL MOUNTING ofJf
has the chord's end points on the ground surface on " ; T | Sign panelface 1" dia
opposite sides of the stub post. or strip_ conforming to ASTM B36. - |l - | I
Nylon insert —— |
locknut & " "
SECTION C-C SHIM DETAIL SIGN SUPPORT DETAIL washer orortz
/ganel bolt 76" inside dia
A %'-16 x %" long
W-SHAPE BASE CONNECTION DIMENSIONS FUSE AND HINGE PLATE DIMENSIONS Postclp hex head balt hex Clipped to fit
POST AND Ap— oL m@% T and o fatwasters Thickness = %"
PILE SIZE A B o} D E t t w R G H J K L M d d t spaced 2-0" on
AND TORQUE 1 2 ! 2 8 DIA. center horizontally FLAT WASHER DETAIL
%" g X 31/2" " 1/n 1/ 1/n 1/m " 1/n 1/m 13/ n 1/m " 1/m n " Ny n 3/m 3/n 5/
Wax13 Torque = 600 in-Ib 6 27 i 3% 4 1 7 % 7 2 14 4 2% % 1 7 7 7 7 NORTH DAKOTA
%' s x 3" W-shape post ——= DEPARTMENT OF TRANSPORTATION ) o
W5x16 Torque - 600 inb 8" 21/2v| 11/2-- 31/2n 1%.. 1" 1/2!! %u 1%2u 21/2n 1%u 5" 2%u 11/8n 11/8“ 1%6n 7/8u 3/8“ %u RV ThlS document was orlglnally
= -| 12" .
%' o x 4% REVISIONS issued and sealed by
W6x20 Torqje _ 8004 in-Ib 8" 3" 1%|| 4" " 1‘%" 1/2|| %u 1%2.. 21/2|| 1%u 6" 31/2.. 1%n 13/8" 1%6n 11/8" 3/8" %u DATE CHANGE MARK S GAYDOS
062095 | Notes '
7/ 1/ . .
W8x24 T 78 Q_ ngolt b 8" 3" 1%|| 4" " 1%|| 1/2n %n 15/32n 21/2n 11/2" 61/2|| 31/2u 11/2n 11/2u 1_’%6n 1%n 1/2n 7/8v| i i ggg?igg Eavlv?sghtgrs Reglstrat|0n Number
orque = In- 04-03-01 | Remove splice plate PE- 4518 ,
W8x28 1"e x5 g | 3 |2 | 4 | 2n || U | % | Tt | 2w | 1w | e | 3V | 1 | 1% | Ve | 1% | 1" 032605 | Removed look tte and aoced | o 04/23/07 and the original
Torque = 1000 in-lb lock washer
1 08-09-04 | R d stub post i
W8x31 1%" @ x " 9" 31" on 5 on 1 | g Y | 9" 3 13" g 5h | 1l o W | 1% | 1 " 12-01-04 Pgmg:’:mvps:ddggs document s stored at the
Torque = 1200 in-lb R Pesni il North Dakota Department
11/Bn 2 X 5" 04-23-07 Revised details and notes of Transportation
W10x39 . 9" 31/2u " 5" " 11/2v| %u E%Gu 19/32u 3" 1%n 8" 51/2.. 1%n 17/8v| 13/18" 13/a|| 1/2u 11/au p
Torque = 1200 in-lb SECTION D-D
8/26/2013 S:\SUPPORT\DESSTD\D754-13.dgn




WIND BEAMS AND ANCHOR PLATES D-754-14
FOR W-SHAPE SUPPORTS

i 4 -Y," Dia. x 2"
Wind beams long hex head
bolts with -
Details tapered washer S 5x10 4%
. lock washers
‘ Sign and hex nut
==
4 - %" Dia.x 1%" S$3x75 oy —
¢ ! long hex head 2% lata, TL ‘ »L
\ T “‘ / bolts with i | o
m L tapered washer, S— | T T
A . lock washers L‘i
T | W-shape \ S S—— ost
| p
|| I post ! | ‘
< } ; / ; ‘ } %" ~— Sign J 154" ‘ \ / I
Sign
| I
} : : H END VIEW TOP VIEW END VIEW TOP VIEW
| / N
L e e ~’E‘E ===== Z:—:—::—:—:%:—:%‘%:} DETAIL DETAIL
) | } } l W4-13 or W5-16 W8-31
|

4 - %" Dia. x 19"

o $ long hex head
T T Fuse plate — M bolts with S 4x77
‘ tapered washer,
lock washers 9/ 0 M "
‘ and hex nut 3% I4 - /1; D|ﬁ. xd2 S 6 x 125
ong hex hea
e W-shape post _ ‘ bol?s with 44"

|
|

tapered washer ‘
— lock washers
and hex nut

Breakaway %A/F % ~ | T% -—
| post T

bases Ik | _~ W-shape ‘ o i
Ground line 1%" x Sign J /i \W-Shape
post
END VIEW TOP VIEW ‘ ?2
R | = " |
(CCateez = a DETAIL e | x Sign !
Vo 7 W6-20, W8-24 & \W8-28 END VIEW TOP VIEW
([
\\ o //
12" L
L - H DETAIL
([
I 30" 4 -% Dia 36" - W10-39
" ) - . 4 -%" Dia.
U 24 4 -7 Dia. " bolts with / bolts with
| bolts with lock washers lock washers
L i i lock washers ‘ ‘ ‘ * *
o
(. 3,0 ‘ -
U 1% ’ 19 _
- y— .
L e —] N 4y | 3 piZ— ¥
I o F 6"
} } %" Plate —— | ) % 1 #
([ I %" Plate — (] - 24" —— i
" 3" " _
L 6" - L_—l 6 [1] A 5" Plate NORTH DAKOTA
12" 41/2" DEPARTMENT OF TRANSPORTATION
A T l— 7140 * 05.25.05 This document was originally
The B distance is calculated by W4-13 15" 6" REVISIONS issued and sealed by
the following formula, b=A/4. & W5-16 9" 9" DATE CHANGE MARK S. GAYDOS
. W6-20, W8_24 06-29-05 Revis_ed bol+t Registration Number
Iggiﬁngggf)%msgja” conform  to & W8-28 W8-31 & W10-39 04-23-07| Genere | evisions gIPE-l 45 18”}
on 04/23/07 and the original
The bolts shall conform to document is stored at the
requirements of ASTM A-307 and ANCHOR PLATE DETAIL North Dakota Department
galvanized according to AASHTO M-232. £ T tati
of Transportation
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i Vis"gl

(CONVENTIONAL USE) REFERENCE MARKERS

3022 302 —]

Series D

(T
L — —
Series D |

L

D

— Series B

< - N
" T © \ﬁ* Series B
3920 — 3000 —]
Green 7 -| 167"
o
/ / / | \—|> White —|
a |
7/
( - L |
L j/ — — 27
Series D | |
L 1
1o 1B
A 1 57
f
TYPE A
Area = 1.25 S'F.
10%"
%" Non-rust fastener
Iwwth button head
%|g>|(1 2;:ost Mile signs

12" gauge

N=%

ASSEMBLY DETAIL
(back to back)

f

TYPE B
Area = 1.88 S.F.

(A) 8 Clearance to finished shoulder
orin line with existing delineator

D-754-19

{ See detail "A"

IR 41 or 6:1

| 100 posts
R ———
- | +— Series B ‘ ‘
-
®)
|
T 302 — 3000 — 4.0
o
L -
bl / ]| DETAIL "A" L
// 4R - A
a |

e / / | ‘

( - I_| v INSTALLATION L

L j . — | i —

Series D | o iT Z\

| T i ° }% dia
— L 1“ T o
" ! .| o
13 o I
T e o
36" /
/ / | NOTES:

R U\
—_ N T 2" x 2" Perforated sign
| / post 12 guage
P
L o
S D
eries | | o %" dia. bolt with washer
S and lock washer
1%
1 L li |

2Y" x 2" Perforated

8 | anchor post 12 guage
\‘\ \‘\
12" I )

2Y4" x 215" Perforated
anchor reinforcing
sleeve 12 gauge

19%" 1—

y

I

%" dia. bolt with

Anchor plate shall be

of 10 gauge material

TYPE C
Area = 2.50 SF.

POST AND ANCHOR PLATE DETAIL

washer and lock washer

fabricated from a minimum

Installation: Posts shallbe installed along right shoulder.

Sign: Backing shallbe fabricated of 0.080 aluminum. Sheeting shall
conform to section 894.01 of the Standard Specifications.

Posts: Posts shall conform to section 894.05 of the Standard Specifications.

Fasteners: The signs shall be attached to the postby tension pin type fastener

or other suitable vandal resistant non-rust fastener.

Reflective Sheeting: Sheeting shall conform to section 894.02 (Type IllIA) of the

Standard Specifications.

Numbers: Numbers shallbe of the series shown and may be screened or
applied copy. Screening and reflective sheeting for applied copy shall conform to
section 754 & 894 of the Standard Specifications.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-1-10

REVISIONS

DATE CHANGE

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




NOTES:

1. Curbed Roadways: The clearance from the face of the curb
should be 3'except where right of way or sidewalk width

is limited, a minimum clearance of 2'shallbe provided. The
horizontal clearance may need to be increased to maintain a
minimum sidewalk clear width of 4'from the sign support,

not including any attached curb.

2. Minimum Vertical clearance: Signs installed atthe side of

the road in rural districts shall be at least 5'measured from the
bottom of the sign to the edge of the driving lane or auxillary lane.
Where parking or pedestrian movements occur, the clearance to

the bottom of the sign shallbe atleast 7'.

Directional signs on expressways and freeways shallbe installed
with a minimum height of 7'. If the secondary sign is mounted
below another sign, the major sign shallbe installed atleast 8'
and the secondary sign shallbe installed atleast5'above the
edge of the driving lane. Allroute signs, warning signs, and
regulatory signs on expressways and freeways shallbe at least
7'above the edge of the driving lane. Where signs are placed
at least 30 feet or more from the edge of the traveled way, the
height to the bottom of such sign shallbe 5'above the edge of
the driving lane.

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

Face of curb or
edge of driving lane

Stop sign

Centerline of roadway

STOP SIGN LOCATION
WIDE THROAT INTERSECTION

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

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

R=Radius | Y-Max | Y-Min
40' 50' 15'
45' 50' 18'
50' 50' 21
55' 50' 25'
60' 50' 28
65' 50' 32'
70 50' 35'
75' 50' 39
80' 50' 43'

ASSEMBLY DETAILS

Sign
overhang \

D-754-23

Support spacing
Distance support
below top of sign j
T [ -1
} I I |
z I I |
S | I |
< I I |
5 I I |
» | I |
| ¢ of A ___ I
! roadway
‘ 12' See Horizontal Clearance Table Second support -
‘ ] See summary
‘ Y, Graded roadway ‘E 5 / sheet for number
© e /N of supports
‘ Y, Finished surface width 2 ol @ required.
i - o
‘ Edge of driving lane Finished shoulder Finished g S
' or Auxiliary lane varies 0 to 10’ shoulder X “8’_
[ »
f o
! o
\ IR
! = ~l~==
L F;L -4 L foreslope
‘ P! 5| T4+
P Bl = ——-—_
| <5 L )
| [
TYPICAL SECTION (WITHOUT CURB) - B 1
LI
Sign
overhang “\\ Support spacing
Distance support ‘
below top of sign j
T R |
I I I |
- I I |
) I Il |
2 I Il |
5 I I |
(7] I I |
e 1 __1
¢ of §
 roadway g
=
| Y, Roadway | See K s
i note 1 8 S
‘ - N
(]
| =
| ~ Second support -
! See summary
| | sheet for number
; of supports
[ L | € | required.
\ > M
‘ 5 \
S
‘ (I Z [
! I I 1
‘ TYPICAL SECTION (WITH CURB) - - -
Residential or Business District
I [ 3Min
| 6" Max —
i 3'Min I
| 6"Max I NORTH DAKOTA
i DEPARTMENT OF TRANSPORTATION ) B
| 12110 This document was originally
REVISIONS issued and sealed by
S § x DATE CHANGE Roger Weigel,
=< c . .
AIES shared use path _§_'§“ Registration Number
< |0
-= PE-2930,
S~ N — foreslope on 12-1-10 and the original
-l f document is stored at the

SHARED USE PATH T
Bicycle - Pedestrian Path

North Dakota Department
of Transportation




Telescoping Perforated Tube

Post \Wall Sleeve|Wall | Slip |Anchor |Anchol

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 | 3c) | 7

1 2% | 10 Yes 7

1 2% | 12 [24(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 2% 12 | Yes 7

3& 4| 2% 12 Yes 7

38& 4| 2% | 10 Yes 7

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

38& 4] 2% | 12 [24D)] 12 | Yes 7

3& 4| 2% 10 2%s| 10 | Yes 7

(B) - The 2%", 12 gauge posts do not need
breakaway bases when placed in standard soils, but
require a shim as specified by the manufacturer.
The breakaway base is required when the supportis
placed in weak soils. The Engineer shall

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

(C) - 3" anchor unit

(D) - 2%," x 12 ga. x 18" minimum length external
sleeve required.

I

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

Anchor plate shall

be a minimum of

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

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

60"

S (N
/ |
Ground Line | I

pay length

Anchor unit _

Anchor unit

T

MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:
25" x 12 ga. may be inserted with 24" x 12 ga
& 2V," 10 ga. may be inserted with 2'%"

X 10 ga. to achieve higher load ability.

Mounting Details Perforated Tube

D-754-24

NOTE:

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

Varies

7" Diameter
8-places

I

3"

4
1(
S O\©

15"

-

12" —

3" ANCHOR UNIT

SHOULDER BOLT

Shimming agentto reduce tolerance between 3" anchor
unitand 2Y;" post.
(standard %" diameter grade 8 boltmay be used with proper shim)

@\%'-_16 grade 8

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

serrated flange nut.
Zinc per ASTM B633

g

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

VITA
<

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

type A wide

Zinc per ASTM B633

Y," - 13 Grade

8 large serrated
flange nut

Zinc per ASTM B633

\— BOTTOM SOIL STUB

1" thick —{ 2

consists of:
» @ ASTM A572 gr. 50
<+ - plate - 1"
ASTM A569 sheet -
7 ga.
\ / ASTM A500 grade B
1 - tube -3"x 3"x 7 ga.
Liifiqzu —
SLIP BASE FOR
25" POST

%" thickness

2" SQUARE
POST RECEIVER

POST LOCKING
WEDGE

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

8"
9,

6%"
A 7
\

I\ 6" Diameter

51"

6'%¢"

AN

VS

SLIP BASE DETAIL

DIRECTION OF TRAFFIC

Properties of Telescoping Perforated Tubes

©
- - ] o
=P R 1 o o c3
Tube 58 (4585|524 E€«.| 8<~.| S350,
Size xXe|Z283|gta| 2gc| o8| oo
I =35 o5& §$_| EES| 55 < §8°
n. = 0 - Q
= 2 o = 2]

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

2. Anchor material shallbe 7 guage H.R.P.O. Commmercial
quality ASTM A569 and 3" x 3" x 7" guage ASTM A500
grade B. Anchor shallhave a yield strength 43.9 KSI

1% x 1% | 0.105 12 1702 | 0.129 | 0.380 0.172

and tensile strength of 59.3 KSI. Anchor shall be hot
dipped galvanized per ASTM A123/153. All tolerances

2 x2 0.105 12 2.416 0.372 | 0.590 0.372

on anchor unitand slip base bottom assembly are

2% x 2% | 0.105 12 2773 | 0.561 | 0.695 0.499

+/- 0.005" unless ortherwise noted.

2%s x 2%s| 0.135 10 3.432 | 0.605 | 0.841 0.590

When used in concrete sidewalk, anchor shallbe the

2% x 2% | 0105 12 3.141 | 0.804 | 0.803 | 0.643

same concept without the wings
Four post signs shall have over 8 between the first

2%, x 2% | 0.135 10 4.006 | 0979 | 1.010 0.783

and fourth posts.

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

Installation procedures as per manufacturers
recommendation.

Concrete fasteners for surface mount breakaway base
shallbe a minimum %" diameter x 4" grade 8.

I

Y

I TTTTZ

Breakaway base
surface mount for 134"
and 2" square post

8!4" Diameter

RUBBER BUSHING

SURFACE MOUNT ANCHOR BASE

N
N

POST LOCKING
WEDGE

4" Diameter

HDW SET

6%" Diameter

SURFACE MOUNT
ANCHOR BASE

3" Diameter

1%¢" Diameter

INDEXABLE
POST RECEIVER

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

5609 This document was originally
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE- 2930,

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




Mounting Details Perforated Tube

%" Dia. bolt
with washer

%" Dia. bolt with
washer and lock washer

& lock washer ’
Post 18 N.C (bolt length varies
threaded with size of posts)
both ends. Post
_ e -
O / Sign Horizontal ==
! O Il stringer
I I / see note 1
o1l ‘
- 2 ‘ ]
I I =l |
O \ +~0 0@ 0of0
| | Nylon washer | _ _ _ |
,J_?_L v /“ﬂ:}j
Horizontal ) / Nylon
stringer Sign washer
see note 1
Side View Top View
STRINGER MOUNTING
(WITH STRINGER IN FRONT OF POST)
%" Bolt
with washer
) & lock washer
Sign support 30° to 45°
See note 3
TN r %" Bolt .
| | with washer Sign
O & lock washer SUPDOE\
= Sign
Q@ 1| o ‘
f f T .
PO \3/15” X 1" Y x 11— 3/3_‘t‘hD|a.|boIt
Galv. steel stra with nylon
Jg\,i‘f Galv. steel strap v p Washer, washer
& lock washer
Side View Top View

STRAP DETAIL

%" Dia. bolt with
washer & lock washer
18 N.C. threaded

Nylon Sign
washerpﬂ;%—(
= Post ‘ :
‘ K [j\\g&\ Sign support
| | | %" Dia. bolt with

L
£ XEN SN washer & lock washer
Sign Nylon washer

18 N.C. threaded
BOLT MOUNTING

Nylon Sign
washer
Top View

BACK TO BACK
MOUNTING

attachment bracket 7

TN
o1
l %E a jm\\ﬁ\
| o I
| -t —
€ post— ﬁ@ p g o
and sign | (\) |
These stringers shall be /‘ ‘&‘Ii‘
the same size as the post ‘ :
Punch round and partial
through angle so that excess 1 © 1\ Post

metal fits stringer and

post holes.
STREET NAME SIGNS
AND ONE WAY SIGNS
SINGLE POST ASSEMBLY
ONE STRINGER OR
BACK TO BACK MOUNTING
- %" Dia. bolt
@ with washer
and lock washer
f"’ 204" x2%",
° 23" x 2Vy"
> Perforated anchor
o sleeve - 12 gauge or
“3 C anchor reinforcing
4" Max.
_ ! See note 5
I
%" Dia. bolts I
with washer and 6" | Ground line
lock washer or I

rivets

-
==
59
58
~

O >
c ®©
<o

—
Anchor plate shall ﬁb\ =
be a minimum of %
10 gauge material SANE 24"
and galvanized | N |
same as post I

(1 post installation)

ANCHOR UNIT AND
POST ASSEMBLY

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

Anchor plate shall }<6+ 6"»{ 1"
be a minimum of

10 gauge material and
galvanized same as post

(2 post installation) Properties of Telescoping Perforated Tubes
» - |6 ©

Tube [_28 | Bol28 |es |40 [§3
Size gggmgg.gﬁgégzggmc%%md
oD = c—|S5B—|0O0—

In. £ (% o= 2 EO = |© § ns
1% x 1% |0.105| 12 [1.702|0.129 | 0.380 | 0.172
2 x2|0105] 12 [2416|0.372]0.590 | 0.372
2% x 2% |0.105| 12 |2.773|0.561|0.695 | 0.499
2% x 2%6[0.135| 10 [3.432|0.605 | 0.841 | 0.590
2% x 2% 10.105| 12 |[3.141[0.804 | 0.803 | 0.643
2% x 2% 10.135| 10 |4.006 |0.979 | 1.010 | 0.783

The 2%¢" size 10 gauge is shown as

2.19" size on the plans.

The 24" size is shown as 2.51" size on the plans.

D-754-25

Note:

1. Horizontal stringers - In lieu of perforated tubes,
the contractor may substitute z bar stringers.
The z bar stringers shallbe 1%" x %" thick,
1.08 Ibs./ft aluminum or 3.16 Ibs./ft steel.

2. Metal washers used on sign face shallhave a minimum
outside diameter of %" + V" and 10 gauge thickness.

3. No Parking Signs: Allno parking signs with
directional arrows shallbe placed ata 30 to 45
degree angle with the line of traffic flow. No parking
signs required atthe above angles may have the
support turned to the correct angle. If the no parking
sign is placed with another sign that has to be placed
ata 90 degree angle with the line of traffic flow, the
detailed angle strap should be used to mount the
no parking sign. Flat washers and lock washers shall be
used with all nylon washers. Material used for the
attachment strap shallbe included in the price bid for
"Flat sheet for signs."

4. In lieu of using the bentboltto attach the postto the
stringer, the contractor may choose to punch the sign
backing and place the bolt through the sign, the stringer
and the post.

5. 4" vertical clearance of anchor or breakaway base. The
4" x 60" measurement shallbe made above and below
post location and also back and ahead of post.

Telescoping Perforated Tube
Post | Wall | Sleeve | Wall | Slip Ansc_hor Anchor
Number S'ﬁﬁ 'I;]rgglg- S'fr? 1:22';_ Base Witréltlnz,t?t T\ﬂﬁﬂ_
Pos?s Gauge - | Gauge Ba:né Gn:uS;e
1 2 12 No 2% 12
1 2Y% 12 No 2% 12
1 2% | 12 (B) 3(C) 7
1 2% | 10 Yes 7
1 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
3&42% | 10 Yes 7
3&4|2%6 | 12 2Y% 12 Yes 7
3& 4| 2% 12 | 2%(D)| 12 Yes 7
3& 4|2, 10 2% 10 Yes 7

(B) - The 214", 12 gauge posts do not need
breakaway bases when placed in standard soils, but
require a shim as specified by the manufacturer.
The breakaway base is required when the support is
placed in weak soils. The Engineer shall

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

(C) - 3" anchor unit

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

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

This document was originally

8-6-09
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
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on 08/06/09 and the original
document is stored at the
North Dakota Department
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1 Post

48"

fe——— 24" ——~]
1 Post

I
} | Sign support 48"
I
I
18" —ptr— 18" —~
2= - <
I T
I 12"
I
‘ i
24" |
1 Post
} 48" i y
Ny \/ 3" T,
24"

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

2 Posts

Stringers
/7

Stringers

.
)

©

Sign
oy
> o

— 18" —

Sign
f supp(m}

2 Posts

Assembly No. 3

<

_ g1 Stneer oy
o_ ol

T

|
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| ' supp@*‘
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¢
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f—— 12"

12" —=|

N
R

154
5

2 Posts

Assembly No. 5

1 Post

T -2 —171

T Lo o
| Iy

9 \‘ ‘\

i

~— 9" 18 |

W W

2 Posts

Assembly No. 2

|gn
|

/— Stringers
[

F-———-

o """ " °T o
T L ‘ﬁ\
! I
‘ I
6" -t 18" } 18" - 6"
W W
3 Posts
Sign
< supports
A A
e _ N o
‘T T T‘
I | I
I
I | |
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‘I 3
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| 17}
1
T _ "7 V
\ \Qmﬁ/
Il
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=7 t 17 T 17 = 7" =
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3 Posts

Sign

App%

\— Stringers

28 T_!—U
__ B _ "o _
T Il
‘ I
& i 12 R 12
W W
3 Posts

1 Post

Notes:

D-754-26

1. See Standard D-754-25 for mounting details.

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

3. Perforated square tube stringer shall be 15" x 1%".

4. All holes shall be punched round for¥" bolt.

X Stringers

g 18—~ "~

2 Posts

Assembly No. 4

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

12-1-10

REVISIONS

DATE

CHANGE

This document was originally
issued and sealed by
Roger Weigel,
Registration Number
PE-2930,
on 12-1-10 and the original
document is stored at the
North Dakota Department
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION
DETAILS REGULATORY, WARNING AND GUIDE SIGNS

Sign supports

46"

77777777 N

60"

30"

|
T

1 Post

support

1 Post

Assembly No. 7

Stringers

Sign —|

Sign
support

1 Post

o 120 %} 12" ——f= v

Stringer

Assembly No. 8

36"
Sign ) g‘" *
supportjL 120

,,,,, ol 1
WMo ___ O ___ Ol —
kw‘iﬁ 15" —=—]
|
|
|
'\
[ 24" 48"
I
|
|
Ly
= 34 -
No T "o T oi|—t
T
L
\ u y,
—— 18" ——

Stringers

Stringer
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I
—— = — =&
‘ﬂ¢r‘

s

N

Sign
suppzm\

Stringer

W W W
18" | 24" | 18"
2 Posts 3 Posts

Assembly No. 6

— 12" ——=— 18" ——=— 18" ———=— 12" —

WA

24" 30"
g ) 3#* -7 3! e I \%7
l f /‘f\***ﬁ‘ T < T
|| ! \ ||
| m } Iz | } |
o | \ " g | c& | . ||
O 3 sl @83l 3 Il
| I u\l I Sign | .
| | i | | i support N | 36
| L 1 |
i 3" :\ﬂ*g*ﬁ‘ J 3 |
L e g
12" = T g 8 !
o} 1
1 Post 2 Posts N u /3}
Assembly No. 9 o

7 Sign supports

e on ~ r N
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JE I Il _ D I P [
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Il 17 I T 15
| I | I I
! | I
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Assembly No. 11

Stringers

Sign
supports
(1 { 777§777,\ JJ 1\
P

18"

2 Posts

Assembly No. 10

D-754-27

Notes:

1. See Standard D-754-25 for mounting details.

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

3. Perforated square tube stringer shall be 45" x 1%".

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

Stringers

%KSignsuppons
(LI _ 1SN
o __
B K T\
\‘ I ‘\
\‘ I ‘\
\‘ I ‘\
\‘ I ‘\
\‘ I ‘\
\‘ I ‘\
\‘ I ‘\
\‘ I ‘\
il ban L
7! i Tl
i - dtalel
\DTD
3 L12"»+«12 —{3" =

3 Posts
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12-1-10
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This document was originally
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PE-2930,
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document is stored at the
North Dakota Department
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION D-754-29

DETAILS REGULATORY, WARNING AND GUIDE SIGNS
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS
FOR VARIABLE LENGTH SIGNS
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1. The minimum sign backing material thickness shall
be 0.100 inch.
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. Perforated square tube stringer shall be 45" x 1%".

w

. All holes shall be punched round for¥%" bolt.

4. Single stringer and single post signs shall have stringers
attached to the post using the special stringer angle, shown
on the "Mounting Details Perforated Tube" standard drawing.
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1. The minimum sign backing material thickness shall
be 0.100 inch.
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1. The minimum sign backing material thickness shall
be 0.100 inch.

2. Perforated square tube stringer shall be 45" x 1%".

3. All holes shall be punched round for¥" bolt.
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS - ROUTE MARKER SIGNS
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1. The minimum sign backing material thickness shall be 0.100 inch.

2. Perforated square tube stringer shall be #5"x1%".

3. All holes shall be punched round for%" bolt.
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Shidr

A2 Post Location

Notes:

Installation:

Posts:

Basis of Payment:

OBJECT MARKERS - CULVERTS

Driving Lanes Driving Lanes

i 4 )

[ \

One post optional i T
either side

Shidr
Shidr

Shidr

| —
-

|

|

|

|

|
Culvert
Opening

Mainline Divided Highway
Culvert Openings 10' or Less

Driving Lanes

i 1 )

[

Driving Lanes

i 1 )

[

g o g
0 o 0
)
““““““““““ 5E
Median =5
Q.
____________________ i)
i
| |
Mainline Divided Highway
Culvert Openings Greater than 10’
Multiple Installations
12"
Top 12 inches painted black
4

Construction requirements shall meet 754.03E.2. Each end of
culverts crossing the roadway within the right-of-way shall be
marked with a post as shown. Posts are to be installed in front
of the culvert in the direction of travel along the side of the
culvert and one foot from the culvert opening unless shown
otherwise on the plans.

Posts shall conform to section 894.06A of the Standard Specifications
with the exception that the post may or may not have holes drilled.

/ Culvert

The quantity will be measured by the number of object markersegch - - - - - - T T T T T T T T T T T T T T T T T
installed. All costs for furnishing and installing the markers shall be
included in the price bid for the item "Object Markers - Culverts".

See Note (A)l

Installation

(A) Additional marker shall be installed where multiple
pipe installations have a width of greater than 10'.

Shidr

Driving Lanes

| |

Two-Lane Highway

Ramp

Top 12 inches painted black

U-Type Post

D-754-83

KSee Note (A)

Culvert
Opening

Culvert
Opening

e 1% —
| 3" |
Steel Post Detail
Approx. 2.0 Ibs/ft

Aluminum Post Detail
Approx. 0.88 Ibs/ft

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

8-05-13

REVISIONS

DATE CHANGE

This document was originally
issued and sealed by
Roger Weigel,
Registration Number
PE-2930,
on 8/5/2013 and the original
document is stored at the
North Dakota Department
of Transportation




ﬁ\\\‘szﬂ%* SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS Note: See Stondard Drowing D-754-86 for D-754-87
g FOR STREET NAME SIGNS AND 911 SIGNING loyout detai ls.

o
== — ==
p | VARIES

‘ . Bolt punch

e

Bolt punch
Face of curb or
edge of driving lane

i
M

Edge of finished shoulder

T ]
]

1 Post
SPECIAL ASSEMBLY 1 (A.B.C.D or E)

]?;

=1

See Sign

ringer Detai 4.;‘ ‘ [ :7:1 ,:S
String Detail #‘H = |S+op sign

See Sign Post “ ©

_—Arrangements Extension Sleeve A‘é‘k -— -

See Sign Splice n 125"

rrangements Stop Sign
/\,.‘m |
|| e R D
\e—E{if—E 1" j 37 . .
—L . Note: The splice method FRONT VIEW
LL Sign o NE Sign may be used upon
supprf#\u supports approval of the GI
\ 30 A engineer . SLEEVE SPLICE DETAIL s
)| o
15" N
‘ 3" Attachment bracket s
'\‘}w\ o /1 _ . ‘/ qu
”f T e 5!
17 €
2 l i=c o / 3
W W 77 F ‘ ‘ ial
8 F==f 9 =TT ==
[,
2 Posts 1 Post 2 Posts Cpost — 5 oddo hooo |
q o
SPECIAL ASSEMBLY 2 (A.B.C.D or E) SPECIAL ASSEMBLY 3 (A.B.C.D or E) one sren 7% & e
Stringers shall be +he/7 o= o 30
same size as the post 1 | |
Punch round ho\ey ‘ o ‘\
through angle fo ‘ ‘ Post INTERSECTION LAYOUT

See Sign fit stringer and
Arrangements
U post holes. Note: This layout is to be used for street
name signs or 911 signs that are used with

ei%},fE » ‘E%},fﬁ 7 077 SIGN STRINGER Special Assembly 1 only.
Hﬁ D e DETAIL
Sign > o supports
= N g f SIGN ARRANGEMENTS
L
18] Tl s
12 £ it o < B < | VARIES | ! VARIES { | VARIES |
E 22 g 28 = I | 1 TOP SIGN ‘ | ! TOP SIGNS—~_ | | ‘
T /T ] ! 1" P N 1 AN
S . N o] + P g e 3 Y {]
@ T{ ‘ g Er\dposs;rgr‘\ 1 "“\Bow punch # [P [ ondpossrgn wﬂ% B . x [ - Smdpossjgm AR sol+ punch P
G ¢ e [ I 1 e B 8 i N
36" N W W N Bolt punch— Y - i@i T s Dunch44 Stringer b—) Bolt punch— s str iy
2 Posts 3 Posts ringer ) ? ringer
1 Post
f é.l f SINGLE OR

SINGLE OR See Sign Post— A}

Stringer Detail

SPECIAL ASSEMBLY 4 (A.B.C.D or E)

Post

See Sign BACK TO BACK

Stringer Detail

See Sign BACK TO BACK

Stringer Detail ]
BOTTOM SIGNS
(Punched same
as top sign)

1l

BOTTOM SIGN
(Punched same
as top sign)

Pos‘r/

==
T e et

See Sign
Arrangements

<
<
<

AlL DETAIL
D or E

DETAIL DE

i
L
[T |

!

TR

T

!

T
i
\

!

< 2 Sign Sign
‘ o~ N supports suppor ts A or B
B _ 4%‘73‘ - NORTH DAKOTA
E 40" w (%) DEPARTMENT OF TRANSPORTATION
N Sign s é, g H 071008 This document was originally
E H‘ ?WW+ N % % “ “ DETAIL REVISIONS issued and sealed by
n 18 18 & b ‘ ‘ ‘ DATE CHANGE Roger Weigel
~— — e ——= A = — ) 1611 . . '
1 % Registration Number
o~ A - Single sign PE- 2930
s I ! | s | e B — Back to back . . on 07/10/08 and the original
| 48 ; ; ; C - Single sign, each direction )
U . . . . document is stored at the
" N v D - Single sign one direction,
1 Post 3 Posts back to back other direction North Dakota Department
SPECIAL ASSEMBLY 5 (A,B.C.D or E) E - Back to Back. both directions of Transportation
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SAW SLOTTED RUMBLE STRIPS AT INTERSECTIONS
Jet Sign
Stop Sign (Existing)
EX|st|n
)
600' Minimum to 1200’ Desirable = 125 Minimum 225' 100"
250" 15 1= e 15 15 =22 15 25 25 Edge of
. ‘ r’ A‘ A‘ A‘ XDrlvmg Lane
~ _E_ ~ _ 0111 11 - (T QI 1111 [T
—

24" White Stop Bar

Edge of
/ Driving Lane
25'-4" ‘
/

15'-4" 12"

| | | | | | | | | | | | | | | | | | | | | | | | |

15' 12"

-— ] f

25'
¥ ¢ Roadway

PLAN

Bubins |
g 1

ELEVATION %" Min. to %" Max.

SAW SLOTTED RUMBLE STRIP DETAIL

D-760-5

Notes:

1) Discontinue saw slotted rumble strips near Automated
Traffic Recorders (ATR), Weigh In Motion (WIM), and
Roadway Weather Information Systems (RWIS). Saw slotted
rumble strips shall discontinue 10'before and after any ATR
or RWIS system. Saw slotted rumble strips shall be
discontinued 300'before and 100 after in the direction of
travel for any Weigh In Motion equipment.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

12-29-09
REVISIONS

This document was originally
issued and sealed by

DATE CHANGE Roger Weigel,
2-22-10 Saw Slotted width revised . .
22510 | Note 7 was added Registration Number
9-8-11 Revised Notes and D-760-5 PE- 2930
on 9/8/11 and the original

document is stored at the
North Dakota Department
of Transportation




Pavement Marking Message Details

27S.F.

12" min to 30" max

12" min to 30" max

6" min to 15" max

14'-10%"

41 8. F.

Note:

The merge arrow shall be rotated
20" from the edge of the roadway.

Speed ; Chevron Spacing
Limit | Chevron Width | ™4 505 Traffic
0-25 mph 8" 5'
30-40 mph 8" 15'
45 mph " ,
and above 12 25

Chevron Crosshatching Table

Edge line

10'=_=—

HI

t — 30
Edge line

Centerline Pavement Marking Skip Spacing Detall

Advance Placement Distance
for Railroad Warning Signs
Posted or 85th Advance
Percentile Speed Distance
20 mph min. 100 ft
25 mph min. 100 ft
30 mph min. 100 ft
35 mph min. 100 ft
40 mph 125 ft
45 mph 175 ft
50 mph 250 ft
55 mph 325 ft
60 mph 400 ft
65 mph 475 ft
70 mph 550 ft

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

11-8"
16" 7" 18" 7" 15"
I
/\ " =)
M 4 24" ©
4" R =3-4" i
- ‘ 1-8 g 1
8.0" AN j o
Q
4" o4 -
T ¥
o)
U
) L 12" =~ ——=— f=—]10"
‘, 6'-6" = 34" —
22S.F. 128S.F. 16 S. F.
1-0% " . 4 16" 4 16" |
T [\ [\ -
o alarayim=ry;
—| = =] 5] | —4"
6"
6!_0!1 - — | -
03 16"
1-0% — i ~ 8'-0"
T 18
0% =] =] |= 4"
~U74 31/4" U v 8"
U U jw |
A 11" L ‘ ’7 ‘ 120" ‘ }
i f i
4S.F 22S.F. 345S.F 46S.F.
{ |
Curb face Zi- ]:
4" space ) I 24"
between lines 24" - I
Bands at right angles to pavement 2'x6', 2'x8', 2'x10' or 2'x12' white line 24"
4" yellow * 24" I
L .| I :[Wheel track 30"
O 24" - I
4" yellow \ €
barrier Stop line 8'from 24" - I
stripe L T gate, if present .
— 16 G of driving lane IWheeI track 30" max
al— = , © of Roadway —\ 2 I T
i T 15 T
2 ] ‘
\ 13, min Continental Crosswalk Detail
f=—16—— 1.6 ':*
24 t 20' l 16'
f 10' 60’ ‘
! See Advanced Placement Distance table at right i
Railroad cross & 2 R's 605 S.F
3 Bands (12'lane) 72 SF.
Notes:
A three lane roadway should be marked with a centerline
W10-1 for two-lane approach operation on the approach to a

See Standard
Drawing D-754-81

crossing. On multi-lane roads, the transverse bands should
extend across all approach lanes, and individualR X R
symbols should be used in each approach lane.

See plans for correct message. All pavement markings shall be
white unless noted otherwise.

This document was originally

12-6-11
REVISIONS issued and sealed by
DATE CHANGE Roger Weigel,
Registration Number
PE-2930,

on 12/06/11 and the original
document is stored at the
North Dakota Department
of Transportation




PAVEMENT MARKING FOR STANDARD 90° FLARED INTERSECTION D-762-3
NOTES: The barrier lines have variable distances dependent on the
speed limit. The length for the barrier lines shall be obtained
— from the table which is based on the stopping sight distance.
The message STOP and stop line may be placed on the
pavement for additional emphasis, especially when the stop
sign is a considerable distance from where the stop is
| intended or required to be made. Diagonal cross hatching in
islands is optional.
| Length of Barrier Line
Speed Limit 30 35 40 45 50 55 60 65 70
Min. Length | 200" | 250' [ 305" | 360" | 425'| 495 | 570' | 645 | 730
4" White edge line n -°ng
8" White line
4" White edge line |
Turn Lane Turn Lane Taper ———
& 14 8" White line Y% turn lane length ——— 4 4" White edge stripe
Edge of Pavementli Min | 60'
N K !
- * ®) \ R x x ) — —
24" Stop line-: b 14'Min. 12 1 /4 Yellow barrier line
= 30"~ —=—{10' f=— 24 \ 24 | ﬁ B B T T 4" Yellow dashed line —" T T T T T I
See Length of Barrier Line Table Min. | Min. See Length of Barrier Line Table —
Type B (B) = 7.5 ft. minimum, 15 ft. maximum
90° Flared Intersection with Turn Lane from the nearestedge of the
intersecting traveled way.
Legend
— 4" Line
= 8" Line
mm 24" Line

4" White edge line

S S

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION
6-9-09
REVISIONS
CHANGE

This document was originally
issued and sealed by

DATE

o - 92000 PO—— Roger Weigel
i [ - . ot armer Siipe ~oreton Registration Number
" H R 9-21-11 Revised Turn Lane Markings
* f /4 Yellow barrier line PE- 2930 ,
=30 = 10— | ~ " 4" Yellow_dashed line l o ozt e e erana
See Length of Barrier Line Table Min. | Min. See Length of Barrier Line Table -
Type A North Dakota Department

90° Flared Intersection

of Transportation




’7 € Roadway
12'

o
2 " 1"—4#
—i

White edge J

line

\[ T
Yellow barrier White edge

and/or lane line
line

Two Lane Two Way

RURAL ROADWAY

<— ¢ Roadway

12'

3

Z“T —

PAVEMENT MARKING

——— ——{4"t=— —i4"
Yellow median J \L White lane \— White outside
edge line line edge line
Two Lane Divided
Rural Roadway
PRIMARY HIGHWAY
Asphalt Section
~—¢ Roadway
f 12 # 12
1"%« e 1
e e e
I W |
Yellow median LWhite lane LWhlte outside
edge line line edge line
Two Lane Roadway
PRIMARY HIGHWAY
Concrete Section
%7 ¢ Roadway
f 12 L 12 |
1'{»« z"»i _— 1“—1%
— 4 —4' e
Yellow median :i/:’;"e lane \—Whiie outside
edge line edge line

Two Lane Roadway

INTERSTATE HIGHWAY

Asphalt Section

NOTES:

D-762-4

1. Edge lines shall be continued through private
drives and field drives and broken for intersections.

ﬁ@ Roadway ¢ Roadway
| 12 w 12 12 12 - See plans 12 12
1" == 1""‘{‘ P — 1" Pz Lk T ek 17"
. ., | it
4" —4— —4 ff »14 — —4=— —4' 4 —4— *14 T
7 ‘\L | “ 17 [HA P Y M \I
Yellow median White lane White edge ) Yellow lane White lane White edge
edge line fine line White lane lines line line
fine Yellow Barrier Yellow Barrier
. line
Two Lane Roadway fine
INTERSTATE HIGHWAY RURAL FIVE LANE ROADWAY
Concrete Section Concrete Section
Q Roadway ¢_ Roadway
2 forwwdth 2 12 o W|d!h ‘
1" 2" b=— 2" >1 2" >4 1" |
——ia
" 4—44}« *14’*’*‘*‘4’*r* e . — 4 ﬂ}fr‘»{zﬂ« »14»«
\/ — | T | AN
Yell I L White |
White edgeJ ‘,:egw ane “nene ane\ White edge White lane Yellow lane Wnne lane
line White Iane ) i line . lines line
line Yellow Barrier Yellow Barrier .
Yellow Barrier line line ‘(ellow Barrier
line line
RURAL FIVE LANE ROADWAY URBAN FIVE LANE SECTION
Asphalt Section Concrete Section
@_ Roadway —~— ¢ Roadway
, : S . .
12 forwmh 12 12 ] 12 12
2
o - Py e L 2" | 2" 2" 1

[

——4— »14"#"‘»14">‘«f* —— 4 —

White Iane—/ % lane

line lines ine
Yellow Barrier !
line Yellow Barrier

line

URBAN FIVE LANE SECTION

Asphalt Section
Y—— ¢ Roadway
12' f 12 . 12 f

2" >t
2" 15"

L White lane

|
e
e T e e

——
17 IT 117 N AL
White lane
White edge White lane line
line Yellow barrier

line

lines

RURAL FOUR LANE ROADWAY

Concrete Section

r—* ¢ Roadway
12 " 12 L 12 ; 12

~—{}< 2"
1" 2"~ 1"
|

»‘14”[*
i v I vl

— 7 1T

White lane J

17 —
\— White lane
line
line

Yellow barrier
lines

URBAN FOUR LANE SECTION

Concrete Section

——4"
—— »@Ir W

White edge JWhite lane J \Z

line line

Yellow barrier line
lines

RURAL FOUR LANE ROADWAY
Asphalt Section

~— ¢ Roadway

12' 12' l 12' 12'

!
—— 2"
2" b Ppuaron 2"

prad
—j4'=— — 4" —

[ Y , - 1
White lane J L White lane
line

line
URBAN FOUR LANE SECTION
Asphalt Section

Yellow barrier
lines

Edge line

_ _ 10— p=—
|

L — 30
Edge line

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

HIl

Whlte \ane\x White edge

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

12-1-10

REVISIONS

DATE

CHANGE

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




6"
All cormers—~—d — =—

RECTANGULAR PLATE WASHER

0.080" Aluminum plate.
onto top 7" of plate on

to the w-beam guardrail quantities

1"

for placement on end treatment.

D - e

0.230" min

o
L.#.J 0.270" mox 53R
L 54" 11 UMC-2A c ‘

the sheeting may be applied only on the side facing traffic. 3"

BEAM GUARDRAIL GENERAL DETAILS

Place reflective sheeting (type [I]l or 1V) 13”0 Reinf. stirrup

D-764-1

both sides, except on divided highways. P " mode from #4 rebor
6"x8"x14" Wooden offset block
5S¢’ Dia. post bolt. length varies

depending on the type of post used.

Guardrail post cut to
2'-4"+"F" in length

B0 s
é[‘)hhﬁc‘ﬁ: p/g++edr‘mo';'5 Top of culvert or footing

symmetrical with
respect to the vertical
axis of the post.

Finished shidr
. A grade \

Side Front
i Post Reinf.
1\,‘6” 2004 stirrups i \ i :N
1, N - —
/i 1'7g \\DT N T
el

P
1Le"%1" Slotted hol R='/ 2 No. 12. 17" wood screws 1 r—[ii Bolt is to b mi ] + o bol +
718 X orTe ole b i N o is to be similar to splice bolt. " . .
110 2 viTn putton nead N X 20 Penny galvanized nail 24"0Reinf. stirrup —— Dimensions same as RE-
2 oy ~ s ~enny qal 'zed nai made from #4 rebar
N ):::: Optional nail position only T
) } 2 nails required.
Flat — s | |
- ;‘W Wooden offset Flat vosher Optional for ? ‘ []‘ ‘
- s block washer handl ing during < | \
= \ galvanizing. < |
\ \
3" 36" Side .
L—’j "j TYPICAL POST R 12!74
Washer (Approx. base REFLECTORIZED PLATE DETAIL ATTACHMENT DETAIL °
metal thickness) 2 additional reflectors are added ©

Sheet thickness
; 56 "R

W6x9.0#

5¢' Dia. carriage bolt

—

L THREAD LENGTH
115" Full length thread
3" 117, Min thread length
1" 134" Min thread length
13" 134" Min thread length
1
54" Dia

54" Hex nut

1" Dia. x1/16" deep
recess one or both

1" Lﬁ

. recess nut
54" GUARDRAIL BOLT
& RECESS NUT

2572 Bend req. only
for use in end

. treatment
54" CARRIAGE BOLT & NUT
Cross section is to
2/ -31," nest with W-beam 3

L [NeLﬁrcﬂ axis 4" ri

"
674

12'7" Lap

- s [ o <

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

1 -103"

Post bolt N
L slot S
5
T LSpHce bolt slot 7l
B, " x11sg"
3L4"4” 4‘/4”‘
2 4l 4l ‘ ‘
D
D D \
4
N I ?‘i -
===

W BEAM END SECTION (FLARED)

D
3,
Post bolt slot

SR
4 X272 long guardrai

J
Wﬂ” dia. holes
x2'7y" Post bolt slot

By "x3" Slot for a 54" dia. x 1'/4"

I bolt

W BEAM TERMINAL CONNECTOR

“F"= Cover over
culvert or footing Bit. pvmt.

3-73

-~ Slot 304'x2' )"

NOTE: The back up plate

is required at non splice
location when steel posts
are used.

C6x8 RUB RAIL AND SPLICE PLATE
NOTES:
Reflectorized plates: Reflector p
. . . first post and be spaced at 25'
254" Dia. x134" long Y?H?W less than 250’ in length and at
hex bolt with lock 37 Wide guardrail over 250" in length.

washer & hex nut. be the same color as the pavemen
that reflector unless noted othe

2 Bolting for offset block
Nl to post for W6x3.0# post

Varies

Black Detail of concrete pedestal for po
3" Wide culverts or footings when dimens
3'-8"”. When round posts are use
required. the post hole in the p
as required by the post shape.

154" Dia. x2" long
guardrail bolt with
lockwasher & hex nut

Manner of replacing bit. material
All excess earth from excavation
shal |l be disposed of as directed

IMPACT HEAD OBJECT MARKER Replace bit. material wherever g

after mat has been laid. Cost o

replacing of bit. material to be

price bid for other items.

. . B B The Object Marker shall fit within
4 4 4 2 of the Impact Plate . The retror

" &
ﬁ 8 =~ 6"x8"x14" 7. shal | be type 111A sheeting meet
< of Section 894.02.b of the stand
“’T@IM o o & & The sheeting shall be opplied to
E

TYPICAL W POST ATTACHMENT DETAIL

qual spaces meeting the reguirements Section
:[ 7777777777777777 Marker shall attached to the Imp

or some other attachment device.
device shall be non-rust. The Sti
toward the roadway side.

V,E L

L
T

& © © bia

¥6” Bent D\cﬁeJ 34" Dia.

Guardrail installation height tolel

w
N
N

B lock

C _ P .
56" -11 Hex bolt = < é " 1204 Tolerance Sl i To fit post
. £ @ ! ~ I
0 Lo o (+%6") OHO ST DETAIL OF CONCRETE PEDESTAL FOR POSTS REPLACEMENT
o | | 5o - € Post bolt slot 1 I OF SURFACING
- L——JL °° B "R " L 2" LI i Alry" %3 x 134" R ¢ Post
36"R 9-61e), min || 1) T Front TSecﬂom 6-8 C6x8.2 HL‘ES.T.VW—‘“.W ! 634"
: — 1 ~ W " 5"
>’ Dia. drail bolt Post bolt Hk . —
g iag. guardrai o | )| . Traffic face "
g ~11 Hex nut L THREAD LENGTH slot 34'x217 g2 EER1 ] o 15| 3"
5, n | Splice bolt Block | E‘:l l:‘:l Ij ’_7 < —f
74 HEX BOLT & NUT 1.4 | Full length thread d Slot By “xilg for f_EJ 1 1 =11
2" 134" Min thread length _ a Sg'x11.{" long it it ﬁg&p
9'%" [ 4" Min thread length "7 L4%d quordrail bolt L1 =
18" 4" Min thread length " " 5,0 : 5,0 N 3
. 2 8!/ 1 Varies 174 —| . 73, W, oy nn
20" | 4” Min thread length 872 — " <sc 5ions for Tencins ~ o [ DR ATl slots tvg "x2"
22" | 4" Min thread length (=124 +124) W beam ) e — =9 ) All sq. holes T
25" 4" Min thread length Varies Rub rail Splice plate

lates shall begin at
centers on guardrail

50’ centers for

The reflector shall

t marking adjacent to
rwise on the plans.

sts: To be used over
ion “F” is less than

d and the pedestal
edestal shall be varied

at guardrail post:
s for guard posts

by the engineer.
uardrail is installed
f excavation and
included in the

the vertical edges
eflective sheeting

ing the requirements

ard specifications.

.100 Aluminum sheeting
894.01.qa. The Object

act Head plate with rivets
The rivets or attachment
ripes shall slope downward

rance = + 1",

3/ Holes for
54" bolts

(Typ) NORTH DAKOTA
BCT ANCHOR PLATE DEPARTMENT OF TRANSPORTATION

6'-0"

6 —6"

y 3" Dia. cable to be EE:IT DATE CHANGE

8 .
’ 3" swage connected 1\/ “Di 11-22-02 Delete Z post. rev. note
i o 16 13. 12-01-04 PE Stomp added
Y * Lower holes only 01-30-07 Revised impact head
- required where | | [T object marker

2 09-12-07 Revised guardrail height
Post rup rail is used. T ‘ "“to 28"

NOTE: Where soil conditions
% require alternate lengths
in increments of 6” may be 7" 2l 5l
specified. 3,

" "
3/4” Dia. (6x19) from 27 ond added

< A gar'l heignt tolerance o | p
s galvanized cable notes

Pl
iy

244" ﬂ 090198 This document was originally
REVISIONS issued and sealed by

Mark S Gaydos,
Registration Number
PE- 4518 ,
09/12/07 and the original

Standard swaged fitting & stud. 1" document is stored at the
6x8 TIMBER POST & BLOCK (Stud threaded entire length) North Dakota Department

BCT CABLE END PLATE
BCT CABLE ASSEMBLY

of Transportation

8/26/2013
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FLARED ENERGY ABSORBING TERMINAL
FOR STEEL BREAKAWAY SYSTEM

D-764-2C

Cob| " b [TEM # aTy BILL OF MATERIALS
able anchor box [[S760 |
w/ | SB58A |shoulder bolts, F3000 1 |IMPACT HEAD
Impact NOS55A ] structural nuts & W=beam center section F1303 1 |W-BEAM GUARDRAIL END SECTION. 12 GA.
head WOS0A | washers G1203 W-beam guardrasi | G1203 2 |W-BEAM GUARDRAIL. 12 GA.
F3000 51303 HP 1A 1 |[FIRST POST ASSEMBLY TOP
END PAYMENT FOR INSTALLATION (eqa.)-e-—1—®BEGIN PAYMENT FOR W-BEAM GUARDRAIL ( LF) HP1B 1 IFIRST POST ASSEMBLY BOTTOM
HP2A 1 |SECOND POST ASSEMBLY TOP
2'-6" |to 4 HP2B 1 |SECOND POST ASSEMBLY BOTTOM
Rail exit on % F% H
+raffic side =~ W-beam guardrail end section L PeT 5 |WOOD CRT POST
F1303 I \ ' P6T5 5 |TIMBER BLOCKOUT OR RECYCLED EQUIV.
PL AN W-beom guardrai | E750 1 |BEARING PLATE
Rail not attached to post number 3 5760 ! |CABLE ANCHOR BOX
TRAFFIC E770 1 [BCT CABLE ANCHOR ASSEMBLY
®© ... © .. _ .\® . .. ® ._ .. 6 .. .. ©® .._.. O . _. D L D s785 1 _|GROUND STRUT HINGED POST
6 -3 6 -3 6 -3 6 -3 6 -3 6 -3 6 -3 6~ 3 6 -3 6 -3 HARDWARE (ALL DIMENSIONS IN INCHES)
B140404 2 |4 Dia. x 4 HEX BOLT
A -+ B w014 4 |74 WASHER
= T L ‘,, L i 1 NO14 2 |'sq HEX NUT
— 5Ec £ EES 5 i = e ; ; B580122 | 17 |5 Dia. x 1'/4 SPLICE BOLT
T ,E‘” il il || \6round Iinexl||| U j: B581802 4 |5 Dia. x 10" H.G.R. BOLT (POSTS 3 THRU 6)
=T H ((Z=rZrgfroezoe= T e S i e A S e S S R S S S L T S S S e A T L S N S N R T L D N S A et R R L B580904A/ 1 |5 Diag. x 9 HEX BOLT GR 5
M ll M ll ll _— Standard strong W050 5 [> WASHER
ru 7 post W-beam 5 .
First Pos‘f—/ CRT posts guardrai | NO50 22 |>¢ Dia. H.G.R. NUT
Assemb |y Bottom T L’ T T T B340854A 1 |34 Dia. x 8!/, HEX BOLT GR A449
HP1B Ground Strut + B (8) Splice NQ30 1 |34 Dia. HEX NUT
Hinged Post | |, HP28 bolts N100 2 |1 ANCHOR CABLE HEX NUT
S785 L—2. “Second Post B580122
Assembly Bottom d H.G.R + W100 2 |1 ANCHOR CABLE WASHER
an +be e NUTS ELEVATION
CENERAL NOTES SB58A 8 |CABLE ANCHOR BOX SHOULDER BOLT
|
1. Wood posts are required with the Flared Energy Absorbing NO50 . B340854A Wfbeom_ NOS5A 8 ‘2 A325 STRUCTURAL NUT
Terminal except post 1 and 2. Bearing plate Zégg;bﬁ’gﬁop iggg;g‘SO%D 3,4 Dia. x 87 guardrai | WOS0A 16 |1 0D x % ID A325 STR. WASHER
2. All bolts, nuts, cable assemblies, cable anchors and bear in ’////‘* Hex Bolt
] ‘ 'ng ET50 HP1A HP2A GR A449 7 3," Post hole w/
plates shall b.e galvanized. BCT cable 3 Dia. Hex Nut * 5¢ x 18" bolt
3. The lower sections of the posts shall not protrude more than 1" Hex nut[N100 anchor assemb |y N30 Timber blockout— [] and H.G.R. nut
4 inches above the ground (measured along a 60 inch cord). Site h w100 E770 £675 154" 0.D. washer
grading may be necessary to meet this requirement. W was er:| i :{‘ CIQN |} R under nut only
4. Lower post sections shall nmot be driven with the upper post attached. 54" Dia. x 9" O > F:: \\\ by
I the the post is placed in a drilled hole, the backfill Hex bolt Gr 5 - 5 3‘;2”
X . reakawa N
material must be satisfactory compacted to prevent settlement. B580904A Sr.—gggg ;;;$+ holes Y 3 % Breakaway end post L Dia. 4" Bol+
5. When rock is encountered during excavation, a 12" diameter post hole 5 u ! Second Post - PB620 |,
& 24" nut N N - B140404| & 74" nut|NO14
20" deep may be used if approved by the Engineer. Granular material 8 NOS0 S785 Assembly Bottom < _ 4 -
will be placed in the bottom of the hole approximately 2'+" deep to w washers|wo50 \ . HP2B N w/ (2) washers [WO14
provide drainage. The soil tubes shall be field cut to length, iégé;bﬁ’gsgoffom Wood CRT Posts / Imgggf
placed in the hole and back filled with adequately compacted 671
material excavated from the hole. SIDE VIEW HP1B SIDE VIEW DETAIL OF POST #2 - F3000
6. The breakaway cable assembly shall be taut. A locking device SECTION B-B
(vice grips or channel lock pliers) should be used to prevent cable First Post ﬂ POST 3 THRU 7
from twisting when tightening nuts. Assemb |y Tcﬁ;\\\\~\\\_>
S d Post
7. The wood blockouts shall be “toe nailed” to the rectangular wood HP1A 1" Hex nutNTOO - ‘/4 x 4 Hex Bolt |B140404 Aggg;b\yoiop 5580132 IMPACT HEAD CONNECTING DETATL
posts to prevent them from turning when wood shrinks. The nail shall be [ 74 Hex Nut[NOT4 HP2A 5, u "
. w washer |[W100 | /8 Dia. x 1l
20 penny ond galvanized. Bear ing LD, 74 Washer (2)[w014 Splice Bolt w
8. The Flared Energy Absorbing Terminal shall be flared only when plate 5 i ” =N B340854A >4" Dia. H.G.R. Nut
the approach guardrail is parallel with the roadway. When the approach £750 B % Dia. x 3 / 34 Dia. x 84 NG50
quardrail is flared at 16:1 to 10:1. the Flared Energy Absorbing Terminal B | Hex bolt CR 5 |B580904A ; Hex Bolt NORTH DAKOTA
shall have only the flare rate of the quardrail. When the guardrail flare & 5" nut NO50 ﬁ g/j,, AD4T409 Hex Nut Enggg égg{r DEPARTMENT OF TRANSPORTATION This document was
is befween 10:1 and 7:1, the Flared Energy Absorbing Terminal shall be w washers WO050 . 09-01-98 P
= originall i ssued
turned parallel to the roadway. \ 2 e REVISTORS Ogd SeOTed b
First Post Ground Line : DATE CHANGE 7
Assembly Bottom == T2-21-00 |F lored onergy absorbing Mark S Gaydos,
FRONT VIEW HP1B 06-29-01 |AGdes ‘Stes| reakaway Registration Number
POST #,‘ CDNNECTIDN DETAILS Second Post 04-16-02 Zgits‘red ost spacin PE745/‘ 8
IMPACT HEAD CONNECTION DETAIL Bosomo!Y e oroa |oodeTiminotea ane 56t '
1 SECTION A-A 008 (Rt oncss®s & 2. on 09/12/07 and the
ot Post #2 04-05-06 |Cronges CRT post & original document
odgesy 1o mction 88’ [is stored at the North
01-04-07 |General revisions
09-12-07 [Rev. dimension to genter Dakota Department
of guardrail to 21%g .
of Transportation

8/26/2013
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SLOTTED RAIL TERMINAL 6 POST SYSTEM

under hex nut

SECTION “c-C”
(@ POST #4 & #6)

SECTION “"B-B”
(@ POST #3 & #5)

w/washer & |ockwasher

Wm[ CE

under hex nut

j;ﬂ/ PC 338796
__TRAFFIC

VIEW "H-H"

(@ POST #2)

SECTION "A-A"

¥ PC 33878A /

5'-11 5/8"

Typical af posts 1 & 2

ENLARGED VIEW @ POST #1

D-764-2H

3. The breakaway cable assembly must be taut.

grips or channel lock pliers) should be used to prevent cable from

twisting when tightening nuts.
4. The wood blockouts shall be “toe nailed” to the rectangular wood posts

to prevent them from furning when wood shrinks.

BILL OF MATERIAL
OFFSET NOTE: PC 30006 PC 907G PC QTyY DESCRIPTION
First Iine post must be a The post offset dimension is given to the center of the 2 ~ PC 33879G u
"breakaway” vﬁroad3 paoﬁ traffic face of post no. 1 (HBA). 30 1 12/12"/BACKUP (GUARDRAIL)
BEGIN PAYMENT same as posts 3 /A
i i 1 12/12°6/6°3/S (GUARDRAIL)
FOR W-BEAM | END PAYVENT FOR (Post A7 nof included with SRT). PC6321 W/ PC4258. PCA254 & PC6405 L T AT (CURDRATE]
GUARDRAIL (LF]‘ INSTALLATION (eaq.) slightly to maintain the PC 99606 |- Install with head on strut side ﬂ‘/ﬁ\fw 306 1
offsets for the SRT/HBA ~ | w/washer & lockwasher under hex nut II 12/12'6/S SRT-2 (GUARDRAIL)
! without kinking the Sk : 396 !
quardrail. N S E@E G 700A 1 CABLE ANCHOR BRACKET
2 —
%ﬁ PC 338796 907G 1 12/BUFFER/ROLLED  (TERMINAL)
e 30006 | | 3/4 x 6'6" CABLE
I "
: ‘ ___TRAFFIC 33006 14 5/8" WASHER
! Deflector angle of slot quard should be PC 3G attached to post 2 PC3718 W/ PC3701., PC4699 & PC3704—/ 58 "
e . Y 33406 5/8" HEX NUT
‘ | positioned immediately downstream of slots. Install with head on strut side - m
, ‘ 6'-3" | 6'-3" | 6'-3" | 6'-3" | 6 -3" | 6'-3" | w/washer & lockwasher under hex nut 33606 44 5/8"@ x 1 1/4" SPLICE BOLT
. | _ I I I I PC 33606 & I 1 " "
Standard guardrail SRT-350 | PC 3360G & PC 3340G | T ‘<B—\ e 33400 T | PC 33600 & PC 33406, | o 33806 8 5/8°8 x 1 1/2" HEX HD BOLT
(See| note above for post tﬂi L T L T —L 1l DETAIL "G 34006 2 5/8"6 x 2" POST BOLT
T : 7 | ] M= =Nl — corstan [ | oo
K i ] i M Bl Bl T ' . 37016 10 3/4" WASHER
~ - Ground line [ i \ / [ [ ! / / i T rooneck pobl o ta 'Y 4 3/4" HEX NUT
1 | } } } } ATy rv— B— be sure it is taut and 37046
[ \ PC 96 \ PC 396 \ \ PC 306 f PC_3380G W/PC 33406 has not relaxed. 37186 4 3/4"% x 3" HEX HD BOLT (A325)
| | ‘ ‘ ‘ ‘ & PC 33006 under 19000 ; T ASHER
[ ! M M M M Ecriisé’cof chgszxoc Scrgzad at PC 700A PC4261G W/ PC6405G & PC42546 PC 338816 7
| \ I I I I PC 996 ‘ Attaches to web of post #1 39106 2 17 HEX NUT
4 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Traffic side 40638 4 6" POST 6" x 8"
‘ ~ ~ ~ =~ PC 338806 40758 4 14" BLOCK 6" x 8"
@ @ @ @J @J Install plate so slot m
2 ‘ ‘ ‘ ‘ opening is at top 42546 5 3/8" WASHER
0638 Ll U H\ PC 30006 W/ PC 39106 each end | 42586 4 3/8" LOCKWASHER
A & PC 39006 opposite end " "
PC3580G W/ PC3340C PC 40638 PC 40638 Stack 2 3 washer's ® i . PP 42616 1 3/8”ﬂ x 1 1/2" HEX HD BOLT (GR 5)
3/4" bo @ 46996 4 3/4" LOCKWASHER
& PC33006
PC35806 W/ PC3340G‘\ befweem pos+ plate
63216 4 3/8"% x 2" HEX HD BOLT (GR 5)
& PC33006 & strut to allow . . PC 33876A
+ Traffic side PC 33877A "
strut to pass over 64056 5 3/8" HEX NUT
. 3/8" bolt head. PC3400C W/ PC33406 ~
— — —p —="—F —p & PC33006 E 1 I 99606 4 SLOT GUARD
H Do not affach B PC6321 W/ PCA258. PC4254 & PC6405 99616 1 3/8" x 3" x 4" PLATE WASHER
to post #2 [ . .
PC 96 ﬂg, Install with head on strut side 33876A 1 HBA POST 1 TOP (W6 x 8.5)
| —‘ w/washer & lockwasher under hex nut
OR 396
Lo [ [N 33877A 1 HBA POST 2 TOP (W6 x 8.5)
K " "
PC 40758 PC 40758 I PC 9076 VIEW "G-G_ 338780 | 2 HBA POST 1 & 2 BOT (TS 6 x 4)
g H SEE DETAIL “H” ] SEE DETAIL "G + (@ POST #1) 338796 2 ANGLE STRUT 2" x 2" x 3/8
PC 36 £a PC34006 W/ PC3340G 338806 1 1" x 8" x 8" BEARING PLATE
DETAIL "H” ﬂ?ﬂ —@ & PC 33006 338816 ! CABLE WEB PL 4" x 1/4" x 6 1/2"
E 1
(@ POST #2) [ GENERAL NOTES:
O O L] L_‘ 1. Wood posts are required with the slotted rail terminal except posts 1 and 2.
Egzg;g !/ng%T Egg%gl g/ngj%gB' ‘ 2. Al'l bolts. nuts. cable assemblies. cable anchors. bearing plates.
Install with head Install with head slot guards, struts, nails. pipes soil tubes and soil plates shall be
: on strut side alvanized.
on struf side [ \L w/washer & lockwasher 9 ‘

A locking device (vice

The 2 nails required

per blockout shall be 20 penny and galvanized.

5. For curb installations the curb must end prior to post number 7.

Where the curb is extended beyond post number 7, the flared SRT can not be used.
A straight end treatment shall be used at the end of the straight guardrail

that is placed at the face of the curb.

6. For details not shown. see the manufacturer’s instal lation manual.

7. Minimum length of rail,

shall be

including end termingl,
175 feet when the slotted rail terminal

in advance of fixed objects
is used as the end terminal.

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

09-03-99

REVISIONS

DATE CHANGE

03-15-01
06-29-01
12-06-02
04-23-03
12-01-04
09-12-07

Major revision
Breokaway post added
Added note 7
Revised note 7

PE Stamp added

from 27" to 28"

Revised guardrail height

This document was originally
issued and sealed by
Mark S Gaydos,
Registration Number
PE- 4518 ,
on 09/12/07 and the original
document is stored at the
North Dakota Department
of Transportation
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ADDITIONAL
BLOCKING MAY
BE REQUIRED

W-BEAM TRANSITION TO CONCRETE JERSEY BARRIER WITH APPROACH CURB

6 5/8"

1.3/8"
—

D-764-3

10 CLEAR g 5,47+ 4 sPS. AT 1'-6 3/4"" 6 SPS. AT 3'-11/2'' = 18'-9"" 6'-3"' POST SPACING . . <
BRIDGE =6 -3 == == ™ PN o s GUTTER
STRUCTURE. -e T SEE TABLE FOR POSTS. SPACER BLOCKS & GUARDRAIL BDLTST B NE o B o)
: -
VERIFY IN ©) Dl - o Dl o °
FIELD. ! A - — 2= - == 2=
NO.10 NO. 11 NO. 12 NO.13 | —— == » | N o2}
W-BEAM © N s, ! N s, N
XRM % PLAN VIEW >|g - s NI
- a N = S S J P
géélthﬂHEND ] : i \k N f — N i o -
OF TERMINAL ‘ /f 3 SECURE RUB RAIL TO POST DIa. BO > == > e
CONNECTOR 3'-0"’ GUTTER LINE 3" dce x 8.2 RUB RAIL WITH 1/2'° DIA. X 4'' LONG 3
' 17-37—3 |CURB TRANSITION LAG SCREW e g N4,, g
JERSEY BARRIER 20’ MIN. END OF CURB A 4 L———l L*—"l
‘ ‘ APPROACH SLAB CURB
PLAN DN END VIEW END VIEW OR CURB AND GUTTER
AR BLOCK NO. 1 BLOCK NO. 2
: (WIDTH = 10") AR SECTION B-B
W_BEAM TERMINAL FOUR 7/8"' DIA. H.S. BOLTS. WASHER & HEX NUT . TYPICAL RUB RAIL SPLICE ! (WIDTH = 107")
CONNECTOR 5/8"' GUARDRAIL - SEE DETAIL A fririiziiic TAPERED TIMBER BLOCK DETAILS
A BOLT AND RECESSED  ~ CmEa AT A
’—' NUT. ALL POSTS R rB /W BEAM RAIL END SHOE, 1/4'' PLATE POST TIMBER BLOCK & BOLT TABLE
< © FK[ N I B S —— _ - _ _ - T n - © ELEVATION DESCRIPTION | POST NO. SI1ZE
I = -~ L= L T F bw RUB RAIL END 1 &2 |10 X 10 X 8 -0 MIN. LONG
N o . o e, o o . o, 27 2" e o e . - - e POST 3-5 6" X 8 'X 7'-0''MIN. LONG
P ! ; o SHOE ASSEMBLY :
Ti o ~ i EEW 111 1 [T@ [ u| \H ‘ ‘ \ K 6-13 6 X8 'X 6 -0 'MIN. LONG
‘ ‘ e T — o —; = — - 1-2 10' ' X 8 ' X 21'' TAPERED BLOCK
ﬁ &w‘ R o 6" CURB T o . C SPACER BLOCK 3-9 6’ x 8" x 21"
END SHOE . e e HEIGHT e e st s nd 10 6’ X 9 3/4” X 14"
12'—6"" 126" 12' 6" T1-13 6 X8 ' X 14’
LA DOUBLE RAIL SECTION ONE 12 GAGE W-BEAM RAIL SECTION ONE 12 GAGE W-BEAM RAIL SECTION 7 & 2 & 10 |5/8" ' DIA. X 20’ ' — GUARDRAIL
L Coxezmsmn S RECESSED NUT [ 13 e/ DIA X 25— B RAIL
- SEE RUB RAIL DETAILS = . -
SECTION A-A 3-9 5/8" ' DIA. X 20’ - RUB RAIL
376" JERSEY BARRIER APPROACH SLAB WITH CURB
BRIDGE RAIL  |OR CURB AND GUTTER 173"
ELEVATION W—BEAM TERMINAL 10" X 10"’ X 8'-0" TIMBER POST
GENERAL ASSEMBLY DETAILS CONNECTOR WITH TAPERED TIMBER BLOCK
3 DOUBLE RAIL SECTION
; [
14'=6 1/4"" ‘ ! !
17 =0 37477 I I
1.7/8"" 2 1/4'' 7.3/4 i 4.5P5.@1'-6 3/4'° 2 SPS. @3'-1 1/2'' =6'-3""_[1.1/2"" _ _1.7/8"" R | |
=6 -3~ . ., C6 X 8.2 * | ‘
9 1/4"" H 117167 X 2 RUBRAIL i | |
N N | | || SLOTS IN -
3 1/4") 6" » 3 LOI: [T 1 %% """"" % % """"" % % """"" ( N } CHANNEL FOR : :
- - P = o = = = ,JEf _
R ‘ N J Fl ,,,,,,,,,, howe R D B I B I I D 7] MOVEMENT <l | |
~ \ I 1T 1T 1T M|~
<\r N 177 C ' . C | i ‘ ‘
o - L 15 ¢ PosT NO. 1 SEE DETAIL A l~-¢ PosT | |
r TYPICAL .7
NOTCH BOTTOM RUB F% RUB RAIL SPLICE END SHOE —7> N 10" x 8 x 217" TAPERED : :
TOP PLATE RAIL FLANGE AS SHOWN l ./ “-3/4"" RAD. o | TIMBER BLOCK 6 6 X 8.2 | |
END VIEW SECTION C-C ELEVATION END VIEW J 3/4 5 1.-0 CURB [ [
10 174" I I
RUB RAIL STRAIGHT SECTION ez,, | |
6// ' I
» ] | |
‘ ; 54'¢ BOLTS WITH AN APPROVED CONCRETE — — <~
NOTCH FLANGES. BEND AND WELD \ POST 1——".-w-v - ANCHOR OR AT NEW OR MODIFIED BARRIER Lo
N \ @\ INSTALLATIONS. USE 5¢°@ x 11" HEX HEAD BOLT:
11/16 | i ONE 11/16'" X 2'' RECT. GALVANIZE PER AASHTO M232
DIA. HOLE | ‘ SLOT FOR ATTACHING TRAFFIC SIDE ELEVATION
. [ SR WO 11/16'" SQ. RUB RAIL TQ POST END VIEW
BEND LINE, | —_—— HOLES FOR RAIL ATTACHMENT AND CURB DETAIL
SEE ~ | | 5/8'" DIA. TWO 11/16'' X 2'' RECT. SLOTS IN
END SHOE | S 6'-7'" STRAIGHT GUARDRAIL BOLT CHANNEL AND SPLICE PLATE FOR (1) ADDITIONAL BLOCKING MAY BE REQUIRED AT POST NO. 1.
PLAN VIEW \ o ;EéQ HE&ONGNLQTH Eéic WI%A&EGGUAF&E?&AE%ETW 172 (2 HEIGHT 1S 2'-2'' FROM 0'TQ 12'-6'' FROM BRIDGE. HEIGHT
PLAN VIEW : : : . : TAPERS FROM 2’ -2'' TO 1'-9%' ' BETWEEN 12'-6'' TO 37'-6"
8 174"’ FROM BRIDGE.
P C6 X 8.2 NOTES: NORTH DAKDTA
6'-7'' STRAIGHT iR
FRONT PLATE i
Ny RUB RAIL CE X 8.2 RUB RAIL AND STRUCTURAL DEPARTMENT OF TRANSPORTATION Thls.documer.ﬁ was
7 1y 1.5/8°, 2°-10 1/8" /. 3'=1 1/2"" 5 3/4 11 _IITS—SPLICE PLATE STEEL SHALL BE AASHTO M270M GRADE 11-19-02 originally issued
., R 41/2"" X 3/8"" 250, AND SHALL BE GALVANIZED AFTER REVISIONS and sealed by
12 ‘ 6" ~ | ! X 7 3/4"" FABRICATION IN ACCORDANCE DATE CHANGE
N ‘ N . N T N | WITH AASHTO M111. 02-07-05 [Rev ror1 ortaorment Mark S Gaydoss
< - NE . NOTE : 12-01-04 |PE Stamp added H 1
<\r | NeJRRNE ) %% = %% = ‘ % N 174 1 3/4"" RAIL SPLICES TO ALL SLOTTED HOLES ARE 11/16"" X 2''. 07-05-06 | General revisions Reg istration Number
- ] e e ~ 08-24-06 [Revised table —
. o ‘ " 15/8"" SEE% AT POSTS ALL SQUARE HOLES ARE 11/16'". 03-12-07 |Rev. aimension o PE-4518,
SEE DETAIL A 9/16°' DIA. HOLE FOR GALVANIZE ALL HARDWARE 1N ACCORDANGE ??T;%://Of guararail tol onN 09/12/07 and the
TYPICAL RUB RAIL SPLICE  1/2'' DIA. LAG SCREW Pqgi
BOTTOM PLATE DETAIL A WITH AASHTO M232. _origi nal document
ELEVATION TYPICAL RUB RAIL SPLICE ALL POSTS AND BLOCKS FOR THE W-BEAM is stored at the North
END SHOE PLATE DETAILS RUB RAIL BENT SECTION GUARDRAIL SHALL BE TIMBER. Dakota Department
( 1/4"" PLATE ) of Transportation

8/26/2013
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LENGTH OF NEED TABLE 65 MPH DESIGN SPEED

®

APPROACH SIDE

OPPOSITE SIDE

GUARDRAIL AT BRIDGE ENDS
65 MPH DESIGN SPEED

D-764-8A

I
A e ® ® ® 2 ® ® ® z
ok Y T i T
2|2z 25 i
slles 20 i
H 5" 5"
b=y = =
3 s % A B C D C1 D1 E @ A B C D C1 D1 E @
inal section
FT | FT | FT | FT | FT | FT [ FT FT | FT | FT | FT [ FT | FT | FT FT 50 flared end termin
48 || 394 | 1249 | 105 | 49.89 | 4.38 15 | 519 || 000 | 0.64 | 49.99 | 164 | 4979 | 464 | 50 | 394 1‘-3"ﬂ ‘ 38- 1% W
46 || 394 | 2496 | 188 | 49.89 | 5.21 15 | 644 || 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 - 39- 4%" 125
44 || 394 | 2496 | 1.88 | 49.89 | 5.21 15 | 644 || 0.00 | 0.64 | 4999 | 164 | 4979 | 464 | 50 | 39.4 _h Straight approach length | 7%" | 4 D1
42 || 394 [ 3743 271 [ 4989 | 6.04 15 | 769 || 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 — . . ? ]
5| 40 | 394 | 4991 | 355 | 4989 | 6.87 15 | 894 || 000 | 0.64 | 4999 | 164 | 4979 | 464 | 50 | 39.4 — Face of bridge barrier c1
é 38 || 394 | 4991 | 355 | 49.89 | 6.87 15 | 894 || 000 | 0.64 | 4999 | 164 | 4979 | 464 | 50 | 394 2
~ [ 6 [ 394 [ 6238 438 [ 4589 | 7.70 15 | 1019 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 g W.BEAM GUARDRAIL DIMENSION LAYOUT
Wl 34 [ 394 | 7485 | 521 | 4989 | 853 15 | 1144 | 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 b -
Z| 32 | 394 | 7485| 521 | 4989 | 853 15 | 1144 | 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 @ WITH FLARED END TERMINAL
30 || 394 | 8732 | 6.04 | 4989 | 9.37 15 | 1269 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394
28 || 394 | 99.80 | 6.87 | 49.89 | 10.20 15 | 1394 || 12.49 | 1.05 | 4989 | 4.38 15 | 519
26 || 394 | 99.80 | 6.87 | 49.89 | 10.20 15 | 1394 || 12.49 | 1.05 | 4989 | 4.38 15 | 519
24 || 394 |112.27] 770 | 49.89 | 11.03 15 | 1519 | 12.49 | 1.05 | 4989 | 438 15 | 519
48 || 394 | 49.91 | 355 | 49.89 | 6.87 15 | 894 || 000 | 0.64 | 4999 | 164 | 4979 | 464 | 50 | 394 o E =50
46 || 394 | 6238 | 438 | 49.89 | 7.70 15 | 1019 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 ) }
3 | 38- 1%" End terminal section
44 || 394 | 6238 | 438 | 4989 | 7.70 15 | 1019 000 | 064 | 4999 | 164 [ 4979 | 464 | 50 | 394 1-3 ﬂ [ o I - — 1
42 || 394 | 7485 | 521 | 49.89 | 853 15 | 1144 | 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 B Svaight appma"ch e e
5[ 40 |94 [7485] 521 [ 4089 | 853 15 | 1144 | 000 | 064 | 4999 | 164 | 4979 | 464 | 50 | 394 e (0 ——— e w— : D
< | 38 |[ 304 [87.32] 604 | 49.89 | 9.37 15 | 1269 | 12.49 | 1.05 | 4989 | 438 15 | 519 Z P— T s ‘ 1
B [ 36 | 304 [ 9980 687 | 4089 | 10.20 15 | 139.4 || 12.49 | 1.05 | 49.89 | 4.38 5 | 519 :’ ace ot bridge barrier c |
g [ 3¢ |04 980 ] 687 [ 4989 1020 15 | 1394 || 12.49 | 1.05 | 4989 | 4.38 15 | 519 S
R 32 | 394 |11227] 770 | 49.89 | 11.03 15 | 1519 | 24.96 | 1.88 | 49.89 | 521 15 | 644 ®
30 || 394 | 112.27] 7.70 | 49.89 | 11.03 15 | 1519 | 24.96 | 1.88 | 49.89 | 521 15 | 644 g W-BEAM GUARDRAIL DIMENSION LAYOUT
28 || 394 | 124.74| 853 | 49.89 | 11.86 15 | 1644 | 37.43 | 271 | 4989 | 6.04 15 | 769 @ WITH 50:1 TAPERED END TERMINAL
26 || 394 |124.74| 853 | 49.89 | 11.86 15 | 1644 | 37.43 | 271 | 4989 | 6.04 15 | 769
24 || 394 |137.21] 937 | 49.89 | 12.69 15 | 1769 || 49.91 | 355 | 4989 | 687 15 | 894
48 || 394 | 74.85 | 521 | 49.89 | 8.53 15 | 1144 | 12.49 | 1.05 | 4989 | 4.38 15 | 519
w 46 || 394 | 8732 | 6.04 | 4989 | 937 15 | 1269 | 12.49 | 1.05 | 4989 | 438 15 | 519
= 44 || 394 | 8732 | 6.04 | 49.89 | 9.37 15 | 1269 | 12.49 | 1.05 | 4989 | 438 15 | 519 £ End terminal section
3 42 || 394 | 99.80 | 6.87 | 49.89 | 10.20 15 | 1394 || 12.49 | 1.05 | 4989 | 4.38 15 | 519 - ‘ 38 1% 12‘-3; 1 50'
S| 5| 40 || 394 | 9980 | 687 | 49.89 | 10.20 15 | 1394 | 24.96 | 1.88 | 4989 | 521 15 | 644 1-3 ﬂ ‘ 29 40" g:rc\(ion Tapered section N R
O[3 | 394 [112.27] 7.70 | 49.89 | 11.03 15 | 1519 | 24.96 | 1.88 | 49.89 | 521 15 | 644 = Sta — —— R ,/F/ H D
| 836 |[ 304 [11227| 770 | a9.89 | 11.05 15 | 1519 | 37.43 | 271 | 4989 | 6.04 15 | 769 -3 raight approach length {7% Rad‘% B f
gl ‘ !
2lg 34 || 394 [124.74] 853 | 49.89 | 11.86 15 | 1644 | 49.91 | 355 | 4989 | 687 15 | 894 - Z Face of bridge barrier I G A T .
> |2 32 | 394 [124.74] 853 | 49.89 | 11.86 15 | 1644 | 49.91 | 355 | 4989 | 687 15 | 894 i
9] 30 || 394 |137.21] 937 | 49.89 | 12.69 15 | 1769 | 62.38 | 4.38 | 4989 | 7.70 15 | 1019 5
& 28 || 394 | 137.21] 937 | 49.89 | 12.69 15 | 1769 | 62.38 | 4.38 | 4989 | 7.70 15 | 1019 o
e 26 || 394 | 149.69] 1020 | 49.89 | 13.52 15 | 189.4 || 74.85 | 5.21 | 49.89 | 853 15 | 1144 2 W-BEAM GUARDRAIL DIMENSION LAYOUT
24 || 394 |149.69] 1020 | 49.89 | 13.52 15 | 1894 | 74.85 | 521 | 4989 | 853 15 | 1144 WITH TAPERED SECTION AND NONFLARED END TERMINAL
48 || 394 | 87.32 | 6.04 | 49.89 | 9.37 15 | 1269 | 12.49 | 1.05 | 4989 | 4.38 15 | 519
46 || 394 | 99.80 | 6.87 | 49.89 | 10.20 15 | 1394 || 12.49 | 1.05 | 4989 | 4.38 15 | 519
44 || 394 | 99.80 | 6.87 | 49.89 | 10.20 15 | 1394 || 12.49 | 1.05 | 4989 | 4.38 15 | 519
42 || 394 |112.27] 770 | 49.89 | 11.03 15 | 1519 | 24.96 | 1.88 | 49.89 | 521 15 | 644
5| 40 | 394 |11227| 770 | 49.89 | 11.03 15 | 1519 | 37.43 | 271 | 4989 | 6.04 15 | 769
I [ 38 [ 394 [124.7a| 853 | 49.89 | 11.86 15 | 1644 | 37.43 | 271 | 4989 | 6.04 15 | 769
S 36 || 304 |124.74] 853 | 49.89 | 11.86 15 | 1644 | 49.91 | 355 | 4989 | 687 15 | 894
o [ 34 |[ 304 [137.21] 937 | 4989 | 1269 15 | 1769 || 49.91 | 355 | 4989 | 6.87 15 | 894
S| 32 | 394 |14969| 1020 | 49.89 | 13.52 15 | 1894 | 62.38 | 4.38 | 4989 | 7.70 15 | 1019
30 || 394 | 149.69] 1020 | 49.89 | 13.52 15 | 1894 | 62.38 | 4.38 | 4989 | 7.70 15 | 1019
28 || 394 | 162.16] 11.03 | 49.89 | 14.36 15 | 2019 | 74.85 | 521 | 4989 | 853 15 | 1144
26 39.4 [162.16] 11.03 | 49.89 | 14.36 15 2019 || 74.85 | 5.21 | 49.89 | 8.53 15 114.4 (@ Does notinclude end terminal section
24 || 394 [174.63] 1186 | 49.89 | 15.19 15 | 2144 | 87.32 | 6.04 | 4989 | 937 15 | 1269 DESIGN F G H R
48 39.4 | 99.80 | 6.87 | 49.89 | 10.20 15 1394 || 12.49 | 1.05 | 49.89 | 4.38 15 51.9 SPEED @ The 39.4'straight approach length is for use
46 || 394 [112.27] 770 | 49.89 | 11.03 15 | 1519 || 24.96 | 1.88 | 4989 | 521 15 | 644 FT FT FT FT with the transition shown on Standard Drawing NORTH DAKOTA
44 || 394 |112.27] 770 | 49.89 | 11.03 15 | 1519 | 37.43 | 271 | 4989 | 6.04 15 | 769 D-764-3. DEPARTMENT OF TRANSPORTATION ; -
65 042 | 1249 3.33 | 187.78 09.01-08 This document was originally
42 || 394 |124.74| 853 | 49.89 | 11.86 15 | 1644 | 37.43 | 271 | 4989 | 6.04 15 | 769 For the transition shown on Standard )
5| 40 || 394 |12474| 853 | 49.89 | 11.86 15 | 1644 || 49.91 | 3.55 | 49.89 | 6.87 15 | 894 Drawing D-764-3A, revise straight approach REVISIONS issued and sealed by
é 38 || 3904 [137.21] 937 [ 4089 | 12,69 15 | 176.9 || 49.91 | 355 | 4089 | 687 15 | 894 length to 45.65' DATE - CHANGE MARK S GAYDOS
S| 36 | 394 |149.69| 1020 | 49.89 | 13.52 15 | 1894 || 62.38 | 4.38 | 4989 | 7.70 15 | 1019 NOTES: 3 Dimensions "B", "D" and "D1" include the 122100 | Revised flred end treatment Registration Number
| 34 | 394 |149.69| 1020 | 49.89 | 13.52 15 | 1894 | 62.38 | 4.38 | 4989 | 7.70 15 | 1019 7%" (0.64") offset from the lower face of 07-05-02 | Values in column C
B[ 32 || 394 |162.16] 11.03 | 49.89 | 14.36 15 | 2019 | 7485 | 521 | 4989 | 853 15 | 1144 On divided highways use distance from roadway Jersey barrier to the rear face of the QaI802 | Revisea table PE- 4518 ,
30 || 394 | 162.16] 11.03 | 49.89 | 14.36 15 | 2019 || 74.85 | 5.21 | 49.89 | 853 15 | 1144 centerline to bridge railx 2 and use this as clear Wbeam - guardrail. 12-01-04 | PE Stamp added on 07/31/07 and the original
roadway width of the bridge to determine guardrail length. . . - 01-04-07 Revised tables and layouts
28 39.4 | 174.63| 11.86 | 49.89 | 15.19 15 2144 || 87.32 | 6.04 | 49.89 | 9.37 15 126.9 For installations using the transition showp on 02-16-07 | Added notes@and @, document is stored at the
26 || 39.4 [174.63| 11.86 | 49.89 | 15.19 15 | 2144 [ 99.80 | 6.87 | 40.89 | 10.20 15 | 1304 The contractor shall use wood posts for W-beam guardrail. Standard Drawing D-764-3A, subtract 0.64 revised length of need table
24 || 394 [187.10] 1269 | 49.89 | 16.02 15 | 2269 99.80 | 6.87 | 49.89 | 10.20 15 | 1394 from the dimensions 8", D" and D", to 073107 | Revised note @ North Dakota Department
obtain offset from face of guardrail
connection plate. of Transportation
8/26/2013 S:\SUPPORT\DESSTD\D764-08A.dgn




GUARDRAIL EMBANKMENT DIMENSION TABLE

APPROACH SIDE

OPPOSITE SIDE

TYPICAL GRADING AT BRIDGE ENDS
WITH FLARED W-BEAM GUARDRAIL
65 MPH DESIGN SPEED

D-764-12A

28"
STRAIGHT END END STRAIGHT END END
g% AND TREATMENT | TREATMENT AND TREATMENT | TREATMENT 101 or flatter Traveled way 101 o flatter Top of ground 1=
a 2 FLARED TERMINAL TERMINAL FLARED TERMINAL TERMINAL ?rlé)ﬁﬁ(jgfamt?agrdartail I
S @ | GUARDRAIL [NON-FLARED| FLARED GUARDRAIL |[NON-FLARED| FLARED 3 3 ) 9 J
] ) <_>‘ ] Added fill
- T @ @ @ @ @ @ @ @ Added fill /Finished shoulder Finished shoulder\
w
GE GUARDRAIL HEIGHT
A B C D C1 D1 A B C D C1 D1 )
A o8l lorgy
FT FT FT FT FT FT FT FT FT FT FT FT A u
48 | 519 | 11 | 409 | 44 382 | 06 | 500 | 16 | 498 | 46
46 || 644 | 19 | 400 | 52 382 | 06 | 500 | 16 | 408 | 46 Existing inslope TYPICAL SECTION Existing inslope
44 [ 644 [ 19 | 400 | 52 382 | 06 | 500 | 16 | 408 | 46 9 P
42 | 768 [ 27 | 409 | 60 382 | 06 | 500 | 16 | 408 | 46
51 40 | o3 | 36 | 409 [ 69 382 | 06 | 500 | 16 | 408 | 46
é 38 || 893 [ 36 | 4009 [ 69 382 | 06 | 500 | 16 | 408 [ 46 el | o o 5
nslope closer to bri ige may be steepene
S 36 [[1018] 44 | 400 | 77 382 | 06 | 500 | 16 | 408 | 46 a8 required by terrain and right of way c 5
Wl 34 | 1143 52 | 409 | 85 382 | 06 | 500 | 16 | 408 | 46 fmy
S| 32 || 1143 52 | 409 | 85 382 | 06 | 500 | 16 | 408 | 46 Inslope ‘ ‘ 3
30 [ 1267 60 | 400 [ o4 382 | 06 | 500 | 16 | 408 | 46 a1 ore—"
A 4
28 |[ 1302 69 | 409 | 102 63.1 11 | 409 | 44 1 sl
26 [1 1392 | 69 | 499 | 102 631 11 ] 499 | 44 t=— 13", for attachment to jersey barrier (See Note B) R 41 ore1—"
24 1517 [ 77 | 409 | 110 63.1 11 | 409 | 44
48 | 803 | 36 | 409 | 69 382 | 06 | 500 [ 16 | 408 [ 46 b
46 | 1018 [ 44 | 200 | 77 382 | 06 | 500 | 16 | 408 | 46 e P T T . - e
44 [[ 1018 | 44 | 200 | 77 382 | 06 | 500 | 16 | 408 | 46 | 7 \—Finished shoulder
42 114.3 5.2 49.9 8.5 38.2 0.6 50.0 1.6 49.8 4.6 End of guardrail %" Face of bridge barrier ‘ Note A
5 40 [[1143] 52 | 499 [ 85 382 | 06 | 500 | 16 | 408 | 46 terminal connector ; i
<[ 38 [[1267 ] 60 | 409 [ 04 63.1 11 | 409 | 44
B[ 36 | 1302] 69 [ 409 [ 102 63.1 11 | 409 | 44 . N
< : : ' : . . . - End of bridge i
o 34 | 1302 69 [ 409 | 102 631 | 1.1 | 499 | 44 ¢ Edge of driving lane
R 32 1517 77 499 | 110 75.6 19 499 52 PLAN LAYOUT
30 [[1517 ] 77 | 409 | 110 756 | 19 | 499 | 52 NON-FLARED END TERMINAL
28 |[ 1641 [ 85 | 400 | 119 881 | 27 | 499 | e0
26 |[ 1641 [ 85 | 409 | 119 881 | 27 | 499 | 60
24 |[1766 [ 94 | 409 | 127 1006 | 36 | 499 [ 69
48 [[1143] 52 | 400 | 85 63.1 11 | 409 | 44 sl oser to brid b
nsiope closer to bridge may be
w 46 |[ 1267 [ 60 | 400 [ o4 63.1 11 | 409 | 44 steepened as required by terrain NOTES:
= 44 [ 1267 [ 60 | 4009 [ o4 63.1 11 | 499 | 44 ‘ and right of way 5
6 42 | 1302 | 69 499 | 102 63.1 1.1 499 44 The design traffic volumes (ADT) shallbe as
S5 40 1392 6.9 49.9 10.2 756 19 499 52 /ﬁ|n5|ope Inslope shown on title sheet under traffic forecast.
E 38 1517 | 77 | 499 | 110 756 | 19 | 499 | 52 \ A 41 or 6:1 41 °r631\
[ § 3% || 1517 | 77 299 | 11.0 88.1 27 299 5.0 r_q._s..’ for attachment to jersey 4 Where normal !nslope !s 4:1, the added f!llshallbe 4:1.
é gl 34 [[1641] 85 | 400 | 119 1006 | 36 | 499 [ 69 End of guardrail barrier (See Note B) 1 = 1 /—Finished shoulder Where normalinslope is 6:1, the added fill shallbe 6:1.
|2 32 [ 1641 ] 85 | 490 [ 110 1006 | 36 | 499 | 69 terminal cannector —-{ 5 2 .
5 —f0AAd A 7§ A _g_Fh i ] H i ————
2 30 [ 1766 [ 94 | 400 | 127 1130 | 44 | 4090 [ 77
1 28 |[ 1766 | 94 | 400 | 127 1130 | 44 | 4090 | 77 - i ) . :
o} e T es T T as s T 53 T a00 T 55 %" B Note A Face of bridge barrier (@) The values shown for dimension "A" are applicable for W-beam
- - - - - - - - ! guardrail installations attached to jersey barrier as shown on
24 | 1801 [ 102 | 409 | 135 1255 | 52 | 499 | 85 Standard Drawing D-764-3
48 [ 1267 | 60 | 409 | o4 63.1 11 | 409 | 44 End of bridge N Cace of v Tane
46 || 1392 | 69 | 499 | 102 631 | 11 | 499 | 44 PLAN LAYOUT d 9 When the guardrail installation is in accordance with Standard
44 | 1392 | 6.9 499 | 10.2 63.1 1.1 49.9 44 . Drawing D-764-3A, dimension "A" shall be revised by adding
42 [ 1517 ] 77 | 499 | 110 756 | 19 | 499 [ 52 50:1 TAPERED FN,D_ TElRMlNAL 6.3'to the tabulated value.
51 40 || 1517 77 | 409 | 110 881 | 27 | 499 | e0 (WHERE "C" = 30"
<C
38 |[ 1641 [ 85 | 400 | 119 881 | 27 | 499 | e0 . .
8 % a1 [ 85 290 | 119 1006 | 30 290 oo @ The values shown for dimensions "B", "D" and "D1" are
32 T 765 T o4 w00 127 YRR 290 oo sl closer to brid be applicable for W-beam guardrail installations attached to
o . . . . . . . . nslope closer ridge may ; ; ;
8 0 : ersey barrier as shown on Standard Drawing D-764-3.
S| 32 || 1894 | 102 | 490 | 135 1130 | 44 | 499 | 77 steepened as rirgeﬂtugfeva?/y terrain 5 1ersey 9
30 || 1891 | 102 | 499 | 135 113.0 | 44 | 499 | 77 =1 Inslope When the guardrail installation is in accordance with Standard
28 || 2016 | 110 | 499 | 144 1255 | 52 49.9 85 /4‘1 or 6:1 Drawing D-764-3A, dimensions "B", "D", and "D1" shall be
26 || 2016 | 110 | 499 | 144 1255 | 5.2 49.9 8.5 ‘ A Insiope 3 \ revised by subtracting 0.6'from the tabulated value.
24 |[ 2140 [ 119 | 400 | 152 1380 | 60 | 499 [ 94 : '
48 || 1392 | 69 | 499 | 102 631 | 11 | 499 | 44 1-3", for attachment to jersey L K
: : : : : : : : End of guardrail barrier (See Note B) 1 Finished shoulder
46 [ 1517 ] 77 | 409 | 110 756 | 1.9 | 409 | 52 terminal connector —— | . T / NORTH DAKOTA
44 1517 ] 77 | 409 | 110 881 | 27 | 499 | 60 —fHAAA A A A _A_FN i ] i ] DEPARTMENT OF TRANSPORTATION ) o
42 |[1641 | 85 | 400 | 119 881 | 27 | 499 | 60 ‘ ‘ \ . brides b 09-01.98 This document was originally
Bl a0 Jrear] o5 [ 400 [ 11o 1006 | 36 | 499 | 69 %" B| Note A | ace of bridge barrier REVISIONS issued and sealed by
S| 38 || 1766 94 | 4090 [ 127 1006 | 36 | 499 [ 69 DATE CHANGE
S| 36 |[ 1891 | 102 | 499 | 135 1130 | 44 | 4090 | 77 10.20.98 | Offset dimensions Mark S Gaydos,
é 34 [ 1891 [ 102 | 409 [ 135 1130 | 44 | 499 | 77 =— End of bridge \—Edge of driving lane 12:21-00 | Revise flared end treatment Registration Number
3| 32 | 2016 110 | 409 | 144 1255 | 52 | 499 | 85 PLAN LAYOUT 12.06.02 | Revieed tabl PE- 4518
30 [[2016 [ 110 | 400 | 144 1255 | 52 | 409 [ 85 12-01-04 | PE Stamp added o
28 || 2140 | 119 | 499 | 152 1380 | 60 | 499 | 94 FLARED END TERMINAL iyl Ezgs:dn;?:s‘eéné'aé"“‘s on 09/13/07 and the original
26 || 2140 | 119 | 499 | 152 1504 | 69 | 499 | 102 soraor ';evisecljj tab|edar§|dh|'a_yhc3:ns document is stored at the
. . . . -1.3-( evise: uardrall hels
24 ]| 2265 | 127 ] 499 | 160 1504 ] 9 ] 499 ) 102 Note A: This area may have to be placed at flatter For guardrail installed in accordance with from a7 1 o North Dakota Department
than 10:1 to provide the proper guardrail height. Standard Drawing D-764-3A, the thrie beam .
terminal connector installation location must of Transportation
be determined from the bridge railing plans.
8/26/2013 S:\SUPPORT\DESSTD\D764-12A.dgn




SHORT TERM END TREATMENT FOR BRIDGES
(ATTENUATION DEVICE METHOD)

D-764-29

W21-5-48

Post mounted

See Note # 1

SPEEDI  Ro-1-48 REDUCEDE o 548 SHOULDER
><>< Post mounted SPEED| Pos+ mounted \QPRK
AHEAD -
‘ Existing guardrail length ‘ o A ‘ iy A \ \
I
|

‘ See Note # 1

Existing guardrail length

SPEED END G20-2a-48
PLAN LAYOUT LIMIT R2-1-48

Traffic control device ><>< Post mounted Post mounted
and attenuation device

shown for one direction only.

le— 2.5
‘121«

tH

/iFm £ill area o | o

See Standard Drawing D—704-1

for the required afttenuation length

|——

Sand il led

2.5 _Ul

Flat fill area . * ‘

Note

I[f fthe shoulder width is less than 3'. the vertical panels shall be 4. The speed |imit shall be re-established. The exact speed
used and placed as far from the driving lane as possible and sTill determined in the field. dependent on location and conditions.
be on the finished shoulder. When there is no shoulder., the vertical

panels shall be placed as near as possible to The driving lane on 5. The reduced speed |imit shall be determined dependent on the

the in slope of fthe shoulder.

I the bridge is within construction zone signings
ahead sign can be el iminated.

The reduced speed |imit shall be determined dependent on the in place speed reduction but shall not exceed 20 mph. The second speed
speed |imit before construction. The speed |imit reduction should not shal | be placed at '/, B.

exceeds 10 mph below fthe existing speed |imit, unless The design speed

of fthe work zone feature has been reduced below the 10 mph. In this 6. Existing speed |imit signs within a reduced speed zone shall

case, the speed Iimit reduction shall not exceed 20 mph.

ATTENUATION DEVICE LAYOUT
Traffic control device
and attenuation device
shown for one direction only.

below the existing speed Iimit, unless the design speed of the work zone
the reduced speed feature nas been reduced below the 10 mph. In This case,
reduction shall not exceed 20 mph. Where speed |imits are to be reduced more
than 20 mph, a second speed |imit sign shall be installed with the desired
[imit sign

Where speed

imits are to be reduced more than 20 mphs, a second speed |imit sign
shall be installed with fthe desired speed reduction buft shall not
exceed 20 mph. the second speed |imit shall be placed at '/» B.

Er‘dge attenuation
arrirer device
wal |
Flat fill area
Existing
roadway
TYPICAL SECTION
ADVANCE WARNING SIGN SPACING
Distance Between Signs
Road Type (f+)
A B C
Urban - Low Speed (less than 40 mph) 200 200 200
Urban - High Speed (40 mph or more) 350 350 350
Rural 500 500 500
Interstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500
Interstates/4-Lane Divided
(Construction) 1000 1600 2600
KEY
— Type | barricade
;:1 Type 11 barricade - Work area
= Type 111 barricade = F lagger
': Sign 00 Sequencing arrow panel
@D Delineator drum T Type A delineator or
vertical panels back
A Cones to back

['imit shall

in place speed
['imit before consftruction. The speed I'imit reduction should not exceed

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

01-22.04 This document was originally
REVISIONS issued and sealed by
DATE CHANSE MARK S. GAYDOS

be covered.

12-01-04| PE stamp added i .
Registration Number

PE- 4518 ,
on 12/01/04 and the original
document is stored at the
North Dakota Department
of Transportation

S:\SUPPORT\DESSTD\D764-29.dgn




SHORT TERM END TREATMENT FOR BRIDGES
(GUARDRAIL METHOD)

_ 3.1 VZH
21 V2H
1-12'-6" —‘
Double railsec.
RIS YEA
F——— t r‘*

110 ¥y

1

1" 50’

PLAN LAYOUT

Traftic control
shown for one direction only.

SF]’Ih-ZAIiZTD REDUCED
§<X R2—1-48 SPEED| R2-2a-48 W21 -5-48  (SHOLDR
Post mounted AHEAD| Post mounted Post mounted

‘ Existing guardrail length ‘ iy A o A l» B
\ ___ See Nofe # 1 | T ]

\ \ | B

=w;;447.7.7777777777777777777777777777777777777

l I, A I, A
| See Note # 1 2 2 F
‘ Existing guardrail length 620-2a-48

— [
ROAD NORK

R2-1-48 Post mounted

Post mounted

device

Jersey barrier c
gl
\ il

Wood offset block ~
/76“><14“><15A51“

T

49.99'

A \
D [ Approach sl

Terminal connector ab curb (existing bridge only)

(Not to be attached

to jersey barrier)

Terminal connector

(Not to be attached
to jersey barrier)
J Y £ b curb

Approach sl (existing bridge only)

49.99'

j A
Jersey barrier

LWood offset block
6"x14"x15.51"

' ‘ 1“1“1“1“1“2‘5”‘ L‘ *
1-10 ¥" Double rail sec.
1-12'-6" J
2\71 VZH

31 VZH

ATTENUATION

Note

1. If the shoulder width is less than 3,
used and placed as far from the driving
be on fthe finished shoulder. When there is no shoulder,
panels shall be placed as near as possible to the driving
the inslope of the shoulder.

the vertical

2. If the bridge is within construction zone signing,
ahead sign can be el iminated.

3. The reduced speed |imit shall
speed |imit before consfruction. The speed
exceeds 10 mph below the existing speed |imit,
of the work zone feature has been reduced below the 10 mph. I
cases, The speed |imit reduction shall not exceed 20 mph.
limits are to be reduced more than 20 mph, a second speed |imi
shall be installed with fthe desired speed reduction but shall
exceed 20 mph. the second speed |imit shall be placed at !/» B.

Traffic control
shown for one direction only.

panels shall
lane as possible and still

the vertical

lane on 5.

the reduced speed

be determined dependent on the |
imit reduction should not
unless fthe design speed

12:1 or flatter fill area

DEVICE LAYOUT

device

be 4. The speed

determined

['imit shall be re—-established.
in the field., dependent on

The exact speed |imit shall
location and conditions.

The reduced speed |imit shall be determined dependent on the
[imit before construction. The speed
below the existing speed [imit,
feature has been reduced below the 10 mph.
reduction shall not exceed 20 mph. Where speed
than 20 mph, a second speed Iimit sign shall be
speed reduction but shall not exceed 20 mph. The second speed
shal | be placed at '/, B.

In this case, the speed

N place
Existing speed

n this 6. [imit signs within a reduced speed zone shall

Where speed

+ sign
not

be

be covered.

in place speed
l'imit reduction should not exceed
unless the design speed of the work zone
[imi+
['imifts are to be reduced more
installed with the desired
[imit sign

DEPARTMENT OF TRANSPORTATION

01-22-04
REVISIONS
DATE CHANGE
12-01-04| PE Stamp added

8.42" 140 8.79'
s (Typical) ]
54" dia (K\h 5" dia Q\ﬁ
20" long k % 20" long T
button head N 2'-4" button head /&5 2'-4"
bolt ] bolt
9.91" 9.91" —{ /
7 /!
57 6'-0 5/ 6'-0'
A 7/
A 7/
A —"1y
/7 7/
etail A //, Detail B //
etal
v/ L v///) L
- -
6.5" 6.5" (Typical)
(Typical)
9.16" 9.53"
-] -]
%" dia q\ﬁ %" dia -
20" long 20" long T
button head /;1§;x 2-4n button head ?%% N 20-4"
bolt \ bolt l
9.91“—j 9.91"
7 7 6'-0'
7" 60 7"
/ /
/ /)
/) /
7/ . /
Detail C // Detail D 7
v/ I 777 L
9.91"
- -
5/8” dia (]
20" long
button head /ﬁg 2'-4"
bolt
9.91“7j
v
" 6'-0"
7/
7/
— /!
. /7
Detail E //,
/4 I
ADVANCE WARNING SIGN SPACING
Distance Between Signs
Road Type (1)
A B C
Urban - Low Speed (less than 40 mph) 200 200 200
Urban - High Speed (40 mph or more) 350 350 350
Rural 500 500 500
[nterstate/4-Lane Divided
(Maintenance and Surveying) 750 1000 1500
Interstate/4-Lane Divided
(Construction) 1000 1600 2600
KEY
— Type | barricade
— Type 11 barricade A7) Work area
= Type 111 barricade = Flagger
': Sign (600 Sequencing arrow panel
@® Del ineator drum T Type A delineator or
vertical panels back
A Cones to back
10 mDh NORTH DAKOTA

This document was originally
issued and sealed by
MARK S. GAYDOS
Registration Number
PE- 4518 ,
on 12/01/04 and the original
document is stored at the
North Dakota Department
of Transportation

8/26/2013 S:\SUPPORT\DESSTD\D764-30.dgn




Use Mfgr's template

5" V-groove for drainage

for bolt location (Curb side only)

4'x 4 Workin [
area slab

i)
Conduit ;z‘

1" Bevel

o
\@\
A
i 8
Variable

rod

(@)
=
o
c
=]
o

\ Variable |
PLAN

18"

\

I

I

Ly on top 18"
HH\‘ ENYONY
I
I
I

2
q

48"

24"

Foundation for Pad /4

CONCRETE FOUNDATIONS
(TRAFFIC SIGNALS & HIGHWAY LIGHTING)

/

Expansion Joint

iyl ~_ 1" Bevel

Mounted Control Cabinet

Anchor bolts as

o P/ per manufacturer's

T recommendations

|
W | # and size of conduit

O

]
T as shown on plans.

Ground rod ~ copper

2" min |-

weld 5" x 10-0"
ELEVATION

The Controller Cabinet Foundation shall be bid as
Concrete Foundation - Traffic Signals.

. /\\

T
I
R R

6" Sand cushion 7
max. %" aggregate
L

Ground Rod

2" Dia Rigid Conduit
%u x 10'-0"

CONTROLLER CABINET FOUNDATION PAD MOUNT

6-0"
3" Ground rod
9" 10" Concrete Insert %" x 10-0"
_ 3/m N "
o ¢ Tl for %" bolt i 8
Y 4 .
T (] : A
A ‘ ‘ 7 ] ? ﬁ: _ 4
5 i : | a-fg=zao%° =
o g & R O Ny = SR
Sl ™ \ ! [oxi | jin £
- i ZEI-Z-IJI-o|acZddw. , L
| © [O]
1 | ‘ { a
- < T
I | I D R 3 _
i | 4
fD? 4“‘ E‘J Ep) A-A
12" 4Sp @ 10 2" Dia Conduit
3" #4 Deformed re-bars (unless otherwise
(typ) specified in plans)
PLAN
Conduit Bushings Feed Point Cabinet Conduit Bushings
%" Bevel Transformer Anchor bolts as
1 \ } } m‘/m
L - 3 recommendations

4 - 2" Dia Conduits

ELEVATION
TRANSFORMER & FEED POINT
CABINET FOUNDATION PAD MOUNT

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

(unless otherwise
specified in plans)

T Place slab on same
/ side of base as door
on Control Cabinet
o \
»
> Concrete
< \
PLAN
'Xv/iﬁ PNYSNVHN
® <
ELEVATION

WORKING AREA SLAB

The Working Area Slab shall be installed where
shown on the plans and shall notbe bid separately
but shall be included in the price bid for Concrete
Foundation - Traffic Signals.

Min 2 threads
exposed Top Nut

T
1T
Max 1"

Base
Plate

Flat Washers

N\ 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)
1/|| 10I_OH _
2 X re-bars ﬂ
—/lI-1 5" V-groove
for drainage Ground Rod
(Curb side only) Anchor bolts as per
J PLAN manufacturer's
g Conduit recommendations (typ)
o Bushings -
o — 1" Bevel ‘\‘¢ o~ .
o S il i 21 3 ﬁ r ~
© g £ S S .| B o sl -
o oo——— < Top of Curb or 2 .:,‘“ »HH}L‘,‘} URUDNINY
o Grade at@ of - -1 "t
Foundation N ‘ Hfrrn |t
3 ‘ ‘
ﬂ ; T ; _
S \\T}: Th—
| Conduit~7 | ‘ ] ﬁ n
; Il ©
3" 9" | o 3" j An anchor bolt cage = fi=]! 5| 9
” shallbe shop fabricated b I 418
PLAN from #6 bar circle or %" H ® 2
Conduit Bushings Feed Point Cabinet square stock or apprpvgd 3"Cl_| “H— l Ql g
equal welded to the inside (typ) E Il n 8
" % ! I a
34" Bevel ‘ of_ anchor bolt to hold Diameter y i 3 o
alignment. —_— . [~ S
T ]_— # (see plans) .. H S
SAS T & . w
/X/t' Longitudinal Reinforcing |- | I
T' g e 5 (see table for size) - H
6" Sand cushion N / I
max %" aggregate .
s #4 Round or_{ i
Ground Rod - 2" Dia Conduits Spiral Tie Bar | - 77"
7" x 10-0" (unless otherwise (typ) She ;J
2 specified in plans) ==
ELEVATION -
Ground Rod - copper
FEED POINT CABINET weld %" x 10'min with
FOUNDATION PAD MOUNT ELEVATION bolt type clamp at top

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 shallbe Grade 60. Tie bars shallhave a minimum
of a 12" lap. Reinforcing may be omitted for Type |, 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 shallhave 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 thatis 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

8/26/2013 S:\SUPPORT\DESSTD\D770-01.dgn




() () Meter socket (if required)

/ﬁcQMme+<Q

Transformer by
power company

I
|
Primary cable 1\
by utility co

=== \.\;EVVA/ZZi:ATA
120 x 240 volt 1 ¢

electric service

Elevation

Lo
NININN

grid

/

Ground rod
No. [/0 bare copper wire 6" 54" x 10’
below ground-1 ft. from pad.

N/
|
|
|
|
|
|
|
|
|
|
i
|

N

Plan

Transformer and Circuit Breaker
Cabinet Pad Mounted

I
I
I
I
I
I
I
I
f«—GCrounding
I
I
I

Photo cell lens shal
Yifoce north M @

o

S

Photo Cel |
Mounting Detai l

Rigid conduit
(see plans for size)

@ @ Meter socket

(if reqii:fS):77

Rigid
conduit

(*Groumd rod

r

ININNN

@/[Cob'nm ®

M

Plan

Elevation

Circuit Breaker Cabinet Pad Mounted

(see
plans for size)

FEED POINTS
(ROADWAY LIGHTING)

Phase
Neutral
Phase

service

Main Circuit Breaker hoangYﬂ

a rating not greater than L‘f“j“j“j .

that of the panelboard ~ T A \,
o

Enclosed \oodAAJ//'

120x240 volt
1 @ electric

15 amp-1

50 amp-2 pole breaoker

pole breaker

3-No. 12 type THW
to photo cel

Test swiftch fto by pass photo
. cell. 3 way switch. handy

box. cover and chase nipple.

center
Enclosed lighting relay.
normal ly open. 60 amp—
2 pole
//*Ground to cabinet
Phase >[ ‘f >f 1-No. 6 type THW
[ - 1 7 to ground rod
Neutral
Ground
Phase
Ct.no.1ETene-2 c#.no.zcf no-4
* Install when festoon circuit is required
Feed Point
TYPE 1V
Type 1 feed point is similar to type IV except only one electrical circuit,
one 50 amp-2 pole breacker and one lighting relay. normal |y open, shall be
installed. Type Il feed point is similar to type IV except only two electrical
circuit., two 50 amp-2 pole breaker and two lighting relays, normally open.
shal |l be installed. Type Ill feed point is similar to type IV except only
three electrical circuits, three 50 amp-2 pole breakers and three |ighting
relayss normally open, shall be installed.
Vea'xled 1, g1
27" Weld
RN o 34'x6" bolt
g ‘ | ﬁ,%,
’ | iI ‘ : 2]
l =
’ I |
| ‘ \ l| 70—~ variable
L 4} L, 110° Steel band

Detai l

"oan
A

Attach with '7)"x4'7,"
Slot Tig”x1”

oval

Service entrance
head

C)Wood pole

174" Conduit

()Phofo cell lens
shal | face north

D-770-2

Service connection by
Utility Co.

Electric utility
120x240 Volt 1 ¢

Electric service 120x240
volt 1 g, 17" condui+t

C)Pho+o cell lens
shall face north

C)Me+er socket
(if required)

B3 cabinet

Type 1.11 feed point

[~ 30"x24"x8" C—Z ==
Type 111,11V feed point

30"%x42"x8"

P-1000 Unistrut with —]
end caps '%," galvanized
machine bolt thru pole

H A
Rigid conduit-2" dia. -~ 1" Dia.
unless otherwise specified conduit
Conduit stand-off in plans.
brackets (if required)
8.\
12" Class 43 [ /———SEE DETAIL “A”
aggregate N 7/5
N \’ .
Plastic bushing 1-No. 6 type THW © < &
to ground rod A/ 0=

washer

Conduit size & no.

lag screws

21s," Conduit size
4@:;d N = (varies)
pol
Steel band

\/4//)(,‘ \/2//

7, "
16
H*Lm I

[0000000000000000¢,0000
Steel a

band approx. 2' long

Conduit Standoff Bracket
The conduit standoff brackets may be
omitted if not required by the local
utility company.

3" ><1‘/” bolt

5 Mm.%

Argiﬂ;\A*Groumd rod -1/2"x

10 ft+. copperweld

If there is a continuous run of conduift
from the feed point to the first light
standard, see detail "A”.

Pole Mounted
NOTES:

() PHOTO CELL: The electrical
install the photelectric cell.
METER SOCKET: The contractor shall install the meter
socket and trim if the meter is required by local utility
company. Meter to be furnished and installed by utility

company.

CABINET: Cabinet shall be N.E.M.A.
with lock drip shield and '+
stainless steel hardware.
Paint plywood with 2 coats of oil base gray.

Cabinet shall be shop coated with one coat of
primer & have two coats of exterior gray enamel.

WOOD POLE: Minimum 20 ft. Class VII full length penta

ressure treated wood pole. (if required. see layout sheets)

CABINET: Cabinet shall be 56” high x 26” wide x 14" deep.
Minimum 12 ga. steel with provisions for padlock.

Cabinet shall be weatherproof. Cabinet shall have
one shop coat of primer and two field coats of
exterior dark green enamel .

GROUNDING GRID: The grounding grid shall have a ground
resistance not to exceed 25 ohms. This shall be obtained by
one or more 5g'x10' copperweld ground rods in parallel
or series at two corners. Minimum distance between

round unit assemblies shall be 60"

METER LOCATION: The meter (if required) shall not be
mounted on the same side of the cabinet as the photo-cel |l
is mounted.

contractor shall furnish and

12 rating
plywood backing,

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION

This document was originally

10-1-86
REVISIONS issued and sealed by

DATE CHANGE MARK S. GAYDOS
01-28-91 | Cabinet note ) .
03-20-91 | condui+ Registration Number
09-01-92 | Feed point
06-19-03 | Minor revisions PE- 4518 ,
12-01-04 | PE Stomp added

on 12/01/04 and the original
document is stored at the
North Dakota Department
of Transportation

111242008 1:07:02 PM R\SUPPORT\DESSTD\D770-02.DGN




Patch with concrete

Patch with cold mix~_ 12"% K Patch with 12"+
\E; [ concrete \' =
MR Existing \\&‘,

concrete

Existing asphalt—"] .'

o -t
. .Y .
Compacted back-—
Compacted backfill —i e o |
(same as existing) existing)
Conduit—"

Conduit—"

Compacted backfill —
(same as existing)

24" min
24" min.

Conduit—

Ashalt Patch Concrete Patch Sidewalk Patch

Surface Patch Details

The replacement concrete shall be P.C.C.
maximum size and method of
The cost shall be included in

Note:
Patches: All trenches shall be saw-cut.
pavement and the coarse aggregate gradations,
curing shall be as approved by the Engineer
the price bid for Condui+t.
Immediately prior to pouring replacement concrete,
be painted with an approved epoxy compound.

all surfaces shall

Iﬁdooking pit

Existing s?dewo\K\4 B o4 ].
c
€
<
N

LIGHTING AND SIGNAL DETAILS

4" Min. 4" Min.
a‘ rk Grqde\ ﬂ F Grade
R Compacted /Jyg%Q Compacted
b backfill < backfi |
~
Underground Multiple underground
N ¢ cables cable
m
T cod] :
% ~— Washed sand ?
Type 1 Type 11

Cable Trench
The entire area which is disturbed by the trenching
shal | be sodded, or as directed by the Engineer. The
cost shall be included in the price bid for “Cable

Trench.”

Pole Number

Pole
Finished elev.
of roadway
Stenci | centerline
b location

Ty

O
Z%T(;?m.

L g Railroad track |

Note:

Plan View

L~ Top of rail

I
({\fS+ee\ conduit
2" x .188 wall (min.)

Elevation View

Railroad Track Conduit Placement

Conduit

Galvanized malleable iron pipe clamp at not more
than 5' spacing or as determined by the Engineer.

Concrete Side View
structure

Threaded insert to
receive 24 X 3" bolt.

Top of sidewalk
Galvanized mal leable

pipe clamp at not more than
5’ spacing or as determined by
the Engineer.

Bridge Mounted
Conduit Hanger

Existing—=% Face of curb
conerete Orig. ground
Threaded insert to '

recieve '74' x 3" bolt

Curb Mounted Conduit

Terminal
(Rigid Mounted)

<~ Direction of traffic

Pole Numbering: The contractor shall

Plan Elevation

Light Standard Numbering Cond

Mast arm

stencil on each |ight
standard the pole number in black paint on the
roadway side of the pole. or adhesive coated
plastic such as Scotch cal. Manufactured by 3M
as approved by the Engineer. See layout sheets
for pole numbers.

Grade

Front View

Traffic signal standard base

Conduit

Block

Jackhammer or drill material out to
provide entrance for conduit. Make
opening no larger than necessary.
. place conduit, fill with concrete and
Elevation finish foundation to original
appearance.

Terminal block
(see details)

Concrete foundation

See Note: 2

See Note:1 for
two way detector

Notes:
1.

Conduit shall extend 1”
above top of foundation

Revise Concrete Foundation

D-770-4

|

Quick Connector

30"

Washed aggregate
min. 34", max. 1"

o -

dia.
Drainage Pit

Drainage pits shall be installed in both ends of the conduit
runs. Except where conduit slopes enough for drainage to one
end. (To be used for Traffic Signal Conduit Runs Only)

Direction of

Direction of
travel

travel Emergency vehicle detector

Adjustable detector
’//fisee Note:3

175" Mounting arm

“ Mounting arm 34" Pipe nipple
Par lamp holder Par lamp holder

pe T Unilet Type T Unilet

uit nipple
Par 38 Lamp

Par 38 Lamp
(Green)

(Green)
(1 Way detection)

Alternate Emergency Vehicle
Detector Detail (Adjustable)
(Location as shown in plans)

Notes:
Two—-way Detector shall have the detector

lens rotated to face the direction of travel,
and shall have Type X Unilet with two Par

lamp holders and lamps (one in each direction).

(1 Way detection)

Emergency Vehicle Detector Detail
(Location as shown in plans)

Two-way Detector shall have Type X Unilet
with two Par lamp holders and |amps 3.
(one in each direction).

2. One-way Detector shall have the unused
end plugged with metal pipe plug.

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION . .
This document was originally

10-1-86
REVISIONS issued and sealed by
DATE CHANGE MARK S. GAYDOS

11-07-90 | Traock clearance
06-19-03 | Minor revisions
12-01-04 | PE Stomp added

Registration Number
PE- 4518 ,

on 12/01/04 and the original

document is stored at the

North Dakota Department
of Transportation

111242008 1:07:07 PM R:\SUPPORT\DESSTD\D770-04.DGN



~——————Mast arm

for length)

Mast arm

(see Quantity Sheet

/ (see Quantity Sheet for length)

as per manufacturers

Davit Section-length
specifications

length as per manufacturers

specifications

Pole

Ground level \

Shaft as per manu-
facturers specs.

I, Join

npn

See detail

LIGHT STANDARD DETAILS

Truss
(See Quantit

Breakaway Support Stub Clearance Diagram

Mast Arm
y Sheet for

. A

length)

Multi-Directional

Anchor Bolt Detail

Slip Base

Gasket Hex bushings

D-770-5

Receptacle

Baseplate Wires

Optional - Festoon receptacle
mounted on multi-sided pole.

To ballast in luminaire
O

0
C
°
5 == =
2 o
L ® e
g,g é Festoon receptacle \(::
0w S S mounted 15-20ft. up | ‘
Radius as per © 0, Pt , (:)
manufacturers specification £y é Lignt Sfondord\\\\‘wﬁ‘Tﬁ“ o ‘ —
' oL =R [
5% L5 15 AMP fuses —
-9 8% Weather proof
o2 09 ——Round or octagonal 11 ga. steel 7 F;j;P While In Use Cover
[eRs] °5 ~ - P
- = il | N
£ £3 == -0
—Round or octagonal 11 ga. steel 2 £ a
9 9 E \\\\\‘~ n® Ground rod
+ 0
55 B
A o & .. .
/5/5” Dig. bolt thru shoft ® S’ Dia. bolt thru shaft Pole Wiring Diagram
[0} . .
&4 2g Receptacle Mounting Detail
. . o } | Receptacle shall be mounted on the side
‘///////Dne or two piece davit pole < E 4 of the pole that faces the street side
ot¢ =
=
g \ S Truss Mas+ Arm (Festoon Receptacle shall be installed
L ° R only when specified in the plans.)
—N\r Hand hole shall be 3 ASTM A446 Grade "A" 28
on the side of the - quage keeper plate place
pole that faces on top of middle flat NOTES:
opproaching traffic Transformer WﬁST?rE Kee?er P‘Oze Light Standard Locations: The offset distance shall have
Anchor base Leveling nuts base 2$$er ¥2bg?c;$?gﬁ? a minimum offset from the curb face of 3 feet to a maximum
ng . offset outside the clear zone. Light standards that are
e " R , placed in urban areas and the where speeds are less than
Manufacturer's shaft Mgnufccfﬁigr s shaft 30 mph, may be placed at 3 feet. Where speeds are 30 mph
dia. + 714" dia. + 5%, — Bottom shaft or more., |ight standards shall be placed at least
dia. + 4" 16 feet from the driving lane. All |ight standards
. P A - shal | be breakaway if they are within the clear zone.
Detail "A Detail "A
Y Parallel to S % Steel Standards: Marred or scratched areas shall be
F roadway N Q 134" dia. touched up after erection.
‘ (Unless o_ﬂrrd T T holes.
wise specifie .
L——in plans) Bottom shaft ) Manufacturer's shaft Mast Arm: See quantity sheet for length
dia. 8.3" min. Manufacturer’s + 5l
1 dioix 5" lon shaft dia. + 8 Luminaire: Shall be internal ballast-constant wattage
Curb & Gutt H.g. ;fée\ bolt 5T+h 120 x 240 voltage. See layout sheets for type
ur utrer three flat washers of luminaire., wattage. [.E.S. distribution,
Finished roadway surfoce~\\\\ Direction of travel torque to 1010 in. Ibs. Plan View and operating system.
. ; Keeper Plate Fusing: Fusing in base. see specifications.
Top View
Slip Base Bolt Torque Procedure:
Hand hole to be placed on SIip base 1. Tighten all bolts the maximum possible with 12"
side of pole that faces -1 to 15" wrench to bed washers and to clean bolt
approaching traffic—m | threads, then loosen.
. 2. Retighten bolts with g systematic order to
11 haft thick (§onfénuou§ we#d.d Parallel to ///ﬁ\\\ prescribed torque
See layout sheets for offset Survey € ga. sha 1ckness fnside and outside roadway - -
\\\_//) 3. Loosen each bolt and retighten to prescribed
torque in same order as initial retightening.
. . 28 gauge keeper plate
\ ’//F\n\shed roadway surface 174" Plate place on top of middle 4. Burr threads of junction with nut using center
flat washer. N punch to prevent nut loosening.
_ JE— g |
‘ - oo . . ) Leveling nuts - 3z mox. Direction of fraffic NORTH DAKOTA
— See Multi-Directional Slip Base detail 11 = R *hickge;s as foot DEPARTMENT OF TRANSPORTATION
LI I required by manutacturer . . This document was originall
. Equal to manufacturer's Slip Base Placement Detail 10-1-86 ginally
D Top of foundation bolt circle [, L REVISIONS issued and sealed by
. . N N Min. 2 threads exposed DATE CHANGE
\ MARK S. GAYDOS
Concrete Foundation Location TTTY T ¥ mmergmfgospw 11-13-02 [Location note added ) )
[ | manufacturer s specs. 08-21-03 [Rev. festoon receptacie Reqistration Number
/ 3 per foundation. Top nut 12-01-04 |PE Stamp added 9
Slip bases of breakaway support } }} } }} Base plate Flat washers PE- 4518 ,
LN\ N Leveling nut .
_ Max on 12/01/04 and the original
Ground 1ine Side View Finish elev. of foundation document is stored at the
. Anchor bolt North Dakota Department
Steel Base Detail

of Transportation

111242008 1:07:09 PM
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X

|

"\ L1 Elevation L2 Elevation /|

| Check Point Check Point

|

|

|

\ Advancing Station

|
-nrr-——"""—"""~"~"”"~"~"«”7V "7/~ /- /- /T

|

|

|

|

| _R1 Elevation R2 Elevation

1/ Check Point Check Point \|

BRIDGE BENCH MARKS

%" | x 3" Galv Carriage Bolt
~ Top of head is '%5" above
finished concrete.

Galvanized Cap with

]

GENERAL LAYOUT FOR

SINGLE SPAN
L"n"
[e— ] J 777777777 'J/J
i R
Abutment i
(typ) |
|
L3 !
7‘1:, —_ lfj - - - i
,,,,,,,,,,,,,,,,,, /
! R3 /
|
|
|
L2 i Pier
/’ ‘ / (typ)
e :—j e :—:—:i -
i R2 /
S| |
5/ |
D\
g |
Ell
5| |
L1 Elevation 3
Check Point E ‘
F- - T T T T T ] 1 —
‘ R1 Elevation
Check Point
GENERAL LAYOUT FOR
MULTIPLE SPAN

K

CHECK POINT

l standard pipe thread
| ——= (typ)

3" 1.D. Galv Pipe (6'-6")

LOCATION DETAIL

~ Upper end with std pipe
thread. Located 2'-0"
from bench mark.

Galvanized Cap with

standard pipe thread

Ground Line f.‘ ?v;‘
e . ‘ 7T
/
Cut top of rod | ‘
smooth & square.
4 \
/\ /)
> g
3" 1.D. Galv Pipe ‘ N
~ Upper end with std K_ /
pipe thread. =
N In%:
. > |,
7" | Rod (galv) °
Fill with insulation ( | ©
Earth Backfill v \A
2-3"x 3" x %" Triangular Plates K ﬁ
~ Spot welded to pipe & octagonal ( \J
plate. % N N
% E \J T

Sand Backfill ‘ :

%" x 9" Octagonal Plate
with 1" hole in center

Concrete anchor poured o .H -

- ~ Weld to pipe.

10"

~

in 12" | hole. /b/\}{
%" x 1%" x 6" Flat Bar e
~ Weld to rod.

\ Earth well compacted before
anchor concrete is placed.

BENCH MARK DETAIL

D-900-1

NOTES:

Elevation check points shall consist of%" | x 3" galvanized carriage bolts (or equal) set
in the concrete barrier at the points indicated on the General Layout sketches. The top
of the bolt head shall project above the finished concretels". Elevation check points
shall be placed on each barrier over each unit of the substructure for each bridge at a
structural location.

Two bench marks as detailed hereon shall be set at diagonal opposite positions away
from the structure location and at least 300 feet from the nearest point on the bridge or
bridges (if more than one at a location). These bench marks shall be constructed as
detailed on this sheet and located near the Highway Right of Way lines. The two pipes
shall extend 4'-0" above ground and be painted with two coats of white paint suitable for
galvanized steel surfaces.

The Project Engineer shall run a set of levels determining the elevation of each check
point on the structure and the two bench marks immediately after the completion of the
bridge. Bench Mark #1 can be listed as having elevation 1000 or the actual surveyed
elevation. This information shall be recorded on SFN 13420 and submitted to the Bridge
Engineer with adequate information locating each check point and bench mark.

All metal parts are to be hot dip galvanized after punching, shearing, welding and
fabrication.

Threads of cap and pipe are not to be galvanized. At the time of installation these
threads are to be coated with synthetic grease with teflon and cap screwed to a snug fit.

METHOD OF MEASUREMENT:

Each set of Bridge Bench Marks consisting of two bench marks and the required number
of elevation check points shall be considered as one unit for bidding purposes and the
quantity to be paid for shall be the number of sets of bridge bench marks which have
been installed complete in place and accepted by the Engineer.

BASIS OF PAYMENT:

Bridge Bench Marks shall be paid for at the contract price bid for each set of Bridge
Bench Marks, which price shall be full compensation for all excavation, backfill and
clean-up, and for furnishing, hauling and placing all elevation check points, galvanized
pipe, caps, rods, sand backfill, concrete, rock equipment, tools and incidentals, including
galvanizing and greasing, necessary to complete this item.

GALVANIZING:

After fabrication the complete assembly shall be hot-dip galvanized.
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