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BORROW AREA-8

MANDAN

' {970

INC. POP 11,093

NORTH DAKOTA
STATE HIGHWAY DEPARTMENT

i

PLANS

FOR THE PROPOSED IMPROYEMENT OF A
STATE HIGHWAY
IN MORTON COUNTY

FEDERAL A{D PROJECT NO.FI-194-4(45)000
BASE, HOT BITUMINOUS PAVEMENT & INCIDENTALS

WARD AOAD
IHTERCHANGE )
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p-17 35 4
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G AD ’WJ L.

F [-194-4{45)000

I ’
GOVERNING SPECIFICATIONS:

Standard Specincalions adopted by the North Dakota Stals

Highway Deportmest, Oct.” 1976, ond approvad by the Faderol

Highwoy Administration on Dscembar |7, 1976, ond oiker Cantroct

LENGTH OF PROJECT
- PRQJECT MILES-GROSS | MILES-HET
F1-194-4{45) 1LOBO 0.968
TOTALS 1,060 ©.968

Provisions submiited berewiih.
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13T, WH

TRAFFIC AVERAGE DAILY HAN, HRY.

CURRENT TRAFFIC (1981 }IGZO0PASS, S0GTRUCKS [7000TOTAL 1760
TRAFFIC FORECAST {2001 )20300PASS. 1100 TAUCKS2Z000TOTAL 2280
DESIGN SPEED 50 Mon
TRAFFIC CLASSIFICATION  "M"
MINIMUM SIGHT DISTANCE {SYOPPING) 300"
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CHIEF ENGINEER
NORTH DAKOTA
STATE HIGHWAY DEFARTMENT
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FEDERAL HIGHWAY ADMINISTRATION
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MATHIBCH CO 14 113 Mg

n_' ; )
\X— - kK - Mandan § “ -
1

F1-194-4(45)000




SYMBOLS

STATE & NATIOMAL LIKES

COUNTY LINE

TOWNSHMIF B NANGE LINES

SECTiON LIME

QUARTER SECTION LINE

SECTION CORMER {B_
5

QUARTEN SECTION CORNEA

LD MGHT OF war Limi

NEW RIGHT OF WY LINE

GRADE Ly

CONTERLINE OF CONSTRUCTION A i a

RAILROLD RIGHT OF WATY L IME

CITY OM VILLAQGE CORFORATE Lisify mmﬁ

PROPERTY LINE

EASEMENT Lind

FERCLS © 3

$HOW FENCE

DRAMALE

WATIRE EDGE

MARM O $whie

"R

DRANAGE DITCH

APPRGALH

TRAVELED mav -~
RAIL ROADS

CUARD ML

BWDE POSTE e © & & © ©
OLLINEATORS o 4 e e a4
WEDOES AND TRELS

INTERCHANEE

AOHWAY GNADE SEPARATION - TSR TR
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OTHER BAMGE

SERVICE ROAD R IR T SR e R S P

TERMINATEC CROSS-ROAD

BUILDINGS

TELEGRAPH LINES

TELEPHONE LINES

POWER LIKES

CULVERTS (In Psacs)

CULVERTS Limgtan}

CORCRETE BOK CULVERTS liastan}
BRIDGES (ingtall)

CONCAREYE Cure

CONCRETE CUAB AND GUTTER

CONGRETE WiLX

CATCH BASIN (Emssningl
CATCH BASIN {Hew)
MANHOLE [Caishing)

HWAKHOLE {Naw!

CURB  INLET (Exralingl

CURB INLET (Haw}

GROUKD MOUNTED SHONE

OVERHEAD 3i0N8

HYDAAKT

LIGHT STANDARDS

TRAFFIC SIGNALE (Pan & Preflis Sheoare)

HIGK MAST LIGHTING ASSEMBLY

GROUND

ELEVAYTION
GRADE
CENTEIRLINE

SECTION LINE

OEFLECTION ANGLE (Deite)
S02 OR JUTE WESK Lk

N o™~ @m{:}‘q[lm
? [T ’
g P

PILES TO BE MOVED

@@
@ ®

POLES T2 BE LOWERED

CONCRETE FOUNDATION ®

coNBUIT

cONDUCTOR e —
CONCRETE FPuULL ROX &

FEED POINT @

250 WATT LIGHT STANDARDS -‘——
40D WATT LIOHT STANDARDS O—
TOU WATT LIGHT GTANDARDS -¢—
1000 WATT LIGHT STANDARDS -‘)—
¢

FLASHING BEACON

TRAFFIC SIGRAL - WAST ARM MOUNTED {'_—'

TRAFFIG SI8NAL= #OST WOUNTED ‘
SIGNAL HEAD ® .
PEDESTHIAN PUSHRUTTON POST '
TRAP#IC GIGHAL CONTROLLER [
FEED POINT - PAD MOUNTED 0
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m
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cy
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Dat.
-
0.9
Ei. » Elev
Edligt
tmb
Emut.
Engr
£q.
ER
(3}
Evm
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Exp.
F.O
Fomd
Ll
Futn
de
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Grd
v
ey
Hyd
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rhehy
[
Lt
(L 0
tay
J

Le
Levy
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ABBREVIATIONS

Aggragole

Ahvod

Alvgsanty

Approumaie or Approumoiey
dpprageh

Asphott Cement

Apphathie  Contcrate
BGitumongue or Buuman
Back

Banch Mork

Buriding

Bndge

Cortugoiad Alumiaym End Seacion
Corzugoted Aluminem Fipa
Cdich Bamn

Cutb ané Guiter

Chonnai Blecs

Channel Cheangs

Curb tnler
Cast lron Pipn
Clan

Cerrugetad Steal End Sechion

Corrugotad Stest Pipe

Cohiome Madum Satiing

Comprassion

Construction

Longrate

Centimanunly Meinforcad Concrmie
Povamenl

Contrathon

Crawn

Colianic Mapid Sething

Course

Curva 10 Spival

Cantor 1o Conle:

Cubic  Vord

Degree a? Curvolure

Diteh drede
Eievalisa
Elhprice!
Lmoaahment
Emotsifiag
Enginner
Equat
Loni Roadmay
End Sachon
Easaman!
Excavetian
£aponsian
Fiaid Drive
Faunde)
Fante
Furmah
Guge » Gouge

Gravel

Graded

Gele Valve

Haticel

Hydrant

identificehion
iniarcmenge

l1on  Manumeni

Inglgif

Intgryclion

kwvart

FLILH

Langth ol Curve
Langth of Spiral
Leveiing

Lengas o Linent Faat
Liqund

Leng:ludingl

Light Fols

Ludt

Ons Yheusund
et

Lavimum .
Mediym Curing
WanhaM

i inimum

L
MR
o1t Lot
0w
rPaer
#C
B
PC L Pem)
P D
Dan
Part
P
POC
PO T
PP

R
Prel
FSD
PY
PV L
Quanat
R
R or RQa
AC
ACES
RC P
RCPS
Ry
ARacbd
Rdwy
Reft
R R
Ri
L]
Solv
San
tc
&C
S¢
EL
3E
Sot
Sec Line Appr
Sep
Sery
Sgr Prep
Shiar
3P .
spr
5PPA
SR
113
550
$T
Sia
e
M. fprcn
Struct
Burf
Sure
5w
5Y
T .
T o Tup.
Tui
Temgp.
TP
Tr
Frams
Trig
Ta
TS
vesC B GS
¥
vEeP
LA B
wHY
whr
Wray
wiyv
X-foc
xe
e

Min Lrng

Merth Roodwmay

ftce Logation

Qut 1o Dut

Flan ang Profile

Foint of Curvolure

#oint of Compound Curve
Parttond Cemaat Concedit Pavament
Private Bave

Penatralion

Perlorotad

Poinl of Intersatiion

Point on Cuswd

Poinl gn Yangant

Powst Pole

Ponr o1 Reverss Cwrvolure
Prafosmed

Passing Sight Distance
Paint ol Tanganey
Polyvinyl Chloride Sawer Pips
Quantily or Suantilian
Rodivg

Ronge

Raipie Curing

Reinforced Contrate End Sacihon
Rewaforced Concrele Pipe
Runforeed Cancrale Pips Sewar
Road

Roodbed

Raogway

Relinctorized

failragd

Rignt

Right of woy

Solvage

Sonitary

Spiral fe Curve

Slow Curing

Specal Doflactan Angle
Sighl Dusterce
Superaksvehen

Sachion

Socfion Laas Approseh
Saparolies

Service

Subgrads Preparotion
Shoulger

Spaciat Provisrgn
Structurgl Fioie Plps
Ftrueturol Flsie Pige Arch
Sauth Aeadway

Sivw Setling or Jupplement BgocHicotion
Siopping Sign Distence
Spirel 1o Tengenl .
Stgtion

Standord

Londard Sapcliicstisny
Arruciure

Surface or Surtecing
Survey

Sidewalk

Squera Yard

Tongenl Lergh (girculty turve |
Tewnship

Tqiaphone

Teamporery

Tolaphone Peaia

Trottie

Trangvarue or Teanmhion
Trasted

Nl Langih (curve @ith wpireds | .
re dpiral

tates Coue! ead Geedetic Survey
cot Curve

vitrifiad Clay Pips

Weter Mein

Walsr Moin Valve

Watt Readway

Wadriny

Wajer Service Voive

Lross Secion

$ptrsl Coardinate

Spirel Comviingte
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PLAN DIMENSIONS: Thickness shown on 5.7

the typical sections for surfacing
are approximate. It is intended
that the plan tonnages provided for
by the Basis of Estimate will be
used uniformly throughout the pro-
ject unless otherwise authorized by
the Engineer.

SHOULDERS: The width of the shoulder
shown on the typical sections may be
reduced and/or the shoulder edge

bevel extended in order to maintain 6.
a shoulder edge slope consistent with

the roadway inslope,

PATCHING: Patching operations shall 7.

be performed as follows:

(1) Remove existing surfacing, base
and subgrade material to a depth as
required to establish a satisfactory
subgrade.

(2) Aggregate will be placed and
compacted to bottom of existing

bituminous pavement, but not less

than 3" below the existing surface.
Compaction shall be with rubber-tired . 8,
equipment. Class 5 Aggregate will be '
used for patching purposes.

(3) Hot bituminous material will be
placed with a motor patrol. Maximum

1ift 3", Compaction of each 1lift with 9,
rubber~tired equipment. :

(4) The patches shall be allowed 48

hours of curing time prior to being
overlaid, except in such instances 10,
where the break-ur occurs during the
actual paving operation.

EXCAVATION: Excavate, if necessary,
at all points where existing pavement
ig met & at bridge ends to allow
placement of the full depth of sur-
facing course. Excavation not a

pay item, to be considered incidental
to other items.

MILLING BITUMINOUS SURFACE (MEMORIAL
BRIDGE APPROACHES): See Special Pro-

~vision and Milling & Surfacing layout

sheet, The Contractor shall not per-
mit two-way public traffic past the

"bituminous milling or machine lay-

down operations. The Contractor shall

furnish a pilot car to control one-way

traffic, Measurement & Payment for the
item "Pilot Car" will be based on hours
that the vehicle is actually in use.

GRADE OF BITUMEN: Grade of liquid as-
phalt for surface treatment to be speci-
fied by the Engineer, Jgz o 4V

COMPACTION OF HOT BITUMINOUS PAVEMENT; -
A minimum of 2 approved rollers shall
be used for the compaction of each main
line paving course. ~The Engineer may
require the use of a pneumatic-tired
roller to assist in obtaiming a dense
surface texture. The_initial breakdown
rolling shall be completed before the
mat temperature drops below 170° F, The
maximum speed of rollers when used in
the vibratory mode shall be 3 MPH,

HOT BITUMINOUS PAVEMENT: ~ The 4" Hot
Bit, Pavement shall be laid in approxi-
mately two (2) equal lifts and the 8"
depth-in three (3) 1lifts with the top
1ift having a depth of approximately 2",

FIELD LABORATORY: If deemed unneces-
sary by the Engineer in the £ield, the
item "Field Laboratory" shall be de-
leted.

' SPECIFIED DENSITY: Compaction of the

Hot Bit, Pavement shall be in accord-
ance with Sec. 406-4.8.2 of the
Standard Specifications. The Hot Bit.
Pavement shall be compacted to 97% of
the Marshall Density determined in the
field, The average of the sub-lot
densities shall equal 97% or more, and
no one sub-lot density shall be less
than 95%.

11.

12,

13.

14,

15,

] _R_ES_,“é,“N STATE FED. AID PROJ. NO. SHNEOET
8 |ND[F1-194-4(45) 3

CLASS 25 AGGREGATE: Class 25 Aggregate
shall have a maximum clay content of

% and a maximum shale and soft rock
content of 4%. Not less than 50% by
weight of the particles retained on
No. 4 Sieve shall have at least one
fractured face.

CURB & GUTTER-TYPE I: Class AE Con-
crete shall be used. Curb and Gutter
(reinforced) at bridge ends shall be
installed in accordance with the de-
tails shown in the plans. Backfill for
curbing shall be in accordance with
sec. 708-3,1,7, of the Standard Speci-
fications. Cost for backfill to be
inciuded in the price bid for Curb and
Gutter. '

SEEDED AREAS: The Contractor may oper-
ate his vehicles and equipment on
grassed areas within the right-of-way;
however, the Contractor shall, at his
own expense repair any damaged areas
with topsoil and Class IV Seed. ‘

| 55 -/ H
TACK COAT: When directed by the Engi-
neer, Fmulsified Asphalt for Tack Coat -
shall be diluted with water prior to
application in a 50:50 ratio or other
approved proportions. Quantity shown
does not include water. Cost of water
shall be included in the price bid for
Emulsified Asphalt for Tack Coat..

SURFACE TREATMENT: Surface treatment
shall not be applied in those areas
where plastic pavement marking film
lines and messages are to be installed.
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17.

MEDIAN CROSSOVER (APPROX. 2101 18,
NORTH OF BEGINNING OF PROJECT):

The Engineer shall determine when
the median crossover (approx. 500
c.y.) shall be removed. Scheduling
should be done so as to have the
minimum amount of interference with
traffic. All available topsoil in
the areas to be disturbed shall be . -
salvaged and stockpiled so it may

be spread over the disturbed areas
and seeded. with a type specified

by the Engineer. The embankment
material shall be disposed of with-
in the right-of-way as designated

by the Engineer and the surfacing
material shall be disposed of by

the Contractor at a location ob-
tained by him (and approved by

the Engineer) off the highway right-
of-way, The present drainage pat-
tern shall not be disrupted by the
removal and disposal of any material,
Cost for removal and disposal of the
material, stockpiling and spreading
of topsoil and seeding shall be in-

.eluded in the price bid. for "Removal

of Bypass", Item 724.

EXISTING SIGNS. & BARRICADE ASSEMBLIES:
The Engineer shall determine when the
construction signing at the median
crossover fox diverting traffic to
the northwest ramp and the barricade
assemblies in place at the ramps and
loops shall be removed, The signs

- and barricades shall be stockpiled at

& location within the right-o-fway as
directed by the Engineer. Cost of
removal and stockpiling to be inciden-
tal to the price bid for "Traffic
Contxol", Ownership to remain with
the State,

PLASTIC PAVEMENT MARKING FIIM (RETRO-
REFL,.) LINE AND MESSAGE: This pave-
ment marking shall be applied to the
top lift of Hot Bit. Pavement while
the material is still warm and rolled
into the surface with the steel wheel
roller. Cost of installing, rolling,
labor and necessary equipment shall be
included in the price bid for "Plastic
Pavement Marking ¥Film (Retro-Refl.)

- Line and Message".
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ESTIMATED _ QUANTITIES. 8 NDjry-194-4(45)000 1.5
MAINLINE BIKEWAY & TOTAL
SPED CODE ITEM - gNIT & RT. RDWY.) CROSSRACD RAMPS SIDEWALX "I" PORTION
103 0100 Contract Bond L. Sum 1 | 1
216 0104 Waterx M. Gal, 314 74 466 854
302 0301  Subgrade Preparation Mile 1.038 1.065 2.103
302 0120 Aggregate Base Course, Class 5 Ton 6332 4380 10712
401 0100 MC-70,250 Lig. Asphalt Gal, 1,698 597 1224 39 3558
401 0152 $5-1n or CSS-ih Emuisified Asphalt  Gal, 3904 1381 3113 3398
401 AR Blotter Material, Cl, 44 Ton 97 34 70 2 203
406 0120 Hot Bit. Pavement, Cl. 25 Ton -15043 2978 11004 125 29150
406 0320 120~-150 Asphalt Cement Ton 9562.5 190.6 704,5 8.0 1866
406 1185 Pilot Carx Hrs.
62 0040 15" Corr., Steel Pipe ,064" L, F, 198 40 238
630 0449 15" ¢,5.E.8, .064" Ea . 2 1 3
705 0100 Mobilization L, Sum 1 1
708 0420 Curb & Gutter (Reinforced) Type I L.F. 160 40 200
722 Clls Three Cable Guardrail . L.F, 5034 5034
722 0118 Box Beam Guardrail L.F, 1479 .8 1480
722 0119 Box Beam Guardrail-End Section Ea, 2 -2
722 0147 End Treatment Ea, 4 4
724 0160 Removal of Bypass L. Sum 1 1
743 0102 Pvm't, Maxking-Drop on Eeads,
Tvpe II {(Line) L,F. 59141 59141
743 0128 Plastic Pvm't. Marklhg Film .
Message (Retro-Refl,) 8,F, 153,5 154
743 012% Plastic Pvm't. Marking Film
Line (Retro,-Refl.) S.F, 250 250
746 0100  Flagging M. Hrs, 275 275
752 56160 Bridge Approach Drains . Ea ., 2 2
752 0101 Bridge Approach Drain (Single) Ea. 1 1
756 0100 Field Laboratory, Type A Ea. 1 '?f
762 3248 Traffic Control ‘L. Sum 1 1
776 0100 Temporary Stfiping | Mile .7 .4 1.1
500 25532 Miiling Bituminous Surface Ton
777 0307 Underground Cond. #14, Type XHHW = L.F.
777 0430 Saw Slot L.F.
———— - p—— — o

L




i:l"g‘u' STATE FED. AID PROJ. NO. SHEET
ESTIMATED _ QUANTITIES. |8 |NDJrr-194-4(45)00Q0 &
MEMORIAL '
. MAINLINE . : TOTAL GRAND

SPEC. CODE UNIT " LT. & RT, RDWY. RAMPS ~ APPROACHES "F" PORTION  TOTAL
103 0100 Contract Bond L, Sum 1
216 0100 Water M. Gal. 60 44 104 958
302 0301 Subgrade Preparation Mile .284 211 .495 2.598
302 0120 Aggregate Base Course, Class 5 Ton 20438 814 2862 13574
401 0100 MC-70,250 Lig. Asphalt Gal, 443 139 260 842 4400
401 0152 SS*ih or CSS~1h Emulsified Asphalt Gal. 900. 353 86
401 0160  Blotter Material, Cl., 44 Ton b 3 1o 1439 2837
406 0190 Hot Bit. Pavement, Cl. 25 Ton - 4037 1570 - 310 59 _
406 0320  120-150 Asphalt Cement Ton 258, 3 100. 5 1o 8 e ooer
406 1185 Pilot Car Hrs. 50 50
630 0040 15" Corr, Steel Pipe .064" L.F, 238
630 0440 15" C.S.E.S, .064" Ea. 3
705 01060 Mobilization L. Sum 1
708 0420  Curb & Gutter (Reinforced) Type I  L.F. 200
722 0115  Three Cable Guardrail L.F, 503,5 504 s53g
722 0118 Box Beam Guardrail L.F. S 1480
722 0119 Box Beam Guardrail-fnd Section Ea. 5
722 0147 End Treatment Ea, 4
724 0le0 Remoyal of Bypass L, Sum 1
743 0102 Pym't, Marking-Drop on Beads, B

Type IL (Line) , _ L.F. 13342 1240 14582 73723
743 0128 Plastic Pvm't. Marking Film _

Message (Retro-Refl.) S.F. 70,5 34.5 105 259
743 0129 Plastic Pvm't., Marking Film _

Line (Retro.-—-Refl.) S,F. 450 450 700
746 0100 Flagging M. Hrs. 125 125 400
752 0100 Bridge Approach Drains Ea, 2
752 0101 Bridge Approach Drain (Single) Ea. 1
756 0140 Field Laboratory, Type A Ea. 1
762 3293 Traffic Control L. Bum 1
776 0100 Temporary Striping Mile 92 2 1.3
200 8593 Milling Bituminous Surface Ton 530 530 "_530_
777 0307 Underground Cond:#l4; TypelXHHW LJF, ) 412 4%% 412
777 0430 Saw Slot L.F, / g3 83

k-4




LIST OF PROVISIONS

No.,.
SP-109-3
SP~762-6
SP-273
SP-107-6 & 7
SP~610-3
SP-406~7 & 8

sp~272

5P~103~3

Sp~108- 9 & 19

SP-814-2
SP~302-1
SP=746-1
SP-302-3
SP-806-3
SP-743-10
SP~776-2
SP-870~4
SP-~871-4
SP-333
SP-334
SP722-2
SP-850-1
SP-302~7

Description
Measuremént & Payment
Maintenance & Protection of Traffic
Repalr & Restoration of Haul Roads‘

Legal Relations & Responsibility to Public

Portland Cement Concrete

Hot Bit, Pavement

Fuel Cost Adjustment

Award & Execution of Contract
Prosecution & Progress
Bituminous Materials
Aggregate Base

Flagging

Aggregate Base

Coarse Aggregate

Pavement Marking

Temporary Striping

Paints, Oiis & Thinner
Pavement Marking

Milling Bituminous Surface
Pavemeht Surface Treatment
Guardrail, Guard Posts & Guide Posts
Guardrail & Guard Posts

Aggregate Base

FHWA
REGION
2=

STATE

FED. AID PROJ NO.

SHEET
NO

8 |ND| FI-194-4(45) U
Description Type of Aggregate Size

Aggregate Bése, Cl. 5 Crushed _ 3/4™ i

Hot Bit, Pavement, Cl. 25 Crushed 3/4"

Blotter Material, Cl, 44 Screened 5/8"
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48' GRADED
QUANTITY
PER STA. WIDTH
4.0
108.80 46!
22.78 41°
23,89 43"
100.62 39
209.88 39!
6.44
13.43
20,22 26"
1.16 26"

MAINLINE

FHWA
REG{ON

STATE

FED AID PROJ NC

SHEET ]
[T

ND.

PT-194-4{415)

Water for Dust Palliative, Subgrade Preparation plus 20 Gal./Ton

88-1h ox CSS-1h Emuls, Asphalt for Tack Coat @ .05 Gal./S.Y,

§S-1h or CSS-1h Emuls, Asphalt for Tack Coat @ .05 Gal./s.Y.

120-150 Asph. Cement for Hot Bit., Pavement @ 6,4 of Hot Bit. Pvm't,

#MC~70,250 Liqg. Asph. @ .07 Gal./S.Y, or Petroleum Resin-0il Base

__B__A_S_I__S__ _OF ___ESTIMATE  (ONE ROADWA
. 60' GRADED
QUANTITY : . L
PER STA. WIDTH DEPTH UNIT DESCRIPTION
4,0 M. Gal.
of Aggregate Base
136.58 - 58" 2" Ton Aggregate Base Course C1, 5 @ 1,5 Ton/C.Y, + 25%
29.44 53¢ Gal,
30.56 55° Gal.
4“ .
Ton. Hot Bit. Pavement Cl. 25 @ 2.0 Ton/C.Y,
269.14 51" 8"
4"
Ton
17.22 a"
29.56 38! Gal. ,
: Emulsion @ .04 Gal,/S.Y, for Surface Treatment
1,69 387 Ton Blotter Material, Clazs 44 @ g Lbs./S.Y,

(surf.

*Quantity based on MC-70,250 Liquid Asphalt,

Trim't. Mtce.)

W




.

g

FO P S TS S

EAST BOUND

RAMPS, LOOPS &

CRGSS ROAD
QUANTITY - QUANTITY
PER STA. WIDTH PER STA,
' 4,0
72,92
21,67 391 15.56
22.22 40" 16.11
96.30 38" 66.67
140,74
6.16 4,27
9,01
20.22 26" 12.44
1.16 26" 71

W, BOUND CROSSROAD

WIDTH

31
28"
291
261

26!

16"

16!

DEPTH

2“

4!'
8“
4"

Bll

UNIT

M, Gal,

Ton
Gal..

Gal.

Ton
Ton

Gal.

Ton

BASIS _ OF _ EESTIMATE 8

FHWA
REGION

STATE

FED AL PROJ NO.

ND.

FI-194-4(45)

DESCRIPTION

Water for Dust Palliative, Subgrade Preparation plus 20 Gal,/Ton
of Aggregate Base

Aggregate Base Course Cl, 5 € 1,5 Ton/C.¥, + 25%
§8-1h or CSS~lh Emuls, Asphalt for Tack Coat @ .05 Gal./S.Y.

88-1h or CSS-lh Emuls, Asphalt for Tack Coat € .05 Gal./S.Y.

Hot Bit. Pavement Cl, 25 @ 2.0 Ton/C.Y¥.

120-150 Asph. Cement for Hot Bit, Pavement @ 6.4 of Hot Bit. Pvm't.

*MC-70,250 Lig. Asph. @ .07 Gal./S,Y. or Petroleum Resin-0il Base

Emulsion & .04 Gal./s.Y. for Surface Treatment
Blotter Material, Class 44 @ 8 Lbs./S.Y, (Surf. Trtm't. Mtce.)

~*Quantity based on MC-70,250 Liguid Asphalt.




' phien | sTaie FEC. AID PROJ. NO. s:g&?i
NOTE: Curve Sections same as Tangent TYPIGAL_SE_CIIQN§. — - '
except for Superelevation MATINLINE B (NDJFI-194-4(45) 10 &
27" —EL: 21 -
48"
—t] Y 46! -
—=1,5' 42,5 21
~1.5 39° 2! -
 P— | 12 t ___JI 12! 4" -
4" Hot Bit. Pvm't. '
Area=13.5833 S.F. [ Slope=.021'/"
. F 6-
6:1 2" Ager. Base —” 4" Hot Bit. Pvm't,—" i1
(In Place) (In Place)
Lt, Roadway Rt. Roadway (Section Reversed)
Sta. 0-00 to 174254 Sta. 0-00 to 0+00
Sta, 17425+ to 21425+ Variable Widths Sta. 0400 to 4+50+ Var. Widths -4
21' ' - 27" -
—— 481 .
1t 46" L :
o 4! 391 - 3
. _-___4‘ =| 12| _i——- 12| i | 11]——————.-—
8" Hot Bit. Pvm't.
Area=28,3333 S.F,
4" Aggr. Base
Area=15,6667 S.F. .
‘ , Rt. Rdwy -7
Lt. Rdwy. (Section Reversed) Sta. 0+00 to 4+50+ Var. Widths
Sta. 17+25+ to 21425+ Var, Widths Sta. 4+50+ to 25425.5 i
Sta, 214254 to 25456,5 Sta. 30+10.5 to 33+57.0 B
Sta. 30+41.5 to 40420.6 . : -

s ;- e




s

NOTE: Curve Sections same as Tangent
except for Superelevation.

_TYPICAL_ SECTIONS

— e g m— g

(B :
STAYE | FEG. AiD) PRGYS. NG

P

TrsExy

8 IN.D., FI-194-4(45) 11

39! }_ - 21!
- 60| i
1 |
.y 58" ' C !
3 ‘ . 51" e A e
| 11" ‘ 121 —— | 12! | - 12!

8" Hot Bit, Pvm't, I
| Area=36,3333 S.F. |

MAINLINE

4" Ager. Base E
Area=19,6667 S.F.
Lt. Rdwy. Rt. Rdwy. (Section Reversed)
Sta. 40+20.6 to 50450 Sta. 33+57.0 to 50+50
44! -
L7t 42.6" T
1.3'“’_ 40' *1.3
et A e - 38" 1=
7" — 12" | 12! - 7'
» 4" Hot Bit. Pvm't.
gg§2rngd Area=13,0  S.F. - ‘ :
Ai , Slope = .021'/! |
; . T — T — — _ 31 -,
yoy - ik — 41
2" Aggr; Base EAST BOUND

Zﬁéﬁ Hot Bit. Pvm't,

(In Place) CROSS ROAD . (In Place)




e . VA R

! NOTE:

Curve Sections same as Tangent TYPICAL SECTIONS

except for Superelevation. —eET=T = —7—
RAMPS, LOOPS & WEST BOUND CROSSROAD

Foawa §
BEG!:

STATE

W

FED. AIT PROJ. NO.

D FI-194-4 (45)

32!
o7 30.6" -7
1.3L._._ 28| "‘—1.3'
—-—1L 26| Fll____
' 4" Hot Bit. Pvm't. Slope=.021'/' Tang.
Area=9.00 S.F. . 060 Max. Curve
1 = . : 3.
3'.1 - b J _/ w
2" Aggr. Base 4" Hot Bit. Pvm't.
(In Place) (In Place)
_MEMORTAL BRIDGE INTERCHANGE
E. Bd,, N.W. & N.E, Ramps
West Bound Crossroad
| 4
_ 32!
S5 31’ . .5'
—1-2.5'| 26I 2-5. ——— 4

8" Hot Bit, Pvm't, -
Area=19.00 S.F.

4" Aggr. Base
Area=10.50 S.F.

MEMORTAL BRIDGE INTERCHANGE

S.E. RAMP & LOOP
N.W. LOOP

EAST BOUND RAMP
S.W. RAMP

Slope=,021'/"' Tang;
.060'/' Max. Curves

McKENZIE DRIVE INTERCHANGE

N.W. & N,E. RAMPS

L




HATHION I bF T

See Plon
Layout

MEMORIAL BRIDGE APPROACHES s |N.D| rrvaaws | L3
(Milling and Surfacing) E-8L11MA% T @
approx. 4 C to C
2 172"t £xiting Surfacing &' x5 k38" 8" 6'x 12" L 1 172" New Surfocing
______ q_ | Seemy poenEs | e s
f

N

---Beg. Bridge
~End Bridge

TYPICAL SECTION

- .78

2 1/2"* Bituminous Surface tu be removed hy mitiing

ITTTITTIILTTTEZ. 22777,

[

Stockpile Site '"I

SE 1/4 Sec.16, Twp.|138N, Rge 80 W. !

|

P.C.C. Pym'l.—-

l_fr T T T T

IR

EXISTING

2a [

! 172" Hot Bil. Pvm't,

EXPANSION JOINT DETAIL

STFTZIFTIRTTTIT 7T I T T,
e

=

&S el

SURFACING




Curb Inlet (25+12.0-12.5" Lt.)
Top Elev. 1659.75 (13.5' Lt.)
Inv. Elev. 1654.09

Curb Inlet (24472,0-55,5' Rt.)

Top Elev. 1657.02 (54.5' Rt.)
Inv. Elev. 1652.36

29400

87'+ Rt.

AEG on | STATE

TED A DFRGY RO

SHEET

NG

8 (N.D.|FI-194-4(45)

14

€ Lt. Rdwy.

B

INSTALL BRIDGE APPROACH DRAINS

S 25405 (Med.) Skew 300 Lt. & Ahd. 515"::76'05}’
M~ 30+62 (Med.) Skew 30° Lt. & Ahd. (15"x76'CSP
o-
o' INSTALL PIPE CULVERTS
g 24+72.0 Rt. 15"x66'" CSP _ 1-CSES
30+30.0 Rt. 15"x132' CSP 1-CSES

(Incl. 10° Elbows & Connecting Bands)

l; El Rt. RdW’y«

FF ]

Outlet 40.5

e

Curb Inlet (30+68.8-12.5' Lt.)
Top Elev. 1660.06 (13.5' Lt.)
Inv. Elev. 1655.40

Curb Inlet (30430.0-55.5' Rt.)
Top Elev. 1658.66 (54.5' Rt.)
Inv,. Elev. 1654.00

T Dy G RhE N O TR TR T T ST,

Slope Var.

<

\

Qutlet 34.0

3

s 36§ PO dwanuur sy

NYLICN

spertue



S—

END BRIDGE -

\\ 26329

\

N

FHWA
REGION

STATE

FED. AID PROL. NO,

SHEET
NO.

N.D

JFI-194=4(45)

15

A—
y

iy

~— 24"

INSTALL BRIDGE APPROACH DRAIN (SINGLE)
20+65,2 = 2.0 Lt. ]

I INSTALI. PIPE CULVERT
264+65,2 Lt.0 T5"<40' CSP -« 1 CSES
(Incl. 1-17" Elbow & Connecting Band)

N

EAST BOUND RAMP

Outlet 31.5

-X;Grate Elev., 47.4

I

i

Inv. Elev. 43,0




Install Curb & Gutter Type-1
25+08.0 to 25 wg 9 Rt.

40 L.F,
30+32,9 to 30+72.8 Rt, 40 L.F,

' Rt. RdW'y.
— 24+67.9 to 25+08.5 Rt. 40 L.F.
29493.5 to 30+34.1 Rt. 40 L.F.

frat—

40'

/ | /l‘h‘*"'j

| Bridge Approach
' / Drain

] Top of Bridge Deck
(Beg. or End)

—

4"

gs‘immmm%"‘ T AR M W B e R R AR e M TG A R B TR IR, A B TR T IR 3, S R S DA A L A

Curb & Gutter

7!
7

- 23 e 16"
N

Additional Hot Bit. Pvm't.

100" ol

L

ELEVATION

el

i ST R " O T 2 = Qe z Y

E 5 = = o o ﬂ?;;;:m i STATE FED. Al Pr_ao.l. N:)'.H“ ':"Eﬁ
] :.;‘ & ;“J L.FI1-194-4(45) 16
8 g S.T. 183+24.4 SEL
3 1~ 31+15.3 ML 52.7' Lt.
< 3 |
1 / / | /
~
Lo -
™~ o
™~
ez - ) i T .
-3 Curb & Gutter7 2 Bridge Approach Drain
T 4

o s

L o U Y L S S A T R A

+



PN

TRANSITION AT BRIDGE ENDS

INSTALL CURB AND GUTTER - TYPE 1

26+29 to Z26409.2 Lt.

40 L.F,

T ey
Ay H . . N -
rreaa g STATE TED AL SRE NG

l | .
8 |N.D.FI-194-4(45)

.

17

26"

!
I

\—Bridge Approach Drains

Hot Bit, Pavement-

/ﬁ;rb & Gutter

24!

< End Bridge

o

Beg. Bridgzgr
——7 N\
PIAN -

East Bd. Ramp

| Additional

Top of Bridge Deck

100'
Hot Bit. Pvm't.—

- 40"

100!
Additiopal Hot Bit. Pwm't.

. ___]L

ELEVATION

f—o ‘ - 100"
Additional Hot Bita,Pvm't.-;7'

/

4"—‘1 p

ELEVATION

: ‘ East Bd. Ramp
' Sta, 36455.9 =
Sta, 179+15.5
Memorial Bridge Approach

___Ilzu___ .

Memorial Bridge Approach
West End

8" _—_—

M T TR TR LT R A I TN

ot i ewseaLg
FES A S

el




- ¥ s A " [
ol ey [ o £y . e S.8F Rl N BN ity
COMBINED CONCRETE CURB & GUTTER o | T £
0. ;
= TTh
; - FOR BRIDGE APPROACHES FI-194-4(45)  18° . .
- »
NOTES! i
) , ey o Allreinforcing Stee! B Doweis shell be included in !
T T T e T 36— — : price bid for Combined Concrete Curb 8 Gutter.
i‘“B r:Bi C“'| At locolions where bridge ond bridge curb oce
e, - consiructed on o skew the end section of Combired
ESs = ——— 7 ) ' Curb B GuHer cbutting bridge curb shali beconstructed
Craceof Bridge Curb Face of Curbl . je—— Expansion Joint é?g*\ NOTE on the skew, : ¢
Dashed dimensions and curb inlet apply fo - - H i
-2 B I-;-B| C= \ instalintion whese. requirad. Where Inets are See Standard D-752-3 for detoil of curb inlet.
40 - in ploce the englnesr will verify oll dimensions
and skew ongles before inataliations.
Bridge End ———4 PLAN
I—bA rB
= 20" —— T { 200" t
) § : I 3-§ %24" smooth round dowels
' F . Topof Curb ‘ {Greased full lengthl . . B C i i
- . . 4 2"-0" i
2-3 X 24" smooth round dowels ] rﬁw“r . —} (0 i 8 12 1 Curb Tronsition . :
[Grease this half) - . " " 18* ~ 1-No. 4 Ba ' . ! ﬁ o | i . _Guiter
See Sectien A'A—jﬂ 43 . Bt B & e e ocing Canflnues] No.3 Loops i e E 0 l )T'ﬂ’ I-No.d Bor D i Lin: -
. T }-— 12" ! — | S i A —— (See LoopDetail} 18" T \\ b1 i yMNo.3 Loops T 7| i ) -
2-§ #¥ g X12" openings == = | at Gutter Line ; t - . : . le——— 18" 3"l o
| Be=memgele i | i e : .
(See Section A-A for spacing) - 1 “; Ay 1 [’ E - : ! 7 ] i :
Bridge S \.3-No.7 B L ¥ 1 7 !
End __{&LLDA 1" Preformed Exponsion Jdaing :L No b i Pre armed Exponsion Jojat —/ L 18" 3-No. 7 Bars B‘_’ : - :
. {Spucing Conlinues) i
D - | ELEVATION B i
/ (| |
/ : n —— !
1 i H
23* Bock of Curb :5 Back of Curb7 _I_ - Graded Shidr.—y |
8" ST . zr_ . PR S A — i
¥ NOTE: rﬂ - o Nod Bar o Hs o) No.4 Bar — % i S Bit. Surf. Shidr. — :
. Yofs o T m 0 ; i ;.,_ T PR i TR =] G
Reduce 3" vertical } . - - ; ! i ! : _ T fFaceof _J 2 JJ 13 c P b Y i|
face of Gutter Line Nod -‘ & Rl Gutter ) } = T Bridge Curb ace ot urb lofet :
to O in 20' Focs of Gorb -+ Bar i o ] | ! A - Curb & Gutter } ]
y No.T Bars T !
T [SEE R w© ( i i
. l;nc:)of » 1 :| + §. o | |
[.1] ur — H o '_——“_-__—_‘- o H
. Ti No. 3 Loops ¥ "] - No. 3 Loops T A in 2 § u ) 2 ¢ Roadway £ - :
s o O S ey sl £ i £ : : s 3 :
| L == | 1y 14 5[5 * 3 5 5 |
o o |
~ MgiT\— Foce of Gulter — " Face of Gutter — T i
i L__/ b ™ Faca of Face of 2 ) :
: . - Curb B Gulter Curb Inlet ; Ed
rareen N B S VI = onrwr o e o A o0, Sort s —7 ,
{41 Bridge End} B8 { : -7 |
Curb d GP:"AN ith Tnlet : Graded Shldr.—;
- urb an utter wi nle .
SECTION A-A .
PLAN VIEW
Face of Curd -
. "
|"n.—\
X 24" smooth N —_
i'-R a;mmd dn;uls {R ,'»— N 7_'5.;
; (At Joint /T NodBor | o )
_& \ edbr L b + o ——— m o e No. 4 Bar
J 2f' ‘\ A i No, 7 Bars
:' MRl e T ':: _IL".‘_';CA;_;__b
T i Teas w3 3T to3sa tor Loass .
L i e “ (Varizble Lengrns] )
SECTION B-B SECTION C-C LOOP DETAIL

TYPICAL CURE & GUTTER SECTIONS

Aea piecemeniof nonforcma Gteel S sowelst




i

N

.7"

Sidewalk & Bikeway

T 4" Hot Bit. Pavement

B ’ e D
Freih
aecion | STATE FED AID PROJ NG

8 |N.D.|JFI-194~4(45) L7

P.C.C. 23430.5 NE Ramp=
179+15.5 Bridge Appro. 14' Lt.

P.T. 179425.3 W. Bd. X-Rd=
179+15.5 Bridge Appro. £

fidm —

|
|

0+00 SE Ramp = .
35+04.4 E. Bd. Ramp

23,31

£OF84.,5443°
T=39,1'
R=43

e

P.0.T. 36+55.9 E. Bd. Ramp=

179+15.5 Bridge Appro. 2.4!
Rt- '

P.0.C. 179+88.7 Bridge Appro.

37+29.1 E. Bd. Ramp=

Pavement Edge
of East
Service Road




e . - ~ MEMORIAL BRIDGE INTERCHANGE ~ S ¥ Y By -
. s

‘_49.14‘: 125 _lasrd ] o inbD Ff—(.’l-d(dj)
= : B — ———a — -AREAS SURFACED ON GRADING CONTRACT : : \ |
. — A | ' | ' | !
7‘ MED-X- OVER «
‘ ' § MED- X - Slo ) '
: A 18 872% LT 8RT, e
i R= 300 =3
! T= 49,1 :
E.Seryice Rd. -
4 =23.00"

- ’ -
. ) 0~ 1600
: . ) - A: 389 28 /\
_ ) . 1= 79.65 B

Leise2s g

‘ Maialina
: b= 652T8° . E_Bd, Ramp &
D= 2°00'(2-200'Sp) 0 =4.99139" . e \
R * 2864.93 D=1T3g - Molsling NE fomp NE Ramp W Bd. X-Rd. \5 i
Te= 392 39 R =3819.63 &=4193444° A=19.9419" 6219.87055° A76.25944° ’ .
L= 382 64 T 21€6.49 D=1*30'{z-200'sp) | _b=at00 pe5e3da0’ 0= 530"
Se= 2° L =332 76 R= 3813 83 R=1432°69 R=1628.44 A= 1042 14
Xe+2 35 5E=.0304 Te I566.24 T=251.87 Y180 09 ) T+56,99 )
Yoz 199 98 L= 259963 L= 498.45 L =556.42 L=use '
SE=.04%% Sex 150 . SE= 040/ SEr.03dA SE =021
Xc=1 75
,- ¥cr199.93
fy $¥=.0054 -
Cd

. seevice e,
A 22233330

o= &00'
Ra988.37
TaI8T.T2
L=370.82

. wﬂ—'

g.C 1i+24.62M L
D+00 NERaMP™

-
A7
o

March Line

NWLo
2= i9802562°

D = 43%00'(2- 2008} .
R 213642 . e b

0= 6'00'
R=955 3T

. ‘ - A e -" /
- £nd g BL|5+94 TNER Y=g .-
-\24'3258‘:\::_ - o St d o~ 4 SERomp
T . ; Y ; / A = [ 300060
PLUISTRHOR (a5 CAR o ¥

Le=200
L= 266 73 (Arc) T:=08.83
Xes 48.08 MWL z0p_ L=216.67
Ye=189.08 A=21158147 SE=.0214
p=11.44 0=6°00 i SELoop”
3 q:96.07 R=71678 [ b 832463479
° ! SE=060% T=13387 T 9661 0 =36*{2-200'5p.)
i Hidry gy . L= 264 48 NWowp 7T »
hw Dv oG a2t Aomp. e A . A= [61.80
S Nwﬂcmp.,q (] = ' Le=200
- L = 480.7T{Are)
_ Lo
AW —————_ 47, Xere0.74 !
nme
Q= 97.20
SE= 0604

SERomp
Q2N A=31.69306°
o D= 5%0"

ol Rail46.28
10 T2 32537
L=633.86

NWRomp

4 = 26.27806° . !
0= 600" 81, looR
R= 955 3T 3:0-51___%‘3\"4"‘ H
T=12230l 6ieig g
L2437 87
5E=.0387

W Bd.X~Rd.
4= 18,06416°
D=6°00"
Rz 45537
T=I51.86
L= 301.0T
SE = 038%
SW Ramp .

Curve (T) Curve ) Curva (3
b7 30.67236°  A=24.79490° N£=617553°
0= 12%00 n=g*00' D= 300"
R= 478.34 R=955.37 R=1910,08
T=135.68 _T=2100l Tz10304
W.Service Rd. L= 263.94 L= 413,25 =205 85
a=I63E" S£=.060%4 SE= DBOY SE=.060%
0 =600 E.Bd X7Rd
R=955.37 B2 14.97242%
T=13631 D230
L=271 85 R=2292.00
~ T=30119

L= 598 90
 SES031% . SERV: RD. SECT CONIT. THRU. McKENZIE DRIVE INTER. =

Exi3t Rd. E.Bd4 Romp

A=22 51667 W Rd X-Rd a5 412217

D= 1730 A 31T BO4T2? 0= 8*00"

R=2619.63 e D= 500" - © R:zI146.28

T=760.38 Rz 1144 28 T=550.82

L =F50EH T21794%5 . L = 1026.24 A
L =38609 SE=,0347 i
SE= Q344

o PL 5449 8OW Sury Rd.




i -

, .
4 o
. T L
vy
— T , .
3 - [ T Fo. 48 MOL N I
A — i .
: row | n o wofrsandys) | 21
; ; T ] e — :
. few 3 3 o —— :
Ay & o 2 4
+O o o % Y ot
-3 d q 03 4 x : v .
N e W) & L S —’5 ;
- - s g
- = e
PPN
e b=518 4 E.S#ryice Rd.
&y = R " 8 225.00°
FH - . men b= 16°00’
i &) T R= 359.26
&E of g Aol T+ 79.69
hy . Sl i3 . . L=136.25
_———————___ ;’.B - i . . . . i )
W S e 4 I -
e . ; 7 _
Mointing . T ’ N .
& 1. 5278° €.8d. Ramp S - q I .
otk o -:.99559‘ ‘ - ‘ Malnling ME Romp NERomp . -+ WBd.N-RE,
::m‘;’: :;5:;.03 : . C s : Avaispangt A1 948" 4419.87058* 25629944
L.- 382,84 T %166.49 - ’ D I"30°(2-200'9p) Dv4*00" D= 5%44' 30" p=5030"
. Cgeroe L 233276 g : / oo R~ 5819.03 ST Re1432.69 R*1028.14 Rsj042.04 -
%er2.38 SE.0307% i Teiteezé L. Te25teT T+180.09 Te56.98 Corr 1\9{;6.‘&,
. ves i9m98 Ls20996% - Ludgnys . L13s6.4z Leuz.er & oA @ e
SEx.0434 . - Sexi*30' | SE-.0MIA $E2.034% SE =.0204 < V4 &, o
. MexiT ) . & x%/q;’
T3y Yeei99.9 i o B,
& . ANy . ) ) &
n :
/ =g /
B a afr.
o E ofd
y - « E': &5 /;’ ¥ ;
; ] Ay wl g A Zle
4 2 +| g z|v A g e
3 El a8 8= V-
q b4 pricd i & # el
3 4 8 /
+ &
- e 1 = . : . N
.’ L -
L% —
v og = e ==t
e =
B —
B NWwL
== &= 130.02562°
: D+ 43%00 (272008}
7 R= u;(.;z & R=585.37
e Le= 21 . g T‘m..s -
= == ! ’E‘h fog: - Le 2aTa ) § HWLoop - AR . N\ Lezie. 8t
Ss :::?:;%z & iy AeaLiomat 5 egphé'\' - ) \\ SE=.0214
= - X - : A A Kiep
v I e pe 44 S Deamoo’ / R t Ap4d. 1347y
B & Rt e 4=96.07 WY RemeTe ; M y \ .1
oy _ SExDe0% of€  7-p3ar 7 ’ /R . D n36°{2-200'%)
Lo U427 £ g . 513 L=264.48 o8 " &y G 25¢ ] 3 7 Ra is1.80
i 5100 fi ol Ramps N a7 &l SE= 043 ’  gls X ” Lo 200
- Romp-14"s7 Y e RSN, AT B AR L = 488.7T(hrc)
- e \ TS = g‘ 4 L Xe240.74
TR 0 = 4 8% Yes192.29
T T— TSR T lla \ =R = } = 7 .
= L2 N .\_}}‘ // B p-:,:;q
~ = RN . 9T
- TR i5" % RS : uhll \ & ok
, R % \
B '\ —=x S '. \\ "
2, s — ! S .
, - h "I.y,,”% . L =0 ] \§ .
=
R/w by ) \ ﬁ ) Si = \\
7 AN -7k Con =~ \\ - o - \ SE g B
= b = X ' s b A0 31.89308° “
aslog 62 ) o DRGSR ] Dxg%00' \
. R=97.7" s A . N R - R ohea. 20 -
HyAama To1258 ey N = . TeB25.37
412627806 1) Nw Rem ; 25 SR AN La633.06
o= 5400 1s10 9730 B0 Rt xR il \\ . Lreaay
Teazaor Ly 7 T =® an 18.08416° ¥ N Sy Y
T=223.00 '0,...!.‘,."* -3 Dee6*00" & Ty R
Senosmy BT g Re985.37 ~. d = = ~
SE2.030% . . - ¥ N S “
Tuislas o SRS 2 Q
X L= 50107 d,ﬂt'? 7 y \\\
AR SE= 039% & . N RN
-ead AT 3W Remp ,/ K, Sy RN “ Ry
- "'&.ﬁ . Curvs (D Curve(D curve (B B A N - &
— 3. As 3167236  5%24.70480° As6.FT0S3" % R e
- - “S P 3 D= i2*00 pse*c0 - e300 7 e 4 “
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PAY LENGTH 481.1° L ' : - —
- s ' {27'-45" WITHOUT APFR. GURS | |
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. - . o . 21- _\-Qi BRIDGE ~ * -
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XL - ‘ KoL 2 e o ORI
: : F;’t‘":"&‘ $1ATE FED AID #ROG. NO.
ESTIMATED GUARDRATIL QUANTITIES 8 [N.DJFI-194~4(45)000
BOX BEAM GUARDRAIL*
. 3
L 1
U £ A o )
g 6D =
% R -wg 2 A o |3
\ 5':. " i Q e ﬁ : | M W 93 m-i-' ﬂg % g 'El
: S wi| e = ol o "4 .o o = Ol Ll ou
S8 12 e |8 "[3%3] 50 {98 8¢ [da)y gel o
R~ ., g'tnmé lAagm o | o« QE Hol e 38 8w
™ W UN Mo ﬁ%m :ﬁu Ng_Laﬂ_om g |83 Pel aa
' 7 T E B | gA] oo G| =t
89 | 08| 32| 8|T3wm|J NG| - YR sREd|Sal b 58 83
MYy Bl A wAalgam| nodE hglinmapaa | Bn' | ny Ao &E
' : - LF Ea. lE-Lavo a. E&. Erao an Ean‘ Ea. an Ea- Ea- an
21+46.65 to 23+75.75 Rt. E. Bd, Ramp 2291 5 5 {38 |38 5 387 38 716 1 |12 9
21+40.05 to 21+46.65 Rt. E. Bd. Ramp | ' - ' ' 1
{18+94.65 to 23%/5.75 Lt. E. Bd., Ramp |48L.1] 5 5 80 80 5 80| 80 {160 27 10
18+87.55 to 18+94.65 Lt, E. Bd. Ramp 1
TOTALS. 710.2] 10 | 10 118 {118 10 1181118 1236 | 1 | 39 2 19
*These items are not to be bid separate, but shall be included
in the price bid for items: '"Box Beam Guardrail"
and "End Treatment".
Install Box Beam Guardrail ' '
+ o tO E + . Rto' E.,.. Bd.ﬁ Ramp ' ’ 229 1 L,Fo
18394.,65 to 23+75.75 Lt. E. Bd. Ramp 481 1L. F.
' Install End Treatment
t. E. Bd. Ramp 1 Ea,
18+87 55 to 18494, 65 Lt. E. Bd. Ramp 1 Ea.
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PRTIRLIY

BOX BEAM GUARDRAIL
Quantities

Sta. 25+21.5 E. Bd. Ramp
Memorial Bridge Interchange
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- T 45,24! . NANSNNURRS et 3'-1y"
— NSRS ) NS 18 — 18" b =13er —
< T fems———— 45775 WITH APPR, CURB ————1 .
PAY LENGIR 229.4 _ '
B
. E
BOX BEAM GUARDRAIL %
Layout
| :
Sta. 27+83.5 Main Line :
L] - {3
Memorial Bridge Interchange
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SPLICE
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END BRIDGE
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Layout
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T

ESTIMATED GUARDRAII, QUANTITIES pecion | STATE FED. MO PROL. HO. o
BOX Beam Guardrail* 8 N.B. FI“194‘4(45)000 27 —I
rvar ) T
Py o .o = 1 i L g
= ~ ~[OQ b= o0 .5 = 9 {orel
¥} =l & o W HQw o w g = a
b N [ g | elo | - |e@n | egduo g wly
gRgl 88 T |2 AR83| % |BHSAERE, A, 450428 88, |
SEHAP G 18y Mg [ Buu|f0® | Geo|R TN RENIG S 9 0 ghadm 898 58
oY 9 ke | 879 s ad B R E RGN R g e dH R | e
Location HESS (32 |08 |TaR~NAdE | 2 8N00 [~0d |Hrmoo~0d gogsad |Ko
ROwEm M (nuh |t E | hginmE (M E [Hoanepym dumEaHa~N (F5
; LF |EA, |EA. |FA. | EA. | FA. | FA.| FA, | BA, |FA, |FA, | FA, | EA, | FA. | FA, .
22+83.1 to 25+12.5 Rt. M.L.W. Rdwy. 229.4 | 5 5 38 38 5 38 38 76 1 112 9 1 )
22+76 to 22+483.1 Rt M.L.W. Rdwy. 1
£3+8Z2.6 to 25436 L. M.L.W. Rdwy. L25.4 ) ) 25 25 5 25 25 50 L 7 6 1 :
23+57.6 to 23+82.6 Lt. M.L.W. Rdwy. _ i i
§30428.5 to 32+01.9 Rt. M.L.E. Rdwy.  073.4| 5 | 5 |28 | 28 5 | 28] 28 | 56 | 1 | 8 6 | 1 |
§ 324+01.9 to 32426.9 Rt. M.L.E. Rdwy. 1
L§p+54.5 to 32465.9 Lt. M.L.E. Rdwy. 211.4 | 5 3 35 35 S 35 35 70 1 11 ) 1
32%465.9 to 32+73 Lt, M.L.E. Rdwy. 1 |
TOTAL _ 7692.6 {20 |20 [126 126 20 | 126|126 | 252 4 38| 2 2 30 4
- *These items are not to be bhid separatély, but shall be included
in the price bid for items: "Box Beam Guardrail', "Box Beam
Guardrail-End Section" and "End Treatment".
Install Box Beam Guardrail Install Box Beam duardrail—End Section
22+83.1 to 25+12.5 Rt. M.L.W. Rdwy. 229.4 L.F. 23+57.6 to Z23+82.0 Lt. M.L.W. Rdwy. 1 Ea.
23+82.6 to 25438 Lt. M.L.W. Rdwy. 155.4 L.F. 32401.9 to 32+26,9 Rt. M.L.E. Rdwy. 1 Ea. r
30+28.5 to 324+01.9 Rt. M.L.E. Rdwy. 173.4 L.F.
30+54,5 to 32+65.9 Lt, M.L.E. Rdwy. 211.4 L.F. Install End Treatment :
’ 22+76 to 22+83.1 th MoLoW-V Rdwy. 1 Ea.

BOX

Sta., 27+83.5 Main Line
Memorial Bridge Interchange

BEAM GUARDRATIL
Quantities




FHWA | orate FED. AID PROJ. NO. SHEET

ESTIMATED GUARDRAIL QUANTITIES* "o INDJFI-194-4(45)000 | 25
3- CABLE GUARDRAIL 3 _ -
«; Iy *Not to be bid separately, but to be included
=8 : o - in the price bid for the item: "Three Cable
vdg 0 > v ol o TN Guardrail,
ek 80 le,2| 8,8 §(4. |20 |
@ Axladg God, S| 90 &8 B.| Install 3-Cable Guardrail
SSE Posts [RHQIEHO| 4 dE8810s b3 <9l 0955 to 3+80 Lt. So. Bound Rdwy. 325 L.F.
O T — R e daal gadooR| oo 6o | &4 1+42.5 to 3+80 Rt. So. Bound Rdwy.  237.5 L.F.
Location ihe | tn < , </ 2480 to 6405 Rt. No. Bound Rdwy, 325 L.F,

LF an Ea- an Ea‘ an an Ea. an Ei._ Y
0+55 to 3+80 Lt. S, Bd. Rdwyl 325 | 25 21 2 | 1 1 |25 | 14 2 | 2 by
1+42.5 to 3480 Rt. S. Bd.Rdwy43/.5| 18 21 2 1 1 18 10 2 2 o
2+80 to 6+05 Rt. N. Bd. Rdwy] 325 25 21 2 1 1 25 14 2 2 <

o
Totals 887.5{ 68 61{ 6 3 3 68 38 6 6 3
s o M
L4 L3 ..6 ;.Ib_'n uz-‘ -
W =1 i 2o S |
= = =, ?;,g —
— 0
<« &~ WY ok T
PN ° ) O
<2 o I | -
T +& ra 28 Direction of o — T
©E . _ ' Traffic No. _usl—— P 2 0
. [ * '
3 ? ? “ c-?-a
| ~i o l o0 U
i t Yo pirection
O— i 1 —O— of Traffic

—gp=— S0. Bound (. L )

D
D
D
ol
>
o]
D

0O 0 0 0o o 0 0O 0.0

40:
: 1 Taper 1 1 - —@»= Ramp .
B_O—_T_Gwﬁﬁuwx'u—u—u-cuv 1
T ;
o o Finished Ramp
Overhead Sign o Shldrs.
Future. Base ' <.
Finished - P b

3-CABLE GUARDRAIL
QUANTITIES

Sta. 3+30 § Median
South Bound Rdwy.
Memorial Bridge Interchange

111
Shoulder Xﬁ

— ——— s,
A ——— —

Variable

— —




—t—

? 'R.C;'169423;0:w' ——— "t,
B Wn Bd. X"Rdo 5 1704-0? L
| P.C.C. 164+40.7 pp=2==—"""F{njshed Shoulder
W . Bd s X-Rd © . O Sl 170 — .
2 16 6+84 o 0 Lt [ ] 25 ) ;" 0, ,7.:.' 5 f’ 50 9

165 Y — Bt e o TC 264290 , 1704+94.0 Rt.

165430 Lt. oo "
/_ D‘ ] ..- .'r...’. <
< e 'f166+80

Overhead
Sign Base

Install 3-Cable Guardrail

T65H5Z.5 to 168H0 Rt. E. Bd. X-Rd.
to 5+80 Rt. S.W. Ramp

0+00 S.W. Ramp
165+30 to 166+80 1L.t. E. Bd. X-Rd.
165469 to 170494 Rt. W. Bd. X-Rd,
166484 to 170409 Lt. W. Bd. X-Rd.

o0_o-Finished Shoulder

S '_,_Tf".'"":z’—;_ Sl End Bridge"Eo Bdo Ramp
- 3 170

Sy E. Bd. Ramp
26+46.5 Lt. S

E. Bd. Ramp 170

26+46.5 to 27+96.5 Lt., E. Bd. Ramp

P.C0+50 +
/5. . Ramp

ﬂ}ih »~ S.W. Ramp

id for the item: Three Cable Guardrail®.

7 *Eot to be bid separgtely, but to be included in the price

~a—Finished Shoulder

P.C.C. 3+13.9

“SHEET W

REGION STATE FFD. AlD PROJ. NO.

NO.

8 IN.D.|JFI-194-4(45)000 |29

Variable |

- W. Ramp
ESTIMATED GUARDRAIL QU_ANTITIES*
3-Cable Guardrail a\
'ﬁ ) o '
=t 60 = o 4 '
- g Q N Mol = |0 TN //
RV 58 | uw. |Bwa|l ST /A% |ba | o2
Location oo wrdx ox|lAgE - ¥ | 9a &~ 8 5‘!‘80
W 0b pPosts jusYl S| add o MY | Finished
58 535) 25 |shalzHal 38182 |23 Shoulder
o & [Line [End Ml < | H Em ledn,
; LF Ea.|] Fa.| Ea.]| Ea, Ea. Ea, Ea, Ea. Ea.
165+42.5 to 168+00 Rt.E. Bd. X-Rd |
=0+00 S.W, Ramp to 5+80 Rt, S, W.R{ 837.5 66| 4] 4 | & 2 | 2 66 | 34 | 4
165430 to 166+80 Lt. E.Bd. X-Rd. | 150 | 2§ 2 | .2 1§31 |} i1 7 2
165469 to 170+94 Rt. W.Bd. X-Rd, a2y 31 3 1 3 | 2 13 |42 [ 22 3 e
11166484 to 170+09 Lt. W. Bd, X-Rd.[ 325.00 25 5T 2 2 1 1 25 14 2 3-Cable Guardrail
{ [26+46.5 to 27+96.5 Lt. E.Bd. Ramp| 150.0] 11 111 1 1 0 11 7 1 QUANTITIES
Total o875 35| 12 12| 12 7 | 5 [155 | 84 |12 sta. 166430 Eo Bd X-RE |
| 1 1 1 ‘ . Memorial Bridge Interchange 5 '




e R L e S g S R -. PR %gggrzl ) %ég ﬂ OP S e e T et T I, ﬁ';*grgN p FE. .. o. . e
B . « W [sle) - ’
o t? e =-=\>\ \<§S§>\ P 8 |N.D.|FI-194-4(45)000 |30

~ 10+25 '—13+12.5 N.W. Loop Lt.
N.W. Loop o nd s
P.T. 94+66.1 — —-w— Finished Shoulder
NUW. Loop 174’*‘36'7 Wo Bdo X"Rdo =
170 14' Lt, End N.W. Loop
P, 15462.2
170 174431 .5 Rt.
¥ W. Bd. X-Rd.

27496.5 Lt.
/—31+59 Lt,
~J E. Bd. Ramp

TS 174t35 .6

~Finished SN——

Shoulder ,J__I QOp=
N N o a— 174""35.6 Eo Bde X“Rd. 24' R.to =
- \\\ Finished 31+62.7 E. Bd, Ramp 38' Rt.
__ «2Shoulder A.
T W ¢ © O wrv—r—r'rm“;*“ Install 3-Cable Guardrail
o L70+24 to 1/74+431.5 Rt. W. Bd. Rdwy. 337.5 L.F.
£170+37 5 Rt 1734+25.0 Rt, 10425 to 13+12.5 Lt. N.W. Loop 287.5 L.F.f
E Bd BX-Rdn Eo Bd. X_Rdo 27+96 .5 tO 31+59 Lt. Eo Bdo Ra.EIlp 362.5 L-F
. ° o 30 170+37.5 to 173+25 Rt. E. Bd. X-Rd. 287.5 L.F.|
ESTIMATED GUARDRAIL QUANTITIES*
T 1
3-Cable Guardrail g?ﬁfﬁﬁed 11
:E? ?J Shoulder
N
+ o el —— e l l
=% =l o H Sl Variable
03 2o | le i Zalds (8 |z ra
Cha PEuby |SRB| 23S (78 |83 |£%
. RN Wb o m-.—a% :::"d Y el B 5 END VIEW
Location gg Post -8?}333 5%43 'gg.g ow LH:P! scaol 000000000 =U2EAVSRE L
& Line [End |OmmM<dm |[Fo<g MM | ma (Mo 52_
LF Ea.{ Ea.| Ea.| Ea. Ea. Ea. Fa. Ea. Ea,
170494 to 174431.5 Rt, W. Bd. Rdwy. 337.5| 27 2 2 2 1 1 27 13 2
110+25 to 13+12.5 Lt. N.W. Loo 287.5| 22 2 2 2 1 1 22 12 2
274+96.5 to 31459 Lt. E. Bd. Ramp 362.5) 29 2 2 2 1 1 29 14 2 3-CABLE GUARDRATIL
20437 .5 to 173+25 R, E. Bd. X-Rd. 287.51 22 2 2 2 1 1 22 12 2 QUANTITIES
TOTAL : 1275.0 100 8 8 8 4 4 100 51 Sta. 170400 to 174+40
. ' M.L., Bridges Underpass ;
#Not to be bid separately, but to be included in the price - Memorial Bridge Interchange |
l bid for the item: "Three Cable Guardrail'', ‘




FED. AID PROJ. NO.

31

FHWA

REGION | STATE

. 8 [N.DJFI-194-4(45)000
Per ;
8-,1.41.4
Yoy Finished Shoulder
) ( 20425 N.E.R. Lt. 176475 W. Bd. X-Rd
174+36|7 We Bde X"'Rdo 14' Lto ; 20 { : o ° - @
15+62.2 End N.W. Loop 2.8 3 2 Overhead Sign Base "
2 1 &g " o nEH BEG. Bridge APPT. . .
© AN@_E e Lol g3l b T, 179425.3
. 175 - L ~=Q___ W. Bd. X-Rd. 179+15.5
0o . 22 € Existing Rd. 14" RC.
' L e %004y
L s B ) Shoulder 7 -
174431.5 P g 1] A Rl S R e — J
W- Bdl Rdwyo - L o - — . - il et [ 3 O
! e - .“1—16‘__‘.*. ) 1 1
31459 Lt. - o g _Finished Shoulder ! ——
l—E. Bd. Ramp W o o o0 a8 _ 0O n| Q 4%‘&/3{;\ - —
r 0 S.
34459 Lt. M arm
E. Bd. Ramp 35404 .4 Eo Bd. Ramp Future
Finished
Shoulder
_END_VIEW _
ESTIMATED GUARDRAIL QUANTITIES * Install 3-Cable Guardrail
b drai 31459 to 34459 Lt. E. Bd. Ramp 300.0 L.F.
3-Cable Guardrail ‘ 174+31.5 to 177431.5 Rt. W, Bd, X-Rd. 300.0 L.F.
- 9 20+25 to 22+37.5 Lt. N.E. Ramp 212,5 L.F,
r4;i =2 lo 'E '
98 2l o Eod| 33ES |5, |E3
Qo udd oxldeE | 228 |88 _8'%
. o a ™ UM O Oined O [} LY 8 = 4
Location SR Posts |g m_% U o's: 4o By olo U o T 0
=N o =l TR ] Gg'r{ o ¥} @ = [=0) E
k ‘“U"’Line End Oy gmpEHnn<ag [FHEH IOM o P B«
L.F. Ea.| Ea.|] Ea.] Ea. | Ea. Ea. Ea. Ea.| Ea. 3-CA ARDEA
31459 to 34+59 Lt. E. Bd. Ramp B00.0| 24| 1| 1| 1 | o |1 24 | 12 | 1 -CABLE GU IL
174+31.5 to 177+31.5 Rt. W. Bd. QUANTITIES
X-Rd., 300.0 | 23 1 1 1 0 1 23 12 1
20425 to 22+437.5 Lt. N.E. Ramp [212.5 | 16 2 2 2 1 1 16 9 2
TOTAL 812 .5 63 4 4 4 1 3 63 33 4 Sta._176+7§ W. Bd. X-Rd. ]
*Not to be bid separately, but to be included in the price Memorial Bridge Interchange |
bid for item; "Three Cable Guardrail'', ‘ .




L4+16

RAEGION FED. AID PROJ. NG. NO

.S 8 |N.D|FI-194-4(45)000 |32
Bt T
oF
° ¢f) —
e o 0. 0O 0O [ TR « YN ) o0 o 0. .0 O n. .0 O 0. .0 0 0 -0
\\_ s \_4J+03°5
Finished Shouldexr
q:: Direction of Traffic
(North Bound)
4540 47+00
! ) | | |

Direction of Traffic ey
(South Bound)

Overhead Sign Base

//P— Finished Shoulder

- 42428.5

Install 3-Cable Guardrail
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' BRIDGE RAIL
1" # PIFE SLEEVES,
TACK WELD TO INSIDE
AR S0 SW L OF BOY NEAM BEFSRE
PLATE FABRICATECN OF TAPPERED - -
SECTLON OF RAIL.
1 . W 6X35.56 STEEL
L R A ST & : / POST 6'-0" LOHG
\ . ] , | )
e o 1
¥ T .
T » . 4
I . — ¥ 6XB.5¢
: L, pL T ——— , ‘%L STEEL BLOCACUT ' =5
— ——— . - n T g I
—_ ke i
: i % :q :F, _"—'_“*-—u——iﬁv________h lli a ] é’ e mﬁ___,_________ [ S
| ' -l i i e — e e g e e o e e T —t i
| 1 : - I - - ] — ] s axs 70
| y / \ \ : L L STEEL FOST
| 4-7/8" § CARRIAGE BOLTS WrTH i ' 5-%/8" § CARRIAGE DOLTS WITH WEX NUT,
. HEX WOT & LOCK WASHERS. TAPERED WASHESS & LOGK WASHER,
i SQUARE HOLE SHALYL, BE PUNCHED BON BRAS GURKETA L ERONT BALL SHALL BE
IN FADRICATED FLAT PLATE & PUNCHED SJUARE 10 ACCOMMORATE THE CARRIAGE
FRONT WALL OF BOX BEAM } . BOLTS
ZLAR
EXPANSION SHALL BE PROVIDED AT THIS POINT WHEN
SHOWY ON THE PLANS.
13'-1-1/27 ; i‘—-. . : 190 -V '_Ji
‘ . _ . : _ CONT X .
_....3"‘ LN LT L 1'—0'1....&1’-0'2%-2"0" SRS S T ) —--I--—— 3t.pn ! 3-gn 1 270" 1. 2%.0" !‘ 3'-1-1/2" !— 3'-1-1/2"—>-Ld— 3.1.1/2" ' - 6t ais?a‘éﬁ‘x‘:%?"_
. : : i N i i Ledetf2 - 7 1yzvemi 1 | | — 6X6X3/16" BOX BEAM i Sigw
1 }‘H-—._.‘___‘__‘_ . : - | l l / L . - l
N 1 ] j - 17 1 . -, P TP TIY —7
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' | O N R 11y i1 WK Ly B : : i ]
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- . il -
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?
2 l -~ TOP QF CURB
» §
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1
- o ,‘
1 7 i
GUTTER LINE N
-
EXEYATLION c
1-i/8" .
1-1/8"
: = 5/8" ¢ MEX HEAD BOLTS WITH
. . 6X2-1/2% 124 1 2 SEE DETATL OF SPACER - | -~ §ID. HEX MUT, -(STAGGERED}
CUT LOWER LEC TO mem : el By .
o o 3'-9" SHOWN, N "‘_._::
; 1 t <] f—
S Bl o R i RN U fegn 1'-0 : ' F RN '
; 2-172% & : 2 N
i ’-'} ‘-‘- T N ]
El . [~ L.
5/16" L T T T T e e e e : TYMT 5/16" .2  WELDED "o -
VELDED TO " : Y P o ) 1 T e o s - * i Lo -
” CHANNL & H P ‘@‘“\ "@1; '@‘— . E = . 2
1““‘1‘1"‘:‘\- 1 I L } & !
T N B SR I N, S - [ Y S i ™ BOX REAM GUARDRAIL .
ST - by
e i : h - BARR :
ST = - tersa § N [ 4 IFR WALL
FERONI VIEW - 1" ¢ PIPE SLEEVES CLT TE ; |
¢ - SPOT WELD T EITHER END 7:IEW B S, N, BATL o ATEACHMENT DETAIL
SPACEZR_PETAIL CHANNEL OR PLATE TO e {
* : ALINE HOLES & HOLD TN ‘
. PLACE UNTIL BOLTS ARE : i
) ' . INSTALLED, - . B
; E¥D ¥I:EW
BLretkourt
) .
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BRIDGE RAIL,
1" @ PIPE SLEEVES. ’
TACK WELD TO ISSIDE :
2TL10"K4TNLS A" OF BOX BEAM BEFORE
PLATE
—-

FABRICATION OF TAPPERED
SECTION OF RAIL.
W 6X8,5$ STEEL h
& 10-6m & POST 6'-7" LONG - :
\ ’ / L ' ' |
TI ! ! -
et 638,58 % ?"E A '
- o . ] 8.5 . .
- 1 - e ot
N A]L .i!-%k éﬁ;L‘ ;:?e’!k STZEL BLOCKOUT . - i -
I ; '
i i H} o [ A > -3 > ©
7 i ii] i I
) ; - —— . e s 15 7Y
V : STEEL POST
4-7/8" @ CARRIAGE BULTS WETH $-5/8" B CARRIAGE 3OLTS WITH HEX MUT,
HEX NUT & LOCK WASHERS. - " TAPERED WASHERS & LOJK WASHER, THE
SQUARE HOLE SHALL BE PUNCHED BOX BEAM GUAEDRATL FRONT WALL SHALL BE
IN FABRICATED FLAT FLATE & PUNCHED SQUARE TO ACCOMMODATE THE CARRIAGE
FRONT WALL OF BOX BEAM : HOLTS
PLAN
EXPANSION SHALL BE PROVIDED AT THIS POINT
WHEN SHOWN ON THE PLANS,
‘ _— ‘ - o
b ™ E37-1.142" 5 -_-*—i—- 181-0" - ]
‘ > _ . : j . ’ . CONTINUE. WITH STD,
_,_Ja";,s".;a"'__ LA I IR I L S R L L. 2 T 1 N AP S m_._‘__ dgr e e ___._[.4_ 2108 1 2hogn lr gia1-1/2 o 3 1e1jgv— —L 30o1-1/2v — 6" BuST SPACING.
A T : | bt o7y ; i | 6x6xX3/16" mox sgan | : ! g w
R i ; “4-1/2 -7- ) ; I
N in 7 i L L/ ] i
B i - i 72 Y [ Y i ] I 4K i i i
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| o ' AN SPLICE B : . . ) N : N spnice
: ; . : m. i _
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L ' ' ' ELEYATION . : ¢
: ’ : o . 1-1/8"
. o 5/8" ¢ HEX HEAD BOLTS WITH
6XZ=1/2X 12 v K SEE DETAIL OF SPACER . | . STD, HEX NUT, (STAGGERED}.
) an GUT LOWER LEG TO LENGYH . - . : .
S ———— R SHOWN. - . - ' . .
—— & 1‘--6" - 1t =meer] . : 5 e R : .
i . 2-p42¢
| ks T
S/16" B — N T A : ) 5/16" ¥ WELDED el T
WELDED TG N NN W A 5 : N = RETUEEN GANKEL Lios i
CHANNL & & :-“ir\_‘ — i@\ F ! ; -
_ L. \‘l { i BOX BEAM GUARDRALL
TR \ L. 17780 r RARRIER WALL
ERCGNE VIEW - 1" # PIPE SLEEVES GUT ™~
‘‘‘‘ e SPOT WELD TO £FTHER g Np v IEW B e ATEAGIRENT BETAIL
SPACER_DETAIL CHANNEL OR PIATE T ——— = ==% ' Cone
ALTNE HOLES & HOLD IN
PLACE INTIL BOLTS ARE
INSTALLED.
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25'-0" Terminal Section

6' Post Spacing
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126" Special
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0 Beam Guardrail
b ¢~ See std, D-722-1
\ for Details
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QUANTITIES

1

Underground Conductor
No. 14, Type XHHW

T
Q
-l
t
5
7
LF LF
412 | 83

Existing Presence Detector Loops
o/ ~ (In Place to Remain) ’
: -~ el
4 Turns 6' x 10' Loop e~ "“-:“k..,ﬁ Existing Pull Box
142 L.F. - XHHW SR T I~ Sta. -(0+73)-1.75" LT.
%geg.g.t§g¥5810t Q:%::,\\ ~2\\‘;ftf“ﬁ£52 Place to
? \~§=é: - 0o ~ —
"k\\
RN :
\\ N \ﬂ"""
\\\§:\ s
\g\
\;\
xg\
AN
AN
4 Turns 6' x 6' Presence Loops AN

270 L.F., - XHHW
51 L.F. Saw Slot
(See Detail)

TRAFFIC CONTROL SYSTEM
Loop Detectors

1-94 Bus. Loop
& Memorial Highway

Bﬁismarck, N.D.

*ATRDETRE:
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ull Box = a 3 |NDJFI-194-4(4 9
i! ta, -(0473)-1. 75* Lt I-194-4(45)000139
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1" Dia, Conduit 3, 1' Dia,
‘// ﬂ\\\\‘gﬂ Conduit FZ Sta, 0400
o i G | - 7 !
A /A g I3 '
BT R e ——
1 N ¢ M it ) { % *Existing Presence Detectors
oA P03 Po2% S S Loops to Remain in Place,
1\. I) '\\ ”' |\‘ /} '\‘ ;/'
e ms” e’ e cemmnt . SNt o et
'
l..3_.._6' | ‘ Sta, -(0+50)
F"‘ -
Existing
End of Bridgze
Sta, =(0+77)
Existing
1" Dia, Conduit—

Existing Concrete

R

A L Y. T A ST T 1 T e Y T P S

" B-B

Existing

1" Dia. Conduit

6"

i

See Standard Drawing D~777-7 for
detalls nct shown.

TRAFFIC CONTROL SYSTEM
CONDITT & LOOP LAYOUT
§ sta. -(0+50) - 37 Re.
1-94 Bus, Locp & Memorisl Hs
: Biamarck, M.D.
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Existing

e e e

A




/010" s

¢ Roadwe y

‘Iu\

£Existirg
Z dop Leod-in
lonductor

No /4 Type XHHW
f (‘ona’urc/:r

Exis tiria

['dia Corndurf
Ex::sv‘-/'ng

Junction Box

Exsrs *in

/i dia Condur

T il
I
i } r'/'—‘ ———————— J!. —% - —'-T’\*
I ! r,' | I : i \r\\ '
Lo . Yo
. Py |
i | | L ;
L | b
| 1 Pty
R Lo
!’,::g'.“.”.'}n}';-_r-:-?)_-k_ _________ - T - i___:,r ;
iig - 32"4'.-(3+40)~/Z’/?ff{ Pt
| b
PN S . P P y

o | srare FED 4.0 PROU. MO ShEer 3
8 |N.DJFI-194-4(453000i 40 |

TRAFFIC CONTROL SYSTEM
Existing :
St - (3+40) locp layout
Details
F~94 Bes Locpd Memoriol .

JEmiare i, A0,

1l
A A 4

TR U AT s ECLPIS T T KM!‘.#‘-‘.:KL

e LS E




S

P mm;gm?fﬂm'&l‘, S S A Lot Tty IR g, AR = Srgstid e L et g 7 FIR T et £ N YR R N R G IR et + TR Y TR A T R S T T AL TR e ST I T W & DR TR S NV T R U AT TS S SRR L L A A T s E e "ﬁ.’ : R P AN T R PR i\- ,:
! AN EREO,, N e f;.
; {FI-194-~ 4(45)000 41
4 o B IR s T L M A AT T T AT A BT N pe e _'
¢ f P%
;__ / f ®
g E =]
; A
g A é
|
i __179%1585 BK.= T
1 7 iS0¢350AHD :
i Yo West Bridee Approach
B R
5 y ~ % o 3
; ’ LY ‘
J K ~ \“\, i
f ;
£, K
\\ 3
: TN g
4" Yellow Line
3" Between
E:
g
F
;
£
‘ ,
| z.
%
[}

Install Pavement Marking, Drop on Beads Type II - Lines
Barrier Lines, Dbl, 4" Yellow - 3" Between , 930 L.F.

MEMORIAL BRIDGE INTERCBANGE

Pavement Marking
&
Signing Layout
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Install Pavement Marking, Drop on Beads Type II - Lines
Barrier Lines, Double 4" Yellow, 3" Between
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4" Yellow Line
3" Between
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Install Plastic Pvm't. Mk. Film Line (Retro-Refl.) 8" Yellow Lines
Barrier Lines, DbIl. 4" Yellow, 3" Between Lt. & Rt. 323 S.F. 5' Ctrs. @ 45°
Chamnelizing Line, 8" White Rt. | 17 S.F. - -
Diagonal Lines, Lt. & Rt. 110 S.F. 4" Yellow Lines
_ 3" Between -
Install Plastic Pvm't. Mk. Film Message (Retro-Refl.) ,
Only L Ea. . - 22 8.F.
Thru Arrow 1 Ea, - 12.5 S.F. ,
\\L
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INSTALL, PAVEMENT MARKING DROP ON BEADS-TYPE-II-LINES

Sta. 154+00 to 160+00-Rt. Edge Lines~4" White ' 600 L.F,
Sta. 154+00 to 160+00~Lt. Edge Lines~4" Yellow - 600 L.F.
Sta. 154+00 to 161+00-Lane Lines-4" White (10°' Line,30' Skip) 340 L.F
Sta. 154+00 to 160+00-Lane Lines-4" Yellow (10°' Line,30' Skip) 260 L.F.

, ) I800 L.F.

SHEET
FHWA

A FED. AID PROJ NG.

REGION | ST E NG
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Pavement Marking Lavout

Memorial Bridge Inchg.
Cross Road




FHva R 9-.‘.2-1'_‘-'
INSTALL PLASTIC PAVEMENT MARKING FILM-MESSAGES (RETRO-REFL.) ";*’" ND O Bom ho
St. Arrows 5 Ea, 62.5 S.F, D.[L-194-4(45)000 |45
Lt. Arrows 1 Ea, - 15.0 8.F,
Thru & Rt. Arrows 1l Ea. 29.0 §.F.
Only _ 1 Ea. 22.0 S.F,

128.5 S.F.

INSTALL PLASTIC PAVEMENT MARKING FILM-LINES (RETRO-REFL.)

Sta, 161+00 to 179+25 W. Bd. X-Rd.-Lane Lines-4" White
(10' Line, 30' skip) 50.0 S.F.
ENTRANCE RAMP (E. Bd. Ramp)~Lane Lines-4" White
(10‘ Line, 30! Skip) 13.3 S.F.
Sta. 164+10 to 165+10 W. Bd, X=Rd.-Chan Line-8" White 66.7 S.F.
Sta, 164+60 to 165+10 W. Bd. X-Rd.-Lt. Edge Line
. 4" vellow 20.0 S.F.

.0 S.F,
ey —V70 _
=
l:?O
. INSTALL PAVEMENT MARKING DROP ON BEADS-TYPE II-LINES : ‘
Sta. 7402 to L1I+00 N.W. Loop-Rt., Edge Lines~-4" White—__ 398 L.F. u
Sta., 7402 to 114+00 N.W, Loop-Lt. Edge Lines-4" Yellow 398 L.F. |
EXIT RAMP (S.W. Ramp)-4" White (Gore). 875 L.F.
Sta, 0400 to 3+13 S.W. Ramp-Lt. Edge Lines=-4" White 50 L.F.
Sta. 0400 to 3413 S.E. Ramp-Lt. Edge Lines-4" Yellow 50 L.F. \
) [ . . \
Sta., 171+00 to 160+00 W. Bd. X-Rd,-Rt. Edge Lines-4" Y \
) White 1100 L.F, L\ Y
Sta., 171400 to 160400 W, Bd. X-Rd.-Lt, Edge Lines-4" N\
. Yeliow 1100 L.F. \ X\
‘Sta. 171400 to 160400 E. Bd. X-Rd-Rt. Edge Lines-4" ' : \
_ B . . White 800 1,.F. ' \
Sta, 20400 to 28+00 E. Bd. Ramp-Rt. Edge Lines 4" N \
White 800 LoFo ) \ ’
Sta. 20+00 to 28+00 E. Bd, Ramp-Lt. Edge Lines-4"
: . Yellow 800 L.F.
EXIT RAMP (N.W. Ramp)-4" White (Gore) 875 L.F.
Sta, 8+00 to 11440 N.W..Ramp-Rt. Edge Lines-4" White 310 L,F. ‘ . 3
Sta, 8+00 to 11+40 N.W. Ramp-Lt. Edge Lines-4" Yellow 330 L.F. : : PAVEMENT MARKING
Sta. 171+00 to 160400 E. Bd. X-Rd.-Lt. Edge Llnesii" 900 1 Layout
‘ Yellow "L.F. .
o 8786 L.F. ' : " MEMORIAL BRIDGE INCHG.

CROSS5-ROADS




INSTALL PAVEMENT MARKING DROP ON BEADS, TYPE II-(LINES)

Sta. 0400 to 25+00 M.L.-Lane Lines-4" White
Sta, 0+00 to 25+00 M.L.-Outside Edge Lines-6" White
Sta. 0+00 to 25+00 M.L.-Median Edge Lines-6" Yellow
Sta. 0+00 to 7402 N,W. Loop-Lt. Edge Lines-4" Yellow
EXIT RAMP (E, Bd. Ramp)-8'" White (Gore)
Sta. 0+00 to 8400 N.W. Ramp-Rt. Edge Lines=4'" White
ENTRANCE RAMP (N.W, Loop)-Rt. Edge Lines-6" White
ENTRANCE RAMP (N,W, Loop)=-Lt. Edge Lines-8" White
ENTRANCE RAMP (N.W. Loop)-Lane Lines-4" White

(10' Line, 30' skip)
Sta. 0+00 to 7402 N.W. Loop-Rt. Edge Lines-4'" White
ENTRANCE RAMP (N.E.R.)-Rt. Edge Lines-6" White
ENTRANCE RAMP gN . E oR . ; "'I-tt . Edge Lines-8" White
ENTRANCE RAMP (N.E.R.)-Lane Lines-4" White
' : (10' .Line, 30' skip)

Sta. 0+00 to 14+00C N.E.R.-Rt. Edge Lines-4" White
Sta, 0400 to 14H00 N.E.R.-Lt. Edge Lines-4" Yellow
Sta, 0+00 to 20+00 E.Bd. Ramp-Rt. Edge Lines-4" White
Sta, 0+00 to 20+00 E.Bd, Ramp-Lt. Edge Lines-4" Yellow
EXIT RAMP (N.W. Ramp)-4" White (Gore% .

1250
7500
7500
350
1750
800
60
390

100
550

60
390

100
350
350
700
1400
875
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PAVEMENT MARKING
Layout

Memorial Bridge Interchange




INSTALL PAVEMENT MARKING DROP ON BEADS-TYPE II-LINES
Sta. 0 to 30+00 M.L.-Lane Lines- ite
, (10' Line 30" Skip)
Sta, 25400 to 30+00 M.L.-Rt. Edge Lines-6" White
Sta. 25+00 to 30+00 M.L.-Lt. Edge Lines-6" Yellow
Sta. 0400 to 1400 S.E.R.-Rt. Edge Lines-4" White
Sta. 000 to 1400 S.E.R.-Lt. Edge Lines-4" Yellow
EXIT RAMP (N.E,R.)-4" White (Gore)
Sta., 14+00 to 23+30 N.E.R.-Rt. Edge Lines-4" White
Stao 14"’00 tO 23+30 N-EoRo-Lto Edge LineS-‘Zl-" YellOW
EXIT RAMP (E. Bd. X-Rd.)-4 White (Gore) : -
Sta. 171400 to 179+25 E. Bd., X-Rd.-Rt. Edge Lines-
4" White
Sta., 171+00 to 179425 E. Bd, X-Rd.-Lt, Edge Lines-
4" Yellow
Sta. 114+00 to 15462 N.W, Loop-Lt. Edg Lines-4"Yellow
Sta, 11+00 to 15+62 N.W. Loop-Rt. Edge Lines-4" White
EXIT RAMP (S.E.L,)-4" White (Gore) :
Sta. 174+30 to 176+36 S.E.L.-Rt. Edge Lines=-4" White
Sta, 174430 to 176+36 S.E.L.-Lt. Edge Lines-4" Yellow
Sta. 171400 to 179+25 W, Bd. X-Rd.-Rt. Edge Liqaﬁ-#"
' ite
Sta, 171400 to 179+25 W. Bd. X-Rd.-Lt. Edge Lines
4" Yellow .
EXIT RAMP (W- Bd. X'Rdo)'4" "Thite(GO‘re)
ENTRANCE RAMP EE. Bd. Ramp)-Lane Line
4" Yhite (10' Line, 30' Skip)
204+00-28+00 E. Bd. Ramp-Lt.
dge Lines-4'" Yellow

INSTALL PLASTIC PAVEMENT MARKING FILM-LINES (RETRO-REFL.)

Sta. 161400 to 179+25 E., Bd. X-Rd.-Lane Lines-4'" White ~ . '
(10' Line, 30' Skip) 100,0 S.F. ' , ,
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INSTALL PLASTIC PAVEMENT MARKING FILM-MESSAGES. (RETRO~REFL.,)

St. Arrow 1l Ea. 12.5 S.F.
Thru & Rt. Arrow 1 Ea. . 29.0 S5.F.
Thru & Lt. Arrow . 1 Ea. 29.0 S.F.
70.5 S.F.
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INSTALL PAVEMENT-MARKING‘DROP‘ON BEAD, TYPE II-LINES

Sta. 31+00 to 50+o0 M.IL.-Lane Lines—4" White (10' Line, 30' Skip) 950 L.F.
Sta. 31400 to 50+00 M.L.~Outside Edge Lines-6" White ' 5700 L.F,
Sta. 31+00 to 50+00 M.L.-Median Edge Lines~6" Yellow 4500 L.F.
EXIT RAMP (S.E.R.)-8" White (Gore) _ 1750
Sta. 11468 to 1+00 S.E.R.~Rt., Edge Lines—4" White 1020 L.F.
Sta. 11468 to 1+00 S.E.R.-Lt. Edge Lines-4" Yellow : 970 L.F.
ENTRANCE RAMP (S.W. Ramp)-Lt. Edge Lines-8" White 390 L.F.
ENTRANCE RAMP (S.W. Ramp)~Rt. Edge Lines-6" White 60 L,F,
ENTRANCE RAMP (S,W. Ramp)-Lane Lines-4" White (10! Line, 30' Skip) 100 L.F,
Sta., 3+13 to 9+33 S.W. Ramp-Rt. Edge Lines-4" White 250 L.F.
Sta. 3+13 to 9+33 S,W. Ramp-Lt. Edge Lines-4" Yellow 250 L.F.
" EXIT RAMP (M.W.R.)~8" White (Gore) . _ ' 1750 L.F,
Sta. 0+00 to 7+17 W.W.R,~Rt. Edge Lines-4" White 450 L.F,
Sta. 0+00 to 7+17 N.W.R.-Lt. Edge Lines~4" Yellow 450 L.F.
ENTRANCE RAMP (N.E,R,)~Lt. Edge Lineg~8" White . 3%0 L.F.
ENTRANCE RAMP (N.E,R.)-Rt, Edge Lines-6" White 60 L.F,
ENTRANCE RAMP (N.E.R,)-Lane Lines-4" White (10'Line, 30' Skip) . 100 L.F,
Sta. 0+00 to 7+17 N.E,R.-Rt. Edge Lines—4" White ' 450 L.F.
Sta, 0400 to 7+17 N,E.R.-Lt. Edge Lines-4" Yellow ' : 450 L.F.
ENTRANCE RAMP (§.E.L3)-Lt Edge Lines-8" White 390 L,F,
ENTRANCE RAMP (S.E.L.,)~Rt, Edge Lines-6" White 60 L,¥ .
- ENTRANCE RAMP (S.E.L.)~Lane Lines~4" White (10' Line, 30' Skip) - 100 L.F,
Sta, 176+36 to 183+00 S.E.L,-Rt. Edge Lines-4" White : 515 L.F,
Sta. 176+36 to 183+00 S.E.L,~Lt. Edge Lines—4" Yellow 515 L.F.
Sta. 35+76 W. SERV. Rd. to 40+09 E. SERV. Rd.-Barrier Lines-~4" Dbl 1000 L.F.

A Yellow, 3" Between, .
Sta. 42+00 to 50+00 M.L. Rt. - Left Side Lane Transfer line - 6" Yellow 1200 L.F,
- | 23820 L.F.
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G20-1-60
G20-53-60
Type II1 Barricade

G20-2-60
Type III Barricade

W20-1-48
Ahead

EAST END MEMORIAL BRIDGE
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W20-1-48
Ahead

G20-2-60
Type III Barricade

G20-2-60
Type III Barricade
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CORRUGATED STEEL PIPE CULVERTS AND END SECTIONS s [N.D. 50
’ This connection for 42" thru 84"
Pipe ond Connecting Bands shali conform tongpﬂcdlid sactions of 1"'OSHD diameier pifm to be bolted or .
Stendard Spactications end to AASHO M-36. g:louﬁb fo the e;\d ssction with wpn ———
. bolts or rivets.
Top sdga of all End Sactions to have tubing reinforcemant or roiled fubed ¥ - Connector  Section
T S5 st AL T IR A AP ! T . ERD SELLIAES
o 212" v, Angle for thru a. an x x iy Lo " Pipe p : [—rips
Golv, Angle for 78" and 84" Dia. Angles 1o be attached by &l % bors - (2" for 42" Dla. thry 84" Dia. (Bolted) - * * DIMENSIONS Approx| o o
and nuts. Angles are 10 extend from Pipe to the corner wing bend, i < PIPE | BALV.L . | Siops
. & g ‘ ~Con?;cfor Luq} ¥ Threaded Galv. DIA. !THICK.\ A I B H L W
Elorgated plpe sholl be fectory preformed so that the vartica diamater © f Gaivanized Ky onk Typs ., o — 7 * Rod {tn,} |; - ' i i
sheliba 5% greaks ond thehorizontal dlameter 5% leas than a circular i 3 3 “  Threaded Gulv.—'z # Rod r ‘ (Ov§r top only) : In. in. In. In. In. | Rate [Piece
plps. - {Futk Round) ! N 15 |l.o64| 7 ] & 26 | 30 j2-l2:b] f
FIH Halght Tobies ore based on the following criterio) 4 E wp | ' 16 loe4| 8 1o 6 31 | 36 le-t/2sif o
L mronumu:gh:;lio ib/f13 5 s B et 24 [[064] 10} 13 6 | 41 |48 |22 |
3. Bedd ,,';- Class € 2 .3 e /55 18% aND 247 ONLY 30" AND 36" ONLY 30 lo7el| 12 | 18| 8 | 51| 60 |o-l/2at| ¢
4 Compaction = 95% Procter D.M"E‘ ¥ - Edge Reinforcement —
8 Modutus of possive soli rasistance (E ')=1400 psi {Sas Section C-C) 36 || 079 14 i9 o 60 | 72 [e-/2:i| 2
6. H-20 Live Lood (o ROD CONNECTION DETAILS 42 || Jo9| 16 ; 22 | || | 69 | B4 |2d/2:] 2
g ) 48 A09 iB 27 2 78 o0 |2-i/4:] 2
L} [ u .
= ) P N w oA —— 1" wide I2 Ga Strap 54 |1to9] i8 |-30 ! 12 | 84 j102] 2 2
s _EGOIO\;D."I.'I.?JHQQ 1n. thick, PLAN Pipe - | with St'd. 8" long x #60 || to9| 18 | 33 ] 12 |87 | 114 [i-340] 3
.Connacting Band 1 necessary, worp inslape to 'ﬁis drf,';’ﬂ:’l‘f'if:‘:":s %66 |l 109| 18 | 36 | 12 | 87 | 120 |I-W/2| 3
[» - - .- { See Notes) . r:ulch stope of End Saction. ! gatvanized.) 72 109 8 39 2 a7 (28 1-1731] 3
ALTERNATE % & %" Golv. Buttonhead Rivets 7 - - %78 || 109, 18 | 42 | lg | 87 | 132 i-vai| 3
apaced 6° C.19C. Overall length I’ . Variabte Slope #84 || .Jo9| 18 | 45 | 12 |"87 | 138 i-i/6:l} 3

2% 2% Yo"

2- SPOT-WELDS 70 DEVELOP
STRENGTH OF BOLT

< %%4" CARRIAGE BOLT

Eﬁ EIIQ" “B"B"
CHANNEL COUPLING BAND
FOR USE ON FLANGED END C.S.P

{ CHANNEL COUPLING BANDS
SHALL BE ¥WO PIECE }

BUTYL GASKET
WHERE REQUIRE

2¥'x
SPIRAL C.5.P

0

e W 22 REFORMED TO AGCEPT
'"]: - %’" FLANGE, ANNUL AR, DIMP
A THICKNESS " AND HUGGER COUPLERS

NOMINAL DIMENSIONS

SECTION "A A"

NOTE: Tubing is sHpped ower the
shes! and rivets prior to forming

CROSS SECTION OF WING CHANNEL COUPLING BAND

of rlvats = 0, 78",

operations of the End Section. ﬂ(/* [
AN |
SECTION C-C S R .-
e ———— [ T ECr:rlm' plote

¥16" Holes for Bolts or Rivets
™ {IZ"Mox. Spacing)

ELE VATION

o 6 8] 2K 2% g ANGLE
b A

End Secti n .
e Ly End oraciu:;n:r. ?lrmzip': ;: ?ﬁimd X e N MAX, FIL HEVGHTS OVER TOP OF PIPE 5 st e MIN MAX. FILL HEIGHTS OVER TOP OF PIPE
o to End Section in field. Thickness of Eﬁ: OlA COVER GALY METAL THICKNESS (.} E x DIA. COVER GALV METAL THICKNESS (H.)
Toe Plate to be same as End Saction, =‘m (N (i) 064 079 108 138 168 g < {IN.} (W) 064 079 109 138 Be
t Where Toe Plate is naeded the Toe 71 16 2 48 60 78 (88) |89 (06} jIof (18} 1.2 15 12 67 73
!Dlou.. Boi.ls and Nuts ore to be inciuded 2.6 a4z T Y 5l s4 (76 |71 (o0 [79 (ow ] +.8 T z 5E &
fn price bid for End Sections. 126 a8 12 36 a5 | 57 (66) |61 (80) [66 (88} ] 3.1 24 2 4z a8 59
159 | 54 12 32 40 | 62(59) |55 (7)) (59 (79)] 4.9 30 12 34 36 a7
(R\%?rorlf ﬁ?xs:técés'g'_' t‘*/z'-‘xe"aou 19.6 | - 60 i2 29 36 | 49 (53) |5 {64) |54 (M [ 7] 36 2 28 30 39 4l
238 | 66 12 26 33 ar |49 (58) |51 (64)1 9.6 a2 12 30 43 146 (E€7) |48 (70} 50 (7%
283 | 72 12 24 30 a4 |47 (53) |49 (58} {12.8 48 12 27 37 145 (SB} |46 (6N |47 (64)
33z| 7 12 22 28 41 a6 (49 |47 (54) {15.9 59 12 33 |43 (52) 44 (54) {45 (57
5| 84 2 2t 26 38 a5 a6 (51) |19.6 ) 12 a3 (a7 |43 (99) |44 (50
442! 90 12 19 24 35 43 a5 {EL 8 6 12 42 43 |43 (4D
80.3| 98 12 18 25 23 40 aq 283 72 12 4 43
987 | lo2 24 (7 2 3 38 42 |33.2 78 2 39
Mo~ TENSION STRAP 836 | 108 24 20 30 35 3g  |38.5 a4 12 35
AND BOLT BAR 709 | 4 24 19 28 34 37 VALUES FOR ELONGATED PIPE ARE SHOWN IN PARENTHESES
Gonfi i 785! 120 24 27 32 35 " _ "
WING CHANNEL COUPLING BAND Aoud Bord ) * ‘ 3 F—--’-szs——<]
o |2"t'!2 e Bar 6 Strap Connecior T [
B - ' - SR
LEL 2%y 27" £ \W”\‘f : R .
3 t > 1,0 B Yo
|M IO 1é“
| Rolled End Pipe % 2"
1] : ’ 3" BY |" CORRUGATIONS 2% BY &' CORRUGATIONS

CORRUGATED STEEL PIPE
FLANGE BAND

DETAILS

WING CHANNEL COUPLING BAND.
FOR ANNULAR C.S.P OR

REFORMED H.C.S.P
CONNECTING

‘— Galyv, Tos Plate required on

i

s 7 — —p A
/5" 18" AND 24" ONLY

Flow Li '\ - _ STRAP CONNECTION DETAILS
ow Line - | —~

i .l s ” I'\,\;P\" B :

2 Al

TYPICAL CROSS-SECTION

{Showing Connector Section)

3" BY {" COMRUGATIONS

REGION

FHWA

[ome

FRir AIC PG nia

LHEET
(X

Maonufacturers
Splices 1o be

Muitiple panel bodies shall have
ioined with g  # qolv. bolts or rivets, Nuts

tolerances

e fap riveted type.

FilLL HEIGHT TABLES

RlVETED,WELDED OR HELICAL FABRICATION

% Thess sizes hove 0.138 in, center panels.
# % Pips diometer Is equal to dimension ‘D" of end section.
of obove dlmensions witl be cliowsd.

2%, BY Y4 CORRUGATIONS

lap seams which ore o be tightly
to bo lorqued to 25ibs. 1.

. 6-1-T4
REVISIONS NORTH DAKOTA
\ Annutar  Gorrugation § DATE ST‘_‘TE _'-"GHZA}’.;;D RTME;T.
\ \ each end, -1~ 75 {Connecting Band Submitted! B‘-I pzec
b SECTION 3-16-77|Connecting ~ Strap sign Enginesr
I Ipe. Connector for 12" 5-i-78:Flange Band Details  Recommendad. e T Eareer
L—i0k" - thru 48" Plpe B 2pc. At o
ahove. /@A’ﬂ
jApproved. -

BAND DETAILS FOR HELICAL, WELDED —SEAM CULVERT

Chief Enﬁnér




RUSEE

ot S T T R = i T ST et S =~ Ame— T R g — - e .
S T b e R R T T TR L et A e e P T IR IR ) 1 Ty e e A TR = ~ - - - . P .
Natural 126" 15,32.'0 . e +hig” \ ;Bh»baz" BEAM GUAR%‘,RAELL GENERAL. DETA”_S FiBaN | sTATe FEDAID PROLNO. SRk
_— o =Metal |—rjg—t —— A £ =458l s 04" R, Mox 8 | AD J
i- o Rety — |5n‘ Flow| R B ‘354"35 g 5 L:J?__ '—;.‘E;“ U7 NQTES: 8 Balts in regular joint bolt pattern, ] FI- 194"4’ (45 ) 000 51 .
O i - 5 £ ol T i tested in shaar with two 10 gg. piotes shall 1
T !m i E1.9 3y holes_zm 5 i . E 1 P Al 4-g M witnstand o load of 100,000 ths. withoul D-722-1 !
- - . 12 \'w / L X om |- e failing. Bolts wiil hove Tensile Strength of =y
TOP Top i = i 1T Byge| | TR 70,0001bs. /sq.in. Bolts rall threaded Class i
Btz - e . L — -4 24 Fit before Galvanizing. Nuls tapped oversize “Concrete Footing ‘
o 92 I o 2 2l ™ R ¥ Byt L an after Galvanizing. Galvanize per AST.M, A-163
[ g v (L — T FIF 1 — T K=k R 5/8%11-UNRC- he'R. b g Y32 - 164 - ~
T 51— ‘3 - i N1 L1 hole for n by :l. L=, {Hux.DraftE"z.q g~ e o
i T pipe o= R i 150 ST . . Ir1a" N " : N
EB sledve for | 3_ . : % ¢ bolt ¢ TOP VIEW , AEIOK NG R TTOMViEW 'R HEX NUTFOR SPLICE BOLT
Seholl 1 F i =l ! Line Po
Bz | SPLICE BOLT ine_Fosts
N = b Lan -~ - %
woEd ™ P 2-¢ Backi - TBacking Plot
! 1 [ aching Offset - £ g Flote.
o 3 gl g I ‘ 5 I Floto— Block-~.._ Backing ﬁ ? { L
3 |_Dl Il‘ﬁlg:l; E g :- ! i ’E 8 = I = = J L_ = 1 T T Prme.—:"f i m— I
- HillLd _g il 5 H - P BN b . " - -
@ 4-5'bar % § ¥ . o | I, 3 o e 3% Roil Splicer N Roil Spice” 1
‘ ]Elj . % o c;g: © A % 1 w *_‘ 3-1 |‘4'€'T4!’J"1 4" 4.. P o
; 2-%ex X ! 3 . ‘ r T -l PLAN
] F g g% i . ;T 7
| %P‘ 5B bor 3 ) ; 5 _ = = -(}\7 J
P «f 2 - 8% r | | = - el 12-6"- ‘ 126" _ - e 260"
: | = Ew it 3 ! — — S Ll g R S N w - 3" i : - N
l . E N q} E M &-3 Y -t e B o g-3" . -l A - Lozl 1 ol
; o ! Z1 =¥ Backing : Rail Splice-- Becking Pl i ; ] i eI - 673
! ! — ®| O gt mmy ~ cking Plate Hoil Splice. 1~ Baocking Plae. L - Bocking Pigte T —— ™ P~
; . | ‘ i x - HH = zfr i = = - = =
it L =4 = |90 I il T i J ! B A g
L : - L4 3"x Ph3siats 19 holas - Post Y ' f— \
[ . |
75 |—e‘4- J.a-a.. ,l 5k SPECIAL END SHOE i - ¥ o : i
FRONT ,. End tc be shaped to fit the Standard Rall [ ' e 1 ' I i ! P
FRONT SIDE FRONT Section ~and fobricated from the same | ! ; Groond Line”™ ¢ | } ii I ! I Il t i : {11 i
Variss— - —~ WOOD POST STEEL POST material except it shall be 10 Gouge. {1 D p L | ;l BRR BIRE
miche it 11, 86 IbsAL. f I [ i || ELEVATION |} R AR G
. ; . N\ ;A
te ) Either ful Neutral Axis L Lds- L] L Ld L NS L]
B - N . er panatration ; ——
- 1% . "1 2+ wald or bent fo fif 1" Blate | Trim  Fos! FLARED END TREATMENT v & (6219) s i
_]. s e /> %' Bol-—. | % weld 7 8s required-- o = Cavarized Cable See Detail A
O A |- - o AiMactine Bl Spacial — g
o, R I N\ gy
= ) < indy Ww;;\;';-;—-_—: ) e ey —— —_— [D0285000INGIRLE
1= "cloar  Lpg.d, olf oround h] /-e% neutrdl  axis ] .J ¥ Cable fo be Swoge Coanecied
I Diu.~5|uz§ i T =7 ) - Y 7 -
CONCRETE POST . V" 4% Plote v Eaibe Tength = 66" e
‘bck; ~ ¢ oudometer e !Ellaihola ’_)( - ’ e e CABLE  ASSEMBLY
R A% 4" ! " i “Mefal B odan
' ‘ " N cam " N ) NOTE: The conlracte
Back face < vl T 98 %u::engﬁu;‘n:nga& n?ﬁl?gl b::ﬂsc'm—‘ Guardrail NOTE: WOQD POST: §°-91/2 diam. (+ 4" )round pest may be  substitute o rod ;?ige :Jsr:;{\bﬂ Bk 6kI4" W
ﬁlECnble or usad as an alternaie to & "xB" ractanquiar post shown onthe with o minimum brecking strength Offsst  Block .
= ey SECTION AA drawings. Oversized posts may be approved by the anginear. Tha as specified below and B’ g post boll, length
-JS' % g 5,;;“} Ly i mox_differance 1 diameter betwaen the smaliast and 1he lorgsst galvanized. Wash J varies depsnding on thd
L= _..L._ ANCHOR : shall ba 2 inches. Wood Posts shalt corform fo Section 850-4 sher t of post used. Boly
OR PLATE DETAIL 1 i ey i
. ‘ } ;'érsh the follqlv‘ulngaexceptmnu. Treatmant shall conform to Section PR Is to be similar to splice
TRANSVERSE LOAD TEST - 3 imbar pressrative shall conform to Section 856, bolt
{Concrata Posts) = = Post treated with craasote or pantachloraphenal shall not be paint- ) o
= A A ) . 27 1DGa, Wosher
Note. o e S e WAL~ 3 {a0. Fosts 1raated with water barne preservativa sholl be painted ~ SONCRETE: Cluss AE * ~
f—— ] 7 1o N i
All posts sholl sustoin a load of 5 4 l % Dia Mochi o {with threacoats of paint. The first coat shafl ba a prime. The Concrete shalt beused.
bs cemars. without visible cmci?ing .Sg 555" 550 CSvr o q\?}/\\'lashernsdg:afrm“ foce ¢ secend and third coats shall be whita oraluminum. All posts on the ~ Course Aggreate for Class TYPICAL  POST
an ultimate load of not less fhan 13,000 o yfu. ‘ ym. abt, i L p et “Cable Assembly N project sholl hove the same treatmant. Treated Weod Guaord Reil AE Concrete shall be Class ATTACHMENT _ DETANL.
Ibs when subjected fo load fest 2-No. 12, 1% 1— !— n © _:________W/F. 2% Dia. hale 2" 510 I 3 Fosts shail hove an allowable unit working fibre stress inbendingof 1,3, 4 or 5 at the cplion
. ul est. ood e b 105 o plda R . Fipe 1400 psi or more as determined from Saction LI0. of the AASHO o
Cl;rners _ﬁ.l —C'la? J;:umlnum with button 2 & o7 11 < o~ Bround Line (2375000 - Standard Spacifications for Highway Bridges, Round Posts shall of the Goatractor. e e 1
Rely (A - iae%nveu:l:eaqu head R i ; H— ] J i m 2‘;]. notched to receiva woaden offsat block prior to freatment.  WOOD OFFSET BLOCKS: &L6%14" wooden ’ "\G
=3 1!,-=‘.21n';l(\'a'pallt or i _L-if-?é . Portion of wond posi placed in ; i n h _} fuﬁrlesn‘::l'mc%fs?:?p?st? P:isin;;ctlﬁnaz‘ijdlﬂm_;? p'oi':'gu?{;"z'.ffé’ﬂ?nf;he The materiai requiremsats, offset  block -~ u!c?"t:udil
o T4 3;‘;’“" 1:’9 Toleranc 559 Axis T 'iﬁ':ﬁ'i;eeef,"‘:‘:g“%"s to be wrapped - shall ba & 3/4 inches. Round posts may have domed top in liew Paint B Treatmant for Wood . ‘ u
a-_- = b api:]e:m L 2% s L—Q/ . I ll ~TM o : . T | of flat top as shown for 68 rectangular post. Offset Blocks shall bathe Z Post * 54"a bolt
. excopt on divided & SSECTIOP: THRU RAIE ELEMENT | f_]ll__J i_} R 24 (Tgiir;:egw;’oohngs — L % isgtlifi;-nyfi?;nd :’::;i::f ;;sz‘,iir;c:gl;?nic;r:rép A?TM des—d same asfor Wooden Posts. 7 POST with washar
; C HF . - %! i -36 ¢ q er fabricution accord- .
"gfc;‘;::“a/“o . Tﬁ:‘;;‘? r:‘h: be l-l-t—igil B " el s | J - | y l ] ing 1o the requirements of AASHO designation M-I, hot dip SS;I'BEE'LB BEM; GU:RRD RAI-. ATTACHMENT DETAIL Ly
:_/ epplled onlyyon N T P b4l 2 I"’H 1"3 A@?.‘”;’g'""p mads ELEVATION . L ® precess, {ASTM designation A-123), Inlieu of square sieel 8l Beam Guar \ ail shall o
Roadway one side.{Facing A ibfaﬂ"? i v DL R T Arom /. # bor DETAIL A 3T \6..“6.,_ o6 w post @ sleal Z pos| may be usad welghing 8.64#/L F. Momen conform to the raguiramants
Faca FRONT Traffic) SIDE gt - o ; ] - Guord raih post ut END TREATMENT Wee Cagr oed of Inerfia 7.061n4, Section Modulus 5.10in.3, 316" thick open 9 AASHO M-180 Closs A Typs . -
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SLACL L ORARCE PILOT CAY ATON SBALL BE MOUNTED ON EEAR 25/ - ‘ REINALY DEPARTMENT OR THE SHENTING MARUPACTWGEE.
OF A VIRICLY USED POR GUIDING CONTROLLED 4
L11-4a-60 17/8 ORE-WAY TRAFFIC THROWGE A CONSTRIKT ION . . /
BLACK & WHIEE . AREA. E ' :_Z/ NOTE: ALL SIGNS SHALL HAVE gxrucrcnzm NEGSACE
- o 200 | L2 o LANS. B Aok 15 THE COLOR MBACK

G20-50-72 AND 20 52- REFLECTORIZED.

ROAD.CONSTRUCT ION

14 5!! 1‘ 1[8 10 3[4

€= NEXJ 00 MILES |

15 UL___._-‘; 3 103.'4 ht-:lfn lM 3 1& 5]&

p——16 1!&—-1 H—-ﬁzza :

OAD CLOS

24 5[3

CONSTRUCTION

£D

Mii’.}:s AHEAD u - |
LOCAI"?RAmc “ONLY | | NEXT g.'j MILES ﬂ NEXT GS MILES"*
. . ) S ' s S

R11-34-80 7 ELACK & ORANS

BLACK & WHITE G20-1-60

BLACE. & CRANGE r.——H

TRIS SIGN SHALL TMCLUDE 1THE PANEL NUMBERED
kR /] £20-53-604
b

60 —
r 2 1/2 l

— . |ROAD CONSTRUCTION

' Ny
L[l HAZARDOUS FOR TRAVEL |{+ iEXT GM\lLES w—

y & ¢20-52-72

21!2 JE—

ILES AHEAD

ARROM
LTI T BLACK & CRANGX An L g ] "t TN
AL T F!C ONLY BLACK & ORANCE L . S E LEFT,
. 1!2 — LM
— | l i td
o OVERHEAD ¢
} 0 ES Y : .
| 1/6 5/8 .13 516, 13 3/ —+
—16 Y41t Y8 3 3/4 "’“ ) _
E N b d _Ln' " 2 HORTH DAXOTA
! . REVISIONS
—_% 245/8 336 2 17 6 15/16—y ' ' SATE T CHANGE STATE HIGHWAY DEPARTMENT
CONSTRUCTION |- PAINTING T e I
h 6-23-BOf S5IGN NUMBERS Destgn Engi nee
b if2 . §-9-B0 | SIGN COLOR
620-2-40 B i ) -'; . 9-19-80] SIGN NUMBERS R ded:
CRANGE — = —— Ass! Chief Engipeer, Pre-Consie
RLACK & . G20-54-48 /@5 r'? .
‘ . BLACK & ORANGE . . Approved: Fol gl
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CONSTRUCTION SIGN DETAILS

1 ¥/

STATE. FED AID PROJECT RO

o L=194=-4(43)
|p-754-2

DET SURT
+ |DETOUR
- 24 T . /8
i_._‘n/qs TENS + P R -5 ;
1 .
: MA-9(L -30 12
f W13-1-24
. ELACX. & ORARGE _ °
L 4 . . , . . ~
ORLZED MESSACE ?1/8

N RbiR. Al D unﬁl.zs% OTHIURISE O ) ] l’*‘_r-‘

THE FIANS, N KO R OXABL I5 THE @OLOR KLAGK _ s
Wi-2{L OR R)-48 4

BLACK & ORANGE - |

9716

-s1/2 - -~ F9/18
j_ g

AN DETALL 4
POA QICH WO. MA-9-30,

11/16

MRBASACES AND BORDZRS: THE MESSACKS AMD
BORDENE SHALL BE SCREENED OK REFLECTIVE
SERETIRG ORf INSTALLED USING PIGHENTED

| FLASTIC FILM CONFORMING X0 THE REQUIRK--
76 YEMT OF BXC, ana 3.5 Of THE 67D, SPACINI-
t CAYIONS. THE PLGMENTED PLASTIC PILM
8 -'—r— SHALL BE INSTALLED IN AGCORDANCEK WITH
3 43/ TRE ARFLECTIVE SHEETING MANUFACTURKRS
_r._———r—- -|—L’—— d RECOMMENDATIONS, THBE BORDERS SHALL -
3 . - 31/2 BAVE THE BADII AKD ¥
I 7€ PLANS. 5 SHALL, BK FARRICAT-
£D IN ACCORDANCE WITH THE STANDARD LITTHL
' CUIDK OF THE MEIGHT AKD SELIES SHOWH OR

TEE PLANS, THE DEFAILS OF THESE LETYERS
HAY BE OBYAINED FRCM THE £TATE RIGHWAY
DEPARTMENT CR THE SHEFZING MANUFACTURER.

W20-1-48

BLACK & ORARGE ELACK & ORANGE

W1=3(L OR R}~4B
BLACK & ORANGE

MA-10R~4B

BLACK 6 ORANGE 11/2
2 3/4 121/2 27 3/4 2
" -
, N | : > | '
48
A aNLps 3716 | I
| .
J—, . 14 . g
Lad = +3-5/8 22 1/2 |
; Sl e 3
: ‘ M4-10L-48
_ ! N } X & ORARGE
t
\_ 101/2
il 2-17-78 NORTH DAXOTA .

5 REVISIONS STATE HIGHWAY DEPARTMENT
| ol . # CHANGE - ‘
? 51”‘- ADDED HOTE S ubmitted: "ug
j w8 7 wW9-1-48 Design Engine

h . Wi-d(L OL R)-A8 R t‘
" o AR smmm B-754-4 o
BLACK pon. msn\eggm ORANEIONS .

Asst. Chist Enz:\ur, Pre - Conttr.
Approvad !

Chisf Enginegt
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1
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K 1
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LEFT ILANETI e

RLACK & ORAMJE

CONSTRUCTION SIGN DETAILS

n 13/

12 Tllg_l

L1 1M6]12 716

FHWA [ srare FEQ AD PROL NO SHEEY
FI-194-4(45) 58
D754-3
WOTE: EXISTING LNVENTORY OF FLAGMAN

& MEN RORKIRG SIGNS WITH WORD
MESSAGES MAY AE USED UNTIL
THEY NEED RETLACKMENT.

7
ROAD

4 3/4 w20-51-44

T t Black & Ovange

*SEE TABLE STANDARD D-754-4
0oR HEBSAGES AND DHINSIOIIS

2-i7-78

NORTH DAKOTA

REVISIONS

DATE | CHANGE

5.14- 79| Symbofs Added
1-16-90 [as DN
6-%7-50 REVISED SI&NO. L]

oy

STATE HGHWAY DEPARTMENT

. ANalsoD aﬁﬁf
Submitied: Design Enginesr

Recom

Aul Chisf Eppi ,Prg} - Constr.
Approved: S et




. - - . " FHWA FED.AID PROJECT KO seieT
N TA S ) REGIOM I
CONSTRUCTION --SIGN DETAIL s |noFL-194-4(45) 59
3
s [ D 754.4
. B 12 11 15/16-) N
—— - ____!_
[ F _L _L
‘ 3 153/8 ol 155/15 N '
\ —'_‘;‘“ . = ~ . [ S UsE Fl.l'l.l.lmn
‘ ENTERINC P PR SRt
, . —— . -
BRTSY: Uty CEV U —H —ﬁ— I 5 0 0 A UY
______1_. H
y i
)
: DIERSION (IRCEES)
Iy » c o £ ¥ ¢ ]
; . . - -5/16 | 6-1/16 H
W21-51-48 4o | 6-7/8 7 7-1/2 ) 8-5/1 1/
$20-5( e sc 8-3/4 | 8-13/16 | 9-3/8 10 Lo-7/16 7-53/8 B-3/4
W20-50-48
BLACK & ORANax 6 |10-3/8 |wo-1/z  |iz-1/4 | 12 Q2-1/2 | S-/8 | 1o-1/2
- 3 ' Faoe & onana Toe | 12 heespe |13em/e | 14 hs-9fre [10-s/8 |12-1/a
: ¢ [13-3/8 1 14 1 16 pe-s/s  |12-1/8 | 14
4 | e-1/8 | 8-5/8 8-1/2 | ¢ 9 7-3/16 | 8-11/8
b N 3p | 10-3/18 [L0-13/16 [11-5/8 [11-1/4 RI-1/4 | B-adB@ [10-7/0
f 6D | 12-3/16 [12-15/16 [12-3/4 [13-1/2 N3-1/2 11-13/14f 13-1/3
¢ \ 0 |14-1/6 |81/ [14e7/8 15376 f5-34 | 13-1/16 15512
i 111571, ;
o 12 5y : ® |16-1/4 [L7-1/4 17 18 W [M-3/0 {1278
TRUﬁC KS °°
h : - - }-— 15 3/8 155/16 _uj 312 " MEBSAGES AND WOADERS: THE HESSAGES AND PORDINS
. - 3',2 T SBALL NP SCREENED ON REFLECTIVE SHEETING OR IN-
5 : ' - . \ .7 FTALLED USING PIGHENTED PLASTIC PILM CONFURMING
. " ‘ TO THE REQUIREMENWT OF SEC, 894-3.3 OF THE 5TB.
. ——"r‘—'—a T2 SPECIFICATIORS, THE PICMENTED PLASTIC FILM SRALL
137/8 -~ p BE INSTALLED IN ACCORDANCE WITH THE REFLECTIVE
SEEETING MANJFACTURERS RECOMMERDATIONS. THE
BOWDERS SHALL HAVE THE RADIT AND WIDTH SHOWH ON
HI H y YKL FIANS, THE LEITTERS SHALL AE FABRICATED IH
. . ——-————Lw ACCOROANCE WITH THE STAMDARD LETTER GULDE OF TER
] IREIEHT AND SERIKS SHOWN ON THE PLANS, THE DEIAILS
OF TUESK LETTIRS HAY BZ ORTAINED FROM THE STATE
_ ‘ Y HICWKAY DEPAKTMENT OR THE SHRETING MANUZACTURER.
WIL-50-48 - L : / ' MOTE: ALL EIGNS FWALL BAVE REFLECTORIZED MESSAGE
BLACK & ORAMGE \ o . - BORDER ARD BACKCROUND, IWLEES SHOWN OTHERWISE OR
‘ ] : ‘ . - THE PLANS. IN H0 CAsk IS THE COLOR BLACK
 SEFLECTORT2ED.
STANDARD SIGHS TRAT ARE SHOWN IN THE CONSTRUCTION
SIGN AND BARRICADZ LOCATION DETAILS BHALL, BE
FABRICATED IN THE SHAFE, COLOR AND DIMERSLONS AS
SHOWN IN THE STANDARD STGNS LAYOUT BOOKLET,
o
18
‘ n;ﬂsl‘.:?«:;;sa NORTH DAKOTA
: STATE HIGHWAY i)EPARTMENT
: \ DATE CHANGE
: ; 6-27-60 {REVISED SEGN NO.'S gf (j’,gﬂ
# Bubmitted:
. Devign Enuindf
: Recommendad: e — .-
L O e _ Asat, Chief Enginger, Pra-Consir.
FLACPERSON PADDLE A " M
PRroves - Chiel Cnginedr




g TIIX g - o 3
. WELLUN | STAYE FEL. AD PRG.. %G, 5,

BARRICADE = DETAILS | | . oo | FI-194-4(45) |60

TO ALD X

WIRE TIE (u% CLIP)
KESISTANCE ﬁj 754-5

D TOR,_DRUMS ORANGE REFLECTIVE

—_ WHITE REFLECTIVE
THE MARKINGS ON DRUMS SHALL BE ORANGE AND " yo ot
WHITE SYRIPES 4 TO 8 INCHES WIDE. THERE maIPES el . .. $%70 102 e !
SHALL BE AT LEAST THREE ORANGE AND TWO |
WAITE STRIPES, WHERE DRUMS HAVE R13S OR

OR INDENEATION THERE SHALL, BE NO REFLECTOR-
IZED SHEETING IN THIS AREA, THIS EPACE 8" TO 12

SPRING TAUT WIRE \
CABLE ASSEM. 5/8"x11"* S ! " " SHALL BE PAINTED ORANGE AND SHALL BE NO
___SPRINGS (2) ND, B ! rﬁ 2o .2 MORE THAN 2 INCHES WIDE, THE STRIPE COLOR
SeRI L SHALL BE CHANGED AT THESE POINTS (ORANGE . . T /2!
_ £ -, ABOVE WHITE BELOW OR WHITE ABOVE AND ORANGE DELINEATOR DRUM WHITE AN ORIZED 3
_SPRINGS SECURED . | BELOW,, THE DRUM SURFACE SHALL BE FREPARED - : . REFLECTORIZED REFLECT
TO WIRE TIE ON REAT REAR T+ \ n AE RECOMMENDED BY THE SHERTING MANUFACTURER |
PIPE OF BASE FRAME & > ) — 3" BOLT AND BEFORE REFLECTIVE SHEETING IS APPLIED, H
: SELF~EXPANDING TYPE I BARRICADE
CONCRETE ANCHOR
f L LY e ’ 3
TEE WYE FRONT VIEW : i . J ' | 29 MIN \
' B 7 mmE ) ) i 750"
J— . - . : TYPICAL CLAMP DETAIL : 1 - )
. . _ . i | O’ . . T o —_‘:T
(SINGLE FIRE EXTINGUISHER CLIPS, 3 1/2" DIA.) M "
, ] i 450 8" T012 1.,500"
ROTE! ' : ' ‘ i : a"’ 4 '(‘")/( 6)'/ =+
EXTRUDED
THE PIPE, WYES, TEES AND ELBOWS USED TO GONSFRUCT DELINEATOR : it R
Vo SEE CELAMP DETAIL : : TYPE IT mICADES {SPECIAL) SHALL CONFORM TO THE REFLECTOR —— —!—4- | BARRICADE
REgIJIREENTS OF ASTM DESIGMATION: D 2241 FOR PVG . |
o . 120 OR 1220, SDR 21, PRESSURE RATING 200 P.8.X. : o 30 BAR DETAIL
$0° ELBOWS TYP. THE WYES, TEES AND ELBOWS SHALL CONFDRM TO THE RE- . L e e L™
ALL CORNERS QUIREMERTS OF ASTM DESIGRATION: D 2466, TYPE II, : ER Y7y WHITE '
. GRADE 1. ALL JOINTS SHALL BE SLIP-¥IT AND SHALL ORANGE REFLECTORIZED
HOT AE THREADED OR CRMENTED, , i REFLECTORIZED 9"
‘ YHE 9 X 48" BARRICADE RAILS SHALL BE FABRICATED . HOLE PVM'T. OR GROUND
FROM 0.025" ANODIZED ALUMINUM AND SHALL BE ATTACHED - : :
_WITH 1 INCH NO, L4 PAN BEAD METAL SCREWS. GOLORS: : : Q’
REFLECTIVE ORANGE AND REFLECTIVE WHITE, ) . 1 Y I TYPE II BARRICADE
) ‘ ’ i v : J
3" PIPE SLEEVES USED BREAKAWAY BARRICADE ASSEMRLY . ‘ o 3" ¥ 8" » 18 GUAGE GALVANIZED STREL SHEETS, OR . :i':. 125"
AS COUPLERS (TYP. . k . 080" ALUMINIM PLATE WITH WHITE REFLECTIVE : '
. : : SHEETING (ENCAPSULATED LENS) AS SPECIFIED '
' ' IN SECTION 8%4 OF THE STANDARD SPECEFICATIONS.
: ’ i . L
BASE
LL .
| ¥
) | 8" g0 12"
~ & : s il ol NOTE: s : LRV
1N | — | © EACH MOVABLE BARRICADE SHALL BE WEIGKTED .
- I P : . DOWN BY A SUFFICIENT NUMBER OF SAND BAGS :
: ! OR OTHER SUITABLE WEIGHT S0 THAT IT WILL ;
) - NOT BE BLOWN OVER BY THE WIND UNLESS THE - i
» ! 5 . ,° HOVABLE SUPPORTING STRUCTURE 1S CONSTRUGTED ‘
’ A 4 IN SUCH A MANNER THAT THE WIND CANNOT BLOW o i S h
: PAINEED BARR, . © IT OVER, ST T . . - ORANGE WHITE
= WHITE i WEIGHT USED SHALL BE APFROVED BY THE Eucmm . i ACRYLIC -PLASTIC REFLECTOR - REFLECTOR I2ED REFLECEORIZED - BT U
rt T . IELD. - . N . ' . B -
X4 4 ¥ : pre : | - %l]{s%l;ns SHALL SLANT DOWNWARD TOWARD L ' DELINEATOR REFLECTWR SHALL YEED THE R . B
™ : f =] | THE SIDE WHICH TRAFFIC IS TO PASS, - N * REQUIREMENTS UF SECTECN 89%4. .o ’ " .
: hINi IELE HEL BARRICADES USED AT THE BEGINNING OF A - . . . F
PROJECT SHALL FACE TRAFFIC ENTERING THAT ‘ -
SIDEVIEW FRONT VIEW N . . . PROJECT.
MOVAELE BARRICADE ASSEMBLY . K
5" 10 8"
l . —r e L
, TYPE ILT BARRICADE
| ORANGE '
5 WHILE |
450 - H :
_t : |
" I . . ) /4 28 MIN
SIDE VIEW FRONT VIEM - . . ’ B . . ‘ - : c
HINGED BARRICADE ASSEMBLY . _ T C /( / © 36 MIN
_ .
‘ PAINT WHITE : ‘ : k ‘ RE\zn-;:To-n:s? NORTH DAKOTA
. T ‘ . , =ITE CHANGE STATE HIGHWAY DEPAR'T:MENI
: . . " 1 + I
f \\ . | . ! 5-14-791 Detinetar Drum Removeds umitted _c #ldee Pl
// \\\ ] . ] Design Enginger
y — i : ’ . . . ' [Recommended
: . CONE Asst. Chief Engineer, Pre - Constr.
SIDE VIEW FRONT VIEW END VIEW : . : VERTTOAL PANEL f/ ‘ -
: Approved ... el e &)
DEMOUNTABLE BARRICADE ASSEMILY ‘ ‘ & 7 . e Chief Engineaf




FHWA - Tsrate FED AID PROJ. NO. 1 SHEET
CONSTRUCTION SIGN AND BARRICADE ASSEMBLY DETAILS : : 194-4 (45 ALCiO -
e ORANGE ] FI- - 8 ND L
{ . . [D-754-5-A |
L 24— = v oot | B u kY A )
' A [:2.. b ﬁz 1282 G £ 122" e ag" \
\/ k: T T 2 e A © 1 L - G, ——'I‘F -
- Il = = 4 i = al i H L]
2 | B Pt 1=\ = Nl -1 B [ e o I 10,
2 ¥ 1 ot " . ; .
g ot > é v o & 24t Hep T 12 -ﬁ-‘ka‘z —?+E—|2 ™ W _,2-4‘.5_._24-__!.&,2--.11%
. e ' s il 0 ] %‘J [ | N
. v + o 64 i — - ' A
< Ve ‘ <l o T T L
< i : 3 il | I ;
[ B . i 3 -~ ~
’ \ . I — - w POST MOUNTING o
N e | o rd 188 | u FOR ALL 36" 12" SIGNS i
i H j n : f o -4 '.,—'_: “B
! } ® o | ] g2 POST MOUNTING z POST MOUNTING POST MOUNTING POST MOUNTING
| ™ \/ i 18 £5B FOR si6N NO.R-I-30 POST MOUNTING - FOR ALL 24°424"SIBNS  posT MOUNTING FOR ALL 48"x18" SIGNS FOR ALL 48"x24" SIGNS
TF e M ¥ @ FOR ASSEMBLIES WiTH POST MOUNTING FOR A g
VR t1 o B i POST MOUNTING ONE CARDINAL DIRECTION '~ FOR ASSEMBLIES WITH R OALL 24% 307 SIGNS
. 6'to12' from ] ; A " " CONE CARDINAL DIRECTION
Pavement Ed TL o) FOR ALt 30°x307SIGNS SIGN & GNE ROUTE MARKER
ge .l | SIGN , ONE DETOUR SIGN POST MOUNTING
& GME ROUTE MARKER FOR ASSEMBLIES WITH ONE
| CARDINAL DIRECTION SIGN, ONE
s DETOUR SIGN, ONE ROUTE MARKER
I 2 Min . ag™ B ONE DIRECTIONAL ARROW _
Fin.Shidr, __oah “ “ . [
I : [ i F 247 —f—24 - 4Bt - — e 48— — | . F 80 — - i 72—y p—— T —
N T T T e - —=! —— - —— _ —_ o " =
) S Ir EREE L[_’_'_[o, Tl Tm [ o o [ aiﬂ -5 T G ST G NI lof U
. c! _ 12" 1724n 1 i2" i v 1 . H v 8! o ‘ ' '—‘la——r'-’r———:‘}ﬁ'*—r!"‘—a ol W b i N |
; o M SRR T mi A X By o I - P RE e e
- P B ; I g LU o - [ P H i . : [ C N @ ' [N ' ! ) ]
SIGN ASSEMBLY . ! 0 8 - b [ l ' : o R R 4' 2t 36—y 2 | d o J:J%J b P L
' POST MOWTING : L L +38 - i W | [ o o 4! T ; i N *4_, ]
© ant e : T - | z | b i i °. °
FOR ALL 48 48" SIGHS: i 1 o J Ti o | f H 1 ! i L i J
¥ L 1 P 8 o o | ‘* 1 i i
b A | [ i | 1oL ! 11 R H
e i e i | Lo : FOST MOQUNTING L _ w
L I T e 1 POST  MOUNTING POST  MOUNTING FOR ALL 60"x24” SIGNS FOST  MOUNTING i
T FOR ALL 48"x30"SIGNS FOR ALL 48'x36" SIGNS : POST MOUNTING FOR ALL 72"x24" SIGNS Li
| FOR ALL B0"x30"SIGNS
- POST MOUNTING
| FOR ALL 72"x36"SIGNS
POST MOUNTING
~ .w' FOR ALL 48" 60" SIGNS
@]
. DELINEATCR ATTACHMENT
AN o . ) _ AND POST MOUNTING DETAILS
2 I:|z".f_|z" p—— -4 = — 50" i pro——e0t o ——— F—--—ag" - (e T- POST ‘
[T T T n_[ T T w Tl T TR — T TgTwm g 1T —
¥ o I bt —aqt-—H- |z"1_.r= 12— 3 —r-l2le [la‘—" T PR e 22— 24— 2 o} 08
1 P P Loamy S : ' ! R piafr N P -2t 36" — iz
H v N kY T 0O [ T ' T O I [
— A L . o ) ; N M 1 . . 1 [ VL 1 '
. _ H o _ at % i l I ' . J % L 1y :0“ _\L : : ' [ I o~ ? loi ;oi
. |—7—|— ‘ _ _L , .
Barricade L ] | ! [ ri ;;; N 1T - | . op o ‘ T + —
“ ) ' ol a |7 | | i ol ° ) 1o, o
| Lo o —se—tie] & T i - = »
' - o : o gy T i b LT 5
Pointed White = BARRICADE  MOUNTING i a1 e A N lo| i :
— FOR ALL 30"x30" SIGNS Al BARRICADE  MOUNTING ' PO ALt 60" rg{;yg?g:g | I Im : |
| ! ] BARRICADE MOUNTING . FOR ALL 48"x24"SIGNS 0 x . ( o)
‘ L FOR ALL 24"x30" SIGNS I : i o
— i
T . i . : HBARRICADE MOUNTING BARRICADE  MOUNTING vl
. Wi b A A I
AN poSsEMBLY ' FOR ALL 80"x3075'GNS FOR ALL 48"x 30 B 48 18" SIGNS L.l 1 S
FOR ALL 48"x48"SIGNS l l
777 Tsien assemsly L .
BARRICADE MOUNTING Paint White
FOR ALL G20-1-60 SIGNS )
U-POST
NOTES! _ L
DELINEATOR POSTS. Typical fence post sections: are shown in Attochmeni Detalls. o~ g
Otrsr types of matal fence posts may b8 subsfituted upon d@pprovai of 1he enginesr. =
These substituted posts shali hava reflectors ottachad similay to ihe ones shown. DS
BARRICADE MOUNTING SIGNS; The bottom of tha sign sholl bs flush with the top 1516 Min—l
of the fop roil, Wood -sign posts shalt be 4x4 min, SFS or equivalent steel posts. See
Stdy. D-T54-51hru D-784-9 for conatrugtion sign and barricade locatlon details.
3 &l barricadss and borricads mounted signs shall bs essembled with Fa” bolts.
PAINT WHITE SIGN SUPPORTS: The sign supports shall be imbeded to a sufficiant depth so that
the signs will ramain plumb throughout duratlon of the project. {t is suggested thot
the min. depth of imbedment be 507 2.17.78
. MATERIAL All signs shall ba . 100" REVISIONS NORTH DAKOTA
aluminum, |2gage galv. steel, i/2" E CHANGE STATE HIGHWAY DEPARTMENT
piywoad or other approved mat. | DAL {
8-21-78 |DETAIL ADDED Submittad : p -
} . . oo HOLES! All holes fo bs punched |3716-79 |SIGR NO. CORRECTION - Design  Enginegr .
. ‘ . . - : round for 3/g" bolts,
. PORTABLE SIGN MOUNTING PORTABLE SIGN MOUNTING : ' o Recommended:
ALTERNAL MESSAGES: The signs thot hove alternate Asst ." . -
. . : . messagds may hove thase alternofe messages placsd on a 53t Chie %:z!“r‘fh:‘ Comatr.
. : . ) ratlectorized plate without a border and this plate installed A o :
ond’ removed @ raquired. pproved: Chie! Engifioe




Lightng - The flashars end siasly bum Hghts shall 6o obeined es shewn. If tho donger sxists ol night

)
FBEGION . .-
wod the work weu i clowe W the fraffic leme, the edge of the troffic lawe on the-work ares side shali CDNSTRUCTION SIGN AND BARRICADE LOCATION DETAILS ) 0.9. FI—194"4(4—5) 62

o ifluminaisd by astesdy Bors lghts speced o 100 * The flash shall be placed of the bagin-
ning ond middh of the hazerd. Where freffic is tapered (whe sasther ione, the floshers shall be ploced at
the begisnieg and middie of the toper, oml The rempining teparing devices shali ba (lluminabéd by steady
barn Sghia. Tha stesoy barn light anall be spated of ke i 3an. 5 used in coiculoting length of topes. Flashers
shol! be ploced obowe the bmricods bors ond gbove all worning signs unless borricades and signs
hova  encopsutated feus refloctive -hested fore s

v

Moanting-Borricads shown ta be pioced on roadway
shall Bo s

FHWA STATE

FED. AIB PROJ WO

FLAGS: All advance werning signs shall Dalineator Drums, Borricoedes or cones used for
hove two oronge warning flags 24 " square tapering trattic sholl be spoced o the demen-
mourted perpandicular fo the edges of the fion “8"

digmond sign and at such g distance above :
the edges so thal whan flog is hung limp “S" = Numserica! wvalue of spesd limit or
It will not touch the sign. B85 parcentile speed

W20-1-48

ona movable Assembiy. Sign to be moumted G 20-2-60
X on barricades shali be ted with the sign ]_ W Fost  Mounting
Whave cOvGnte WarRing sign ploced as s inder- battom on the top of the top barricade bar 5 END
fores with parmanent signs, The worning eign keetiea intermatdiote Sign shali be on o movable assembly g §
ghall be éatermined by the Enginser for boot resulls. Sign show to be placed an rondway shall be ptoced WI-6-48 CONSTRUCTIDN
tdevsages ehall bo verled e reguirbd. on movable assemblles. Post  Mounting L <
_____::i" * % ¥ Use Flagmon when traffic must use ons ﬂ Wi-6-48
A A K lane or when the motorist needs o be advis- Post Maunting G20-2-860
i rea ed as ¥o his sofety while traveling through Post  Eounting
work orea. h ERD
= COMSTRUTTION
=
°
8 Flagmon * X K /
) =
=
£
: - :
'8 | PN
L4 7
8 ot i
i :
- o
A
CONSTRUCTION ) or .g'g :
N o
W20--48 N\ 4 - £5
Poat Moorumlnn y %% B Wi-4-48
W20-70-48 °
: . .
= .
by W20-TK-24 d ‘ END g
S : Pout  Mounting CONSTRUC TIOH Eéﬁ
Wi-5-48 620-2-60 §
' Post #oumting -\3 2
i delour is hard surfeced 5i =
State Maintenonce Forces Kota: twd L
shall shrips, L © Minimum Length of Teper U Bt §
Enisting siriping shall be Wi-3-4B 8 = Numerical value of Spasd E B"‘“‘
removed oo required : timit or 85 percentils epasd 58
b i Post Mounting W= Width of offsel -
¥ % Uge when Flogman i posd . ’ L=SxW for freewoys, sxpresswoys,
’ ! and all ofher roods with spaads ot
- 2 5 Wi3-+249 of 45 mph or greoter.
KEY 4 men | o Law52/60 for urbon,reskiavtial, aru
A R L] ond other sireeis with spesds
+—+  Yype I Borricotes . 40 mph or less. _8 &
E=l  Tps Il Barricodss < # Where naceasary sofe il
=1 . Wpe I Barricedes H [ W20-2-48 3pesc fo be detarmined dggh~
& = Conss E on EQUIMENT Past Mauting  PY the Enginzer.
O  Lighting Davice : WORKING _ B
1 Flagman ¥ 20-i-48 -3 o |2
@ ODolineuier Drems Post ‘Mounting 3 o F FAN
t: - gand ] i Lrs] ¥ J'B‘L\\‘ A
+ Ty A Dolingsior wzo-52-54 NEXT GOMILES 7 RIGHT LASEE
b I — ) 1 {
Lt 5. X, (036D
% Use when work orec is | mile or over W20--4B S |2 W05
- o undernenth  sign depending or which Is umed, Poat  Mounting \i Haousting
gt
TYPE A TYPE B ‘ TYPE C
CONSTRUCTION SIGN LAYOUT ¥When the work areo is leff overnight 1he necessary -CONSTRUCTION SIGN LAYOUT . CONSTRUCTION SIGN LAYOUT ] 7-15-78 KORTH DAKOTA
284 Lane Highway when, womming signs shal mamoin oad othersodded reRecting 2 Lone Highway where rocdway 4 Lane Undivided Highwoy® REVISIONS STATE HIGHEAY [SRRRCTLEEHT
trat{ic is wmointained. the comditions in the work orec. Spewd fimi! sigms i closed ond defour s provided. with holf tkhe rondeoy Closad. DATE CHANGE
{Sign shoun fev owra ead only) wd advisory speed plotas shall be odded os nesded {5igr o for ape giraction of o ey Ay OF cutside W o ittad: QJ‘LA.Q QA%
MAJOR WORK AREA : trovel anly), : of Major Werk Area -20°76 |Gemsral Rovisiows | Subwmitied: —Sp e Lo g
. R Longer thon one doy or oulside . 1-6-79 |Neotes Addsd end
(shoil be limited to 3 milgse) of Mojor Work Aren

' D-754-6

Chamngad,
T-15-80 Changs Sign S1d. Nun-
f

Rac

iyl 1 -
hast, Clisf Ewcm.
A

PRI et Enginads
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CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS Delineatos droms, Basricades or Cones s o | FI-194-4(45) 163
y used for tapering tfraific shall be spoced [ - _
) j NOTE: at the demention "S" &1
SR L FLAGS: All warning signs sholl . - . L
have two orange warnlng flogs 24 squors 8" = Numerical volue of speed limil or
o, mounted perpendicular to the edges of the 85 percentile speed
¥ ‘ diomond sign and at such a distance cbove
e the edges so that when flag is hung limp Lighting - The flashers and steady burn lights shoii be mointained as /
it will not touch the sign. g .
shown. |f the danger exists af nighi and the work oreo is close o
5 Where advancs worning sign plocad us shown inter- Rli-2~48 the traffic lene, the edge of the troffic lane on the work ore¢ side
) G20-2-60 tares with permanant signs, Tha worning sign localion A . 8 N ; Mounti shal{ be illuminated by steady burn lights spaced al 100 ft. centers.
Post  Mounting shall be detarmined by the Enginear for bast results. arricade Mounting The flashers shall be piaced at the beginning arc migdie s the hazard.
END Measages shalil be varied as required. \ ROAD Where traffic is topered into another lane, the flashers sholl be
- & placed at the beginning ond oo e 1 the faper, and the remaining
CONSTRUCTION W20-3-48 233 CLOSED . fapering devices shall be iliuminated by steady burn lights.
Post h*iounting The stecd; birn lights sholtbe spaced ot the diswnsion 5 usad n
ROAD caleulaling fength of topes. Fiashers c<hall be rloced ubove
the barricode bers and above oll worning signt  nlsss
11~ AL g sign 5
I CLGSED W20-3-48 borricgdes und signs hove encap: doted lent rafiuctive
L T Wir6-48 1000FT, ROAD Post Mounting w.t.d focer ,
A= Barrieade Mounting §,£‘ CLOSED -
o =
% [+10) g EE I S500FT Mounling-Borricads shown to be ploced on roedway
n o % shall ba on a mavable Assembly. Sign fo be mounted END
< “ £+ ALl L on barricades shall be mounted with the sign CONSTRUCTION
o Post  Mounting - bottem an the top of the tap barricade bar -
|| o] ero-24 Lo . e S e s Pas Vouning
P JNORTH]  M3-i-24 ] ROAD CLOSED R1i-30-60 on movabls assembliss. : G20-2-60
: A OQOMILES AHEAD | Borricods Mounting
W|-3-48 m MI-4-24 LOCAL TRATF £ ORLY
Post Mounting B Route Markers- All route markers; turn
arrows ond cardinal direction =igns shall
/ M4-10-48 ‘be furnished by the stale and shall be
obtained from the Disinict Offices and
:I " instalgd by the contractor.
!— 200" . .
Note: Reguiating traffic control
25| w24 devices to be modified as needed
MPH for Ihe duration of the detour
Post Mounting - .
R5-1-30 ¥ ¥Where necessary safe
s We6-3-48 speed to be determined -8 = " N
' ; = Post  Mountin:
| Post Mounting at the site by the Engireer 9F o g G20-2-60
E Mi-a-24 Post  Mouniing
END g
. Wi-3-48 T y s S
Wi-6-48 Post Mounting ME-1-2i : CONSTRUCTION §§ g 8
Barricade Mounting . 0
= a< W20-70-48
h @ s Post Mounting .
Posi Mounting
: o[ 2] L
‘amporary =z Note: +— Mi-4-24 Qs
1" Striplng & a * L = Minimum Length of Taper { ] o=
/ 4 WI3-i-24 S = Numericosl value of Speed R
limit or 85 percentile speed - ﬂ M5- 1 -2
: et —f Ww9-1-48 W= Width of of fset S ~
Post Mountin o =
e L= SxW for freeways, eXxpresswoys, 10_)_ 500
B ond ol other roads with speeds of FEEY
b“" 45 rnphl or greater. L A W20.TK-24
L= WS"/60 for urbon, residentioi, o
' and other streets with speeds of 82
B=t . 4G mph or less.
it W20-4-48
JUL i Post  Mounting
| -I é
L3 . =
W20-5-48 KEY DETOUR
Post Mounting b TYPE £
% Type I Borricades : - I500FT
. CONSTRUCTION SiGN LAYOUT -q_lni
P~ 4 TypeIIl Borricodes Whare 4 18 closed bevond W20~2-48
@ N re 1. road s closed beyond a i5- :
TYPE D E Type IIT Barricades detonr poirt. Post Mounting W20-|—.43 7-15-78 NORTH DAKOTA . i
CONSTRUCTION SIGN LAYOUT Cones Sign chawn for one direction of Post Mounting REVISIONS STATE HIGHWAY OEPARTMENT =
(Sign shawn for one direct DATE CHANGE | |
. 4 Lane Divided Highway with one () Lighting Device ;; ““'f":t:’ o on datour shall b TYPE F .21-78 vore © R T i
n not shown o u e 2| - te Ch . A wzﬁ . -
} fonduay closed. P =] Flagman Show . In ‘plons and inalalied and CONSTRUCTION SIGN LAYOUT 1279 1Genarol Resisions Submitted- ==, ean Engineor |
""" (fﬂgﬂ Isho\nlnlfor one direction of f . W20-1-48 @  Detineator Drums mainfuined by the cantractor, 2! Larée gighwaydyvith ane iane 3 -79 | Nole Revisicns ) !
ravel ofiyl. Fost Mounting - : : closed. Barricading 15 at o 6-27-80 | ADDED SIGR X0.'S Recommendad; ——=—— ———— "=
Longer thon one doy or culside F signs 'az"‘le;r '::!r;id?aof aint wlme it ts visible fo egproach- Asst. Ch,efEr}gmegr, Pre-Constr !
of maojor work area &  Type » Delineator ¥ ng trattic ) : Hof i
major work areo Worning sign sequence in cpposite Approved; — - - i
direction — same as one shown, Chief Engines?’ J
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CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS G e Coonting| © | Kb,
W20-1-48 ROAD
Post Mounting

CONSTRUCT 10N

~ |.b-754-8

G20-50-T2 NEXT OO MILES
Post Mounting [HAZ o _]
ARDOUS TRALL
ROAD CONSTRUCTION| 20. 5360
Burr?czt?e-aésgntin %= NEXT OO MILES \
: J NEXTO OMILES ==b
END-
CONSTRUCTION 62082712
Pest Mounting
ROAD CORSTRUCTION
HEXTOO MILES ==
G T '
i &
' E
3 |- 620-52-72
£y ROAD CONSTRUCTION £3 g Fos)_Mounthng b wﬁrl Borricad
3 g 2 @ arricades
: o @ s NEXT OO MILES 2 : ;’, iﬁn CORSTRUCTION I==1 Ty:a ]I Bc:rrlccdea
" ROAD £3 HEXTOOMILES =ap 2% it | S= NEXT OOMILES ES|  Yype IL Burricades
CONSTRUCTION £3 620-80-72 3 & Conos .
NEXT 00 MILES Post Mounting END (O  Lighting Devies
TYPE 6 CONSTRUCTION =] Flogman
(hazasooUs Fonm@' CONSTRUCTION SIGN LAYOUT 620-2-80 @  Datinsater Drums
2 and 4 Lane Highway with inter- Barricade Bounting i: Signa
620-10-60 AHEAD./ w20-1-48 ;\:‘i:\lin:h:gf"“ where traftic is L Type A Delinecter

Barricade Mounting

Where cdvance warning sign placed os shown inter -
feras with permonent signe, The warning sign logotion
shall be determined by the Enginear for best resulte.
Macezoges shail be varied as reguired.

Post Mounling Long prajects — 2 miles or more Reguiatory traffic control device to be
modified as needed for the duration of
constructien.
Lighting - Tha flashers and steady burn fights sholl be maintained ds shown. If the
danger exists ot pight and the work orea is close fo the traffic lane, the edge of
the traffic lone on the work area side shall be illuminaled by sieady burn lights
spaced at (OO ft centers. The flashers shall be ploced ot the bedinning ond middie
of the hazard. Where traffic is tapared into another lang, the flashers shall be
placed ot the beginning and middle of the taper, and the ramaining tapering devices
sheli be illuminated by steady burn lights. The steady burn lomps shall be spaced at A
the dimenkion 5 used in coiculating length of taper. Flashers shdll be ploced ;nnhnr;g::a:.?h‘f:;.bf::::sla% iﬁ; t':nino?'unhd
obove "j barricede bars and above olt. worning signs unless barricades ond signs | pottom on the top of the fop borricade bar
have sncapzulated lens reflective shedted faces. Intermediale Sign shall be on ¢ movable aesembly

. ' Sign show {0 be placed on roadway shati be placed
: on movable assemblies,

FLAGS: All edvence warning alqng shahi
have two orenge warning flegs 24" square
mounted perpendicular to ths edges of the
dlemond sign ond at such a distance obove
the edges so that whan flag is hung limp

. . d a
Mounting - Barricade shown to be piaced on roadway it will wot foush the sfgn.

FRESH OIL
LOOSE ROCK

" W22-8-48
Post Mounting

w2e-8-4B
“\ Post Mounting

ERESH OIL
LOOSE ROCK

weze-8-48
Post Mounting

Sign No.W22-B-48 This sign shall
be placed 500° past the barricade just

TYPE H

CONSTRUCTION SIGN LAYOUT

’ after ali importent infersections and 7-15-78
2 ond 4 Lane Highway with inter- every S miles in either direction, EVISIONS P{ORTH DAKOTA
secting routes where troffic Is GATE oH STATE\I;,'HGHWAY DEFARTMENT
maintained over seal project. ANGE K
(B-21-78 |Note Change Submitted: : . -—
1-3-79 | General Revisions Design Engineer
%-7-79 { Note Revisions ' Recommandad
- om U ——
. . 6-23-80{ Standard numbers avst, Crief Enginger, Pre. Conste
' App—tls,
d:
Approva Chief Enqmes{




i

Lighting - The flashers and steady burn lights shall be
maintained os shown. It the danger exists at night ond

the work drea Is close to the froffic lane, the. adge of
the tratfic tone on tha wark areo side sholl ba liuminated
by steady burn lights spaced at 10O fi centers. The
flashers shall be ploced at the beginning and middle of
the hozard. Where traffic is tapered into another lane,
the flgshars shall be ploced at the beginning and middle
of the taper, and the remaining topering devices shal)
be illuminated by steady burn lights. The steady burn
lomps shall he spaced ol the dimession 5 usnd in '

reaflective sheeted faces,

obtgined from District offices und
installed by the contracior

State Maintained Detours

The contraclor sholi furnish, install and
malntain oll barrlecdes, signe & flores ot

baginning and ends of detuur In accordance
with the plans

Contractor Maintained Detours

The contracior shali furnlsh, Instalt ond
mointain ol construction signs ond barricodes
in otcordance with the plons

Post Mounting
‘M3-1-24 [acatal

Mi-4~-24

: Past Mounting
Route Markers . M4+ 0-48

All route morkers ond assemblles shoil ‘ﬂﬂﬂu 'E&
ba furnished by the State ond shallbe

‘Mounting - Baorricade shown to be placed on roodway
sholl be ona movable Assembly. Sign to bs mounted
on barricades shol! be mounied with the sign
bottom on the top of the top barricade bar
Intermediate Sign shall be on o movable cssembly
Sign show to ba placed on rondway sholl be placed
on movable assamblies,

Poat Mounting

SOUTH] M3-3-24

m MI-4-24

Post Mounting

Fost Mounling :: Me-21

.W20-2-48
Post Mounting

ROAD
CLOSED
AHEAD

'W20-3-48

M4-10-48

M4-8-24

CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS

FLAGS: All advance worning signs shall
have two orange worning flags 24 squore
mounted perpendiculor to the sdges of the
diamond sign ond ot such a distance above
Hle 'cltl:lqu -fo ﬂ;‘af :hu; flog Is hung limp
will not touch the sign. W5-2-30
Post Maunting

RI-I-30

Posi Mounling
- RI-1-30
calculoling ftngth ol taper. Flasners shan te ploced | Moundi _M4-[0-48 Po“l I!lounﬁnq NARROW
above the barricnde bar: and absve all worring signs Post Mounting Post Mounting BRIDGE
. unless borricades and signs have encopsulated jens

Post Mounting

- Ma-8-24
NORTH] W3-1-24

wI-5R30
Post Mounting

M4-10-48
Past Mounting

M4-10-

73

A
ROAD CLOSED ) C RI-

QOMILES AHEAD
LOCAL TRAFFIC OMLY

Post Mounting
Ri1-30-60

NARROW
BRIDGE

w5-2-30
Post Mounting

Wi-5R-30
Post Mounting

TYPE I
CONSTRUCTION SIGN LAYOUT

2 ond 4 Lana Highway where

roadway is closed and a detour
is provided,

Note:

Where advance warning sign placed as shown infer-

Past Mounting

-30

Fost Mounting

Post Mounting

8 [MD. FI;194—4(45) 65

48

Post Mounting

Ri-1-30

W20-248

Poat Mounhng

| D-754- 9

KEY
_Typa I Barricades '
Type I Berricades
Type IIL Barricades
Cones
Lighting Device
Flagman ;
Dgtinsator Drums
Signs '

Tme Jop I

Typa “A Dslinadtor

,wﬂo‘-i"@
Past Mounting

7 ROAD N\
CLOSED )

ROAD
CLOSED

AT

o=

Ril-2-48

M4-10-48

w20-[--48
Post Mounting

Post Mounting

in both directions, Longer than

Note: | widered section is hord surfaced
one day or outside of major work

ared.

State Mointeronce shall siripe.

§ Mi-4-

24

farss with permaonent aiqnsé The wurfnin%.lign locafion
i t resulis
Post Mounting W20-2-48 shall be detsrmined by the Enginesr for bes .
) Post Mounting Massages shall be varled as required.
‘ 10" Min. Widarning w2048
f " Min —et " Min. . ; Post Mounti
l—— 300" Min. —TH'OO Min 300 Mm——“ \ WoOH1- 46 ng
4 4 - j—'."_:L 4 o Post Maunting
________________________ 500" M | 500" Min. -
500" Min. t - 500" Min, ——f=————— 500" Min. — . . . - " '
% ER d
Ww20-1-48 e
ot Mowiting e NORTH DAKOTA *
TYPE J REVISIONS
NT
CONSTRUCTION SIGN LAYOUT DATE CHANGE STATE HIGHWAY DEPARTME
2 Lane Highway with widened
w20-1-48 saction where traffic is maintained

1-4-79
3-7-79

8-21-78{ Noje Chaonge

Genergl Revisions
Neote Change

Submitied: ZJJAQ‘QJJ‘}

Recommended :

Asst. Chief Elnqigﬁ, Pri-ConsIr.
Approved:

Debign Enginear

Chisf Enginser



: FHWE “T<vate FED. AID PROJ NO TREET
CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS Ll 6*—1g‘
8 |NDFI-194-4(45)
D=754-1D
. TRUCKS
E ENTERING
& 1500 FT A5 n4-a8
Ri- =30 .§ Post Mouniing
Post Mounting 3 1500 Min.
/AN ——‘XYN
, |
} 3 _
E N — %, W20-74-48
A 1500 Min. TYPE K \POST WDUNTED
g Heavy truck traffic on thru highwa
signs shall be covered or taken down
2 @t night. } )
TRUCKS 5 N S
ENTERING K i )
] M4-10-48 W20-TK-24
.WB-55-48 - ; :
I500FT "W-54-48 Post Mounting Barric’c‘l‘& Egoz:ﬁnq Bnrr:cdounimg FEET ,
Fost Mounting - areicade Mounti S
. TRUCKS >
. Ri-1-30 -
p‘"‘ Mounting CROSSIKG FIF'!uqmun DET OUR
£ JOOOFZ, [—1000" Min. — I000FT
g 1000" Min )
'Fr N
4 DETOUR \—E K W20-2-48
1000FT f—1 Mip. Flagman TYPE M KEY  Post Mounilng
[ e I Barricades
F Wao-2-48 TEMPORARY DETOUR for culvert instaila- - Do '
000" M -u--_______ e Post Mounting tion within major work oreds. Signs to be E= ~ Typo IT Barricades
- I — T :gmoved when detour is removed. For day- B Typo I Berricodes
. . & ime use only. Engineer may elimingle the Conge
. TRUCKS § need for flogman depending upon location , & A
ROSSING F W20-7q-48 and condlition of detour. (O Lighting Device
CROS POST MOUNTED
I00OFT TYPE L L] Flegman
\ W0-55-48 @ Delinester Druma
Post Mounting Trucks crossing fhru highway Ri-1-30 t: Signs
- signs shall be covered or fakea Post  Mounting
down ot night. - Type A ODstineator
Lighling - The flashers end steedy burn fights shall be
500 maintsined os shown. If the danger exists a night and
FEET the work area is close o the iroffic lone, the edge of
~ the traffic lane on the work area side shait ba illumi-
W20-TK-24 nated by sfeady bura lights spaced at 100 4 centars.
The tlashers shall be placed at the beginning and midsle
ROAD G20-52-72 of the hozard. Where traffic is lapered into another
CONSTRUCTION -PT__ Post Mounting lane, the flashers shall be placed at the beginning
\ ROAD CONSTRUCTION and midile of the taper, and the remaining tfopering dg-
W 20-70-48 NEXT OO MILES = REXT OO MAES =xp vices shafl be illuminated by steady burp lights. The !
Post Mounting stealy buer jompT sholl be spoced ot the dimension S
[HAZARDOUS FOR TRAVEL) . used i zaizulatisg tengtn of taper, Flashers <hall be
ploced above the borricade bars and ebove ofl worning
signs untess baericades and signs hove encopsulated lens
G20-53-60 refluctive sheeted faces. ¢
fl g, Barricade Mounting N
Bgmaon
L-—-—-—soo' Min. 500" Min.——={ /
drsoo |
R = FEET foerm 300" Min RI--30 &
': : W20-TK-24 Post Mounting
500'%:—5 500’ Min. —-—I "
Flagman Mounling - Borricade shown to be placed oo rocdway
TYPE N t shall be on o movable Assembly. Sign to be mounted
Temporary half - roadwoy construction for a two-lone on barricades shail be mountad with the sign
highwoy, where one-way traffic is maintained G20-52-72 bottom on 1he top of the top barricade bar
through work -drea within major work ares. To be ! Post Mounting isn_lerm%diufe' S,i)gn shclldbe on odmuvub:]e Ic;shsembly
used where hazard exists for one day or less. : Ign show to be placed on roadway shall be ploced
! TYPE © END ROAD CONSTRUCTION] ot on movabie assemblies.
~7a- YP
h:tzo ‘3':!i 48 CONSTRUCTION SIGN LAYOUT CONSTRUCTION €=NEXT 00 MILES Where advance warning sign piaced os shown inter-
Mounting 20nd 4 Lone Hi s wh Barricade Mounting tares with permonent signs, The warning sign fecation
anc ane Highways where 620- 2 60 shail be datermined by the Engineer for best rasuits, 7-15-78
traftic ic maintained. Messages chall be varied as required. NS NORTH DAKOTA
W20-TK-24 DATE REVE’:&NGE STATE HIGHWAY DEPARTMENT
B-21-78|Note Change Submitied: Ak 4.
FLAGS: All advance warning signs shaii {-4-79]General Revisions Dedign Engindar
hove two orenge warning flags 24 aquare 5-7-79 | Nots Ch d
g;ounl::l prrplnd::uI'nr "1'1 th; edges of the s:q" .::::d an B Aot -
amord sign and of such a distonce abowe ! S i _
the edges so that when ficg s hung limp €-23-80|Sign Std, Numbars Asst. Chisf Engjpesr, Prp-Constr
it will not touch the sign. Approved:
pproveq: Chiat Engifiear




T

T —

CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS

H
STATE FED. AlD. RROJ. NO. INELT
HEGION 17

8 |ND FI-194-4(45) 67
- D-754-12

6" clrerance to edye of driving lons

. Cones spaced (@ 50 cirs. Floshar TYPE U
e 500' Min, i ) TRAFFIC PROTECTION DEVICES
ol | of a 5 PLACEMENT FOR SITUATION WHEN
o ) T o b E:D:' i s EQUIPMENT WILL BE PARKED ON
Tt: ' 2 ° Sy ———— THE RIGHT SHOULDER
¥ "\ Eaui . .
\ r-L 500' Min. ——4 quipmen
‘Wal-1a~-48
Floshar 1o be ottached : et . _ ' . N Bagin Bridge
ta top of this sign, [""" 800" Min.— T - 500" Min. I - 500" Min,
WID*TH-24 ': t [:
B - TYPE R
CONSTRUCTION SIGN LAYOUT
For bridge painting beiow travaled way, .
' KEY
BRIDGE BRIDGE ; L’Ziéﬁfli".ﬁ
PAINTING _ PAINTING Eq  Type I Barricodes
AHEAD /y31-50-48 I000FT,/ w2r-50-48 W20-Tq-48 - . A Conns
Post Mounting . Post Mounting : Foxt Mouinting ) Lighting -Device
’ . 1 Flagman
@  Detinzater Drume
W20-7K-24 : E o sine
. F  Type A Dalinsator
- - 500" Min 500" Min o 100" M _/Bwh Bridgs
l 500" Min, T 5 . . [
£ _ L ‘TYPE S y L
. CONSTRUCTION SIGN LAYOUT \
For bridge painting above traveled way.
i OVERHEAD
L GZ0-54-48
BRIDGE BRIDGE BRIDGE | owting
X W20-Ta-48 PAINTING
PAINTING PAINTING Post Mounting -
AHEAD / w2 -50-48 JOOOFT W2I-50-48 .
Post Mounting Post  Mounting wzo-m—u
NOTE. Lighting - Tha flashers and steady burn ilghn. shall be
FLAGS: All advonce worning - slgns  shall muointeined as shown. If the danger exists at night and . m— e s —— —— = e e e ——— —— —— —— —— —— — ——
have two orenge warning fiegs 24" aquare the work ared is closs to fraffic lane, the edge of the b 500" Min, !
mounted parpendiculor 1o 1he edges of the traffic lone on the work area side -shail be Hluminated - -
diemond sign and ot such o distance Sbove b gieady burr fight d at 100 f1 conters. Th R
the edges &o that when flag Is hung limp y sieddy durm fanls spaced a - cantars. The E g o
it will not touch the sign. _ flashars shali bs placed gt the baginning and middie of L R .
’ the hazard. Where tratfic is tapared info another lons, - ‘/'x‘
the flashars shail be placed at the beginning and middie: Work Arse ~ -
Whete advence worning sign placed as shews iner- of the taper, and iMe remaining tapering devices shall
feres with permensnt signe, The warning sign location;  be iliuminoted by steady burn lights, The steady beam
shall be determined by the Enginesr for best résuits. light shall be spoced ot the di S used in colculating )
Wesenges shatl be verind a3 requirad. length of toper. Fiashers shall be placed cbove the : W2l [0 48
barricade bars .ond gbove all .worning signs unless borricades "1 TYPE T
ond signs have encapsulated ifens seflective shesled feces. ;’zo_m - KING When Work Ared i-: outside of rosdway arem
. WOR Doylight hours and outside of Majer Work Arec
{Sign shown for ana direction of travsl only) .
E:.r;s:;p;;a MORTH DAKGTA
reE" i STATE HIGHWAY DEPARTMENT
FEET DATE CHANGE ,UQZ
W20-TK- 24 8-21-78 |Note Change Submitted: _&‘Lﬁi—_—
. |-5-79 |Generai Revisions Design Eng!
: 3-7-79 |Note Change
§-23-80] Sign 5td. Numbaers "“mh""", Chiaf Enngingsr, PresSomir
Approved: Chiat Engi J
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‘ . e C REbiow [STATE FED mD pHoLHO 4 REE
CONSTRUCTION SIGN AND BARRICADE LOCATION DETAILS s N0 FI-194-4(45) 168

[D-754-13-A

1
l ]
! (
. ! .
! ! r 4 Ww2l-6-48 ,
E ! / \ ;
Hout 1 7 '
‘ SURVEY ™ SPEED j———1T
' ag: 1l . - i b
%_. 500 Min. —il— 500" Min. 500" Min. 500" Min b'EOD'Min,II Rood : . C ) T
i ' ‘ ZONE :
E = = ] ' ; REW .
) p
1 -Bc- H
: : AHEAD R2-5¢c-36 i
! ' c
y \ Fiagman =
W2|-3- 48 w2t-3-48 _ W2i-3-48 N, W20-Tc-48 o
\ v % s}
N B
; ROAD ROAD y ROAD :! ;
' MA CHINER Y e—————500" Min, ————={ ;
w MACHINERY MACHINERY
AHEAD I5DOFT  1000FT , —+ ' ;
500 l ' s N—TT ¥
TYPE Y TYPE AA
FEET -TH-
To be used where o houl road cresses the W2o-Th-24 To be used where Survey Crew 15 beng used.
£ i . g y.
Q g highway olutsude a major work ared # oter conteol
El 5 | device _
& 5 =2 : h=
2 [ i
J [l o 8
£ 3
=4
w
\
g 3 SPEED
'i = LIMIT | r2-1-38
o] , x !
'Sl g o. . Speed shali be
. X 1 3. determined by the Enginger
SHOULDER g 2
& n :
WORK # wai-5-48 L TYPE 2
‘To be used where speed
14 \\ zone is needed.
. y
LL—_____—-" i
W2i-2-48
" TYPE CC _
To be used where 1he < " .
TYPE BB signed pondilions eusts g " A "5
; [=]
B y RO A D W5--48 a
To be used with in a major work ’ ¥
areg, where the sign conditions exist. NAR ROWS g
y o p TYPE EE
To be used vihere the sign
condition exists.
11
TYPE DB - g -
To be used where the signed condition exisis. F?EVI":SEO.P:: NORTH DAKOTA
DATE CHANGE STATE HIGHWAY DEPARTMENT
6-23-80| Add Sign Std. Number Submitted o
Design Engneer
Recornmended = —

Approved: —

Asst Chief Enginesr Fre- 7 anct

Chag! Lrginese
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FHWA 1 sTate FED. AID PROY, HO. 'E
LOOP DETECTORS o w0 |FI-194-4(45) 70

—_— —— —— ———
1//— ﬂ\ . K \\ P \\\ S \\1
IL ( : o | » ! -9t ) o | 4 : Al corners cut 45° typlcal
' A \ ! J J
M :,\\ N _L(.,_\lﬁ j/_’__l\_._ - /‘2:}.\___/ S
~ i ! 4 '
N ! f -~ s
\\ \ I ’ i
~ f - i
N ! I “ |
S i ; " i
, l\ ,I v i
i 1
DIRECTION. \OF/ TRAVEL i
~ 1 - |
S L ,,,/ Edgs of Rosdway Surface or Curb Line—y :
Mle# |" Rigid Condull |
1\\
Putl Box ) \

TYPICAL MULTIPLE
LOOP DIMENSIONS

L

4
!
|
|

MULTIPLE  LOOP CONNECTION

All conductors shall be labsled in the pull box
as shown (1A, 18,24, etc.)

The toop connections shall be spliced In the
pull box: IBta3A, tA and 2Ato L-1, 2B

an

N

L]

N e —— —

|-S~L—Vuriuh|a—-

Edge of Roodwoy Surface or Curb Line—s

rs

|

[
Vuriubi:e-———-l-i

-

- \\
|-

3
o/
gmm]i

A

15

— 1" Rlgid Conduit
DIRECTION OF TRAVEL I_!M:Ij»v
uli Box

See plaonrs for number
of tfurns, \

Bl I

[
I

& &
N = e

d3B8tolL-2.

£

FEE
™ f— Pull Box
e |

MULTIPLE LOOP CONNECTION

All conductors shall ba labeled in the pull box
as shown, {1A,1B,24, elc.)

The loop conneclions shail be spliced in the
pull box: 1Atoll, IBto2A, and 2B o2,

Pull Box

| i 1.
L—Pull Bmt—'-I 3 ¢ l
] | L-lé eL-2 |

MULTIPLE LOOP CONNECTION
All conductors sholl be {absled in the pull box
as shown. {1A,IB,2A, atc.}

The {oop connections shal! be spliced in the
pull box: [Bto4A, 2Bto 3A, tA and2A te L-1,
3B and 4810 L-2.

NOTES!

1 Eoch loop shallbe saw cut in the roodway,

2. The number of turns, size of loop ond size of conductor
ghall be as shown on the plans, The first [oop dimansion
figure is the iength n the direction of travel ond the second
dimension is the width across the traffic lone,

3. The ioop conductor shali be pushed inio the saw siot with
. o bunt stick to avoid damoging the conductor insulotlon, )

4, The loop conductor shall be one continuous length of
conductor from the neorest pull box around the loop ond
baock,

5, The loop lead-In conductor shall be continuous from the
detector sensor unit to the nearest pull box by the
sensing loop,

©. The resistance of the loop conductor to ground sholl be
chacked before the roadwoy ioop is ssaied in place. A
resistance of less than 10 megohms will indicote a foult
raqulring correction.

LOOP DETECTOR DETAIL

a2 plans for number
of rwns

g @ B & E
R e
E e |
] Llb eL-2 |

" MULTIPLE LOOP CONNECTION
ALY conductors sholl ba labeted in the puit box
s shown. { 1A, 1B, 24, etc)

The loop connections shall be spliced in the
pull bex: [Blo5A, 2Blo3A, 3Bto 4A, lAand
2AtoL-1, 4B ond5B1o L-2,

7 Saw culs In concrete shall be filied with on aspholtic
joint sealer ormicrocemant as approved by the engineer.

8, Saw cuts jn bituminous shali be filied with an approved
fillar compound,asphatic joint seater or preformed con-
fraction joint seal as approved by the engineer,

9, A thin loyer of fitler moterial shall be placed
on the botlom of the taw cut befors the conductor
{s installed,

10.Al] exposad filler compound sholl be coverad with
o tayer of fins sand. '

{k. The loop wire from the loop to the pull box must be
twisted two to five times par fool, The loop sheil be
wound in the same direction as adjocent leops of o .
multiple loop Installation. The lead routing shall be in
saperate slots 1o conduit leading to pull box to minimize
Interaction. The loop iead-in to loop splice shati be

" Rigid Condults

CURB SECTION

SAW SLOT TO PULL BOX

3'3"!.1mt. Saw Slolj —

—Saw siot for loop tead-in
r

Pull box

DE TAILS

Conductar  Cable
Canduit Opening

—-lzig—g';—.-‘—s"
_/
PLAN VIEW

Contraction jolint

CONTRACTION

the roadway

{L{Contd)

Sow Siot

Conductors

SAW SLOT DETAIL
|!q" Sow Siot

£

Rigig plastic conduit

is encountsred.)

soldered (rosine cors only}ond wrapped with ¢ Ihiqh
grade PVC or equivalent plastic tape and coated with

sealant such as scotchkote, Consult deleclor monufoctures
recommendations for othar instaliation details.

Asphalt or Concrate —wiis

Sow

B p‘"';{ ry

JOINT DETAIL

{This detail shoti aiso be used whenever a crack in

Roadwoy surface

[B-777-7

slot for loop lep

1160 M.

2" Mox.

Tonductod Cobla{Sss plons)
Conduit Openiag

SECTION BB

Jonuory 19,

977

REVISIONS

DATE

CHANGES

STATE

|i2-6-77
B-15-79
9-9-79

Added Conduits

Revise Notes

Revise Loop Connection
Delail

Submittad:

Recommendad :

Asst, Chief ﬁnmaer. Pre-Consir, |
Approved:

NORYH DAKOTA
HIGHWAY DEPARTMENT

Design  Engineer ]'

Chief Eddineer
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SHEET NO.

10-12
13
14~15
16-17
i8
19
20-22
2337
38-40
41-48
49
50
51
52
53
54
55
56~69
70

GENERAL

Title Shéet

Notes
Estimated Quantities
List of Provisions & Aggregate Data

Basis of Estimates

Typical Sections

Layout for Surfacing & Milling Memorial Bridge Approaches & Stockpile Site

Bridge Approach Drain Details

Surfacing Transition Details at Bridge Ends
Comb. - Concrete Curb & Gutter Details
Sidewalk & Bikeway Details

Interchange Layouts

Box Beam & 3 Cable Guardrail Details

Loop Detector Layouts

Pavement Marking Layouts

Construction Sign Layout

D~630-4 Corr. Steel Pipe Culv, & End Sect's.
D-722~-1 Beam Guardrail General Detailg
D-722~11%1 Three Cable Guardrail

D-743-1 Pavement Marking Messadge Details
D-743~2 Interstate Pavement Marking |
D~752-3 Bridge Appr. Slab Drains

D~754-1,2,3,4,5,5A,6,7,8,9,10,12,13A & 14 Construction Signs & Barricade Details

D-777-17 Loop Detectors

FHWA

STATE

FED, Al PROJ. NC.

SHEET
NO

1ReGION
—

Revised:

ND.{ FI~194-4(45)

3-26-81

Sheets revised:

46,

47 & 48.

41, 42,

44,45
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{ Install Plastic Pavement Marking Film Line (Retro-Refl.)

_179%155 BK.=

19035

Wogt

DAHD
r.d’m Approadch

Barrier Lines, Dbl, 4! Yellow - 3" Between

310 s.F.

BRXBo) 5 W L JAC T Lo

4" Yeilow Line

3" Between

R R B s o & T e o R TH o] AP & SRR A A R

(D Revised 3-26-81

AT e A D T AR e Y

AR . o, 2SRRI RY R AR TR U S Y AN PR Then T
i..,c'-',v'{ L1 BTREE i FEEL AN RO MO, 2 3
£ 4 i o s < . B R Ak 1t AR v s
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8194 FI-194-4(45)000 41
e LU TR (TP MM i I, et
7

i,
"'-....::_" .

NPV ARN
L

AN AL AL

&

IRl R S K PL e (gt

Rz,

SR ST

MEMORJAL BRIDGE INTERCHANGE

Pavement Marking
&
Signing Layout
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Install Plastic Pavement Marking Film Line (Retro-Refl.)
Barrier Lines, Dbl. 4" Yellow - 3" Between 104 S.F.
[ ]
MEMORIAL BRDIGE INTERCHANGE
Pavement Marking
&
Signing Layout g
n
doronce ST A - o " I
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INSTALL PAVEMENT MARKING DROP ON BEADS-TYPE-II-LINES

Sta. 154400 to 16l1+00-Rt. Edge Lines-4" White
Sta. 154400 to 161+00-Lt. Edge  Lines-4" Yellow
Sta. 154400 to 161+00-Lane Lines-4" White (10' Line,30' Skip)

Sta. 154+00 to 161 +00-Lane Lines-4" Yellow (10°' Line,30' skip)

700 L.F-
700 L.F.

340 L.F.
340 L.F,
ZU80 L.F.

(:) Reviged 3026281

FHWA
REGION

STATE

FED. AID PROJ NG

SHEET
1O

ND.

F~1—-194-4 (45) 000

44

ke
\

Pavement Marking Layout

Cross Road

Memorial Bridge Inchg.




Pl

4" Yallow Line
14

4" white Lines

8" White @
5' Centers
4" Yellow

{65

49 Yellow Line

-

— D=
P Wt e o T TS T 170

12! 8 Wnite Line

L4

_—

o \ .
e N
\

Install Pavement Marking Drop on Beads - Type If - Lines Y
sta, 7402 to 11+)0 N.W, Loop - Rt, Edge Lines - 4'' White 398 L.F. A
Sta, 7402 to 11400 N.W, Loop - Lt, Edge Tines - 4% Yellow 398 L.F. A\
EXIT RAMP (S,W, RAMP) 8" White @ 5' Centera (Gore) 460 L.F, \
Sta. 1400 to 3+i3 5,4, Ramp - Lt. Edge Lines - 4' Yellow 213 L.F. \
Sts. 1300 to 3+I3 S.W. Ramp - Rt. Edge Lines - 4" White 213 L. \ \
dta., 161400 to 170400 W.B. X-Rd. - Rt. Edge Linea ~ & White 900 L,F. \
ste. 161400 to 170400 ¥.B, X-Rd, - Lt. Edge Lines - 4" Yellow 770 L.F.
Sta, 161400 to 171400 E. Bd. X-Rd. - Rt, Edge Lines - #" White 1060 L.F. \ \
Sta. 161400 to 171400 E. Bd. X-Rd. - Lt. Edge Lines - 4" Yellow 870 L.F.
Sta. 20400 to 28400 E. Rd, Ramp - Rt. Edge Linea - 4" White 800 L.F. \
Sta, 20400 to 28400 E. Bd, Ramp - Lt, Edge Lines - 4" Yellow 800 L.F. \
EXIT RAMP (N.W, RAMP) - 8" White @ 5' Centers (Gore) 1?5 L.F.
Sta. 8410 to 11440 N.W. Ramp ~ Rt, Edge Lines - 4" White . 300 L.F. \
Sta, 8400 to 1LH0 MW, Ramp - Lt, Edge Lines - &' Yellow 300 L.F.
Sta. 161400 to 163+80 X-Rd, - 4" Yellow (10' Line, 30' Skip 140 L.F. \\
Sta. 9450 N.W. Ramp to 162+30 X-Rd. - Rt. Edge Lines ~ 4" White 80 L.F. .
Sta. 9450 N.W, Ramp to 162400 X-Rd, - Lt. Edge Lines - 4" Yellow 65 L,F.

7882 L.F.

4N Yollow Lines

FHWA L
ARGIon I-fu:[ FED. AlD #ACJ. NG, ’;“OG.T

() Revised 3-26-51 8 In_n,lz-ma-acas)noo &5

4" Yellow Line

4" white Line

ITO

20 ¥ ~ Rang,
1zr
1 170 —_—
_— H
3 — 4" White Lines i _ -
0 --"","//. .
e e
s, . _
ey
Install Plagtlc Pavement Marking Film - Messages (Retro-Refl,) ® 8" white @ 5' Centers
Stralght Arrows 5 Ea. 62,5 8.F.
Left Arrows 1 Ea. 15.0 8.F.
Thru & Right Arrows 1 Ea. 29.0 8.F. 14
A4 1 Ea. 22.0 8.F,
128.5 s.¥,
Install Plastic Pavement Marking ¥Film - Lines {Retxo-Refl, 4" Yellow Line
Sta. L6L4HD0 ©o 170+00 W. Bd, X-Rd. - lane Lines - 4" White {10' Line, 30" skip) 50 B.F. )
Ska, 164+10 to 165+10 W. Bd, X-Rd. - Chan. Line - 8" $hite 67 8,F, 4" White Lin
Sta. 164430 to 165+¢10 W. Bd. X-Rd. - Lt. Edge Line - 4" Yellow 27 S.F. e Line
Sta. 164430 to 165410 E. Bd, X-Rd. = Lt, Edge Line - 4" Yellow 27 5.F.
Sta. 161400 to 169400 E. Bd, X-Rd. - Lame Lines - &" White.(10' Line, 30' Skip) _671 5.F.
238 5.F

! FAVEMENT MARKING LAYOUT

MEMORIAL BRIDGE INCHG.

CROSS~ROADS -

Ay

S,
)




iy | svarx FED. AID PROJ. HO. sirer
Inatall Pavement Marking, Drop on Beads, Type II - (Lines) ) : @ Revised 3-26-81 s |N.DJ -134-4cu3y000 o
. N
Sta. 0400 to 25400 M.L. - Lane Lines - 4% White (10' Line, 30! skip) 1250 L,F. -
'\ Sta. 0400 to 25400 M.L. - Outside Edge Lines - &' White 7500 L.F.
i Sta, (H00 to 25H0 M,L. - tedian Edge Lines - 6" Yellow 7500 L.F.
Sta. 0400 to 7402 W.W. Loop - Lt. Edge Line - 4" Yellow 507 L.F.
Sta, 0400 to 7402 N.W, Loop - Rt, Edge Line - 4" White 567 L.F.
ENTRANCE RAMP (N.W, L0OP) - Lane Lines - 4" White (1G' Line 30" skip} 40 L.F.
FRTRANCE RAMP (N.W, LGOP} - Rt. Edge Line - 6! White 90 L.F.
ENTRANCE RAMP (N.W, LOOP) - Lt, Edge Line - 8" White 390 L.F.
Sta., 0+00 to B400 N.W. Ramp - Rt, Edge Line - 4" White 800 L.F.
Sta. 6400 to 8400 N.W. Ramp - Lt, Edge Line - 4N Yellow 200 L.F.
EXIT RAMP (N.W. RAHP) - B" White Lines @ 3’ Centers (Gare) 648 L.F.
EXIT RAMP (E, DD, RAMP) - 8" White Dia. W/8" white & Yellow Edge Eines 1750 L.F.
sta. 5H0 to 11+50 E. Dd, Remp - Bt. Edge Line - 4" White 610 L.F.
sta, 5+40 to 20400 E. Bd. Ramp - Lt. Edge Line - 4" Yellow 1460 L.E.
sta, 17440 to 20400 E. Bd. Ramp - RE. Edge Line - 47 White 260 L.F. . .
ENTRANCE RAMP (H,E. RAMP) - Lane Lines - 4" White (10' Line, 30! skip) . 10 L.F. . .
ENTRANCE RAMP (N.E. RAMP) - Rt. Edge Line - 6" White 90 1L.F.
ENTRANCE RAMP (N,E. RAMP) - Lt, Edge Line - 8 'White 390 L.F.
¢ sta, 11400 to 14%00 ¥.E. Ramp - Lt. Edge Line - 4! Yellow 300 L.E.
sta. 11#00 to 14400 N,E. Ramp - Rt. Edge Line - 4" Whire 300 L.F.
24762 L.F.
e .
il
44 yhite Line
\ : 4" Yellow Line
\ 5
| 8" White Line 1
| /
‘ e ! e
. 3 )
8" White Line
u
3
"' White Line
4" Yellow Line
4 vellow Line —
f—.. T Ram®
‘L :. 8|I
1 White Lines
e W
N N
% "
it 2 4" Hhite Line
]
. &
3 A
A
o
)
A = ‘
V
X5 6" Yhite Lines - 6" Yellow Lines PAVEMENT MANKING LATOUT
ne
OD
=
] e
s aov
" VEMORTAL BRIDGE INTERCHANGE
B .
% .




oo | seare FED. AID PADJ. HO. Ll
8 [N.D.| 1-194-5(a5)000 47
Inatall Pavemesnt Harking, Drop on Beads, Type II - Lines
Sta. 25400 to 30400 M.L. - Lane Lines = 4" Walte (10' Line, 30' Skip) 260 L.F. @ Revised 3-26-81
S Sta. 25+00 to 30400 M.L. - Rt. Edge Lines - 6" White 1500 L.F.
¥ Sta, 25400 to 20400 M.L. = Lt. Edge Limes - 6" Yellow 1500 L.F.
7 Sta. 0400 to 3400 S.E.R. - Rt. Edge Line - 4" White 225 1.¥.
’ Sta, 0+00 tp 3400 S.E.R. - Lt. Edge Line - 4" Yellow 225 L.F.
sta. 14H00 to 23430 N.E.R, - Rt, Edge Line = 4" White 910 L.F.
Sta, 14400 to 19430 N.E.R. - Lt. Edge Line = 4" Yellow * 530 L.F.,
. Sta, 171400 to 172460 E. Bd. X-Rd,-Rt. Edge Line - 4" White 160 L.F.
. : Sta. 170400 to 174436 W. Bd. X-Rd.-Lt, Edge Line - 4" Yellow 436 L.F.
- 4" White Line Sta. 170400 to 170460 W. Bd. X-Rd.-Lt. Edge Line - 4" Yollow 60 I,F.
1 to 5.E.L. - RE, ge Line -~ te F.
5 174430 176+36 S.E.L Edge I 4" Whi 206 L.F
Sta. 174+80 to 176436 $.E.L. - Lt., Edge Line - 4" Yellow 156 L.F.
6" white Lines EXIT RAMP (8,E,L.) - 8" White @ 5' Centers (Goxe) : 500 L.F.
Sta, 11400 to 15462 N.W. Loop - Rt, Edge Line - &4 White 462 L.F.
Sta. 11400 to 13425 N.¥W, Loop - Lt. Edge Line - 4" Yellow 225 L.F.
6" Yellow Lines 4" Yellow Line Sta. 28400 to 32400 B, Bd. Ramp - Lt. Edge Line - 4" Yellow ' 400 L,F,
7775 L.F.
5
. 4" White Line ]
) *
7 AN
Y
" 4" Yellow Line -
8" White Lines ¥,
N, Loop I By
% \ ap
&" White Line \“‘\\‘
\ T v ®
2 SN
.“‘/A‘%m.v/m,,&,,___
-zd. 70 N\
4. Bd. *F4 ‘ AN : : Qo
4" Yellow Line
170 -
1 . T - o i "
; 4" yellow line 4" Yeliow Idnes I S S S et
" " 4% White Line— - -», —
- B4, N
- - . ¥
E v ¥ —f— i o ! 8" Yellow Linea
" — .
& m,irec;_,me J- 121 _..._-JIIII//]/////// 8" White Lines
I o ‘ — L 121 L S.pp 4" White Line
E. Bd, X-Rd. U P ..
- 4" Yellow Line '
N o
g
\ \ Ingtall Plastic Pavement Marking Film-Messages (Retro-Refl.)
i
4" White Line Straight Arcoew 2 Fa. 25.0 5.F. 4% White Line
30
% .
" 14
i M Install Plastic Pavement Harking Film-Line {Retro-Refl.}
Sta, 171400 to 174430 E, Bd, X-Rd - Lane Lines - 4" White (10° Line, 30' skip} 27 5.F.
Bta. 171400 to 174430 E. Bd, X-Rd - Rt, Edge Lines - 4" White 110 5.F.
EXIT RAMP (N.E.R.) - 8" white Dia. W/4" White Edﬁe Lines 185 5.%.
” Sta, IHO0 to 32400 E, Bd. Ramp - Lene Iines - 47 White (10" Line, 30' skip) 14 S.F.
2 Sta. 28+10 to 30400 E. Bd. Ramp - Rt, Edge Line - &" White 117 s.F.
Sta. 35+60 to 36455 E. Bd. Ramp - Diagonal Marking - 8" Yellow 243 5.F.
Sta, 174+36 to 179425 W. Bd. ¥-Rd, - Lt, Edge Line - 4" Yellow 163 8.F.
Sta, 32+00 to 36455 E. Bd. Ramp - Lt, Edge Line - 4:: Yeiluw ‘Jl.g% g.g .
Sta, 32400 to 36+55 E. Bd, Ramp - Rt. Edge Line - 4" White _152 5.F, PAVENENT MARKING LAYOUT
1163 S.F. o
o
0
) MEMORIAL BRIDGE INCHG.
,.,/ !
" CROSS— ROADS ’




FHWA —
AKGIaN i RETATE FED. AID PR HG. e

> INSTALL PLASTIC PAVEMENT MARKING FILM - MESSAGES (RETRO-REFL,) @ Reviged 3-26-81 8 IN_D_ F-I-194-4{45}000 48
Straight Arrow 1 Ea. 12.5 8.F. -~
Thru & Rt, Arrow I Ea. 29.0 S.¥.
Thru & Lt. Arrow 1 Ea. 29.0 5.F.

70.5 8.F.

Z o~

ra 4" thite Lines
4" Yellow Lines

E. Serv. R4,

' : 4" Wnite Line : .

" 4Y Yellow Line

Ramp
.

8]
: I
s 2o 40+08.7 E, Sery, Rd.
o BB —
= = s
o §s
A =2
6" White Lines 41" Yhite Lines oo
h‘ j O&?g ~
d tL}
| 1 - - - - S e S —— -~ -
I - - - - - I T = _ _ —_‘—‘—-————=—-_._. -~
g e ]
J= \ T
= = ‘
wl
- 6" Yellow Li
4" Yhite Line alg ellow Linos 8 Yellow Linea
; ¥ o
g‘ 4" Yellow Line it
(2‘ 4" Yellow Line
Install Pavement Marking, brop on Beads, Type II - Lines
' i
Sta. 30400 to 51400 M.L. - Leane Lines - 4" White (10' Line, 30' Skip) 1355 L.¥,
Sta. 30400 to 51400 M.L. - Outside Edge Line - 6" White 6300 L.F. -~
Sta. 30400 to 51400 M.L, - Median Edge Line - 6" Yellow 4950 L.F. 4" white Line
Sta. 52400 to 50400 Rt. M.L, - Left §ide Transfer Lime - 6" Yellow 1200 L.F. .
EXIT RAMP (S.E.R,) - 8" White Diag, W/8" White Edge Lines 1759 L.F.
Sta. 3300 to $HI0 5.E.R. - Rt. Edge Line - 4" White 600 L.F.
Sta. 3+00 to 9H0¢ 5.E.R. - Lt. Edge Line - 4" Yellow 600 I.F. 35 *
ENTRANCE RAMP ES.W. RAMP)} - Lt, Edge Line - 8 White 390 L.F.
ENTRANCE RAMP (S5.W. RAMP} - Rt. Edge Line - 6" White 90 L.F.
Sta, 3+E3 to 5H40 S.W. Ramp - Rt, Edge Line - 4" yhite 227 L.F.
sta, 3+L3 to 5#40 S,W. Ramp - Lt. Edge Line - 4" Yallow 227 L.F.
EXIT RAMP {N.Y. BAMP) - 8" White Diag. W/8" White Edge Lines 1750 L.F.
sta, 300 to 7+17 N.W. Ramp = Rt, Edge Line ~ 4" White 425 L.F.
sea, 3H)0 to 7417 N.W. Ramp - Lt. Edge Line - 4" Yellow 425 L.F.
ENTRANCE RAMP EN.E. RAHP; - Lt. Edge Line -~ 8" White 390 L.F.
ENTRANCE RAMP (K.E, RAMP) - Rt, Edge Line - &" White 90 L.F.
sta. 3400 to 7417 N.E. Ramp - Rt. Edge Line - 4" Uhite 425 L.F.
Sta, 3H00 to 417 W,E. Ramp - Lt, Edge Line - 4" Yellow 425 L.F,
ENTRANCE RAMP 55.[‘1. LOOP) ~ Lt. Edge Line - 8" White 390 L.F.
ENTRANGE BAMP {5,E., LOOP) - Rt. Edge Line - 6" White 90 L.F. o
Sta, 176+36 to 181400 5.E. Loop - REt, Edge Line - 4" White 464 L.F. =
n sta. 176436 to 181400 S.E. Loop - Lt. Edge Line - &" Yellow 464 L.F. . .
3 Sta, 15376 W, Sexv, Rd. to 40409 E. Serv. Rd, - Barrier Lines - 4" Dbl. Yellow, 2
P - 3" Between 1000 8 &
- 24037 L.F. =
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