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FLARED END TERMINAL SECTION
FINISHED GRADE OR FRONT OF GUTTER
FINISHED GRADE STAKE

FIRE HYDRANT

FEDERAL HIGHWAY ADMINISTRATION
FINISH

FLUSH

FLOW LINE

FIBER OPTIC CABLE

FENCE POST

FRONTAGE

FRONTAGE ROAD

FORESIGHT

FOOT OR FEET

FOQOTING

FUTURE

FREEWAY

GRAM

GRADING

GAUGE

GALLON

GALVANIZED

GARAGE

GEODETIC

GAS LINE

GENERAL LAND OFFICE
GLOBAL POSITIONING SYSTEM
GRADE

GUARDRAIL

GRID

GROUND

GRADE SEPARATION
GRAVEL SURFACING
GALVANIZED STEEL PIPE
GUTTER

GAS VALVE

HECTARE
HEADWALL
HEADGATE
HEIGHT OF INSTRUMENT
HOUSE
HORIZONTAL
HINGE POINT
HEIGHT

HUB & TACK
HIGH WATER
HIGHWAY

INTERSTATE

INCIDENTAL CONSTRUCTION
INSIDE DIAMETER

INVERT ELEVATION

INCH

INCORPORATED OR INCREMENT
INCLUDED

INSTRUMENT

INTERSECTION

INTERCHANGE

INVERT

IRON PIN

IRRIGATION

INTERSECTING ROADWAY TERMINAL SECTION

JUNCTION
JOINT USE POLE

KILOGRAM
KILOMETER

LB.
Le
L.C.
L.D.
LENG.
L.F.
LN.
Ls
L.S.
LT.

m
mt

lTI‘

mm

mm?

MATL.

MAX.

M. C. OR MC
MDT

MEAS.

MED.

MH.

MIN.

MISC.

MKR.

M. L.

MNCPL.

M. O.

MON.

M. P.C. OR MPC
MUTCD

M. Y.

N.B. OR NB

N. C.

N. E.

N.G. OR NG
N.G.S. OR NGS
NL.

NLY.

NO. OR #

N. W,

N. W. EL.

0. OR 0/S
o.C.

0.D.

0. G.

OH.

OHWM

0' PASS

P

P. OR PG.
PAVT.

P. B.

P.C. OR PC
P.C.C. OR PCC

P.C.S.
P.E. OR PE

LENGTH OF CURVE, LITER OR ANGLE IRON
POUND

LENGTH OF CIRCULAR CURVE
LONG CHORD

LOOP DETECTOR

LENGTH OR LENGTHEN
LINEAR FOOT

LANE

LENGTH OF SPIRAL

LAND SURVEYOR

LEFT

METER

SQUARE METER

CuBIC METER

MILL IMETER

SQUARE MILLIMETER

MATERIAL

MAX IMUM

MEDIUM CURING

MONTANA DEPARTMENT OF TRANSPORTATION

MEASURED

MEDIAN

MANHOLE

MINIMUM, MINERAL OR MINUTE

MISCELLANEOUS

MARKER

MAINL INE

MUNICIPAL

MID ORDINATE

MONUMENT

MID-PQINT OF CURVE

MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES

MILE YARD

NORTH

NORTHBOUND

NORMAL CROWN
NORTHEAST

NATURAL GAS

NATIONAL GEODETIC SURVEY
NAIL

NORTHERLY

NUMBER

NORTHWEST

NORMAL WATER ELEVATION

OFFSET

ON CENTERS OR OVERHEAD CROSSING
OUTSIDE DIAMETER

OLD GROUND OR ORIGINAL GROUND
OVERHANG OR OVERHEAD

ORDINARY HIGH WATER MARK
OVERPASS

POWER CABLE, PIPE OR PRIMARY
PAGE
PAVEMENT
PULL BOX
POINT OF CURVE (BEGINNING)
POINT OF COMPOUND CURVE OR
PORTLAND CEMENT CONCRETE
PROJECT CONTROL SYSTEM
PREL IMINARY ENGINEERING
OR PROFESSIONAL ENGINEER

DETAILED DRAWING

STANDARD SPEC.
SECTION 101

REFERENCE DWG.
101-06

NO.

ABBREVIATIONS

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




PEN.

PERF.

P.1. OR PI

PL.

P.L.

PLAS.

P. M.

P. M. B.

P.M. P.

P.M.S. OR PMS
PMT.

P.0.C. OR POC
P.0.L. OR POL
P.0.S. OR POS
P.0.S.T. OR POST
P.0.T. OR POT
P.0.V.C. OR POVC

P.P. OR PP

PP.

PREST.

PRIM.

PROC.

PROJ.

PROT.

P.T. OR PT

PT.

P.T.W. OR PTW

PVC. OR PVC

PVT.

PWR. OR PWR

Q

QaTy.

R

R.A.C.E. T.
OR RACET

R. A.P. OR RAP

Re

R.C. OR RC

R.C.B. OR RCB
R.C.P. OR RCP
R.C.P.A. OR RCPA
RD.

RDL.

RDWY.

REC.

REF.

REINF.

RET. W.

RIV.

R. M.

R.P. OR RP
R.R.

RT.

RTE.

R/W

RY.

SA.
SAN. SEW.
S.B. OR SB
S.C. OR sC
SCH.
SDWK.
S.E.
SEC.
SEL.
S.G., SG

OR SUBGR.
SHLD. OR SH.
SHT.
SING.
SIP.
S.L.D.

PENETRATION

PERFORATED

POINT OF INTERSECTION

PLACE, PLATE OR PLANT
PROPERTY LINE

PLASTIC

PRINCIPAL MERIDIAN OR PUNCH MARK
PLANT MIX BASE

PERFORATED METAL PIPE

PLANT MIX SURFACING

PERMIT

POINT ON CURVE

POINT ON LINE

POINT ON SPIRAL

POINT ON SEMI-TANGENT

POINT ON TANGENT

POINT ON VERTICAL CURVE

POWER POLE

PAGES

PRESTRESSED

PRIMARY

PROCESSING

PROJECT OR PROJECTED

PROTECT, PROTECTOR OR PROTECTION
POINT OF TANGENT (END OF CURVE)
POINT

PRESENT TRAVELED WAY

POLYVINYL CHLORIDE

PRIVATE

POWER (LINES)

PEAK DISCHARGE (WATER)
QUANTITY

RANGE, RADIUS OR RISE
ROAD APPROACH CULVERT END TREATMENT

RECYCLED ASPHALT PAVEMENT
SPIRAL CURVE RADIUS

RAPID CURING

REINFORCED CONCRETE BOX
REINFORCED CONCRETE PIPE
REINFORCED CONCRETE PIPE ARCH
ROAD

RADIAL

ROADWAY

RECORD

REFERENCE

REINFORCEMENT

RETAINING WALL

RIVER

REFERENCE MONUMENT
REFERENCE POINT, POST OR RADIUS POINT
RAILROAD

RIGHT OR ROUTE

ROUTE

RIGHT OF WAY

RAILWAY

RATE OF FULL SUPERELEVATION, SLOPE
IN FT. PER FT., SPAN, SOUTH OR SECONDARY

SATELLITE (FOR TRAVERSE USE)

SANITARY SEWER

SOUTHBOUND

SPIRAL TO CURVE OR SLOW CURING

SCHEDULE

SIDEWALK

SOUTHEAST

SECTION, SECOND OR SECONDARY

SELECT

SUBGRADE

SHOULDER

SHEET

SINGLE

SIPHON

SEA LEVEL DATUM

SLOT. DR.
SLP. STK.
SLY.
S.P.
SPEC. PRQV.
S.P.H.P.
SPK.
Sa.
S.S. OR SS
S.S.P.P.
OR SSPP
S.S.P.P.A.
OR SSPPA
S.S.P.P.A.C.
OR SSPPAC
S.T. OR ST
ST.
STA.
STD.
STD. SPEC.
STK.
STL.
STM.
STPD.
STR.
SuBD.
SURF.
SURV.
S.W.
S. Y.

TAN.

T.B.C. OR TBC
T.B. M

TBR.

TEL. OR TEL
TEL.C.
TELG.
TEL.P.
TEMP.

THK.

TK.

ToL.

TOPOG.

T.P. OR TP
TR.

TRANS.
TRAV.

TRIA.
T.R.M

Ts

T.S. OR TS
T.T. OR TT
TYP.

u
U. G.

UNCL.

U' PASS

U.s.C. & G.S.

NLRIRY
»omo
Cwonm

SLOTTED DRAIN

SLOPE STAKE

SOUTHERLY

STAND PIPE OR STATE PLANE
SPECIAL PROVISION

STEEL PIPE, HIGH PRESSURE
SPIKE

SQUARE

EMULSIFIED ASPHALT
STRUCTURAL STEEL PLATE PIPE

STRUCTURAL STEEL PLATE PIPE ARCH

STRUCTURAL STEEL PLATE PIPE ARCH
CULVERT

SPIRAL TO TANGENT

STREET

STATION

STANDARD

STANDARD SPECIFICATIONS

STAKED OR STAKE

STEEL

STORM DRAIN

STAMPED

STRUCTURE OR STRAIGHT

SUBDIVISION

SURFACE OR SURFACING

SURVEY

SOUTHWEST OR SIDEWALK

SQUARE YARD

METRIC TON

TOWNSHIP, TANGENT LENGTH,
PERCENT TRUCKS, OR THICKNESS

TANGENT

TOP BACK OF CURB

TEMPORARY BENCH MARK

TIMBER

TELEPHONE

TELEPHONE CABLE

TELEGRAPH

TELEPHONE POLE

TEMPERATURE OR TEMPORARY

THICKNESS

TACK

TOLERANCE

TOPOGRAPHIC

TURNING POINT

TRACT

TRANSMISSION LINE OR TRANSITION

TRAVERSE

TRIANGULATION

TRURF REINFORCEMENT MAT

LENGTH OF TANGENT (CURVE WITH SPIRALS

TANGENT TO SPIRAL

TRANSMISSION TOWER

TYPICAL

UNIT

UNDERGROUND

UNCLASSIFIED

UNDERPASS

U.S. COAST & GEODETIC SURVEY
U.S. CORPS OF ENGINEERS

U.S. FOREST SERVICE

U.S. GEOLOGICAL SURVEY

U.S. PUBLIC LAND SURVEY

)

DETAILED DRAWING
SRTEFERR%NSFPEC DWG. NO.
ANDA . _
SECTION 101 101-07

ABBREVIATIONS

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
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v

V. A.B. M.

V.C. OR VC
V.C. CORR.
V.C. M

V.C.P.

VEH.

VERT. OR VT.
VIT.

V.P.

V.P.C. OR VPC
V.P.Il. OR VPI
V.P.T. OR VPT

w/
W.B. OR WwB
w.C.
w. L.
wLY.
w/0
w.P.
w.s.
WT.
w. T,
w.ov.
w. W,

YD
YD?
YD?

XING.
XSEC.

DESIGN SPEED OR VELOCITY
VERTICAL ANGLE BENCH MARK
VERTICAL CURVE

VERTICAL CURVE OFFSET CORRECTION
VERTICAL CONTROL MONUMENT
VITRIFIED CLAY PIPE

VEHICULAR

VERTICAL

VITRIF IED

VENT PIPE

VERTICAL POINT OF CURVE
VERTICAL POINT OF INTERSECTION
VERTICAL POINT OF TANGENCY

WEST OR WIDTH

WITH

WESTBOUND

WITNESS CORNER

WATER LINE

WESTERLY

WITHOUT

WING POINT

WATER SERVICE OR WARPED OR VARIABLE SLOPE
WEIGHT

WATER TABLE

WATER VALVE

WING WALL OR WOVEN WIRE

YARD
SQUARE YARD
CUBIC YARD

CROSSING
CROSS SECTION

DETAILED DRAWING

ANDA . _
SECTION 101 101-08

ABBREVIATIONS

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




TITLE SHEET

1F. F.L

1T. F.E

R EKOHETEAE

~—
—

PRIMARY ROAD %k
PRIMITIVE ROAD
PROPOSED ROAD
GRADED ROAD
BLADED ROAD
PRIMITIVE ROAD
GRAVELED ROAD
PAVED ROAD
FEDERAL AID ROUTING (ON EXISTING ROAD)
FEDERAL AID ROUTING (NON-EXISTING ROAD)
INTERCHANGE

STRUCTURE

FREE FERRY

TOLL FERRY

HIGHWAY TUNNEL

PASS

RAILROAD

RESERVATION LINE

STATE & NATIONAL LINE

COUNTY LINE

TOWNSHIP & SECTION LINE

INTERSTATE
U.S. HIGHWAY
STATE HIGHWAY (O capd %)
CITY OR TOWN

AR FIELD

DAM

BUILDING OR HOUSE

BRIDGE

%% PRIMARY ROADS ARE 0.08" [2.03 mmlWIDE.
ALL OTHERS ARE 0.05" [1.27 mm]WIDE.

PROFILE

| FLOWLINE AT € — CULVERT

crrer T (CADD %)

l FLOWLINE AT Q7 IRRIGATION SYPHON
i FLOWLINE AT ¢ — CONCRETE BOX CULVERT

CROSS SECTIONS

T POWER POLE (NO. OF WIRES AND VOLTAGE)
T TELEPHONE POLE (NO. OF WIRES)
T TELEGRAPH POLE (NO. OF WIRES)
? GUY POLE
eameml GUY AND ANCHOR

WETLAND BOUNDRY

1716 CORNER 174 CORNER
3 5
R e e Ol

e %

EEEN
EEEN
—_— e
_._.+._
77777ELAC 7777777
DONEZIANININN
RAW— o
o o =4
o o e
* _t !
RR R/W—" o=
ajn
N 89° 40'E
Nesd0E O

COIICOIICCIICCOIT

EBOSBOE80589

NN

it TOm— . —

NEW IN PLACE
oz —
S
.
p—————

JENMILE GREER

PLAN

STATE & NATIONAL LINE

COUNTY LINE

CITY OR TOWN BOUNDARIES

TOWNSHIP OR SECTION LINE

SECTION LINE (SHOWING CORNER SOLID
IF FOUND - OPEN IF NOT FOUND)

CLOSING CORNER

MEANDER CORNER

OWNERSHIP TIE

PROPERTY CORNER

CALCULATED R/W MONUMENT

FOUND OR SET MONUMENT

PROPERTY LINE

LIMITED ACCESS CONTROL

FULL ACCESS CONTROL

EXISTING LIMITED ACCESS CONTROL

EXISTING FULL ACCESS CONTROL

EXISTING ACCESS CONTROL (LEGACY PROJECTS ONLY)

EXISTING RIGHT-OF -WAY
HIGHWAY RIGHT-OF - WAY
RAILROAD RIGHT-OF - WAY
BASE OR SURVEY LINE

§¢ OF STAKED LINE WHEN A
PROJECTION IS MADE

RAILROAD
TRAVELED WAY
LEVEE OR DIKE S~ (CADD *)
RETAINING WALL ZZzZZZZZZZZZ7Z7777Z7  (CADD %)
PROPOSED RETAINING WALL 7rrrzrzzzz. (CADD *)
RIPRAP

GEOTEXTILE PATTERN

CONCRETE SIDEWALK

CONCRETE CURB

EXISTING FENCE

PROPOSED FENCE

SNOW FENCE

PROPOSED SNOW FENCE

EXISTING GUARDRAIL

PROPOSED GUARDRAIL

EXISTING CONCRETE MEDIAN RAIL

SMALL DRAINAGE

LARGE DRAINAGE

RESERVOIR WITH DAM

LAKE

A/ canp o

MARSH, SWAMP

-OHWM

ARAARAARAARAARAARA
L Il
||I|I||||""||III|||"“|I |||""|||| I

PR — - P

-— — PWR — — -

PWR

—TEL or TELG—

- — — TEL— — -

TEL

—STM——STM—

S —STM— — -

— — ST™

—SAN———SAN—

- — — SAN — — -

—— — SAN

—NG———NGC—

- — NG — — -

——GAS OR QIL——

PL AN

ORDINARY HIGH WATER MARK

WETLAND DELINEATION

EXISTING WETLAND AREA

DELINEATED WETLAND AREAS

IMPACTED WETLANDS

BLUFFS OR CLIFFS

WATER'S EDGE

DEPRESSION

DEPRESSION OBSCURE

DITCH BLOCK

EXISTING DITCH OR FLOW LINE
PROPOSED DITCH

CULVERT WITH HEADWALL (IN PLACE)
CULVERT WITHOUT HEADWALL (IN PLACE}
PROPOSED CULVERT

DROP OR MEDIAN INLET

WATER VALVE BOX

MANHOLE (LABEL AS TO TYPE OR SERVICE)
FIRE HYDRANT
WATER WELL @ WELL (CADD %)
CATCH BASIN

CONDUIT & WIRING

POWER CABLE

EXISTING UNDERGROUND POWER (CADD %)
EXISTING OVERHEAD POWER (CADD %)
TELEPHONE OR TELEGRAPH CABLE

EXISTING UNDERGROUND TELEPHONE (CADD %)
EXISTING OVERHEAD TELEPHONE (CADD )
WATER LINE

EXISTING WATER LINE (CADD %)

STORM SEWER

EXISTING STORM DRAIN (CADD %)

PROPOSED STORM DRAIN (CADD %)
SANITARY SEWER

EXISTING SANITARY SEWER (CADD %)
PROPOSED SANITARY SEWER (CADD %)
NATURAL GAS LINE

EXISTING NATURAL GAS LINE (CADD %)
GASOLINE OR OIL LINE

EXISTING GAS PIPE LINE (CADD %)
EXISTING OIL PIPE LINE (CADD %)

EXISTING UNDERGROUND FIBER CABLE (CADD %)

EXISTING UNDERGROUND TV CABLE (CADD *)

EXISTING UNDERGROUND MISSILE CABLE (CADD %)

%@@%@@Toﬁf@v=+¢ﬁb

PLAN

SINGLE POST SIGN
MULTIPLE POST SIGN
TELEGRAPH POLE
TELEPHONE POLE
TELEPHONE PEDESTAL
POWER POLE

POWER PEDESTAL
TROLLEY POLE

LIGHT POLE

GUY POLE

GUY WIRE & ANCHOR
TRANSMISSION TOWER
GAS VALVE

OIL OR GAS WELL
TANKS

TREE OR BUSH

TREE LINE

HEDGE LINE

MAILBOX

EXISTING APPROACH
PROPOSED APPROACH
EXISTING CATTLE GUARD
PROPOSED CATTLE GUARD
GRAVEL PIT

SCALES

MILE POST

PROJECT MARKER
STATION MARKER
CENTERL INE
DEFLECTION ANGLE
DEFLECTION ANGLE (CIRCULAR CURVE WITH SPIRALS)
DEFLECTION ANGLE OF ONE SPIRAL

NORTH ARROW

GATE

% SYMBOLOGY USED ON CADD DRAFTED PLANS

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. 101-10
SECTION 101

SYMBOLS

UNITS SHOWN IN BRACKETS [1 ARE

EFFECTIVE: SEPTEMBER 2014

METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN. MD’*

MONTANA DEPART MENT
OF TRANSPORTAT ION




SHOULDER

OF HIGHWAY *\

R/W

APPROACH
25 (7.5 m1 R ' OR WIDTH

TYP.

25' (7.5 ml R

TYP.

SHOULDER

SHOULDER
OF HIGHWAY

OF HIGHWAY

ANGLE IS 30°.

SEE PLANS HICHWAY

SHOULDER
[ QF HIGHWAY

25" [7.5 ml R TYP. 7 25" [7.5 ml R

R/W

NOTE: MAX. SKEW LANDING* \/_4 LANDING *

% 25.0" [7.5 m] MIN. FOR PRIVATE OR FIELD APP.

75.0" [25.0 ml MIN.

LANDING GRADE (-37 DESIRABLE,

+37 ALLOWABLE).

24" (1.2 m) ‘
MA INL INE MA INL INE
DITCH GRADE DITCH GRADE
SEE PLANS FOR SURFACING
TYPICAL SECTION WITHIN CLEAR ZONE @PROVIDE 6:1 SLOPES

USE A PIPE AS NECESSARY FOR DRAINAGE.
INSTALL CULVERTS OUTSIDE THE CLEAR
ZONE OR PROVIDE END TREATMENT.

24' 7.2 m] ‘

SEE PLANS FOR SURFACING

TYPICAL SECTION BEYOND CLEAR ZONE

AT A MINIMUM.

BACK SLOPES ** FILL SLOPES
0" - 5 [0.0m - 1.5 m] 4: 1 0" - 10" [0.0m - 3.0m] 4: 1
5 - 10 [1.5m - 3.0 m] 231 10° - 20" [3.0m - 6.0 m] 2: 1
OVER 10" [3.0 m] 1.5:1 OVER 20" [6.0 m] 1.5:1

NOTES:

(D APPROACH GRADE BEYOND LANDING IS NOT TO EXCEED 10% UNLESS
TRAFFIC VOLUMES AND COST INDICATE SUCH TO BE JUSTIFIABLE.

@ CONSTRUCT APPROACHES TO FIT LOCAL CONDITIONS.

(® SECURE WRITTEN PERMISSION FROM LANDOWNER FOR WORK BEYOND THE
RIGHT-QOF - WAY.

%% CRITERIA SHOWN ARE FOR PRIVATE AND FARM FIELD APPROACHES. FOR
COUNTY AND MAIN ROADS USE ESTABLISHED STANDARDS FOR APPLICABLE
FUNCTIONAL CLASS.

UNITS SHOWN IN BRACKETS (1

METRIC AND ARE IN MILLIMETERS (mm}
UNLESS OTHER UNITS ARE SHOWN.

24" (1.2 m]
TYP.

FOR COUNTY AND MAIN ROADS.

TYP.

ARE

DETAILED DRAWING

SRTEFERR%NSFPEC DWG. NO.

ANDA . _

SECTION 203 203-05
APPROACHES

EFFECTIVE: SEPTEMBER 2014
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DITCH BLOCK

MAINLINE DITCH
OR MEDIAN

\

o)

FINISHED

ROADWAY

SHOULDER

or FLATT

1" [300IMIN.®

2' [600IMIN.D

10: )

R FLa TTER ()

CROSS DRAIN

DRAINAGE

NOTES:

(@ CONSTRUCT DITCH BLOCKS TO FIT
LOCAL CONDITIONS. WHEN
CONDITIONS DO NOT ALLOW 10: I
SLOPES, USE 6:1 SLOPES.

@HEIGHTS SHOWN ARE MINIMUMS. SET
HEIGHT OF DITCH BLOCKS BASED ON
THE CULVERT DIAMETER OR ON THE
ELEVATION SHOWN IN THE PLANS.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

SRTEFERRIE)NS(%:.EEc DWG. NO.
ANDA .
SECTION 203 203-20

DITCH BLOCKS

EFFECTIVE: SEPTEMBER 2014
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FINISHED
GRADE

VARIES

SUBGRADE
6: 1 MAX. SLOPE

BRIDGE END BACKFILL

[3001

10" [3 m] MIN‘AJ

BERM (SEE BR. PLANS
"GENERAL LAYOUT")

SECTION A-A
PLAN
SLOPE
R
NOTE: FI
BE KEPT
SLOPE THE CONCRETE CAP
SPILL
POINT —|
f?il SLOPE PLAN SLOPE
| s
SUBGRADE L | WINGWALL
HINGE POINT } }‘ }
i1 [ AAAJ [
i1 [
i1 [
110 I |
T . I
N e
i = g/
I|[ 1 \
|
SUBGRADE C } }‘ }
HINGE POINT ~-<
Ul ~ | |
| N\
SLOPE L —
LoP! 2:1 SLOPE
POINT —]
PLAN /
SLOPE
|
C<—‘

PLAN VIEW

LVARIES

s oL VARES

2: 1 SLOPE (UNLESS
OTHERWISE NOTED)

LL MATERIAL MUST
OFF THE TOP OF

TOP OF BERM

2: 1 SLOPE (UNLESS
OTHERWISE NOTED)

USUALLY BOTTOM
OF CAP

SECTION B-B

BRIDGE END BACKFILL

SECTION C-C

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 301, 701 301-00

ROADWAY EMBANKMENT
AT BRIDGE END

EFFECTIVE: SEPTEMBER 2014
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% DETERMINE THE METHOD OF INSTALLATION
FOR RUMBLE STRIPS ON EXISTING CONCRETE
SHOULDERS ON A CASE-BY-CASE BASIS.

60" [18.3 m] CYCLE PATTERN

47'-0" TO 47'-8"
[14.4 m TO 14.6 m)

DIRECTION OF TRAVEL |:\'>

GREATER THAN 12'-4" 10 13" -0" 4 1
[3.7 m TO 3.9 ml GAP w UMBLE STRIPS
LANE EDGE STRIPE S N e _J _____________________________
3 e
6" [150] B B . i ) ) ) ]
——

FORMED 'D0000000000000000000000000000000 ‘D000000000000000

RUMBLE /e e

STRIP% GREATER THAN [ T T T T T T | BN BN BN NN NN BN BN BN BN BN RN |
4' [1.2 m] J

DISCONTINUE INTERMITTENT RUMBLE STRIPS IN FRONT OF
GUARDRAIL IF THE SHOULDER IS LESS THAN 6" [1.8 m] IN WIDTH.

4 172" [II4]4>J L

ISOMETRIC VIEW

INTERMITTENT RUMBLE STRIP SPACING 12" 3001

TYPICAL SHOULDER INSTALLATION Bﬁ
(CONCRETE PAVEMENT)

CONTINUE RUMBLE STRIPS ALONG THE FULL A A
LENGTH, INCLUDING TAPERS, OF MAILBOX
TURNOUTS, SCENIC TURNOUTS, HISTORIC { }

12" [300]

MARKER TURNOUTS, FARM FIELD APPROACHES,

PRIVATE APPROACHES, ETC:
GREATER THAN
4' 1.2 m]

~——COLD MILLED
RUMBLE STRIP

_LGREATER THAN PLAN
6" [150] 4 1.2 m
a INTERMITTENT RUMBLE STRIPS
45’ DEPTH
[13.7 ml 6.1 m] PROVIDE RUMBLE STRIPS ON THE OUTSIDE SHOULDERS r
(INTERMITTENT PATTERN) AND ADJACENT TO MEDIANS I I
LANE EDGE STRIPE EDGE OF RADIUS OF ALL CONSTRUCTION, RECONSTRUCTION AND
TRAVEL LANE POINT OVERLAY PROJECTS, UNLESS OTHERWISE SPECIFIED. f
DISCONTINUE RUMBLE ON SEGMENTS OF NATIONAL HIGHWAY OR PRIMARY SECTION A-A
DIRECTION OF TRAVEL STRIPS FOR PUBLIC ROUTES WITHIN DESIGNATED CITY OR URBAN LIMITS, 2 Aeh
APPROACHES USE ENGINEERING JUDGEMENT ON A CASE-BY-CASE
BASIS TO DETERMINE IF RUMBLE STRIP INSTALLATION
IS APPROPRIATE. SPAN
TYPICAL APPLICATION ¢
TYPICAL SHOULDER INSTALLATION 7
(ASPHALT PAVEMENT) RADIUS DEPTH
== EXIT Rayp
—= = GORE SECT'ON B'B
NO RUMBLE STRIPS
DEPTH RADIUS SPAN
CONCRETE K K 2"

ASPHALT 1/2" 10 3/4"| 12" MAX. |6 7/8" TO 8 3/8"

DEPTH (mm) | RADIUS (mm) SPAN (mm)
CONCRETE 25 25 50
ASPHALT 13 TO 19 300 MAX. 175 TO0 200

RUMBLE STRIP DETAIL

NOTE:

DO NOT INSTALL RUMBLE STRIPS OVER CONCRETE BRIDGE
DECKS OR WHERE OBSTACLES, SUCH AS CONCRETE BARRIER
RAIL, PREVENT PROPER PLACEMENT.

ENTRANCE RAMP

DETAILED DRAWING
REFERENCE DWG. NO.
NO RUMBLE STRIPS STANDARD SPEC. 411-02
! SECTION 411
CORE PROVIDE RUMBLE STRIPS ON THE OUTSIDE Ry
SHOULDERS (INTERMITTENT PATTERN) AND POINT UNITS SHOWN IN BRACKETS [] ARE SHOULDER
MEDIAN SHOULDERS (CONTINUOUS PATTERN) METRIC AND ARE IN MILLIMETERS (mm)
OF ALL INTERSTATE PROJECTS UNLESS UNLESS OTHER UNITS ARE SHOWN. RUMBLE STRIPS
OTHERWISE SPECIFIED.
INTERSTATE APPLICATION ~REVISED-- EFFECTIVE: SEPTEMBER 2014
DISCONTINUE RUMBLE STRIPS IN FRONT OF JANUARY 2018
EXIT AND ENTRANCE RAMPS. WMC?NTANA DEPARTMENT
OF TRANSPORTAT ION




12'-4" 10 13 -0

(3.7 m TO 3.9 m] GAP

60" [18.3 m) CYCLE PATTERN

47°-0" TO 47 -8"
[14.4 m TQ 14.6 m)
RUMBLE STRIPS

DISCONTINUE INTERMITTENT RUMBLE STRIPS IN FRONT OF
GUARDRAIL IF THE SHOULDER IS LESS THAN &' [1.8 m] IN WIDTH.

INTERMITTENT RUMBLE STRIP SPACING

CONTINUE RUMBLE STRIPS ALONG THE FULL
LENGTH, INCLUDING TAPERS, OF MAILBOX
TURNOUTS, SCENIC TURNOUTS, HISTORIC
MARKER TURNOUTS, FARM FIELD APPROACHES,
PRIVATE APPROACHES, ETC:

12" [300]

COLD MILLED
¥ RUMBLE STRIP

EDGE OF
TRAVEL LANE

LANE EDGE STRIPE

<):l DIRECTION OF TRAVEL

INSTALLATION
(ASPHALT PAVEMENT)

TYPICAL SHOULDER

LANE EDGE STRIPE

ISOMETRIC VIEW

INTERMITTENT RUMBLE STRIPS

45' '

[13.7 m] (6.1 m]
RADIUS
POINT

DISCONTINUE RUMBLE
STRIPS FOR PUBLIC
APPROACHES

PROVIDE RUMBLE STRIPS ON THE OUTSIDE SHOULDERS
(INTERMITTENT PATTERN) AND ADJACENT TO MEDIANS

OF ALL CONSTRUCTION, RECONSTRUCTION AND

OVERLAY PROJECTS,

UNLESS OTHERWISE SPECIFIED.

ON SEGMENTS OF NATIONAL HIGHWAY OR PRIMARY
ROUTES WITHIN DESIGNATED CITY OR URBAN LIMITS,
USE ENGINEERING JUDGEMENT ON A CASE-BY-CASE

BASIS TO DETERMINE IF RUMBLE STRIP INSTALLATION

IS APPROPRIATE.

TYPICAL APPLICATION

RUMBLE STRIP DETAIL
NOTE:

@DO NOT INSTALL RUMBLE STRIPS OVER CONCRETE BRIDGE

DECKS OR WHERE OBSTACLES,
RAIL, PREVENT PROPER PLACEMENT.

SUCH AS CONCRETE BARRIER

@INSTALLATION ON SHOULDERS LESS THAN 4-FT (1.2 m] WILL BE

DECIDED ON A CASE-BY-CASE BASIS.

6" [150]

"

A A
L J 6" [150]
B~
PLAN
FDEPTH
[ ]
SECTION _A-A
SPAN
RADIthDEPTH
SECTION B-B
DEPTH RADIUS SPAN
ASPHALT 1/2" TO 3/4"| 12" MAX. |6 7/8" TO 8 3/8"
DEPTH (mm) | RADIUS (mm) SPAN (mm)
ASPHALT 13 T0 19 300 MAX. 175 TO 200
DETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC. 411-03
SECTION 411

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

MODIFIED SHOULDER
RUMBLE STRIPS

EFFECTIVE: JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




12" [305] 24" [610] 36" [915]

RUMBLE STRIP

RUMBLE STRIP
DEPRESSION

DEPRESSION
ISOMETRIC VIEW

CENTERLINE 172" £1/8"
13 3] SECTION A-A

RUMBLE STRIPS

A ENGLISH DIMENSIONS METRIC DIMENSIONS
INCH
—T TYPE CHES TYPE mm
A B A B
A LL# I I NO SHOULDER 6 3 I NO SHOULDER 150 | 15
Bﬁ I[/|23 :311/8" 2 < 2.0' SHOULDER 8 4 2 < 0.6 m SHOULDER| 200 100
¢ 3 > 2.0' SHOULDER 12 6 3 > 0.6 m SHOULDER | 300 150
A A SECTION B-B
CENTERL INE
BJ RUMBLE STRIPS
PLAN \
rDEPTH MWMHME\%NMM ''''''''' —Mmmwwwﬁwwwwwmwmwwwwwwm@
| e N
SECTION A-A Alw
NO RUMBLE STRIPS
RADIUS RADIUS
[_L‘ POINT POINT
RADIU} DEPTH PUBLIC APPROACH® NOTES:
(MROUTES WITHIN DESIGNATED CITY OR URBAN LIMITS,
USE ENGINEERING JUDGEMENT ON A CASE-BY-CASE

SECTION B-B BASIS TO DETERMINE IF CENERLINE RUMBLE STRIP
INSTALLATION IS APPROPRIATE.

(@BREAK CENTERLINE RUMBLE STRIPS FOR PUBLIC
APPROACHES ONLY.

DEPTH SPAN
ASPHALT 1/72" +1/8" 6" TO 7"
@ CONSIDER REMILLING EXISTING CENTERLINE RUMBLE STRIPS
PRIOR TO A SECOND SEAL AND COVER APPLICATION.
@ DO NOT INSTALL CENTERLINE RUMBLE STRIPS ON CONCRETE DETAILED DRAWING
DO NoT INSTAL REFERENCE DWG. NO.
STANDARD SPEC. 411-05
SECTION 411

DEPTH (mm) | SPAN (mm)
ASPHALT 13 %3 150 TO 175

CENTERL INE
RUMBLE STRIPS

RUMBLE STRIF_DETALL UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm) ~REVISED-- EFFECTIVE: SEPTEMBER 2014
UNLESS OTHER UNITS ARE SHOWN. JANUARY 2018 MD’*MGNMNA Jp—

OF TRANSPORTAT ION




FINISH OUTER EDGE OF PCCP

SAWED GROOVE ~
WIDTH 1/8" [31 MIN.,
174" [6] MAX.

OVER MIDPOINT OF BAR

- — N ,DD‘,V‘D —
SRR V5 YR R N S

S i Ll T L /2

e - . N - N >

\— EPOXY COATED

DEFORMED TIE BAR ~
#5 [16]1 BAR x 30"
[760]1 LONG ON 30"
[7601 CENTERS

LONGITUDINAL CONTRACTION JOINT
SECTION VIEW

SAWED GROOVE ~
WIDTH 1/8" [31MIN.,
1/4" (6] MAX. DEPTH

1 5/8" [40] MIN.
D > N 1>’ > S | ‘~ N ‘
> PCCP oS, PceP - 0/2
g . 1y > o
,,i,j,i,i}’i,i ,,,,,, R — |7F7<‘2,
- S > > . b
> o : N
Sb s N ’ L z
> . B P ’ C
5 N
15" \—EPOXY COATED
DEFORMED TIE
t380] BAR ~ #5 [16]
BAR x 30" [760]
LONG ON 30"

[760] CENTERS

PCCP _TO PCCP LONGITUDINAL CONSTRUCTION JOINT

SECTION VIEW
NOTE: SEE DTL. DWG. NO. 501-15
FOR BAR PLACEMENT WITH EXISTING PCCP

; > > - 13 >
> > '
. PCCP. . .~
S R PMS
LT b
b . L e
RIS . . N
. o Y N
o b -’ > .

CAC FINISH

PCCP_TO PMS LONGITUDINAL JOINT
SECTION VIEW

FINISHED

1/8"
174"

SAWED GROOVE ~
WIDTH 1/8" [3] MIN.,
174" [6] MAX.

OVER MIDPOINT OF BAR

. . T s
> ., D/3 VN
Lo LR e D/2
. ' . .. b

LUBRICATED EPOXY
COATED DOWEL

BAR ~ 1 1/2" [40]
DIAM. x 18" [455]
LONG ON 12" [305]
CENTERS

TRANSVERSE CONTRACTION JOINT
SECTION VIEW

SAWED GROOVE ~
WIDTH 1/8" [3]1 MIN.,
1/4" (61 MAX. DEPTH

I 5/8" [40] MIN.
D/2
'R LUBRICATED EPOXY
COATED DOWEL
[2301 BAR ~ I 1/2" [40]

DIAM. x 18" [455]
LONG ON 12" [25]
CENTERS

TRANSVERSE CONSTRUCTION JOINT
SECTION VIEW
NOTE: SEE DTL. DWG. NO. 501-15
FOR BAR PLACEMENT WITH EXISTING PCCP

DEPTH FROM FINISHED
SURFACE= 1/4" [6IMIN.

SHOULDER WITH 1/2" (131 RADIUS 15' - 0" [4570]
MAXIMUM (TYP. )
TRANSVERSE CONTRACTION OR
CONSTRUCTION JOINT (TYP. )
(SEE SECTION VIEWS)
P
PCCP SHOULDER IF REQUIRED
| | | | | | | | | | | | | | | |
} } } } } } } } } } } } } } } }
| [ Bl | | | | [ Bl | | | | [ Rl | \
- - - |
wiTH 1 - -1- LONGITUDINAL CONTRACTION OR
- - —- CONSTRUCTION JOINTS (TYP. )
—- —- -{- (SEE SECTION VIEWS)
| [ | | | | [ | | | | [ -1 |
e S —
| [ Bl | | | | [ Rl | | | | [ \\
wibTh 1 - -1- EPOXY COATED DEFORMED
- o3 1375 —- —H- #5 [#16] TIE BAR ~ 30" (7603
- - - LONG ON 30" [760] CENTERS
—- —- -1~ / TYPICAL ALL LANES
R e e /
| | f,, Lo 1 |
oo - - -
[3051 -1- - 1
LANE - - D —— RICATED EPOXY COATED DOWEL
WIDTH IDE—— Y (5 2
o - - i BAR ~ | 1/2" [401DIAM. x
1'-0 - - |- 18" [455] LONG ON 12" [305]
[305] - - - CENTERS TYPICAL ALL LANES
- - |- UNLESS NOTED IN THE PLANS
PMS SHOULDER IF REQUIRED
PCCP TO PMS
LONGITUDINAL JOINT
M (SEE SECTION VIEW)
FINISH OUTER EDGE OF PCCP
SHOULDER WITH 1/2" [131 RADIUS
CONSTRUCTION JOINT 2 1/2" [65] TAPER TO MATCH PMS DEPTH
\ V L
! v' v AN
q o
0 “pecp . i PMS
T
- v w0 12"13051] T, 3
,7\4\"q-<1.q~ < V.~<] v
. Lo 5
EPOXY COATED DOWEL :
I 172" [131DIAM. X 9" | 2 \ FINISH CAC
18" [455] LONG w ‘ ELEV.
@ 12" [305] SPACING (2301 te1o1 SEALANT
PMS TRANSVERSE TRANSITION DETAIL MATERIAL
ELEVATION VIEW
NO DOWEL BARS REQUIRED
R N “ 9
A : o et EXISTING STRUCTURE OR F
o . < _ uLL
D Y PCCP Coe L T BRIDGE APPROACH SLAB DEPTH
SR R A SR PCCP
< < N : v .o ‘.

EXISTING APPROACH SLAB TRANSITION DETAIL

ELEVATION VIEW

ISOLATION JOINT

FINISHED
SURFACE

174" [6IMIN.

374" 119]

EXPANSION
JOINT FILLER

(133 SURFACE
DEPTH FROM

SAWED JQINT

SEALANT
MATERIAL

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 501 501-00
PCCP JOINTS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




RECTANGUL AR RECTANGUL AR RECTANGUL AR
FRAME FRAME FRAME
I I —
H BN S R 7 & g
FACE OF FA F CUR \ SAW CUT \ FACE OF
CURB ¢k OF CURS }1 N S Iy MO G . " CURB
E o] L2
A S S ) S
T T T T T T T T T T 1 OR MORE
B e e e e e e S e P B o
1"-0" [305] / | | | | | | | | | | | | | \ 1'-0" [305]
PAVEMENT JOINT (TYP. ) St e s A e At A A B PAVEMENT
| | | | | | | | | | | | | JOINT (TYP.)
A S A s s A A s [y Hi ) B \\\¥
ISOLATION JOINT (TYP. ) L e o e 1 N A oy PAVEMENT JOINT (TYP.) ISOLATION JOINT (TYP.)
PAVEMENT JOINT (TYP)
6"x6" [150x150] GALVANIZED
MESH REINFORCEMENT PANEL
CONDITION A CONDITION B CONDITION C
NOTE: USE CONDITION B
WHEN MULTIPLE INLETS ARE (SHOULDER USE ONLY)
PRESENT IN ONE PANEL
LESS
THAN
2 - o RECTANGULAR FRAME
6101 (COMBINATION INLET SHOWN)
1 PAVEMENT
I
FACE OF CURB—/ L JonT
; i
USUAL JONT
TRACK | FACE OF
I
i 1" -0" [305] ///7C”RB
i ISOLATION JOINT (TYP.)
I
PAVEMENT
JOINT (TYP. ) SAW CUT RECTANGUL AR
FRAME
CONDITION 0 CONDITION F

ISOLATION
JOINT (TYP.)

ISOLATION JOINT (TYP. )

PAVEMENT JOINT (TYP. )

CONDITION G

PAVEMENT JOINT (TYP, )\

NOTE: USE CONDITION
F ONLY IF CONDITIONS
C OR D CANNOT BE USED
DUE TO INLET PLACEMENT

PAVEMENT
JOINT (TYP. )

ISOLATION JOINT (TYP.)

I I T T

\
[ [ \ [

LEi? ESAN | | \ 3'-0" [915]
19153 ‘ ‘ }

OR MORE ;

3 - o"
[9151]
OR MORE

ISOLATION
JOINT (TYP.)

| | | - UNLESS OTHER UNITS ARE SHOWN.
6"x6" [150x150] GALVANIZED

CONDITION H

DETAILED DRAWING

I
I
I
I
‘7
I
I
I
I
T T FRAMET T T T
I
I
I
[
I
I
I
I

}k\USUAL
| JOINT
TRACK
1'-0" [305] | ¢ |
‘ |
} | | | |
| | | | |
| / | | | | | UNITS SHOWN IN BRACKETS [1 ARE
} PAVEMENT JOINT (TYP. ) —~ | —— __ L77747777L7777}777747777 METRIC AND ARE IN MILLIMETERS (mm)
I |
|
|

MESH REINFORCEMENT PANEL
A T S
ANDA .
SECTION 501 501-05
CONDITION | CONDITION J PCCP ISOLATION JOINTS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




CONDITION B

/ CONDITION C

CONDITION A

CONDITION D

CONDITION |

— CONDITION F

FULL-DEPTH HOLE,
FILL WITH JOINT SEALER

T-JOINT DETAIL

CONDITION G

CONDITION H

—— CONDITION J

PAVEMENT JOINT

TYPICAL APPLICATIONS

TYPICAL

ISOLATION JOINT GUIDELINES

CONDITION

FEATURE DISTANCE
FROM NEAREST
PAVEMENT JOINT

A DROP OR CURB INLET | -----
B DROP OR CURB NLET | =-----

¢ | o on umo e | 2o 7 s s
0 DROP OR CURB INLET | < 5 £1 {e101 FROM JONT
F DROP OR CURB INLET | > 4 FT [1220]1 FROM JOINT
G MANHOLE | ===

H MANHOLE | TTT-

! MANHOLE < 3113187 FROM JONT

J MANHOL E CENTER OF MANHOLE

>3 FT [9151 FROM JOINT

PAVEMENT JOINT

(TYP. )

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 501 501-10
PCCP

ISOLATION JOINTS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




Exusnnc

TRANSVERSE JOINT

CEMENT
CONCRETE
PAVEMENT

EXISTING -
PANEL

EPOXY COATED
DOWEL BAR (TYP.)

NEW
COMPLETE PANEL

EPOXY COATED
TIE BAR (TYP.)

CEXISTING
~PANEL -

PARTIAL
PANEL

‘PARTIAL -
CPANEL

EXISTING :

NEW
PARTIAL
PANEL

F__X.ISTING

COMPL

SEE DTL. DWG.
NO. 501-00

FOR LONGITUDINAL
JOINT DETAILS

ETE PANEL
NEW

COMPLETE PANEL

COMPLETE PANEL

NEW
COMPLETE PANEL

CEXISTING
CPANEL

EXISTING
PANEL -

1" - 3" (3750

EXISTING TRANSVERSE JOINT

EXISTING "'EXISTING. "N EXISTING CEMENT CONCRETE PAVEMENT |- CUEXISTING - -
LONGITUDINAL . FE e . o S
JOINT CCEMENT e e By . .. CEMENT. - -
" CONCRETE - T {.-.- CONCRETE "~
- PAVEMENT - o P P o PAVEMENT ]
FE T PR [ P R P AR .
\ ----------------------- ST b R S P
................ T \ T ] ‘I"O" |
--------------------- | | | I 3051 |
e | | | | ——\: 77—
SR -l PRI
_________________ SAWED GROOVE (TYP. )
'."."."."-'_'-'_'-._'-_'j-if; 77_'7?_"_".".".".'_'.'_'.'_'.'
IR S e |
'''''''''''''''''' —| = 12" [3051MN.
.............. T ] EXISTING_’-_-
- EXISTING NEW DOWEL BARS - CEMENT .-
~ . CEMENT "~ e NEW CEMENT 12" (3051 ON — == CONCRETE
-_'CONCRETE CONCRETE PAVEMENT CENTER - PAVEMENT ..
 PAVEMENT . ==~ e et
AT A RELIEF SAW CUT IF DOWEL BARS i ISR
------------- Lo AND/OR TIE BARS ARE EXISTING oo
............... [ R (FOR PANEL REMOVAL) 777—J
T \ _J
N o AT
'''''''''''''''''' (3051

DWG.

" SEE DTL
NO. 501-00

FOR TRANSVERSE
JOINT DETAILS

NEW TIE BARS

30" [760JMAX. ON CENTER

f=—1' - 3" [375]

PANEL REPLACEMENT DETAIL

PANEL REPLACEMENT

N

EW PCCP

\ EXISTING EDGE

OF SHOULDER (TYP. )

EXISTING PCCP

SAWED GROOVE ~
WIDTH 1/8"
174" [6] MAX,

[3]1 MIN.,

15" [380]

1/2 CONCRETE
PPAVEMENT DEPTH

OVER MIDPOINT OF BAR —

NEW DEFORMED T
#5 x 30"

IE BAR ~

[#16 x 7601 EPOXY

COATED REINFORCING BAR

EXISTING PCCP

\—DRILL 7/8" [22IMN., TO 1 1/8" [30]

MAX.
IN EXIST

DIAM,

x 15" [380] LONG HOLE
ING PCCP FOR NEW TIE BAR

GROUT OR EPOXY IN PLACE

SECTION B-B

NEW PCCP

172

PAVEMENT DEPTH —l

CONCRETE

9"[230]

SAWED GROOVE ~

WIDTH 1/8" o
174" [6] MAX.
OVER MIDPOINT OF BAR

31 MIN

DRILL | 374" [45] MIN.
2" [50IMAX. DIAM.
LONG HOLE IN EXISTING

NEW DOWEL BAR (TYP. ).

% 9"

TO
[230]
PCCP FOR
GROUT

OR EPOXY IN PLACE

SECTION A-A

NEW EPOXY COATED DOWEL
I 1/2" [40] DIAM.
x 18" [455]

NOTES:

@INSTALL TIE BARS ALONG LONGITUDINAL JOINTS BETWEEN

PANEL REPLACEMENT AND EXISTING PCCP. TIE BARS ARE NOT
INSTALLED BETWEEN PCCP PAVEMENT AND PMS SHOULDERS.

(@PLACE NEW DOWEL BARS BETWEEN EXISTING DOWEL BARS.
DO NOT PLACE ANY DOWEL BARS CLOSER THAN

1'-0" [305]

FROM EDGE OF CONCRETE PANEL.

BAR ~

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. 501-15
SECTION 501

PCCP REPAIR

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




————————————————————————— ROADWAY ¢ — — — — — —
rA rB MEDIAN
s — —_|—
—~——
OR INS IDE
LANE LANE
——— —
s — —_|—
s — —_|/
—_| —_| —/ —_|
| m— | m— | m—
LANE |
DOWEL BAR (TYP.) ~ SEE DOWEL BAR (TYP.) ~ SEE OUTSIDE
———
— PLACEMENT DETAIL ON DTL. PLACEMENT DETAIL ON DTL. LANE
DWG. NO. 501-25 L EXISTING DWG. NO. 501-25 L EXISTING
PCCP PCCP
—_| —_| —_/ —_|
| s — — | s —
| | ! |
| . | | . |
A B
DOWEL BAR RETROFIT DOWEL BAR RETROFIT FOR ONE LANE
FOR TWO LANE DIVIDED HIGHWAY (ONE WAY TRAFFIC) DIVIDED HIGHWAY (ONE WAY TRAFFIC)
FOR EACH LANE IN UNDIVIDED HIGHWAY (TWO WAY TRAFFIC)
INSIDE LANE OUTSIDE LANE
. ) vo- o
1" - 0" [305] [3051
1" - 8" 1" - 6"
[455] [455]

| v v v > v
SECTION B-B
LANE LANE
S 1" - 0" [305] ['3'05'] o vooe | e 1" - 0" [305] ['3'05'] o e
[455] {4551 | [455) 14553

DOWEL BAR (TYP.) ~ SEE
PLACEMENT DETAIL, ON
DTL. DWG. NO. 501-25

EXISTING
PCCP

LANE

\» |
SKEWED TRANSVERSE c
CONTRACTION JOINT

SKEWED JOINT DETAIL

SECTION A-A

LANE

. . 1o- o

1" - 0" [305] [3051
1" - 6" 1" - 6"
[455] (4551

I v T v " n ' v
’ u IJ u» V " u Vu |$J )
S . e vow o 7 v ‘Dv ' v o b
SECTION C-C

ALL DIMENSIONS PERPENDICULAR TO DIRECTION OF TRAVEL

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 501

DWG. NO.
501-20

DOWEL BAR RETROFIT
FOR PCCP

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




172"
[40]

(TYP)

3/8" [101 FOAM CORE BOARD FILLER
MATERIAL TQ ~ MAINTAIN JOINT

|
VTRANSVERSE CONTRACTION JOINT

9" [230]

EXISTING CEMENT CONCRETE PAVEMENT

| = i ‘ i ‘ 5 e
. | o DOWEL BAR o H " CONCRETE PATCH . " 2 172"
g S SRR R 1651
0 o | | | | | I 3 o -.M/-\T.ER|A|I_ SO b
o . .f- . L*.* | ‘- ............ | | T 77J ) N IR
* L f |_|'|_‘ I TSR TSI TR IR PRTCT ST ST '—n—l o o i §
174" 161 (TYP., ) —~ L : \
| CHARR (TYP.)
DOWEL BAR EXPANSION | ~ PREFABRICATED
CAP ~ BOTH ENDS |
I
LENGTH NEEDED FOR DOWEL BAR PLACEMENT
TOP OF PAVEMENT AFTER GRINDING CENTER OF 3/8" [10JFOAM CORE BOARD ~  —»| 3/16" [51MN. TO 5/16" [8] 1/8" MIN. [3170 1/4" [6]MAX.
TOP OF EXISTING CEMENT (NOT INCLUDED IN BID ITEM) SAW DRILL | 1/2" [40] DIAM. HOLE MAX. SAW CUT AFTER CONCRETE DEPTH OF CONCRETE PATCH MATERIAL
CONCRETE PAVEMENT\ ) FOR DOWEL BAR PATCH MATERIAL HAS SET ET ABOVE EXISTING CONCRETE SURFACE
v v o\ S . e B . N S
» : . - ' vy T
A, . N DTN . o Y =1 1/2" [40] S S o o S o . )
. D W R MIN e i .- SAW CUT DEPTH .- _ e N o T o
e ST 1 T2BIMIN L e _ _ AL R L ' CONCRETE PATCH. " R S
. T T e o U MATERIAL U b ‘
v I Lopm—3/4"  [191 MIN. L B L A
., /—RADIUS VARIES " "] " R RN - L S
C /" DEPENDING ON' - " " j» | | ! sy .o
v, . - SAW BLADE DIAM." " : S
= v DI 0 o2 Ny ] DOWEL BAR - N e
o, v - ‘ : : MIN. .| | ¥ " b ‘
? ‘>~ , VDV -_.L_ — — _ 77%. “ ) Vv‘ﬁb\ v
. S . ST T _ T [ T ‘ s
Vv\?b"v‘\‘:bw.\\v . “77[>V.‘V‘ V“DLT\ ‘Vva\V ‘ L ] ‘"VDVV\? “V“v‘v~ L v . “ L v v ‘ ~va\v “
L, ‘v~?b‘DOWELBAREXPANSION.CYAE"vVl/'z--[B]MlN.‘V‘ AT SN v s nsoamn , o e v N VL SR AP
S : o (TYP ) e = e S A - S A — T oL ~.r 7V LU EXISTING PCCP - v oo
. v T e, yoi o7 TcHAR B CAULKING FILLER e, oov T Voo T S S
. [ Sv ) -y L B v . R, e , vl T > : . RGN ' o v ST . -
v’ Vo >, e Voo > v , TV . > v , v : \VVVV'?“V“V‘D P
-
BOTTOM OF SLOT
TRANSVERSE CONTRACTION JOINT IS PARALLEL TO
PAVEMENT SURFACE
SECTION D-D
e st DOWEL BAR PLACEMENT DETAIL
TOP OF EXISTING CEMENT . :
CONCRETE PAVEMENT 174" [EIMAX.
2 1/2"
TOP OF PAVEMENT AFTER GRINDING 1653
(NOT INCLUDED IN BID ITEM)
o7 N R ) >
b ' | o Ty
oL v__t:oPNcTRETE_ |
> R I ATCH 1 "1y 2 ConcReTE.
I 7. -~ | MATERIAL | |PAVEMENT |
., ol |DEPTH T
. S . R > vow o
DOWEL BAR —| ‘ n ‘
v b v
PAVEMENT DEPTH - o
VARIES SEE CONTRACT " CHARR — e s
;o7 > .
- ‘ RN UNITS SHOWN IN BRACKETS [1 ARE
. vov o 7 . ' METRIC AND ARE IN MILLIMETERS (mm)
b ‘ b UNLESS OTHER UNITS ARE SHOWN.
o oy
A oo T NS v DETAILED DRAWING
" ) . . g S
~ EXISTING PCCP . = v 5. REFERENCE DWG.  NO.
L2 G . s o ; : 501-25
o S G \ SECTION 501
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4'-0" T

[1200] Y
S
X+T v i/
H ANCHOR BOLTS
SEE DETAIL

’—>A

L* 3" [75]1 MIN.

CLEARANCE

MULTIPLE ARCH CULVERTS

—

’—>A

ZS" [751 MIN.
CLEARANCE

(METAL CULVERTS SHOWN)
X: VARIABLE. FOR METAL CULV. SEE DTL. DWG. 603-32 H: 3'-0" [900IMIN. OR I'-0" [3001BELOW BOTTOM OF
(CIRCULAR) OR 603-34 (ARCH), AND FOR CONCRETE FOUNDATION MATERIAL IF SPECIFIED.
CULV. WITH FETS SEE DTL. DWG. 603-08 (ROUND) OR
603-10 (ARCH), AND FOR CONCRETE CULV. WITH T: CULVERT WALL THICKNESS FOR CONCRETE OR
SQUARE ENDS, THE "X" DIMENSIONS IS D/4 OR R/3 CORRUGATION DEPTH FOR METAL.
Y: FOR METAL CULV. AND CULV. WITHOUT FETS: Y = 4'-0" St INSIDE PIPE SPAN
[12001 (OUTSIDE WALL TO OUTSIDE WALL)
FOR CONCRETE CULV. WITH FETS: USE Y AS REQUIRED FOR
PARALLEL PIPE INSTALLATION, PER DTL. DWG. NO. 613-08
NOTE: Y MAY BE INCREASED ON LARGE DIAMETER PIPES
(UP TO A MAX. OF 8'-0" [24001) TO AID IN INSTALLATION
AND BACKFILL. THE QUANTITIES SHOWN IN 552-04, 06 & 08
WERE FIGURED USING Y = 4'-0" [1200]. ADJUST QUANTITIES
AS NEEDED WHEN Y IS OTHER THAN 4'-0" [12001.
4'-0"
q'-0"
[12001] T Y (12001
’—>A
X+T X+T
L—z" [751 MIN. |
A /™ CLEARANCE
H H
MULTIPLE ROUND CULVERTS A SINGLE ROUND CULVERT
(METAL CULVERTS SHOWN) o (CONCRETE CULVERT SHOWN)
RCP WALL*\ [1001
4" [100]
; -
B N °9q 3 ‘ ° °
7% e ¢ . l— 3/4" [M20] LOOP
0 FERRULE INSERT
3" P o
(761 & 4
Lo 3.1/2"
_ ¢ 89 .
U— o o 1 1/8" [29]
— 2 1/2" ° °
= 631 9" [229] o !
o 6" ° 3 SECTION A-A
[1521 L
4
° A
IN o e NOTES:
4 VAN
oy
D J AT
t SRR ° © SEE DTL.
3/4" DIA.

[M20] GALV.
ANCHOR BOLTS
6"
9"
ANCHOR BOLT SPACING:
MIN. OF FIVE 3/4" DIA. [M20]GALV.
IN WALL. USE MAX. SPACING OF 1.5'

REINFORCING STEEL:
USE REBAR DOWELS MEETING THE REQUI
AASHTO M 31 GRADE 60 (GRADE 420).

EPOXY RESIN BONDING ADHESIVE:
MEET THE REQUIREMENTS OF AASHTO M

ANCHOR BOLTS

[4551.

REMENTS OF

235 TYPE 4.

ANCHOR BOLT DETAILS

[152] LONG FOR METAL PIPE
[2291 LONG FOR CONCRETE PIPE

(USE CLASS GENERAL CONCRETE OR EQUAL.

603-19 FOR BEDDING UNDER CULVERTS.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

—

6" x 6" x W2.9

[152.4 x 152.4 x MWI8.T71]
WIRE MESH (TYP. FOR

CMP AND RCP)

4’] L 8" [200]

DWG. NO. 603-18 AND

DETAILED DRAWING

ANDA . _
SECTION 552, 603, 613 552-00

CONCRETE CUTOFF WALLS
FOR CULVERTS
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CULVERT INSTALLATION QUANTITIES CULVERT INSTALLATION QUANTITIES
CUBIC YARDS OF CLASS GENERAL CONCRETE CUBIC YARDS CUBIC METERS OF CLASS GENERAL CONCRETE CUBIC METERS
(EACHEND) CUBIC YARDS OF | GRANULAR (EACHEND) CUBIC METERS GRANULAR
CONCRETE EDGE RIPRAP BEDDING CONCRETE EDGE| OF RIPRAP BEDDING
PROTECTION (EACHEND) ()| MATERIAL PER PROTECTION (EACHEND)(D | MATERIAL PER
CUTOFF WALL (DTL. DWG. (DTL. DWG. FOOT OF PIPE DIAMETER CUTOFF WALL (DTL. DWG. (DTL. DWG. METER OF PIPE
DIAMETER (DTL. DWG. NO. 552-00) NO. 613-08) NO. 613-14) (DTL. DWG. OR (DTL. DWG. NO. 552-00) NO. 613-08) NO. 613-14) (DTL. DWG.
OR H=3ft H=4ft H=>5ft 2:1 2:1 NO. 603-19) ® SPAN x RISE H=915 mm H=1220 mm H=1525 mm 2:1 2:1 NO. 603-19) ®
SPAN x RISE SING. [ DBL. SING. | DBL. SING. | DBL. SING. [ DBL. SING. [ DBL. SING. [ DBL. (mm) SING. [ DBL. SING. | DBL. SING. | DBL. SING. [ DBL. SING. [ DBL. SING. [ DBL.
RCP (SQ. END) RCP (SQ. END)
54" 14 2.3 1.7 29 2.0 34 2.7 4.0 1.3 18.2 0.7 1.4 1350 1.1 1.8 1.3 22 15 26 2.1 3.1 8.6 13.9 18 3.5
60" 15 2.5 1.8 3.1 2.2 3.7 3.0 4.4 12.2 19.7 0.8 15 1500 1.1 1.9 1.4 24 1.7 238 2.3 3.4 9.3 15.1 2.0 3.8
66" 16 2.6 1.9 3.3 2.3 39 3.2 4.8 13.1 21.3 0.8 1.7 1650 12 2.0 15 25 1.8 3.0 2.4 3.7 10.0 16.3 2.0 4.3
72" 1.7 2.8 2.0 35 2.4 4.1 3.5 5.2 14.0 22.8 0.9 1.8 1800 13 2.1 15 27 1.8 3.1 2.7 4.0 10.7 17.4 23 4.5
78" 18 3.0 2.1 37 2.5 44 3.8 5.6 14.9 243 1.0 2.0 1950 14 2.3 1.6 2.8 1.9 34 2.9 4.3 1.4 18.6 25 5.0
84" 1.9 3.2 2.3 39 2.7 46 4.0 6.0 15.8 25.9 1.1 2.1 2100 15 24 1.8 3.0 71 35 3.1 4.6 12.1 19.8 238 5.3
90" 2.0 3.4 24 4.1 2.8 4.8 4.3 6.4 16.8 275 12 2.3 2250 15 2.6 1.8 3.1 2.1 37 3.3 4.9 12.8 21.0 3.0 5.8
96" 2.1 3.6 2.5 43 2.9 5.1 4.6 6.9 17.7 29.1 1.2 2.5 2400 16 2.8 1.9 3.3 2.2 39 3.5 5.3 135 222 3.0 6.3
RCPA (SQ. END) RCPA (SQ. END)
65.00" x 40.00" 14 2.4 1.8 3.0 2.1 36 2.3 3.5 10.1 16.6 0.7 1.4 1650 x 1015 1.1 1.8 1.4 23 1.6 238 1.8 27 77 12.7 18 3.5
73.00" x 45.00" 15 2.6 1.9 32 2.3 3.8 2.5 3.8 11.0 18.1 0.7 15 1895 x 1145 1.1 2.0 15 24 1.8 29 1.9 2.9 84 13.8 18 3.8
88.00" x 54.00" 1.7 2.9 2.1 3.6 2.5 43 3.0 4.6 126 20.9 0.9 1.8 2235 x 1370 13 22 1.6 238 1.9 3.3 2.3 3.5 9.6 16.0 23 45
102.00" x 62.00" 1.9 3.2 2.3 4.0 2.8 4.8 3.4 5.2 14.1 23.7 1.0 2.0 2590 x 1575 15 24 1.8 341 2.1 37 2.6 4.0 10.8 18.1 25 5.0
115.00" x 72.00" 2.1 3.5 2.5 44 3.0 52 3.8 5.9 15.7 26.4 1.1 2.2 2920 x 1830 16 2.7 1.9 34 2.3 4.0 2.9 45 12.0 20.2 2.8 55
122.00" x 77.25" 22 3.7 2.6 46 3.1 55 4.1 6.4 16.6 28.1 1.2 2.4 3100 x 1960 1.7 2.8 2.0 35 2.4 42 3.1 4.9 12.7 215 3.0 6.0
138.00" x 87.13" 24 4.1 2.9 5.0 3.4 6.0 4.6 7.3 18.6 31.6 13 2.7 3505 x 2215 18 3.1 2.2 3.8 2.6 46 3.5 5.6 14.2 24.2 3.3 6.8
154.00" x 95.88" 26 4.5 3.1 55 3.7 6.5 5.2 8.2 20.7 35.3 15 3.0 3910 x 2460 2.0 3.4 2.4 42 2.8 5.0 4.0 6.3 15.8 27.0 3.8 75
168.75" x 106.50" 2.7 4.7 3.3 5.8 3.9 6.9 5.6 8.9 22.2 38.0 16 3.2 4285 x 2705 2.1 3.6 2.5 44 3.0 53 4.3 6.8 17.0 29.1 4.0 8.0
CUBIC YARDS CUBIC METERS
CUBIC YARDS OF CLASS GENERAL CONCRETE GRANULAR CUBIC METERS OF CLASS GENERAL CONCRETE GRANULAR
(EACHEND) CUBIC YARDS OF BEDDING (EACHEND) CUBIC METERS BEDDING
CONCRETE EDGE RIPRAP MATERIALPER | o oo CONCRETE EDGE| OF RIPRAP MATERIALPER | o oo
CUTOFF WALL PROTECTION (EACHEND) D | FOOT OF PIPE ® DIAMETER CUTOFF WALL PROTECTION (EACH END) METER OF PIPE ®
DIAMETER (DTL. DWG. NO. 552-00) (DTL. DWG. (DTL. DWG. (DTL. DWG. OR (DTL. DWG. NO. 552-00) (DTL. DWG. (DTL. DWG. (DTL. DWG.
OR H=3ft H=4ft H=5ft NO. 613-08) NO. 613-14) NO. 603-19)® SPAN x RISE H=915 mm H=1220mm | H=1525mm NO. 613-08) NO. 613-14) NO. 603-19) @
SPAN x RISE SING. [ DBL. SING. | DBL. | SING. | DBL. SING. | DBL. SING. | DBL. SING. [ DBL. (mm) SING. [ DBL. SING. [ DBL. | SING. | DBL. SING. | DBL. SING. | DBL. SING. [ DBL.
RCP (FETS) RCP (FETS)
54" 18 3.0 22 3.7 26 4.4 3.0 47 10.1 17.0 0.7 14 2.0:1 1350 14 2.3 1.7 2.8 2.0 3.4 2.3 36 7.7 13.0 1.8 35 2.0:1
60" 2.0 3.3 24 4.0 238 4.8 2.6 4.2 10.6 18.0 0.8 15 1.9:1 1500 15 2.5 18 3.1 2.1 3.7 2.0 3.2 8.1 13.8 2.0 3.8 1.9:1
66" 1.9 3.2 23 3.9 2.7 4.7 2.9 46 12.0 20.3 0.8 1.7 1.7:1 1650 15 2.4 18 3.0 21 3.6 2.2 35 9.2 15.5 2.0 43 1.7:1
72" 2.0 3.4 25 4.2 29 5.0 3.1 49 13.0 22.1 0.9 18 1.9:1 1800 15 2.6 1.9 3.2 22 3.8 2.4 3.7 9.9 16.9 2.3 45 1.9:1
78" 2.1 3.5 25 4.3 3.0 52 3.4 55 14.2 24.2 1.0 2.0 1.8:1 1950 16 2.7 1.9 3.3 23 4.0 2.6 42 10.9 18.5 2.5 5.0 1.8:1
84" 2.1 3.6 26 4.4 3.1 5.3 35 5.6 14.0 23.9 1.1 2.1 1.5:1 2100 16 2.8 2.0 3.4 24 4.1 2.7 43 10.7 183 2.8 53 1.5:1
90" 25 4.2 3.0 5.2 35 6.2 3.9 6.4 15.8 27.5 1.2 23 1.5:1 2250 1.9 3.2 23 4.0 27 4.7 3.0 49 12.1 21.0 3.0 5.8 1.5:1
RCPA (FETS) RCPA (FETS)
65.00" x 40.00" 1.7 2.9 2.1 3.6 26 4.4 2.8 45 14.4 24.5 0.7 14 3.0:1 1650 x 1015 13 2.2 16 2.8 2.0 3.4 2.1 34 11.0 18.7 1.8 35 3.0:1
73.00" x 45.00" 1.9 3.2 23 3.9 2.7 4.7 2.8 45 14.7 252 0.7 15 3.0:1 1895 x 1145 15 2.4 18 3.0 241 3.6 2.1 34 11.2 19.3 1.8 3.8 3.0:1
88.00" x 54.00" 2.1 3.5 26 4.4 3.0 5.2 2.8 45 12.7 21.9 0.9 18 2.0:1 2235 x 1370 16 2.7 2.0 3.4 23 4.0 2.1 34 9.7 16.7 2.3 45 2.0:1
102.00" x 62.00" 2.1 3.7 26 4.6 32 5.6 3.7 6.0 15.5 26.9 1.0 2.0 2.0:1 2590 x 1575 16 2.8 2.0 3.5 24 4.3 2.8 46 11.9 20.6 2.5 5.0 2.0:1
NOTES:

(D CULVERT RIPRAP IS USED ONLY IN SPECIAL CICRUMSTANCE.
QUANTITIES ARE BASED ON A THICKNESS OF 2 FT. [600]JAND ARE
PROPORTIONED WHEN A DIFFERENT THICKNESS IS SPECIFIED.

(@ GRANULAR BEDDING QUANTITIES FOR CONCRETE PIPES ARE BASED ON
BEDDING DETAILS SHOWN ON DTL. DWG. NO. 603-19 WITH A
WIDTH EQUAL TO (DIAMETER OR SPAN) + 4 FT. [1200]+ (2 TIMES
CONCRETE SHELL THICKNESS) AND A DEPTH EQUAL TO | FT. [300]
+ (D/4 OR R/3) + (CONCRETE SHELL THICKNESS). TO
COMPUTE THE TOTAL BEDDING QUANTITY MULTIPLY BY
(LENGTH OF PIPE MINUS 1.3 FT. [0.40 m]). EXTEND GRANULAR BEDDING TO
BACK OF CUTOFF WALL.

UNITS SHOWN IN BRACKETS (1 ARE

@ FETS, CONCRETE EDGE PROTECTION, AND RIPRAP SLOPE

METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

(@ SEE DTL. DWG. NO 603-08 AND 603-10 FOR "X" DIMENSIONS FOR
RCP AND RCPA WITH FETS. THE "X" DIMENSION FOR RCP AND RCPA
WITH SQUARE ENDS IS D/4 OR R/3.

DETAILED DRAWING

ANDA .
SECTION 552, 603,613 552-04

CONCRETE, RIPRAP AND GRANULAR
BEDDING MATERIAL QUANTITIES FOR SING.
AND DBL. CULVERT INSTALLATION
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CULVERT INSTALLATION QUANTITIES

CUBIC YARDS OF CLASS GENERAL CONCRETE

(EACHEND)® CUBIC YARDS OF Céi',fNLASES

CONCRETE EDGE RIPRAP BEDDING @

PROTECTION (EACHEND)(D | MATERIAL PER

CUTOFF WALL (DTL. DWG. (DTL.DWG. @ | FOOT OF PIPE
DIAMETER (DTL. DWG. NO. 552-00) NO. 613-06) NO. 613-14) (DTL. DWG.
OR H=3ft H=4ft H 2:1 2:1 NO. 603-19)
SPAN x RISE SING. | DBL. SING. | DBL. SING. [ DBL. | SING. | DBL. SING. | DBL. SING. | DBL.

SSPPA 6" X 2" CORRUGATIONS
18" CORNER RADIUS
6-1"x 47" 15 24 18 31 22 37 26 3.8 10.9 17.8 07 14
6-4"x 49" 15 25 1.9 3.1 22 338 26 4.0 1.2 18.4 07 15
69" x 4-11" 15 26 19 32 23 39 27 4.1 116 19.0 0.8 15
7-0"x5'1" 16 26 1.9 33 23 4.0 2.8 43 11.9 19.5 0.8 16
7-3"x 53" 16 27 2.0 34 24 40 2.9 44 122 20.1 0.8 16
7-8"x 55" 16 2.8 2.0 35 24 42 3.0 46 126 20.7 0.8 17
711"x5-7" 17 2.8 2.1 35 25 42 3.1 47 12.9 213 0.9 1.7
8-2"x 59" 17 2.9 2.1 36 25 43 32 438 132 21.8 0.9 17
8'-7"x5-11" 18 3.0 22 37 26 45 33 5.0 136 225 0.9 1.8
8-10"x 6-11" 18 3.0 22 38 26 45 34 52 13.9 231 0.9 18
9-4"x 6-3" 18 32 23 39 27 47 35 54 14.4 24.0 1.0 2.0
9-6"x 65" 1.9 32 23 40 27 438 35 55 14.6 24.4 1.0 1.9
9-9"x 67" 1.9 32 23 4.0 2.8 438 36 5.6 14.9 25.0 1.0 2.0
10-3"x 69" 20 34 24 42 29 5.0 38 5.8 15.4 25.9 1.0 2.1
10-8"x 6-11" 20 35 25 43 3.0 52 3.9 6.0 15.8 26.6 1.1 22
10-11"x 7-1" 20 35 25 44 3.0 52 4.0 6.2 16.2 27.3 1.1 22
11-5"x 7-3" 21 37 2.6 46 3.1 54 4.1 6.4 16.7 282 12 24
124" x 7-9" 22 3.9 27 438 32 57 44 6.9 17.8 302 12 25
12-6"x 711" 22 39 27 438 33 538 45 7.0 18.1 30.7 12 25
12'-8"x 8-1" 22 3.9 2.8 438 33 538 45 7.2 18.4 31.2 12 25
12-10" x 84" 23 39 2.8 49 33 538 47 73 187 31.8 12 25
13-5"x 8-5" 23 4.1 2.9 5.1 34 6.0 4.8 7.6 193 329 13 26
13-11"x 8-7" 24 42 3.0 52 35 6.2 4.9 7.8 19.8 338 14 2.8
141" x 8-9" 24 43 3.0 53 35 6.3 5.0 7.9 20.1 34.4 14 2.8
14-3"x 8-11" 24 43 3.0 53 36 6.3 5.1 8.1 20.4 34.9 14 27
14-10"x 91" 25 45 3.1 55 37 65 52 8.3 21.0 36.1 15 29
15'4" x 92" 26 46 32 57 3.8 6.8 53 85 215 36.9 15 3.1
156" x 95" 26 46 3.2 57 338 6.8 55 8.7 21.9 37.6 15 3.1
15'8"x 97" 26 46 32 57 3.8 6.8 5.6 8.9 222 382 15 3.0
15-10"x 9-9" 26 46 32 57 38 6.8 5.6 9.0 25 387 15 3.0
16-5"x 9-11" 27 438 33 6.0 4.0 71 5.8 9.3 232 40.0 16 32
16-7"x 101" 27 438 34 6.0 4.0 71 5.9 9.5 235 405 16 32
SSPPA 6" X 2" CORRUGATIONS
31" CORNER RADIUS

13-3"x 94" 24 43 3.0 52 35 6.2 5.0 7.9 19.9 338 14 29
13-6"x 96" 25 43 3.0 53 35 6.3 5.1 8.0 20.3 345 14 2.9
140"x 98" 25 45 3.1 55 36 65 53 83 20.9 355 15 3.0
14-3"x 9-10" 26 45 3.1 55 37 65 54 85 21.3 36.2 15 3.0
145" x 100" 26 45 3.1 55 37 6.6 55 8.6 215 36.7 15 3.0
14'-11"x 102" 27 47 32 57 3.8 6.8 5.6 8.8 22.1 37.8 16 32
154" x 10'-4" 27 438 33 59 3.9 6.9 57 9.0 25 385 17 33
15-7"x 10-6" 27 438 33 59 3.9 7.0 5.8 9.2 23.0 393 17 33
15'-10"x 10'-8" 238 4.9 34 6.0 4.0 71 5.9 9.4 234 40.1 17 33
16'-3"x 10-10" 28 5.0 34 6.1 4.1 72 6.0 9.6 238 408 17 35
166" x 11'-0" 29 5.1 35 6.2 4.1 73 6.2 9.8 24.2 416 17 35
17-0"x 11-2" 29 52 3.6 6.4 42 75 6.3 10.1 24.8 427 18 36
17-2"x 114" 3.0 52 3.6 6.4 42 75 6.4 10.2 25.1 433 18 36
17-5"x 11-6" 3.0 53 3.6 6.4 42 76 6.5 10.4 25.6 44.1 18 36
17-11"x 11'-8" 3.1 54 37 6.6 4.4 7.8 6.7 10.7 26.1 452 1.9 3.8
18'-1"x 11-10" 3.1 54 37 6.6 44 78 6.7 10.8 265 457 1.9 3.8
18-7"x 120" 32 5.6 3.8 6.8 45 8.1 6.9 111 27.1 46.8 20 4.0
18-9" x 12-2" 32 5.6 3.8 6.8 45 8.1 7.0 11.2 27.4 474 20 3.9
19-3"x 124" 33 5.8 3.9 71 46 83 7.1 115 28.0 485 21 4.1
19-6"x 12-6" 33 5.8 4.0 71 46 84 7.3 1.7 284 49.4 21 4.1
19-8"x 12-8" 33 5.8 4.0 71 47 84 73 11.9 28.8 50.0 20 4.1
19-11"x 12-10" 33 5.8 4.0 71 47 84 75 12.1 29.2 50.8 20 4.1
20-3"x 130" 34 6.0 41 73 438 86 76 12.2 295 51.4 21 42
20'-7"x 13-2" 34 6.0 41 74 438 87 77 12.5 30.2 52.6 21 42

CULVERT INSTALLATION QUANTITIES
CUBIC METERS OF CLASS GENERAL CONCRETE CUBIC METERS
(EACHEND)® CUBIC METERS GRANULAR
CONCRETE EDGE|  OF RIPRAP BEDDING ®
PROTECTION (EACHEND) (D | MATERIAL PER
DIAMETER CUTOFF WALL (DTL. DWG. (DTL.DWG. @ | METER OF PIPE
OR (DTL. DWG. NO. 552-00) NO. 613-06) NO. 613-14) (DTL. DWG.
SPANX RISE H=915 mm H=1220 mm H=1525 mm 2:1 2:1 NO. 603-19)
(m) SING. [ DBL. SING. [ DBL. SING. | DBL. SING. | DBL. SING. | DBL. SING. [ DBL.
SSPPA 152 mm X 51 mm CORRUGATIONS
457 mm CORNER RADIUS
1.850 x 1.400 1.1 18 14 24 17 238 2.0 29 8.3 136 1.8 35
1.930 x 1.450 1.1 1.9 15 24 17 29 2.0 31 8.6 14.1 18 38
2.060 x 1.500 1.1 20 15 24 1.8 3.0 2.1 3.1 8.9 145 2.0 3.8
2.130 x 1.550 12 20 15 25 18 31 2.1 33 9.1 14.9 2.0 4.0
2.210 x 1.600 12 21 15 26 1.8 3.1 22 34 9.3 15.4 2.0 4.0
2.340 x 1.650 12 21 15 27 18 32 23 35 9.6 15.8 2.0 43
2.410 x 1.700 13 21 16 27 1.9 32 24 36 9.9 16.3 23 43
2.490 x 1.750 13 22 16 238 1.9 33 24 37 10.1 16.7 23 43
2.620 x 1.800 14 23 17 238 2.0 34 25 338 10.4 17.2 23 45
2.690 x 1.850 14 23 17 29 2.0 34 26 40 10.6 17.7 23 45
2.840 x 1.510 14 24 1.8 3.0 2.1 36 27 4.1 11.0 183 25 5.0
2.900 x 1.960 15 24 18 31 2.1 37 27 42 11.2 187 25 438
2.970 x 2.010 15 24 18 3.1 2.1 37 2.8 43 11.4 19.1 25 5.0
3.120 x 2.060 15 26 18 32 22 338 29 44 11.8 19.8 25 53
3.250 x 2.110 15 27 1.9 33 23 4.0 3.0 46 12.1 20.3 2.8 55
3.330 x 2.160 15 27 1.9 34 23 40 3.1 47 12.4 20.9 2.8 55
3.480 x 2.210 16 238 2.0 35 24 4.1 3.1 49 12.8 21.6 3.0 6.0
3.760 x 2.360 17 3.0 2.1 37 24 44 34 53 13.6 23.1 3.0 6.3
3.810 x 2.410 17 3.0 2.1 37 25 44 34 54 13.8 235 3.0 6.3
3.860 x 2.460 17 3.0 2.1 37 25 44 34 55 14.1 239 3.0 6.3
3.910 x 2.540 1.8 3.0 2.1 37 25 44 36 56 14.3 243 3.0 6.3
4.090 x 2.570 18 31 22 39 26 46 37 538 14.8 252 33 6.5
SSPPA 152 mm X 51 mm CORRUGATIONS
787 mm CORNER RADIUS
4.040 x 2.840 18 33 23 40 27 47 338 6.0 15.2 25.8 35 73
4.110 x 2.900 1.9 33 23 4.1 27 438 3.9 6.1 15.5 26.4 35 7.3
4.270 x 2.950 1.9 34 24 42 238 5.0 4.1 6.3 16.0 27.1 38 75
4.320 x 3.000 2.0 34 24 42 2.8 5.0 4.1 65 16.3 27.7 3.8 75
4.390 x 3.050 2.0 34 24 42 238 5.0 42 6.6 16.4 28.1 38 75
4.550 x 3.100 2.1 36 24 44 2.9 52 43 6.7 16.9 289 4.0 8.0
4.670 x 3.150 2.1 37 25 45 3.0 53 44 6.9 17.2 29.4 43 83
4.750 x 3.200 2.1 37 25 45 3.0 54 44 7.0 17.6 30.0 43 8.3
4.830 x 3.250 2.1 37 26 46 3.1 54 45 72 17.9 30.7 43 83
4.950 x 3.300 2.1 338 26 47 3.1 55 46 73 18.2 31.2 43 8.8
5.030 x 3.350 22 39 27 47 3.1 56 47 75 18.5 31.8 43 8.8
5.180 x 3.400 22 4.0 2.8 49 32 57 438 77 19.0 326 45 9.0
5.230 x 3.490 23 40 28 49 32 57 4.9 738 19.2 33.1 45 9.0
5.310 x 3.510 23 4.1 2.8 49 32 538 5.0 8.0 19.6 337 45 9.0
5.460 x 3.560 24 4.1 2.8 5.0 34 6.0 5.1 82 20.0 34.6 438 9.5
5.510 x 3.610 24 4.1 2.8 5.0 34 6.0 5.1 83 203 34.9 438 9.5
5.660 x 3.660 24 43 29 52 34 6.2 53 85 20.7 35.8 5.0 10.0
5.720 x 3.710 24 43 2.9 52 34 6.2 54 86 20.9 36.2 5.0 9.8
5.870x 3.710 25 44 3.0 54 35 6.3 5.4 8.8 214 37.1 5.3 103
5.940 x 3.810 25 44 3.1 54 35 6.4 5.6 89 217 37.8 5.3 103
5.990 x 3.860 25 44 3.1 54 36 6.4 5.6 9.1 22.0 382 5.0 103
6.070 x 3.910 25 44 3.1 54 36 6.4 57 9.3 223 38.8 5.0 103
6.220 x 3.960 26 46 3.1 56 37 6.6 5.8 9.3 226 39.3 53 105
6.270 x 4.010 26 46 3.1 57 37 6.7 5.9 9.6 23.1 40.2 53 105
NOTES:

(D CONCRETE EDGE PROTECTION IS STANDARD FOR METAL CULVERT
INLET AND OUTLET PROTECTION. CULVERT RIPRAP IS ONLY USED
IN SPECIAL CIRCUMSTANCES.
QUANTITIES ARE BASED ON A THICKNESS OF 2 FT. [6001AND ARE
PROPORTIONED WHEN A DIFFERENT THICKNESS IS SPECIFIED.

(@ GRANULAR BEDDING QUANTITIES FOR METAL PIPES ARE BASED ON BEDDING
DETAILS SHOWN ON DTL. DWG. NO. 603-19 WITH A WIDTH EQUAL
TO (DIAMETER OR SPAN) + 4 FT. [1200]+ (2 TIMES CORRUGATION
DEPTH) AND A DEPTH EQUAL TO 1FT. [3001+ "X" + (CORRUGATION
DEPTH). TO COMPUTE THE TOTAL BEDDING QUANTITY MULTIPLY
BY (LENGTH OF PIPE MINUS 1.3 FT. [0.40 m]). EXTEND GRANULAR BEDDING TO BACK
OF CUTOFF WALL.

(D SEE DTL. DWG. NO. 603-32 AND 603-34 FOR "X" DIMENSIONS
OF METAL PIPES.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm}
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 552, 603, 613 552-06

CONCRETE, RIPRAP AND GRANULAR
BEDDING MATERIAL QUANTITIES FOR SING.
AND DBL. CULVERT INSTALLATION

@FOR PIPES WITH SKEW BEVEL ENDS - DIVIDE THE QUANTITIES

—-REVISED-- EFFECTIVE: SEPTEMBER 2014

SHOWN BY COSINE OF SKEW ANGLE.

JANUARY 2018 MONTANA DEPART MENT
OF TRANSPORTAT ION




CULVERT INSTALLATION QUANTITIES CULVERT INSTALLATION QUANTITIES
CUBIC YARDS OF CLASS GENERAL CONCRETE CUBIC YARDS CUBIC METERS OF CLASS GENERAL CONCRETE CUBIC METERS
(EACHEND)@ CUBIC YARDS OF | GRANULAR (EACHEND)@ CUBIC METERS GRANULAR
CONCRETE EDGE RIPRAP BEDDING @ CONCRETE EDGE|  OF RIPRAP BEDDING ®
PROTECTION (EACHEND)® | MATERIAL PER PROTECTION (EACHEND)(D | MATERIAL PER
CUTOFF WALL (DTL. DWG. (DTL.DWG. @ | FoOT OF PIPE DIAMETER CUTOFF WALL (DTL. DWG. (DTL.DWG. @ | METER OF PIPE
DIAMETER (DTL. DWG. NO. 552-00) NO. 613-06) NO. 613-14) (DTL. DWG. OR (DTL. DWG. NO. 552-00) NO. 613-06) NO. 613-14) (DTL. DWG.
OR H=3ft H=4ft H=5ft 2:1 2:1 NO. 603-19) SPAN x RISE H=915 mm H=1220 mm H=1525 mm 2:1 2:1 NO. 603-19)
SPAN x RISE SING. | DBL. SING. [ DBL. SING. [ DBL. | SING. | DBL. SING. | DBL. SING. | DBL. (mm or m) SING. | DBL. SING. [ DBL. SING. [ DBL. | SING. | DBL. SING. | DBL. SING. | DBL.
CcsP CcsP
3"x 1" OR 5" x 1" CORRUGATIONS 75 mm x 25 mm OR 125 mm x 25mm CORRUGATIONS
54" 1.2 2.0 1.5 26 1.9 341 25 3.6 10.3 16.5 0.6 1.2 1350 0.9 1.5 1.1 20 1.5 24 1.9 2.8 79 12.6 1.5 3.0
60" 1.3 22 1.6 27 2.0 33 2.7 4.0 1.1 17.9 06 1.3 1500 1.0 1.7 1.2 241 1.5 25 2.1 3.1 85 13.7 1.5 3.3
66" 14 23 1.7 29 2.1 35 2.9 43 12.0 19.3 07 1.4 1650 1.1 1.8 1.3 22 1.6 27 20 3.3 9.2 14.8 1.8 35
72" 1.5 25 1.8 341 2D 37 3.2 47 12.8 20.7 07 1.5 1800 1.1 1.9 1.4 24 1.7 238 24 3.6 9.8 15.8 1.8 3.8
78" 1.5 26 1.9 32 23 3.8 3.4 5.0 13.6 22.1 0.8 1.6 1950 1.1 2.0 1.5 24 1.8 29 26 3.8 10.4 16.9 20 4.0
84" 1.6 2.7 2.0 34 24 4.0 3.6 5.4 14.4 235 0.9 1.7 2100 1.2 2.1 1.5 26 1.8 341 2.8 4.1 11.0 18.0 23 43
90" 1.7 29 2.1 36 25 42 3.9 57 15.2 24.8 0.9 1.9 2250 1.3 22 1.6 28 1.9 32 3.0 4.4 11.6 19.0 23 4.8
96" 1.8 3.0 22 37 26 44 4.1 6.1 16.1 26.2 1.0 2.0 2400 14 23 1.7 238 2.0 34 3.1 47 12.3 20.0 25 5.0
102" 1.9 3.2 23 39 2.7 46 43 6.5 16.9 27.7 1.1 2.1 2550 1.5 2.4 1.8 3.0 2.1 35 3.3 5.0 12.9 21.2 28 53
108" 1.9 3.3 2.4 441 2.8 48 46 6.9 17.7 29.1 1.1 23 2700 15 25 1.8 341 24 37 3.5 53 13.5 222 28 5.8
114" 20 35 25 43 29 5.0 4.8 7.2 18.6 30.5 1.2 24 2850 1.5 2.7 1.9 33 22 3.8 3.7 55 14.2 23.3 3.0 6.0
120" 241 3.7 26 45 3.0 53 5.1 7.6 19.5 32.0 1.3 26 3000 1.6 2.8 2.0 34 23 441 3.9 5.8 14.9 24.5 33 6.5
SSPP SSPP
6" x 2" CORRUGATIONS 152mm x 51 mm CORRUGATIONS
10-6" 22 3.9 2.7 47 3.2 55 5.4 8.1 20.5 33.9 14 2.8 3.205 1.7 3.0 2.1 36 24 42 4.1 6.2 15.7 25.9 35 7.0
11-0" 23 4.0 2.8 49 3.3 5.8 5.6 8.5 21.4 35.4 1.5 2.9 3.360 1.8 3.1 2.1 37 25 44 43 6.5 16.4 27.1 3.8 7.3
11-6" 24 4.2 29 5.1 3.4 6.0 5.9 8.9 223 37.0 1.5 3.1 3.515 1.8 3.2 22 39 26 46 45 6.8 17.0 28.3 3.8 7.8
12-0" 25 4.4 3.0 53 35 6.2 6.2 9.3 232 38.5 1.6 3.2 3.670 1.9 3.4 23 441 2.7 47 47 71 17.7 29.4 4.0 8.0
12-6" 26 46 3.1 55 3.6 6.4 6.4 9.7 24.2 40.1 1.7 3.4 3.825 20 35 24 42 2.8 49 4.9 7.4 18.5 30.7 43 8.5
13-0" 27 47 3.2 57 3.7 6.6 6.7 10.1 25.1 417 1.8 3.6 3.980 241 3.6 24 44 2.8 5.0 5.1 7.7 19.2 31.9 45 9.0
13-6" 28 4.9 3.3 59 3.9 6.9 6.9 10.6 26.0 433 1.9 3.7 4135 241 3.7 25 45 3.0 53 53 8.1 19.9 33.1 48 9.3
14'-0" 29 5.1 3.4 6.1 4.0 71 7.2 11.0 27.0 45.0 20 3.9 4.290 22 3.9 26 47 3.1 54 55 8.4 20.6 34.4 5.0 9.8
14-6" 3.0 53 3.5 6.3 4.1 73 75 11.4 27.9 46.7 241 4.1 4.445 23 4.1 2.7 48 31 56 57 8.7 21.3 35.7 53 10.3
15-0" 341 5.4 3.6 6.5 4.2 76 7.8 11.9 28.9 48.3 241 43 4.600 24 4.1 2.8 5.0 3.2 5.8 6.0 9.1 22.1 36.9 53 10.8
15'-6" 32 5.6 3.8 6.7 43 7.8 8.0 12.3 29.9 50.0 22 45 4.755 24 43 2.9 5.1 3.3 6.0 6.1 9.4 229 38.2 55 1.3
16-0" 33 5.8 3.9 6.9 45 8.0 8.3 12.8 30.8 51.8 23 47 4.910 25 4.4 3.0 53 3.4 6.1 6.3 9.8 235 39.6 5.8 11.8
16'-6" 34 6.0 4.0 71 46 8.3 8.6 13.2 31.8 53.5 24 4.9 5.065 26 46 3.1 54 35 6.3 6.6 10.1 243 40.9 6.0 12.3
17-0" 35 6.2 4.1 74 47 85 8.9 13.7 32.8 55.3 25 5.0 5.220 27 47 3.1 57 3.6 6.5 6.8 10.5 25.1 423 6.3 12.5
17-6" 36 6.4 4.2 76 4.8 8.8 9.2 14.1 33.9 57.0 26 52 5.375 28 4.9 3.2 5.8 3.7 6.7 7.0 10.8 25.9 43.6 6.5 13.0
18-0" 37 6.6 43 78 5.0 9.0 9.4 14.6 34.9 58.8 27 55 5.530 238 5.0 3.3 6.0 3.8 6.9 7.2 11.2 26.7 45.0 6.8 13.8
18-6" 3.8 6.8 4.4 8.0 5.1 9.3 9.7 15.1 35.9 60.7 238 57 5.685 29 52 3.4 6.1 3.9 741 7.4 11.5 27.4 46.4 7.0 14.3
19-0" 39 7.0 46 8.3 52 95 10.0 15.5 37.0 62.5 29 5.9 5.840 3.0 5.4 3.5 6.3 4.0 73 7.6 11.9 28.3 47.8 73 14.8
19-6" 4.0 7.2 47 85 5.4 9.8 10.3 16.0 38.0 64.4 3.0 6.1 5.995 341 55 3.6 6.5 4.1 75 7.9 12.2 29.1 49.2 75 15.3
20'-0" 4.1 7.4 4.8 8.7 55 10.0 10.6 16.5 39.1 66.2 32 6.3 6.150 341 57 3.7 6.7 4.2 76 8.1 12.6 29.9 50.6 8.0 15.8
20'-6" 42 7.6 4.9 8.9 5.6 10.3 10.9 17.0 40.1 68.1 33 6.5 6.305 32 5.8 3.7 6.8 43 79 8.3 13.0 30.7 52.1 8.3 16.3
21'-0" 43 7.8 5.1 9.2 5.8 10.5 11.2 17.5 41.2 70.0 34 6.8 6.460 33 6.0 3.9 7.0 4.4 8.0 8.6 13.4 31.5 53.5 85 17.1
CSPA CSPA
2 2/3"x 1/2" CORRUGATIONS 68 mm x 13 mm CORRUGATIONS
64" x 43" 1.3 2.1 1.6 27 1.9 32 2.1 3.1 9.2 15.0 0.6 1.1 1620 x 1100 1.0 1.6 1.2 241 1.5 24 1.6 24 7.0 11.5 1.5 2.8
71" x 47" 1.3 22 1.7 238 2.0 34 22 3.4 9.8 16.1 06 1.2 1800 x 1300 1.0 1.7 1.3 241 1.5 26 1.7 26 75 12.3 1.5 3.0
77" x 52" 1.4 24 1.8 3.0 2.1 36 24 3.7 10.5 17.2 07 1.3 1950 x 1320 1.1 1.8 1.4 23 1.6 238 1.8 2.8 8.0 13.2 1.8 3.3
83" x 57" 1.5 25 1.8 341 22 3.8 26 3.9 1.1 18.3 07 1.4 2100 x 1450 1.1 1.9 1.4 24 1.7 29 2.0 3.0 85 14.0 1.8 3.5
CSPA CSPA
3" x 1" CORRUGATIONS 75 mm x 25 mm CORRUGATIONS
60" x 46" 1.3 2.1 1.6 27 1.9 32 22 3.3 96 15.5 06 1.2 1520 x 1170 1.0 1.6 1.2 21 1.5 24 1.7 25 73 11.9 1.5 3.0
66" x 51" 14 23 1.7 29 2.0 34 24 3.6 10.3 16.7 07 1.3 1670 x 1300 1.1 1.8 1.3 22 1.5 26 1.8 2.8 79 12.8 1.8 3.3
73" x 55" 1.4 24 1.8 3.0 22 36 26 3.9 11.0 17.9 07 1.4 1850 x 1400 1.1 1.8 1.4 23 1.7 238 2.0 3.0 8.4 13.7 1.8 35
81" x 59" 1.5 25 1.9 32 22 3.8 2.8 4.1 11.6 18.9 0.8 1.5 2050 x 1500 1.1 1.9 1.5 24 1.7 29 2.1 3.1 8.9 14.4 20 3.8
87" x 63" 1.6 2.7 2.0 34 24 4.0 2.9 4.4 12.3 20.2 0.8 1.6 2200 x 1620 1.2 2.1 1.5 26 1.8 341 22 3.4 9.4 15.4 20 4.0
95" x 67" 1.7 2.8 2.1 35 25 42 3.1 47 12.9 21.3 0.9 1.7 2400 x 1720 1.3 2.1 1.6 27 1.9 32 24 3.6 9.9 16.3 23 43
103"x 71" 1.8 3.0 22 37 26 45 3.3 5.1 13.7 226 0.9 1.9 2600 x 1820 14 23 1.7 28 2.0 34 25 3.9 10.5 17.3 23 4.8
112" x 75" 1.8 3.2 23 3.9 27 47 35 5.4 14.4 23.8 1.0 2.0 2840 x 1920 1.4 24 1.8 3.0 2.1 36 27 4.1 11.0 18.2 25 5.0
17" x 79" 1.9 3.3 24 441 2.8 49 3.7 57 15.1 25.1 1.1 2.1 2970 x 2020 1.5 25 1.8 341 2.1 37 2.8 4.4 1.5 19.2 28 53
128" x 83" 20 35 25 43 2.9 5.1 3.9 6.0 15.8 26.4 1.1 22 3240 x 2120 1.5 27 1.9 33 22 3.9 3.0 46 12.1 20.2 238 55
137" x 87" 241 3.6 26 45 3.0 53 4.1 6.3 16.6 277 1.2 24 3470 x 2220 1.6 2.8 2.0 34 23 441 3.1 4.8 12.7 21.2 3.0 6.0
142" x 91" 22 3.8 2.7 46 3.1 55 4.2 6.6 17.2 28.9 1.2 25 3600 x 2320 1.7 29 2.1 35 24 42 3.2 5.0 13.2 22.1 3.0 6.3
NOTES:
T e BuTLeT ProTecTion. LOVERT Rimmar At onty EEln O BTaL Pies,\0- 607732 AND 50334 FOR "X DRENSIONS
IN SPECIAL CIRCUMSTANCES. ' DETAILED DRAWING
QUANTITIES ARE BASED ON A THICKNESS OF 2 FT. [6001AND ARE (@FOR PIPES WITH SKEW BEVEL ENDS - DIVIDE THE QUANTITIES UNITS SHOWN IN_ BRACKETS [1 ARE REFERENCE DWG. NO.
PROPORTIONED WHEN A DIFFERENT THICKNESS IS SPECIFIED. SHOWN BY COSINE OF SKEW ANGLE. METRIC AND ARE IN MILLIMETERS (mm) STANDARD SPEC. 552-08
UNLESS OTHER UNITS ARE SHOWN. SECTION 552,603,613
B L S SHTIES [ ML TS M paai o scoone
TO (DIAMETER OR SPAN) + 4 FT. [12001+ (2 TIMES CORRUGATION BEDDING MATERIAL QUANTITIES FOR SING.
DEPTH) AND A DEPTH EQUAL TO 1 FT. [3001+ "X" + (CORRUGATION AND DBL. CULVERT INSTALLATION
DEPTH). TO COMPUTE THE TOTAL BEDDING QUANTITY
MULTIPLY BY (LENGTH OF PIPE MINUS 1.3 FT. [0.40 ml). EXTEND BEDDING ~REVISED-- EFFECTIVE: SEPTEMBER 2014
TO BACK OF CUTOFF WALLS. JANUARY 2018 MD’*MONMNA DEPARTHENT
OF TRANSPORT AT ION




ARCH PIPE ROUND PIPE
2" 1501 2" 1501 ‘
T T . 1Ty ’M "
-Ti717-77r-7777-777-777-7ﬁ IH M.T . R . . N
| ’ | 8" [205] STANDARD
| ? 8" [205] | STANDARD ‘ ? ‘ COUPL ING FINISH EARTH SLOPE
L N COUPLING FINISH EARTH SLOPE S B I BAND AS REQUIRED
******************* O BAND AS REQUIRED . \\\7
HOLES ON 12" [305] CENTERS MAX. TOE PLATE APPROX. 2.5: 1 HOLES ON 127 [305] CENTERS MAX. | TOE PLATE APPROX. 2.5t 1
1 . .
SLOPE
ELEVATION ELEVATION
SPAN DIA.
CONNECTION }:‘ - CONNECTION j:
_ 8" [2051] | B 8" [2051| |
\ GALVANIZED k=
ME TAL
GALVANIZED —
ME TAL REINFORCED TYPICAL CROSS-SECTION RE INFORCED TYPICAL CROSS-SECTION
EDGE (ILLUSTRATED WITH TYPE 3 CONNECTION) L EDGE {ILLUSTRATED WITH TYPE 3 CONNECTION)
L
n : n
Y T T T 1
! A ‘ F ‘ A ‘ PLAN
PLAN
DIMENSION TABLE DIMENSION TABLE
3" x 1" CORR. MIN IMUM 2 2/3" x 1/2" MIN IMUM DIMENSIONS TYPE PIPE MIN IMUM DIMENSIONS TYPE
SPAN x RISE TstyESS CORR. TstyESS A B H L F CONNECTOR DIA. TstyEss A B H L F CONNECTOR
SPAN x RISE 1" TOL. MAX. 1" TOL. |1 1/2" TOL.| 2" ToOL. 1" ToL. MAX. 1" ToL. |1 1/2" TOL.| 2" ToL.
17" x 13" 0.064" 7" 9" 6" 19" 30" 2 12" 0. 064" 6" 6" 6" 21" 24" I
21" x 15" 0. 064" 7" 10" 6" 23" 30" 2 15" 0.064" 7 8" 6" 26" 30" I
24" x 18" 0.064" 8" 12" 6" 28" 42" 2 18" 0. 064" 8" 10" 6" 31" 36" |
28" x 20" 0. 064" 9" 14" 6" 32" 48" 2 21" 0.064" 9" 12" 6" 36" 42" I
35" x 24" 0.079" 10" 16" 6" 39" 60" 2 24" 0. 064" 10" 13" 6" 4" 48" I
40" x 31" 0.079" 42" x 29" 0.079" 12" 18" 8" 46" 75" 3 30" 0.079" 12" 16" 8" 51" 60" 2
46" x 36" 0. 109" 49" x 33" 0.109" 13" 21" 9" 53" 85" 3 36" 0. 079" 14" 19" 9" 60" 72" 2
53" x 41" 0. 109" 57" x 38" 0.109" 18" 26" 12" 63" 90" 3 42" 0.109" 16" 22" KB 69" 84" 3
60" x 46" 0.109" 64" x 43" 0. 109" 18" 30" 12" 70" 102" 3 48" 0.109" 18" 21" 12" 78" 90" 3
66" x 51" 0. 109" 71" x 41" 0.109" 18" 33" 12" 77" 14 3 54" 0.109" 18" 30" 12" 84" 102" 3
73" x 55" 0.109" 77" x 52" 0.109" 18" 36" 12" 77" 126" 3 60" 0.109" 18" 33" 12" 87" 14 3
81" x 59" 0.109" 83" x 57" 0.109" 18" 36" 12" 77" 138" 3 66" 0.109" 18" 36" 12" 87" 120" 3
72" 0.109" 18" 39" 12" 87" 126" 3
METRIC DIMENSION TABLE 78" 0. 109" 18" 42" 12" 871" 132" 3
84" 0.109" 18" 45" 12" 87" 138" 3
DIMENSIONS (mm)
SPAN x RISE Txgwﬂggs m APPROX. TYPE
(mm? mm) ¥ | 25 ToL | X 25 ToL | 40 To | 50 ToL SLOPE | CONNECTOR
€8 x 13 CORRUGATIONS METRIC DIMENSION TABLE
430 x 330 1.63 130 230 150 510 710 2.13:1 2 - NIV OVENSIONS (mm) R -
530 x 380 1.63 150 280 150 610 860 2t 1 2 .
x DIA. (mm) | THICKNESS A B H L F SLOPE CONNECTOR
610 x 460 1.63 180 300 150 710 1020 2.13:1 2 tmm) % 25 TOL. MAX. 25 TOL. 40 TOL. 50 TOL.
710 x 510 1.63 180 410 150 810 1170 2t 1 2 300 1.63 125 180 150 535 560 2.25: 1
885 x 610 2.01 230 410 150 990 1470 1.88: 1 2 3175 1.63 150 205 150 660 710 2.25: 1 I
1060 x 740 2.01 280 460 180 1170 1850 1.88: 1 3 450 1.63 180 255 150 785 865 2.13: 1
1240 x 840 2.77 300 530 230 1350 2080 1.75: 1 3 525 1.63 205 305 150 915 1015 2.13: 1
1440 x 970 2.77 410 660 300 1570 2240 1.88: 1 3 600 1.63 230 330 150 1040 1170 2.13: 1
1620 x 1100 2.77 430 760 300 1750 2540 1.88: 1 3 750 2.01 280 405 205 1295 1395 2.13: 1 2
1800 x 1200 2.77 430 310 300 1960 2840 1.88: 1 3 900 2.01 330 485 230 1525 1780 2: 1 2
1950 x 1320 2.77 430 910 300 1960 3150 1.63: 1 3 1050 2,77 380 635 255 1755 2085 2.13: 1 3
2100 x 1450 2.77 430 1120 300 1960 3300 1.5: 1 3 1200 2.77 430 735 305 1980 2235 2: 1 3
75 x 25 CORRUGATIONS 1350 2,77 430 840 305 2135 2540 2t 1 3
1340 x 1050 2.77 430 660 300 1600 2240 1.75: 1 3 1500 2.77 430 915 305 2210 2845 1.88: 1 3
1520 x 1170 2.77 430 910 300 1780 2540 1.88: 1 3 1650 2,71 430 990 305 2210 2995 1.63: 1 3
1670 x 1300 2.77 430 910 300 1960 2840 1.75: 1 3 1800 2.77 430 1120 305 2210 3050 1.5: 1 3
1850 x 1400 2.77 430 310 300 1960 3150 1.5: 1 3 1950 2,71 430 1220 305 2210 3300 1.38: 1 3
2050 x 1500 2.77 430 1120 300 1960 3450 1.63: 1 3 2100 2.77 430 1320 305 2210 3455 1.33: 1 3

CONNECTIONS

PIPE
THREADED
ROD
CONNECTOR
LUG

THREADED
ROD

PIPE

ROD HOLDER

— 12" [305]
| r

CONNECTOR
SECTION

RIVETED OR
BOLTED

NOTES:
(PROVIDE TOE PLATE WHEN SPECIFIED.
@ GALVANIZE ALL PARTS PER SECTION 711.

@PAINT ANY AREAS WHERE GALVANIZING IS BROKEN
OR METAL IS BARE WITH ONE COAT OF ZINC RICH
PAINT AND TWO COATS OF ALUMINUM PAINT
PER SECTION T710.

@ MINOR VARIATIONS IN DESIGN MAY BE ACCEPTABLE
ON APPROVAL OF THE PROJECT MANAGER.

(® SEAMS OR JOINTS LENGTHWISE OF THE APRON ARE
ACCEPTABLE IF SECURELY BOLTED OR WELDED
AND PAINTED AS PROVIDED ABOVE.

* THICKNESSES SHOWN ARE FOR STEEL CULVERTS.
THICKNESS OF ALUMINUM, SUBTRACT 0.004"

FOR
0. 10 mml.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA . -
SECTION 603,709, 710, 711 603-02

CMP FLARED END
TERMINAL SECTION
(FETS)

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




TYPE IIAII TYPE “B"

GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS

ROAD SURFACE ROAD SURFACE
NORMAL X[ y X T NORMAL
SHOULDER i \ i -0 e SHOULDER
£ SLOPE | - - e o SLOPE
: I } e
77777777777777777777777777 \\ VSNV 777777}\ NN W
~=<—+—PLANNED CULVERT LENGTH ~=<—A—PLANNED CULVERT LENGTH4’J
SLOPE DETAIL PL AN SLOPE DETAIL
0 D
¢ | 8 c ‘ B
N 7 D >
[ DIA. \ BAR AND ~Z
BAR AND STEEL MESH \ ) STEEL MESH
REINFORCEMENT —~ Ix N / RE INF ORCEMENT ~ }
S . . S . NS . DS, ST, NS . S~ - | e L R S —
TJ E LT _ L,
SECTION X-X END VIEW SECTION X-X END VIEW
TYPE "A" TYPE "B"
DIA. SLOPE X B c D 3 T % DIA. SLOPE X B c D E T %
12" 2.4z 1 4" 2" -0" 4 -0" 6 -0" 2" -0" 2" 12" 2.4 1 4" 2" -0" 4 -0" 6 -0" 2" -0" 2"
15" 2,401 6" 2 -3" 3 -9" 6 -0" 2" -6" 2 1/4" 15" 2,411 6" 2 -3" 3 -9" 6 -0" 2" -6" 2 1/4"
18" 2,301 9" 2 -3" 3 -9" 6" -0" 3 -0" 2 172" TOLERANCES IN THE ADJACENT TABLES MAY NOT 18" 2,301 9" 2 -3" 3 -9" 6 -0" 3 -0" 2 172"
22" T sz 13712312 oo o 3 é#ﬁgﬂw?sRsE TTHHEAYN JulﬁTS/ng%RORThrETODI';\AigalTOONSM SIH700VYN. o T s 371212317 oo T o T
30" 2.5:1 1"-0" 4 -6" 1" -6" 6 -0" 5 -0" 3 1/2" 30" 2.5: 1 -0 4 -6" -6 6 -0" 5 -0" 31/2"
36" 2501 D PIPET PIPRT: PReT o o e 6" PR T T FINET 2" & 0" e
42" 2.5:1 1"-9" 5 -3" 2 -1 g -2" 6 -6" 4 1/2" 42" 2.5: 1 1-9" 5 -3" 2 -1 8 -2" 6 -6" 4 1/2"
5 2501 7 0" e o FIPeT PYeT 7o T 25" PR > o e 0" > o 2" T o T
54" 2.0: 1 2 -3" 5°-5" [2'-9 1/2"[8 -2 1/2"| 7 -6 5 1/2" 54" 2.0 1 2" -3" 5°-5" [2°-9 1/2"|8 -2 1/2"| 71 -6" 5 1/2"
% WALL "B" THICKNESS * WALL "B" THICKNESS
LARGE DIAMETER PIPE
D
¢ B GALVANIZED EYE BOLT #%
Il
2 TIE BOLTS EACH AT GALVANIZED BOLT %%
60" TO THE VERTICAL, /
USED TO TIE END \
SECTION TO ADJACENT : : : : : )
STRAIGHT SECTION. A i
(SEE TIE BOLT DETAIL. )
I 174" DIA. LR vk aves \
CAST HOLE BAR AND STEEL MESH | |X \ \
[REINFORCEMENT ! 32" (ADJ. £ 1/2" MIN.) ‘
# # i I
Le %% 3/4" FOR 12" TO 54" DIA. RCP
- 1" FOR 60" TO 90" DIA. RCP
GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS
TIE BOLT CONNECTION TIE BOLT DETAIL
PLAN SECTION Y-Y END VIEW (TWO PER END SECTION)
LARGE DIAMETER CULVERT
o <Tore — < 5 c 5 c = TIE BOLTS: USE TWO TIE BOLTS ON ALL DETAILED DRAWING
: FLARED END SECTIONS, ONE ON EACH REFERENCE DWG. NO.
60" 1,901 6" 2 11" 5 0" 33" 8 -3" 8 -0" 5" SIDE AT 60° TO THE VERTICAL. GALVANIZE STANDARD SPEC. 603-08
oo T FRVEE > o o PO PIET PO VT ALL PARTS. SEE TIE BOLT DETAIL. SECTION 603, 708
72" 1.9t 1 7" 3 -0" 6 -6" 1" -9" 8'-3" 9'-0" 6" CONSTRUCTION:  CONSTRUCT PER SECTION 708. PREFABRICATED RCP
78" 1.8t 1 7172 3 -0 7 -6" 1m-9" 9 -3" 9 -6" 6 1/2" FLARED END TERMINAL
8a" 1,501 8" 3-0" |1 -6 1/2"| 1°-9° |9 -3 1/2"] 10 -0" 6 1/2" SECTION (FETS)
30" 1.5: 1 8 1/2" 3'-5" |7-3 172" 2'-0" |9'-31/2"| 11'-0" 6 1/2" EFFECTIVE: SEPTEMBER 2014
* WALL "B" THICKNESS MONT ANA DEPART MENT
OF TRANSPORT AT ION




TYPE "A" TYPE "B"
GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS
ROAD SURFACE ROAD SURFACE
NORMAL X[ y X NORMAL
SHOULDER 4 \ J‘ o SHOULDER
£ SLOPE | - - e o SLOPE
[ [ A
*************** L AN R A Sl a
~<———PLANNED CULVERT LENGTH ~—~—\—PLANNED CULVERT LENGTH4’J
SLOPE DETAIL PL AN SLOPE DETAIL
D D
¢ | 8 c ‘ B
S > N SLOPE
- 7 R
) [ DIA. BAR AND ~
BAR AND STEEL MESH \ STEEL MESH
REINFORCEMENT \ Ix \ / RE INFORCEMENT ~\ }
S . . S . NS . DS, ST, NS . S~ - | e L R S —
e E . _ L,
SECTION X-X END VIEW SECTION X-X END VIEW
TYPE "A" TYPE "B"
DIA. SLOPE X B c D E T % DIA. SLOPE X B C D E T %
300 2.4t 1 101.6 609. 6 1219.2 1828. 8 609. 6 50.8 300 2.4:1 101.6 609. 6 1219.2 1828. 8 609. 6 50. 8
375 2.4:1 152. 4 685. 8 1143.0 1828. 8 762. 0 57.2 375 2.4: 1 152.4 685. 8 1143. 0 1828. 8 762. 0 57.2
450 2.3:1 228.6 685. 8 1143.0 1828. 8 914. 4 63.5 TOLERANCES IN THE ADJACENT TABLES MAY NOT 450 2.3:1 228.6 685. 8 1143.0 1828. 8 914.4 63.5
- VARY MORE THAN $1.5% FOR THE DIMENSIONS SHOWN. "
600 2.5t 1 241.3 1104.9 723.9 1828. 8 1219.2 76. 2 OTHERWISE THEY MUST CONFORM TO AASHTO M 170. 600 2.5 1 241.3 1104.9 723.9 1828. 8 1219.2 76.2
750 2.5: 1 304.8 1371.6 457.2 1828. 8 1524. 0 88. 9 750 2.5: 1 304.8 1371.6 457.2 1828. 8 1524. 0 88.9
900 2.5t 1 381.0 1600. 2 889. 0 2489.2 1828. 8 101.6 900 2.5: 1 381.0 1600. 2 889.0 2489.2 1828. 8 101.6
1050 2.5: 1 533.4 1600. 2 889. 0 2489.2 1981.2 114.3 1050 2.5: 1 533.4 1600. 2 889.0 2489.2 1981. 2 114.3
1200 2.5: 1 609. 6 1828. 8 660. 4 2489.2 2133.6 127.0 1200 2.5t 1 609. 6 1828. 8 660. 4 2489.2 2133.6 127.0
1350 2.0: 1 685. 8 1651. 0 850. 9 2501.9 2286.0 139, 7 1350 2.0: 1 685. 8 1651. 0 850. 9 2501.9 2286.0 139. 7
* WALL "B" THICKNESS % WALL "B" THICKNESS
LARGE DIAMETER PIPE
D
¢ B GALVANIZED EYE BOLT s
‘ 2 TIE BOLTS EACH AT GALVANIZED BOLT %k
60" TO THE VERTICAL, /
USED TO TIE END
SECTION TO ADJACENT
STRAIGHT SECTION.
(SEE TIE BOLT DETAIL. )
31.75 DIA. L B wax. ves
CAST HOLE BAR AND STEEL MESH | [X \
[REINFORCEMENT ! 813 (ADJ. *38 MIN, )
_r [F *% M20 FOR 300 TO 1350 DIA. RCP
M24 FOR 1500 TO 2250 DIA. RCP
GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS
TIE BOLT CONNECTION TIE BOLT DETAIL
PLAN SECTION Y-Y END VIEW ALL DIMENSIONS ARE MILLIMETERS
(TWO PER END SECTION) (mm) UNLESS OTHERWISE NOTED.
LARGE DIAMETER CULVERT 5ET 55" s
T~ v T x X F TIE BOLTS: USE TWO TIE BOLTS ON ALL AlL AWIN
o SLOPE 8 ¢ 0 £ FLARED END SECTIONS, ONE ON EACH REFERENCE DWG. NO.
1500 1.9:1 152.4 889.0 1524.0 990. 6 2514.6 2438.4 127.0 SIDE AT 60° TO THE VERTICAL. GALVANIZE STANDARD SPEC. 603-08
1650 1.7 1 165. 1 762.0 1828. 8 685. 8 2514.6 2590. 8 139. 7 ALL PARTS. SEE TIE BOLT DETAL. SECTION 603, 708
1800 1.9: 1 177.8 914.4 1981.2 533.4 2514.6 2743.2 152. 4 CONSTRUCTION: CONSTRUCT PER SECTION 708. PREFABRICATED RCP
1950 1.8: 1 190.5 914.4 2286.0 533.4 2819.4 2895. 6 165. 1 FLARED END TERMINAL
2100 1.5: 1 203.2 914.4 2298. 7 533. 4 2832. 1 3048.0 165. 1 SECTION (FETS) (METRIC)
2250 1.5: 1 215.9 1041. 4 2222.5 609. 6 2832. 1 3352.8 165. 1 EFFECTIVE: SEPTEMBER 2014
* WALL “B" THICKNESS WMONTANA DEPART MENT
OF TRANSPORTAT ION




DIMENSION TABLE

EQUIV. SIZE| SPAN RISE T * X B C D E R SLOPE
18" 22" 13 172" 2 172" 7" 27" 45" 2" 36" 3" 3:1
24" 28 1/2" 18" 3 172" 8 1/2" 39" 33" 12" 48" 3" 31
30" 36 1/4" 22 1/2" 4" 9 1/2" 50" 46" 96" 60" 3" 3:1
36" 43 3/4" 26 5/8" 4 .1/2" 11 1/8" 60" 36" 96" 2" 6" 31
42" 51 1/8" 31 5/716" 4. 1/2" 15 13/16" 60" 36" 96" 8" 6" 31
48" 58 1/2" 36" 5" 21" 60" 36" 96" 84" 6" 31
54" 65" 40" 5 1/2" 25 172" 60" 36" 96" 90" 6" 3:1
60" 73" 45" 6" 31" 60" 36" 96" 96" 6" 3:1
72" 88" 54" s 31" 60" 36" 96" 120" 6" 2:1
84" 102" 62" 8" 21 172" 84" 24" 108" 144" 6" 2:1
* WALL "B" THICKNESS
METRIC DIMENSION TABLE
EOUI(V. SIZE] SPAN RISE T * X B C D E R SLOPE

mm) (mm) (mm) {mm} {mm} (mm) (mm) (mm) (mm) (mm)

450 560 345 63.5 177.8 685. 8 1143.0 1828. 8 914, 4 76.2 3:1

600 725 460 88.9 215.9 990. 6 838.2 1828. 8 1219. 2 76.2 3:1
750 920 570 101.6 241.3 1270.0 1168. 4 2438.4 1524.0 76.2 31

900 1110 675 114, 3 282.6 1524.0 914.4 2438.4 1828. 8 152. 4 3:1

1050 1300 795 114.3 401.6 1524.0 914.4 2438. 4 1981.2 152. 4 31

1200 1485 915 127.0 533.4 1524.0 914.4 2438.4 2133.6 152. 4 3:1

1350 1650 1015 139.7 647. 17 1524. 0 914.4 2438.4 2286.0 152. 4 3:1

1500 1855 1145 152. 4 787.4 1524.0 914.4 2438.4 2438.4 152. 4 3: 1

1800 2235 1370 177.8 787.4 1524.0 914.4 2438. 4 3048.0 152. 4 2: 1

2100 25390 1575 203.2 546. | 2133.6 609. 6 2743.2 3657.6 152. 4 2: 1

* WALL "B" THICKNESS
Tli C i
v ¥ v e e e [T
L L L L) - 5. .“’.A'b"’, g SLOPE
RISE
X
e e e e e e e e e

LONGITUDINAL SECTION

D |
1
. —
L\I 777777777777 =

| TIE BOLT
| HOLES
|
|
|

SPAN |
|
|
|
|
|
Lo _

. — -
T ] \\\\
PLAN VIEW
TIE BOLTS: USE TIE BOLTS ON ALL FLARED

END SECTIONS, ONE ON EACH SIDE AT 60°
TO THE VERTICAL. GALVANIZE ALL PARTS
PER SECTION 711, SEE TIE BOLT DETAI.

CONSTRUCTION:  CONSTRUCT PER SECTION 708.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

END VIEW

GALVANIZED EYE BOLT s

/—— GALVANIZED BOLT %%
@

|
(381 MN. ) |

L2" [511 MAX. (TYP.)
32" (8131 (ADJ. #1 1/2"

%% 3/4"
1" [M24] FOR 60"

[M20] FOR 18" [450] TO 54"
[15001 TO 84"

[1350] EQUIV.
(21001 EQUIV.

SIZE
SIZE

TIE BOLT DETAIL
(TWO PER END SECTION)

DETAILED DRAWING

ANDA . _
SECTION 603, 708, 711 603-10

PREFABRICATED RCP ARCH
FLARED END TERMINAL
SECTION (FETS)

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




ROAD APPROACH CULVERT END TREATMENT
QUANTITIES (FOR ESTIMATING ONLY)
F-64 1/2" x 4 1/8"| LENGTH 2 1/2" DIMENSIONS (FT.
Dee™ | ehes | FERRULE Loop DIA. SCHEDULE
INSERT (EACH) 40 GALV. PIPE B 3 b) £ G R J
5" 4,75 - N N N 0. 63 0. 27 2.0 0. 25 0.75
8" 6.5’ ~ ~ < < 0. 71 0. 25 5. 75 0.25 0.75
24" 10. 0’ 0 12.5' 0.5 2.0 0.75 0.21 3. 25 0.25 0.75
METRIC QUANTITIES (FOR ESTIMATING ONLY)
M12 x 105 LENGTH 63 DIA. DIMENSIONS (mm)
Divco® | TEndhE | FERRULE LooP SCHEDULE 40
INSERT, EACH CALV. PIPE B c b £ G R J
375 1448 - - - - 210 82 1219 76 229
450 1981 - N N N 216 76 1752 6 229
600 3048 10 3800 152 610 229 64 2819 76 229
A o o o A
o o o
rRep —"
SCHEDULE 40 GALVANIZED STEEL PIPE
(AS REQUIRED)
PLAN VIEW
c J
B, ¢ ¢ ¢ ¢ | GROUND L INE
o ya
M2 x 102] HEX -
HEAD BOLT

FERRULE
LOOP
INSERT

TR S RS Ty
SCHEDULE 40 GALVANIZED J
STEEL PIPE (AS REQUIRED) RCP ?gﬂgﬁ% Emg 8',: ?N”LTELTET
H
SECTION A-A
27" [(686]
25 1/2" [648] NOTE:
PAINT ALL NON-GALVANIZED PARTS.
27 172" 17003 PER SECTION 710.
LONG PIPE
30 1/2" [775) UNITS SHOWN IN BRACKETS [1 ARE
B B LONG PIPE METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.
— — DETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC. 603-12
21" (6867 SECTION 603, 710, 711
RCP ROAD APPROACH
CULVERT END TREATMENT
END VIEW VIEW OF INSERTS (RACET)
EFFECTIVE: SEPTEMBER 2014
WMONTANA DEPARTMENT
OF TRANSPORT AT ION




HO

o >
|
|
|
|
|
>
|
L >

L N e S N
LB
SCHEDULE 40
GALVANIZED
STEEL PIPE
(AS REQUIRED? GALV. CHANNEL
CRIMPED AND SPOT WELDED
PLAN VIEW
GROUND LINE
B— f €

GALV.

CHANNEL

=1 ,\z
CMP—/ 7 ©)
SCHEDULE 40
GALVANIZED STEEL PIPE
(AS REQUIRED )
SECTION A-A

ILLUSTRATED WITH 24" [600]
CMP (30" [750] CMP UTILIZES
FOUR GALV. STEEL PIPES)

NOTES:
(DPIPE TO HAVE ANNULAR CORRUGATION OR REROLLED ENDS. USE ONLY
APPROVED COUPLING BAND PER SECTION 709 FOR CMP.
FOR RCP END TREATMENT, SEE DTL. DWG. NO. 603-26 FOR CONNECTION.

@THE TWO 374" [19]1CHANNELS MAY BE ELIMINATED FROM THE CULVERT END
TREATMENT IF:
A. THE CULVERT IS FABRICATED WITH 12 GAUGE (0. 109" [2.8]THICK) MATERIAL.
B. HALF CIRCLE NOTCHES ARE CUT IN THE CULVERT FOR THE STEEL PIPE
WITH CONTINUOUS WELD OF THE PERIPHERY IN CONTACT PROVIDED.

C. ALL WELDS AND OTHER NON-GALVANIZED PARTS ARE PAINTED PER
SECTION 710.

(® CONNECTIONS MADE PER DTL. DWG. NO. 603-26 REQUIRE PIPE LENGTHS H
AND J TO BE INCREASED BY 3" [761.

CMP

/—\ TYP. EACH END
" AS REQURED

/

CRIMP AND SPOT WELD BOTH SIDES AT CREST
OF EACH CORRUGATION.
OUTER EDGE OF CSP TO CHANNEL IS LIMITED

IF SPACE FROM

THE VALLEYS MAY BE WELDED.

1 172" 138)
3" (751 DIA. T
SCHEDULE 40 .
GALVANIZED T EA @
STEEL PPE TYP. EACH END .
(AS REQUIRED) @/1/4 617 \FOR ALL PIPE
3/4" [19]
®@
END VIEW SECTION B-B
ROAD APPROACH CULVERT END TREATMENT
QUANTITIES (FOR ESTIMATING ONLY)
DIA. A H PIPE 3/4" x 38" x 1,g| LENGIH 37 DA DIMENSIONS (FT. )
CMP LENGTH GALV. CHANNEL GALV. PIPE 8 c D £ G | J
15" 7.0 o N N N 0.20 | 0.20 5.0 6.0 .0
18" 8.0’ o ~ ~ ~ 0.33 | o0.33 5.0 7.0 1.0
24" 10. 0 2 6.0 0.15 .95 | 0.50 | 0.50 6.0 3.0 .o
30" 12.5° 6’ 10. 0’ 0.20 | 1.95 | 0.60 | 0.60 8.0 1.5 1.0
METRIC QUANTITIES (FOR ESTIMATING ONLY) (ALL DIMENSIONS IN MILLIMETERS)
DIA. A H PIPE 19 x 10 x 3.2 | LENCTH 15 DA DIMENS IONS
cuP LENGTH GALV. CHANNEL CHEDULE 1¢ 5 c 5 c S | 5
375 2134 3048 ~ ~ ~ 61 61 1524 1829 305
450 2438 3048 N N N 101 101 1524 | 2133 305
600 3048 3656 1800 6 594 152 152 1828 | 2743 305
750 3810 4874 3000 61 594 183 183 2437 | 3505 305

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA . _
SECTION 603, 709, 710 603-14

CMP ROAD APPROACH
CULVERT END TREATMENT
(RACET)

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




9'-6" [2894]
4 SPACES AT 1'-11" g
6" [152] A SPACES (5841 ] 4" [406]
5 174" 1331
| } | } | } | }
Phtt
2-a 172 16" Nk
(1231 (45T P
I
Phr
UALALAU
5 140 113314 ,
1'-0" 3'-0" EXISTING OR NEW
(305 [9147 CONN. CSP OR CSPA
21" x 15"
PLAN VIEW (530 x 380
CSPA
2 172" x 2 1/2" x 1/4"
[64 x 64 x 6.41GALV.
STRUCTURAL TUBING CROSS-PIPE
PER SECTION 711,
1" -5 3/8"
_ (4411 1"-10 3/8"
6" (5681
e 19y 1523

5" [127]4T

ELEVATION

DIA. x 1" [MIO x 25]
BOLT (TYP.)

3/8"
GALV.

3/8" [M10]
LOOP FERRULE
INSERT (TYP. )

DETAIL A

NOTE:

PAINT ALL EXPOSED METAL PARTS WITH

DETAILED DRAWING

ONE COAT OF ZINC RICH PAINT AND TWO
COATS OF ALUMINUM PAINT PER SECTION 710.

REFERENCE DWG. NO.
STANDARD SPEC. 603-17
SECTION 603, 708,710,711

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm}
UNLESS OTHER UNITS ARE SHOWN.

PRECAST MEDIAN U-TURN
CROSS DRAIN AND CONC.
BEVELED END

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




2S MIN.

12'-0"

[36601MAX.

EXISTING GROUND

p 1m0
[305]MIN.ﬁ{

T~ siDE FILL@\

EXISTING GROUND —

COMPACTED BEDDING MATERIAL

LOOSE BEDDING MATERIAL

1-STANDARD BEDDING

INSTALLATION

2S MIN.

EXCAVATE AS NEEDED ®

DEPTH = R/3 + T + 3" [75]

/7F. L. CULVERT 72

2D MIN.
EXISTING GROUND 12' 0" [36601MAX. ‘
® EXCAVATE AS NEEDED
DEPTH = D/4 + T + 3" [75] @ .
@3" 1131
EXCAVATION FOR BEDDING
2D MIN.
EXISTING GROUND 12" -0" [36601MAX.

12" -0

[36601MAX.

10' -0"

}— BEDDING MATERIAL

[3000]

3" (1510
EXCAVATION FOR BEDDING

EXISTING GROUND

p 1m0
[305]MIN.ﬁ{

(® EXCAVATE AS NEEDED

~——sipE FILL@\

EXISTING GROUND

DEPTH = D/4 + T + 3" [751— ;

COMPACTED BEDDING MATERIAL

1'-0" [300IMIN. y
THICKNESS, OR AS ®3" 175]

DIRECTED BY THE

2'-0" | =
16003 T

EXCAVATE AS NEEDED ®

R/3 + T + 3" [75]

¢ | — DEPTH =

1"-0" [300IMIN. THICKNESS,
OR AS DIRECTED BY THE

b 3151 |

LOOSE BEDDING MATERIAL

ENGINEER

(D + 2T + 4" -0"

[12000)

OR AS DIRECTED BY THE PRQOJECT
MANAGER

2D MIN.

2-ROCK

(S + 2T + 4'-0" [1200])

PROJECT MANAGER

2S MIN.

OR AS DIRECTED BY THE PROJECT
MANAGER

EXISTING GROUND

12" -0" [3660]MAX.

E 1" -o"
[3051MIN.

12" -0"

[36601MAX.

EXISTING GROUND

T~ siE FILL@\\

® EXCAVATE AS NEEDED

EXISTING GROUND

DEPTH = D/4 + T + 3" [751— ;

7 ®@3" [75]]

COMPACTED BEDDING MATERIAL
LOOSE BEDDING MATERIAL

EXCAVATE AS NEEDED ®

FOUNDATION MATEF\’IALJ
WHEN SPECIFIED

STABILIZATION GEOTEXTILE

(D + 2T + 4'-0"

112001

OR AS DIRECTED BY THE PROJECT
MANAGER

PER SECTION 716

3-FOUNDATION STABILIZATION

‘ _ DEPTH = R/3 + T + 3" [75]
t . | — FOUNDATION MATERIAL
3" 11510 WHEN SPECIFIED

(S + 2T + 4'-0" [12000)

OR AS DIRECTED BY THE PROJECT
MANAGER

UNDISTURBED MATERIAL

}— FOUNDATION MATERIAL
(IF REQUIRED)

N STABILIZATION

GEOTEXTILE
PER SECTION 716
(IF REQUIRED)

PIPE END DETAIL

NOTES:

(DO NOT EXTEND BEDDING MATERIAL TO THE END OF
THE PIPE. LEAVE 10" [3000]OF UNDISTURBED
MATERIAL AT EACH END UNLESS OTHERWISE NOTED
IN PLANS. SEE PIPE END DETAIL.

@ PLACE LOOSE BEDDING MATERIAL UNIFORMLY IN THE
BOTTOM OF THE TRENCH AND SHAPE TQ FIT BOTTOM
OFPIPE. THE MINIMUM THICKNESS BEFORE PLACING
PIPE IS 3" [75]. 42" [1050] AND 48" [1200] RCP
IRR. REQUIRE 4" [100] DEPTH OF LOOSE BEDDING
MATERIAL TO ACCOMODATE BELL THICKNESS. AFTER
LAYING CULVERT, COMPACT BEDDING MATERIAL AT
HAUNCHES AND SIDES OF PIPE.

() COMPACT AND PLACE SIDE FILL PER SECTION 603 AND
20

(@ FURNISH BEDDING AND FOUNDATION MATERIAL PER
SECTION 701.

®DIMENSIONS D, S AND R ARE INSIDE PIPE DIAMETER,
SPAN AND RISE. DIMENSION T IS THE CULVERT WALL
THICKNESS FOR CONCRETE OR CORRUGATION DEPTH
FOR METAL. CORRUGATION WIDTHS ARE TYPICALLY
1/2" [13] FOR 48" [1200] EQUIVALENT SIZE
METAL CULVERTS AND SMALLER.

® EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE
WORKING ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF
ALL CULVERT INSTALLATION AND COMPACTION
REQUIREMENTS.  SLOPE, BENCH OR PROVIDE SHORING
FOR ALL EXCAVATIONS IN ACCORDANCE WITH THE U.S.
DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH
REGULATIONS FOR CONSTRUCTION.

@BUILD BERM WITH FILL MATERIAL AS NEEDED TO CONTAIN
THE BEDDING MATERIAL TO THE PROPER DEPTH.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. 603-18
SECTION 203, 207, 603, 701

BEDDING FOR MAINLINE &
PUBLIC APPROACH CULVERTS
48" [1200 mm]EQUIVALENT

& SMALLER

—-REVISED—- EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




(2' (TYP.)/SPEC

EXISTING GROUND

IAL BACKFILL (WHEN SPECIFIED)

2D MIN.

(D EXCAVATE AS NEEDED

BEDDING DEPTH
(SEE NOTE @ ———

2" -0"

[600]

1'-0" [3001 MIN.
THICKNESS OR
AS DIRECTED BY THE
PROJECT MANAGER — |

FOUNDATION MATERIAJ z

WHEN SPECIFIED

GRANULAR BEDDING ®

D + 2T + 4'-0" [1200]

OR AS DIRECTED BY THE
PROJECT MANAGER

-

OPTIONAL SAND CUSHION @

STABILIZATION GEOTEXTILE
PER SECTION 716
WHEN SPECIFIED

(2. (TYP.) /SPECIAL BACKFILL (WHEN SPECIFIED)

EXISTING GROUND

2S MIN,

II' -0" [305] MIN.

SIDE FILL®

(@ EXCAVATE AS NEEDED

BEDDING DEPTH

(SEE NOTE ®)

1'-0" [3001 MIN. L

THICKNESS OR 3" R
(751

AS DIRECTED BY THE
PROJECT MANAGER — |

GRANUL AR BEDDING (9

FOUNDATION MATERIAL
WHEN SPECIFIED —— |

OPTIONAL SAND CUSHION ®

Z

S + 2T + 4'-0" [1200]

PER SECTION 716
WHEN SPECIFIED

xSTABILIZATION GEQTEXTILE
1

OR AS DIRECTED BY THE
PROJECT MANAGER

GRANUL A
F.L. CULVERT 8EDD

R
ING MATERIAL ®

EXISTING GROUND

10"
MIN.

SIDE FILLQ®

(3051

EXISTING
GROUND

Y~ CONCRETE CUTOFF WALL

STABILIZATION GEOTEXTILE
PER SECTION 716

WHEN SPECIFIED

PIPE END DETAIL

FOUNDATION MATERIAL
WHEN SPECIFIED

=
m
—

NOTES:

@®3'-0"[900I MIN. OR 1'-0" [3001BELOW BOTTOM OF
FOUNDATION’_ATERIAL IF SPECIFIED.

v

<

@ THE CONTRATITOR HAS THE OPTION OF USING A SAND CUSHION
AS APPROVEB BY THE PROJECT MANAGER TO FACILITATE
CULVERT INSTALLATION. IF A SAND CUSHION IS USED, THAT
MATERIAL WKL BE MEASURED AND PAID FOR AS GRANULAR
BEDDING. =)

=
(D COMPACT ANB PLACE SIDE FILL PER SECTION 603 AND 203.

(@ FURNISH GRANULAR BEDDING AND FOUNDATION MATERIAL PER
SECTION 701,

®DIMENSIONS D, S, AND R ARE THE INSIDE PIPE DIAMETER,
SPAN, AND RISE. DIMENSION T IS THE CULVERT SHELL
THICKNESS FOR CONCRETE OR CORRUGATION DEPTH FOR METAL.

(® THE BEDDING DEPTH FOR CONCRETE PIPE IS D/4 + T OR
R/3 + T. THE BEDDING DEPTH FOR METAL PIPE IS "X" + T,
SEE DTL. DWG. NO. 603-32 AND 603-34 FOR "X" DIMENSIONS
OF METAL PIPES. AFTER LAYING CULVERT, COMPACT
GRANULAR BEDDING AT HAUNCHES AND SIDES.

(D EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING
ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF ALL CULVERT
INSTALLATION AND COMPACTION REQUIREMENTS. SLOPE, BENCH
OR PROVIDE SHORING FOR ALL EXCAVATIONS IN ACCORDANCE
WITH THE U.S. DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY
AND HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH
REGULATIONS FOR CONSTRUCTION.

BUILD BERM WITH FILL MATERIAL AS NEEDED TO CONTAIN THE
GRANULAR BEDDING MATERIAL TO THE PROPER DEPTH.

(® COMPACT GRANULAR BEDDING BY PROOF ROLLING WITH A
VIBRATORY COMPACTOR IN 12 INCH LIFTS OR BY USING A
METHOD APPROVED BY THE PROJECT MANAGER.

DETAILED DRAWING

A
ANDA . -
SECTION 203, 207, 603, 701 603-19

NO.

GRANULAR BEDDING FOR

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

CULVERTS 54" [1350 mm]
EQUIVALENT & LARGER

-REVISED--

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




ROAD SUBGRADE OR
fsxusmc GROUND

TRENCH BACKFILL (D

GRANULAR BEDDING (®

e e
LT m‘
m: TRENCH WIDTH m:
ml 1'-6" [450] 1'-6" [450] ﬁ:
TRENCH DEPTH :J T
VARIES mﬁ m
ml SPRINGL INE i ﬁ‘
T Zﬁf
—] —|
mi m‘
T T
RIGID PIPE
TRENCH/BEDDING DETAIL
FOR 12" [3001T0 54" [13501DIA.
QUANTITIES* METRIC QUANTITIES
RIGID PIPE 12" TO 54" DIA. RIGID PIPE 300 TO 1350 DIA.
GRANULAR BEDDING GRANULAR BEDDING
DIAMETER (C.Y. PER Ft.) DIAMETER (mm) (m* PER m)
12" 0.15 300 0.39
18" 0.20 450 0.50
24" 0.25 600 0.63
30" 0. 30 750 0.75
36" 0.35 300 0.88
42" 0.4l 1050 1.02
48" 0. 46 1200 1. 16
54" 0.52 1350 1.30

% BASED ON RCP B WALL PIPE.

(D TRENCH BACKFILL:

SPECIFICATION 603. 03. 4.

TRENCH DEPTH

ROAD SUBGRADE OR
fsxv_ﬂmc GROUND

-_—————

TRENCH WIDTH \ =

e

[450]

1" -6" [450] Hf

HfTRENCH BACKFILL (D

ROAD SUBGRADE OR
f EXIS

TRENCH WIDTH

TRENCH DEPTH
VARIES

E‘f 1'-6"

[450]

' [lSO]MIN

TING GROUND
ﬂ' IT
-6" [450] ‘m

[ Y

B

e
T

TRENCH BACKFILL (D

S
TTT

i H GRANULAR BEDDING (®

v

FLEXIBLE PIPE

TRENCH/BEDDING DETAIL

b

VARIES .
Uﬁb b
= :*j‘ =TT -
6" [150IMIN. UNCOMPACTED
SAND MATERIAL
RIGID PIPE
TRENCH/BEDDING DETAIL
FOR 60" [15001T0 84" [21001DIA.
QUANTITIES* METRIC QUANTITIES
RIGID PIPE 60" TO 84" DIA. RIGID PIPE 1500 TO 2100 DIA.
GRANULAR BEDDING GRANULAR BEDDING
DIAMETER (C.Y. PER Ft.) DIAMETER (mm) (m3> PER m)
60" 0. 48 1500 1.19
66" 0.54 1650 1.35
72" 0. 60 1800 1.51
78" 0.67 1950 1.68
84" 0.74 2100 1.85

% BASED ON RCP B WALL PIPE.

FOR 12" [3001TO 48" [1200]DIA.
QUANTITIES* METRIC QUANTITIES
FLEXIBLE PIPE 12" TO 48" DIA. FLEXIBLE PIPE 300 TO 1200 DIA.
GRANUL AR BEDDING GRANUL AR BEDDING
DIAMETER (C.Y. PER Ft.) DIAMETER (mm) (m* PER m)
12" 0.37 300 0.93
18" 0.47 450 117
24" 0.57 600 1.42
30" 0.67 750 1.67
36" 0.77 900 1.94
42" 0. 88 1050 2.22
48" 1.00 1200 2.51
% BASED ON 1" [25 mmINOMINAL WALL THICKNESS.

PLACE PER STANDARD
GRANULAR BEDDING

NOTES

@THE BEDDING MATERIAL DIRECTLY UNDERNEATH THE

PIPE SHOULD BE LEFT UNCOMPACTED TO FACILITATE

MAY BE SUBSTITUTED AT NO ADDITIONAL

COST.

THE INSTALLATION OF THE PIPE.

() SAND CUSHION: USE GRADE 5 MATERIAL PER TABLE
701-7 IN STANDARD SPECIFICATION 701.02. 3.

COMPACT GRANULAR BEDDING BY PROOF ROLLING
WITH VIBRATORY COMPACTOR IN 8 INCH [200]LIFTS
OR BY USING A METHOD APPROVED BY THE PROJECT

MANAGER.

THE SAND MATERIAL SHOULD BE LEFT UNCOMPACTED
TO FACILITATE THE INSTALLATION OF THE PIPE,

INCLUDE THE SAND MATERIAL IN THE COST OF THE

GRANULAR BEDDING.

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA . _
SECTION 603, 701 603-20

STORM DRAIN
TRENCH BEDDING DETAIL

-REVISED--

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

DEPART MENT

MONT ANA
OF TRANSPORTAT ION




DIMENSION TABLE

DI | ARECET WATL. | oF yomT DI 02 L2 LI Ll X1 X2 Yi v2 3

D T STRETEHED) ) (MIN. ) | (WALL"B")| (WALL"C")

12" 21/32" 35/8" | 15.223" | 15.331" 5" 2" ~ E 7/8" 0.062" | 0.090" | 0.313"
15" 21/32" 35/8" | 18.723" | 18.831" | 4 3/4" | 2 3/16" ~ IE 778" 0.062" | 0.090" | 0.313"
18" 21/32" 3 5/8" | 22.098" | 22.206" 5" 2 3/8" < E 7/8" 0.062" | 0.090" | 0.313"
21" 21/32" 3 7/8" | 25.600" | 25.724" | 5 1/4" | 2 9/16" ~ E 778" 0.062" | 0.090" | 0.313"
24" 21/32" 3 7/8" | 28.975" | 29.093" | 5 1/2" | 2 3/4" 2" E 7/8" 0.062" | 0.090" | 0.313"
21" 21/32" Q" 32.476" | 32.608" | 5 1/2° | 2 3/4" 2" E 178" 0.062" | 0.090" | 0.313"
30" 21/32" 4" 35.976" | 36.108" | 5 1/2" | 2 3/4" 2" E 7/8" 0.062" | 0.090" | 0.313"
33" 21/32" 4 1/8" | 39.476" | 39.616" | 5 3/4" | 2 1/8" | 2 1/8" E 178" 0.062" | 0.090" | 0.313"
36" 21/32" 4 1/8" | 42.976" | 43.116" 6" 31/8" | 2 3/8" E 7/8" 0.062" | 0.090" | 0.313"
42" 3/4" 4 5/8" | 50.183" | 50.183" | 6 3/4" | 3 3/4" 3 1 3/16" E 0.067" | 0.129" | o0.376"
28" 374" 4 3/4" | 57.023" | 57.193" | 7 1/4" | 4 1/8" | 3 3/8" | 1 3/16" G 0.067" | o0.129" | o0.376"
54" 3/4" 5" 63.007" | 63.192" | 7 1/2" | 35/8" | 2 7/8" | 1 3/16" E 0.067" | 0.129" | o0.376"
60" 3/4" 5" 69.007" | 69.192" | 7 1s2" | 3 1/8" | 2 3/8" | 1 3/16" E 0.067" | o0.129" | o0.376"
66" 13/16" 5" 75.007" | 75.192" | 7 1/2° | 2 3/4° 2" 1 3/16" E 0.067" | 0.129" | o0.376"
72" 13/16" 5 174" | 79.250" | 179.400" < ~ ~ 1 3/16" | 1 174" | 0.093" | 0.190" | 0.376"
78" 13/16" 5 1/4" | 86.250" | 86.400" ~ < < 1 3/16" | 1 1/4" | 0.093" | 0.130" | 0.376"
84" 13/16" 5 1/4" | 91.500" | 91.650" < ~ ~ 13716 | 1 1/4" | 0.093" | 0.190" | 0.376"
90" 13/16" 5 1/4" | 97.750" | 97.900" - - ~ 1 3/16" | 1 1/4" | 0.093" | 0.130" | 0.376"
96" 13/16" 5 174" | 104.250" | 104. 400" ~ ~ < 13716 | 1 1/4" | 0.093" | 0.190" | 0.376"
102" 13/16" 5 174" | 110.750" | 110.900" N N < 1 3/16" | 1 1/4" | 0.093" | 0.130" | 0.376"
108" 13/16" 5 174" | 117.250" | 117. 400" ~ ~ < 13716 | 1 1/4" | 0.093" | 0.130" | 0.376"

METRIC DIMENSION TABLE (mm)

N APPROX. DIA. | LENGTH

DD N%ATSEETLE%LLE.D OF JJomT DI D2 (ML"f.) (WAIEL'..B..) (WAII:II"C") X1 X2 Yl Y2 Y3

300 16.67 92. 08 386.66 | 389.41 127. 00 50. 80 - 25. 40 22.23 1.57 2.29 7.95
375 16.67 92. 08 475.56 | 478.31 120. 65 55.56 - 25. 40 22.23 1.57 2.29 7.95
450 16.67 92. 08 561.29 | 564.03 127.00 | 60.33 - 25. 40 22.23 1.57 2.29 7.95
525 16.67 98. 43 650.24 | 653.39 | 133.35 65. 09 ~ 25. 40 22.23 1.57 2.29 7.95
600 16.67 98. 43 735.97 | 739.11 139. 70 69. 85 50. 80 25. 40 22.23 1.57 2.29 7.95
675 16.67 101.60 | 824.89 | 828.24 | 139.70 69. 85 50. 80 25. 40 22.23 1.57 2.29 7.95
750 16.67 101.60 | 913.79 | 917.14 | 139.70 69. 85 50. 80 25. 40 22.23 1.57 2.29 7.95
825 16.67 104.78 | 1002.63 | 1006.25 | 146.05 73.03 53. 98 25. 40 22.23 1.57 2.29 7.95
300 16.67 104.78 | 1091.59 | 1095.15 | 152.40 79. 38 60. 33 25. 40 22.23 1.57 2.29 7.95
1050 19. 05 117.48 | 1274.65 | 1274.65 | 171.45 95. 25 76. 20 30. 16 25. 40 1.70 3.28 9.55
1200 19. 05 120.65 | 1448.38 | 1452.70 | 184.15 | 104.78 85. 13 30. 16 25. 40 1.70 3.28 9.55
1350 19. 05 127.00 | 1600.38 | 1605.08 | 190.50 92. 08 73.03 30. 16 25. 40 1.70 3.28 3.55
1500 19. 05 127.00 | 1752.78 | 1757.48 | 190.50 79. 38 60. 33 30. 16 25. 40 1.70 3.28 9.55
1650 20. 64 127.00 | 1905.18 | 1909.88 | 190.50 69. 85 50. 80 30. 16 25. 40 1.70 3.28 3.55
1800 20. 64 133.35 | 2012.95 | 2016. 76 - - - 30. 16 31.75 2.36 4.83 9.55
1950 20. 64 133.35 | 2190.75 | 2194.56 - - - 30. 16 31,75 2.36 4.83 9.55
2100 20. 64 133.35 | 2324.10 | 2327.91 < ~ ~ 30. 16 31,75 2.36 4.83 9.55
2250 20. 64 133.35 | 2482.85 | 2486.66 - < ~ 30. 16 31,75 2.36 4.83 39.55
2400 20.64 133.35 | 2647.95 | 2651.76 < ~ ~ 30. 16 31,75 2.36 4.83 9.55
2550 20. 64 133.35 | 2813.05 | 2816.86 ~ N ~ 30. 16 31,75 2.36 4.83 3.55
2700 20. 64 133.35 | 2978.15 | 2981.96 < ~ ~ 30. 16 31,75 2.36 4.83 9.55

72" [

8001 DIA. PIPES AND LARGER

L

X2

D2

i

TAPER 1° 50
FOR SNUG FIT

NOTES:

TYPICAL FOR STORM DRAIN AND
IRRIGATION APPLICATIONS (FOR
HEADS UP TO 20 FEET [6.1 ml).

USE RUBBER GASKETS THAT MEET
THE REQUIREMENTS OF
SECTION 707.

WALL

66" [16501 DIA.

L2

PIPES AND SMALLER

/’30' MAX. L1

WALL

X2

FOR SNUG
FIT

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

TAPER 1° 50

DETAILED DRAWING

ANDA . -
SECTION 603, 707, 708 603-22

WATER TIGHT JOINT FOR
REINFORCED CONCRETE PIPE

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
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DIMENSION TABLE

DIA. XSEC. WT. PER T * J A (NOMINAL )
D WATER AREA [FOOT OF PIPE| MIN. WALL LENGTH OF | = D2 - DI DI D2 D3 D4
(sQ. FT.) (LB.) THICKNESS JOINT 2
12" 0.79 92 2" 1 374" 3/716" 13 174" 13 5/8" 13 17/8" 14 174"
15" 1.23 127 2 1/4" 2" 3/16" 16 1/2" 16 7/8" 17 174" 17 5/8"
18" .77 168 2 1/72" 2 174" 3/716" 19 5/8" 20" 20 3/8" 20 3/4"
21" 2.40 214 2 3/4" 2 1/2" 3/16" 22 1/8" 23 1/4" 23 3/4" 24 1/8"
24" 3.14 265 3" 2 3/4" 3/16" 26" 26 3/8" 21" 27 3/8"
217" 3.98 322 3 174" 3" 3/16" 29 1/4" 29 5/8" 30 1/4" 30 5/8"
30" 4.91 384 31/2" 3 1/4" 3/16" 32 3/8" 32 374" 33 172" 33 7/8"
33" 5.94 452 3 374" 3.1/2" 174" 35 1/2" 36" 36 374" 37 174"
36" 7.07 524 4" 3 374" 1/4" 38 374" 39 1/4" 40" 40 1/2"
42" 9.62 685 4 .1/72" 4" 1/4" 45 1/8" 45 3/8" 46 172" 47"
48" 12.57 867 5" 4 1/4" 1/4" 51 1/2" 52" 53" 53 1/2"
54" 15. 90 1070 5 1/2" 4. 1/2" 1/4" 57 1/8" 58 3/8" 59 3/8" 59 7/8"
60" 19.63 1296 6" 5" 1/4" 64 1/4" 64 3/4" 66" 66 1/2"
66" 23.76 1542 6 1/2" 5 1/2" 1/4" 70 5/8" 71 1/8" 72 172" 73"
72" 28. 27 1810 7" 6" 1/4" 7" 7 172" 79" 79 1/2"
78" 33.18 2098 T2t 6 1/2" 1/4" 83 3/8" 83 7/8" 85 5/8" 86 1/3"
84" 38.48 2410 8" 7" 1/4" 89 3/4" 90 1/4" 92 1/8" 92 5/8"
90" 44,18 2740 8 1/2" 7" 1/4" 95 3/4" 96 1/4" 98 1/8" 98 5/8"
96" 50. 27 2950 9" 7" 174" 102 1/8" 102 5/8" 104 172" 105"
102" 56. 75 3075 g 1/2" T 1/2" 1/4" 109" 109 1/2" /2" 12"
108" 63.62 3870 10" 7 1/2" 174" 115 172" 116" 118" 118 172"
* WALL "B" THICKNESS
METRIC DIMENSION TABLE
DIA. XSEC. WT. PER T * J A (NOMINAL)
D WATER AREA | m OF PIPE | MIN. WALL LENGTH OF | = D2 - DI D1 D2 D3 D4
(m?) {kg) THICKNESS JOINT 2

300 0.073 136. 9 50. 8 44. 45 4.76 336.55 346. 08 352.43 361.95
375 0.114 189. 0 57.2 50. 80 4.76 419.10 428.63 438. 15 447. 68
450 0. 164 250.0 63.5 57.15 4.76 498. 48 508. 00 517.53 527.05
525 0.223 318.5 69. 9 63.50 4.76 581.03 590. 55 603. 25 612.78
600 0.292 394.4 76.2 69. 85 4.76 660. 40 669. 93 685. 80 695. 33
675 0. 369 479.2 82.6 76.20 4.76 742.95 752.48 768. 35 777.88
750 0. 456 571.5 88.9 82.55 4.76 822.33 831.85 850. 90 860. 43
825 0.552 672.6 95. 3 88.90 6. 35 901. 70 914. 40 933. 45 946. 15
900 0.657 779.8 101. 6 95.25 6. 35 984. 25 996. 95 1016. 00 1028. 70
1050 0. 894 1019. 4 114.3 101.60 6. 35 1146, 18 1152.53 1181.10 1193.80
1200 1.167 1290. 2 127.0 107. 95 6. 35 1308. 10 1320. 80 1346. 20 1358. 30
1350 1.478 1592. 3 139.7 114,30 6. 35 1470. 03 1482. 73 1508. 13 1520. 83
1500 1.824 1928. 7 152. 4 127.00 6. 35 1631.95 1644. 65 1676. 40 1689. 10
1650 2,207 2294. 17 165. 1 139.70 6. 35 1793. 88 1806. 58 1841.50 1854. 20
1800 2.627 2693.6 177.8 152. 40 6. 35 1955. 80 1968. 50 2006. 60 2019. 30
1950 3.083 3122.2 190. 5 165. 10 6. 35 2117.73 2130.43 2174.88 2192.87
2100 3.575 3586. 5 203.2 177.80 6. 35 2279. 65 2292. 35 2339.98 2352.68
2250 4.104 4077.6 215.9 177.80 6. 35 2432.05 2444.75 2492. 38 2505. 08
2400 4.670 4390. 1 228.6 177.80 6. 35 2593.98 2606. 68 2654. 30 2667.00
2550 5.272 4576. 1 241.3 190. 50 6. 35 2768. 60 2781.30 2832.10 2844. 80
2700 5.910 5759.2 254.0 190. 50 6. 35 2933.70 2946. 40 2997.20 3009. 90

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED
* WALL "B" THICKNESS

1

1" [25]1 COVER

o

LAYING LENGTH LA

TYPICAL LONGITUDINAL SECTION
36" [900] DIAMETER PIPES AND LARGER

i -

4

1
WL

LAYING LENGTH B

"

~—J

TYPICAL LONGITUDINAL SECTION
33" [825] DIAMETER PIPES AND SMALLER

TONGUE GROOVE
END [~ ——— - END

D3 D1 D D2 |D4

WALL ’ﬁ)" e

LT L - |

ALTERNATE BELL TYPE END
JOINT DETAIL

NOTES:

PROVIDE TOLERANCES IN DIMENSIONS
PER SECTION 708.

TYPICAL FOR DRAINAGE APPLICATIONS.

DOUBLE LINE
REINFORCEMENT

~—J

SECTION A-A

\

SECTION B-B

SINGLE LINE
REINFORCEMENT

WIRED
Ef WELDED W

REINFORCING AT ENDS OF PIPE

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA . -
SECTION 603, 708 603-24

REINFORCED CONCRETE
PIPE JOINT

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




#4 [#13] BARS AT

APPROX. 9" [230]1 0.C.
3" [75) 6"
1: 1 CHAMFER
6" [150]———|
Sl g
CLASS GENERAL
CONCRETE
OR EQUAL S
3" [75] ———— b bb‘ S . o S
R .. .
A oA ) A oA
#4 [#13] BARS AT 6"
APPROX. 9" [230] O.C. . 11501
6" [150] ||
SECTION A-A
4 U2
CLASS
GENERAL
CONCRETE
OR EQUAL ™A
oo
b . .
F—2 0] [&® o © qla 5
li2" 13053
" MIN.
24 J&IO]
i |
T
\
\
& PIPE T - ! -
\

———o1 PP o

|
MORT%R FILLING

D

O, O O

111 CHAMFER

(1501

(751

A«—‘

2'-0" 16101
o 1 -or
[305] |,  [3053
\
- TS
6" [150] s % *
b’b\byb‘b b
— —L —— /T
RCP
10
RCP
“ RCP
10
H CMP

A~

CONNECTION DETAILS

WELD LONGITUDINAL AND TRANSVERSE
REINFORCING STEEL OR LAP 20 BAR

DIAMETERS AT SPLICES

TYPICAL FIELD CAST CONCRETE BEND

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

#4 [#13] BARS AT
9" [230] 0.C.

DETAILED DRAWING

ANDA . _
SECTION 603, 708 603-26

TYPICAL FIELD CAST
CONCRETE CONNECTIONS

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




NOTES:

ADAPTER RING - TIE BOLT DETAIL (DPART NUMBER 11051-A FURNISH WITH ADJUSTING ADJUSTABLE EYE BOLT TIE

NUT ONLY, ALL OTHERS AS SHOWN

35" [889]
@BOLTS PAINTED WITH ZINC CHROMATE IRON OXIDE
32" [813]
. (®PAINT STANDARD ROLLED THREADS ON ALL BOLTS
13713301 —| 670152, 42 ~— 13"13301 .
120 (@ RODS MAY BE HOT BENT —
A —
(®FOR 18" [4571 RCP USE 42-54 EYE BOLT TIE (111 _ | f f
}\F 77777777 ﬂrfff:k!ﬂkfﬁr 7777777 L= ®FOR 24" [6101RCP USE 60-66 EYE BOLT TIE
[ Ll
} } ADAPTER RINGJ } M aseTe
If
Iy | M PIPE SLEEVE
N o B
| | Il = — -
I I B AR S S - — —
- i
180 180 A
A —— P P
ADJUSTABLE EYE BOLT TIE CONTRACTOR TO DRILL 1" [25.41 DIA. HOLES ‘ 32" [B131NOM. + 1-1/2" [38.11ADJ. ‘
FOR ADJUSTABLE EYE BOLT TIE ‘ ‘
PLAN VIEW SECTION A-A PART PIPE WALL oIN THREAD | A | B ROD PART PIPE WALL N THREAD | A B ROD
NO. SIZE * THK. DIA. n | in DIA. NO. SIZE * THK. DIA. om | mm DIA.
11051-A | 12"-27" | 2"-3.5" | 091000 5/8" o | 4| 9s1e" 11051-A | 300-675 | 50.8-88.9 | 091000 | 15.88 | 0.0 [101.6] 14.29
11051-D | 30"-36" | 3.5"-4" | 091004 3/4" 3 [s.5] 11/18" 11051-D | 750-900 | 88.9-101.6 | 091004 19.05 | 76.2[139.7] 17.46
11051-G | 42"-54" [4.5"-5,5"[ 091008 3/4" 37 e 11051-G [1050-1350 [114.3-139.7| 091008 | 19.05 |[76.2[177.8] 17.46
11051-J | 60"-66" | 6"-6.5" | 091012 3/4" 3 [8.5] 11/16" 11051-J [1500- 1650 | 152.4-165. 1| 031012 | 19.05 |76.2(215.9| 17.46
11051-M | 72"-84" | 7"-8" | 091016 " 3 [10.5] 29/32" 11051-M [1800-2100 | 177.8-203.2| 091016 25.4 [ 76.2[266.7| 23.02
11051-0 [ 90"-102"[8.5"-9.5"] 091019 B 3 | 12 | 297327 11051-0 [2250-2550[215.9-241.3| 091019 25.4 | 76.2[304.8] 23.02
11051-0 [108"-120" 10" 091022 K 3 [ 13| 29/32" 11051-0 [2700-3000 254.0 091022 25.4 | 76.2[330.2] 23.02
* BASED ON 'B' WALL ROUND PIPE AND EQUIVALENT SIZE ARCH PIPE * BASED ON 'B' WALL ROUND PIPE AND EQUIVALENT SIZE ARCH PIPE
18" [457] CTX ADAPTER RING 24" [610]1 CTX ADAPTER RING

F-42 FERREL LOOP
INSERT 374" [19. 051 10NC

O ST T e 16351
B

F-42 FERREL LOOP 6" [152.41 E
INSERT 3/4" [19.051 10ONC : -
2 1/2" 163.5) F-42 FERREL LOOP 8 .
/ jﬂ F _ INSERT 3/4" [19.051 IONC— | T-HH
B |
- F-42 FERREL LOOP . |
INSERT 3/4" [19.05] loNC/ ‘P \
-
| |
[101. 61— | 35 1/2"| 24" | 24" |35 1/2"
21 3/4%| 18" ) 18" |27 374 [1901.71|(6103 | [6101[[901. 7]
[704. 93 |[457] [ [4571|[704. 9] }
\
| |
| |
- 18" [4571CX4 TO =T 1 18" 14571 CX4 TO .
18" [4571CTX M B = 18" [4571 CTX M/'j U

6" [152. 47—~ . F-42 FERREL LOOP 6" [152. 4]
F-42 FERREL LOOP ) [INSERT 3/4" [19.051 10NC - 2 1/2" 163.5]
i INSERT 3/4" [19.051 10NC *‘ ~—2 1/2" [63.5] 3 Cf‘
E F-42 FERREL LOOP T
F-42 FERREL LOOP ] . INSERT 3/4" [19.051 10NC ‘,,) _
b INSERT 3/4" [19.051 10NC ] |
[ | 35 1/2"
} } 301-TIyniTs SHOWN IN BRACKETS [1 ARE
" " " " " METRIC AND ARE IN MILLIMETERS (mm}
%7703/3] [427] [2603/383]ﬂ [‘:587] %Joj’;‘] 35 1/2"] 24" \ 24" UNLESS OTHER UNITS ARE SHOWN.
: : : [901. 71{16101 16101
| | DETAILED DRAWING
| | REFERENCE DWG. NO.
3 Ll | STANDARD SPEC. 603-27
18" [457]CX4 TO L | 2ECTION 603
18" [4571CTX M NOTES: o 1411 cxa T ’JL,; I
() PRODUCED PER ASTM C76 18" [4571 CTX M— CTX ADAPTER
@CL5 REINFORCING, TYPE 5 CEMENT EFFECTIVE: SEPTEVBER 2014
MONT ANA DEPART MENT
OF TRANSPORTAT ION




NOTE: DASHED ARROWS DENOTE
DIRECTION OF WATER FLOW.
4" HIGH CURB (SEE DTL. DWG. NO. 609-05)

5'-0" [15251 R

SLOPE FROM EDGE OF

FINISHED 2'-0" [610]
SHOUL DER
27777 ™

6 -3"
[1.905 m)

ZZ
PL. MIX. BIT. SURF. TO BE
PLACED AND WARPED TO FIT
GUTTER AND INLET GRADES *

1/2" [12. 701 DIA.

WARP
5 g WITH 2 GALV. HEX NUTS EACH END CURB
(16801 30 -0" (91407 MINIMUM TO FIT

GALV.

ROD

PLAN VIEW OF INLET

Lea
FINISHED SHOULDER
0.20" [60IPLANT
MIX SURF. AND "
SS-1 FOG SEAL STANDARD 4" HIGH CURB
18" [4501 DIA. (0.064 [1.631THK. ) CSP
I 18" [4501 DIA. (0.060 [1.52]1 THK. ) CAP
} | o NATURAL
F N VARIES GROUND
(3001 5'-0" [1500] ELEVATION
MIN. X
2'-0" 5'-0" [1500]
[600] WIDTH
_ 1'-0" [300]

VARIABLE, DEPENDS ON SLOPE

APPROX. 3.0 C.Y.[2.0 m*]ITYPE 3 BANK
PROTECTION TO BE PLACED IN A MANNER
BEST SUITED TO FIT EXISTING CONDITIONS

SECTION A-A

NOTES:

@CORRUCATION MAY BE EITHER ANNULAR OR HELICAL.
BEND ON ELBOW (©) IS AS SHOWN UNLESS OTHERWISE
SPECIFIED IN THE PLANS OR BY THE PROJECT MANAGER.

@ THE COST OF SS-1 FOG SEAL IS INCLUDED IN THE
COST OF PLANT MIX SURFACING.

% INCLUDED WITH ROADWAY QUANTITIES.

1'-0" [3001MIN.

QUTLET DETAIL

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm}
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA . _
SECTION 603 603-28

EMBANKMENT PROTECTOR

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




4 ~ #4 BARS CONTINUQUS

FOR LENGTH OF SLOPE NOTES:
COLLAR (EXTEND #4 BARS . .
1"-6" INTO CUTOFF WALL) X (DDESIGNATE THESE STRUCTURES, IN PLANS AND PROPOSAL, AS "VEHICULAR UNDERPASS.
USE THE TERM "VEHICULAR UNDERPASS," REGARDLESS OF THE USE
OR PURPOSE OF THE STRUCTURE.
2'-0" @ PROVIDE END TREATMENT FOR ALL VEHICULAR UNDERPASSES INCLUDING CUTOFF WALLS,
" " BACKFILL RETAINING WALLS AND CONCRETE SLOPE COLLARS.
3/4" DIA. x 6" ANCHOR BOLTS DIAMETER v
AT 18" CENTERS FOR LENGTH Q) PROVIDE SURFACING FOR THE INSIDE OF THE STRUCTURE, CROSS-SLOPED TO ALLOW
I b OF CONCRETE SLOPE COLLAR A DRAINAGE COURSE DOWN THE CENTERLINE.
-
r (@FOR PLATE THICKNESS SEE ROAD DESIGN MANUAL FILL HEIGHT TABLES.
X
#4 STIRRUPS AT 18" O.C. (®USE CLASS GENERAL CONCRETE OR EQUAL.
2% MIN. COVER (TYPICAL) (® SEE DTL. DWG. NO. 552-08 FOR QUANTITIES.
A (D SEE DTL. DWG. NO. 603-31 FOR ALTERNATIVE "C" PCCP TRANSVERSE JOINT AND
BACKFILL RETAINER DETAILS.
NOTE:
SEE DTL. DWG. NO. 552-00 . !
FOR ANCHOR BOLT DETALS. 374" DIA. ANCHOR BOLTS AT CONCRETE CUTOFF WALL
APPROX. 18" CENTERS FOR INLET AND OUTLET END
LENGTH OF CONCRETE SLOPE A SEE DTL. DWG. NO. 552-00
COLLAR (TYPICAL)
2 ~ 2" DIA. WEEP HOLES
SECTION C-C ON OUTLET END ELEVATION SECTION A-A
SURFACING QUANTITIES PER LINEAR FOOT FOR DEPTH "D" %
ALTERNATE "A" ALTERNATE "B" ALTERNATE "C"
C.Y. SURFACING | TONS SURFACING | C.Y. SURFACING TONS BIT. MATL. C.Y. SURFACING | S.Y. SURFACING
* BACKFILL | CONCRETE CRUSHED CRUSHED CRUSHED PORT. CEM.
DEPTH OF SURFACING DIAMETER A B c v X D * RETAINER | COLLAR DIAMETER AGGREGATE COVER | PLANT AGGREGATE PLANT PRIVE SEAL AGGREGATE CONCRETE
MATERIAL ALTERNATE "A"[ALTERNATE "B"[ALTERNATE "C" (C.Y.) (C.Y.) COURSE MATERIAL |  MIX COURSE MIX COURSE PAVEMENT
PL. MIX SURF. — 0. 20' — 96" q q 6.9' 4.0 2.0' 0.5' 0.04 0.66 96" 0.054 0.0056 | 0.052 0.027 0.0031 | 0.0005 | 0.0007 — 0. 444
PORT. CEM. CONC. PAVE. — — 0.67' 120" 7 7' (N 5.0' 2.5 1.4 0.17 0.82 120" 0. 255 0.0097 | 0.097 0.205 0.0058 | 0.0009 | 0.0012 0. 096 0.778
CRUSHED AGGREGATE COURSE BAL. BAL. BAL. 150" 10' 8' 8.6' 6.25' 3.13' 2.5' 0.43 1.08 150" 0.647 0.0133 | 0.141 0.574 0.0084 | 0.0014 | 0.0017 0.413 1101
162" 10’ 8' 10.0' 6.75' 3. 38" 2.2 0.38 1.16 162" 0.563 0.0139 | 0.140 0.489 0.0084 | 0.0014 | 0.0017 0.332 L1
186" 12" 10" 10.8' 7.75" 3.88' 2.9' 0.59 1.34 186" 0.882 0.0167 | 0.169 0.794 0.0102 | 0.0017 | 0.0020 0.615 1.333
192" 12" 10’ 1.5 8.0' 4.0 2.7 0.55 1.38 192" 0.830 0.0167 | 0.168 0.744 0.0101 | 0.0016 | 0.0020 0.550 1.333
204" 12' 10" 12.9' 8.5 4.25' 2.5' 0.51 1. 46 204" 0. 769 0.0167 | 0.169 0. 680 0.0102 | 0.0016 | 0.0020 0. 486 1.333
216" 12" 10’ 14,2 9. 0' 4,50' 2.3 0.47 1.54 216" 0.702 0.0167 | 0.168 0.615 0.0101 | 0.0016 | 0.0020 0.423 1.333
228" 16' 12 12.5' 9.5' 4.75' 4.4 1.23 1.72 228" 1. 842 0.0222 | 0.227 1.725 0.0136 | 0.0022 | 0.0026 1. 453 1.778
240" 16' 12" 14.0' 10.0' 5.0' 4.0 1.10 1.72 240" 1.656 0.0222 | 0.226 1.539 0.0136 | 0.0022 | 0.0026 1.273 1.778
BT BACKFILL RETAINER & CUTOFF WALL DETAIL
4" -0"
TYPICAL
#4 BARS AT
APPROX. 1'-0" 0.C.

"~

BACKFILL RETAINER —— )

———F

EXTEND #4 BARS
1"-6" INTO CUTOFF WALL

ELEVATION

Jo L

6" x 6" x W2.9
WIRE MESH CRUSHED
AGGREGATE COURSE
374" DIA. x 6" GALV. ANCHOR
BOLTS AT 1'-8" O.C
SECTION B-B
(ALTERNATE "A")

“—

BACKFILL RETAINER ——

6" x 6" x W2.9
WIRE MESH

CRUSHED
AGGREGATE COURSE

SECTION B-B
(ALTERNATE "B")

BACKFILL RETAINER(D —

NOTE:
INCLUDE CONCRETE COLLAR
WHEN SPECIFIED.

CRUSHED
AGGREGATE COURSE

SECTION B-B
(ALTERNATE "C")

DETAILED DRAWING

ANDA .
SECTION 552, 603 603-30

VEHICULAR UNDERPASS AND
BACKFILL RETAINER
& CUTOFF WALL DETAIL

-REVISED--

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




4 ~ #13 BARS CONTINUOUS
FOR LENGTH OF SLOPE

NOTES:

COLLAR (EXTEND #13 BARS
450 INTO CUTOFF WALL) X
(DDESIGNATE THESE STRUCTURES, IN PLANS AND PROPOSAL, AS “VEHICULAR UNDERPASS."
USE THE TERM "VEHICULAR UNDERPASS," REGARDLESS OF THE USE
OR PURPOSE OF THE STRUCTURE.
600
e @ PROVIDE END TREATMENT FOR ALL VEHICULAR UNDERPASSES INCLUDING CUTOFF WALLS,
M20 x 152 ANCHOR BOLTS AT DIAMETER v BACKFILL RETAINING WALLS AND CONCRETE SLOPE COLLARS.
455 CENTERS FOR LENGTH OF
p CONCRETE SLOPE COLLAR @F’ROVIDE SURFACING FOR THE INSIDE OF THE STRUCTURE, CROSS-SLOPED TO ALLOW
300 A DRAINAGE COURSE DOWN THE CENTERLINE.
)(7 @FOR PLATE THICKNESS SEE ROAD DESIGN MANUAL FILL HEIGHT TABLES.
#13 STIRRUPS AT 450 0. C.
(®USE CLASS GENERAL CONCRETE OR EQUAL.
50 MIN. COVER (TYPICAL) (®SEE DTL. DWG. NO. 552-08 FOR QUANTITIES.
A @SEE DTL. DWG. NO. 603-31 FOR ALTERNATIVE "C" PCCP TRANSVERSE JOINT AND
BACKFILL RETAINER DETAILS.
NOTE:
SEE DTL. DWG. NO. 552-00 |
FOR ANCHOR BOLT DETALS. M20 ANCHOR BOLTS AT CONCRETE CUTOFF WALL
APPROX. 455 CENTERS FOR INLET AND OUTLET END
LENGTH OF CONCRETE SLOPE A SEE DTL. DWG. NO. 552-00
COLLAR (TYPICAL)
2 ~50 DIA. WEEP HOLES
SECTION C-C ON OUTLET END ELEVATION SECTION A-A
SURFACING QUANTITIES PER METER FOR DEPTH "D" %
ALTERNATE "A" ALTERNATE "B" ALTERNATE "C"
m3 SURFACING TONS SURFACING m3 SURFACING TONS BIT. MATL. m3 SURFACING m2 SURFACING
BACKFILL | CONCRETE CRUSHED CRUSHED CRUSHED PORT. CEM.
DEPTH OF SURFACING % DIAMETER o~ (En (ﬁﬂ o X D % RETAINER | COLLAR DIAMETER AGGREGATE COVER | PLANT | AGGREGATE PLANT | oo | seaL AGGREGATE CONCRETE
MATERIAL ALTERNATE "A"|ALTERNATE "B"|ALTERNATE "C" (m3) (m3) COURSE MATERIAL MIX COURSE MIX COURSE PAVEMENT
PL. MIX SURF. — 60 — 2400 1.2 1.2 2.078 1.200 0. 600 173 0. 03 0.50 2400 0.147 0.0175 | 0. 158 0.078 0.0095 | 0.0015 | 0.0020 — 1.200
PORT. CEM. CONC. PAVE. — — 203 3000 2.1 2.1 2.142 1.500 0. 750 441 0.13 0.63 3000 0.649 0.0299 | 0.284 0.525 0.0170 | 0. 0029 | 0.0034 0.259 2. 100
CRUSHED AGGREGATE COURSE BAL. BAL. BAL. 3.825 m 3.0 2.4 2.683 1.916 0.957 750 0.32 0.80 3.825 m 1.604 0.0429 | 0.414 1,423 0.0248 | 0.0042 | 0.0049 0.998 3. 000
4.135 m 3.0 2.4 3.114 2.071 1.035 669 0. 28 0.87 4.135 m 1,420 0.0430 | 0.414 1.239 0.0248 | 0.0042 | 0.0049 0.822 3.000
4.755 m 3.6 3.0 3.407 2.381 1. 190 848 0. 43 1.00 4.755 m 2.159 0.0513 | 0.496 1.942 0.0298 | 0.0051 | 0.0059 1.429 3. 600
4.910 m 36 3.0 3.622 2.459 1.229 809 0.41 1.03 4.910 m 2.056 0.0514 | 0.496 1.839 0.0298 | 0.0051 | 0.0059 1,327 3.600
5.220 m 3.6 3.0 4.035 2.613 1.307 744 0. 38 1.10 5.220 m 1.882 0.0514 | 0.496 1. 665 0.0298 | 0.0051 | 0.0059 1. 159 3. 600
5.530 m 3.6 3.0 4,431 2.770 1,384 690 0. 35 1,16 5.530 m 1,741 0.0515 | 0.496 1.524 0.0298 | 0.0050 | 0.0059 1.023 3. 600
5.840 m a.8 3.6 3.975 2.924 1,462 1279 0.87 1.23 5.840 m 4.368 0.0681 | 0.661 4.079 0.0397 | 0.0068 | 0.0078 3.372 4.800
6.150 m 4.8 3.6 4.428 3.079 1.540 176 0.80 1.29 6.150 m 3.985 0.0681 | 0.661 3.696 0.0397 | 0. 0068 | 0.0078 2.998 4.800
BT BACKFILL RETAINER & CUTOFF WALL DETAIL
1200
TYPICAL
#13 BARS AT
APPROX. 300 O.C.

MESH

EXTEND #13 BARS

450 INTO CUTOFF WALLJ B \

ELEVATION

M20 x 152.4 GALV.
BOLTS AT 455 0.C.

BACKFILL RETAINER ——

152.4 x 152.4 x
MW18. 71

IOO»‘

WIRE

ANCHOR

— —

CRUSHED
AGGREGATE COURSE

SECTION B-B
(ALTERNATE

AT

BACKFILL RETAINER ——

152.4 x 152.
MWI18. 71 WIRE
MESH

IOO»‘

4 x

CRUSHED
AGGREGATE COURSE

BACKFILL RETAINER D) —

NOTE:

IOO»‘

203 mm
PCCP @D

INCLUDE CONCRETE COLLAR

WHEN SPECIFIED.

CRUSHED

AGGREGATE COURSE

SECTION B-B
(ALTERNATE "C")

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA .
SECTION 552, 603 603-30

VEHICULAR UNDERPASS AND
BACKFILL RETAINER &
CUTOFF WALL DETAIL (METRIC)

-REVISED--

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




8"

8"

(2001

(2001

/\f SEE DETAIL A

L CLe L e
A % 5o S e S
N S
4" [100] ° s
LU S
e
I ) b T
. ;‘A“‘
b‘f 17" [4301 LONG x | 1/4" [32] DIA. SMOOTH EPOXY-COATED ',b 3
La DOWELS SPACED AT 12" [300] CENTERS ,
IS X
.b . ‘b . .A . B 4
R Y
TRANSVERSE CONTRACTION JOINT (15" [4.5 m]l O.C.)
47 hl/‘l" (6l
> . b SLA LA, .
s 1 5/8" [41] oo S
Ca 1 I S S
.- 3 174" (83] s T
4" [100] ° e
S S
1 5/8" 411 ' Ca
[ ] s T
~ At e
IS T T 15° SLOPE T
S RN
L. 1" 28— |~ :
> > o
N RO IS
iy L iy iy

17"

[430] LONG x 1 1/4"

[32] DIA.

SMOOTH EPOXY-COATED DOWELS

TRANSVERSE CONTRACTION JOINT

SPACED AT 12"

(AS NEEDED)

[300] CENTERS

174"

SEALANT MATERIAL

(6l

174"

[6]

374"

(19l

1 5/8"

411

2"

(501

8" [200] PCCP\

-

BACKER ROD

1/8"

SAWED JOINT FACE /

[31]

11 ~ #4 [#13] L BAR CONNECTORS
1" - 4" [4001 x 1' - 4" [400]
@ APPROX. 1' - 4" [400] CENTERS

BACKFILL
| / RETAINER

4”1 Lﬁ 8" [200]

DETAIL A

SAWED TRANSVERSE OR LONGITUDINAL

JOINT WITH HOT POURED SEALANT

TYPICAL BOTH ENDS
REINFORCING STEEL FOR

INLET

BACKFILL RETAINER ¢ PCCP SLAB

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA . _
SECTION 603 603-31

VEHICULAR UNDERPASS
PCCP TRANSVERSE JOINT
& BACKFILL RETAINER DETAILS

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




SUBGRADE WIDTH

COVER

| I—

BOTTOM € LENGTH

DIMENSIONS
DA, (F); ) (F¥ ) H (FT.) FOR BEVELS: (ASF:JE.AFTP: , (Pé%EAF"TB")
. . 1.5:1 2:1 * : .
CSP 3" x 1" OR 5" x 1" CORRUGATIONS (SEE NOTEQ®)
54" 1.125 2.250 3.375 4.500 3 13
60" 1.250 2.500 3.750 5. 000 4 16
66" 1.375 2.750 4.125 5.500 5 19
72" 1.500 3. 000 4.500 6. 000 6 23
78" 1.625 3.250 4.875 6.500 6 27
84" 1. 750 3.500 5.250 7. 000 8 31
90" 1.875 3.750 5.625 7.500 9 36
96" 2. 000 4. 000 6. 000 8. 000 10 40
102" 2.125 4.250 6.375 8.500 11 46
108" 2.250 4.500 6. 750 9. 000 12 51
114" 2.375 4.750 7.125 9.500 14 57
120" 2.500 5. 000 7.500 10. 000 15 63
SSPP 6" x 2" CORRUGATIONS
10" -6" 2.625 5.250 7.875 10. 500 17 70
1" -0" 2.150 5.500 8.250 11.000 19 76
1" -6" 2.875 5. 750 8.625 11.500 20 84
12" -0" 3. 000 6. 000 9. 000 12. 000 22 91
12" -6" 3.125 6.250 9. 375 12.500 24 99
13" -0" 3.250 6.500 9. 750 13. 000 26 107
13" -6" 3.375 6.750 10. 125 13.500 28 115
14" -0" 3.500 7. 000 10. 500 14. 000 30 124
14" -6" 3.625 7.250 10. 875 14.500 32 133
15" -0" 3.750 7.500 11.250 15. 000 35 142
15" -6" 3.875 7.750 11.625 15. 500 37 152
16'-0" 4. 000 8. 000 12. 000 16. 000 39 162
16" -6" 4.125 8.250 12. 375 16. 500 42 172
17" -0" 4.250 8.500 12. 750 17.000 44 183
17" -6" 4,375 8. 750 13.125 17.500 47 194
18" -0" 4.500 9. 000 13.500 18. 000 50 205
19" -0" 4. 750 9.500 14,250 19. 000 55 228
20'-0" 5. 000 10. 000 15. 000 20. 000 6l 253
21"-0" 5.250 10. 500 15. 750 21,000 68 279
* AREA "A" IS TO THE MIDDLE OF THE CORRUGATIONS.

AREA "B"
DIA.

AREA "A"

ANCHOR BOLTS

z74- -0" [1200]

\CONCRETE CUTOFF WALL
SEE DTL. DWG. NO. 552-00

NOTES:
(DBEVEL TO TOP OF CORNER PLATE.

@PIPE ENDS ARE SQUARE (PERPENDICULAR
TO CENTERLINE OF PIPE) AND FILL SLOPES
ARE WARPED TO ACCOMMODATE THE SOUARE
ENDS UNLESS SPECIFIED OTHERWISE ON
PLANS.

® TABULATED VALUES BASED ON NOMINAL PIPE
DIMENSIONS. IN PLACE DIMENSIONS SUBJECT
TO TOLERANCE REQUIREMENTS QOF SECTION 709.

CONCRETE

CUTOFF WALL

SEE DTL. DWG.
| NO. 552-00
METRIC DIMENSIONS
DIA. X v H (m) FOR BEVELS: | ,gep A" | AREA "B"
# (m) (m) 1.5 1 21 (m2) % (m?)
CSP 75 x 25 OR 125 x 25 CORRUGATIONS (SEE NOTE @)
1350 mm 0. 345 0. 685 1. 030 1.370 0.28 1.21
1500 mm 0. 380 0. 760 1.145 1.525 0. 317 1.49
1650 mm 0. 420 0.840 1.255 1.675 0. 46 1.77
1800 mm 0. 460 0.915 1.370 1.830 0.56 2.14
1950 mm 0. 495 0. 990 1.485 1. 980 0.56 2.51
2100 mm 0.535 1. 065 1. 600 2.135 0.74 2.88
2250 mm 0.570 1. 145 1.715 2.285 0. 84 3.34
2400 mm 0.610 1.220 1.830 2.440 0.93 3.72
2550 mm 0. 650 1.295 1.945 2.5390 1.02 4.21
2700 mm 0. 685 1.370 2. 055 2.745 .11 4,74
2850 mm 0.725 1.450 2.170 2.895 1.30 5.30
3000 mm 0. 760 1.525 2.285 3. 050 1.39 5.85
SSPP 150 x 50 CORRUGATIONS
3.150 m 0. 800 1. 600 2.400 3.200 1.58 6.50
3.300 m 0. 840 1.675 2.515 3.355 .77 7.06
3.450 m 0.875 1. 755 2.630 3.505 1.86 7.80
3.600 m 0.915 1.830 2.745 3. 660 2.04 8. 45
3.750 m 0. 955 1.900 2. 860 3.810 2.23 9. 20
3.900 m 0. 990 1.980 2.970 3. 960 2.42 9. 94
4.050 m 1. 030 2.055 3. 085 4.115 2.60 10. 68
4,200 m 1. 065 2.135 3.200 4,265 2.79 11.52
4.350 m 1.105 2.210 3.315 4.420 2.917 12.36
4,500 m 1. 145 2.285 3.430 4.570 3.25 13.19
4.650 m 1. 180 2.360 3.545 4.725 3.44 14,12
4,800 m 1.220 2.440 3. 660 4,875 3.62 15. 05
4.950 m 1.255 2.515 3.770 5.030 3.90 15. 98
5.100 m 1.295 2.590 3. 885 5. 180 4.09 17. 00
5.250 m 1.335 2.665 4. 000 5.335 4.37 18. 02
5.400 m 1.370 2.745 4,115 5.485 4.65 19. 05
5.700 m 1. 450 2.895 4. 345 5.790 5.11 21.18
6.000 m 1.525 3. 050 4.570 6.095 5.67 23.50
6.300 m 1. 600 3.200 4.800 6. 400 6.32 25.92
% AREA "A" IS TO THE MIDDLE OF THE CORRUGATIONS.
# NOMINAL DIAMETER
DETAILED DRAWING
REFERENCE DWG. NO.
UNITS SHOWN IN BRACKETS [1 ARE STANDARD SPEC. 603-32
METRIC AND ARE IN MILLIMETERS (mm) SECTION 552, 603, 709

UNLESS OTHER UNITS ARE SHOWN.

STEP BEVEL FOR
CIRCULAR METAL CULVERT

-REVISED--

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




SUBGRADE WIDTH

COVER/

:? METRIC DIMENSIONS
1 ﬂ\x SPAN | RISE X v H (m) FOR BEVELS: | AREA | AREA
J CONCRETE (m) (m) tm) (m) 1.5 1 | 2:1 | 2.5:1 | (m2) | (m2)
CUTORE WAL SSPPA 150 x 50 CORRUGATIONS WITH 457 CORNER RADIUS
BOTTOM & LENGTH | NO. 552-00 1.850 [ 1.400 [ 0.701 [ 0.701 [ 1.036 | 1.402 [ 1.737 | 1.11 | 0.93
1.930 | 1.450 | 0.640 | 0.810 | 1.215 | 1.620 | 2.025 | 1.04 1. 14
2.060 | 1.500 | 0.732 | 0.762 | 1.158 | 1.524 | 1.920 | 1.30 111
4'-0" 2.130 | 1.550 | 0.700 | 0.850 | 1.275 | 1.700 | 2.125 | 1.30 1.30
(12001 TOP OF
CORNER PLATE 2.210 | 1.600 | 0.640 | 0.975 | 1.433 | 1.920 | 2.408 | 1.21 1.58
m/ 2.340 | 1.650 | 0.700 | 0.950 | 1.425 | 1.900 | 2.375 | 1.39 1.67
DIMENSIONS AREA AL 2.410 | 1.700 | 0.701 | 1.006 | 1.494 | 2.012 | 2.500 | 1.49 1,77
oo | ; H (FT.) FOR BEVELS: A"RAE"A A.?BE..A ANCHOR BOLTs\l 2.490 | 1.750 [ 0.610 | 1.140 [ 1.710 | 2.280 | 2.850 | 1.30 | 2.14
SPAN RISE 2.620 | 1.800 | 0.701 | 1.097 | 1.646 | 2.195 | 2.743 | 1.58 | 2.14
DIA. [ (FT.O| (FT.O[ | gy | 201 | 2.5:1 | SO (sQ. \
FT.) | FT.0 2.690 | 1.850 | 0.670 | 1.180 | 1.770 | 2.360 | 2.950 | 1.58 | 2.42
SSPPA 6" x 2" CORRUGATIONS WITH 18" CORNER RADIUS e o oM et 5 00 2.840 [ 1.910 [ 0.762 [ 1.158 | 1.707 | 2.286 [ 2.865 | 1.86 | 2.42
6 -1" | 4 -7"| 66" | 2.3 | 2.3 3.4 4.6 5.7 12 10 . 2.900 | 1.960 | 0.700 | 1.260 | 1.890 | 2.520 | 3.150 | 1.77 2.79
6'-9" |4 -11"| 12" | 2.4 | 2.5 3.8 5.0 6.3 14 12 NOTES: 2.970 | 2.010 | 0.671 | 1.341 | 2.012 | 2.682 | 3.353 | 1.77 | 2.97
7-3" | 5 -3"| 78" 2.1 3.2 4,7 6.3 7.9 13 17 (BEVEL TO TOP OF CORNER PLATE. 3.120 | 2.060 | 0.730 | 1.330 | 1.995 | 2.660 | 3.325 | 1.95 3.07
7' -1t 5 -7 84" 2.3 3.3 4.9 6.6 8.2 16 19 @PlPE ENDS ARE SQUARE (PERPENDICULAR 3.250 | 2.110 0.853 1.250 1.890 [ 2.500 3.139 2.32 2.97
8'-7" |5 -11"| 90" 2.3 | 3.6 5.4 7.2 9.0 17 23 TO CENTERLINE OF PIPE) AND FILL SLOPES 3.330 | 2.160 | 0.790 | 1.370 | 2.055 | 2.740 | 3.425 | 2.23 3.34
9'-4" | &' -3" | 96" | 2.5 | 3.8 5.6 7.5 9.4 20 26 éﬁgswﬁﬁfégsTgpéEfFO.“E‘g“’g#LERM;EE SOONUARE 3.480 | 2.210 | 0.853 | 1.372 | 2.042 | 2.713 | 3.383 | 2.51 3.44
9'-9" | &' -7" | 102" | 2.2 | 4.4 6.6 8.8 11.0 19 32 PLANS. 3.530 | 2.260 | 0.820 | 1.440 | 2.160 | 2.880 | 3.600 | 2.42 3.81
10" -8" | 6" -11"| 108" | 2.8 | 4.1 6.2 8.2 10.3 25 32 (3 TABULATED VALUES BASED ON NOMINAL PIPE 3.610 | 2.310 | 0.762 | 1.554 | 2.316 | 3.109 | 4. 145 | 2.32 | 4.18
1"-5" [ 7'-3" | 114" | 2.8 | 4.5 6.7 8.9 1.1 27 37 DIMENSIONS. IN PLACE DIMENSIONS SUBJECT 3.760 | 2.360 | 0.850 | 1.510 | 2.265 | 3.020 | 3.775 | 2.69 4.18
=107 7 -7 | 120" | 2.5 | 5.1 7.6 10. 2 13.6 25 45 TO TOLERANCE REQUIREMENTS OF SECTION 709. 3.810 | 2.410 | 0.823 | 1.585 | 2.377 | 3.170 | 3.962 | 2.69 | 4.55
120-6" [ 7 -11"| 126" | 2.7 | 5.2 7.8 10. 4 13.0 29 49 3.860 | 2.460 | 0.760 | 1.700 | 2.550 | 3.400 | 4250 | 2.51 5.02
12'-10"| 8 -4" | 132" | 2.3 | 6.0 8.9 1.9 14.9 26 60 3.910 | 2.540 | 0.701 | 1.829 | 2.713 | 3.627 | 4.542 | 2.42 | 5.57
SSPPA 6" x 2" CORRUGATIONS WITH 31" CORNER RADIUS SSPPA 150 x 50 CORRUGATIONS WITH 787 CORNER RADIUS
13" -3"| 9' -4" ~ 3.9 | 5.5 8.2 10.9 13.6 44 54 4.040 | 2.840 | 1.189 | 1.676 | 2.499 | 3.322 | 4.145 | 4.09 | 5.02
13" -6"| 9" -6" ~ 3.8 | 5.7 8.6 1.5 14.3 a4 58 DIMENS IONS METRIC DIMENSIONS 4,110 | 2.900 | 1.158 | 1.737 | 2.621 | 3.505 | 4.359 | 4.09 | 5.39
::. (2) ; -|80" 144 ;.g 567I 2.51 11124: :gi :: 23 oo | ) b FT.) FOR BEVELS: A'BAE"A A"RBE“A o . ) ; H tm) FOR BEVELS: AREA | AREA 4.270 | 2.950 | 1.219 | 1.737 | 2.591 | 3.475 | 4.328 | 4.46 | 5.48
~ . . . . . SPAN RISE o lier ol - : : (<0, . PO I e - : : : wpn ng" 4,320 | 3.000 | 1.158 | 1.859 | 2.774 | 3.688 | 4.633 | 4.27 | 5.95
14'-5"[10'-0" | ~ 3.7 | 6.3 9.5 12.7 15.9 46 69 ' COp 15l | 231 | 2500 1 b1y | R 1.5:1 | 2: 1 | 2.5:1 | (m?) | (m?) 4.390 | 3.050 | 1.128 [ 1.920 | 2.896 | 3.871 | 4.846 | 4.27 | 6.41
14'-11" 10" -2" ~ 4.0 | 6.2 9.3 12.4 15.5 51 68 CSPA 3" x 1" CORRUGATIONS (SEE NOTE 3) CSPA 75 x 25 CORRUGATIONS (SEE NOTE ) 4,550 | 3.100 | 1.219 | 1.890 | 2.835 | 3.780 | 4.724 | 4.74 6.32
15'-4" |10 -4"| 156" | 4.3 | 6.0 9.1 12,1 15. 1 56 68 60" 46" 54" [ 1.7 ] 2.3 3.5 q.7 5.8 7 9 1520 1170 | 0.520 | 0.650 | 0.975 | 1.300 ~ 0.65 | 0.84 4.670 | 3.150 | 1.311 | 1.829 | 2.774 | 3.688 | 4.602 | 5.20 | 6.32
15 -7" |10 -6" ~ 4.1 | 6.4 9.6 12.8 16. 1 54 74 66" 51" 60" | 1.9 | 2.6 3.9 5.2 6.5 8 1 1670 1300 | 0.580 | 0.720 | 1.080 | 1.440 ~ 0.74 1.02 4,750 | 3.200 | 1.250 | 1.951 | 2.926 | 3.900 | 4.907 | 5.02 | 6.87
15" -10"| 10" -8" ~ 3.9 | 6.8 | 10.2 13.6 17.0 53 80 73" 55" 66" | 2.1 2.8 4.1 5.5 6.9 1 13 1850 1400 | 0.640 | 0.760 | 1.140 | 1.520 ~ 1.02 1.21 4.830 | 3.250 | 1.189 | 2.073 | 3.109 | 4.145 | 5.182 | 4.92 7.43
16" -3"|10" -10"| ~ 4.3 | 6.5 9.8 13.1 16. 4 59 79 81" 59" 72" | 2.0 3.2 4.8 6.5 8.1 1 16 2050 1500 | 0.610 | 0.890 | 1.335 | 1.780 ~ 1.02 1. 49 4.950 | 3.300 | 1.311 | 1.981 | 2.987 | 3.993 | 4.999 | 5.48 7.34
16" -6"| 11'-0"| 168" | 4.1 | 6.9 | 10.4 13.9 17.3 58 85 87" 63" 78" | 2.1 (3.5 | 5.2 6.9 8.6 12 20 2200 1620 | 0.640 | 0.980 | 1.470 | 1.960 ~ 111 1.86 5.030 | 3.350 | 1.250 | 2.103 | 3.170 | 4.237 | 5.273 | 5.39 | 7.90
170 -0 117 -2 ~ 4.4 | 6.8 | 10.2 13.6 17.0 63 85 95" 67" 84" | 2.3 3.7 5.5 7.3 9.2 15 22 2400 1720 | 0.700 | 1.020 | 1.530 | 2.040 ~ 1.39 | 2.04 5.180 | 3.400 | 1.341 | 2.073 | 3.109 | 4.145 | 5.182 | 5.85 | 7.90
170 -2 1 -4t ~ 4.3 | 1.1 10.6 14.1 17.6 63 30 103" 71" 90" | 2.5 3.9 | 5.8 7.7 9.6 18 25 2600 1820 | 0.760 | 1.060 | 1.530 | 2.120 ~ 1.67 | 2.32 5.230 | 3.450 | 1.311 | 2.164 | 3.231 | 4.298 | 5.364 | 5.85 | 8.36
17°-5" [ 11" -6" ~ 4.1 | 1.4 1.2 14.9 18.6 61 97 112" 75" 96" [ 2.6 | 4.1 6. 1 8.1 10.2 19 29 2840 1920 | 0.790 | 1.130 | 1.695 | 2.260 ~ 1.77 | 2.69 5.310 | 3.510 | 1.250 | 2.256 | 3.414 | 4.542 | 5.669 | 5.67 9. 01
17 -1 11 -8" | 180" | 4.3 | 7.4 1.1 14.8 18.5 65 98 17" 79" 102" | 2.8 | 4.3 | 6.4 8.5 10. 7 23 32 2970 | 2020 | 0.855 | 1.165 | 1.750 | 2.330 ~ 2.14 | 2.97 5.460 | 3.560 | 1.311 | 2.256 | 3.383 | 4.511 | 5.639 | 6.04 | 9.10
18t -1" 11t =10t~ 4.2 | 7.7 | 11.5 15.3 19.2 65 103 128" 83" 108" | 3.0 [ 4.5 | 6.7 8.9 1.2 26 35 3240 | 2120 | 0.915 | 1.205 | 1.810 | 2.410 ~ 2.42 | 3.25 5.510 | 3.610 | 1.280 | 2.347 | 3.505 | 4.663 | 5.852 | 6.04 9.57
18" -7"| 12" -0" ~ 4.5 | 7.5 | 11.3 15.0 18.8 70 103 137" 87" 114" | 3.0 |47 7.0 9.4 1.1 28 39 3470 | 2220 | 0.945 | 1.275 | 1.915 | 2.550 ~ 2.60 | 3.62 5.660 | 3.660 | 1.372 | 2.286 | 3.444 | 4.572 | 5.730 | 6.50 | 9.57
18'-9" | 12" -2" ~ 4.3 | 7.9 | 11.8 15.8 19.7 68 11 142" 91" 120" | 3.3 |4.9 7.3 9.7 12.2 32 43 3600 | 2320 | 1.005 | 1.315 | 1.975 | 2.630 ~ 2.97 | 3.99 5.720 | 3.710 | 1.311 | 2.408 | 3.597 | 4.816 | 6.005 | 6.32 | 10.31
19'-3"[12"-4"| 192" | 4.6 | 7.7 1.6 15.5 19. 4 74 110 CSPA 2 2/3" x 1/2" CORRUGATIONS (SEE NOTE @) CSPA 68 x 13 CORRUGATIONS (SEE NOTE ) 5.870 | 3.760 | 1.402 | 2.347 | 3.537 | 4.724 | 5.913 | 6.87 | 10.22
19'-6" | 12" -6" ~ 4.4 | 8.1 12.2 16.3 | 20.3 72 118 57" 38" 48" [ 1.1 ] 2.1 3.1 4.2 5.2 4 7 1440 970 | 0.335 | 0.635 | 0.955 | 1.270 ~ 0.37 | 0.65 5.940 | 3.810 | 1.341 | 2.469 | 3.719 | 4.968 | 6. 187 | 6.69 | 10.96
19'-8" | 12" -8" ~ 4.3 | 8.4 12.6 16.8 | 21.0 72 124 64" 43" 54" | 1.2 | 2.4 3.5 4.7 5.9 5 10 1620 1100 | 0.365 | 0.735 | 1.105 | 1.470 ~ 0.46 | 0.93 5.990 | 3.860 | 1.311 | 2.560 | 3.840 | 5.121 | 6.401 | 6.69 | 11.52
19" -11"12' -10"[  ~ 4.1 | 8.8 | 13.2 17.6 | 22.0 69 132 7" 47" 60" | 1.4 | 2.6 3.8 5.1 6.4 7 1 1800 1200 | 0.425 | 0.775 | 1.165 | 1.550 ~ 0.65 1.02 6.070 | 3.910 | 1.250 | 2.682 | 4.023 | 5.364 | 6.706 | 6.41 | 12.26
20'-5"[13"-0"| 204" | 4.4 | 8.6 | 12.9 17.3 | 21.6 76 132 77" 52" 66" | 1.5 2.8 4.3 5.7 7.1 8 14 1950 1320 | 0.455 | 0.865 | 1.300 | 1.730 ~ 0.74 1.30 6.220 | 3.960 | 1.341 | 2.621 | 3.932 | 5.273 | 6.584 | 7.06 | 12.26
20 -7" [ 13" -2" ~ 4.3 | 8.9 | 13.4 17.8 | 22.3 75 137 83" 57" 72" | 1.6 | 3.1 4.1 6.3 7.8 10 17 2100 1450 | 0.490 | 0.960 | 1.440 | 1.920 ~ 0.93 1.58 6.270 | 4.010 | 1.311 | 2.713 | 4.084 | 5.425 | 6.797 | 6.97 | 12.73

DETAILED DRAWING
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41X Q ‘

CLEAR
RISE 2X%

CsP

GRAVEL FILL OR

DIMENSIONS
BACKFILL
DIAMETER X * D C,'Q-&R H W RETAINER
(CUBIC YARDS)
84" 21.0" 0. 50’ 6.5 6.0 3.6 0.1
30" 22.5" 0.75' 6. 75 6.0 4.5 0. 1
96" 24.0" 0. 83’ 7.7 6. 34" 4.9 0.1
% SURFACING QUANTITIES PER LINEAR FOOT FOR DEPTH "D"
FULL DEPTH .
CRAVEL 0.20° PMS AND REMAINING DEPTH GRAVEL
C.Y. SURF. TONS SURF. C.Y. SURF. TONS BIT. MATERIAL
DIAME TER CR. TOP SURF. | PLANT MIX | CR. TOP SURF. | PLANT MIX PRIME
84" 0. 045 0. 046 0.021 0. 0028 0. 0004
30" 0. 085 0. 060 0. 054 0. 0036 0. 0006
36" 0.102 0. 066 0. 068 0. 0040 0. 0006

ASPHALT SURFACING
BACKFILL RETAINER

—— CONCRETE CUTOFF WALL
INLET AND OUTLET END

(SEE DTL. DWG. NO. 552-00)
SECTION A-A
METRIC DIMENSIONS
CLEAR BACKFILL
DIAMETER X * D H w

RISE RETAINER
{mm) (m) (mm) (m) (m) (m) (m3)
2100 0.525 168 1.944 1.789 1.1 0.03
2250 0.563 257 2. 006 1.761 1.4 0. 05
2400 0. 600 276 2,137 1.873 1.5 0. 06

NOTES:

(D UNLESS OTHERWISE SPECIFIED, INSTALL STOCKPASSES WITH CUTOFF WALLS AND
BACKFILL RETAINERS AT EACH END, GRAVEL FILL AND GRANULAR BEDDING.

(@ WHEN COMBINATION STOCKPASSES AND DRAINS ARE SPECIFIED, INSTALL WITH
CUTOFF WALLS, BACKFILL RETAINERS AT BOTH ENDS, CONCRETE EDGE PROTECTION
AT THE INLET END AND OUTLET END, GRANULAR BEDDING AND
ASPHALT SURFACING; CROSS SLOPE ASPHALT SURFACING TO ALLOW DRAINAGE
COURSE ALONG ONE SIDE. (SEE DTL. DWG. NO. 613-14 AND 613-06.)

@ STEP BEVEL PIPE ENDS AT A 2:1 SLOPE.

(@ THE MINIMUM THICKNESS FOR 84" [2100]DIAMETER AND 90" [22501DIAMETER
CORRUGATED STEEL PIPE STOCKPASS IS 0.079" [2.01]. THE MINIMUM THICKNESS
FOR 96" [2400]DIAMETER CORRUGATED STEEL PIPE STOCKPASS IS 0. 109" [2.771.
(SEE FILL HEIGHT TABLES FOR OTHER THAN THE MINIMUM REQUIREMENTS. )

(® SEE DTL. DWG. NO. 552-00, 603-30 AND 603-19.

% METRIC SURFACING QUANTITIES PER METER FOR DEPTH "D"

FUE;ABET“ 60 mm PMS AND REMAINING DEPTH GRAVEL
m® SURF. TONS SURF. m> SURF. TONS BIT. MATERIAL
DIAMETER (mm) | CR. TOP SURF. | PLANT MIX | CR. TOP SURF. | PLANT MIX PRIME
2100 0.131 0. 144 0. 068 0. 0086 0.0013
2250 0.253 0. 188 0. 171 0.0113 0.0018
2400 0.291 0. 201 0. 203 0.0121 0. 0020

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 603 603-36

CORRUGATED STEEL
PIPE STOCKPASS
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24" CMP SYMMET%ICAL 24" RCP
AT
SEE DETAIL IJ
6 3'-0" 8" SECTION A-A
4'-0" TYPE |
PLAN VIEW

TYPICAL FOR TYPES 1, 2 AND 3

MED 14y . .
SLOPE . 2 5/8 2172
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ﬁr—u_u_uiu_u_l f“_gARg éT 40" B LG“
[ \ |
1/4" 2" SEAT LWELD PLUGS SECTION A-A
ON PIPE ENDS
| 3/a" x 140 x TYPE 2 HAS | PIPE CONNECTION
2 e DETAIL | TYPE 3 HAS 2 PIPE CONNECTIONS
MAKE ALLOWANCE FOR
3 5/8" CURVE OF CHANNEL
3374 o 2" DIA. STEEL SCHEDULE
’__.‘ 80 PIPE

T

5/8" DIA. x 5" GALV.
BOLTS AND NUTS

SEE DETAIL 2

DETAIL 2 COVER DETAIL
TYPES 2 & 3
GRATE AND REINFORCING STEEL (LB.) *
CMP AND RCP CLASS GENERAL CONCRETE OR EQUAL (C.Y.) *
TYPE 24" 30" 36" TYPE 24" 30" 36"
1 50 ~ ~ CMP RCP cMP RCP cMP RCP
2 85 95 105 1 0.4 0.4 ~ ~ ~ ~
3 85 ® 95 ® 105 ® 2 1.0 1.0 1.1 1.0 1.2 1.1
GRATE 165 185 210 3 0.9 ® 0.9 ® 1.0 ® 0.9 ® 1.0 ® 0.9 ®

% QUANTITIES ARE FOR ESTIMATING PURPOSES ONLY.
® TYPE 3 IS A SPECIAL CASE TO BE FIGURED FOR THE PARTICULAR INSTALLATION.

NOTE:
(@PAINT ALL EXPOSED METAL PARTS WITH ONE COAT OF ZINC RICH
PAINT AND TWO COATS OF ALUMINUM PAINT PER SECTION 710.

(@ WHEN MEDIAN INLET COVER IS INSTALLED OVER PIPES LARGER
THAN 36", WITHOUT ADEQUATE COVER TO PERMIT THE USE OF
TYPE 1 INSTALLATION, PROVIDE A DETAIL OF THE INSTALLATION
IN THE PLANS.

Mo METRIC MEDIAN INLET

\ |
N
V2 1 I I
I O K 254.0
B e EE ]
[/
|

M— 406. 4
T I
176. 2 P Ly D + 609.6 152. 4
\ \ i I
[ttt I 1 N 1 It i el I O #13 HOOP
I T O O
i 9.5
—1 | L | | M |
T
: J/ 600 cMP SYMMETEICAL 600 RCP
AT
SEE DETAIL |
152, 4 — 914.4 ~—152.4 SECTION A-A
1219.2 m—
PLAN VIEW

TYPICAL FOR TYPES 1, 2 AND 3

C75 x 9 kg/m

)
)
3

[
|m
H\|
|m
—

76. 2]
76.2]|

D + 457.2
MIN.

\
! \
. } ) N s v oo < cp bEas =, cac=-]
I _L | —_— #13 BARS AT ‘
ey 305 0. cC. 1219.2 Y
\ |
6.4 50.8 SEAT LWELD PLUGS SECTION A-A
N PIP NI
° E ENDS TYPE 2 HAS 1 PIPE CONNECTION
45 x 6 x 900 PL. TYPE 3 HAS 2 PIPE CONNECTIONS
DETAIL 1

152. 4

C75 x 9 kg/m

50.8

s

SEE DETAIL 2

MAKE ALLOWANCE FOR
CURVE OF CHANNEL

50 DIA. STEEL SCHEDULE
80 PIPE

M16 x 127 GALV.
BOLTS AND NUTS

DETAIL 2 COVER DETAIL
TYPES 2 & 3
GRATE AND REINFORCING STEEL (kg) *
CMP AND RCP CLASS GENERAL CONCRETE OR EQUAL (CUBIC METERS) *
TYPE 600 mm 750 mm 900 mm TYPE 600 mm 750 mm 900 mm
| 22.17 ~ ~ CMP RCP CMP RCP CMP RCP
2 38.6 43.1 47.6 1 0. 31 0. 31 ~ ~ ~ ~
3 38.6® 43. 1® 47.6® 2 0.76 0.76 0. 84 0.76 0.92 0.84
GRATE 74.8 83.9 95.3 3 0.69® 0.69® 0.76 ® 0.69® 0.76® 0.63®

% QUANTITIES ARE FOR ESTIMATING PURPOSES ONLY.
® TYPE 3 IS A SPECIAL CASE TO BE FIGURED FOR THE PARTICULAR INSTALLATION.

NOTE:
(@PAINT ALL EXPOSED METAL PARTS WITH ONE COAT OF ZINC RICH
PAINT AND TWO COATS OF ALUMINUM PAINT PER SECTION 710.

ALL DIMENSIONS ARE MILLIMETERS

@ WHEN MEDIAN INLET COVER IS INSTALLED OVER PIPES LARGER (mm) UNLESS OTHERWISE NOTED.

THAN 900 mm, WITHOUT ADEQUATE COVER TO PERMIT THE USE OF
TYPE 1 INSTALLATION, PROVIDE A DETAIL OF THE INSTALLATION

DETAILED DRAWING

ANDA .
SECTION 604, 710 604-00
MEDIAN INLET

IN THE PLANS. --REVISED--

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




6" [152.4]

5" [127.0]
3" [76.21

[76.2]
[127.01

TYPE 1 SECTION A-A

2 EXTRA BARS
74 IN BOTTOM
T ] ™~

e

/

. A
24" (6103
7/ ORI N1 exTra BAR

X<7" [685] } IN BOTTOM

HOLE / /

~

TYPE 3 MANHOLE ROOF SLAB
NOTE:

CENTER THE OPENING OVER THE ROOF SLAB
FOR TYPE I, Il, IV AND V INLETS ON 48" [1200]
COMBINATION TYPE 3 MANHOLES.

3" [76.2]

S \
o \
NS 1

S
S
T/ CHANNEL JIf] !

SHELF

[76.21

TYPE 3 SECTION A-A

6" [I52.4]]

1 24"
48" 1603. 6)
[1219. 2]

YL f i
(127. 01— |44 STD.

1 MANHOLE
4| STEPS

T3

VARIABLE

STANDARD FRAME
AND LID *

PRECAST REINFORCED
CONCRETE CONE,
48" TO 24" [1219.2 TO 609.6]

12" Lj—l g
A Pl 1304, 81
L 16" !
[406. 4]
[®

M sHedE d
} [0.5 DIA. OF PIPE
|
\

CHANNEL

[

L
[1219.2] B

5" [127.01—
3" [76.2]

64" [1625.6]

/T )} CONC. BASE TO BE e e e ]
.5 DIA.OF PIP POURED IN FIELD
05 DO £ OR PRECAST ‘ 28" ‘—ﬂe
<5

TYPE 1 SECTION B-B

ELEVATION

TYPE 1 MANHOLE

* MINIMUM WEIGHT FOR FRAME AND LID IS 400 LB [180 kgl
TOOL RING AND COVER TO A MACHINE FIT. A LIGHTER
FRAME AND LID MAY BE USED IF APPROVED BY THE

FACILITY OWNER RESPONSIBLE FOR MAINTENANCE OF

THE MANHOLE.

ADJUSTING RING
AS NEEDED (SEE

DTL. DWG. NO.
621-00)

COVER DIAMETER

" [152.4]
" [127.0]
3" [76.2]

STANDARD FRAME
AND LID *

1" 1253

0.5 DIA. OF PIPE N CONCRETE BASE T0 L8
BE POURED IN FIELD
OR PRECAST

TYPE 3 SECTION B-B #4 [#13] BARS AT 12"

[3001 0.C. EACH WAY

TYPE 3 MANHOLE

ROOF s
suas it I f f
P T
[25]
AS REQUIRED FURNISH MANHOLE WITH STEPS
WHENEVER THE DEPTH IS MORE
i THAN 4 FEET [1219].  SEE
i : TYPE 1| FOR STANDARD.
A H
RE INFORCED
CONCRETE PIPE
VARIABLE i CONCRE
B SLOPE 47 ™ B,
“‘ é ‘ é
"" . A . . ‘ ‘
1N { i #C’HANNEL 1 }
l‘,t,‘,tb‘,t/"bf‘n , ‘L“nl | ’ Lot VS TR

16" [152.4] FOR UP TO 78" [19501 DIA.

8" [203.2]1 FOR 84" [2100] AND 90"

10" [254.01 FOR 96" [2400] AND 102"

NOTES:

(UPPER PART IS A CONE TO REDUCE DIAMETER FROM 48" TO 24"
CUT BOTTOM OF LOWER SECTION SQUARE

[1219.2 TO 609.61.
TO FIT BASE.

GROUT JOINT BETWEEN BASE AND WALL. A

GROUT CONSISTING OF ONE PART PORTLAND CEMENT AND TWO

PARTS APPROVED SAND MAY BE USED;
GROUT, AVAILABLE COMMERCIALLY,

AN APPROVED PREMIXED
MAY BE USED.

(@ CONFORM ALL MANHOLE CONSTRUCTION, EXCEPT FRAME, LID,

AND BASE,

REINFORCEMENT MAY BE MADE OF
AASHTO M 32 [32M],

WEIGHT OF THE SUPER-STRUCTURE.

TO AASHTO M 199 [199M].

THIS PROVIDES THAT
(1) COLD DRAWN STEEL WIRE-

(2) STEEL WIRE FABRIC- AASHTO M 55
55M], OR (3) STEEL BARS- AASHTO M 31 [31Ml.

® THE CONSTRUCTION AND REINFORCEMENT OF THE BASE FOR EACH
TYPE MUST BE COMPATIBLE WITH THE CONDITIONS AND THE

AASHTO M 199 [199M]

PROVIDES FOR 4000 PSI[27.6 MPal CONCRETE. THE MIX
CALLS FOR & SACKS OF CEMENT PER CUBIC YARD [335 kg/m’1l.

REINFORCEMENT SHOWN IS ILLUSTRATIVE ONLY.
199 [199Ml.

SEE AASHTO M

(@ THE ECCENTRIC CONE TRANSITION WILL BE PERMITTED WHEN ITS
USE WILL BE AS GOOD OR BETTER THAN THE ONES SHOWN, OR
IF IT IS MORE ADAPTABLE TO EXISTING CONDITIONS.

(B USE MANHOLE STEPS THAT ARE METALLIC AND COATED WITH
COPOLYMER POLYPROPYLENE, OR AN APPROVED EQUAL. THE
MINIMUM DESIGN LIVE LOAD FOR A SINGLE CONCENTRATED LOAD
IS 300 POUNDS [135 kgl

TYPE 3 MANHOLE ROOF SLAB

PIPE SLAB T P BOTTOM TOP
DIA. DIA. BARS BARS
48" 58" 6" 6" w4 AT 6" ~
54" 65" 8" 6" #4 AT 6" ~
60" 72" 8" 7" # AT 6" #3 AT 6"
66" 79" 8" 7" #A AT 6" #3 AT 6"
72" 86" 8" 8" w4 AT 6" #3 AT 6"
78" 93" 8" 8" #A AT 4" #A AT 4"
84" 100" 8" 9" #4 AT 4" #4 AT 4"
90" 107" 8" 9" #A AT 4" #A AT 4"
96" 14 8" 9" #5 AT 4" #4 AT 4"
102" 121" 8" 9" #5 AT 4" #A AT 4"

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

TYPE 3 MANHOLE ROOF SLAB (METRIC)
PIPE SLAB T K BOTTOM TOP
DIA, DIA. BARS BARS
1200 1473.2 | 152.4[152.4 #13 AT 150 ~
1350 1651.0 [203.2]152.4 #13 AT 150 ~
1500 1828.8 | 203.2|177.8 #13 AT 150 #10 AT 150
1650 2006.6 [203.2|177.8 #13 AT 150 #10 AT 150
1800 2184.4 [203.2|203.2 #13 AT 150 #10 AT 150
1950 2362.2 | 203.2|203.2 #13 AT 100 #13 AT 100
2100 2540.0 [203.2(228.6| #13 AT 100 #13 AT 100
2250 2717.8 | 203.2|228.6| #13 AT 100 #13 AT 100
2400 2895.6 [203.2(228.6| #16 AT 100 #13 AT 100
2550 3073.4 [ 203.2(228.6| #16 AT 100 #13 AT 100

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED

DETAILED DRAWING
ANDA .
SECTION 604, 711 604-02

CONCRETE MANHOLE

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION



B 23 3/4" [603. 3]

34" [863.6] 21 5/8" [549. 3]
BACK OF CURB

2 1/2" [63.5] J— /
(TYPICAL)
j_ ——‘ TZ 23/32"

[69. 11

| alalalal s
A 3 A %@ b e e

4..
T [863. 6] T

o

&b 20" [508. 0] °

v 22" [558.8]

SECTION A-A
B«—‘

PLAN
7" COMBINATION
[177.8]
CENTER OF MANHOLE f<—BACK OF CURB
1" [25. 41— II:2I92I/IZI.I.
15 5/8" ADJUSTABLE : l<—2 1/2" [63.5]
[396. 9] CURB BOX

5 1/4" TO 8 3/4" % TYPE IICURB INLET
2" R [133.4 TO 222.3] FRAME & GRATE
(s0. 8L, —

Nl .

&H
8" [203.2] 1 @ ] 8" 1203.2] @cEé /gfgg
e

AN

(oo 777 | v
30" (7501 RCP N o &g Y L300 tre2. 01 oS0
CLASS 2 WALL "B" | - ‘. ° v “_°  DIAMETER OPENING | (1 S
FER SECTION 708 : . [ MANHOLE DIAMETER AS REQURED [%%

@ © IS
STORM DRAIN . .
LATERAL A 3 g

o [914.47 *x |

N

-t T ROOF SLAB

SLOPE TO DRAIN
3"

aQ
a \ | EXTRA BAR
. o= IN BOTTOM
) (ALL SIDES)

[ 6" [152.4]

o /
\

\

6" x 6" x W2.9
[152.4 x 152.4 x MW18.71] WIRE MESH

~ | —

ROOF SLAB

SEE DETAILED DRAWING NO. 604-02 FOR DIAMETER,
SLAB THICKNESS AND REINFORCING REQUIREMENTS
FOR COMBINATION TYPE 3 MANHOLE, DO NOT USE
TYPE IICOMBINATION INLETS FOR MANHOLE DEPTHS
GREATER THAN 4 FEET [1.2 ml.

OPTIONAL SUMP
AS SPECIFIED IN PLANS

SECTION B-B
#% STANDARD UNLESS OTHERWISE NOTED ON THE PLANS.

DETAILED DRAWING

REFERENCE DWG. NO.
NOTES: ALL CONCRETE IS CLASS GENERAL STANDARD SPEC. 604-03
OR APPROVED EQUAL. SECTION 604, 708
* SEE QUALIFIED PRODUCTS LIST UNITS SHOWN IN BRACKETS [1 ARE
FOR APPROVED GRATES. METRIC AND ARE IN MILLIMETERS (mm) CURB INLET
UNLESS OTHER UNITS ARE SHOWN. TYPE 1l

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




’—>A

35" [889.0]

B

TT SEE SECTIONS
FOR VANES

[889. OJJ

DIRECTION OF INTAKE FLOW

4" [98.7]

BACK OF CURB
(TYPICAL )

B

o

[152. 4]

I

TYPE IV DROP INLET
#I_/ FRAME & GRATE %

[750] RCP CLASS 2

¢ 30"
: "B" PER SECTION 708.

WALL

3'-0" 2 .
[914. 4] N 2
STD. .
DEPTH » . [STORM DRAIN LATERAL
7 SLOPE = TS = = .\
TO DRAIN
- 3" [76.2]
T 0. 757 MIN. GRADE
I S i S e AR v/
" B R 7
6" [152.4] >

a0 To o &

\ * \
FLOOR SLAB+}—/ |

6" x 6" x W2.

WIRE MESH

23 7/8" [606.4]

4 .1/4" [108.0]4’-‘ ’47

9 AS SPECIFIED IN PLANS
[152.4 x 152.4 x MWI8. 71]

SINGLE DROP INLET

TYPE IV %

r 1 15/16" [49.2]

6" [152.4]

22" [558. 8]

26" [660.4]

I

35" [889.0]

SECTION A-A

23 1/8" [606. 4]

2 5/8" [66.7]——‘ "7

GUTTER FLOW LINE
(9 1/2" [2401 FROM
BACK OF CURB)

22" [558.8]

26" [660.4]

35" [889.0]

SECTION B-B

NOTE:
ALL CONCRETE IS CLASS
GENERAL OR APPROVED EQUAL.

% SEE QUALIFIED PRODUCTS LIST
FOR APPROVED GRATES.

COMBINATION

TYPE IV DROP INLET
FRAME & GRATE
NG

Sl

PRECAST ROOF
SLAB

e

S )
2
4
e
|
f

30"
DIAMETER OPENING

MANHOLE DIAMETER

P

b
(762. 01 | >

I
42
p
|
1

I | —— ROOF SLAB
/
[ \
( )
\ /
\ A
I 1 EXTRA BAR
I IN BOTTOM
(ALL SIDES)
\\__//
ROOF _SLAB

SEE DETAILED DRAWING NO. 604-02 FOR DIAMETER,
SLAB THICKNESS AND REINFORCING REQUIREMENTS

FOR COMBINATION TYPE 3 MANHOLE,
INLET.
GREATER THAN 4 FEET [1.2 m],
HOLE OVER THE MANHOLE STEPS.

TYPE IV DROP
WHEN COMBINATION MANHOLE DEPTHS ARE
OFFSET THE ACCESS

DETAILED DRAWING

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

EERE, oD
ANDA . _
SECTION 604, 708 604-04
DROP INLET
TYPE IV

EFFECTIVE: SEPTEMBER 2014

MDTA

MONT ANA DEPART MENT

OF TRANSPORT AT ION




D + 6"

LENGTH OF SLOTTED DRAIN

9 1/2" 2'-0" [609.6]

[889. 0]

¢ fBACK OF CURB

[152.4] (TYP.)

[152.4] (TYP., ) ——

SQUARE CONCRETE PLUG OR METAL CAP
AS APPROVED BY THE PROJECT MANAGER.

ANNULAR CORRUGATED CSP

2 PIECE ELBOW WITH 2'-0"
[609.6] AND 3" -5"
[1041.4] LEGS WITH THE
JOINT WELDED WATERTIGHT

GROUT CONNECTION
BETWEEN CSP AND 30"
DROP INLET WATERTIGHT

(7501

PL AN

N L4“ (98. 73

#4 [#13] BARS AT

STORM DRAIN LATERAL

IN ADDITION TO THE CONTRACTION JOINT
REQUIREMENTS IN DTL. DWG. NO. 609-05,
INSTALL 1" [25] MINIMUM DEPTH
CONTRACTION JOINTS AT THESE LOCATIONS
OR PROVIDE A BOND BREAKER FULL DEPTH
OF THE CURB AND GUTTER. SEE CONCRETE

A . PAVEMENT DETAILS FOR PROPER JOINT
S?PcﬁégK 200 0l 0.C g ALIGNMENT WITH ROADWAY.
— e juszay curTeR
A - FLOW LINE 6" [152.4]
b »,‘bﬁb_‘s_‘(A R e ;;‘A’".' ‘A e o B ] - SRR
oo sl of L L T T ] R I
(TYP. ) — 12 . ‘
|| ! \ A - DRAIN |4
- TSR P | R R T4 LATERAL 3'-0" [(914.4)
i s STD. DEPTH
6" [152.4] (TYP.)—J f«— A .

CONNECT ELBOW TO SLOTTED DRAIN
WITH MODIFIED HUGGER BAND AND
SEAM SOLVENT OR APPROVED EQUAL

9 1/2"

DIRECTION OF INTAKE FLOW
TYPE IV DROP INLET FRAME

& GRATE (SEE DTL. DWG.
NO. 604-04)
ELEVATION

\ 30" [7501 RCP CLASS 2

1 i WALL "B" PER SECTION 708

b E6“ [152. 4]

\ OPTIONAL SUMP

AS SPECIFIED IN PLANS

CROSS BAR SPACER

STANDARD CONCRETE

#4 [#13] REBAR,
EXTEND REBAR TO
INLET GRATE (TYP.)

[240]

172"

374" [44.5]

DEPRESS TOP OF SLOTTED DRAIN
AND CATCH BASIN GRATE 1/2"
BELOW THE GUTTER GRADE

CURB - MODIFIED

# x 1'-6" 1

[#13 x 4571 REBAR [401 1
x X / TYPICAL GUTTER GRADE

[12.71

GUTTER SURFACE

D=~ | ¢
N

DRILL HOLE, APPLY

#4 [#13] REBAR~\ P in

172"
[40]

GALVANIZED PAINT
AND INSERT REBAR

6" [152.4]

MINIMUM EXCAVATION
LEAN CONCRETE

CROSS BAR SPACER 1

D + 3" [76.2]

D + 6"

SECTION A-A

1/2" [40]

LB" [76.2] MIN.

[152. 4]

#4 [#13] R
2'-0"

o ‘}T'H Lo

J
Il

\ J L \
6" [152.41 0.C. (TYP.) 3/16" 6 mmiV 1" 25 mm)

SECTION C-C
GRATE SLOT WELDING DETAIL

(6101 0.C.

1 374"
3/16" [6 mmIn 1" [25 mm]

[44.51— | | I

3/16" (6 mm1V 1" [25 mm%

6" [152.4] DEEP GRATE SLOT

ﬂ h 3/716" [4.8]

5 3/716" [131.8]

EBAR AT

SECTION D-D

Typ. CROSS BAR SPACER

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

%
I e L B

[4. 81
D= C
SECTION B-B
GRATE SLOT DETAIL
NOTES:

|

(PAINT ALL WELDS AND OTHER
NON-GALVANIZED PARTS, EXCEPT
REBAR, WITH ONE COAT OF ZINC
RICH PAINT AND TWQ COATS OF
ALUMINUM PAINT PER SECTION 710.

®@USE A 15 OR 30 POUND
[6.8 OR 13.6 KILOGRAM] ROOF ING
FELT MATERIAL, OR OTHER PRODUCT
AS APPROVED BY THE PROJECT
MANAGER, FOR A BOND BREAKER.

DETAILED DRAWING

ANDA . _
SECTION 604, 708, 710 604-06
TYPE IV
DROP INLET WITH

SLOTTED DRAIN
EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




34"

[863. 6]

fBACK OF CURB

[355]

14"

LENGTH OF SLOTTED DRAIN
9 1/2" | 2'-0" [609.6]
[240] 5°
!
D + 6" [152.4] (TYP.) A==
!
ANNULAR CORRUGATED CSP
6" [152.41 (TYP. ) —— |=—

SQUARE CONCRETE PLUG OR
METAL CAP AS APPROVED BY
THE PROJECT MANAGER.

2 PIECE ELBOW WITH 2'-0"

[609.6 mm] AND 4'-3"

[1235.4 mm] LEGS WITH THE

JOINT WELDED WATERTIGHT

GROUT CONNECTION
BETWEEN CSP AND 30"
CURB INLET WATERTIGHT

#4 [#13] BARS AT

(750 mm]

PLAN

IN ADDITION TO THE CONTRACTION JOINT
IN DTL. DWG. NO. 609-05, INSTALL 1"

—— STORM DRAIN LATERAL

REQUIREMENTS
[25 mm] MINIMUM

DEPTH CONTRACTION JOINTS AT THESE LOCATIONS OR
PROVIDE A BOND BREAKER FULL DEPTH OF THE CURB AND
GUTTER. SEE CONCRETE PAVEMENT DETAILS FOR PROPER JOINT

ALIGNMENT WITH ROADWAY.

T?p BQCK 2'-0" (6101 O.C. DIRECTION OF INTAKE FLOW
OF CURB 1 |/2A[401 753'52 0/ 30" t60s. 1 CUTTER TYPE Il CURB INLET FRAME & GRATE
> . '-0" . . . . -
i (SEE DTL. DWG. NO. 604-03)
g N S ) N L
D + 6" [152.4) |
ave.y| D ’}'* ''''' L R STORM | ©
S e e ll e DRAIN |
A C I IR -\ LATERAL
. 3'-0" [914.4] STD. DEPTH
6" [152.41 (TYP, )A ~— A .
.\30" [750] RCP CLASS 2
1 WALL "B" PER
A SECTION 708

CONNECT ELBOW TO SLOTTED DRAIN
WITH MODIFIED HUGGER BAND AND
SEAM SOLVENT OR APPROVED EQUAL

STANDARD CONCRETE

CURB - MODIFIED
#4 x 1'-6"
[(#13 x 457] REBARX

#4 [#13] REBAR,
EXTEND REBAR TO

INLET GRATE (TYP.)

1 3/74" [44.5]

D + 3" [76.2]

MINIMUM EXCAVATION
LEAN CONCRETE

D + 6"
SECTION A-A
CROSS BAR SPACER 1 1/2" (401

6"

LB" [76.2] MIN.

[152. 4]

#4 [#13] REBAR AT

2'-0" [610] 0.

Lo ST

m &
Il

\ J L \
6" [152.41 0.C. (TYP.) 3/16" 6 mm1V1" 125 mm)

SECTION C-C

GRATE SLOT WELDING DETAIL

ELEVATION |

TYPICAL GUTTER GRADE

[152. 4] DEEP GRATE SLOT

TYP.

DEPRESS TOP OF SLOTTED DRAIN
AND CATCH BASIN GRATE
[12.7 mm] BELOW THE GUTTER GRADE

172"
GUTTER SURFACE

‘\ E6" [152. 4]

|
T OPTIONAL SUMP
AS SPECIFIED IN PLANS

CROSS BAR SPACER

#4 [#13] REBAR
DRILL HOLE, APPLY X

GALVANIZED PAINT
AND INSERT REBAR

1 374" [44.5]

3/16" [6 mm] 1" [25 mm]

3/16" [6 mml V1" [25 mm%

—ﬁ h 3/16" [4.8]

5 3/716" [131.8]

C.

SECTION D-D
CROSS BAR SPACER

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

D — C -
P ¢| 172"
] [40]
4
e L |e" 2.4
—1/8"
o2
. Ly
[4. 8]
D~ C—
SECTION B-B
GRATE SLOT DETAIL

NOTES:

PAINT ALL WELDS AND QOTHER
NON-GALVANIZED PARTS WITH

ONE COAT OF ZINC RICH PAINT
AND TWO COATS OF ALUMINUM
PAINT PER SECTION 710.

USE A 15 OR 30 POUND

[6.8 OR 13.6 KILOGRAM] ROOF ING
FELT MATERIAL, OR OTHER PRODUCT
AS APPROVED BY THE PROJECT
MANAGER, FOR A BOND BREAKER.

DETAILED DRAWING

ANDA . _
SECTION 604, 708, 710 604-08
TYPE 1
CURB INLET WITH

SLOTTED DRAIN

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




40"

[1016.0]

PLAN

OPENING IN
ROOF SLAB

FRAME

32"
[812. 8]

32"

ROOF SLAB

| AND Vv _DROP

4" [IOI.G]I

40" [1016.0]

TOP BACK OF CURB (TYPICAL)

48" [1219.2]
RCP CLASS 2 %%

CENTER OF
STRUCTURE
& OPENING

6"

30" [762.0] **

6"

34" [863.6]S0.

33 3/4"
[857. 31

40"

[1016. 0] s0.

x
§

!
1 3" [76.2]

N

SECTION A-A

CURB TO GRATE

~

33 374"
[857. 3]

8 1/8"
[206. 4]

&
[STRUCTURE & GRATE

8C /

33 3/4" (857.3]

8 1/8"

[206. 4]

\ EDGE OF

MATCH INLET APRON OR
ROADWAY CROSS SLOPE

&

‘ STRUCTURE & GRATE

1 172" [38.1]

r—l 3/8" [34.9]

AAANA00

SECTION B-B
STRAIGHT BAR GRATE
TYPE |x*

IF NO APRON IS USED SHIM
GRATE AS NECESSARY TO
MATCH ROADWAY CROSS SLOPE.

;

CONCRETE ADJUSTING
RINGS AS NECESSARY
(2" [50. 81 MIN. - 12" [304.8] MAX.)

T ROOF SLAB

- 48" [1219.21RCP CLASS 2
/ﬁ (AASHTO M 170) %*

SLOPE TO DRAIN

INLET

SECTION VIEW

OUTFALL DIRECTION
OF PIPE VARIES

[152.4 x 152.4] x W2.9

\OPTIONAL SuMP

AS SPECIFIED IN PLANS

33 374"
[857. 3]

c ¢
FLOW 33 3/4"
g [857. 31
8 1/8"
[206. 43

TBC /

33 3/4" [857. 3]

T

R
—[3" [76.21 “—1 3/4" [44.5]

SECTION C-C
VANE STYLE GRATE
TYPE V %

ALL CONCRETE IS CLASS GENERAL OR APPROVED EQUAL.
SEE PLANS FOR LOCATIONS AND QUANTITIES.

SET ALL FINAL INLET GRATE ELEVATIONS TO ENSURE
THAT POSITIVE DRAINAGE IS PROVIDED FROM THE
FLOWLINE OF THE CURB AND GUTTER SECTION INTQ
THE INLET.

STANDARD UNLESS OTHERWISE NOTED ON PLANS.

PLAN STATION AND OFFSET IS TO THE CENTER OF THE
STRUCTURE.

TYPE I AND TYPE V GRATES ARE INTERCHANGEABLE
WITH THE SAME FRAME AND HAVE THE ABILITY TO BE
ROTATED 90 DEGREES IN ANY DIRECTION., INSTALL
GRATE TO MATCH FLOW DIRECTION SHOWN.

PROVIDE SAFETY LUG ON STRAIGHT BAR GRATE
BETWEEN EACH BAR.

% SEE QUALIFIED PRODUCTS LIST FOR APPROVED GRATES

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 604 604-14
DROP INLETS
TYPE | AND V

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




33 3/4" [857. 3] 33 3/4" (857, 3)
40" [1016. 0] ) 34" [863.61S0. )
| | ‘ ‘ ‘ ‘ SAFETY Onnannmnmnmnm
for ) E N LUG
INNNNY
ST 5] 5] 5] 5] 5] 5] 5] C C
‘ 40" [1016.01 SQ. ‘ 5 .
‘ ‘ N FLOW Juuduyuyuyuuyuuuy N FLOW .
A A 4" [101. 63 3" [76. 2] T bttt T 33 3/4" [857. 3] 33 3/4" (857.3)
T— —T 40" [1016. 01 SECTION A-A ¢lefc|dlc|c]clc]|c]c|c
8 1/8" [206.4] 8 1/8" [206.4]
1o =i " TBC T8C
‘ ‘ ‘ 257 [635. 0 {  STRUCTURE & GRATE
PLAN - FRAME
‘ 33 3/4" [857. 3] ‘ 33 3/4" (857. 3] ‘
\ 172" [38. 3/3" [9. 5]
T MATCH INLET APRON *‘ r 3/8" £34.91 3" 76. 2]
OR ROADWAY CROSS ¢
PR SLOPE 7 RN
[206. 41 f A
MDGE OF 3" [76.2] 3" [76.2] | 3/4" [44.5]
GRATE
TBC (TYPICAL) CURB TO GRATE SECTION B-B SECTION C-C
25" 635.01 & STRAIGHT BAR GRATE VANE STYLE GRATE
f : | STRUCTURE & GRATE
TYPE Il % TYPE VI %
3 -8" [1117.6]
2'-8" [812.8]
b /e e
4 b 4
. i K NOTES: ALL CONCRETE IS CLASS GENERAL OR APPROVED EQUAL.
b
. " A SEE PLANS FOR LOCATIONS AND QUANTITIES.
" “ 6" [152. 41—~ | , 32" (812. 8 > le—6" [152. 4]
N o o | SET ALL FINAL INLET GRATE ELEVATIONS TO ENSURE
. ! THAT POSITIVE DRAINAGE IS PROVIDED FROM THE
D 30" . \ FLOWLINE OF THE CURB AND GUTTER SECTION INTO
3 .gv| 278 : [762. 01 s ; THE INLET.
(1117.67| (812.81 s *k : ‘ -
o7s #% STANDARD UNLESS OTHERWISE NOTED ON PLANS.
. 75%
bt B4 AT T [ oran | MIN. GR PLAN STATION AND OFFSET IS TO THE CENTER OF THE
- STRUCTURE.
. ¢ R TYPE Il AND TYPE VI GRATES ARE INTERCHANGEABLE
4 ggTHATTEHDE 9SOANI13EEGFRREAE'\ASE IQNEN:‘AI\I/)IERETCHTEIOQBILIII\ITSYTATLOL Bt UNITS SHOWN IN BRACKETS [1 ARE
D) D S GRATE 70 MATCH FLOW DIRECTION. SHOWN METRIC AND ARE IN MILLIMETERS (mm)
5 5 5 ' ™ OUTFALL DIRECTION : UNLESS OTHER UNITS ARE SHOWN.
L * MOF PIPE VARIES PROVIDE SAFETY LUG ON STRAIGHT BAR GRATE
BETWEEN EACH BAR.
6" [152.4]1 (TYP.) \ #4 [#13] BARS DETAILED DRAWING
‘ STCIZMA§<3|33M8] % SEE QUALIFIED PRODUCTS LIST FOR APPROVED GRATES. REFERENCE DWG. NO.
| .C. STANDARD SPEC. -
| SPACES EQUALLY 3ECTION 604 604-16
\ DROP INLETS
TP VIEW SECTION VIEW ggT'lsoF'NEAcLlrlsEUDMPlN PLANS TYPE HIIAND VI
TYPE 11l AND VI DROP INLET EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




B
LY
b
N
RN
SN
LS
ES
o

36 3/4" [933.5]

35 1/4" [895.4]

ﬁ %3" [76.2]
1

17 374"
[450. 9]
GRATE ELEVATION

172"

[12.71
3 3/18" BACK OF CURB
[81.01

1 7/8" [47.6]
ROOF SLAB — {
a4 apqayagygad - . 9" [228.6]
[ i 6" [152.4] = 14.. ol 61
6" [152.4) 6" [152.4) -
e 9 1/2
[N 33" [838.2] FLOWLINE —— |41 3]
48" [1219.2] © 43" [1092.2] 31" [787. 4]
>
. D TYPE B
307 [762. O1kk CURVED VANE STYLE *
FLow / 0.75% MIN. GRADE
. 3" [76. 21 SLOPE TO DRAIN E———
>
1
- *
6" [152.4] A A A A (Y . 17 374"
y s | > s > I OUTFALL DIRECTION OF 36 3/4" [933.5] {450. 91 GRATE ELEVATION
‘ } } PIPE VARIES 35 1/4" [895.4]
‘ ‘ ‘ ‘ BACK OF CURB
T T ‘ 1 172" [38. 1]
OPTIONAL SUMP .
‘ ‘ AS SPECIFIED IN PLANS et ivar 131.8] 2" [50. 81
\ \ T :
777777777777777777777777777777 T
: . 9" [228.6]
! 6" [152.4] i".. t101. 61
| 9 1/2"
A ] 33" [838. 2) FLOWLINE —— L2413
TYPE B CURB INLET 43" 1[1092. 2] 31" [787.4]
TYPE A
NEW SIDEWALK OR BUFFER e
ya STRAIGHT BAR STYLE *
> S B ol
12
[304. 8)
et 2
ADJUSTING RING AS
NEEDED (SEE DETAIL BACK OF CURB (TYPICAL)
T 5. > —= DRAWING 621-00)
6" [152.4] A . P CENTER OF STRUCTURE
y A . AND INLET
s . NOTES:
48" [1219.2] )
A SEE PLANS FOR LOCATIONS AND QUANTITIES.
> > PLAN STATION AND OFFSET IS CENTER OF STRUCTURE.
30" [762. 01wk N #%STANDARD UNLESS OTHERWISE NOTED ON PLANS.
£ 48" [1219.2] SET ALL FINAL INLET GRATE ELEVATIONS TO
RCP CLASS 2 ENSURE THAT POSITIVE DRAINAGE IS PROVIDED.
A (AASHTO M 170) 36" [914. 47
> e WHEN USED AS A COMBINATION M.H. AND THE
DEPTH IS GREATER THAN 4' [1200], OFFSET
IS THE ACCESS HOLE/GRATE OVER THE M.H. STEPS.
- B B b
6 [152. 4) | . .° |- %*SEE QUALIFIED PRODUCTS LIST FOR APPROVED GRATES.
i 1A ' A A 1° A
| |
} } } | UNITS SHOWN IN BRACKETS (1 ARE
e ‘ METRIC AND ARE IN MILLIMETERS (mm)
‘ ‘ OPTIONAL SUMP UNLESS OTHER UNITS ARE SHOWN.
PECIFIED IN PLAN
e ‘ AS SPECIFIED LANS
DETAILED DRAWING
REFERENCE DWG. NO.
; STANDARD SPEC. _
24" [609.6] SECTION 604 604-18
TION A-A
SECTIO TYPE A AND B
ROOF SLAB CURB INLETS

NOTE: SEE DETAIL DRAWING NO. 604-02
FOR REINFORCING REQUIREMENTS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




REFLECTOR (®

~—3

.

172" [89]

3/4"

(191

1" 1251 R 4" 11021 ——
5 (1271 OPTIONAL TAPERED END ® . ﬂ "“ ) Vasan T
’_; ~>‘ l<— 1 3/4" [44] — 6" [152] 1447 —! 31/2"
™ T o } (891
SR A | i \%\iusz] Poiy . _
(g 251 | LOOP (TYP. ) U | (2061 1'-2 3/4" sgt iolg
= ] CHL,i / (SEE LOOP DETAIL) H¥::::::::::::1:i:> R S B = .
. o T T o —————=— 172"
7[11421’] | \ | gty oy o ey e L,_ Z ——
= === === R an togn "
T = :E—" L 31727 1891 2'-8" [813]
7 1/2" '__;‘E:j*:::::::::::::j OPTIONAL LOOP (TYP.) [l 71/2 b . [152]
(1911 | (SEE OPTIONAL L ‘ tisn 10 374" 72 2 S — -
1" [25] R — g 'y 4 LOOP DETAIL) ¥::::::::::::*f= —_— (3 ;s41 | L
[3301 == == === ====7 = | | ‘ ‘
N —|— — H-—————— r . 'i - T = - | r
I~ % see noTE jl . K | ‘
77" 2 174" [57] 3" [76] 3" [76] |
«—J“ 8 3'-1" [940] 3'-10" [1170] ['3'4-9'] 3/4 A I
T 1
END VIEW
% SEE NOTE ELEVATION VIEW * SEE NOTE | 174" [321DIA.
. 2 -0" [610] PIN W/ 3" [76]
?1/57,,61[6510%';\‘?& )WASHER INTERMEDIATE REBAR NOT SOUARE WASHER
1" (257 SHOWN FOR CLARITY (SEE DETAIL)
(TACK WELD)\_ o X END VIEW
7 - T = :%% === OPTIONAL
[ \ : : [ M TAPERED
1" -or ; : : ; | 1 3/4" (+ 1/8") END ®
3051 M | \ X X i 5 [44 (t 313
Wl E == = ' ' == = = r \ " " ]
\ ' ' \
=11 172" - ' ' — " === |
[5971 } ; ; } - 8" [z00] 8 1/8" |
. ALTERNATE 8" [2001 DIA. Se= 2061 |
| A, |
HOLE FOR SPECIFIC SITES L (N
SENSITIVE TO SMALL ANIMAL [ _ _N_ _ NfE=—F—— __ 10
41« 10'-0" [3.05 ml CROSSINGS %% <
b B SEE ALTERNATE ALTERNATE CONCRETE 72 1T
CONNECTING PIN DETAIL® ggggTEERTERAIL PLAN VIEW BARRIER RAIL DETAIL 1911 } }
. DETAIL #5's [#16' s1(TYP. ) OPTIONAL ©gLN£E‘$mGREFV';,_ﬁ$E'V§R -]
0829 7 EQBED ' 174" 1321 R YELLOW PER MUTCD
T 172"
{ - 091
2" 151 _ \ r/ I
MIN. CL. } } w s [ ’ W%,,p_
" . — 710
#4's [#13's] AT 9 3s8" [2381 | | REBAR —— 3¢ | %—
7" [17810.C. | | 1"-5 3/8" LR ‘
(SEE REBAR DETAIL) 3 | | (4413 R3S i }
" 2'-2" [6601| 11 172" KT N N\ 15 e N ————— -
e s 7 374" [197] :' |: 12921 R % T
CL. (TYP.) L | ‘ o Y
7 3/4" 11971 || \ } (2543 1o ‘ ‘ 3/4" 1191+ |~—
Y | I. \‘ | B [4061] T 5 1/2.. _ 6.. 1
- N T o [140 - 152]
. f 5 174" [133] 5 174" [133] REFLECTOR
2 174" [57] (SEE NOTES)
. 16 SPACES AT 7" [178]
END VIEW 4" noz1— NOTES:
(D USE CLASS DECK CONCRETE OR EQUIVALENT.
ELEVATION VIEW
- 3/4" [191 DIA. BAR REBAR DETAIL  (REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
3/4" 1191 DIA. BAR : AASHTO M 31 [31M]. GRADE 60 [4201.
7/8" [221 R @CUNNECT EACH 10" [3.05 mISECTION WITH CONNECTING PINS AS %3/4" [19 mml CHAMFER ENTIRE
\ DETAILED AND CONFORMING TO AASHTO M 270 [270M], GRADE 36 OPENING (OR SUFFICIENTLY
378" (174") 4 (TYP.) C ) [25010R BETTER. CONNECTING PINS NEED NOT BE PAINTED. ROUNDED SO THAT A SMOOTH
m m - . ) R TS.) 1/2" [
3/87 1747 4 00P FABRICATION REQUIR Ts: . @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER EaﬁfAFEES,”SL ASCCEPTAZBLE[. 3 mm
OR 3'-3" [991] TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
[9.5 mm (6 mm)] [102 mm] 1. USE REINFORCING STEEL CONFORMING TO ASTM %% USE THE ALTERNATE 8" [200 mm]
[9.5 mm (6 mm)] 0102 mm1 TP A 706 [706M], GRADE 60 [4201FOR REBAR ® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST DIA. HOLE IN THIS RAIL ON A

(- %3 174" (83
|
1

6" | 2'-10 3/4" [882]
. 11521
4 #6 [#19] REBAR
[1021 [
CcCC———

LOOP DETAIL®

BEING WELDED TO LOOPS.

. LOOP ENDS CONSIST OF SMOOTH ROUND BARS

CONFORMING TO AASHTO M 270 [270M],
36 [2501.

COLD BEND THE LOOPS BY USING A JIG THAT
WILL PRODUCE AN ACCURATE RADIUS WITHOUT
MARRING THE BAR. DO NOT HEAT THE BAR TO
FACILITATE BENDING.

GRADE

WELD REBAR TO LOOPS MEETING SECTION 624
REQUIREMENTS USING 1/8" [3 mmlDIA.

E8018 ROD. DO NOT TACK WELD THE PIECES
TOGETHER PRIOR TO WELDING.

NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

IG" [1521
2 1/4" [571R

OPTIONAL LOOP DETAIL®

PTIONA P_FABRICATION R IR TS
USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
M 270 [270M], GRADE 36 [250] TO FABRICATE THE OPTIONAL

LOOPS.

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
THE BAR TO FACILITATE BENDING.

NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REINFORCING STEEL.

CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF PRECAST
SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER FIT-UP
CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL AS ON
TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION.

(® ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 ml. USE ALUMINUM ALLOY
MEETING THE ALUMINUM ASSOCIATION ALLOY AA5052-H32. FOLLOW THE
MANUFACTURER' S SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW
PAVED (FLUSH) MEDIAN APPLICATIONS. REFLECTORIZE BOTH SIDES.

@ DO NOT INSTALL UNANCHORED CONCRETE BARRIER RAIL FOR OBSTACLES WITHIN
6.5 [2.5 mIOF THE BASE (TRAFFIC SIDE) OF THE RAIL. SEE DTL. DWN NO.
605-05 FOR CONCRETE BARRIER RAIL ANCHORS.

(® THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO THE
VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS.

(@ GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS
AFTER FABRICATION/BENDING. EPOXY COAT IN ACCORDANCE

CASE-BY-CASE BASIS AS SPECIFIED
IN THE PLANS.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

SFaNDARD SPEC DWG. NO.
SECTION 554, 605, 624, 711 005700

CONCRETE
BARRIER RAIL

WITH SUBSECTION 711.02. 1. GALVANIZEIN ACCORDANCE —REVISED-

EFFECTIVE: SEPTEMBER 2014

WITH ASTM A153, B695 (CLASS 50) OR OTHER APPLICABLE MARCH 2017

ASTM GALVANIZING STANDARDS.

MONTANA DEPART MENT
OF TRANSPORT AT ION




TRAFFIC TRAFFIC TRAFFIC NON- TRAFFIC TRAFFIC TRAFFIC TRAFFIC NON- TRAFFIC
SIDE SIDE SIDE SIDE SIDE SIDE SIDE SIDE
2" [50.81 DIA. PINNING

HOLE (TYP.)

ATTACHMENT "A"
(SEE DETAIL)

. ATTACHMENT "A" ATTACHMENT "A"
4" [1001 (TYP.) (SEE DETAIL) (SEE DETAIL)

/7ASPHALT PAVEMENT CONCRETE PAVEMENT
| L /| X

£ /: - % T "% =T "%
\ | \ \

DRILL 1" [25] DIA. PILOT HOLES

WHEN NECESSARY

1" [25.41 DIA. x 30" [762]
GALVANIZED STEEL PIN

ATTACHMENT "B"
(SEE DETAIL)

12 374" [3241 (TYP.)

END VIEW (TYP. ) END VIEW OPTION 1 = TRAFFIC ON BOTH SIDES OF C.B. R.| END VIEW END VIEW
(OPTION 1) (OPTION 2) OPTION 2 = TRAFFIC ON ONE SIDE OF C.B.R. (OPTION 1) (OPTION 2)
TYPE 1 ANCHOR TYPE 2 & 3 ANCHORS
(FOR TEMPORARY OR PERMANENT CONCRETE BARRIER (FOR TEMPORARY CONCRETE BARRIER RAIL
RAIL INSTALLATIONS ON ASPHALT PAVEMENT) INSTALLATIONS ON CONCRETE PAVEMENT)
ATTACHVENT ATTACHMENT
LOCATION (TYP. ) LOCATION (TYP. )

PINNING HOLE (TYP.)
2'-0" [600] 2'-0" [600] 2'-0" [600] 2'-0" [600] 2'-0" [600]

4-—‘ ’-‘* 1'-0" [300]
\
o <:é o o

- - 7

[P
[P
TNEITT

o o o o
|
oo mom—] 20 e 5'-0" [1525)
1
TYPE 2 ANCHOR TYPE 3 ANCHOR
TYPE 1 ANCHOR PLAN VIEW PLAN VIEW
PLAN VIEW
NOTES:
(D USE THESE ANCHORS WITH STANDARD CONCRETE BARRIER
RAIL (C.B.R.), AS SHOWN IN DTL. DWG. NO. 605-00,
WHEN DEFLECTION OF THE SYSTEM NEEDS TO BE LIMITED.
(@CAST THE PINNING HOLES INTO THE C.B.R. USING 2" [50.8]
I.D. STEEL PIPE. DO NOT DRILL THE PINNING HOLES.
3" [76] @ USE STEEL CONFORMING TO AASHTO M 270 [270M], GRADE
TYPE 2 ANCHOR: TYPE 2 ANCHOR: 36 [250]10R BETTER FOR PINS AND ATTACHMENT ANGLES.
3" x 1/2" x5 172" . 9l 1 1/16" [27.01 GALVANIZE IN ACCORDANCE WITH SUBSECTION 711.08.
[76 x 12 x 140] —] ~—1 1/2" [38] ONY DIA. HOLE
‘ W, @USE TYPE 2 ANCHORS WHEN A DEEPER EMBEDMENT (5 1/2"
TYPE 3 ANCHOR: ¢\ 7 TYPE 3 ANCHOR: [1401) INTO THE BRIDGE DECK OR CONCRETE PAVEMENT IS
3" x 3/8" x 5 1/2" — " 13/16" [20.61] PERMISSIBLE.
3k 3 ks \ 13/16" [20.61 DIA. - e o e ot

® ADJUST THE LOCATION OF THE TYPE 2 OR TYPE 3 ANCHORS
TO AVOID THE MAIN REINFORCING WHEN PLACED ON

} TYPE 2: 1/2" [12] TYPE 2 ANCHOR: | BRIDGE DECK.
TYPE 3: 3/8" [10] 3" x 3" x 1/2" L x 8" \ ® USE SHIMS TQ PROPERLY FIT THE TYPE 2 AND TYPE 3 ANCHORS
‘ [76 x 76 x 12 L x 200] 3 (761 ‘ TO THE BARRIER AND ROADWAY SURFACES.
i TYPE 3 ANCHOR: . ‘ (@ AFTER REMOVING TYPE 2 OR TYPE 3 ANCHORS, CLEAN THE UNITS SHOWN IN_ BRACKETS [1 ARE
: 3" x 3" x 3/8" L x 8 | T HOLES IN THE CONCRETE PAVEMENT AND FILL WITH AN METRIC AND ARE IN MILLIMETERS (mm)
‘ [76 x 76 x10 L x 2001 1 ‘ APPROVED NON-SHRINK OR EPOXY GROUT. UNLESS OTHER UNITS ARE SHOWN.
T T ‘ ‘ 4" [100] |
TYPE 2 ANCHOR: ‘ \ " ‘ ] (®REMOVE TYPE | ANCHORS BY FIRST DRIVING THE STEEL
1 1/16" [27.01 DIA. HOLE/‘ 4" 11001 |- P 2 O 1N BOLT wiTh /_q 8" 2001 PINS DOWN THROUGH THE BARRIER TO ALLOW LIFTING DETAILED DRAWING
‘\5 172" 11407 MIN. EMBEDMENT 1 3/4" OF THE BARRIER WITHOUT INTERFERENCE. THEN REMOVE REFERENCE DWG. NO.
TYPE 3 ANCHOR: 8" [200] T . (4473 THE PINS FROM THE PAVEMENT AND FILL THE PINNING HOLES STANDARD SPEC. 605-05
13/16" [20.6] DIA. HOLE ‘ T3 TYPE 3 ANCHOR: WITH AN APPROVED SEALANT. SECTION 554, 605
[441 " .
3 AN o ook WITH ®DO NOT INSTALL ANCHORED CONCRETE BARRIER RAIL FOR
ATTACHMENT "A" DETAI 3 1727 (851 MIN. ATTACHMENT "B" DETAL OBSTACLES WITHIN 3.5' [1.1 mlOF THE BASE (TRAFFIC SIDE) CONCRETE BARRIER RAIL
OF THE RAIL. ANCHORS
~-REVISED-- | EFFECTIVE: SEPTEMBER 2014
MARCH 2017 MONTANA DEPARTMENT
OF TRANSPORTAT ION




g 3/8"

REFLECTOR ®

[238] " [251R = fe——3 1/2" [89] OPTIONAL
OPTIONAL TAPERED END (D 4 (oz) EQBEC%ED
- e 34T a4 — ~—1'-0" [305] 13747 14—~ =
| 6" 1'-0 3/8" ‘
| \T\i' . i [3151] e
1"=2 1/8" | | (1521 |4 -0 378 | [y£1521
13591 | I | 3151 . 1"-2
‘ LOOP (TYP.) \ L 1'-10 ‘ L 35931
= I g4e—— /(SEE LOOP DETAL) ‘==—=—=——=—=———=—=—="H L 5591 = [
HeE— - - — = — — — — — I 0 12" P _ L0 ] 2s)
10 1/2" ! ! ——tHr
| | 12671 A _r
[2671 . 310" 0 12" } T =
| o ,7%&31::::::::::::j R ¥ 32891 [ = [1169] (267 e e e
[2551R 10 1/2" \ 10 172" T 2671
! n | 2671 . o (251
12671 | OPTIONAL LOOP (TYP.) _JI , . T+
. L (SEE omuomJ:::::::::::::E: L 1"-4 172 = -8 172" [11691 = — Ly
1" [251R — - - C*‘:,}::::::::::::J LOOP DETAIL) } [419] (5211
| — e 2
- £3561 A S —— 4,,,‘,,,,{ 77777777 4 AR | s
; IS~ % SEE NOTE T r R / -
u??s] 2 14 157 an oz ar o2 [5|27] }*[5127]
3'-1" [940] 3'-10" [1170]
! ! 1"-4 3/s,8" AN
END VIEW % SEE NOTE ELEVATION VIEW * SEE NOTE (18]
. INTERMEDIATE REBAR NOT 2'-8 3/4" (8321
1" 1251 SHOWN FOR CLARITY
3" [76] SQUARE WASHER :—L—
(1/4" [6]1 THICK) AT T - - T
(TACK WELD) \ \ \ END VIEW
1"-4 3/8" [ \l l \ i | 374" (£1/8") -
C_gn B M \ . . [ 5 [44 (£3)] _ _ _
-V Fa361 K | ‘ : : ! Y OPTIONAL
— ) — —— —— g g ——— r R it - T SE TAPERED
gl e ] i == s U O =i St END ©
| | ' . |
L | ! ! | | —r e
o_ 7 ‘ ' ' ‘ ] L o
f f ==
ﬂJ L«l 174" (321 | A . s e XTT"Mz7z- 7 ===k o
‘ o' -0" (305 m) ‘ ALTERNATE 8" [2001 DIA. HOLE | ['30'5°]
- .05 m FOR SPECIFIC SITES SENSITIVE
CONNECTING PIN DETAIL® ‘ ! TO SMALL ANIMAL CROSSINGS ** —————
SEE ALTERNATE TALL /T T R T
CONCRETE BARRIER
o CONCRETE BARR PLAN VIEW ALTERNATE TALL CONCRETE
[305] BARRIER RAIL DETAIL
. . . I 1/4" [321 DIA. PIN
| 172t 1) T #6's [#13Ts] (TYP. ) OPTIONAL . WITH 3" [76] SQUARE
cL. TAPERED 4" 11021 .
- T ] END@ /1 1/2" [381R WASHER (SEE DETAIL)
7 3/4" } } —
11971 #6's [#19' s] AT | | [
P 11" 12801 O.C. .
7 3/4" (SEE REBAR DETAIL) } } NOTES:
(s, ‘ ! ;‘EB&?«IQ] 12" (@USE CLASS DECK CONCRETE OR EQUIVALENT.
. | | 2'-5 2'-7 5/16"
T 374 " 517 M 7491 [7951 @ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
(1971 2" [511 MIN. . . U
CL. (TYP.) 3'-4 3/4 AASHTO M 31 [31M], GRADE 60 [4201.
A 110351
7 3/4" | | i (® CONNECT EACH 10° [3.05 mISECTION WITH CONNECTING PINS AS
11971 | | 112 DETAILED AND CONFORMING TQ AASHTO M 270 [270M], GRADE 36 [2501
7 30 [ \ [2921 R OR BETTER. CONNECTING PINS NEED NOT BE PAINTED.
/4" | \ | r
11971 2 174" 1571 | | @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
1 L — — — || 1 279 FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
” L - (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
f i i PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER
5"11251— 10 SPACES AT 117 [280] 2'-3" (6861 | 6 174" [159] OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE
‘ | THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT,
CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED EARLY
END VIEW ELEVATION VIEW 54" 1197 DIA. BAR N FABRICATION.
7/8"1221R REBAR DETAIL (® ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 ml. USE ALUMINUM ALLOY
MEETING THE ALUMINUM ASSOCIATION ALLOY AA5052-H32. FOLLOW THE
38" (1/4") e P_FABRICATION REQUIREMENTS: > MANUF ACTURER' S SPECIFICATIONS FOR ADHESIVE MOUNTING.  IN NARROW
. 4 (TYP. ) ) PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
B AR 3/8" (1/4) VR I. USE REINFORCING STEEL CONFORMING TO ASTM @“S"'HNE'Q';"(,LGREFWLHEI‘%E'VOER
. A 706 [706M], GRADE 60 [4201 FOR REBAR 3'-3" [990] JELLOW PER MUTCD (@ THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO
OR BEING WELDED TO LOOPS. THE VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS.
i 9.5 mm (6 mm) 102 mm 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS (® GALVANIZE OR EPOXY COAT LOOPS AND
7/8 \ (TYP. ) CONFORMING TO AASHTO M 270 [270M], < . CONNECTING PINS AFTER FABRICATION/
221 R 9.5 mm (6 mm) 102 mm GRADE 36 [2501. . 6" [152] BENDING. EPOXY COAT IN ACCORDANCE
T ) 2 174" [S7T1 R WITH SUBSECTION 711,02.1. GALVANIZE  UNITS SHOWN IN BRACKETS [1 ARE
C 53 1/4" [821 3. COLD BEND THE LOOPS BY USING A JIG THAT IN ACCORDANCE WITH ASTM A153, B695 METRIC AND ARE IN MILLIMETERS (mm)
‘ o ; ' mLRLRIZEOQEEEBﬁg ACSSRQ[T)% f‘éB'TUSTHWE'nggT OPTIONAL LOOP DETAI® 2 154" - (CLASS 50) OR OTHER APPLICABLE ASTM  UNLESS OTHER UNITS ARE SHOWN.
. . GALVANIZING STANDARDS.
» ‘[|521 2'-10 3/4" [883] TO FACILITATE BENDING. A, DETAILED DRAWING
w ! . %3/4" [19 mmlCHAMFER ENTIRE OPENING
11021 F #6 [#19]1 REBAR 4. WELD REBAR TO LOOPS MEETING SECTION 556 QPTIONAL LOOP FABRICATION REQUIREMENTS: (OR SUFFICIENTLY ROUNDED SO SRFAZE,&%NSCPEC, DWC.  NO.
— r ) REQUIREMENTS USING 1/8" [3 mm] DIA. USE_CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO \ | THAT A SMOOTH EDGE RESULTS. ) SECTION 554, 556, 605, 711 202~ 10
E8018 ROD. DO NOT TACK WELD THE PIECES M 270 [270M], GRADE 36 [2501TQ FABRICATE THE OPTIONAL LOOPS. ! 5 1/2" - 6" ! 1/2" [13 mmICHAMFER IS ACCEPTABLE.
TOGETHER PRIOR TO WELDING. ! [140 - 1501 TALL CONCRETE
#% USE THE ALTERNATE 8" [200 mmlDIA.
LOOP DETAIL® 5. NO ADDITIONAL WELDING IS PERMITTED ON THE o GOkD BEND THE LOOPS BY USING A JIC THAT WILL PRODUCE AN HOLE IN THIS RAIL ON A CASE-BY-CASE BARRIER RAI
ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT REFLECTOR L
SMOOTH ROUND BARS OR REINFORCING STEEL. THE BAR TO FACILITATE BENDING. " SEE NOTES) BASIS AS SPECIFIED IN THE PLANS
—REVISED- EFFECTIVE: SEPTEMBER 2014
3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR VARCH 2017

REINFORCING STEEL.

MONTANA DEPART MENT
OF TRANSPORT AT ION




® MINIMUM REFLECTIVE
SHEETING,
YELLOW PER MUTCD

WHITE OR

5

172"

[140 -

9 3/8"
[2381

-

3.1/2"
4"

1"-0" [305] ﬁ-—‘

891 —— | =—

002l —— | =—

3'-10"
[1169]

1'-4

31/2" 891 |

- 6"
1521

REFLECTOR

(SEE NOTES)

1'-2 1/8"

10 172"

172"
[4191

4" [IOZ]J

374"

7/8"

374"

374"

374"

3"

[76] SQUARE O
WASHER ( 1/4"/f f
(TACK WELD)

[6] THICK)

[3561

10 172"

1'-8 1/2"

1o | 1521

LEFT END VIEW

[ 1" [251]

_g"

2
1" -1

*»l L*I 174" (321

(8381 (LT.

172"

4_iT' [1781

5"

(1271 * SEE

1'"-4 3/8"

END)

[5971 (RT. END)

374"

2 1/4"
[57 - 641 - y

CONNECTING PIN DETAIL®

I 1/2" [381CL. 1

2"

2'-8 374"

(8321

1 7

[251

[511 MIN.CL.

LEFT END VIEW

10"

R

#4's [#13' sIAT
[17810. C.
(SEE REBAR DETAIL)

(TYP)

[254]1R

1" [251R

‘ L2 174" [57]

[191DIA. BAR

3/8" (1/4") [9.5 mm (6 mm)I™ 4" [102 mm]

TYP.

3/8"

7/8" [221 R

L/

(1/4") [9.5 mm

(6 mm)]

- 21/2" C j

2'-10 374"

(8831

e |
[1521'

4" 11021

’/»we

———
T

[#19]1 REBAR

LOOP DETAIL®

[3591]

12671 |

[2671

LooP

OPTIONAL LOOP

(SEE OPTIONALJ’\ |
LOOP DETAIL? -~ L

(TYP.
(SEE LOOP DETAIL)

:ja 174" [82]

4" [102 mm]

7/8" [22]1 R

374"

[19] DIA. BAR

3'-3" [991]

2 174"

IG" [1521
5.

[571R

OPTIONAL LOOP DETAIL®

REFLECTOR ®

)

t:::::::::::::t%
(Typ.) NI

2'-5" [737]

S~ % see noTE

3'-10"

[11701

[
2 140 51—
1

NOTE

ELEVATION VIEW

r

INTERMEDIATE REBAR NOT SHOWN
FOR CLARITY

4161

A

A

\44@444

LOOP FABRICATION REQUIREMENTS:

USE REINFORCING STEEL CONFORMING TO ASTM A 706 [706M],

WELDED TO LOOPS.

LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M 270 [270M],

GRADE 60 [4201FOR REBAR BEING

GRADE 36 [2501

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE RADIUS WITHOUT MARRING

THE BAR.

WELD REBAR TO LOOPS MEETING SECTION 556 REQUIREMENTS USING

DO NOT HEAT THE BAR TO FACILITATE BENDING.

1/8" [31DIA. E8018 ROD.

DO NOT TACK WELD THE PIECES TOGETHER PRIOR TO WELDING.

NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.

P TIONA

P_FABRICATI

R IR 1Y

USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTQO M 270,

[27OMIGRADE 36 [2501TO FABRICATE THE OPTIONAL LOOPS.

2.
172" [89]
[1021

re" f1s21 3

=3 BENDING.

e 4"

8 1/8"
[2061

1'-2 374"
T 1/2" [375]

[1911

7 1/72" 3 172"
[1911 T

10 374"
[2731

> -g"
_ 8131

3" [76] J

2 1/8"

% SEE NOTE  [54]

1"-1 3/4"

[349]

(271
[1021
[1021

RIGHT END VIEW

1 374" (x1/8")

J/—I 174" [32]1 R

[44 (£3)]

#4 [#13]
REBAR

10"
[3051] 2'-2"

16607 o172

[2921R

10" -0"

[3.05 m]

NOTE:

PLAN VIEW

10"
[254]

5 1/4" [133]

1"-5 3/8"
(4411

1t -gn

[4061

e——5 1/4"

[133]

3'-4 3/4"

BETTER.

LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER

RAIL SECTIONS.

POSITION FROM THE BOTTOM AND THE 1

TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL
172"

[38] MINIMUM CLEARANCE AT ALL LOCATIONS.

#5's [#16's] (TYP.)

16 SPACES @ 7"

[1781]

4" 11021 J

ELEVATION VIEW

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE
RADIUS WITHOUT MARRING THE BAR.

DO NOT HEAT THE BAR TO FACILITATE

NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REINFORCING STEEL.

[10351]

NOTES:

4" 11021 .
s 1 172" [381R
7

#4 [#13]
REBAR

2'-7 5/16"

[7951

1 o1/2"
[292]1 R

11" [279]1 2'-5 1/2"

[7491
6 1/4"
203"

REBAR DETAIL LEFT END

[1591

[6861]

(DUSE CLASS DECK CONCRETE OR EQUIVALENT.

(@REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING
TO AASHTO M 31

[31M], GRADE 60 [4201

@B CONNECT EACH 10' SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M 270 [270M],
CONNECTING PINS NEED NOT BE PAINTED.

GRADE 36 [25010R

@ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT
TAPER TO FACILITATE FORM REMOVAL.
ARE ACCEPTABLE.

RECTANGULAR CUTOUTS

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL.
NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL
ROADWAY AL IGNMENT,

ASSEMBLE AND PIN SUFFICIENT

CURVES AS WELL AS ON TANGENT. THIS IS

TO BE DETERMINED EARLY IN FABRICATION.

REBAR DETAIL RIGHT END

ALLOY MEETING THE ALUMINU
FOLLOW THE MANUFACTURER'
MOUNTING, IN NARROW PAVED
REFLECTORIZE BOTH SIDES.

2" 151

MIN.  CL.

#4's [#13" s1AT
7" 117810. C.
(SEE REBAR DETAIL)

(@ SEE DETAILED DRAWINGS 605

! ON THE ADJACENT CONCRETE

[251R
2 5/8"

671

6 374"

FABRICATION/BENDING.
711.02. 1. GALVANIZE IN AC
(CLASS 50) OR OTHER APPL

(171l

10" [2541R *3/4"

73747 L1971 TS0 THAT A SMOOTH EDGE RE

[19 mm]ICHAMFER ENTIRE OPENING

® ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 ml. USE ALUMINUM

M ASSOCIATION ALLOY AA5052-H32.
S SPECIFICATIONS FOR ADHESIVE
(FLUSH) MEDIAN APPLICATIONS,

-00 AND 605-10 FOR INFORMATION
BARRIER RAIL SECTIONS. THE

OPTIONAL TAPERED END DETAIL MAY ALSO BE USED HERE.

® GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS AFTER
EPOXY COAT IN ACCORDANCE WITH SUBSECTION

CORDANCE WITH ASTM A153, B695
ICABLE ASTM GALVANIZING STANDARDS.

(OR SUFFICIENTLY ROUNDED
SULTS. ) 1/2" [13 mm]CHAMFER IS

t ACCEPTABLE.

1 1/2" [38] CL. (TYP.)

DETAILED DRAWING

7 374" 11971

1" [251 R

REFERENCE DWG. NO.
STANDARD SPEC. 605-15
SECTION 554, 556,605, 711

777/X777

2 -0"

UNITS SHOWN IN BRACKETS [1 ARE
‘ METRIC AND ARE IN MILLIMETERS (mm)
1 UNLESS OTHER UNITS ARE SHOWN.

[610]

2 1/4" [57]J‘
I

CONCRETE BARRIER
RAIL TRANSITION

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

RIGHT END VIEW MARCH 2017

MONTANA DEPART MENT
OF TRANSPORT AT ION




11521
— =3 1/2" [89] 1" [251 R "—»‘
—  ~—4" 11021 3" (761~ rg— 4\\f44«
5" (1271 —» .
" 1
r 1" [251 R et sz _ LOOP (TYP. )
(SEE LOOP DETAIL)
9 7/8"
1"-2 3/4" 2513
[375] L
10" 12551 R 1 .. 190l
— 3 172" [89) _ [281-?] Y o === _________ 7" 1178] =
7 /2" .
" » ) . ) (1901 | 1" [25] R | ter
[251 R — ptoqr 10 3/ 2 1/8 1'-1 3/4 y Je-_ — - (1521
3301 [2731 (541 [349] f **************** - L —T t
I 2N ] - — —— - = = — — — — 6" [1521] " [76
f/ n\\\¥447 1 3" [76]
- . T * SEE NOTE I t, 4"
(1781 3" [76] 2 174" [57] 3" [76] (1021
a 2" -1" [635] 3'-10" [1170]
T 1
[102]
2'-0" [610]
LEFT END VIEW % SEE NOTE ELEVATION VIEW * SEE NOTE
2'-0" [610]
RIGHT END VIEW
INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY NoTES:
T T
! ! (DUSE CLASS DECK CONCRETE OR EQUIVALENT.
Ve | |
1'-0" [305] - | | @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
1 I | AASHTO M 31 [31M], GRADE 60 [4201.
(iji:: SEii } () CONNECT EACH 10" [3.05 mISECTION WITH CONNECTING PINS AS DETAILED AND
B | | CONFORMING TO AASHTO M 270 [270M],
1 374" (+1/8) [44 (£3)] o | | PINS NEED NOT BE PAINTED.
! ! @ CUTOUTS ON LEFT END OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
NoTE TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
10" -0" [3.05 m] (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
REBAR TYPICAL AT LEFT END ONLY. TAPER THE CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
REBAR HEIGHT AS NEEDED BY MAINTAINING THE PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
VERTICAL POSITION FROM THE BOTTOM AND THE FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT CURVES AS WELL
1 1/2" [38 mm]CLEARANCE AT ALL LOCATIONS. PLAN VIEW AS ON TANGENT. THIS IS TO BE
6 (® SEE DTL. DWG. NO. 605-00 FOR
2" 51 (1527 CONCRETE BARRIER RAIL SECTION.
. MIN. CL. s DETAIL MAY ALSO BE USED HERE.
1 174" 321 R OPTIONAL LOOP (TYP. )
. | (SEE OPTIONAL . . (@ GALVANIZE OR EPOXY COAT LOOPS
w [#13) ) ) | LOOP DETAI ) #5's [#16's] (TYP. ) BENDING. EPOXY COAT IN ACCORDANCE WITH SUBSECTION 711.02. 1.
REBAR o oge ?ﬁ ﬁ%ﬁ?g glAT 9 3/8" [238] | IN ACCORDANCE WITH ASTM A153
. . . C. ASTM GALVANIZING STANDARDS.
L4061 |1'-5 3/8"  (SEE REBAR DETAIL) EEEEEEEEE
ot gn| 11172 f441] y ‘ *3/4" [19 mmlCHAMFER ENTIRE OP
tec01| [2921 R e 3 7 3/4" [1971 3 I SMOOTH EDGE RESULTS.) 1/2" [13 mmlCHAMFER IS ACCEPTABLE.
10" CL. (TYP.) A ‘7777777
(2541 7 374" [197] N 7/8" [221 R
Lo il il peieill |
T
- - },,,,,,,, A, ‘k(
5 1/4" [133] —| T
174" (57 15 SPA AT 7" (17
2 571 " “02]4,l ! 5 SPACES 11781

DETERMINED EARLY IN FABRICATION.

2'-8" [813]

GRADE 36 [25010R BETTER. CONNECTING

INFORMATION ON THE ADJACENT
THE OPTIONAL TAPERED END

AND CONNECTING PINS AFTER FABRICATION/
B695 (CLASS 50) OR OTHER APPLICABLE

ENING (OR SUFFICIENTLY ROUNDED SO THAT A

/7 374" 1191 DIA.

GALVANIZE

BAR

3'-3" [990]

REBAR DETAIL LEFT END LEFT END VIEW

3" [76] SOUARE WASHER

(1/4"

[6] THICK)

(TACK WELD)\:

7/8"

— 1"-11 172" (5971

<
K
<&
4

*»l L«I 174" [32]

CONNECTING PIN DETAIL®

% SEE NOTE

ISOMETRIC VIEW

[221 R

[1021

o

ELEVATION VIEW

374" [19] DIA. BAR

/8" N "
e 8.. (1/4..) f"“ (TYP.)
378" (1/74") 4

OR
9.5 mm (6 mm) 102 mm
(TYP. )
9.5 mm (6 mm) \_102 mm

| 2'-10 3/4" [883]

: %3 1/4" 182]
|
1

6" [152]

#6 [#19] REBAR

LOOP DETAIL®

2.

3.

LOOP FABRICATION REQUIREMENTS:

USE REINFORCING STEEL CONFORMING TO ASTM 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
A 706 [706M], GRADE 60 [420] FOR REBAR M 270 [270M], GRADE 36 [250] TO FABRICATE THE OPTIONAL
BEING WELDED TO LOOPS. LOOPS.

LOOP ENDS CONSIST OF SMOOTH ROUND BARS 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
CONFORMING TO AASHTQ M 270 [270M], ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
GRADE 36 [2501 THE BAR TO FACILITATE BENDING.

COLD BEND THE LOOPS BY USING A JIG THAT 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
WILL PRODUCE AN ACCURATE RADIUS WITHOUT REINFORCING STEEL.

MARRING THE BAR. DO NOT HEAT THE BAR TO
FACILITATE BENDING.

WELD REBAR TO LOOPS MEETING SECTION 556
REQUIREMENTS USING 1/8" [3 mmlDIA. E8018
ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING.

OPTIONAL LOOP DETAIL @

2 1/4" [571 R

UNITS SHOWN IN BRACKETS [) ARE
NO ADDITIONAL WELDING IS PERMITTED ON THE METRIC AND ARE IN MILLIMETERS (mm)
SMOOTH ROUND BARS OR REINFORCING STEEL. UNLESS OTHER UNITS ARE SHOWN.

OPTIONAL LOOP FABRICATION REQUIREMENTS:

=) o

DETAILED DRAWING

REFERENCE
STANDARD SPEC.

SECTION 554, 605, 711

DWG. NO.
605-20

CONCRET
RAIL TERMI
(ONE-WAY

E BARRIER
NAL SECTION
DEPARTURE)

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

MARCH 2017

MDTA

MONTANA DEPART MENT
OF TRANSPORT AT ION




€ SPLICE
4.1/4" " " " REFLECTOR
(1081 Y 4 1/4" 3/4" (197 6" X 8'X 14 REFLECTORIZED

\ / WOOD BLOCK (PDBOI1%)
r1081 DIA. HOLES TYPE Il (HIGH

INTENSITY)
SHEETING WHITE OR
YELLOW PER MUTCD

WASHER
RECESS NUT (FBBO4%)

(FWC16a%) &

o
\ W-BEAM _
‘ ‘ ‘ (RWMO4 0~ b%) | 7" [175) T
SPLICE BOLT SLOT 1 \ 1
29/32" x 1 1/8" 5/8" DIA. x 1 1/4" - . .
[23.0 x 28.6] O | O ¥ fiie x 321 . . -1 4" 105
| ‘ | 5/8" DIA. x 1'-6 [635] {100 TO 1301
(TYP. ) —————— | ‘ | SPLICE BOLT M6 X 4571
% ‘ ‘ (FBBOI %) (TYP. ) GUARDRAIL BOLT
| | (F 4 %) "
POST BOLT SLOT | fb | } BBO. % 8" [205]
3/4" x 2 172" o .
£19.1 X 63.5] o/ | o POST HOLE DETAIL WOOD BLOCK / f18301® 3716" 151 DIA.
} } (SEE DETAIL) } | LSZDOF » :
‘ \ . . ‘ 3/4" [20]
POST HOLES POST
! ‘ (2053 (1551 (SEE DETAL) R />
! ‘ [ t1020® | ! 1 172"
| 8120 | WOoD POST / | K[:&S]
o L BE 7 (PDE 02 %) I . 0]
501 —~f """ 2" SRCEI IO [ 374" ( 5
{501 I A L > 115
BEAM SPLICE 7" (3501 / L_J
(LAP IN DIRECTION OF ADJACENT TRAFFIC) 11753 REFLECTOR
3/4" [19] WOOD POST AND MOUNTING DETAIL (SEE NOTE 3)
DIA. HOLE ® STANDARD UNLESS SPECIFIED
WO0D BLOCK OTHERWISE IN PLANS.
PDBO | %

e

8"
CONCAVE WOOD BLOCKOUT
[208532 F“:‘ (SEE DETAIL)
‘ | ! ‘ REFLECTOR
\ : . [205) I I ; |

] | I W- BEAM WASHER (FWC160%) &
bty RECESS NUT (FBBO4%)

|
|

RAIL ELEMENT LENGTH = 13'-6 1/2" [4.13 m] ‘
| ;

o | (RWMO4a-b%)
RAIL SPLICE /I | f\—RAIL SPLICE |
T "
| | ‘ NoRwAL 5/8" DIA. x 1'-6" i*: s
PLAN ! M6 X 457] e = — ]
. . SHOULDER /7 7
‘ 1 3/4"x2 172" BOLT ‘ . - . GUARDRAIL BOLT
‘ SLOT PATTERN IN TOP OF RAIL [g 60 ] 24901 %Slg] (FBBOA%) PO
| TYPICAL BEAM SPLICE - RAIL ELEMENT (TYP.) | € RAIL L [635]
| | (MIN.®) | APPROX. POST HOLES
| \ POST POST ¢ \ | (SEE DETAIL)
: — | — :
[ o [ o | | 1 | | o [ o |
I — : — — EDGE OF
e e —— i ——— . R e TRAFFIC = N/
[ S o1 T D T (=2 - | LANE 3|" 6' -0"
‘ \ ] \ 1 Toivresy | | I (7901 » Lo [18301®
i ‘ \ | ‘ @ SLOPE I
\ i \ ‘ SLOPE I 3 -qn
‘ : ‘ : | VARIES } } [10201®
) R 1 \ . R [
3°-1 V" [955] : 37 -1 Yy 19551 4" [100] HIGH CURB FLUSH L \ ‘
r—" | ‘ WITH GUARDRAIL FACE VA .
: 6'-3" [1.905 m] | 6" -3" [1.905 m) WHEN SPECIFIED [
‘ \ | (SEE DTL. DWG. NO. [ ‘
| RAIL ELEMENTS SPLICED AT i 603-28 AND 609-05) Ll
‘ 25'-0" OR 12'-6" ([7.62 m OR 3.81 m] ‘ DIA.
TYPICAL INSTALLATION 7" [175IMIN.
8" [200] MAX.
DIRECTION OF ADJACENT TRAFFIC CONCAVE WOOD BLOCKOUT
FOR USE WITH ROUND POST
ELEVATION OPTIONAL ROUND WOQOD POST
MOUNTING DETAIL
NOTES: (® STANDARD UNLESS SPECIFIED
OTHERWISE IN PLANS.

(@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE ® WIDENING IS REQUIRED IF FINISHED SHOULDER IS LESS THAN
OF INSTALLATION. 2'-0" [0.6 mlFROM THE TRAFFIC LANE.

@USE WOOD BLOCKS OR OTHER "MASH' APPROVED @®DO NOT INSTALL W-BEAM GUARDRAIL FOR OBSTACLES WITHIN e R T e e (m)
BLOCKS. AFFIX BLOCKS TO POSTS WITH TWO 16 PENNY 5.3' [1.6 mlOF THE FACE OF THE RAIL. UNLESS OTHER UNITS ARE sHowm.
GALV. NAILS OR 14 GAUGE WIRE WRAP, ’

@USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS.

@ ATTACH REFLECTORS TO POSTS EVERY 25 FEET [7.62 m], DETAILED DRAWING
INCLUDING TERMINAL SECTIONS, WITH THE REFLECTORIZED @®USE 6' [1830]1 POSTS FOR STANDARD INSTALLATIONS. REFERENCE DWG. NO
SURFACE FACING ADJACENT TRAFFIC. FABRICATE T RD SP . )
REFLECTORS FROM 0.063" [1.6] THICK ALUMINUM ALLOY %SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL SEANDARD SPEC 606-05A
PER SECTION 704 OR PLASTIC REFLECTORS WITH A HARDWARE. SECTION 606, 704
URETHANE HINGE. FASTEN REFLECTOR TO WOOD POST
USING TWO 16 PENNY RING-SHANKED GALVANIZED NAILS METAL GUARDRAIL -

AND TWO 3/16" [4.81DIA. WASHERS IN PRE-DRILLED HOLES. WOOD POSTS (MGS)

(@ ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM RAIL

HEIGHT IS 27 3/4" [7051. “-REVISED--  [EFFECTIVE: SEPTEMBER 2014

JANUARY 2018
MONTANA DEPART MENT
OF TRANSPORTAT ION




HARDWARE.

. ¢ SPLICE REFLECTOR WASHER (FWCI6a%) & REFLECTORIZED
41/4 / 4 1,4 HEX NUT (FNX16a%) TYPE 11l (HIGH
(1081 / [108] W-BEAM INTENSITY)
‘ ! 374" [19) (RWMO4a- b%) SHEETING WHITE OR
‘ DIA. HOLES ® YELLOW PER MUTCD
SPLICE BOLT SLOT | | | ® 5/8" DIA. x 10" 7" 11751
3 ) | ‘ | M6 x 254] .
29/32" x 1 1/8 1 5/8" DIA. x | 1/4" GUARDRAIL BOLT
[23.0 x 26.63 - | O tmie x 321 (FBBO3%)
e N ‘ SPLICE BOLT PO
i ﬂ}g}/ (FBBO1%) (TYP. ) ROUTED WOO0D BLOCK f6351 4" 10 5"
POST BOLT SLOT \ | £100 1o 1301
B BOCT 550 ! L POST HOLES
[19. 1 % 63.57 ﬂ% ﬂ%‘ (SEE DETAIL) 7
e | Eot1®
! W6 x 8.5 18301
| | POST HOLE DETAIL W52 x 12.6 ka/m] I
: : STEEL POST (. 6" [150] URE THANE
! ‘ (PWEO1 %) H H 3 -qn HINGE
I8 12 | 8 6" [10201® TOP OF 125
! ! [205] [155] (.
12161 STEEL
2" (501 >~ | 2" 1501 T N H H POST
I .
7 [ 174" 6]
BEAM SPLICE } (1751 14— L,,| 1/8" [29]1 [ I 6 151 . 34" DIA. (TYP.)
===t 1 Bl [ /18"
(LAP IN DIRECTION OF ADJACENT TRAFFIC) | .. 13501 ﬁ‘F cap MAX’\JL\ 201
1 1/2"
| trs) : STEEL POST AND MOUNTING DETAIL (351
. AL 3/4" 1191 4 L . (® STANDARD UNLESS SPECIFIED REFLECTOR
3/8" 110] DIA. HOLE 4 174" 11083 OTHERWISE IN PLANS. (SEE NOTE 3)
ROUTED WOOD BLOCK
PDBO I * _
6" [155] TS e
FINISHED
) (D INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE OF
SHOULDER
INSTALLATION.
2" -0" 1"-5" 22"
T @ USE ROUTED WOOD BLOCKS OR OTHER "MASH" APPROVED (0.6 m] | [440] (6601
RAIL i I RAIL BLOCKS. (MIN. ) | APPROX.
SP"'CEN i |8 reos: I ‘[SPL'CE (ATTACH REFLECTORS TO POSTS EVERY 25 FEET [7.62 ml,
\ | 1l | | INCLUDING TERMINAL SECTIONS, WITH THE REFLECTORIZED EDGE OF ‘
[ j | SURFACE FACING ADJACENT TRAFFIC. FASTEN REFLECTOR TRAFFIC
I I L ‘ \ TO STEEL POST USING AN APPROVED ADHESIVE. REFLECTORS LANE\ =
| RAIL ELEMENT LENGTH = 13'-6 1/2" [4.13 m] || MAY BE BOLTED TO POSTS PROVIDED HOLES IN POSTS ARE 31"
= PLAN s DRILLED BEFORE BEING GALVANIZED. 7901 2y
‘ ! 3/4"x2 172" BOLT \ (@ ON EXISTING_GUARDRAIL INSTALLATIONS, THE MINIMUM RAIL < SLOPE
‘ | SLOT PATTERN IN ‘ HEIGHT IS 27 374" (7051 akgrEEs
N RAIL ELEMENT (TYP.) .
| TYPICAL BEAM SPLICE | € RAL ® WIDENING IS REQUIRED IF FINISHED SHOULDER IS LESS THAN 1
\ ‘ POST ‘ POST v ! | 2'-0" [0.6 mIFROM THE TRAFFIC LANE. 4" [100] HIGH CURB o
= HLIT ! - s o7 FLUSH WITH GUARDRAIL VA~
°© o . o | o
> [o [ TR e (RTINS S Y 4 (® STEEL POSTS WITH OTHER POST HOLE CONFIGURATIONS MAY BE  FACE WHEN SPECIFIED
e Tl ;wﬁ; T wiu%w; e = ACCEPTED, PROVIDED THEY HAVE AT LEAST THE HOLES (SEE DTL. DWE. NO.
‘ ‘ i ‘ T 1257 | ‘ 3" DETAILED ON THIS DRAWING AND THEY MEET AASHTO'S 603-28 AND 609-05)
! i ! I | 21907 PUBLICATION, "A GUDE TO STANDARDIZED HIGHWAY BARRIER
‘ il ‘ il | HARDWARE" AND "MASH" REQUIREMENTS. TYPICAL INSTALLATION
| H‘ \ H\ | (DO NOT INSTALL W-BEAM GUARDRAIL FOR OBSTACLES WITHIN
i | ‘ | 5.3 [1.6 mIOF THE FACE OF THE RAIL.
13101 /p" 1955), | 3-1 Yy" 19553 ®USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS. SETATLED DRAWING
‘ 6'-3" [1.905 m) ‘ 6'-3" [1.905 m) ‘ USE 6' [1830] POSTS FOR STANDARD INSTALLATIONS. REFERENCE DWG. NO.
1 1 STANDARD SPEC
i | - SECTION 606 606-058B
‘ RAIL ELEMENTS SPLICED AT | * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL
1

25'-0" OR 12'-6" [7.62 m OR 3.81 m]
METAL GUARDRAIL -

STEEL POSTS (MGS)

DIRECTION OF ADJACENT TRAFFIC

UNITS SHOWN IN BRACKETS L1 ARE TCREVISED--

EFFECTIVE: SEPTEMBER 2014
ELEVATION UETRE A ARE I MLLMCTERS (om) | iiagy g0rg
. MONTANA DEPART MENT
OF TRANSPORTAT ION




STANDARD

STANDARD
MGS STIFFENED GUARDRAIL SECTION PAY LIMITS@® ® ® MGS
PAY PAY
LIMITS LIMITS
15' -7 1/2" [4.76m] TRANSITION STIFFENED GUARDRAIL SECTION 15' -7 1/2" [4.76m] TRANSITION

{OMIT ON DIVIDED ROADWAYS)

6'-3" [1905] 2 SPACES e 6 SPACES @ 1'-6 3/4" 1'-6 3/4" [4751P0OST SPACING 6 SPACES @ 1'-6 3/4" 2 SPACES e 6'-3" [1905]
3'-1 172" (4751 4751 3 -1 /2"
[955] [955]
OBSTACLE o o
2'-11" 70 3' -8

i

i

H KA

h

[(0.9m TO 1.12 m]

HAHHKA

B A i

12" -6"

[3.81 m] (TYP)

e DFECTON
OF TRAFFIC

QUARTER POST SPACING

STIFFENED GUARDRAIL SECTION PAY LIMITS@ ®

STANDARD MGS

STANDARD MGS
PAY LIMITS®D PAY LIMITS®D
HALF POST SPACING 3'-1 1/2" [955]

6'-3" [1905] 4 SPACES @ 3'-1 1/2" [955] 4 SPACES @ 3'-1 1/2" [955] 6' -3" [1905]

(OMIT ON DIVIDED ROADWAYS)
OBSTACLE
3'-8" T0 5'-4"
[1.12m TO 1.25m]
12'-6" [3.81 ml(TYP) ‘ DIRECTION
‘ o TRAFFC

HALF POST SPACING

NOTES:

(O SEE DTL. DWG. NO. 606-05A AND 606-05B
FOR STANDARD MGS GUARDRAIL AND
ASSOCIATED HARDWARE.

@ 0BSTACLES CLOSER TO THE FACE OF RAIL
THAN THE INDICATED LIMITS REQUIRE THE
USE OF A RIGID BARRIER SYSTEM WITH
LITTLE TO NO DYNAMIC DEFLECTION.

@ LAP ALL RAIL IN THE DIRECTION
OF ADJACENT TRAFFIC.

@ ALL POSTS AND BLOCKS
ARE STANDARD DIMENSIONS AS PER
DETAILED DRAWING NO. 606-05A AND 606-05B.

®RAIL IS RWMO8a-bx*.

@PAY LIMIT DEFINED BY RAILS CONTAINING
A SECTION OF REDUCED POST SPACING.
LIMITS SHOWN ARE FOR EXAMPLE
ONLY, ACTUAL PAY LIMITS WILL DIFFER
DEPENDING UPON SPLICE LOCATIONS.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA . -
SECTION 606 606-07

STIFFENED GUARDRAIL
SECTIONS (MGS)

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




STANDARD MGS |

LONG SPAN MGS GUARDRAIL PAY LIMITS 62'-6" [19.05m] FOR 25 -0" [7.62 mI1SPANQ

,_STANDARD MGS
PAY LIMITS®D PAY LIMITS®D
MINIMUM ‘ ‘ ‘ ‘ MINIMUM
62'-6" [19.05m] 3 CRT POSTS AT 6'-3" [1.905 m] 25'-0" [7.62 m] SPAN (OMIT 3 PQSTS) 3 CRT POSTS AT 6'-3" [1.905 m] 62'-6" [19.05m]
GUARDRAIL =12-6" [3.81 m] =12"'-6" [3.81Im] GUARDRAIL
A =
I
\
— - e o 5 R - - hey - - e e T
30" | E— E— et —t E— —t
(7853
= = = = = =
I I I I e T e ;L I I I I
| ] i clog OBSTRUCTION T cl o I I
I [ 1 I | | I [ I I [
I I 1 12" 3001 |1 P I I I I
I I I CLEAR 1 - I I I I I
- . (MAX. ) |
A—= (MIN. ) [t 22 -6 [686m 1
DIRECTION
—~—
OF TRAFFIC
3 POSTS OMITTED
STANDARD MGS | LONG SPAN MGS GUARDRAIL PAY LIMITS 50'-0" [15.24m] OR 62'-6" [19.05m] FOR 18' -9" [5.715m1SPANQ ‘ STANDARD MGS
PAY LIMITS®D PAY LIMITS®D
MINIMUM ‘ ‘ ‘ ‘ MINIMUM
62'-6" [19.05m] 3 CRT POSTS AT 6'-3" [1.905 m] 18' -9" [5.715 mISPAN (OMIT 2 POSTS) 3 CRT POSTS AT 6 -3" [1.905 m] 62'-6" [19.05m]
GUARDRAIL =12'-6" [3.81m] =12'-6" [3.81m] GUARDRAIL
A =
I
| e : — : o —
. S - — .:% — e — - — - - - & — A;fgrif — o - o — - — - - — !%c;;ffk — e — - — 'o%;r— e — - — - - —  —o — 7.':+:;7 e — = — - — P —!%9%
(7853 |
= = = = =
I I I || pe—m——— e e e — 1 L I I I I
| ] i clog OBSTRUCTION | F Cl ] I I
I [ 1 I | | I I [ I I
I I 1 12" 3001l |1 P I I I I
I I I CLEAR 1 — I I I I I
16" - 4, (MAX. ) |
A— (MIN. ) [t 6-3 M.9%5m 1
g DIRECTION
OF TRAFFIC
2 POSTS OMITTED
STANDARD MGS | LONG SPAN MGS GUARDRAIL PAY LIMITS 50'-0" [15.24m] FOR 12'-6" [3.81 mISPANQ® ‘ STANDARD MGS
PAY LIMITSQ® PAY LIMITSQ®
MINIMUM ‘ ‘ ‘ ‘ MINIMUM
62'-6" [19.05m] 3 CRT POSTS AT 6'-3" [1.905 ml 12' -6" [3.81 mISPAN (OMIT 1 3 CRT POSTS AT 6'-3" [1.905 ml 62' -6" [19.05m]
GUARDRAIL =12'-6" [3.81 m] POST) =12'-6" [3.81 m] GUARDRAIL
A =
I
- e — = — .:G%; — - — - — - -— & — ﬂ;fggf e —— - — - — - - - — !%Q;;ffk — e — - — I;Q%;,f - — - —- -— - —e — 7I,:+:;7 e —— - — - — P— —!%9%
[785] ‘
= = = = =
I I I I Fr——————————— q I I I [ I I
I [y my clog OBSTRUCTION | Fl ey my I I I
I [ 1 I | | [ I I [ I I
I I 1 127 3001 |1 P I I I I I
[ [ I CLEAR [ | . e [ [ [ [ [ [
10 - . Ol
A ] T - 0'-0" [3.05 m] (MAX )I
DIRECTION
—~—————————————
OF TRAFFIC

POST OMITTED

STANDARD MGS POST
AND BLOCKOUT(®

A 6 CRT POSTS (PDEO9%) WITH ONE 12"[3051JW00D BLOCKOUT (PDBI11%) EACH

STANDARD MGS POSTS

T 0 8 3

AND BLOCKOUTS(D

i B R

r
OBSTRUCTION | ﬁ
|
|
I
|
|

PLAN VIEW

12" 6"
[305] [155]
7

7[175] 14"

x|t [350]
(1753

374" [191—
DIA. HOLE

12" WOOD BLOCK
PDB1I%

12" [305]1W00D

BLOCKOUTS (PBD 11%) 16D DOUBLE
\ /7HEAD NAIL
7" - WASHER (FWC16a%)
“80],,,f,f§:,7:::,,f AND RECESS NUT

=~ (FBBOS¥)
5/8" x 1'-10"
2 -1 M6 x 5601
16401 GUARDRAIL
W-BEAM BOLT

(RWMO4a-b*)
> N é\ N
6'-0" [1830] g AN . AN

|
(4003 | 3 1/2" (90
%}, DIA. HOLES

CONTROLLED
RELEASING
TERMINAL (CRT)
POST (PDEO9x%)

2 -0"
6101

SECTION A-A

NOTES:

(D SEE DTL. DWG. NO. 606-0SA AND 606-058

FOR STANDARD MGS GUARDRAIL AND ASSOCIATED
HARDWARE.

@LAP ALL RAIL IN THE
DIRECTION OF ADJACENT TRAFFIC.

@ TYPICAL SPLICE LOCATIONS SHOWN, MAY VARY
BASED ON ACTUAL RAIL SEGMENTS INSTALLED.
PAY LIMITS NOT DEPENDENT ON SPLICE LOCATION.

(@ DO NOT INSTALL MGS LONG SPAN
GUARDRAIL FOR ABOVE-GRADE OBSTACLES
WITHIN 8' [2.4mlOF THE FACE OF THE RAIL.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. B
SECTION 606 606-09
UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN. LONG SPAN

GUARDRAIL (MGS)

--REVISED- -
JANUARY 2018

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




NORMAL

FINISHED
6" x 8" x 14" REFLECTOR SHOULDER
3/4" [19] [155 X 205 X 3503
DIA. HOLES ® WOOD BLOCK (PDBOI %)
1" WASHER (FWC16a%) &
¢ SPLICE [25) RECESS NUT (FBBO4%)
4 174" / W-BE AM
[108]; :Ellols/]‘l (RWMO4a-b*) 7" [175]
\ | \ PO
‘ ‘ ‘ 5/8" DIA. x I'-6" 16351
MI6 X 457]
| ‘ | GUARDRAIL BOLT
SPLICE BOLT SLOT i | i (FBBOA*) v
/ " I I/ " " "
t10s < om. 61" —O— | O B D xn 1 POST HOLE DETAIL
.0 x 28. | | MI6 x 323 WOOD BLOCK
(TYP. ) — | ‘ ‘ SPLICE BOLT (SEE DETAIL)
=P | ‘ (FBBOI%) (TYP. ) I
8 6 \ 7' -6
POST BOLT SLOT \ fb || (2051 055 ROST HOLES Lo (22901
3/4" x 2 1/2" ‘ | (SEE DETAIL) | |
[19.1 X 63.5] 2 | ¥ } WOOD POST [
‘ ‘ o NOTE:
o . O 7" (POST MEETING SAVE AT Jao THIS GUARDRAIL SYSTEM IS USED WHEN
‘ \ ‘ nrs | . L 114703 THE 2'-0" [610] WIDENING BEHIND THE
! ! == 1 (350] L POSTS CANNOT BE PROVIDED, AS PER
| | 7 L DTL. DWG. NO. 606-05A & 606-058.
‘ ‘ 11753 |
" | PROFILE
2" | RIS | 3/4" [191— .
1501 —f |5 2" DIA. HOLE b
(501 \ \
BEAM SPLICE WOOD BLOCK o
(LAP IN DIRECTION OF ADJACENT TRAFFIC) PDBO1 % -
WOOD POST AND MOUNTING DETAIL
REFLECTORIZED
TYPE IIl (HIGH
INTENSITY )
SHEETING WHITE OR
6--ﬁ_‘ ’.ﬁ YELLOW PER MUTCD
[155) |
eu T
[2051
8" i i . P
\ . [205) I \ I ; | ar 1o
T ; T [100 TO 130)
A \ ~ 8" [205]
AIL ELEMENT LENGTH = 1 - 1/ 413 m
\ RAIL ELEMENT LENGT 3-8 1/2" (413 m] \
RAIL SPLICE —/F=— ‘ —{\—RAIL SPLICE
\ PLAN \ .
‘ . . ! 3/16" [5]
! ; géfogL(IJQPA?Tgé]RXN 63'5]! TOP OF RAIL TOP OF DA YR
TYPICAL BEAM SPLICE IN RAIL ELEMENT (TYP.) RAIL W0ooD N
| ! | & POST >-3/4" (201
| | POST ‘ POST | ‘
e — i —— =7 NOTES: o ‘
e o, . ‘7 77777 j ‘77”777707 ,°‘ n 20 N
< fo T ! T A o T ot T @ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE ® DO NOT INSTALL LONG POST W-BEAM GUARDRAIL 34t L 3 (15) 1 1/2" 135)
=t — ‘ — = | OF INSTALLATION. FOR OBSTACLES WITHIN 5'-6" [1.65 m)
i ‘ ‘ 251 OF THE FACE OF THE RAIL.
! | : | ‘ (7901 @ USE WOOD BLOCKS OR OTHER "MASH" APPROVED
! \ ! BLOCKS. AFFIX BLOCKS TO POSTS WITH TWO USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS. REF TOR
| | nEFLEL TUR
! | ‘ | ! 16 PENNY GALV. NAILS OR 14 GAUGE WIRE WRAP. (SEE NOTE %)
| ! | ! | @ BEGIN INSLOPE BREAK AT CENTER OF POST.
R ‘ T3 1 12" @) ATTACH REFLECTORS TO POSTS EVERY 25' [7.62 ml,
| [955] : ! : [955] \ INCLUDING TERMINAL SECTIONS, WITH THE *SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
r—»‘ \ i«—»‘ sEgléEcCTTOERIEeEE Eg%égEF;Scmoc OAGDBJAC[ENE]TTRAEFIC‘ GUARDRAIL HARDWARE.
f " . f " ABRICA L M 0. "L, HICK
‘ 6-3" (1.805 m | 6 -3" [1.305 ml ALUMINUM ALLOY PER SECTION 704 OR PLASTIC
! . ! REFLECTORS WITH A URETHANE HINGE. FASTEN
| _RAIL ELEMENTS SPLICED AT 12'-6" INTERVALS [3.81 m] | REFLECTOR TO WOOD POST USING TWO 16 PENNY
‘ ! RING-SHANKED GALVANIZED NAILS AND TWO
€ TION OF ADJACENT TRAFFIC 3/16" [4.8] DIA. WASHERS IN PRE-DRILLED HOLES.
DETAILED DRAWING
@ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM REFERENCE DWG. NO
ELEVATION RAIL HEIGHT IS 27 3/4" [705]. . .
STANDARD SPEC. 606-11A
SECTION 606, 704
UNITS SHOWN IN BRACKETS (1 ARE METAL GUARDRAIL -
METRIC AND ARE IN MILLIMETERS (mm) _
UNLESS OTHER UNITS ARE SHOWN. LONG POSTS wooD
(MGS)
“-REVISED--  [FFFECTIVE: SEPTEMBER 2014

JANUARY 2018
MONTANA DEPART MENT
OF TRANSPORTAT ION




SPLICE BOLT SLOT

¢ SPLICE
y 4 174"
/ (1081

|
378" [10] 4’~H<*

.
. ! | ;
29/32" x 1 1/8 T 5/8" DIA. x 1 1/4"
[23.0 x 28.6] S " tMI6 x 32
(TYP. ) ] \ ‘ SPLICE BOLT
=0— ‘ | (FBBO1%) (TYP. )
POST BOLT SLOT | ﬁ | |
3/4" x 2 172" o o
[19.1 x 63.5] : ; }
o —b
\ \
| |
I s 172 |
|16l |
2" (501 | o] 2" 150]
BEAM SPLICE

(LAP IN DIRECTION OF ADJACENT TRAFFIC)

.

RAIL i RAIL
SPLICE 8" [205] | [SPLICE
\ W | 1 |
‘ [ i [ | ‘
RAIL ELEMENT LENGTH = 13'-6 1/2" [4.13 m) \

1
PLAN

3/4"x2 1/2" BOLT
SLOT PATTERN IN

/TYPICAL BEAM SPLICE } RAIL ELEMENT (TYP.)
POST POST
1 =) o] 11 } I ogéow’ 1
I N Y T R N | — o L=
S O s i 1 i Fawa i
| \ T \ T 71"[25” |
| w | o
\ il | il |
I3 -1 1720 1 | 3 -1 172"
‘ [955] ; ‘ " oress1 |
i 6'-3" [1.905 m) i 6'-3" [1.905 ml ‘
|
|
1

| RAIL ELEMENTS SPLICED AT 12'-6"

INTERVALS [3.81 m]

DIRECTION OF ADJACENT TRAFFIC

ELEVATION

374"
DIA.

— 1 178" [29]

¢ POST

[19]
HOLES ®
POST HOLE DETAIL
8" 6
[205] [155]
‘ - ‘
| T ‘
I A LN R PO | ‘:Wn 1/8" [29]
B e B W (3501 |1
| T E\
(1753 ‘
3/4" (191 4 LF
DIA. HOLE 4 1/4" [108]

ROUTED WOOD BLOCK

PDBO1 %

NOTES:

(D INSTALL ALL BOLTS WITH HEADS ON TRAFFIC

SIDE OF INSTALLATION.

(@ USE ROUTED WOOD BLOCKS OR OTHER "MASH"

APPROVED BLOCKS.

@ ATTACH REFLECTORS TO PQSTS EVERY 25' [7.62 ml,
INCLUDING TERMINAL SECTIONS, WITH THE
REFLECTORIZED SURFACE FACING ADJACENT TRAFFIC.
FASTEN REFLECTOR TO STEEL POST USING AN APPROVED

REFLECTORS MAY BE BOLTED TO POSTS

PROVIDED HOLES IN POSTS ARE DRILLED BEFORE BEING

ADHESIVE.

GALVANIZED.

@ ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM

RAIL HEIGHT IS 27 3/4" [7051.

REFLECTOR

W-BEAM
(RWM0O4a-bx*)

WASHER
HEX NUT

(FWC16a%) &
(FNX16a%)

5/8" DIA. x 10"
M6 x 254]

GUARDRAIL BOLT
(FBBO3*)

ROUTED WOOD BLOCK
(SEE DETAIL)

POST HOLES
(SEE DETAIL)

W6 x 8.5
[WI52 x 12.6 kg/m]
STEEL POST

(POST MEETING SAME
SPECS AS PWEOI %)

7" [175]

201"
16351

5 -4
116261

8 -0"
(24403

STEEL POST AND MOUNTING DETAIL

® DO NOT INSTALL LONG POST W-BEAM GUARDRAIL
[1.65 m]

FOR OBSTACLES WITHIN 5'-6"
OF THE FACE OF THE RAIL.

(® USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS.
(@ LOCATE POST 12" [305] (MAXIMUM) FROM INSLOPE BREAK.

® STEEL POSTS WITH OTHER POST HOLE CONFIGURATIONS
PROVIDED THEY HAVE AT LEAST

MAY BE ACCEPTED,

THE HOLES DETAILED ON THIS DRAWING AND THEY

MEET AASHTO'S PUBLICATION,
HIGHWAY BARRIER HARDWARE"

* SEE DTL.
HARDWARE.

DWG. NO.

"A GUIDE TO STANDARDIZED
AND "MASH" REQUIREMENTS.

606-80 FOR SCHEDULE OF GUARDRAIL

15"
14403
APPROX.

St O,DE
2

NOTE:
THIS GUARDRAIL SYSTEM IS USED
WHEN THE 2'-0" [610] WIDENING
BEHIND THE POSTS CANNOT BE

PROVIDED, AS PER DTL.
606-05A & 606-058B.

DWG. NO.

PROFILE

INTENSITY)

4" T0 5"

4
/ My /\,/?/ES

REFLECTORIZED
TYPE Il (HIGH

SHEETING WHITE OR
YELLOW PER MUTCD

[100 TO 1301

6" [150] URE THANE
HINGE
TOP OF 1" 2531
STEEL
POST
174" (6]
' DIA. (TYP.)
3/16" (5] =\
GAP MAX. PRk
LR
L
REFLECTOR
(SEE NOTE 3)
DETAILED DRAWING
ANDA . _
SECTION 606 606-118B

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

METAL GUARDRAIL -
LONG POSTS -
(MGS)

STEEL

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




34'-4 1/2" [10.48 m]

12" -6" [3.81 m]

OPTIONAL TERMINAL SECTION WIDENING TRANSITION

OPTIONAL TERMINAL SECTION WIDENING —‘

COMPACT SLOPES PER SECTION 203.

|
| g i
10: 1 OR ' FLATTER
FLATTER | (APPROX. @)
3'-7" [1090IWIDENING @ \ 10t 1 OR
| FLATTER
i 15" MAX.
| |
—_— ]
50 :
S%E}'%T‘A%LL%’EM'S:}-E POST #1 EDGE OF SHOULDER OR FACE OF GUARDRAIL
LOCATION
34'-4 1/2" [10.48 m) 16'-5"% [5.00 m)
T
LENGTH OF NEED
POST LOCATION®
STANDARD MGS OPTIONAL TERMINAL SECTION
PAY LIMITS® PAY LIMITS
TRINITY SOFTSTOP®
34'-4 1/2" [10.48 m) ‘ 12' -6" [3.81 m] ‘
OPTIONAL TERMINAL SECTION WIDENING TRANSITION W OPTIONAL TERMINAL SECTION WIDENING W COMPACT SLOPES PER SECTION 203.
|
| 21303 R
10: 1 OR ' FLATTER
FLATTER | (APPROX. @)
3'-7" [1090IWIDENING @ \ 10:1 OR
| FLATTER
| 15° MAX.
|
\ 1
50
s%?:?%%“h&gyglﬁs EDGE OF SHOULDER OR FACE OF GUARDRAIL
12'-6" [3.81 m) 12'-6" [3.81 m] 9'-4 1/2" [2.86 m] 12'-6" [3.81 m]
POST #1
LOCATION
34'-4 1/2" [10.48 m)
LENGTH OF NEED
POST LOCATION®
STANDARD MGS OPTIONAL TERMINAL SECTION
PAY LIMITS® PAY LIMITS
ROAD SYSTEMS MSKT WITH 9'-4 1/2" RAIL PANELO®

(D OPTIONAL TERMINAL SECTION SYSTEMS VARY, REFER TO
MANUFACTURER' S DETAIL AND ASSEMBLY INSTRUCTIONS.

@ SEE DTL. DWG. NO. 606-05A AND 606-058 FOR MGS GUARDRAIL.
SEE DTL. DWG. NO. 606-20 IF CONNECTING TO EXISTING RAIL
THAT IS NOT WITHIN THE MANAFACTURER'S HEIGHT TOLERANCE.

@ LENGTH OF NEED POST LOCATION EQUALS STATION LIMITS

INDICATED IN THE PLANS.

@7' -0" [2.13m] WIDENING DIMENSION ALLOWS FOR OPTIONAL TERMINAL

SECTION FLARE AND SYSTEM WIDTH.

A MINIMUM WIDENING

DISTANCE OF 5'-0" [1.52m]IS REQUIRED BEHIND POST LOCATION #I.

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 606, 203 606-13

MASH OPTIONAL TERMINAL
SECTIONS

EFFECTIVE: JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




!

RWEO1a-b* j

LOCATION EQUALS
STATION LIMITS

\

RWM14a%

MGS ONE-WAY DEPARTURE

TERMINAL SECTION PAY LIMITS

MGS GUARDRAIL
PAY LIMITS (D

INDICATED IN THE PLANS‘\

6'-3" [1.905 m] 3 -1 172" 3.1 1/2"
o [955] [955]
14061
4" | 1'-0") 0" [255] FBBO3*
. &021 (3051 | | wiTH FwCl6a*
10" [255] 2 150 i UNOER Ut
FBBO3* 2o
WITH FWC16a% A
UNDER NUT - |
T 1 —T— = = oo
s FCAOI:\}%%% iiL ~ LELL 07;70\
g P = [N [ o | ol
I vl o ol
31" 1790
1'-11 778/
FMMOZ* —— FPAOI* ANCHOR A= (6051
N BRACKET 2
= /*: [[50]
- _  _ _ @ 0 1
MGS END POST
(SEE DETAIL) GROUND LINE
| _| | _|
o GROUND STRUT
; I (SEE DETAIL) I L o C?)R STEEL
FNaax 10" [255] FBX16a%
FNX16a% FWCIl6a%
BEARING PLATE (UNDER HEAD & NUT)
(SEE DETAIL) 7 172" 1190) s 1o
FBX20a% {17803
FNX20a% L]
FWC20a%
(UNDER HEAD & NUT)
MGS FOUNDATION TUBE
(SEE DETAIL) —— ]
L LI ,
ELEVATION

STRUCTURAL TUBING
8"

x 6"

g"
[205]

x 3/16"
[203 x 152 x 4.,8]

6" [155] SN
€ 3/4" [19. 1] t2051
_ | [ DIA. HOLE —— ——
T
i |
[25] 1'-5"
¢ 1" [25.4] ‘ t430l
| |y D HOLE—— | 4 |
6 -0"
{18303
3 -10"
{11701
L L | ]
FRONT VIEW SIDE VIEW

MGS FOUNDATION TUBE DETAILS

PTEOG*

5 172" [I40]—>‘ r—
|

WOOD BREAKAWAY
POST
T 1/2"
[1901

€ 374" 119.11
DIA. HOLE ——

§¢ 2 1/2" [63.5]
DIA. HOLE ——

L@_ /8" [22.21/
DIA. HOLE

FRONT VIEW

—

fe—7 172"
(1901

2' -4 1/2"

[725]

SIDE VIEW

MGS END POST DETAILS

PDFO1% -

MGS HEIGHT

RWMO4a-b*

FWC16a%
(UNDER HEAD
AND NUT)

1 1/2" [38] y
FBX16a% FNX16a%
(EIGHT REQUIRED)
8" [2001 65
NEUTRAL AXIS FWC24a% 3" v N
~——1—¢ 1 1/8" [28.6]
FNX24a% 3 751 DIA. HOLE
FPAOI* 5/8" (161~ |~ 4"
END PLATE [100]
8" [200]
SECTION A-A BEARING PLATE DETAIL
FPBO1 %
5 1/2" 5'-7" [1.700 m] ‘
\ 11401 ¢ ¢
8 174" > 3" [75]
2101 1 f/
3/16" PLAN VIEW
153 2" [50. 81 DIA. HOLE
C6x8.2 [150x12. 2] L— 6"
CHANNEL SECTION [1551
6'-6" [1.980 ml
6'-3" [1.905 ml

ELEVATION VIEW

GROUND STRUT DETAIL
PFPO1*

NOTE:

(@ SEE DTL. DWG. NO. 606-05A AND
606-058 FOR MGS GUARDRAIL.

% SEE DTL. DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

SLOT 7/8" x 2"
[22.2 x 50.8]

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 606 606-18

ONE-WAY DEPARTURE
TERMINAL SECTION
(MGS)

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




EXISTING METAL GUARDRAIL MOUNTING HEIGHT

GUARDRAIL MOUNTING HEIGHT TRANSITION@

MGS GUARDRAIL MOUNTING HEIGHT

15'-7 1/2"04.763 m]

28" -1 1/2"(8.573 m]
12" -6"[3.81m]

MID SPAN SPLICE

MID SPAN SPLICE

27 374" [705]
(OR GREATER)

EXISTING POST
] N 1 '_?_' \ o [ of I | ° | of | |
S "5 ‘ ; o T ol ‘ - L e e 2
-‘_—“—‘ b —— — T T P — T c T el T T T F T o T ol - 5|z
oz o . o . o] - . o ' o] . | >0
T 1 ~ |
£z s o ‘ \ T \ [ \ \ \ 5|
. | | | I I I =13
K< \ \ \ \ \ \ =S
23 : : : ' ' : v
o] \ \ \ \ \ \ g
; ; ; ; ; ;
\ \ \ \ \ \
I [l [l [l . [l
N A A A A A
\ 6'-3"[1.905 m] \ 6'-3"01.905 m] \ 6'-3"01.905 m] \ 6'-3"[1.905 m] \ 3'-1 1/2"0 9501
T T T

TRANSITION FROM 27 3/4" [705] (OR GREATER)

NOTES:

@THE MGS TO METAL GUARDRAIL TRANSITION IS PAID FOR
AS LINEAR FEET OF MGS GUARDRAIL.

(@ SEE DTL. DWG. NO. 606-05A, 606-05B, 606-11A, AND 606-11B
FOR MGS GUARDRAIL AND ASSOCIATED HARDWARE.

@ LAP ALL W-BEAM RAIL IN THE DIRECTION OF ADJACENT TRAFFIC.

TO 31" [775) GUARDRAIL MOUNTING HEIGHT

DETAILED DRAWING

UNITS SHOWN IN BRACKETS [1 ARE REFERENCE DWG. NO.
METRIC AND ARE IN MILLIMETERS (mm) ggé':?oANR%O%PEC- 606-20

UNLESS OTHER UNITS ARE SHOWN.

MGS TO METAL
GUARDRAIL TRANSITION

EFFECTIVE: JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




37'-6" [11.43 m]BRIDGE APPROACH SECTION PAY LIMITS ‘ STANDARD MGS PAY LIMITS (D
31 1/4" 2 SPACES e 37 1/2" 4 SPACES e 18 3/4" 4 SPACES @ 37 1/2" [953]= STANDARD MGS POST SPACING
[794) | [9531=75"[1903] [4761=75" [1905] 150" (38101 | @ 75" [1903]
CURB .
(WHEN SPECIFIED) NOTES:
mM M M [ m m m H m _ _ _ @ SEE DTL. DWG. NO. 606-05A FOR STANDARD MGS GUARDRAIL
T T N iE HU HU H H HU AND ASSOCIATED HARDWARE.
I I [ I [ [ I I [ HH HH HH
i i L ot T i i i =ni= i i - i i i @ LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT
e
(DO NOT FLARE BRIDGE APPROACH SECTIONS.
PL AN @ WHERE CURB EXTENDS UPSTREAM OF POST NO. 5, FURNISH
E— 2 NESTED 12-GAUGE W-BEAM RAILS FOR THIS 12'-6" [38101SECTION.
INCLUDE THIS ADDITIONAL RAIL IN THE COST OF THE BRIDGE
R - APPROACH SECTION.
6'-3" [1905] 6'-3" [1905]
) B THRIE-BEAM SECTION W-BEAM TO ) . @A MINIMUM OF 12'-6" [3810]10F W-BEAM RAIL IS REQUIRED
12" -6" [38101 THRIE-BEAM SECTION (RTMO 1 0-b% - THRIE-BEAM TRANSITION 12'-6" [38101W-BEAM BEFORE END TREATMENT.
(RTMO2a-b* - 8- SPACE) 4-SPACE) SECTION (RWTO20%) MGS SECTION (RWMO4a) STANDARD MGS (®
2 NESTED RAILS 2 NESTED RAILS @ ®USE WOOD BLOCKS OR OTHER "MASH" APPROVED BLOCKS.
AFFIX BLOCKS TO POSTS WITH TWO 16 PENNY GALV. NAILS
OR 14 GAUGE WIRE WRAP.
@ SEE BRIDGE PLANS FOR CONNECTION DETAILS AND BOLT LOCATIONS.
= — = *SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL
= HARDWARE.
F — | | M
|
! | | | | | | | |
T T T T T T T T
I I N N I I I I || I || I ||
I I N N I I I I || I || I ||
I I N N I I I I || I || I ||
I I L N e R I A I 1 I || 1 || I ||
I I [ T e O I I I I I I I I
I I e = = =t = =+ - — =+ — — = 70 - 3 1/2"12223)
[ [ (I
N ELEVATION
7/8" [M22]DIA. A = B =« C = — D = A " A "
L R sl 3 I 1/2"19531 3 I 1/2"1953]
(FBX22b%) W/ 1 PLATE CURB
WASHER AND | HEAVY
HEX NUT (FNX22b%) (WHEN SPECIFIED)
(5 PLACES)(D - - — -
——= I
= —
=3 =3 =) =)
POSTS (P1)(F2) (F3) POSTSEI9E ) 1) — = —
[ e
=3 =3
(1022 FeBOTX FHC16ox 370761
. e [1521 W-BEAM TO THRIE-BEAM TRANSITION SECTION
5 18 3T T e il — RWTO2a%
A I ] 30 1 o T 1/ehet (RWTO2b% FOR OPPQOSITE DIRECTION)
6"1152) 1194 / = . = |30 . Im ]
i | 24 187 g 'MT 30"07621 12"1305] i
8"r2031 (] 3/4“[|9]/ (4381 3ran19)
3/4"119] DIA. HOLES / ’ 3/4"1191
DIA. HOLES 787019813 oounD LINE DIA. HOLE 7271823 3/4" 1201 DIA. HOLES (2 PLACES)
4"[100] HIGH CURB WHEN 48"[1219] " 1/4“[36211 7 1/8"[181]
. . "r121 " ]
19 [483]I e 71954/]8 SPECIFIED (SEE DTL. - 1" [241DIA HOLES (7 PLACES)
l02s DWG. NO. 603-28 AND 3"[76] > -5 29,32
e 609-05) L] L1Y ‘
3"[76) - = _t — — (7603 ‘
8"[203) 10"[254] ez 8z 2 3/87 11601\ K » = = 6 5/32"
8"[2031BLOCKOUT POST DETAI SECTION A-A 12 [3051BLOCKOUT POST DETAIL ) S S s
7 5/8"|0194] =)
1'-7 29/32" y ¢ 2 9 7 5/8"
15061 S S [194]
PosTS () () ) G ) (9) T =
PDBI1 1a% d~—\0 C 2 ‘ [6| 556/]32
3"(76) FBBOT* FWC16a% FBBOT* FWC16a% FBBOT* FWC16a% 2 3/8°1160] S—
1 31/32" (501 — 1S
6"[152] 7 178" /T [ B e - e 4 troz 8 1/2"[®
, ‘ 7 5/8" 181 L — — — . (2161
1194 v L 3" " _ . 3" . _ . 30 . . 3 31/32" (101
'2"[305{'1' i trary 24 778" | 32"[813] (7a1y| 24 178 32"1813] t7a77/24 1/8 32"1813) 4 1/4" [108]
6321 17 1190 6321 16321 4 174" 1108)
3/4"119] ’ R " DETAILED DRAWING
DIA. HOLES 3/4"1191 12 2 157167 1751 REFERENCE DWG. NO.
DIA. HOLES 118291 STANDARD SPEC
. GROUND L INE GROUND L INE GROUND L INE : 606-23A
19"1483] 7 5/8 40"11016] 40"11016) 407110163 SECTION 606
1/4"10194] 4"[100] HIGH CURB WHEN NO BOLT 4"[1001 HIGH CURB WHEN THRIE-BEAM TERMINAL CONNECTOR
vy AL SPECIFIED (SEE DTL. SPECIFIED (SEE DTL. MGS THRIE BEAM
31761 DWG. NO. 603-28 AND 4"[1001 HIGH CURB DWG. NO. 603-28 AND RTEO1b* BRIDGE APPROACH
— . 609-05) — WHEN SPECIFIED — — 609-05) — —
6..[‘1‘52] 8..‘[2(‘)3] (SEE DTL. DWG. SECTION -WOOD POSTS
. NO. 6036'53_(%“? UNITS SHOWN IN BRACKETS [1 ARE EFFECTIVE: JANUARY 2018
12"[3051BLOCKOUT POST DETAIL SECTION B-B SECTION C-C SECTION D-D METRIC AND ARE IN MILLIMETERS (mm) VONTANA DEPARTMENT
UNLESS OTHER UNITS ARE SHOWN. OF TRANSPORT AT ION




37 -6"

[11.43 m] BRIDGE

APPROACH SECTION PAY LIMITS

STANDARD MGS PAY LIMITS @

29" 2 SPACES @ 37 1/2" 4 SPACES e 18 3/4" 4 SPACES @ 37 1/2" [953]= STANDARD MGS POST SPACING
17373 (9531 :75"[1903] | [4761:75" [1905] 150" (38103 | ® 75" [1903]
TWHEN SPECIFIED) NOTES:
(DSEE DTL. DWG. NO. 606-05A FOR STANDARD MGS GUARDRAIL
0 0 I 0 I I |IH| |J"‘L| I F'-] Pa F'-] AND ASSOCIATED HARDWARE.
L pHE— ' T i HE - i . i i it @LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT
e
(® D0 NOT FLARE BRIDGE APPROACH SECTIONS.
PLAN @ WHERE CURB EXTENDS UPSTREAM OF POST NO. 5, FURNISH
— 2 NESTED 12-GAUGE W-BEAM RAILS FOR THIS 12'-6" [3810ISECTION.
INCLUDE THIS ADDITIONAL RAIL IN THE COST OF THE BRIDGE
3" 11905] o 3 [1905) APPROACH SECTION.
THRIE-BEAM SECTION W-BEAM TO @A MINIMUM OF 12'-6" [3810]10F W-BEAM RAIL IS REQUIRED
12'-6" (38101 THRIE-BEAM SECTION (RTMO1a-b* - THRIE-BEAM TRANSITION 12'-6" [3810]W-BEAM BEFORE END TREATMENT.
(RTMO2a-b* - 8-SPACE) 4-SPACE ) SECTION (RWTOZa%) MGS SECTION (RWMO4a) STANDARD MGS
2 NESTED RAIS 2 NESTED RALLS @ @ USE WOOD BLOCKS OR OTHER "MASH® APPROVED BLOCKS.
AFFIX BLOCKS TO POSTS WITH TWO 16 PENNY GALV. NAILS
OR 14 GAUGE WIRE WRAP.
A = B == C == D =
(D SEE BRIDGE PLANS FOR CONNECTION DETAILS AND BOLT LOCATIONS.
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL
i HARDWARE.
= 7 i
T | | I | | |
I ! \!! ! \:‘ m \i\ \i\ \i\ \i\ i\ i i i i i i
| | I ) m Il I m Il m Il m
\:‘ ‘ \H N T i Il I i Il i Il i
i ‘ o i Il I i Il i Il i
i ‘ | TR VR i Il I i Il i Il i
i ‘ | TR TR i I I i I i Il i
I ‘ 7 LT NI Il ) U Il L Il Il Il . .
‘:\ [ ‘:\ = = = - = - = = - = H L 7 - 3 1/2"12223)
| | |
I | N
l l ' ELEVATION
7/8" [M221DIA. A B! ¢ — - D — 3 - 1 1/2"1953] 3 - 1 1/2"1953]
HIGH STRENGTH BOLT
(FBX22b%) W/ 1 PLATE CURB
WASHER AND 1 HEAVY (WHEN SPECIFIED)
HEX NUT (FNX22b%)
(5 PLACES) (D = = = =
|
= = I
= —
=3 =3 I =) =)
POSTS FWC16a% S — =) I
W6 x 15 = S
[W152 x 22.3 kg/m] S S
“‘635"2] 1 3/4" FBBO3% STEEL POST
144 ]
5 13/16"0148] .
6" T1527 i ey _ e 3/atied W-BEAM TQ THRIE-BEAM TRANSITION SECTION
. S/B.i'ﬁ 401021 s 6"C152] RWTO2a%
. ” —-+ a1y 3" . s . R 1] M7 178 0181
812031 []] | (7871 24 17871 17 | an 28 1/8"733) . — - | gl (RWTO2b* FOR OPPOSITE DIRECTION)
. | 16321 12"1305)
374" [19] 3/4"[19] 4381 ~ |
DIA. HOLES : DIA. HOLES / i I
" 3/4"1441 | "
; 84 ROUND LIN ! 3/4"119)
'9"[48311 1/8" 715’4/18 (2134 : oo e T2"01829) : DIA. HOLE 3/4" [20] DIA. HOLES (2 PLACES)
1051 | 4701003 HIGH CURB WHEN 55 1/8"114001] 14 1/4"1362] . 1" [24] DIA. HOLES
o | SPECIFIED (SEE DTL. 7 1/8"11811 ' (7 PLACES)
4 174" | DWG. NO. 603-28 AND 340191 :
609-05 )
[108) | DIA. HOLE | 2'-5 29/32" ‘
Al L] NS —= - 7601 ‘
" 3 15/16"1100]
601521 . 2 3/87 11601\ K » = 6 5/32"
8"[2031BLOCKOUT POST DETAIL SECTION A-A 12 [3051BLOCKOUT POST DETAIL ) S S s
7 5/8"(1194] =
2 4 "
L. " T 5/8
FWC16 We x 8.5 AR e ] ‘ S Lro4d
WCiloax x 8. x 8. "
POSTS We x B.5 W52 x 12.6 kg/m] W52 x 12.6 kg/ml T 5787|1941 ) —= 6 532"
i WI152 x 12,6 kg/m) STEEL POST PDBI 1% STEEL POST Jregr\© C 11561
; 5 13/16"(148] 374"119] FBBOG ¥ STEEL POST FBBOG ¥ (PWEOQT %) FBBOG % (PWEO1 %) 2 3/8"4(601] S—
611521 e ﬁh . . 2 (PWEO1 %) N - 1 31/32" [50]44 R ‘)0'
. N Al (1817 R 1 - ] _1 a" uoz:—»J S
1276305] [194) : 31 328131 31" 328131 31 32"18131 3 317320 Lon
. 11 24 7/8" . i 24 7/8" 24 1/8" " 4 1/4" [108]
. Jran tisl N 5,40 1197 ©787 7 6320 '7["6‘;]? L8131 321 L78731% 16323 4 12" 1108
4 17471108) T 2 ne29) || DA HOLES f / / 2 15/16" (15 REFERDIENTC?EILED DRAV[V):,L\'GG NG
o 14 7 sse" l GROUND LINE GROUND LINE GROUND L INE STANDARD SPEC. 606-238
174" 11194 | 4771001 HIGH CURB WHEN 407tiorel NO BOLT 40°Crote) 4"11001 HIGH CURB WHEN 40"C1016) THRIE-BEAM TERMINAL CONNECTOR
1083 | SPECIFIED (SEE DTL. SPECIFIED (SEE DTL. MGS THRIE BEAM
| DWG. NO. 603-28 AND 4"C100) HIGH CURS DWG. NO. 603-28 AND RTEOIb* BRIDGE APPROACH
609-05) (Vysl-éEENDSTLE.CIDIWEGEf 609-05) SECTION - STEEL POSTS
3 15/16"[100] NO. 6036-598-3'?? UNITS SHOWN IN BRACKETS [1 ARE EFFECTIVE: JANUARY 2018
12"[3051BLOCKOUT POST DETAIL SECTION B-B SECTION C-C SECTION D-D METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

MONTANA DEPART MENT
OF TRANSPORTAT ION




25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS (®
®
NOTE: END OF CONCRETE BARRIER 1 ‘ ©
1"-6 3/4" \ 31 1/2"
TAPER THE END OF THE [476. 25 ‘ [952. 501
CONCRETE BARRIER RAIL 7 3/4" 11951 ‘
END OF BARRIER —»] 25 SHOWN.
FOR TAPERED CONCRETE
CURB DETAILS, SEE DETAIL B GUARDRAIL IS ATTACHED TO
STANDARD BARRIER "A" & DTL. DWG. ALL POSTS WITH STANDARD
NO. 606-26j§ GUARDRAIL BOLTS
\
‘ Amamimi=i \ H H K K A H
) |
3 172" 1"-11" [585] \ A T L
891 \ METAL GUARDRAIL 9
N 12'-6" [3810. 001
i I I USE DOUBLED GUARDRAIL BEAMS
1" [251 DIA. x 3'-0" [3915] STEEL ‘ I | - ®9 5/8" x 9 5/8" (MIN.) x 8" -0"
DOWELS DRIVEN THRU PIPE SLEEVES ! I I RWEO20-b (SEE DTL. [245 x 245 (MIN.) x 24401 POST
I I I DWG. NO. 606-88) W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2"
" I [295 x 244.5 (MIN.) x 3501 BLOCKQUT
7'-0" [21001 TAPERED CONCRETE CURB METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE | @7 5/8" x 5 5/8" x 7' -0"
(FOR BRIDGES USING CONCRETE BARRIER RAIL) (195 x 145 x 2135] POST
W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
ELEVATION [295 x 145 (MIN. ) x 3501 BLOCKOUT
©7 5/8" x5 5/8" x 6 -0"
STD. CONC. (WHERE REQUIRED- [195 x 145 x 1830] POST
END OF BARRIER — SEE ROAD PLANS) (WARP AS NECESSARY W/ 7 5/8" x5 5/8" (MIN.) x 1'-2"
PR e PRI 3 geh £ ESRgFSET END OF THE TAPERED CONCRETE [195 x 145 (MIN.) x 3501 BLOCKOUT
7 374" (1957 ] [476. 25] [476.25] [952. 503 POST SPACING
1"-6 3/4" 1"-6 3/4" STANDARD W-BEAM
1 £476. 25) £476.25] 25'-0" [7.62 ml BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
75/8" x 5 5/8" (MIN.) x 6 -0" [195 x 145 (MIN.) x 18301 PoST w/| "AY LMTS®
| 7.5/8" x5 5/8" (MIN.) x I'-2" [195 x 145 (MIN. ) x 3501 BLOCKOUT
3/4" [19] CHAMFER (TYP, ) 1"-6 3/4" 3 -1 172" an
\ A ~[476. 25] [952. 501 [,9605?00]
€ PLATE WASHER W/ ROUND HOLE ‘ ‘
(SEE DETAIL THIS SHEET) |X| |X| |X|
N
|
— o o o
[ ] | <
- ‘ T BRIDGE END RAIL POST
o \ N \
| || METAL GUARDRAIL x| |Z| |Z| |Z| |Z| |Z| |Z| |Z| |Z| |Z| ‘
§ 7/8" [M221 DIA. x 1'-0" ‘ LA \ *  * * * \L |
[305] HIGH STRENGTH METAL GUARDRAIL (®
BOLTS (FBX22b%) W/ 1 12" -6" [3810.00]
PLATE WASHER AND L 1" [25.41 DIA. HOLE FOR 7/8" [M22] DIA. BOLT * GUARDRAIL NOT ATTACHED
I HEX NUT (FNX22b%) 7' -0" (21001 TAPERED CONCRETE CURB USE DOUBLED CUARDRAIL BEAVS TO POSTS. BLOCKOUT
T
RWEOZa-b (SEE DTL FASTENED TO POST WITH
DWG. “NO. 606-88) ] METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2 STANDARD POST BOLT.
PLAN 1" 1251 (FOR BRIDGES WITHOUT CURBS)
e — 11 2" 1501
f& 1" 1251
DETAIL "A" - } T \ STANDARD W-BEAM
| 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
£38] £38] 174" [61 GALV. METAL PLATE END OF EXISTING CURB PAY LIMITS®
® ©
3" [76) ¢ RAIL SPLICE | ‘
1"-6 3/4" \ 3 -1 172" ®9 5/8" x 9 5/8" (MIN.) x 8 -0"
11 5/8" [295] x 9 5/8" [2451 (MIN. ) [476. 25) ‘ [952. 501 [245 x 245 (MIN.) x 24401 POST
WOOD BLOCKOUT 7 374" [195] | | W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2"
] . PLATE WASHER [295 x 244.5 (MIN.) x 3501 BLOCKOUT
RAIL
9 5/8" (2451 x 9 5/8" [245] - ﬁ,é,f ,,,,, e FOR g ApCRED. CONCRETE ®7 5/8" x 5 5/8" x 7' -0"
(MIN. ) WOOD POST NOTES: DWC. NO. B06-27 : [195 x 145 x 2135] POST
° : W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
o (D TAPERED CONCRETE CURBS: N [295 x 145 (MIN.) x 3501 BLOCKOUT
5851 TYPE 1, SEE DTL. DWG. NO. 606-26 / i . o
TYPE 3, SEE DTL. DWG. NO. 606-27 ©75/8" x5 5/8" x 6 -0
| [195 x 145 x 1830] POST
6: 1 IS (@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE L [EJH IZ‘ |Z| |Z| |Z| |Z| |Z| | W/ 75/8" x5 5/8" (MIN.) x 1'-2"
APPROACH SLABS. ‘ ; [195 x 145 (MIN.) x 3501 BLOCKOUT
TOP OF \
ROADWAY () PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY / META ARDRA
. |
® A 12' -6" [3810.00] ETAL GUARDRAL @ UNITS SHOWN IN BRACKETS [1 ARE
LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE. METRIC AND ARE IN MILLIMETERS (mm)
WIDEN WITH BITUMINOUS (SEE DTL. DWG. NO. 606-05A). RWEO2a-b (SEE DTL. _ USE DOUBLED GUARDRAIL BEAMS UNLESS OTHER UNITS ARE SHOWN.
SURFACE AS DIRECTED DWG. NO. 606-88)
LAP W-BEAM TERMINAL CONNECTOR (RW -b) IN THE DIRECTION UNLESS OTHERWISE
®0F THE ADJACENT TRAFCFOIC Egng. F0z07 £ oRECTIO NOTED ON BRIDGE PLANS DETAILED DRAWING
GUARDRAIL IS ATTACHED TO REFERENCE DWG. NO.
SECTION A-A Woo KS OR OTHER NCHRP APPROV KS FOR ALL POSTS WITH STANDARD STANDARD SPEC. _
- ©gfgcxgu?s?wC S OR OTRER NC 390 OVED BLOCKS FO GUARDRAIL BOLTS SECTION 606 606-24A
(D DO NOT FLARE BRIDGE APPROACH SECTIONS. BRIQEETAC?PSROACH
IONS -
(® SEE DTL. DWG. NO. 606-25A FOR SKEWED BRIDGES. METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 WOOD POSTS

(@ SEE DTL. DWG. NO. 606-05A FOR METAL GUARDRAIL (W-BEAM).

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

STANDARD W-BEAM

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

--REVISED--

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORTAT ION




END OF BARRIER ——

6 5/8"
[168. 28]

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL

AS SHOWN.

4" 11021 ~—
STANDARD BARRIER 4" [102]‘»7‘ ~
5" (1301~
31/2" [89]l ~_ |
il
TR
3 172"
891
1" DIA. x 3'-0" [25 DIA. x 9151 STEEL ‘

DOWELS DRIVEN THROUGH PIPE SLEEVES

TYPE 1 7'-0"
TYPE 3 6'-0"

[21001 TAPERED CONC.
[1800] TAPERED CONC. CURB

CURB

6 5/8" [168.28]1—]

374" [19] CHAMFER (TYP.)

€ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET)

ELEVATION

1'-6 374"
[476.25]

[47e.

1"-6 374’

1"-6 374"
[476. 25]

25]

F»A
1 1

3" -1

172"
[952. 501

POST SPACING

1"-6 374’
[476.25]

o

€ 7/8" DIA. x 1'-0"
HIGH STRENGTH BOLTS (FBX22b%)
W/ 1 PLATE WASHER AND 1
HEX NUT (FNX22b%*)

[M22 x 305]

TYPE 1
TYPE 3 6'-0"

700"

[21001 TAPERED CONC. CURB
[1800]1 TAPERED CONC.

CURB

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

A

NOTES:

STD. CONC.

CURB)

—— METAL GUARDRAIL

[25. 4] DIA.

1" 1251
2" [50]
1" [25]

12"

/72"
(381 |

(381

3‘..
(761

PLATE WASHER

(D TAPERED CONCRETE CURBS:

TYPE 1,

SEE DTL.
TYPE 3, SEE DTL.

DWG.
DWG. NO. 606-27

NO. 606-26

\ 1/4" [6 mml GALV.

METAL PLATE

@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@ PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

@ LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE.

(SEE DTL.

DWG.

NO.

606-05B).

®©LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

® USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS

PLAN
DETAIL
11 5/8" x 5 5/8" [295 x 145]
(MIN. ) BLOCKOUTﬂ
w8 x 21 ¢ RAIL
[W203 x 31 kg/ml _ ;L,, ,,,,, J
(MIN. ) STEEL POST
1'-11" [585]
. 1
6:1 =
TOP OF l
ROADWAY
WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED
SECTION A-A

FOR BLOCKQUT
@ DO NOT FLARE

(® SEE DTL. DWG.
(@ SEE DTL. DWG.

* SEE DTL.

DWG.

S.

BRIDGE APPROACH SECTIONS.

NO.

NO.

NO. 606-05B FOR METAL GUARDRAIL

606-25B FOR SKEWED BRIDGES.

(W-BEAM).

606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

CURB
SEE ROAD PLANS)
TO MEET END OF THE TAPERED CONCRETE

HOLE FOR 7/8" [M22] DIA.

STANDARD W-BEAM

END OF CONCRETE BARRIER

6 5/8"

FOR TAPERED CONCRETE
CURB DETAILS SEE DETAIL
"A" & DTL. DWG.

NO. 606-26W
\

K \

\

RWEO2a-b (SEE DTL.

DWG. NO. 606-88)

(WHERE REQUIRED-
(WARP AS NECESSARY

BOLT

END OF EXISTING CURB

¢ RAIL SPLICE

6 5/8"

FOR TAPERED CONCRETE

CURB DETAILS SEE DTL.

DWG. NO. 606-27>/

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)
UNLESS OTHERWISE

NOTED ON BRIDGE PLANS

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS
‘ ‘ © ©
T
1"-6 374" ‘ 3-1s2 ®W8 x 21 (MIN.) x 8 -0"
(476. 250 : 1952. 501 [W203 x 31 kg/m (MIN. ) x 24401STEEL
[168. 28] POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
®Wwe x 8.5 x 7' -0"
[WI152 x 12.6 kg/m x 2135]1STEEL
POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
©we x 8.5 x 6 -0"
IL__'IL—_'lL_—ﬁ;é ]|I| |I| |I| |I| |I| |I| [W152 x 12.6 kg/m x I18301STEEL POST
W/ 7 5/8" x5 5/8" (MN,) x |I'-2"
L [195 x 145 (MIN.) x 3501BLOCKOUT
METAL GUARDRAIL ®
\ 12' -6" [3810. 00]
USE DOUBLED GUARDRAIL BEAMS GUARDRAIL S ATTACHED 70
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE |
(FOR BRIDGES USING CONCRETE BARRIER RAIL)
STANDARD W-BEAM
25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS®
W6 x 8.5 (MIN.) x 6'-0" [WI52 x 12.6 kg/m (MIN,) x 1830]
STEEL POST
W/ 7 5/8" x5 5/8" (MIN.) x 1'-2" [195 x 145 (MIN.) x 3501
‘ BLOCKOUT
1"-6 3/4" 3 -1 172" e
~[476. 251 [952. 501 [1905. 001
* GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.
BRIDGE END RAIL POST ——|
| s e O o Y o N o W & BN 0
‘ * ¥ % * * ‘L
METAL GUARDRAIL
12' -6" [3810. 00]
USE DOUBLED GUARDRAIL BEAMS
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2
(FOR BRIDGES WITHOUT CURBS)
STANDARD W-BEAM
25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS
® | © ®
T
1"-6 3/4" ‘ 3'-1 172" ®Ww8 x 21 (MIN.) x 8 -0"
(476250 ‘ [952. 501 [W203 x 31 kg/m (MIN. ) x 24401STEEL
[168. 28] ! ‘ POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
®Wwes x 8.5 x 7' -0"
[W152 x 12.6 kg/m x 2135]1STEEL
POST W/ 11 5/8" x 5 5/8" (MIN,) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
©we x 8.5 x 6'-0"
]IDIDlmlljﬁ III III III III III ﬁ IW152 x 12.6 kg/m x I8301STEEL POST
‘ | W/ 7 5/8" x5 5/8" (MN,) x I'-2"
\ L [195 x 145 (MIN.) x 3501BLOCKOUT
METAL GUARDRAIL ®
12 -6" [3610.00] UNITS SHOWN IN BRACKETS [1 ARE
USE DOUBLED GUARDRAIL BEAMS METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.
GUARDRAIL IS ATTACHED TO DETAILED DRAWING
ALL POSTS WITH STANDARD g’l'EAf\IESR%NSCPEEC DWG. NO.
GUARDRAIL BOLTS . _
SECTION 606 606-248
BRIDGE APPROACH
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 SECTIONS -

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

STEEL POSTS

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORTAT ION




STANDARD W-BEAM

BRIDGE RAIL 25'-0" [7.62 m) BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) PAY LIMITS ®
® ©
END OF CONCRETE BARRIER i :
© ®
7 374" [195])
BRIDGE SKEW ANGLE
BRIDGE WING WALL
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. N
DWG. NO. 606-24A
& 606-26ﬂ ‘ \
‘ S Animi=i=i NN N I O I
S 1 ]
} \ AT ‘L |
METAL GUARDRAIL (8
12'-6" [3810.00] ®

N |
RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAI

USE DOUBLED GUARDRAIL BEAMS

@9 5/8" x 9 5/8" (MIN.) x 8'-0" [245 x 245 (MIN. ) x 24401POST

W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2" [295 x 245 (MIN.) x 3501 BLOCKOUT
®7 5/8" x 55/8" x 7'-0" [195 x 145 x 21351POST

W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2" [295 x 145 (MIN.) x 3501BLOCKOUT
©7 5/8" x 55/8" x 6'-0" [195 x 145 x 18301POST

W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2" [195 x 145 (MIN. ) x 3501BLOCKOUT
©®1'-6 374" [476.25]
®3'-1 172" [952.50]

L-BRIDGE APPROACH SECTION TYPE 1

(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)
STANDARD W-BEAM
BRIDGE RAIL 25'-0" ([7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) PAY LIMITS®
® ©
END OF CONCRETE BARRIER ; ‘
© ®
7 3/4" 1195) ‘
BRIDGE SKEW ANGLE
BRIDGE WING WALL
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. ™
DWG. NO. 606-27 ‘
| |
7 ]
o | A T T O O - I
\ \—METAL GUARDRAIL ()
12" -6" [3810. 00] ®

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)
UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

\\ ‘

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

NOTES:
METAL GUARDRA

USE DOUBLED GUARDRAIL BEAMS

®9 578" x 9 5/8" (MIN.) x 8' -0" [245 x 245 (MIN. )} x 24401POST
W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2" [295 x 245 (MIN.) x 3501 BLOCKOUT

®7 5/8" x 55/8" x 7'-0" [195 x 145 x 2135]POST

W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2" [295 x 145 (MIN.) x 3501BLOCKOUT

©7 5/8" x 55/8" x 6'-0" [195 x 145 x 18301POST
W/ 7 5/8" x 5 5/8" (MIN.} x 1'-2" [195 x 145 (MIN. ) x 350]1BLOCKOUT

©®1'-6 374" [476.25]

®3' -1 1/2" [952.50]
IL-BRIDGE APPROACH SECTION TYPE 3

(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@ LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05A).

@ LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

(FOR SKEWED

(®USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS
FOR BLOCKQUTS.

®DO NOT FLARE BRIDGE APPROACH SECTIONS.
(@ SEE DTL. DWG. NO. 606-24A FOR ADDITIONAL INFORMATION.
(® SEE DTL. DWG. NO. 606-0S5A FOR METAL GUARDRAIL (W-BEAM).

BRIDGES WITH EXISTING CONCRETE CURBS)

DETAILED DRAWING

ANDA . _
SECTION 606 606-25A

SKEWED BRIDGE
APPROACH SECTIONS
WOOD POSTS

EFFECTIVE: SEPTEMBER 2014

WMONTANA DEPART MENT

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

OF TRANSPORT AT ION




STANDARD W-BEAM

BRIDGE RAIL 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LMITS GUARDRAIL
(SEE BRIDGE PLANS) PAY LIMITS
W6 x 8.5 x 6'-0"
[W152 x 12.6 kg/m x 18301 STEEL POST
W/ 7 5/8" x 5 5/8" [195 x 1451 (MIN.)
® 1h-2" KouT
END OF CONCRETE BARRIER ® ; ® x 1727 [350] BLOCKOU
© ©
6 5/8" [168.28] ‘

BRIDGE SKEW ANGLE
BRIDGE WING WALL ‘

FOR TAPERED CONCRETE ‘
CURB DETAILS, SEE DTL.

DWG. NO. 606-24A 7
\

& 606-26.

n__f

W

} /II‘

12'-6" [3810.00]

USE DOUBLED GUARDRAIL

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

BEAMS

L METAL GUARDRAIL

@WB x 21 [W203 x 31 kg/ml(MIN. ) x 8' -0"

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

[2440]1STEEL POST
W/ 11 5/8" x 5 5/8"
[3501BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE
(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)

®wW6 x 8.5 x 7' -0" W

STEEL POST W/ 11 5/8"

[295 x 1451 (MIN. ) x

[295 x 145]J(MIN.) x 1'-2"

152 x 12.6 kg/m x 2135]
x 5 5/8"
1'2" [3501BLOCKOUT

©1'-6 374" [476.25] SPACING BETWEEN POSTS

©@3' -1 1/2" [952.50] SPACING BETWEEN POSTS

STANDARD W-BEAM

BRIDGE RAIL 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LMITS GUARDRAIL
(SEE BRIDGE PLANS) PAY LIMITS
W6 x 8.5 x 6'-0"
IWI52 x 12.6 kg/m x 18301 STEEL POST
W/ 7 5/8" x 5 5/8" [195 x 1451 (MIN. )
® 1h-2" KouT
END OF CONCRETE BARRIER ® | ® i x | -2 [3500 BLOCKOU
© ©
6 5/8" [168.28] ‘
BRIDGE SKEW ANGLE
BRIDGE WING WALL ‘
FOR TAPERED CONCRETE _
CURB DETAILS, SEE DTL.
DWG. NO. 606-27 ‘
| / \
’ i yeg=l
- I . . R R
\ \
\—METAL GUARDRAIL ()
12'-6" [3810.00]
RWEOza-b (SEE DTL. \\ " USE DOUBLED GUARDRAIL BEAMS
DWG. NO. 606-88) @®W8 x 21 [W203 x 31 kg/ml (MIN. ) x 8'-0"

UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

[24401STEEL POST

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

W/ 11 5/8" x 5 5/8"
[3501BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3
(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS)

NOTES:

(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

(D LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05B).

@LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

(®USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS
FOR BLOCKOUTS.

® DO NOT FLARE BRIDGE APPROACH SECTIONS.
@ SEE DTL.
(® SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM).

DWG. NO. 606-24B FOR ADDITIONAL INFORMATION.

®Wwe x 8.5 x 7'-0" (W
W/ 11 5/8" x 5 5/8"
[3501BLOCKQUT

[295 x 1451 (MIN.) x 1'-2"

152 x 12.6 kg/m x 2|35]STEEL POST
[295 x 1451 (MIN. ) x I'

©1'-6 374" [476.25] SPACING BETWEEN POSTS

©®3' -1 1/2" [952.501 SPACING BETWEEN POSTS

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA . _
SECTION 606 606-258

SKEWED BRIDGE
APPROACH SECTIONS
STEEL POSTS

EFFECTIVE: SEPTEMBER 2014

WMONTANA DEPART MENT

OF TRANSPORT AT ION




A 5" [125] (TYP. J—l
|

WIRE C

ROPE

L

‘Bl ~ #4 [#13]\"
|BARS

23" 203" 1" -3
t t

(6751 [675] [375]

C1 THRU C8 #4 [#13] HOOPS AT

2 ~BI ~ B
#4 [#13] BARS

— i e

€ 1 1/2" [38] I.D. PIPE
SLEEVES FOR

1" DIA. x 3" -0"

[25 DIA. x 915]

STEEL DOWELS

1 172" (4 M 1 172" (4 .
2 o cu APPROX. 11 1/2" (2901 O.C. 2 morc
7'-0" [2100] TAPERED CURB
PL AN
CURB END WIRE SEIZING OR
N\ WEOUIVALENT FASTENING
¢ R A
b G =SI==TIl 4
N T e
"M /2" [12.71 DIA. R
| 3/4" [44.5] 1.D. . WRE ROPE . . RN
"-0" (610
112" (38 ! 2 (6101 !
WIRE ROPE DETAIL
BILL OF REINFORCING STEEL (ONE SECTION ONLY)
B
\-{ D 35°
A B ¢
IYPE 1
BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)

MARK SIZE NO. TYPE | LENGTH A B c D E
cl #4 ] ] 4 -g" KB IR 9" 31/2"
c2 a-2" |9 az2v| v -2" [z 8"
c3 3-9" |8 1727 [iI'- 17270 10" 7"
ca 3 -3 I EZEEEE 6 1/2"

5 2 -1 6" 9" 7" 6"

c6 2" -4" 4" 7 5" 5"

c7 2-0" |3 a/2" |5 /2" [ 3 12" [ aas2m |3 02"
c8 1 1 1" -6" 2" 3 172" 2" 372" 112t
B1 4 4 [STRAIGHT| &' -9" ~ ~ ~ ~ ~

1'-7" [480]

1o1/4" . 1.3/9"
2801 ‘ 12001

" [25]1 ¢ PINN

2 1/4" (57] #4
: BARS
"
Bl ~ #4 [#13) 2801 1" -2
BARS [355]
3" [75]

#4 [(#13]

1 1/2" 1401 CL. L
(TYP, ) ——— HOOP

=—3" [76] DIA.
BLOCKOUT

~—1 174" [32]
DIA. BLOCKOUT

1"-0"
11753 (3051

VIEW A-A

—~—& 1 1/2" (381 DIA. x 1'-2" [355) STEEL PIN

|
|
€ 172" n2.m

N v 0

DIA. WIRE ROPE 2 PN
e
at ) , (RS PP
10 172" [2651 1 172" e e e
(381 —H—1 172" 381
| a2 o0 s s T
0o B °
|
3/4" [19]

CHAMFER (TYP.)

~—END OF CURB SECTION

SECTION C-C

METRIC BILL OF REINFORCING STEEL (ONE SECTION ONLY)

B
w0 35°
A B C r\
TYPE |
BENT BARS (ALL DIMENSIONS ARE OUT TO OUT IN mm)

MARK | SIZE NO. TYPE | LENGTH]| A B 3 p) £
Cli #13 | 1 1360 | 270 395 330 205 80
c2 1225 | 240 350 290 185
3 1090 | 205 310 255 160
ca 355 175 265 215 140
cs5 820 145 220 175 120
6 695 115 180 140 100
c7 555 80 135 100 80 80
c8 | 1 a5 50 90 60 55 0
BI #13 4 |STRAIGHT| 2020 ~ ~ ~ ~ ~

" 25]
T [Thao

2" [50]

5" [125]
3" 1751

P—B1 ~ #4 [#]3] BARS

12t [40{4>l L¢4
CL. (TYP.)

NQTES:

#4 [#13] HOOP

VIEW B-B

(D TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION
TYPE 1 (SEE DTL. DWG. NO. 606-24A AND 606-24B).

@ FURNISH WIRE ROPE MEETING SECTION
(D FURNISH GRADE 60 [4201 REINFORCING
(@ ALL CONCRETE IS CLASS GENERAL.

705.
STEEL MEETING SECTION 711.

TOTAL CONCRETE PER 7' [2100 mm]TAPERED CURB EST. = 0.2 C.Y. [0.17 m*]
TOTAL REBAR WEIGHT PER 7' [2100 mm]TAPERED CURB EST. = 34 LB [15.1 kgl

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 606 606-26

TAPERED CONCRETE
CURB DETAIL

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




€ 1 1/2" [38]
SLEEVE FOR 1"

L.D. PIPE
[25] DIA.

1" -o"

2 -0"

2 -0"

3001 \

[600]

x 3'-0" [915] STEEL DOWELS \
‘ 2 ~ Bl ~ | |

#4 [#13] BARS .

[600]

B2 ~ #4 [#13] BARS - DRILL
AND GROUT 1'-0" [300] INTO
THE EXISTING CURB

6 1/2" f _ () ALL CONCRETE IS CLASS GENERAL.
t1e57| 0% TOTAL CONCRETE PER 6' [1800JTAPERED CURB EST. = 0.2 C.Y. [0.16 m*]
TOTAL REBAR WEIGHT PER 6' [18001TAPERED CURB EST. = 27 LB. [11.7 kgl
- ki
[380] (@ TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE
8 1/2" _ DTL. DWG. NO. 606-24A AND 606-24B).
(2153
(B ADJUST DIMENSION TO MATCH EXISTING CURB.
FACE OF NEW CURB TAPER \—Exlsrmc CURB
#4 [#13] U-BARS
SPACED AS SHOWN
1'-3" [380]
6 1/2" 8 1/2"
(1651, [215]
o
2 ~ B2 ~ #4 [#13] BARS - [100]1—= =~
C1 THRU Cé ~ #4 [#13] U-BARS DRILL AND GROUT 1'-0" [300] ¢ 1 1/2" (381 I.D. PIPE |
INTO THE EXISTING CURB SLEEVE FOR 1" [25] DIA. x ‘
370" [915] STEEL DOWELS ————— | \
1
SEE NOTES T//
) . S ©) !
" L/"/TT— L2 ~B1 ~ ~ FINISHED GRADE 5" \
#4 [#13] BARS N AT CURB FACE '
[1253 L N\ [1253 |
4" [100] MIN. — 4" [100] MIN. | | \
A A R EXISTING CURB y L,j‘,p,,,,\
EXISTING GRADE AT
FACE OF CURB
END VIEW
BILL OF REINFORCING STEEL (ONE SECTION METRIC BILL OF REINFORCING STEEL (ONE SECTION ONLY)
8 B
A A A A
TYPE | TYPE 1
BENT BARS (ALL DIMENSIONS ARE OUT BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
MARK SIZE NC. TYPE | LENGTH MARK SIZE NO. TYPE | LENGTH (mm) (mm)
¢ #4 ! ! -4 cl #13 1 1 150 30
¢z 1"-8 c2 175 130
3 e c3 200 170
ca 2 -3 ca 225 215
cs 2 -6 c5 250 255
ce ! ! 2’ -10 c6 1 I 270 295
Bl 4 STRAIGHT | 5'-8 BI 4 STRAIGHT - - DETAILED DRAWING
B2 #4 2 STRAIGHT | 2'-0" 82 #13 2 STRAIGHT - = REFERENCE DWG. NQ.
STANDARD SPEC. 606-27
SECTION 606

NOTES:

(REMOVE THE EXISTING SURFACE UNDER THE NEW TAPERED CONCRETE CURB AS
APPROVED BY THE PROJECT MANAGER. EMBED THE TAPERED CONCRETE CURB A
MINIMUM OF 4" [100]BELOW THE GRADE MEASURED AT THE INSIDE FACE OF THE
TAPER.

(@ FURNISH GRADE 60 [4201 REINFORCING STEEL MEETING SECTION 555 AND 711.

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS QOTHER UNITS ARE SHOWN.

TAPERED CONCRETE
CURB DETAIL

--REVISED- - EFFECTIVE: SEPTEMBER 2014

Y 1
JULY 2016 MONTANA DEPART MENT
OF TRANSPORTAT ION




4" 11021

SYSTEM LENGTH (SEE TABLE 1)

EFFECTIVE LENGTH (SEE TABLE 1)

1/8"

SYSTEM 4 -0
WIDTH (SEE TYPE I 12201
TABLE 1)
® ® © \OUTLINE OF
2 -6" CONCRETE PAD
[760] PAD LENGTH (SEE TABLE 1)
®
PLAN
(® QUADGUARD CARTRIDGE © MONORAIL UNIDIRECTIONAL
(® DIAPHRAGM ©/(NOSE ASSEMBLY | NOT INCLUDED IN MODEL < rarrc @
(©FENDER PANEL ® [BACK UP NUMBER, ORDER SEPARATELY
®
2' -8
IR
I 10 3/4"
s , [274]
N R e 3' .0“
e MR [9151]
ELEVATION et ety
4'-0" [1220]
TABLE 1:
" " " ME TRIC METRIC METRIC MAX ME TRIC
BAYS 2“w|D[T6,_"°] 30qu[17'§0] 36w|D[T9H'5] SYSTEM | SYSTEM |EFFECTIVE | EFFECTIVE PAD PAD DESIGN | max DEsion | VO OF CARTRIDGES
MODEL No. | MODEL No. | MODEL No. | LENGTH LENGTH LENGTH LENGTH | LENGTH LENGTH SPEED SPEED YPE 1 | TYPE 1
. . . (m) (m) (m) (M.P.H.) | (km/hr)
1 | 0S2401% | 0S3001% | 0S3601% 7-1" 2.16 5 -8" 1.73 9'-0" 2.74 25 40 2 0
2 | 0S2402% | 0S3002% | 053602% 10" -1" 3.08 8 -8" 2.64 9'-0" 2.74 37 60 2 l
3 | 0S2403% | 0S3003% | 0S3603% 13'-1" 4.00 11" -8" 3.56 12'-0" 3.66 44 70 3 |
4 | 0S2404% | 0S3004% | 0S3604% 16 -1" 4.91 14" -8" 4.47 15'-0" 4.57 50 80 3 2
5 | 0S2405% | 0S3005% | 0S3605% 19'-1" 5.83 17" -8" 5. 38 18'-0" 5. 49 56 90 4 2
6 | 0S2406% | 0S3006% | 0S3606% | 22'-1" 6.74 20' -8" 6. 30 21'-0" 6. 40 62 100 4 3
7 | 052407% | 053007 | 0S3607% | 25'-1" 7.65 23' -8" 7.21 24" -0" 7.32 65 105 4 4
8 | 0S2408% | 053008% | 053608% | 28'-1" 8.57 26' -8" 8. 13 27'-0" 8.23 68 110 4 5
9 | 0S2409% | 0S3009% | QS3609% | 31'-1" 9.49 29' -8" 9. 04 30" -0" 9. 14 71 115 4 6
10 | 0S2410% | QS3010% | 0S3610% | 34'-1" 10. 40 32'-8" 9. 96 33'-0" 10. 06 75 120 5 6
11 | 0S2411% | QS3011% | Qs3611% | 37'-1" 11.32 35'-8" 10. 87 36'-0" 10. 97 75 120 5 7
12 | 0S2412% | 0S3012% | QS3612% | 40" -1" 12.23 38" -8" 11.79 39'-0" 11.89 75 120 5 8
%G = GREY OR Y = YELLOW
NOTES:

@ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR CROSS SECTIONS SUCH AS:
PARAPETS AND MODIFIED CONCRETE BARRIER RAIL.

TRAFFIC FLOW IS UNIDIRECTIONAL.

ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS,
TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.

PIERS,

RAILINGS AND BIDIRECTIONAL

@ THE SYSTEM SHOWN INCLUDES THE TENSION STRUT BACKUP ASSEMBLY AND THE CONCRETE PAD AS

DETAILED.

CONCRETE PAD AND FOR OTHER BACKUP & CONCRETE PAD OPTIONS.

SEE THE MANUFACTURER FOR DRAWINGS DETAILING THE REINFORCING STEEL FOR THE

® PROVIDE ADEQUATE CLEARANCE FOR THE DISTANCE SHOWN TO ALLOW FENDER PANELS TO SLIDE
REARWARD UPON IMPACT.

@SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC DESIGNS,

MAINTENANCE OF THE QUADGUARD SYSTEM.

INSTALLATION AND

4'-5 7/8" [1369]
TENSION STRUT

TOTAL RAIL LENGTH

~— ITEM 4
BACKUP ASSEMBLY TEM 3 TEm 2
T
\
o \ 2" -0
\ [610]
N I g o Il e | 5 [ [ EFeFs 9 =
(SHOWN) 24" (6101 _| 1 4t = 4 . 1 b1 " = |
30" [760) : —_— . : — : —
36" [915] o [Tessd b o 59 e & i N s s =
| 2 o
: \ 6101
| \
‘ |
1"-1 5/8" !
(3461 f~—
|
| PLAN
\
|
|
|
|
] ITEM 4
‘+ ITEMS 6, 7, & 8
f
=, = ol /, == 1 = ,°I° == = =
MONORAIL ASSEMBLY
(TYPICAL 6 BAY ASSEMBLY)
TABLE 2: 1 1/2" [40]1 MAX.
STUD HEIGHT —
ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D MONORAIL
| 2760051-0000 MONORAIL, ONE BAY MONORAIL, ONE BAY # f / TEv S )
2 | 2760061-0000 | MONORAIL, TWO BAYS MONORAIL, TWO BAYS # ( ‘ oy )
3 | 2760071-0000 | MONORAIL, THREE BAYS MONORAIL, THREE BAYS #*
4| 2760041-0000 | MONORAIL END CAP MONORAIL END CAP i F
5 | 3525300-0000 | ANCHOR KIT ANCHOR KIT #
6 | 2699571-0000 | 5/8" DIA. x 3 1/2" HEX BOLT | MI6 x 89 HEX BOLT ]
7 | 2704141-0000 | 5/8" DIA. HEX NUT MI16 HEX NUT ]
8 | 2708231-0000 | 5/8" DIA. LOCK WASHER M16 LOCK WASHER ]
# - SEE TABLE 3 BELOW
TABLE 3:
METRIC
TOTAL RAIL|TOTAL RAIL NQ. OF
assEMBLY No. |0 Ak R T NG | # ITEM 1| # ITEM 2 | # ITEM 3 | # ITEM 5 BAYS
(mm)
3540060-0100 0" 0 0 0 0 0 ]
3540060-0200 3¢. 0 915 ! 0 0 2 2 UNITS SHOWN IN BRACKETS [1 ARE
3540060-0300 72.0" 1 830 0 I 0 3 3 METRIC AND ARE IN MILLIMETERS (mm)
3540060-0400 | 108. 1" 2 145 0 0 I 4 4 UNLESS OTHER UNITS ARE SHOWN.
3540060-0500 | 144.1" 3 660 1 0 I 5 5 SETATED DRAWING
3540060-0600 | 180. 1" 4 575 0 I I 6 6
REFERENCE DWG. NO.
3540060-0700 216.1" 5 490 0 0 2 7 7 STANDARD SPEC. 606-30A
3540060-0800 | 252.1" 6 405 1 0 2 8 8 SECTION 606
3540060-0900 | 288.2" 7 320 0 I 2 9 9 IMPACT ATTENUATOR -
3540060-1000 | 324.2" 8 235 0 0 3 10 10 QUADGUARD
3540060-1100 | 360.2" 9 150 ] 0 3 12 1
3540060-1200 | 396.2" 10 065 0 I 3 13 12 EFFECTIVE: SEPTEMBER 2014

DEPART MENT

MONT ANA
OF TRANSPORTAT ION




BACK-UP FRAME

5/8" DIA. x 6" WEDGE EXPANSION

ANCHOR W/ HEX NUT, FLAT
WASHER & LOCKWASHER

%% EACH UNIT SHIPS

1007 ASSEMBLED

(PLASTIC NOSE INSTALLED AFTER PLACEMENT)

SECTION A-A

] =1 el [] [ol ] [ol ]
I 1
o 0"0 o ® 0 o o 0o 0 0O © o 0"0 o d © 0 0o & 0 0 O © O
® o o O © O O o o ojJlo o ©o o o 0O 0 0 ®© 0 ofJjlo o g [o o 0 ®© O O O © O v Am
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o o o][]o © © o o o o o o o o of[o o o 0o 0o ® o o o o o Y
| =T T || ] | | ] 1 |
X I
] ]
| 21 |
T 1
UNIDIRECTIONAL
D
TRAFFIC PLAN ATTACHMENT D
21'-3"%
— A + L
\
+ _
NOSEPIECE o N = {6} 0] [[——————0) {OF {OF zb
(65328)/ |
T—T ) — I} I
! > g
o 0} [ —————0} {OF {OF Z%l
|
ol dle o o IT
o o
T T T
\ A \ \ \ \
| | | | | |
\ 1"-6" | 16" 16" | 1"-6" | 1"-6" 1"-6" |
FOR NOSEPIECE ATTACHMENT REMOVE
EXISTING 5/8" DIA. BOLTS (4 TOTAL)
AND RE-INSERT THROUGH NOSEPIECE.
ELEVATION
2 -7 4 NOTES:
TRACC BILL OF MATERIAL - (DATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
2'-0 CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND MODIFIED
PART CONCRETE BARRIER RAIL. TRAFFIC FLOW IS UNIDIRECTIONAL.
numBer | @1 DESCRIPTION FRAME ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES. BARRIERS,
RAILINGS AND BIDIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE
%(25980A | | |TRACC UNIT (FULLY ASSEMBLED k) | FROM THE MANUFACTURER.
33106 | 4 [5/8" DIA. LOCKWASHER : B
p p \ @A 6" REINFORCED CONCRETE PAD IS SHOWN. OTHER FOUNDATION
44516 4 |5/8" DIA. x 6" WEDGE EXP. ANCHOR FENDER . OPTIONS ARE:
68258 | 4 |REFLECTIVE TAPE PANEL | )
: Q) 8" THICK UNREINFORCED CONCRETE
6532B 1 PLASTIC NOSEPIECE | b) 8" THICK ASPHALT
‘ c) 3" THICK ASPHALT OVER 3" THICK CONCRETE
‘ d) 6" THICK ASPHALT OVER 6" THICK COMPACTED SUBBASE
ANCHOR HARDWARE (FULL CONCRETE BASE) ‘ o g
B B BASE ! - REINFORCEMENT DRAWINGS FOR THE REINFORCED CONCRETE
52046 | 26 |5/8" DIA. x 7 17167 ANCHOR STUD ASSEMBLY | PAD SHOWN ARE AVAILABLE FROM THE MANUFACTURER.
33106 | 26 |5/8" DIA. LOCKWASHER ! ®
. \ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
3361C | 26 |5/8° DIA. HEX NUT @ REINFORCED CONCRETE - DESIGNS, PRODUCT OPTIONS, INSTALLATION AND MAINTENANCE
33006 | 26 [5/8" DIA. FLAT WASHER PAD 4' -0 x 22 -0" x 6" \ OF THE TRACC SYSTEM.
52068 | 3 |ADHESIVE HIT HY 150(CARTRIDGE ) THICK
ANCHOR HARDWARE  (ASPHALT BASE) SN o)
6380G | 26 [5/8" DIA. x 18" ALL THREADED ROD ADHESIVE ANCHORED | N 2
" 5/8" DIA. x T 1/16" ANCHOR L
33106 | 26 |5/8" DIA. LOCKWASHER STUD W/ FLAT WASHER, DETAILED DRAWING
33616 | 26 |5/8" DIA. HEX NUT LOCK WASHER & HEX NUT REFERENCE DWG. NO
ADHESIVE ANCHORED . .
33006 | 26 |5/8" DIA. FLAT WASHER STANDARD SPEC. 606-30B
SECTION 606
5206B | 5 |ADHESIVE HIT HY 150(CARTRIDGE }
*SEE DET. DWG. NO. 606-318B IMPACT ATTENUATOR -

TRACC

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




BACK-UP FRAME

MI6 x 152 WEDGE EXPANSION

]
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[Kea) [Kea) [Kea) [Kea)
— — — 1|
787
(@ UNIDRECTIONAL
TRAFFIC PLAN
6477
A 152+ — o
—
NOSEPIECE/" o K= 5] 0 [_———0) o) o1}
(65328B)

ANCHOR W/ HEX NUT,
WASHER & LOCKWASHER

ATTACHMENT D

FLAT

610

813

*

(D ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
CROSS SECTIONS SUCH AS: PIERS,
CONCRETE BARRIER RAIL. TRAFFIC FLOW IS UNIDIRECTIONAL.
ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS,
RAILINGS AND BIDIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE

FROM THE MANUFACTURER.

@A 150 mm REINFORCED CONCRETE
OPTIONS ARE:

a) 200 mm THICK UNREINFORCED CONCRETE

b) 200 mm THICK ASPHALT

c) 75 mm THICK ASPHALT OVER 75 mm THICK CONCRETE

d) 150 mm THICK ASPHALT
SUBBASE

REINFORCEMENT DRAWINGS FOR THE REINFORCED CONCRETE
PAD SHOWN ARE AVAILABLE FROM THE MANUFACTURER.

() SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
DESIGNS, PRODUCT OPTIONS, INSTALLATION AND MAINTENANCE

OF THE TRACC SYSTEM.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

457 457 457 457 749
FOR NOSEPIECE ATTACHMENT
REMOVE EXISTING MI6 BOLTS (4 TOTAL)
AND RE-INSERT THROUGH NOSEPIECE.
ELEVATION
NOTES:
787+
TRACC BILL OF MATERIAL 610
PART
NUMBER QTY DESCRIPTION FRAME
25980A | 1 |TRACC UNIT (FULLY ASSEMBLED %) \
33106 | 4 |MI6 LOCKWASHER D
44516 | 4 |MI6 x 152 WEDGE EXP. ANCHOR FENDER
68258 | 4 |REFLECTIVE TAPE PANEL
65328 | | |PLASTIC NOSEPIECE
ANCHOR HARDWARE (FULL CONCRETE BASE)
BASE
5204G | 26 |MI6 x 179 ANCHOR STUD ASSEMBLY
33106 | 26 |MI6 LOCKWASHER
33616 | 26 JWI6 HEX NUT @ REINFORCED CONCRETE
33006 | 26 |MI6 FLAT WASHER PAD 1220 x 6705 x 150
52068 | 3 |ADHESIVE HIT HY 150(CARTRIDGE ) THICK
ANCHOR HARDWARE (ASPHALT BASE) b g N . N L o
63806 | 26 |MI6 x 457 ALL THREADED ROD ADHESIVE ANCHORED L A
MI6 x 179 ANCHOR
33106 26 |MI6 LOCKWASHER STUD W/ FLAT WASHER, ‘
I MI6 HEX NUT LOCK WASHER & HEX NUT
33616 | 26 6 HEX NU ADHESIVE ANCHORED 248 248
33006 | 26 |MI6 FLAT WASHER
52068 | 5 |ADHESIVE HIT HY 150(CARTRIDGE) 610
* SEE DET. DWG. NO. 606-31B
*% EACH UNIT SHIPS 100% ASSEMBLED 1220
(PLASTIC NOSE INSTALLED AFTER PLACEMENT)
SECTION A-A

PARAPETS, AND MODIFIED

PAD IS SHOWN. OTHER FOUNDATION

OVER 150 mm THICK COMPACTED

DETAILED DRAWING

ANDA .
SECTION 606 606-308

IMPACT ATTENUATOR -
TRACC (METRIC)

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




NOTES:

(D) sEE NOTE A O ® ®) ®
@@@ /@| *\

!o o —C_
@@ P9
° L

@ ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND
MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS
UNIDIRECTIONAL.  ATTACHMENTS AND TRANSITIONS TO
OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL
TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.

2 -o"
SYSTEM @ \‘ LIFTING LOCATIONS PROVIDE ADEQUATE CLEARANCE (5'-0" MIN. ) TO ALLOW

WIDTH REAR RAILS TO SLIDE REARWARD UPON IMPACT.

©A 6" REINFORCED CONCRETE PAD IS SHOWN. OTHER
FOUNDATION OPTIONS ARE:

o
]

A : B oy B ﬁ_
(=) ] — _ T
0%6%0°0 ©%0°

a) 8" THICK UNREINFORCED CONCRETE

b) 8" THICK ASPHALT

c) 3" THICK ASPHALT OVER 3" THICK CONCRETE

d) 6" THICK ASPHALT OVER 6" THICK COMPACTED SUBBASE
e) 7" THICK REINFORCED DECK STRUCTURE

18' -8" EFFECTIVE LENGTH

SEE MANUFACTURER FOR REINFORCEMENT DRAWINGS AND
ANCHORAGE REQUIREMENTS FOR ALL FOUNDATION OPTIONS.

@ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
DESIGNS, INSTALLATION AND MAINTENANCE OF THE QUEST
PLAN UNIDIRECTIONAL SYSTEM.

CLAN TRAFFIC

22' -2" SYSTEM LENGTH

(1) seE NOTE A ® @) @) ® Q)

e — | : f o ’
o T IXT P —p P D]
! @)
T
1 o
\ o
D
. 6" MIN
19'-0"
1
ELEVATION
o PARTS LIST = <
> o > o >
‘ | ITEM STOCK NO. DESCRIPTION oTY.
I 3562003- 0000 24" BACKUP ASSEMBLY 1 {
2 3562002- 0000 BAY | 24" SUPPORT FRAME ASSEMBLY 1 o] ANCHOR BOLTS ARE NOT INCLUDED
3 2762015-0000 FRONT ANCHOR 2 REINFORCED CONCRETE PAD B IN PARTS LIST AND MUST BE ORDERED
- 0 N A SEPARATELY BA N FOUNDATION
4 3562005-0000 BAY 3 24" DIAPHRAGM ASSEMBLY ! 4" -0" WIDE x 23'-0" LONG 3 5 OPTION SELECBTESDFD OSEE ONUOTDE c?
5 3562001-0000 TRIGGER ASSEMBLY ] SEE NOTE C ~e A
6 3562004- 0000 BAY 2 24" BRIDGE ]
7 2762026-0000 NOSE ! VARIES (SEE ELEVATION VIEW)
8 2762024-0000 RT. NOSE TRANSITION ]
9 2762025- 0000 LT. NOSE TRANSITION ]
10 | 276200L-0000 LT. SHAPER RAIL 1
11| 276200R-0000 RT. SHAPER RAI ]
12 | 2762022-0000 DIAPHRAGM PANEL BRACKET 2
13 | 2762023-0000 REAR RAIL 2 SETALED DRAWING
14 2762007-0000 TRIGGER STRAP 2 REFERENCE DWG. NO.
15 | 2762013-0000 BAY 2 PANEL 2 STANDARD SPEC. _
SECTION 606 606-30C
16 | 2762014-0000 BAY 3 PANEL 2
17 | 2762033-0000 BAY | PANEL 2

IMPACT ATTENUATOR -
QUEST

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




(D) sEE NOTE A O ®

NOTES:

@ ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
Y CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND

@©©©©©© ©_(6@@
e =) |

12 2762022-0000 DIAPHRAGM PANEL BRACKET
13 2762023-0000 REAR RAIL
14 2762007-0000 TRIGGER STRAP

DETAILED DRAWING

15 2762013-0000 BAY 2 PANEL

Too MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS
R UNIDIRECTIONAL.  ATTACHMENTS AND TRANSITIONS TO
OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL
@ TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.
610 ® PROVIDE ADEQUATE CLEARANCE (1.5 m MIN. ) TO ALLOW
SYWSIBE“’: @ LIFTING LOCATIONS REAR RAILS TO SLIDE REARWARD UPON IMPACT.
©A 150 mm REINFORCED CONCRETE PAD IS SHOWN. OTHER
@ FOUNDATION OPTIONS ARE:
-] o
1 N Ao e mee ) ©® © @) 200 mm THICK UNREINFORCED CONCRETE
= S T i ; b) 200 mm THICK ASPHALT
c) 75 mm THICK ASPHALT OVER 75 mm THICK CONCRETE
©©©©©@©©©@@ @ . ©© ©0 d) 150 mm THICK ASPHALT OVER 150 mm THICK COMPACTED
®© SUBBASE
) 180 THICK REINFOR K STRUCTUR
5690 EFFECTIVE LENGTH e’ 180 mm THICK REINFORCED DECK STRUCTURE
SEE MANUFACTURER FOR REINFORCEMENT DRAWINGS AND
6756 SYSTEM LENGTH ANCHORAGE REQUIREMENTS FOR ALL FOUNDATION OPTIONS.
© SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
DESIGNS, INSTALLATION AND MAINTENANCE OF THE QUEST
PL AN UNIDIRECTIONAL SYSTEM.
TRAFFIC
(D) sEe NOTE A ® ® @ O, @
S S 7 } T Lo
= = ! - F o [
= 1o T P — 0]
= = - -
T
= s : =
= \
@
787
) ®
6 ®
o,
_ 0,
200 MN.| [, et 150 MIN,
] 5790
1
ELEVATION
710
PARTS LIST
STOCK NO, DESCRIPTION aty.
610 | 610 ‘ 1 3562003-0000 | 610 mm BACKUP ASSEMBLY 1
3562002- 0000 BAY | 610 mm SUPPORT FRAME ASSEMBLY 1
3 | 2762015-0000 | FRONT ANCHOR 2 ANCHOR BOLTS ARE NOT INCLUDED
4 3562005-0000 BAY 3 610 mm DIAPHRAGM ASSEMBLY 1 RE INFORCED IN PARTS LIST AND MUST BE ORDERED
- INFO CONCRETE PAD SEPARATELY BASED ON FOUNDATION
5 | 3562001-0000 | TRIGGER ASSEMBLY ! 1220 WIDE x 7010 LONG OPTION SELECTED. SEE NOTE C.
6 3562004- 0000 BAY 2 610 mm BRIDGE 1 SEE NOTE C
7 27620260000 NOSE 1
8 2762024-0000 RT. NOSE TRANSITION 1 VAREES (SEE ELEVATION VIEW)
9 2762025-0000 LT. NOSE TRANSITION I
10 | 276200L-0000 LT. SHAPER RAIL 1
I 276200R-0000 RT. SHAPER RAIL I
2
2
2
2
2
2

REFERENCE DWG. NO.
16 | 2762014-0000 BAY 3 PANEL STANDARD SPEC. 606-30C
17 | 2762033-0000 | BAY 1 PANEL SECTION 606

IMPACT ATTENUATOR -

ALL DIMENSIONS ARE MILLIMETERS QUEST (METRIC)
(mm) UNLESS OTHERWISE NOTED.

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




4" [102]1

SYSTEM

SYSTEM LENGTH (SEE TABLE 1)

EFFECTIVE LENGTH (SEE TABLE 1)

4 -0"
WIDTH (SEE
TABLE 1) 112201
|
\\\\\AgfouTLlns OF ®
- ® CONCRETE PAD
(7603 PAD LENGTH (SEE TABLE 1)
©)]
PLAN
(® QUADGUARD CARTRIDGE © [MONORAIL UNIDIRECTIONAL
(® DIAPHRAGM © [NOSE ASSEMBLY | NOT INCLUDED IN MODEL < rarrc Q@
©FENDER PANEL ® |BAck P NUMBER, ORDER SEPARATELY
® rﬁ@) © ®
|
- i e 7%
1
. O e
[i150 o e — = = Y __;Eié I
| 0 —T ] ¥ — S | S —— | SN
; b et et et e e TR A e L LR P
et s s 12100
® ® P
3' 0"
ot e e T [915]
ELEVATION N S S
4'-0" 12203
TABLE 1:
. . . METRIC METRIC METRIC MAX METRIC
aavs| 2 wioed O | 20 a0t | 36, 3157 | SYSTEM | SYSTEM |EFFECTIVE | EFFECTIVE|  PAD PAD DESIGN |max DEsion | NO- OF CARTRIDGES
VODEL . | MobEL No. | MODEL No. | LENGTH | LENGTH | LENGTH | LENGTH | LENGTH | LENGTH | SPEED SPEED AV
: ° : (m) (m) (m) (M. P.H. ) (km/hr )
I | 0624024 | 0624030 | 0624036 | 7' -0" 2.13 5 -g" 1.73 3'-0" 2.74 25 40 2 0
2 | 0627024 | 0627030 | 0627036 | 10'-0" 3.05 8 -8" 2.64 9 -0" 2.74 43 70 2 I
3 | 0628024 | 0628030 | 0628036 | 13'-0" 3.96 1 -g" 3.56 12" -0" 3.66 50 80 2 2
4 | 0629024 | 0629030 | 0629036 | 16 -0" 4.87 14" -8" 4,47 15" -0" 4.57 56 90 3 2
5 | 06210024 | 06210030 | 06210036 | 19" -0" 5.79 17" -8" 5. 38 18'-0" 5.49 62 100 3 3
6 | 06210524 | 06210530 | 06210536 | 22' -0" 6. 71 20 -8" 6.30 21" -0" 6.40 65 105 4 3
7 | 06212024 | 06211030 | 06211036 | 25" -0" 7.63 23 -8" 7.21 24" -0" 7.32 68 1o 4 4
8 | 06211524 | Q6211530 | 06211536 | 28" -0" 8.53 26 -8" 8. 13 27" -0" 8. 23 71 115 4 5
9 | 06212024 | 06212030 | 06212036 | 31" -0" 9. 45 29 -8" 9.04 30'-0" 9.14 75 120 4 6
NOTES:
(D ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR CROSS SECTIONS SUCH AS:  PIERS,

PARAPETS AND MODIFIED CONCRETE BARRIER RAIL.

TRAFFIC FLOW IS UNIDIRECTIONAL.

ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL
TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.

@ THE SYSTEM SHOWN INCLUDES THE TENSION STRUT BACKUP ASSEMBLY AND THE CONCRETE PAD AS

DETAILED.
CONCRETE PAD AND FOR OTHER BACKUP & CONCRETE PAD OPTIONS.

SEE THE MANUFACTURER FOR DRAWINGS DETAILING THE REINFORCING STEEL FOR THE

@ PROVIDE ADEQUATE CLEARANCE FOR THE DISTANCE SHOWN TO ALLOW FENDER PANELS TO SLIDE
REARWARD UPON IMPACT.

(@ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC DESIGNS, INSTALLATION AND

MAINTENANCE OF THE QUADGUARD Il SYSTEM.

4'-5 1/8" [1369]
TENSION STRUT

TOTAL RAIL LENGTH

BACKUP ASSEMBLY [~ TEM 4
ITEM 3 ITEM 1
T
\
_ ! 2'-0"
\ 6103
VARIES: 5 T eoed [ o 2 o || o] [ - |
(SHOWN) 24" [6101| _| i L A — '7,7% ,,,,,,,, @,7,;,;,37,;,7,;,;,F,F,7 Y
30" [760] : — : : ; ; - : ; :
36" [915] b ol [Foeed 3 = & [ I = Tl
| 2 -0"
| \ 6103
i \
} \
1"-1 5/8" |
13461 ~—
|
\ PLAN
|
|
|
|
|
i ITEM 4
i ITEMS 6, 7, & 8
a é' [ p— 1 pr—y : olg SN
ELEVATION e
MONORAIL ASSEMBLY
(TYPICAL 5 BAY ASSEMBLY)
1 1/2" [40]1 MAX.
STUD HEIGHT —
TA :
BLE 2 MONORAIL
ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D / \
Y ITEM 5
1| 2760051-0000 | MONORAIL, ONE BAY MONORAIL, ONE BAY * ‘#lﬁ
2 | 2760061-0000 | MONORAIL, TWO BAYS MONORAIL, TWO BAYS #*
3 | 2760071-0000 | MONORAIL, THREE BAYS MONORAIL, THREE BAYS # T
4 | 2760041-0000 | MONORAIL END CAP MONORAIL END CAP ]
5 | 3525300-0000 | ANCHOR KIT ANCHOR KIT i
6 | 2699571-0000 | 5/8" DIA. x 3 1/2" HEX BOLT | MI6 x 83 HEX BOLT ]
7 2704141-0000 5/8" DIA. HEX NUT M16 HEX NUT 1
8 | 2708231-0000 | 5/8" DIA. LOCK WASHER M16 LOCK WASHER ]
# - SEE TABLE 3 BELOW
TABLE 3:
METRIC
TOTAL RAIL|TOTAL RAIL NO. OF
ASSEMBLY NO. LENGTH LENGTH # ITEM | # ITEM 2 # ITEM 3 # ITEM 5 BAYS
{mm) UNITS SHOWN IN BRACKETS [1 ARE
3540060-0100 0" 0 0 0 0 0 1 METRIC AND ARE IN MILLIMETERS (mm)
3540060-0200 360" 515 " 5 o 2 2 UNLESS OTHER UNITS ARE SHOWN.
3540060- 0300 72.0" I 830 0 1 0 3 3 SETATED DRAWNG
3540060-0400 | 108.1" 2 145 0 0 I 4 4
; REFERENCE DWG. NO.
3540060-0500 144. 1 3 660 1 0 1 5 5 STANDARD SPEC. 606-30D
3540060- 0600 180. 1" 4 575 0 1 l 6 6 SECTION 606
3540060-0700 | 216.1" 5 490 0 0 2 7 7
3540060-0800 | 252.1" 6 405 1 0 2 8 8 IMPACT ATTENUATOR -
. QUADGUARD I
3540060-0900 | 288.2" 7 320 0 ] 2 9 9

EFFECTIVE: SEPTEMBER 2014

MDT4

MONTANA DEPART MENT
OF TRANSPORTAT ION




ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D ITEM| sTock No. DESCRIPTION METRIC DESCRIPTION REQ' D
I | SEE TABLE A | DIAPHRAGM DIAPHRAGM 1 1 | 3540130-0%00 | NOSE, W/ SUPPORT BRACKET NOSE, W/ SUPPORT BRACKET 1
8 | 2760031-0000 | MONORAIL GUIDE MONORAIL GUIDE 2 2 | 2699341-0000 | 5/8" DIA. x 2" RAIL BOLT MI6 x 51 RAIL BOLT 6
9 | 2704341-0000 | 3/4" DIA. HEX NUT M20 HEX NUT 4 3 | 2704191-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 6
10 | 2699121-0000 | 3/4" DIA. x 2" HEX BOLT | M20 x 51 HEX BOLT 2 4 | 2708871-0000 | WASHER (BAR 1/8" x | 1/4" x 2", | WASHER (BAR 3.2 x 32 x 51, 6
11 | 2708201-0000 | 3/4" DIA. LOCK WASHER M20 LOCK WASHER 4 W/ 5/8" DIA. HOLE) W/ M6 HOLE)
12 | 2760292-0000 | CARTRIDGE SUPPORT BRACKET | CARTRIDGE SUPPORT BRACKET | 2 5 | 2760251-0000 | PULL-OUT BRACKET PULL-OUT BRACKET 2
% 0 INDICATES GRAY
% 1 INDICATES YELLOW
TABLE A:
ASSEMBLY NO. STOCK NO. DESCRIPTION METRIC DESCRIPTION
3540071-0000 | 2761011-0000 | 24" WIDE DIAPHRAGM 610 WIDE DIAPHRAGM
3540072-0000 | 2761021-0000 | 30" WIDE DIAPHRAGM 760 WIDE DIAPHRAGM
3540073-0000 | 2761031-0000 | 36" WIDE DIAPHRAGM 915 WIDE DIAPHRAGM ITEM 2
ITEM 12
ITEM 10
5§V///447 ITEM 1
ITEM 11 .
ITEM 9
DIAPHRAGM ASSEMBLY NOSE ASSEMBLY
ASSEMBLY NO. 3540050-0100 (YELLOW)
ASSEMBLY NO. 3540050-0000 (GRAY)
3.&3; i 234" ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION |REQ'D ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION  |REQ'D
| 1 | 2760081-0000 | FENDER PANEL FENDER PANEL | I | SEE TABLE A | TENSION BACKUP TENSION BACKUP
A DIAPHRAGH OR o 2 | 2699341-0000 | 5/8" DIA. x 2" RAIL BOLT | MI6 x 51 RAIL BOLT 2 ITEM 11 2 | 2760141-0000 | SIDE PANEL SIDE PANEL 2
() UNDERL Y ING | ///ﬁ47 EE‘ %l\\\;gf 3 | 2704191-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 2 3 | 3525300-0000 | ANCHOR KIT ANCHOR KT 3
| PANEL‘j ! ! DIAPHRAGM 4 | 2708841-0000 | CAST MUSHROOM WASHER CAST MUSHROOM WASHER | 10 | 2704191-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 2
=3 T4 5 | 2706604-0000 | 5/8" DIA.x 5" SCREW MI6 x 127 SCREW | 11 | 2699341-0000 | 5/8" DIA. x 2" RAIL BOLT MI6 x 51 RAIL BOLT 4
I \ FENDER PANEL 6 | 2704141-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT I 12 | 2760293-0000 | CARTRIDGE SUPPORT CARTRIDGE SUPPORT
& OVERLAP ¥7 | 2708291-0000 | 5/8" DIA. WASHER MI6 WASHER 2 BRACKET BRACKET
. 13 | 2760294-0000 | CARTRIDGE SUPPORT CARTRIDGE SUPPORT
374 (203 ¥8 | 2021611-0000 | ELASTOMERIC BUSHING ELASTOMERIC BUSHING I ITEM 2 ook Ban ockNG BAR
: #7 | 2708291-0000 | 5/8" DIA. WASHER MI6 WASHER
#8 | 2021611-0000 | 5/8" x 1 1/4" 0.D. x MI6 x 32 0.D. x
1" 1/2" DIE SPRING 38 DIE SPRING TABLE A:
% OLDER OPTION .
# NEWER OPTION 7 . < ASSEMBLY NO. STOCK NO. DESCRIPTION METRIC DESCRIPTION
NOTE: N 3540031-0000 | 2760011-0000 | 24" WIDE TENSION BACKUP | 610 WIDE TENSION BACKUP
(DUNDERLYING PANEL IS EITHER meM 10— 3540032-0000 | 2760021-0000 | 30" WIDE TENSION BACKUP | 760 WIDE TENSION BACKUP
ANOTHER FENDER PANEL OR, IN ~. ITEM 10 3540033-0000 | 2760031-0000 | 36" WIDE TENSION BACKUP | 915 WIDE TENSION BACKUP
THE CASE OF THE LAST FENDER \x\\
TEw 6 PANEL IT COULD BE A BACKUP e
SIDE PANEL, EXTENSION PANEL g NOTE:
ITEM #7 OR TRANSITION PANEL. TEM 11 :
ITEM #8 e ITEM 9
@ THO FENDER PANEL ASSENBLES TEw 13 P (3 WHEN TRANSITIONING THE QUADGUARD
RS R e ey _ SYSTEM TO EXISTING BARRIERS, SEE
=~ . TN MANUFACTURER FOR PROPER USE OF
pe : SIDE PANEL (ITEM 2).
- ITEM 3
e )@?;,,,///””’/////747 | ITEM 12
) UNITS SHOWN IN BRACKETS () ARE
= | METRIC AND ARE IN MILLIMETERS (mm)
e ANCHOR BOLT NOT S UNLESS OTHER UNITS ARE SHOWN.
= REQUIRED AT THIS
o LOCATION BOTH SIDES

FENDER PANEL ASSEMBLY
3540040-0000

ASSEMBLY NO.

BACKUP ASSEMBLY

DETAILED DRAWING

ANDA .
SECTION 606 606-31A
IMPACT ATTENUATOR -
QUADGUARD

ASSEMBLY DETAILS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




STAGE 2 STAGE 3
BASE ANGLES (25959)
ND SHi T
B0 geHoE L NUT HOLDER PLATE (25962) (48 TOTAL) DOUBLER PLATES (25960)
SHIPPING PLATES D BOLTED TO UNDERSIDE TO HOLD ONE-BAY FENDER TWO-BAY FENDER PANEL TRACC PATENT
(25958) 3/8" DIA. SHOULDER NUT / PANEL (25974) / (25973) LABEL (6827)
‘I_I T l I l I l :( !
] o] | o [o] [o] (]
[ o/ F— XX‘— —— —
o d lo o o o o o o\ ofd [0 ® 0 o of@®To o o
o e R AT I i S R O IJ CROSS TIE
5 é:eoeeoeeeeeeo% 5 o 5 o5 b o o /‘25957’
b s 1’97()7()“() UF (onNomNo]
21 [ o Lﬁ i NN ’{#jr",{ff,,{i
| | o] | Keal T 1 o) | | | |
)
END SHOE RT | | \ | =
(25954) \ }
CROSS TIE (25957) CROSS TIE (25957)
5/8" DIA. x 3/8" DIA. x 2" HEX FLANGM RIP PLATES STAGE 3: TOP (25966),
2 174" HEX HD BOLTS (6365) (48 TOTAL) BEAM GUIDE (25967) RIP PLATES STAGE 2 (25963) NOTE THE DIRECTION OF THIS MIDDLE (25965), BOTTOM (25964)
BOLT W/ HEX 21'-3"+ SET OF 4 NUT HOLDER PLATES
WZ\';HE&Rg FLat SLED WELDMENT SLOT PLATE BACKUP FRAME
—\ TR ® ® @ —swor e ® @)
PLATE WASHER [E —e— — A —B ( 76) Cr—> “ "
| (197379 25976 fFRAME WELDMENT (25971) a{ hs 172" TYP. 6 ’ﬂ h
o = = = = ““ =T \'T
| | R i4) ] s ) i SLOT PLATE
.;ﬂ ot ;ﬁ* Lﬁ@ ol { # #j 5/8" DIA. x 3
TH [ g Mol [ ‘.?\ [ || HGR BOLT & NUT
o L T \HTH [l Ty [ I (TYP. AT BACKUP
T T T |}\ FRAME )
oy [ Il Lol [ 1ol Il N
: . : @ : : 4
9 ¢ il I ho) I
MH ‘J H‘H !\\ ‘MH ! ‘\
e o & o o o e o o o dqd|lo o o o || o olo o] h o o o dle o o a |
] ] [c_o] oo |
—A \; clm 120 ‘p
COMPLETE BASE ASSEMBLY D TYP. EXTENSION
BASE MODULE ASSEMBLY x 6'-11 3/4" (25982) (25981) BASE MODULE ASSEMBLY x 6'-11 3/4" (25982) PLATE (25961)
1"-5 1/4" ‘ BASE MODULE ASSEMBLY x 6'-11 3/4" (25982A) ‘ 3'-1" EXTENSION PLATE
FRONT ANCHOR ‘ ‘ (25961) 2 REQUIRED
WELDMENT (25956) HITCH PIN CLIP (3253) FRAME (25971)
SHREDDER ASSEMBLY
5/8" DIA. x 2 1/4" HEX (29973) SLED WELDMENT (25970)
HEAD BOLT W/ 2 FLAT
WASHERS & HEX NUT ‘ N 3/4" DIA. x 2" CLEVIS PIN (4425)
1 > - 5/8" DIA. x 2 1/4" HEX HD BOLT
‘ 3 ~ (174" x 3" x 2 1/4") TRACC
PLATE WASHERS: ONE PLATE
WASHER UNDER BOLT HEAD,
SHIPPING PLATE (25958) (D 2 PLATE WASHERS BETWEEN PANEL
& FRAME, 5/8" DIA. WASHER UNDER
BASE ANGLE (25959) HEX HEAD NUT
FRONT ANCHOR
WELDMENT (25956
3/8" DIA. x 2" HEX FLANGE HEAD
BOLT W/ LOCKWASHER UNDER 3/8" DIA. SHOULDER STUD BASE ASSEMBLY (25981)Q
HEX NUT W/ LOCKWASHER &
HEX NUT _ 5/8" DIA. x | 3/4" HEX
SECTION D-D SECTION E-E HEAD BOLT W/ 2 FLAT
€D sHowN WASHERS & HEX NUT
) . 5/8" DIA. x 1 3/4" HEX i .
5/8" DIA. x 3 1/2" HGR BOLT HEAD BOLT W/ 2 FLAT 5/8" DIA. x 2" HGR BOLT 5/8" DIA. x 3 1/2" HGR BOLT,
SLOT PLATE & HGR NUT WASHERS & HEX NUT SLOT PLATE & HGR NUT SLOT PLATE & HGR NUT
FRAME FRAME FRAME
(25971) (25971)
29T ONE-BAY FENDER (25971
T PANEL (25374)
TWO-BAY FENDER TWO-BAY FENDER
PANEL (25973) PANEL (25973) a DOUBLER PLATE
(25960)
DOUBLER PLATE
(259601 DOUBLER PLATE RIP PLATE STAGE 3:
TOP (25966)
RIP PLATE STAGE 2 BASE ANGLE (25959) RIP PLATE STAGE 2 g BASE ANGLE (25959) MIDDLE (25965) BASE ANGLE
(25963) (25963) > BOTTOM (25964)
NUT HOLDER PLATE NUT HOLDER PLATE
(25962) BEAM GUIDE (25967) (25962) [’ BEAM GUIDE (25967) BEAM GUIDE

(@BASE ASSEMBLY (25981) 378" DIA. SHOULDER STUD

W/ LOCKWASHER & HEX NUT

SECTION A-A

€2) sHown 9 smiLAR

3/8" DIA. SHOULDER STUD

(@ BASE ASSEMBLY (25981) W/ LOCKWASHER & HEX NUT

SECTION B-B

€3 sHown F6) & €8) smMILAR

NUT HOLDER PLATE
(25962)

3/8"
(@ BASE ASSEMBLY (25981)

DIA.

SECTION C-C

@ SHOWN @ SIMILAR

(25972)

(25976)
172"

(25959)

(25967)

SHOULDER STUD
W/ LOCKWASHER & HEX NUT

BILL OF MATERIAL

R | oty DESCRIPTION
TRACC (25980A)

197376 | 12 | 174" x 3" x 2 1/4" TRACC WASHER
25970A | SLED WELDMENT
25971A | 8 | FRAME WELDMENT
259724 | | BACKUP FRAME WELDMENT
25973A | 16 | TWO-BAY FENDER PANEL
259744 ONE-BAY FENDER PANEL
25975A | 2 | SHREDDER ASSEMBLY
25976A | 32 | SLOT PLATE
2598 1A | ASSEMBLED BASE (SEE NOTE 2)

TRACC BASE (25981A)
3256G | 48 | 3/8" DIA. SHOULDER NUT
3361G | 40 | 5/8" DIA. HEAVY HEX NUT
33916 | 40 | 5/8" DIA. x 1 3/4" HEX HEAD BOLT
42526 | 180 | 3/8" DIA. HEX NUT
42586 | 180 | 3/8" DIA. LOCK WASHER
63406 | 178 | 3/8" DIA. x 1 1/2" SHOULDER STUD
63656 | 50 | 3/8" DIA. x 2" HEX FLANGE HD BOLT
25954 I | END SHOE, RIGHT
25955 I | END SHOE, LEFT
25956A | | FRONT ANCHOR WELDMENT
25957A | 3 | CROSS TE
259586 | 2 | RIP PLATE, STAGE 1| (SHIPPING PL.)
259606 | 16 | DOUBLERS
259616 | 2 | EXTENSION PLATE, REAR
25962G | 48 | NUT HOLDER (NUT RETAINER PLATE)
25963G | 2 | RIP PLATE, STAGE 2
25964G | 2 | RIP PLATE, STAGE 3, BOTTOM
259656 | 2 | RIP PLATE, STAGE 3, MIDDLE
25966G | 2 | RIP PLATE, STAGE 3, TOP
25982A | 3 | BASE MODULE ASSEMBLY

SHOP HARDWARE

3253G | 2 | HITCH PIN CLIP
33406 | 32 | 5/8" DIA. HGR NUT
33616 | 46 | 5/8" DIA. HEX NUT
33916 | 32 | 5/8" DIA. x | 3/4" HEX HEAD BOLT
34006 | 12 | 5/8" DIA. x 2" HGR BOLT
3435G | 20 | 5/8" DIA. x 3 1/2° HOR BOLT
43726 | 88 | 5/8" DIA. FLAT WASHER
44256 | 2 | 3/4" DIA. x 2" CLEVIS PN
53066 | 14 | 5/8" DIA. x 2 1/4" HEX HEAD BOLT
68278 | 2 | TRACC PATENT LABEL
NOTES:

(D SHIPPING PLATES MAINTAIN SLED POSITION
DURING SHIPPING. IT IS NOT NECESSARY TO
REMOVE SHIPPING PLATES AFTER INSTALLATION
OR REPLACE AFTER REPAIRING DAMAGE TO
TRACC UNIT.

(@ SEE MANUFACTURER FOR ADDITIONAL DETAILS
AND DRAWINGS SHOWING COMPLETE ASSEMBLY OF
ALL BASE COMPONENTS.

DETAILED DRAWING

SRTEFERR%NSE:PIEC DWG. NO.

ANDA .

SECTION 606 606-318B
IMPACT ATTENUATOR

TRACC
ASSEMBLY DETAILS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




STAGE 2 STAGE 3

BASE ANGLES (25959)
END SHOE LT DOUBLER PLATES (25960) BILL OF MATERIAL
(25955) SHIPPING PLATES BOLTED 76 UNDERSIDE 10 HOLD | ONE-BAY FENDER TWO-BAY FENDER PANEL TRACC PATENT PART
(25958 ) M10 SHOULDER NUT /| PANEL (25974) / (25973) /  LABEL (6827) numeer | 97" DESCRIPTION
] . I . I . | — ! TRACC (25380A)
— = 5 m m T 197376 12 6 x 76 x 57 TRACC WASHER
77777777 e A 25970A I SLED WELDMENT
e T A o o o o o Nofl[op o 9o ofots o o 259714 8 FRAME WELDMENT
o e s d e 5 - o ‘:51 > 6 5 o @ (s 5 o CROSS TIE 25972A | BACKUP FRAME WELDMENT
° ©o o o q o ° ° o o o o o ) o o /(25957) 25973A 16 TWO-BAY FENDER PANEL
B — ,()7() ()“() [ONNORNONNS]
A o AlF oo Ao ¢ o o 25974A 4 | ONE-BAY FENDER PANEL
Lﬁ o ] 5 25975A 2 SHREDDER ASSEMBLY
= . L ANEEEY S L L] 25976A | 32 | SLOT PLATE
END SHOE RT | I | | \ -] 259814 I ASSEMBLED BASE (SEE NOTE 2)
(25954) | \} TRACC BASE (25981A)
e 0 x 51 HEX FLANGE HO / CROSS TIE (25957) CROSS TIE (25957) Lo o atec STAGE 3: TOP (25966). L e
HEX HD BOLT BOLTS (6365) (48 TOTAL) BEAM GUIDE (25967) RIP PLATES STAGE 2 (25963) NOTE THE DIRECTION OF THIS  MIDDLE (25965), BOTTOM (25964) 33610 T 40 | M6 HEAVY FEX NUT
W/ HEX NUT 6477t SET OF 4 NUT HOLDER PLATES
& 2 FLAT BACKUP FRAME 33916 40 M16 x 44 HEX HEAD BOLT
WASHERS §§§g7gELDMENT @ @ @ aEEgMgmrs @ @ WELDMENT (25972) 42526 | 180 | M10 HEX NUT
\ R TS SHER B~ A —B (25976) Cr> FRAME WELDMENT (25971) — 140 TYP. 1524 — | /o 42586 | 180 | MIO LOCK WASHER
& - e 63406 | 178 | MI0 x 38 SHOULDER STUD
T f = 0 ff =] fl ) f
P i | 14 1 i il o i SLOT PLATE (25976, | 6365C | 50 | MIO x 51 HEX FLANGE HD BOLT
,]%f ;ﬂ ot ;ﬁ* Lﬁ@ ok ‘ # #j MI6 x 89 HGR 259544 I END SHOE, RIGHT
\ I g Mol I \ I \ BOLT & NUT
i ! ‘H L 7] \HT\} L it I i (TYP. AT BACKUP 25355A ! | END SHOE, LEFT
i T T T |}\ FRAME ) 25956A | FRONT ANCHOR WELDMENT
N I } I } \} H ‘}‘u } \} H } \} } 25957A 3 CROSS TIE
= & o ;E :FH #‘ y # # 259586 | 2 | RIP PLATE, STAGE 1 (SHIPPING PL.)
=~ 1 4l ‘#J W Ll }“\l ‘H i 259606 | 16 | DOUBLERS
S 1 ‘ 0 | L) ‘ \
259616 2 EXTENSION PLATE, REAR
o le &6 o o o o o o o dqleo o o o Il|] o olo o] h o o o dle o o a |
[e @] | o o @ || 259626 48 NUT HOLDER (NUT RETAINER PLATE)
= = = = = = 259636 2 RIP PLATE, STAGE 2
\ 305 \
. ! L. L 259646 2 RIP PLATE, STAGE 3, BOTTOM
D E A COMPLETE BASE ASSEMBLY ® ¢ TYP. EXTENSION P PLATE <t
BASE MODULE ASSEMBLY x 2127 (25982) (25981) BASE MODULE ASSEMBLY x 2127 (25982) PLATE (25961) 222222 i R:P PtiTE' Z&EE 2 “T":)[’PD'-E
25982A 3 BASE MODULE ASSEMBLY
438 BASE MODULE ASSEMBLY x 2127 (25982A) 940 EXTENSION PLATE SHOP HARDWARE
T

FRONT ANCHOR (25961) 2 REQUIRED

32536 2 HITCH PIN CLIP

WELDMENT (25956
HITCH PIN CLIP (3253) FRAME (25971 )

SHREDDER ASSEMBLY 33406 | 32 | MI6 HGR NUT

Mi6 x 57 HEX (25975) SLED WELDMENT (25970) 33616 | 46 | Mie HEX NUT

HEAD BOLT W/ 2 FLAT /» 33916 32 M16 x 44 HEX HEAD BOLT
WASHERS & HEX NUT \/%7'\’120 x 51 CLEVIS PIN (4425)

|
|
|
|
N

FRONT ANCHOR
WELDMENT (25956)

- W16 x 57 HEX HD BOLT 3400G | 12 | MI6 x 51 HGR BOLT
X
S— 3 ~ (6 x 16 x 57) TRACC 34356 20 M16 x 89 HGR BOLT
PLATE WASHERS: ONE PLATE 43726 88 M16 FLAT WASHER
fl WASHER UNDER BOLT HEAD,

SHIPPING PLATE (25958)@ . 2 PLATE WASHERS BETWEEN PANEL 4425GC 2 M20 x 51 CLEVIS PIN
/ ﬁ&“ﬁ?ib m'c? WASHER UNDER 53066 14 | MI6 x 57 HEX HEAD BOLT

BASE ANGLE (25959) a— 68278 2 TRACC PATENT LABEL

o

MIO x 51 HEX FLANGE HEAD

BOLT W/ LOCKWASHER UNDER M10 SHOULDER STUD BASE ASSEMBLY (25981)Q
HEX NUT W/ LOCKWASHER &
HEX NUT _ M6 x 44 HEX
SECTION D-D EX N SECTION E-E HEAD BOLT W/ 2 FLAT NOTES:
€D sHowN WASHERS & HEX NUT
(D SHIPPING PLATES MAINTAIN SLED POSITION
MI6 x 44 HEX DURING SHIPPING. IT IS NOT NECESSARY TO
M16 x 89 HGR BOLT HEAD BOLT W/ 2 FLAT M16 x 51 HGR BOLT MI6 x 89 HGR BOLT, REMOVE SHIPPING PLATES AFTER INSTALLATION
SLOT PLATE & HGR NUT WASHERS & HEX NUT SLOT PLATE & HGR NUT SLOT PLATE & HGR NUT OR REPLACE AFTER REPAIRING DAMAGE TO
FRAME FRAME FRAME TRACC UNIT.
(25971) (25971) (25971)
N RN SNE'BAY FE';E"ER @ SEE MANUFACTURER FOR ADDITIONAL DETAILS
T ANEL (25374} AND DRAWINGS SHOWING COMPLETE ASSEMBLY OF
TWO-BAY FENDER TWO-BAY FENDER ALL BASE COMPONENTS.
PANEL (25973) PANEL (25973) - & DOUBLER PLATE
(25960)
DOUBLER PLATE
(259601 DOUBLER PLATE RIP PLATE STAGE 3:
TOP (25966)
RIP PLATE STAGE 2 BASE ANGLE (25959) RIP PLATE STAGE 2 . BASE ANGLE (25959) MIDDLE (25965) BASE ANGLE (25959)
(25963) (25963) > BOTTOM (25964) ?;;)ol%iugégugrzggwg?%ﬁs
NUT HOLDER PLATE NUT HOLDER PLATE TAI RAWIN
(25962 BEAM GUIDE (25967) (25962) N—— BEAM GUIDE (25967) BEAM GUIDE (25967) REFERDIENCELED D DWGG NO
NUT HOLDER PLATE STANDARD SPEC. 606-318B
(25962)
@ BASE ASSEMBLY (25981) MIO SHOULDER STUD M10 SHOULDER STUD M10 SHOULDER STUD IMPACT ATTENUATOR -
W/ LOCKWASHER & HEX NUT (D BASE ASSEMBLY (25981) W/ LOCKWASHER & HEX NUT (@ BASE ASSEMBLY (25981) W/ LOCKWASHER & HEX NUT TRACC
ASSEMBLY DETAILS (METRIC)
SECTION A-A SECTION B-B SECTION C-C EFFECTIVE: SEPTEVBER 2014
SHOWN SIMILAR SHOWN & SIMILAR SHOWN SIMILAR
@ ‘ @ ‘ @ @ MONT ANA DEPART MENT
OF TRANSPORTAT ION




PARTS LIST
ITEM STOCK NO. DESCRIPTION aTy.
] 3562003-0000 BACKUP ASSEMBLY 1
2 3562002-0000 BAY 1| SUPPORT FRAME ASSEMBLY ]
3 2762015-0000 FRONT ANCHOR 2
4 3562005-0000 BAY 3 DIAPHRAGM ASSEMBLY ]
5 3562001-0000 TRIGGER ASSEMBLY ]
6 3562004-0000 BAY 2 BRIDGE ASSEMBLY 1
7 2762026-0000 NOSE ]
8 2762024-0000 RT. NOSE TRANSITION ]
9 27162025-0000 LT. NOSE TRANSITION ]
10 276200L - 0000 LT. SHAPER RAIL ]
1 276200R- 0000 RT. SHAPER RAIL ]
12 2762022-0000 DIAPHRAGM PANEL BRACKET 2
13 2762023-0000 REAR RAIL 2
14 2762007-0000 TRIGGER STRAP 2
15 2762013-0000 BAY 2 PANEL 2
16 2762014-0000 BAY 3 PANEL 2
17 2762033-0000 BAY 1 PANEL 2
18 2699251-0000 3/4" DIA. x 3 1/2" HEX BOLT 16
19 2701014-0000 1" DIA. x 5" HEX BOLT 4
20 2701811-0000 5/8" DIA. x 1 1/4" RAIL BOLT 40
21 2701931-0000 3/4" DIA. x | 1/2" HEX BOLT 4
22 2704191-0000 5/8" DIA. HEX NUT 40
23 2704091-0000 3/4" DIA. HEX NUT 20
24 2704161-0000 1" DIA. HEX NUT 2
25 2708161-0000 2" x 2" x 1/4" BAR WASHER 2
26 2708871- 1000 I 174" x 2" x 1/8" ROUNDED BAR WASHER 8
27 270003 1-0000 INSTALL INSTRUCTIONS 1
28 2735831-3500 MATERIAL SAFETY INFO NOTICE ]
29 270808 1-0000 3/4" DIA. (2" 0.D.) HVY. FLAT WASHER 16
TRIGGER ASSEMBLY (ITEM 5)
30 2762008-0000 TRIGGER FRAME ]
31 2762011-0000 RT. TRIGGER ANCHOR ]
32 2762012-0000 LT. TRIGGER ANCHOR 1
33 2699034-0000 172" DIA. x 13 1/2" THREADED ROD 2
34 2704911-0000 172" DIA. HEX NUT 12
SUPPORT FRAME ASSEMBLY (ITEM 2)
35 2762010-0000 BAY 1| SUPPORT FRAME ]
36 2762003-0000 DIAPHRAGM RAIL GUIDE 2
37 2699251-0000 3/4" DIA. x 3 1/2" HEX BOLT 6
38 2704091-0000 3/4" DIA. HEX NUT 6
39 2762021-0000 BAY | FRAME PANEL BRACKET 2
BRIDGE (ITEM 6)
40 2762016-0000 BRIDGE ]
QUEST SYSTEM ASSEMBLY T 2762003-0000 DIAPHRAGM RAIL GUIDE 2
@ DIAPHRAGM ASSEMBLY 42 2704091-0000 3/4" DIA. HEX NUT 2
(ITEM 4) a3 2701931-0000 3/4" DIA. x 1 1/2" HEX BOLT 2
DIAPHRAGM ASSEMBLY (ITEM 4)
a4 2762018-0000 BAY 3 DIAPHRAGM ]
a5 2762003-0000 DIAPHRAGM RAIL GUIDE 2
46 2699251-0000 3/4" DIA. x 3 1/2" HEX BOLT 2
47 2704091-0000 3/4" DIA. HEX NUT 2
BACKUP ASSEMBLY (ITEM 1)
48 2762020- 0000 BACKUP ]
49 2762017-0000 BACKUP SHAPER 2
50 2704091-0000 3/4" DIA. HEX NUT 2
51 2699251-0000 3/4" DIA. x 3 1/2" HEX BOLT 2
52 2735711-0000 CAUTION DECAL ]
53 2735712-3500 PRODUCT DECAL 1
54 2705121-0000 3/16" DIA. x 1/2" SD68BS ST. RIVET ]
DETAILED DRAWING
SECTON Bo8 606-31C
IMPACT ATTENUATOR -
QUEST
ASSEMBLY DETAILS
TRIGGER ASSEMBLY SUPPORT FRAME ASSEMBLY BRIDGE BACKUP ASSEMBLY EFFECTIVE: SEPTEMBER 2014
(ITEM 5) (TEM 2) (ITEM &) (ITEM 1) WMONTANA DEPARTMENT
OF TRANSPORT AT ION




PARTS LIST
ITEM STOCK NO. DESCRIPTION oTY.
1 3562003-0000 BACKUP ASSEMBLY 1
2 3562002-0000 BAY 1 SUPPORT FRAME ASSEMBLY 1
3 2762015-0000 FRONT ANCHOR 2
4 3562005-0000 BAY 3 DIAPHRAGM ASSEMBLY 1
5 3562001-0000 TRIGGER ASSEMBLY 1
6 3562004-0000 BAY 2 BRIDGE ASSEMBLY 1
7 2762026-0000 NOSE 1
8 2762024-0000 RT. NOSE TRANSITION 1
9 2762025-0000 LT. NOSE TRANSITION 1
10 276200L-0000 LT. SHAPER RAIL 1
11 276200R- 0000 RT. SHAPER RAIL 1
12 2762022-0000 DIAPHRAGM PANEL BRACKET 2
13 2762023-0000 REAR RAIL 2
14 2762007-0000 TRIGGER STRAP 2
15 2762013-0000 BAY 2 PANEL 2
16 2762014-0000 BAY 3 PANEL 2
17 2762033-0000 BAY 1 PANEL 2
18 2699251-0000 M20 x 89 HEX BOLT 16
19 2701014-0000 M24 x 127 HEX BOLT 4
20 2701811-0000 MI6 x 32 RAIL BOLT 40
21 2701931-0000 M20 x 38 HEX BOLT 4
22 2704191-0000 M16 HEX NUT 40
23 2704091-0000 M20 HEX NUT 20
24 2704161-0000 M24 HEX NUT 2
25 2708161-0000 51 x 51 x 6 BAR WASHER 2
26 2708871-1000 32 x 51 x 3 ROUNDED BAR WASHER 8
27 2700031-0000 INSTALL INSTRUCTIONS 1
28 2735831-3500 MATERIAL SAFETY INFO NOTICE 1
29 2708081-0000 M20 (51 0.D.) HVY. FLAT WASHER 16
TRIGGER ASSEMBLY (ITEM 5)
30 2762008- 0000 TRIGGER FRAME 1
31 2762011-0000 RT. TRIGGER ANCHOR 1
32 2762012-0000 LT. TRIGGER ANCHOR 1
33 2699034-0000 13 DIA. x 343 THREADED ROD 2
34 2704911-0000 M12 HEX NUT 12
SUPPORT FRAME ASSEMBLY (ITEM 2)
35 2762010-0000 BAY 1 SUPPORT FRAME 1
36 2762003-0000 DIAPHRAGM RAIL GUIDE 2
37 2699251-0000 M20 x 89 HEX BOLT 6
38 2704091-0000 M20 HEX NUT 6
39 2762021-0000 BAY 1 FRAME PANEL BRACKET 2
BRIDGE (ITEM 6)
40 2762016-0000 BRIDGE 1
QUEST SYSTEM ASSEMBLY 41 2762003-0000 DIAPHRAGM RAIL GUIDE 2
@ DIAPHRAGM ASSEMBLY 42 2704091-0000 M20 HEX BOLT 2
(ITEM 4) 43 2701931-0000 M20 x 38 HEX BOLT 2
DIAPHRAGM ASSEMBLY (ITEM 4)
44 2762018-0000 BAY 3 DIAPHRAGM 1
45 2762003-0000 DIAPHGRAGM RAIL GUIDE 2
16 2699251-0000 M20 x 89 HEX BOLT 2
a7 2704091-0000 M20 HEX BOLT 2
BACKUP ASSEMBLY (ITEM 1)
48 2762020- 0000 BACKUP 1
49 2762017-0000 BACKUP SHAPER 2
50 2704091-0000 M20 HEX NUT 2
51 2699251-0000 M20 x 89 HEX BOLT 2
52 2735711-0000 CAUTION DECAL 1
53 2735712-3500 PRODUCT DECAL 1
54 2705121-0000 4.8 DIA. x 12.7 SD68BS ST. RIVET 1
DETAILED DRAWING
SEeTN B08 o 606-31C
IMPACT ATTENUATOR -
QUEST
ASSEMBLY DETAILS (METRIC)
TRIGGER ASSEMBLY SUPPORT FRAME ASSEMBLY BRIDGE BACKUP ASSEMBLY ALL DIMENSIONS ARE MILLIMETERS EFFECTIVE: SEPTEMBER 2014
(ITEM 5) (ITEM 2) (ITEM 6) (ITEM 1) (mm) UNLESS OTHERWISE NOTED. WMUNTANA DEPART MENT
OF TRANSPORTAT ION




ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D ITEM| STOCK NoO. DESCRIPTION METRIC DESCRIPTION REQ' D
I | SEE TABLE A | DIAPHRAGM DIAPHRAGM 1 1 | 2760072-0%00 | NARROW LT. NOSE NARROW LT. NOSE 1
8 | 2760031-0000 | MONORAIL GUIDE MONORAIL GUIDE 2 2 | 2760073-0%00 | NARROW RT. NOSE NARROW RT. NOSE 1
9 | 2704341-0000 | 3/4" DIA. HEX NUT M20 HEX NUT 2 3 | 2760076-0000 | NOSE CART. SUPPORT BRACKET NOSE CART. SUPPORT BRACKET 1
10 | 2699121-0000 | 3/4" DIA. x 2" HEX BOLT | M20 x 51 HEX BOLT 4 4 | 2760297-0000 | NOSE BAY CART. SUPPORT BRACKET | NOSE BAY CART. SUPPORT BRACKET | 1
11 | 2708201-0000 | 3/4" DIA. LOCK WASHER M20 LOCK WASHER 4 5 | 2699065-0000 | 1/4" DIA. x 3/4" HEX BOLT M6 x 19 HEX BOLT 1
12 | 2760292-0000 | CARTRIDGE SUPPORT BRACKET | CARTRIDGE SUPPORT BRACKET | 2 6 | 2699841-0000 | 5/8" DIA. x | 1/4" HEX BOLT MI6 x 32 HEX BOLT 6
7 | 2700501-0000 | 5/8" DIA. x 2" HEX BOLT MI6 x 51 HEX BOLT 6
TABLE A: 8 | 2704151-0000 | 1/4" DIA. HEX NUT M6 HEX NUT 6
704191- 78" DIA. RAIL HEX NUT M
ASSEMBLY NO. STOCK NO. DESCRIPTION METRIC DESCRIPTION 9 | 2704191-0000 | 5/8" D L HEX NUT 6 RAL HEX NUT 6
10 | 2704851-0000 | 5/8" DIA. x 2" 0.D. x I1 MI6 x 51 0.D. x 279 6
3540071-0000 | 2761011-0000 | 24" WIDE DIAPHRAGM | 610 WDE DIAPHRAGM HEX _NUT COUPL NG HEX _NUT_COUPLING
3540072-0000 | 2761021-0000 | 30" WIDE DIAPHRAGM 760 WIDE DIAPHRAGM !l | 2708281-0000 | 174" DIA. LOCK WASHER M6 _LOCK WASHER 6
35200730000 | 276103 1-0000 | 36" WIDE DIAPHRAGH 515 WIDE DIAPHRAGN 12 | 2708291-0000 | 5/8" DIA. x | 3/4" 0.D. WASHER | MI6 x 44 0.D. WASHER 6
% 1 INDICATES YELLOW
% 2 INDICATES BLACK TEM 6
ITEM 12 /ﬁ\\ g ITEM 12
. ~ :
4 ~
2] o ITEM 2
/”EM 0 o e >
. ‘\‘
ITEM 11 ~.
ITEM 9
ITEM 10
ITEM 9
ITEM 7
ITEM 5
ITEM 4
ITEM 3
ITEM 8
DIAPHRAGM ASSEMBLY v
TEM 6 NOSE ASSEMBLY
ASSEMBLY NO. 3540042-0100 (YELLOW)
ITEM 12 ASSEMBLY NO. 3540042-0200 (BLACK )
3 -[%"15:: '6/]4 : ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION |REQ'D ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D
| | 1 | 2760081-0000 | FENDER PANEL FENDER PANEL | I | SEE TABLE A | TENSION BACKUP TENSION BACKUP |
A gl\AcPKHRPAGM OR A 2 | 2699341-0000 | 5/8" DIA. x 2" RAIL BOLT | MI6 x 51 RAIL BOLT 2 ITEM 11 2 | 2760141-0000 | SIDE PANEL SIDE PANEL 2
() UNDERL Y ING | / u E Tg\ 3 | 2704191-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 2 3 | 3525300-0000 | ANCHOR KIT ANCHOR KIT 3
| PANE'-7 ! ! DIAPHRAGM 4 | 2708841-0000 | CAST MUSHROOM WASHER CAST MUSHROOM WASHER | 10 | 2704191-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 2
= 4 A ! 5 | 2706604-0000 | 5/8" DIA.x 5" SCREW MI6 x 127 SCREW | 11 | 2699341-0000 | 5/8" DIA. x 2" RAIL BOLT MI6 x 51 RAIL BOLT 4
I \ FENDER PANEL \ 6 | 2704141-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT I 12 | 2760293-0000 | CARTRIDGE SUPPORT CARTRIDGE SUPPORT I
& OVERLAP & 7 | 2708291-0000 | 5/8" DIA. WASHER MI6 WASHER | BRACKET BRACKET
. 13 | 2760294-0000 | CARTRIDGE SUPPORT CARTRIDGE SUPPORT |
3/4" 120 8 | 2021611-0000 | 5/8" DIA. x | 1/4" 0.D. | MI6 x 32 0.0. | ITEM
MAX. GAP x 1 172" DIE SPRING x 38 DIE SPRING EM 2 LOCKING BAR LOCKING BAR
ITEM 6
TABLE A:
ITEM 8 .
- . < ASSEMBLY NO. STOCK NO. DESCRIPTION METRIC DESCRIPTION
NOTE: > 3540031-0000 | 2760011-0000 | 24" WIDE TENSION BACKUP | 610 WIDE TENSION BACKUP
' (D UNDERLYIG PANEL IS EITHER meM 10— 3540032-0000 | 2760021-0000 | 30" WIDE TENSION BACKUP | 760 WIDE TENSION BACKUP
ANOTHER FENDER PANEL OR, IN ~. ITEM 10 3540033-0000 | 2760031-0000 | 36" WIDE TENSION BACKUP | 915 WIDE TENSION BACKUP
THE CASE OF THE LAST FENDER \\
PANEL IT COULD BE A BACKUP .
SIDE PANEL, EXTENSION PANEL 8
ITEM 7 OR TRANSITION PANEL. ITEM 11 ) NOTE:
@ TWO FENDER PANEL ASSEMBLIES TEM 13 e ITEM 9
ITEM 1 2 () WHEN TRANSITIONING THE QUADGUARD I
~
~ ARE REQUIRED PER BAY. - [ SYSTEM TO EXISTING BARRIERS, SEE
s : MANUFACTURER FOR PROPER USE OF
- ITEM 3 SIDE PANEL (ITEM 2).
/ ‘ ITEM 12
= v UNITS SHOWN IN BRACKETS () ARE
- METRIC AND ARE IN MILLIMETERS (mm)
1o ANCHOR BOLT NOT N
2 ANCHOR BOLT Not > UNLESS OTHER UNITS ARE SHOWN.

FENDER PANEL ASSEMBLY

ASSEMBLY NO.

3540040-0000

LOCATION BOTH SIDES

BACKUP ASSEMBLY

DETAILED DRAWING

ANDA .

SECTION 606 606-31D
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ASSEMBLY DETAILS
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8 -0" 16' -0" [4880]
o 16' -0" [4880] (24401 TYP.
2'-0" — I |
f6101 ‘ ‘ ON TANGENT
.K/ e ——— —_—
e —
\ \ \ \
L i Ll
GROUND
LINE CABLE GUARDRAIL TERMINAL ELEVATION

ANCHOR ASSEMBLY

CABLE GUARDRAIL
TERMINAL SECTION

(SECO1 %)

CABLE GUARDRAIL
TERMINAL SECTION

CABLE GUARDRAIL
TERMINAL SECTION

3'-6" [1070]

]

(PDFOR POST P1 SEE DTL. DWG. NO. 606-41

PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL (FROM POST P3 TO POST P3)
(NOT TO EXCEED 2000" (610 ml) ‘

,‘ L L . . -

T

(PDFOR POST P1 SEE DTL. DWG. NO. 606-41

INSTALLATION LINE

26'-0" [7.93 m]

POST SPACING ‘
SEE NOTE (2) BELOW

VARIABLE LENGTH OF NEED

(FACE OF RAIL)

PLAN

FIRST RUN OF CABLE GUARDRAIL

SECOND RUN OF CABLE GUARDRAIL

THIRD RUN OF CABLE GUARDRAIL

RUN RUN RUN RUN RUN ‘
ONE TWO ONE THREE ® TWO
wsoomov e F— 1 &~ . @ . B, .
(FACE OF RAIL) A 79 3
TYPICAL LAYOUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO
TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES.
\ 52 5/8" [66.5]
3/4" 119,11
DIA. CABLES %gGEF%F [3'6-0"] -
AFFI . "
(RCMO1 %) LANE m NORMAL — ’4*6 (1501
~ MN. @ | £ FINISHED —
M -] SHOULDER 4|
; ! H REFLECTOR MOUNTING NORMAL dq
i | 4] HOLE FOR ALT. "B FINISHED d[ 2:1 OR FLATTER
) SHOULDER VARIABLE
2'-9" 18403 2t 1 OR FLATTER (INSTALLATION ARIA
VARIABLE LINE) 2°-0
2 -o* W 6101
¢ 16101
. 5/16" DIA.
2" 1501 NOMINAL VB HOOK 27 sLope
BOLTS (FBHOI%
OR FBHO2%)
AND NUT(S)
S(gLLS(fIL:)TE (FNX08a%)
H l~—— CABLE GUARDRAIL
A L POST (PSEOT%) L -
TYPICAL INSTALLATION DETAIL TYPICAL INSTALLATION DETAIL

LINE POST & POST P3

POST P2

/8"

REFLECTORIZED SHEETING,
WHITE OR YELLOW PER MUTCD

3/16"

7"

w CABLE WEDGES

[177.8]
THREADED

1" [25. 47 DIA.

(FMMO 1 %)

CABLE SPLICE

SPLICE CABLE USING A COUPLING DEVICE AS SHOWN, OR AN
ALTERNATE METHOD APPROVED BY THE PROJECT MANAGER

(221

|
I

1 172" (381

1/4" (61 DIA. (MIN. ) APPROVED

NOTES:
(DFOR CABLE GUARDRAIL RUNS OF:

1044 FT. [318.42 mIOR LESS: USE
COMPENSATING CABLE END ASSEMBLY
(RCEQ1%) ON ONE END AND TURNBUCKLE
CABLE END ASSEMBLY % ON THE OTHER
END OF EACH CABLE.

GREATER THAN 1044 FT. [318.42 m],
2052 FT. [625.86 m] MAXIMUM: USE
COMPENSATING CABLE END ASSEMBLY
(RCEQ1%) ON BOTH ENDS OF EACH CABLE.

upP TO

®@LINE POST SPACING:

TANGENTS AND CURVES WITH RADII 700 FT.
[220 m]AND GREATER: 16 FT. [4880 mml.

CURVES WITH RADIILESS THAN 700 FT. [220 m]

DOWN TO 440 FT. [135 m): 12 FT.
[3660 mml.
NOTE: DO NOT INSTALL CABLE GUARDRAIL ON

THE INSIDE SHOULDER OF ANY CURVE.

@ UNIFORMLY TENSION ALL CABLES TO COMPRESS
SPRINGS BY 3 1/2" [90 mml.

(@ DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES
WITHIN 12 FT. [3.7 mlOF THE INSTALLATION LINE.

(® DO NOT USE CABLE GUARDRAIL WITH FILL SLOPES
STEEPER THAN 2: 1, UNLESS THE DISTANCE
BETWEEN THE BACK OF THE POSTS AND THE
BREAK IN THE FILL SLOPE IS AT LEAST 8 FT.
[2.5 ml

® ATTACH REFLECTORS TO EVERY OTHER LINE POST
(32 FT. [9.76 mlTYP. ), BEGINNING AT POST P3.
DO NOT ATTACH REFLECTORS TO POSTS P1 AND P2.

(@ WIDENING 1S REQUIRED IF FINISHED SHOULDER IS
LESS THAN 2'-0" [0.6 mIFROM THE TRAFFIC LANE.

(® GUIDANCE FOR TENSIONING CABLES USING THE

TURNBUCKLES IS GIVEN IN CABLE TENSIONING TABLES.

CABLE TENSIONING - NCHRP 230 TESTS HR 22-4 (
METRIC CABLE TENSIONING - NYDOT STD. M606-1RI

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
GUARDRAIL HARDWARE.

1986)
(1996)

TAMPER-PROOF LOCK NUT

671

REFLECTOR ALT.

[5] DIA. HOLES

FOR TAMPER RESISTANT

SELF

NOTE:

REFLECTORS ARE
TO BE 14 GAUGE

.9

ALUMINUM ALLOY

TAPPING SCREWS

mm THK. ]

REFLECTOR ALT.

OR BLIND RIVETSE TQZ 7

CABLE TENSIONING METRIC CABLE TENSIONING
TEMPERATURE | COMPR. # TEMPERATURE COMPR. #

gZSSESEgRBSE’;ROVED CF) (INCHES) C) (mm)
‘ (GALV. STEEL OR ALUMINUM) 120 T0 110 1.00" 50 TO 43 25
/ \FACE OF REFLECTOR T0 BE 109 T0 100 1. 25" 42 TO 38 32
2 5/8" FLUSH WITH FLANGE EDGES 99 T0 90 1.50" 37 T0 32 38
89 TO 80 1.75" 31 T0 27 45
o 79 10 70 2.00" 26 10 21 50
B 69 TO 60 2.25" 20 TO 16 57
59 10 50 2.50" 15 T0 10 64
43 T0 40 2.75" 3705 70
178" 3] 39 T0 30 3.00" 470 -1 75
29 T0 20 3.25" -2 10 -7 83
19 T0 10 3.50" -8 TO -12 89
9 10 0 3.75" -13 TO -18 95
2 o iom -1 70 -10 4.00: -19 TO -23 100
[101. 6] -11 T0 -20 4.25 -24 TO -29 108

| i
]\ﬁ L ven

" AT

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

# - SPRING COMPRESSION FROM UNLOADED POSITION

DETAILED DRAWING

ANDA .
SECTION 606 606-40
LOW-TENSION

CABLE GUARDRAIL
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3 HORIZONTAL &

2 VERTICAL #3 [#10] BARS
IN EACH FACE OF EACH
PIECE

N

— 1|

3" [751 CL. (TYP. )

ONE PIECE

SHOULDER

3'-3" 19901

ANCHOR UNIT & REBAR INSTALLATION

CABLE GUARDRAIL
ANCHOR POST
(PSEO6%)

CONCRETE ANCHOR

2' -

TWO PIECE
2'-4 1/8"
2'-5 7/8" [760] (7151
1 374"
[451]
Sip
£ SLopg
8 1/2" [825] 125
1" -6"
[4571
DETAILS —

NOTE:

DIMENSIONS FOR LEFT AND RIGHT HAND ANCHOR UNITS
ARE THE SAME, WITH THE POSITION OF THE ANCHOR POST
AND ANCHOR BRACKET BEING THE ONLY DIFFERENCE.

ANCHOR POST

13

&
\/fO*PLACE 3/16"

) . BRASS ROD IN HOLES
AN

(5] DIA.
AND BEND OVER ENDS

1 1/4" (321

374"
CABLES

[19.1] DIA,
(RCMO 1 %)

CABLE GUARDRAIL | T
ANCHOR POST
(PSEO6 %)

—
CONCRETE
ANCHOR
172" DIA. x 2 1/2" M12 x 63]
HEX BOLT (FBXI12a%) WITH

NUT (FNX12a%) AND 3 FLAT
WASHERS (FWC12a%) TORQUE
TO 25 FT-LB [34 N-m] (4 EACH POST)

DETAIL

TAPERED KEYWAY DETAIL
(TWO PIECE INSTALLATION)

BOTTOM TOP

4'-9" [1450] CABLE GUARDRAIL
2 -2 2 -2 ANCHOR POST CABLE ANCHOR
[6601 [6601 (PSEO06 %) BRACKET (FPAO2%)
2 1/72" IGS]T»‘ { { 2 1/2" [65]
T BOTTOM
' CABLE 1"-8" [510] '
ol? e
3 '9“ :gg] fﬁz = 3 -1 —— — ANCHOR § — — —- —T= 3‘[37
o ol
o 0
\ ToP 1"=-7 172" 1"-7 172"
L CABLE 4951 [495] 1'-1/2" [320]
/8" /8" f . . .
3 174" EBOJL 25 3/8 25 378 3 174" 1801 " 1,6 374
(6451 (6451 [2801 [480]
2'-4 172" 2'-4 172"
(7251 (7251
PLAN PLAN

(LEFT HAND ANCHOR UNIT)

(RIGHT HAND ANCHOR UNIT)

3 CABLE END
ASSEMBLIES (RCEO3%)

8 ~ 3/4" [M20] DIA. HOOKED
ANCHOR RODS (FRH20a%)
WITH HEX NUT (FNX20a%)

& FLAT WASHER (FWC20a%)

. ’/‘KEEPER
|/PLATE *
.

\sup IMPACT BASE

CABLE END ASSEMBLY

3 ~ 3/4" [M20] DIA.
WASHERS (FWC20a%)

3/16" (51 DIA.

(BEND OVER ENDS)

2 ~ 374" [M20] DIA.
NUTS (FNX20a*)

SLIP IMPACT BASE

NOTE:

INSTALL ONE WASHER UNDER HEAD,

ONE BETWEEN PLATES & ONE UNDER NUT.
AN ADDITIONAL WASHER MAY BE

PLACED BETWEEN PLATES TO PLUMB

THE ANCHOR POST.

CABLE GUARDRAIL
ANCHOR POST (PSEQ6%)

ON EACH ROD
2'-3" [685]
(N X D\
gt
} (4571 é
3'-3" 19901 SN
l~— EXCAVATE FOR CONCRETE
A ANCHOR
Voo 1 -o"
(3051 4'-9" 114501 (3051
T
ELEVATION

(LEFT HAND ANCHOR UNIT)

(RCEO3%)

FLAT

BRASS KEEPER
ROD MUST BE INSTALLED

HEX

374" [M20] DIA. SQUARE

NUT (FNS20%)

CABLE ANCHOR
BRACKET (FPAO2%)

CABLE END ASSEMBLY TO
ANCHOR BRACKET DETAIL

NOTES:

(D INSTALL THE CONCRETE ANCHOR INTQ THE
EXCAVATION, AS DETAILED, SO THAT THE
BOTTOM OF THE ANCHOR HAS A FULL AND
EVEN BEARING ON THE SURFACE UNDER IT.
BACKFILL AROUND THE CONCRETE ANCHOR
PER SECTION 203.

@ THE CONCRETE ANCHOR CAN BE PLACED AS
ONE OR TWO PIECES. THIS DETAIL PRIMARILY
SHOWS A TWO PIECE INSTALLATION. FOR ONE
PIECE INSTALLATIONS, USE ALL THE SAME
DIMENSIONS, LESS THE TAPERED KEYWAY AND
THE ADDITIONAL REBAR, AS SHOWN.

® F LIFTING DEVICES ARE EMBEDDED INTO THE
CONCRETE ANCHORS, ENSURE THAT THEY HAVE
A SAFE WORKING LOAD OF 4 TONS [3.6
METRIC TONSIFOR THE ONE PIECE ANCHOR
AND 2 TONS [1.8 METRIC TONSIEACH FOR
EACH OF THE HALVES OF THE TWO PIECE
ANCHOR UNIT.

(@ USE CLASS GENERAL CONCRETE TO CONSTRUCT ANCHOR.

SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
* OF GUARDRAIL HARDWARE.

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm}
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 606 606-41

LOW-TENSION CABLE
GUARDRAIL TERMINAL
ANCHOR ASSEMBLY
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DETAIL A
- ] RADIUS TABLE METRIC RADIUS TABLE 2'-0" (610]
RADIUS | LENGTH OF BENT RAIL L W RADIUS | LENGTH OF BENT RAIL L W CABLES 10 HAVE -ESS JHaw ! 1v2" (381 e
& |7 o« H 8 12.5° 25° 15 2450 mm 3.8l m 76m | 4.6m [2930]“501[2930]
o [ L 6" 25.0' 30" 15 4850 mm 7.62 m 9.1 m | 46m _—§ 7/8" [22.2)
5 |=37 24 37.5° 40 20’ 7300 mm 11.43 m 12.2m ] 6.1 m / DIA. HOLES
S |lor™ 32" 50. 0' 50' 20' 9700 mm 15.24 m 15.2m | 6.1 m | — 1'-6" .
> (22 - ] < I t4601| . T f
L YR3 ‘
» |300 12301
> s
= =<
R THREADED CABLE END \ "
£ |3 3z TOWARD TRAFFIC 1/4" 161 STEEL PLATE
a m m W (SEE TABLE) FCAQ1 % 18"
=Y (4551
""""""""""""""""" ) -0 L4 SOIL _PLATE DETAIL
[305] 14061 2L fLAle Jelall
CLEAR THIS n PLSO3*
i AREA OF ALL tlon
FIXED OBJECTS FBBO2% (OR FBX16a% BOLT AND
®R1 MAY EQUAL THE END OF THE BRIDGE 2" ) FRX ook NUT WITH FWC240%
APPROACH SECTION. (501 — —— 2" [50] WASHER UNDER HEAD AND NUT)
FPAOT% ANCHOR
L (SEE @®NOTE: THE RADIUS FOR ANY PARTICULAR BRACKET
CABLES INSTALLATION IS CONSTANT. SELECT — —_— 8" x 1" x 3/16"
RADIUS FROM TABLE. (SEE GUARDRAIL o N 200 x 25 % 51 PLATE
SUMMARY FRAVE. ) - 3 e TACK WELDED TO
’\_T | | ’\_T . 3/4" [19] PLATE
: ‘ 3/16" [4.8] DIA.
6 ~ 3/4" [19.1] HOLE
CABLE CLIPS (TYP.)
3 4 172" 1114]
CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS (737 TYP. _
SIDE (SEE CRT POST DETAIL) /\{ = ] IR
2513~ el
8" ~—1 1/2" [40
FMMO2 % 12001 . — 2" 1ol
FWC24da% . %Z
LOCATION EQUALS 5" [125] U-BOLTS ON FNX24a% [751 —& 1 1/18"
STATION LIMITS Tl e THIS CABLE BEARING PLATE 1 n (27. 03
INDICATED IN THE PLANS mm - (SEE DETAIL RIGHT) ol 3 o DIA. HOLE
S @ R e
[ | 374" [19.1] DIA, 3 378"
| CABLE, ONE END 851 |
OPTIMALLY 90°, MAY NOT 17 17 17 v 9 1/2" (2411 i SWAGED 1
VARY BY MORE THAN 10° FBX20a% L BOX BEAM, |
ANCHOR SECTION (SEE NOTE ) FNX20a% : :—% HSS 2 172" x 2 172" x 1,4 —d-=#=
GRADING NOT TO EXCEED 4 SPACES AT 6'-3" [1.905 m] = 25 -0" [7.62 m) 9 [64 x 64 x 6.4] 9 BEARING PLATE DETAIL
15: 1 IN FRONT OF BENT wr | / .
£Rs _ TWO 8" [203] FBX20a% FPBOI *
RAIL SECTION ECTING ROADWAY TERMINAL SECTION PAY LIMIT SOIL PLATE [(SEE 174" (6 mm] THO FNX200%
DETAIL RIGHT) (TWO. FHe2 0o
L WOOD BREAK- L A
I\ AWAY POST VT WASHERS EACH)
v (SEE DETAIL) v
PLAN
L | STEEL TUBE L |
(SEE DETALLY SPLICE BUFFER TO RWE 060-b% 11" 12801 RADIUS
STRUCTURAL TUBING TERMINAL CONNECTOR (ADJUST TERMINAL ELEMENT
8" x 6" x 3/16" WASHER (FWC160%) ERMINAL <O {aDaus
g [203 x 152 x 4.8] ON BACK OF POST ONLY BOLTS (4 REQUIRED)
[2051 8" [195)—~ |=— —{ |=—6" [152] 10" [2501 DIA. GALV. STEEL
WOOD BREAKAWAY - taos 5/8" [MI6] DIA. PIPE I'-1" [330] LONG
i . POST BUTTONHEAD BOLT RWEO20-b*
6 “55]*‘ r T s, 7 120 t \ — | AND NUT (FBBO3%)
¢ 374" 119.1] £1903 J _P s WITH NO WASHER ON
,4%% y DIA. HOLE ——a — ISl | f ‘ RAIL SIDE
1 ! - 5 172" 1140 T 12" 31"
1253 I"-5 11901 (7871
" 4 (4301 \
g 254 1 — — GRADE NO CONNECTION TO 4" x 12" x 3/8"
F— DIA. HOLE Rl € 374" [19.1] 6 -0 POST, R [100 X 300 X 103
L]y DIA. HOLE — {18303 SRS S S B 0ST, RAILING IS
tod : _— 8 KON e 772 - SUPPORTED BY PLATE PLATE
\
2' -4 172" [4003y | N\~ 4 \
j g
6 -0" 3 -0 (6051 2'-0") || 174" 16 mmV TR 174" 6 mm1V”
18301 111703 € 2 1/2" [63.5] (6103 —U\ 1 N L I
| DIA. HOLE —a | o | T Bl
o LY | 3 1/2"
i—'{ 7/8" (22.21/ [90] HOLES WOOD BREAK- FBBOI% BOLT AND NUT
DIA. HOLE AWAY POST CONNECTING BUFFERED END
CONTROLLED RELEASING TERMINAL (CRT) POST SECTION TO PIPE. NO WASHER
FRONT VIEW SIDE VIEW CRT POST DETAIL DETAIL A DETAILED DRAWING
A L] L STANDARD SPEC.
o v S WOOD BREAKAWAY POST DETAILS STANDARD < 606-46
PDF04% NOTES:
(DO NOT INSTALL ON SLOPES STEEPER THAN 2: 1. INTERSECTING ROADWAY
MGS FOUNDATION TUBE DETAILS (@) DO NOT OMIT OR SHORTEN ANCHOR SECTION. TERMINAL SECTION (MGS)
PTEO6* = =
()SEE DTL. DWG. NO. 606-05A FOR GUARDRAIL WIDENING REQUIREMENTS. UNITS SHOWN IN BRACKETS (1 ARE REVISED EFFECTIVE: SEPTEMBER 2014
METRIC AND ARE IN MILLIMETERS (mm) JANUARY 2018 JONTANA DEPARTUENT
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE. UNLESS OTHER UNITS ARE SHOWN. m ONT AN DELARTMEN,




I" x 4" [25.4 X 101.6] 6" [152] 3 172" 189] 4 174" 1108] 6" [152] 1" [25.4] DIA. HOLES
SLOTS IN BOX BEAM RAIL . . IN BOX BEAM RAIL
(TYP. TOP AND BOTTOM) 6" [152] 6" [152] (TYP. TOP AND BOTTOM)
,,,,, B N e i e Y N
IO ! o o ‘ o o ‘ IO ! %
S t0-0fjo-0 0o lof ‘
. L N
\TRAFFIC SIDE »j 2" [50] GAP 172" (121 GAP BOX BEAM RAIL
! (RBMO1 %)
BOX BEAM | ‘
SPLICE PLATES =1 1/2" -1 /2" REFLECTIVE TAB 1"=1 172"t -1 172"
(RBSO1%) (3421 | [342] (3421 | 13421 BOX BEAM -

A\

\ SPLICE PLATES

N S N D N I | o g/ SPRCEPLATES |
€
g SPLICE BOX BEAM SPLICE
2" -4" (110 SUPPORT
BRACKET
(FPPO1 %)
|
a" IEIERNEIEIE == En=n =Nt Em=m IEIEENEIEIE
oy if) i O i i i D |
- rryr STRENGTH HEX BOLT ryr ryr STRENGTH HEX BOLT rryr
3'-0" [915] LA L] (FBX20b*) WITH HARDENED LV LV (FBX20b%) WITH HARDENED LA
A FLAT WASHER (FWC20b%) A A FLAT WASHER (FWC20b%) A
k (TYP. TOP AND BOTTOM) | t (TYP. TOP AND BOTTOM) K
e e e e
A [ U U [
\ 6'-0" [1830) \ \ 6'-0" [1830) \ A
T 1 T 1
1/2" [12.71 DIA. HOLES FOR EXPANSION JQOINT ELEVATION SPLICE DETAIL
3/8" DIA. x 7 1/2" IMIO x191]
HEX BOLT (FBX10a%) AND NUT
(FNX10a%) WITH 2 FLAT WASHERS
(FWC10a%) (1 WASHER ON POSTS N REFLECTORIZED
WITH REFLECTIVE TAB) [736] NOTES: SHEETING, WHITE OR
BOX BEAM RAIL (RBMO!%) S /" TYPE A BOX BEAM POST (PSE0BY) (DUSE BOX BEAM RAIL IN MINIVUM NOMINAL YELLOW PER MUTCD 4" £z
\ LENGTHS OF 18 FT. [5.49 mJUNLESS
/BOX BEAM SUPPORT BRACKET (FPPO1%) APPROVED BY THE PROJECT MANAGER. e Ol
. . DIA. HOLE 3"
172" DIA. x 1 1/2" [M12 x 38]
8" [202] @ INSTALL EXPANSION JOINTS ON ALL BOX \
V| HEX BOLT (FBX12a%) & NUT BEAM GUARDRAIL INSTALLATIONS GREATER t7el
i B/ 2ok i ey AT THAN 300 FT. [90 m]IN LENGTH AT [ ;
20" [0.6 m)MN. ® INTERVALS NOT TO EXCEED 500 FT. [150 ml. U ie 381 . L 2 /2
C @ ATTACH REFLECTIVE TABS TO EVERY FOURTH 3 5" [1271] [63.5]
2 -0" (6101 POST (24 FT. [7.32 mITYP.). ANGLE TABS £761
SLIGHTLY TOWARDS TRAFFIC. DO NOT USE 14 GAUGE, [1.9 THICK]

~—9" [230]
EDGE OF APPROX.
TRAFFIC NORMAL RAIL WIDTH
LANE FINISHED
SHOULDER
27 SLOPE
I ——

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

VARIABLE
SLOPE

SOIL PLATE
(PLSO1 %)

-

SECTION A-A

REFLECTIVE TABS ON WY-BET TERMINALS.
WY-BET TERMINALS RECEIVE REFLECTIVE
CHANNELS.

(@ DO NOT INSTALL BOX BEAM GUARDRAIL FOR
OBSTACLES WITHIN 5.8' [1.8 m] OF THE FACE
OF THE RAIL.

(® WIDENING 1S REQUIRED IF FINISHED SHOULDER
IS LESS THAN 2'-0" [0.6 mIFROM THE
TRAFFIC LANE.

(® PROVIDE SHOP BENT BOX BEAM RAIL FOR
ROADWAY CURVATURE WITH RADIIOF LESS
THAN 715 FEET [218 ml.

REFLECTIVE TAB

(GALV. )

DETAILED DRAWING

REFERENCE DWG. NO.

ANDA . _

SECTION 606 606-50
BOX BEAM
GUARDRAIL

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

EFFECTIVE: SEPTEMBER 2014

MDT%

MONTANA DEPART MENT
OF TRANSPORT AT ION




7'-3" [2.21 m) BOX BEAM ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS

STANDARD BOX BEAM

GUARDRAIL PAY LIMITS (D

|
\
| 8'-0" [2440]
\

1"-g"
[534]

SEE DETAIL

TAB (TYP.) (D

|
T T T
Q@ | [ O] lQoQollocQoQ !
Lfl*ﬁ ,,,,,,,,,,,,,,, L o N L,‘
\ ¥BOX BEAM TERMINAL ‘ TRAFFIC squ_/ !
| RAIL (RBMOS%) | |
| PLAN ‘
| ‘ |
i ‘ \ STANDARD BOX BEAM RAIL
| 4'-3" [1295] | 3'-0" [915] : SPLICE, NOT INCLUDED IN
‘ ! \ COST OF TERMINAL SECTION (D
3'-6" [1068] 1'-6" (4571 | REFLECTIVE |
‘ '
| |
‘ .
| |
‘ .
\

¢
SPLICE 2 g
{7103

1
I
I

"A" ‘V—[\/\W—f

| \H\ | | \}

e T

i L
ELEVATION

172" [12.71DIA. HOLES FOR
3/8" DIA. x 7 1/2" [MIO x 1911
HEX BOLT (FBX10a%)

AND NUT (FNX10a%) WITH

2 FLAT WASHERS (FWC10a%)

END COVER
PLATE
(3716" [4.8] THICK)

L \
I
4t STANDARD BOX BEAM POST,

HARDWARE, AND WIDENING (D ( TRAFFIC

NOTES:

(D SEE DTL. DWG. NO. 606-50 FOR
STANDARD BOX BEAM GUARDRAIL
AND ASSOCIATED DETAILS.

% SEE DTL. DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

— [ H=UT= NATT=TTT=IT]
BOX BEAM H UNITS SHOWN IN BRACKETS [1 ARE
SUPPORT BRACKET Loy METRIC AND ARE IN MILLIMETERS (mm)
(FPPOI %) B UNLESS OTHER UNITS ARE SHOWN.
TYPE D BOX T
?’Eg‘é‘ogng } I } 172" x 1 172" IMI2 x 38]
_7#7%7‘77ﬁ HEX BOLT (FBX12a%) AND DETAILED DRAWING
| NUT (FNX12a%) WITH 2 FLAT
b b1 WASHERS (FWC120%) REFERENCE DWG.  NO.
| | | | : 606-52
o AT | | H | | SECTION 606
} } w } } BOX BEAM ONE-WAY
DEPARTURE TERMINAL
SECTION
DETAIL "A" EFFECTIVE: SEPTEMBER 2014
WMONTANA DEPARTMENT
OF TRANSPORT AT ION




3
BRIDGE RAIL %% 51'-0 1/4" [15.56 m] BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS SPLICE  STANDARD BOX BEAM

GUARDRAIL PAY LIMITS @
BRIDGE RAIL CONNECTION INCLUDED UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE @
IN APPROACH SECTION PAY LIMITS LOWER RAIL - TS6 x 2 [TSI152 x 511 RAIL CONNECTION (SEE DETAIL) 15
2 —
—,/ T T T T T T : L3 - |
" e o Te o @ ° ° ° © (0o oo o] ° ° o __——_ © ° 0 oJo o] <
LTRAFFIC SIDE
2'-0 1/4" PLAN 3 -0"
16161 4 SPACES AT 4'-0" [12201 = 16’ -0" [4880] 6'-0" [1830] ‘ 4 SPACES AT &' -0" [1830] = 24" -0" [7320] [915]
TS6 x 6 x 3/16 [TS152 x 152 x 4.8] BR. APP.
16" SECT. UPPER RALL NO. 1% X 30' [9.14 m] STANDARD TS6 x 2 x 174 (TS152 x 51 x 6. 4]
8 14" (210] ] (L4081 A= TSE x 2 x 174 [7S152 x 51 x 6.41 BR. APP. BOX BEAM RAIL (RBMO1%) B —— BR. APP. SECT. LOWER RAIL C——
Ji SECT. LOWER RAIL NO. I% NO. 2% |
H H a3 B Rl o T o B o $
£ & LSy £ & L

=] =]

STANDARD BOX BEAM RAIL SPLICE
(NOT INCLUDED IN COST OF BRIDGE
APP. SECTION) ®

([
M

=]

—
— |

=TMEM=TM=IT= MT=TTT=TT= =IT=TTT=MT= =TIT=M=MT=1" |=NT=MM=MT=

i

=
_l _l _l _ _l _l AN
ﬁ N ‘H\ H‘ ‘H\ ﬂ‘ ﬁ I ‘H\ ﬂ‘ ‘H\ I ‘\h ‘H\h ﬁh ﬁh STANDARD BOX BEAM POST,
o ‘\ \‘ ‘\ \‘ N ‘\ \‘ ‘\ I ‘H‘ ‘H‘ I P HARDWARE AND WIDENING @
I I I I I I I I I I
Sk 7’ 7’ Sk 7’ Hy L S S Sy
- B~ -
ELEVATION
‘ 3'-6 174" [1073] (TYP. )#* ‘ 3511 7/8" [1216] (TYP. )k 4" 6" 33/4"8 1/4" 4" 8" 4" 3/4" DIA. x 8" [M20 x 203] HIGH
[102] [1521 [95] [2101 [102] [152] [102] STRENGTH HEX BOLT (FBX20b%)
BRIDGE RAIL %% 2'-0 1/4" (616 BRIDGE RAIL %% 2'-0 1/4" (6161 Q?RDEKED‘FE§?°ETQHE§?“ ™o
(FWC20b%) (TYP. )
TS6 x 2 x 1/4 TS6 x 2 TO TS6 x 6 TS6 x 4 x 1/4 TS6 x 2 TO TS6 x 6
[TS152 x 51 [TS152 x 51 T0 TS152 x 1521 [TS152 x 102 [TS152 x 51 TO TS152 x 1521
x 6.4 (TYP.) RAIL CONNECTION ‘ ‘ x 6.41 (TYP.) RAIL CONNECTION ‘
i kN J T BRIDGE RAIL %%
_ \ o am = o : % e=n  em __om _ 3/4" DIA. x 4" [M20 x 1201
< | [ — 1 5 [1271 C — 1 =70 71 HIGH STRENGTH HEX BOLT
\ l \ I oy J (FBX20b%) AND NUT TS6 x 2 TO TS6 x 6 [TS152 x 51 TO TS152 x 1521
Lo _ (FNX20b%) WITH TWO CONNECTION SLEEVE*
FLUSH ~— FLUSH —— [ o] | HARDENED FLAT WASHERS
‘ | — (FWC20b%) (TYP.)
$ = == - N ——— = $ 2' -8 3/4" | ‘ TS6 x 2 TO TS6 x 6 RAIL
2'-5" [734] i e — —— ‘T 8301 L T —— —= - $1 [TS152 x 51 TO TS152 x 1527
(TYP. ) %k =] (TYP. )%k | = — = ‘ 7" 11783 CONNECTION DETAIL
TS6 x 2 [TS152 x 511 [ | —o _—
RAIL CONNECTION TS6 x 2 [TS152 x 511 [ |
\ \ RAIL CONNECTION
3 3/4" [95] 2 3/4" [70]
TS6 x 3 x 1/4 [TS152
x 76 x 6.41 (TYP.) 6" \ 6"
S S 3
[ [ [ [ o
| T —t— | F nmm !
_ 1 <LJJ\/_A_K> 774\/774 <LJJ\/_A_I> = >
——N— —N— 1 1/2" [391 \-TS6 x 2 [TS152 x 511 CONNECTION SLEEVE*
BN o BRIDGE RAIL %% cAP
1
Ly Ly OR LOWER RAIL NO. |
L L
BOX BEAM - BRIDGE APPROACH SECTION TYPE | BOX BEAM - BRIDGE APPROACH SECTION TYPE 2 TS6 x 2 [TS152 x 511 RAIL CONNECTION DETAIL
3/8" DIA. x 7 1/2" [MIO x 1911 HEX BOLT BOX BEAM RAIL (RBMO1%)
(FBX10a%) AND NUT (FNX10a%) WITH 2 (TYP. P1 THRU P9) NOTES:
FLAT WASHERS (FWC10a%) (1 WASHER
ON POSTS WITH REFLECTIVE TAB) TYPE B BOX BEAM POST% f<—3" [76] (TYP. PI THRU P9) REFLECTIVE TAB REQUIRED (@ WIDENING IS REQUIRED IF FINISHED SHOULDER
(TYP. P1 THRU P9) EVERY 4TH POST (TYP.) @ IS LESS THAN 2'-0" [0.6 m] FROM THE TRAFFIC
LANE.
— - N
——— BOX BEAM SUPPORT BRACKET T . .
(FPPO1%) (TYP. P1 THRU P9) . TYPE A BOX BEAM POST 8" 3/8" DIA. x 3 1/2" [MIO x 89] (@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
8" [202] | (PSE0B¥) (WITH EXTRA  [2021 HEX BOLT (FBX10a%) AND BEAM GUARDRAIL AND ASSOCIATED DETAILS.
HOLE FOR LOWER RAIL NUT (FNX10a%) WITH 2 FLAT
172" DIA. x 1 1/2" M2 x 38] _ SUPPORT BRACKET) WASHERS (FWC10a%) (TYP. 2'-0" o % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
2'-4" (7107 OR AS HEX Bgu (FBTXI220>§) &TNUT P1 THRU P9) IOM?N m] ’f‘el-g] OF GUARDRAIL HARDWARE.
(FNX120%) WITH LA .
REQUIRED TO MATCH 3 BOX BEAM SUPPORT
BRIDGE RAIL HEIGHT : V}’ﬁ;“’-’?gl"mg:‘?g;; - : BRACKET (FPPOI%) < 10 %k SEE BRIDGE PLANS.
(TYP. P1 THRU P9) : . (TYP. P1 THRU P8) BOX BEAM SUPPORT EDGE OF
) 7" [178]1 FOR TYPE 1 BR. . BRACKET (FPPOI%) TRAFFIC UNITS SHOWN IN BRACKETS [1 ARE
~—— 12" [305] APPROX. APP. SECT. 9" [229] FOR e———————————9" [230] APPROX. LANE METRIC AND ARE IN MILLIMETERS (mm)
RAIL WIDTH TYPE 2 BR. APP. SECT. RAIL WIDTH UNLESS OTHER UNITS ARE SHOWN.
(TYP. PI THRU P9) )
R E—— R — / Al VARIABLE
. RN T T store DETAILED DRAWING
’h:lloNRlnsnaléD REFERENCE DWG. NO.
STANDARD SPEC. _
oA I [ L SHOUL DER L SECTION 606 606-53
SOIL PLATE (PLSO1%) -
(TYP. P1 THRU P9) APPI?TQQEI-; SIE%let?N
SECTION A-A SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL EFFECTIVE: SEPTEVBER 2014
(TYP. AT POSTS PI THRU P6) (TYP. AT POSTS P7 & P8) (POST P9) (TYP AT POST P1 THRU P9) JONTANA DEPARTUENT
m OF TRANSPORTAT ION




3
SPLICE  STANDARD BOX BEAM

GUARDRAIL PAY LIMITS @

CONCRETE BRIDGE RAIL % 24"'-0" [7.32 m] BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS

I 1/2" (381 DIA. GALV. STANDARD PIPE SLEEVE ‘ 1 1/2" [38] DIA. GALV. STANDARD PIPE SLEEVE CAST IN PLACE FOR 3/4" TS6 x 2 x 3/16 [TS152 x 51 x 4.8] TS6 x 6 x 3/16
CAST IN PLACE FOR 1" DIA. [M24] HIGH STRENGTH DIA. [M20] HIGH STRENGTH HEX BOLT (FBX20b%) AND NUT (FNX20b%) WITH RUB RAIL % [TS152 x 152 x 4.8]
HEX BOLT (FBX24b%) AND NUT (FNX24b%) TWO HARDENED FLAT WASHERS (FWC20b*) (3/4" x 4" [19 x 1021 POWERS TRANSITION RAIL %
WITH 2 ~ 3" x 3" x 1/4" [76 x 76 x 6.4] WEDGE BOLT OR EQUIVALENT ANCHORS ARE ACCEPTABLE ALTERNATIVE) @

PLATE WASHERS @ ‘

‘L — ] T T

o 85 —
— el o

il
2|
e

J
Z
=

T
2
=

Z= e

L 756 x 6 x 3/16 [TS152 x 152 x 4.8] N\
1/4" [6.41 SHIM PLATE* BLOCKOUT (WELDED TO SUPPORT HATCHED AREA IN PLAN VIEW
(FOR NON-VERTICAL SHAPES)(® ANCHOR RAIL SECTION% RUB RAIL ANCHOR BRACKET* @ STANDARD BOX BEAM RAIL SPLICE @ BRACKET )% (TYP. P3 THRU PT) TRAFFIC SIDE REPRESENTS TOP RAIL AND BLOCKOUTS
NOTE: PLAN
TAPER THE END
OF THE CONCRETE
BARRIER RAIL AS SHOWN.
1"-0" 3 SPACES AT 2'-0"
[305], [6101= 6'-0" [1830] 2 SPACES AT 4'-0" [12201 = 8' -0" [2440] 6" -0" [1830] 3'-0" [915]
1'-4" A N TS6 x 6 x 3/16 STANDARD BOX BEAM RAIL
4061 8' -4"| (25401 [TS152 x 152 x 4.81 SPLICE (NOT INCLUDED IN
‘ ‘ TRANSITION RAIL % COST OF BRIDGE APP.
N SECTION) @ ‘
| |
AT & T REEBIEARE T 1 T T T 1 % v v
%‘?ﬁ ?1‘ |\ ! ly s lla o \ [ [ [ [ [ oo ll a8 _ %
2'-8" 18131 2 -1 R R e (dE] [dE] 9] | =] \
l6357| ANCHOR RAIL SECTION* tioer — o - - = — . P X 2 -4 71
] ] ] 1\ TS6 x 2 x 3/16 ] 5" 4321
| || [TSI152 x 51 x 4.8]
| L RUB RAIL %
=TM=TT=T=TT=ITT= | 1 =TT=TT=T=T=TTT= =TT=TT=T==TTT= =TT=TT=T=T=TTT= =TT=T=T=T=TTT= T
gg‘:cﬁéhgc“m L | | | |l | |l | ]
o . | | | | | | | 1T
' cum gl | | | i
10" -0" [3.05 m] TAPERED CONCRETE BRIDGE RAIL %% | | | | | | | [N
| | | | | | | [N
| | | | | | | [N
3/4" DIA. x 4" [M20 x 1021 HIGH STRENGTH HEX BOLT (FBX20b%) AND | | | I | || | || | L L
NUT (FNX20b%) WITH TWO HARDENED FLAT WASHERS (FWC20b%) (TYP.) | | | | | | | L
| | | | | | |
| L L | L | L
1/4" [6.41 SHIM PLATE* (FOR NON- 1 1/2" (381 DIA. GALV.
VERTICAL SHAPES)(® STANDARD PIPE
SLEEVE CAST IN
ANCHOR RAIL SECTION% PLACE FOR 1" DIA. ELEVATION
[M241 BOLTS
ﬁ T TS6 x 6 x 3/16 ANCHOR RAIL REFLECTIVE TAB REQUIRED TS6 x 6 x 3/16 [TS152 x 152 x 4.8] 3/8" DIA. x 7 1/2" [MIO x 1911 HEX 172" DIA. x 1 172"
[TS152 x 152 x 4.81 SECTION* (24 FT. [7.32 m] MAX. TRANSITION RAIL* (TYP. P3 THRU P7) BOLT (FBX10a%) AND NUT (FNX10a%) IMI2 x 38] HEX
2 ~ 1" DIA. [M24] (LENGTH TRANSITION RAIL % SPACING ) WITH TWO FLAT WASHERS BOLT (FBX12a%) &
DEPENDENT ON CONCRETE (FWC10a%) (ONE WASHER ON NUT (FNX12a%) WITH
THICKNESS) HIGH STRENGTH POST WITH REFLECTIVE TAB) TWO FLAT WASHERS
HEX BOLT (FBX24b%) AND (TYP. P3 THRU P7) (FWC12a%)
NUT (FNX24b*) WITH 3/8" DIA. x T 1/2"
2 ~3" x 3" x 1/4" IMIO x 1917 HEX | — BOX BEAM SUPPORT TS6 x 2 x 3/16
[76 x 76 x 6.4] BOLT (FBX10a%) AND BRACKET (FPPOI1 %) L [TS152 x 51 x 4.8]
PLATE WASHERS RUB RAIL* (TYP.
€ RN A _ i SUPPORT BRACKET e P1 THRU P6) N
(FWC10a%) >— 172" DIA. x 1 172" 2'-4" [111] WITH TS6 x 6 x 3/16 w6 x 9
[M12 x 38] HEX (TYP. P1 [TS152 x 152 x 4.8] /[mso x 13.5 kg/m]
BOLT (FBX12a%) & THRU PT) 1 -5" (4321 e BLOCKOUT* (TYP. 9 3/8" DIA 3 12 TRANSITION POST%
BOX BEAM SUPPORT NUT (FNX12a%) WITH (T'P p P3 THRU PT7) [MIBO B'QJXHEX BOLT (TYP. P1 THRU P7)
SECTION A-A BRACKET (FPPO1%) TWO FLAT WASHERS vP. Pl x L
THRU P6) (FBX10a%) AND NUT
(TYP. P1 THRU P6) (FWC12a%) (TYP, PI
THRU Pe) (FNX10a%) WITH TWO
FLAT WASHERS (FWC10a%)
(TYP. PI THRU PT7)
1'-6" [455] APPROX. RAIL WIDTH
(TYP. P1 THRU PT7)
TYP. AT POSTS P1 & P2 TYP. AT POSTS P3 THRU P5 POST P6 POST PT
, 2'-0" 0.6 m) MN.®
dp
NOTES:
EDCE OF NoRMAL L éb 2'-0" [610] (D INCLUDE COST OF ENTIRE ANCHOR RAIL SECTION, (9 WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LANE SHOULDER ALONG WITH ALL HARDWARE NECESSARY FOR LESS THAN 2'-0" [0.6 m] FROM THE TRAFFIC LANE. SETAILED DRAWING
ATTACHMENT TO CONCRETE BRIDGE RAIL, IN
COST OF BRIDGE APPROACH SECTION. (@ SEE DTL. DWG. NO. 606-50 FOR STANDARD REFERENCE DWG. NO.
BOX BEAM GUARDRAIL AND ASSOCIATED DETAILS. UNITS SHOWN IN BRACKETS [1 ARE STANDARD SPEC. 606-53A
@ THE LENGTHS OF CONCRETE ANCHOR BOLTS, METRIC AND ARE IN MILLMETERS (mm) |SECTION 606
TYPE OF RUB RAIL ANCHOR BRACKET AND THE * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF UNLESS OTHER UNITS ARE SHOWN
—— NEED FOR THE 1/4" [6.41 SHIM PLATE IS GUARDRAIL HARDWARE. BOX BEAM BRIDGE

2% SLOPE {VARIABLE SLOPE

GUARDRAIL WIDENING DETAIL

DEPENDENT UPON THE SHAPE AND THE

THICKNESS OF THE CONCRETE BRIDGE RAIL.

*x SEE BRIDGE PLANS.

APPROACH SECTION-
TYPE 3

EFFECTIVE: SEPTEMBER 2014

MDT4

MONTANA DEPART MENT
OF TRANSPORTAT ION




STANDARD BOX BEAM
RAIL (RBMO1 %)

2'-4" (1101 =0
oRAS| T o e—_ |
REQUIRED o _——_—— == = _
TO MATCH I
BRIDGE RAIL I
HEIGHT I
I
I STANDARD BOX BEAM POST,
1 [HARDWARE AND WIDENING (D
I
:\H:H‘ H ‘:H\:H\:\H:\H:H\:HEHM
\
—H-+
41_‘/\/‘_1; | B B
IV
Ly
[ 1
i
i
ELEVATION
NOTES:
(D SEE DTL. DWG. NO. 606-50 FOR STANDARD
BOX BEAM GUARDRAIL AND ASSOCIATED
DETAILS.
@USE ON EXIT END OF ONE-WAY TRAFFIC
BRIDGES ONLY.
% SEE DTL. DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE. DETAILED DRAWING
REFERENCE NO.
#% SEE BRIDGE PLANS FOR MORE DETAILED STANDARD SPEC. 606-54
SECTION 606

1" [25.4] DIA. HOLES IN BOX BEAM

RAIL
HIGH

AND NUT (FNX20b*) WITH TWO
HARDENED FLAT WASHERS (FWC20b%)

FOR 3/4" DIA. x 8" [M20 x 203]
STRENGTH HEX BOLT (FBX20b%)

CONNECTION SLEEVE ATTACHED TO

BRIDGE RAIL (TYP. )%¥ (1/4" [6.4] THICK
STEEL FORM FIT TUBE TO RECEIVE

TS6 x 6 x 3/16 [TS152 x 152 x 4.8]
BOX BEAM RAIL)

TRAFFIC SIDE

STANDARD BOX BEAM

1" x 4" [25.4 x 101.6] SLOTS
REQUIRED TOP AND BOTTOM
OF CONNECTION SLEEVE

BRIDGE RAIL %%

GUARDRAIL PAY LIMITS @D

3'-2" [965]

—~ll——— TRAFFIC

4" [102]

~—2 1/4" [57] GAP

INFORMATION ON BRIDGE RAIL AND
CONNECTION DETAILS.

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)

BOX BEAM ONE-WAY BRIDGE
DEPARTURE SECTION

UNLESS OTHER UNITS ARE SHOWN.

EFFECTIVE: SEPTEMBER 2014

MONT ANA DEPART MENT
OF TRANSPORT AT ION




STANDARD BOX BEAM 48' -2" [14.68 mIOPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS
GUARDRAIL PAY LIMITS @ 24" -0 {73151
PC 323098 PC 32307A PC 323108
30" 21-0" 1 -0 COMPOSITE TUBE OUTER TUBE COMPOSITE TUBE
{9153 6101|3001
RN R o C S e S S T e e ==~ L =]
@) 0 of[o o @) =) =) | Gy N NN NN N\ e i
STANDARD BOX BEAM RAIL SPLICE, NO HARDWARE/ \ 112" [3404] \ \ 7'-6" [2286] | 2'-6" (7701 \IM)"NE?
NOT INCLUDED IN COST OF CONNECTIONS ‘ ‘ ‘
TERMINAL SECTION., (@) AT POST PS5 10" (2503 AR SPACE1300)
24'-0" [7315] 22"
1660)
PLAN
END ANCHORAGE ASSEMBLY
bC 323064 bC 323014 (SEE DTL. DWG. NO. 606-56A1
TELESCOPING SECTION L 4-0" 12200 INTERMEDIATE ‘ 8'-0" [2435] ‘
‘ ‘ SPACER ‘ ‘ ~
m - = I m m I SN N N ~ N ~I[T 1 W ~ NI = I =
u‘] I u u u NN NN NN OO NN VSO SN AN cf -
= = = e o o % f===5S >
I I I I PC 32305A I I I “
| | | | BREAKAWAY TENSILE | | | [
u u | H GROUND LINE CONNECTOR u I I I
I I u I J/ I I I i ==
T T T T M T T T T T
I Il Il Il 1l Il Il Il | I
N N N N N N N N | ‘H [
il il | il | il | il | LD SgE DTL. DWG. NO. L Hh - L2
L NN NN Ml NN LINT 2o6-56A FOR POST NN NN A r
[N [T [N L [N [T ATTACHMENT DETAILS. [T [T | 11 5/8" | |
L NN NN Ml NN NN NN NN o 2651 I
LI LI L LI LI LI LI LI I AR
i i 1] 1 1 il il il [ ]
\ 6'-0" 118303 \ 6'-0" 118301 \ 6'-0" [1830] \ 6'-0" 118301 \ 6'-0" 11830 \ 6'-0" 118303 \ 6'-0" (1830 | 20-11 asan ! ] 6'-3" 113051 al
i T T T T T T T Ll Ll
[895] I I
L L]
ELEVATION
36'-0" [10.98 m) 15°-2 1/4" [4.63 m]
3 -0" 33°-0" [10 065]
{315
31 OR
COMPACT SLOPES PER SECTION 203. FLATTER
2
o 1"-2" [355]
z APPROX.
Y RAIL AND [1520]
1011 OR - POST WIDTH
FLATTER 5 .
— T T
2'-0" [610] WDENING < T _ —
==
, 5 £ P SN S S eSS = 2
] [coJ[e o] E 1"-0
50/|| [305]

9" [230] APPROX.
RAIL AND POST WIDTH

NOTES:

(DPLACE A SELF-ADHESIVE OBJECT MARKER ON
THE FACE OF THE NOSE ASSEMBLY, HAVING
ALTERNATING RETRO-REFLECTIVE BLACK AND
YELLOW STRIPES SLOPED DOWNWARD AT AN
ANGLE OF 45° TOWARDS THE SIDE ON WHICH
TRAFFIC IS TO PASS.

@FLARE THE END SECTION AWAY FROM TRAFFIC
AT A RATE OF 50:1 FOR 50 FEET [15.24 m]
(ILLUSTRATED). FLARES OF 50:1 FOR 100 FEET
[30.48 ml MAY ALSO BE USED. THE FLARE
MAY BE OMITTED ON ROADS WITH SHOULDERS
GREATER THAN 2 FEET [0.6 m] IN WIDTH.

@) OBTAIN PROJECT MANAGER'S APPROVAL OF
MANUFACTURER INSTALLATION OPTIONS WHEN
SITE CONDITIONS PREVENT THE USE OF THE
OPTION SHOWN ON THIS DETAIL.

(@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
BEAM GUARDRAIL AND ASSOCIATED DETAILS.

®USE WOOD OR OTHER NCHRP 350/MASH APPROVED BLOCKS.

GUARDRAIL WIDENING

\EDGE OF SHOULDER OR FACE

————— TRAFFLC

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

OF GUARDRAIL

DETAILED DRAWING

ANDA . -
SECTION 606 606-55A

OPTIONAL BOX
BEAM TERMINAL
SECTION - WY-BET

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORT AT ION




STANDARD BOX BEAM 47' -6 1/4" [14.49 m] OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS
GUARDRAIL PAY LIMITS ' "
@ 36'-0" [10.98 m] STANDARD BOX BEAM GUARDRAIL @ 11'-6 1/4" [3.15 m)] BEAT BOX BEAM TERMINAL SECTION
2'-5 17/8"
3 -0" [915] _3'-0" 19151 3°-0" 19151 8' -6 1/4" [2595] (7601
T I R T T T I T T T T
o] [0 o][o o] o] = lo] [0 oJlo o] lo] B = - % B
\;STANDARD BOX BEAM RAIL SPLICE, STANDARD BOX BEAM RAIL SPLICE@ BEAT BOX BEAM
NOT INCLUDED IN COST OF RAIL SPLICE
TERMINAL SECTION. @
—~a——— ADUACENT TRAFFIC
PLAN
REFLECTIVE TAB (TYP.) @
I e o o —
I T I I I T I I I i
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COMPACT SLOPES TO MEET THE DENSITY FLATTER
REQUIREMENTS OF SECTION 203. -
o
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o 5'-8" [1725]
PR z 6" [150] APPROX.
] (é) RAIL WIDTH 10: 1 OR
w
2'-0" (6101 WIDENING @ ‘ T hd — T =T FLATTER
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9" [230] APPROX. RAIL
AND POST WIDTH

NOTES:

(DPLACE A SELF-ADHESIVE OBJECT MARKER ON
THE FACE OF THE NOSE ASSEMBLY, HAVING
ALTERNATING RETRO-REFLECTIVE BLACK AND
YELLOW STRIPES SLOPED DOWNWARD AT AN
ANGLE OF 45° TOWARDS THE SIDE ON WHICH
TRAFFIC IS TO PASS.

@FLARE THE END SECTION AWAY FROM TRAFFIC
AT A RATE OF 50:1 FOR 50 FEET [15.24 m]
(ILLUSTRATED). FLARES OF 50:1 FOR 100 FEET
[30.48 m] MAY ALSO BE USED. THE FLARE MAY BE
OMITTED ON ROADS WITH SHOULDERS GREATER THAN
2 FEET [0.6 m]IN WIDTH.

() OBTAIN PROJECT MANAGER'S APPROVAL OF
MANUFACTURER INSTALLATION OPTIONS WHEN
SITE CONDITIONS PREVENT THE USE OF THE OPTION
SHOWN ON THIS DETAIL.

@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX BEAM
GUARDRAIL AND ASSOCIATED DETAILS.

50

GUARDRAIL WIDENING

\EDGE OF SHOULDER OR FACE OF GUARDRAIL

~al——— ADJACENT TRAFFIC

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING
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SECTION 606 606-558
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BEAM TERMINAL
SECTION - BEAT

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
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PC 32307A
7" x 1" x 1/8" BILL OF MATERIAL
PC 323126 1178 x 178 x 3.2]
5/16" DIA. x 7 1/2" REFLECTIVE CHANNEL OUTER TUBE PC aTy DESCRIPTION METRIC DESCRIPTION (mm)
(M8 x 1913 7066 | PIPE SLEEVE, 2" DIA. x 6" PIPE SLEEVE, 50 DIA. x 150
HEX BOLT WITH ONE FLAT PC 323064 m 0 m
WASHER AND HEX NUT HES 6" % 6" x 3/16" PC_32306A . 721G I PLATE WASHER, 3" x 4" x 3/8 PLATE WASHER, 75 x 100 x 10
[HSS 152 x 152 x 4.8] /?355615; f o5 3)(/'46 . 7226 I NOSE RESTRAINT CABLE BRACKET NOSE RESTRAINT CABLE BRACKET
m L g r N I 4 ) e 736G 2 STEEL TUBE, 6" x 8" x 5'-0" STEEL TUBE, 152 x 203 x 1525
N Bl ‘ 7666 | 2 | SOL PLATE, 18" x 24" x 1/4" SOIL_PLATE, 460 x 610 x 6
8" | H | } I } | 774 I SLOTTED BEARING PLATE SLOTTED BEARING PLATE
o2y oM L T A GRS N A N Iy I ] 30006 I | CABLE ASSEMBLY CABLE ASSEMBLY
b |\% - 31486 2 174" DIA. x 2" LAG SCREW 6 DIA. x 51 LAG SCREW
. . I 32406 3 5/16" DIA. ROUND WASHER M8 ROUND WASHER
1/2" DIA. x 1 1/2 I I .
[M12 x 381 I I 32456 3 5/716" DIA. HEX NUT M8 HEX NUT
.| HEX BOLT WITH 2 PC 96406 2" -4" 32546 3 3/8" DIA. x 1| 1/2" LAG SCREW 10 DIA. x 38 LAG SCREW
T10)| FLAT waskeRs H FOST ANGLE triol H PC_32305A 32556 5 3/8" DIA. ROUND WASHER MIO ROUND WASHER
AND HEX NUT I I BREAKAWAY TENSILE . v
I I CONNECTOR 32646 2 3/8" DIA. x 5" LAG SCREW 10 DIA. x 127 LAG SCREW
2252_55;’8; I PC 14959A I L1/ (321 DA 33506 4 5/8" DIA. HEX NUT MI6 HEX NUT
i STEEL POST i 3o terer A 34786_| 4 | 5/8" DIA. x 7 1/2" HEX BOLT MI6 x 191 HEX BOLT
i i THREAD Ri_ZrJD WITH 37006 4 3/4" DIA. ROUND WASHER M20 ROUND WASHER
I I 2 HEX NUTS EACH END 37106 2 3/4" DIA. HEX NUT M20 HEX NUT
H H 40446 4 I 174" DIA. HEX NUT 32 DIA. HEX NUT
o o 40668 I WooD POST, 6" x 8" x 3'-6 1/2" WOOD POST, 150 x 200 x 1080
o i 41068 3 RUBBER PAD, 38.1 x 88.9 x 101.6
[ [ 41926 4 174" CABLE CLAMP 6.4 CABLE CLAMP
It . Iy o 43006 | 18 | 172" DIA. ROUND WASHER MI2 ROUND WASHER
Iyl 3'-0 [P 3'-0
—N\= {9151 —A= {9151 43036 | 9 172" DIA. HEX NUT MI2 HEX NUT
— N\ — N\ 43086 | 9 172" DIA. x | 1/2 " HEX BOLT MI2 x 38 HEX BOLT
[ [ 47196 2 3/4" DIA. x 10" HEX BOLT M20 x 254 HEX BOLT
H H H H 49026 2 1" DIA. ROUND WASHER M24 ROUND WASHER
- - - - 49036 4 1" DIA. HEX NUT M24 HEX NUT
5044G I AIRCRAFT CABLE, 1/4" DIA. x 6'-10" AIRCRAFT CABLE, 6.4 DIA. x 2080
POST ATTACHMENT DETAIL POST ATTACHMENT DETAIL 50926 2 1/4" AIRCRAFT CABLE THIMBLE 6.4 AIRCRAFT CABLE THIMBLE
(TYP. AT POSTS P6, P7 AND P8) (POST PS) 51886 3 5/16" DIA. x 7 1/2" HEX BOLT M8 x 191 HEX BOLT
54236 I I 174" DIA. x 36" ALL THREAD ROD 32 DIA. x 915 ALL THREAD ROD
96406 3 POST ANGLE, POST ANGLE,
5" x 3 1/2" x 3/8" x 4 1/2" 127 x 89 x 9.5 x 115
96416 3 SHELF ANGLE, SHELF ANGLE,
PC 41926, PC 50446, 41/2" x 1/8" x 1'-7 1/8" 115 x 3.2 x 486
AND PC 50926 A
NOSE RESTRAINT PC 41068 ~ PC 32300A 96426 I SHELF ANGLE, 4 1/2" x 1/8" x 11 1/8"| SHELF ANGLE, 115 x 3.2 x 283
CABLE ASSEMBLY RUBBER PADS /NOSE ASSEMBL Y 9852A | | | STRUT AND YOKE ASSEMBLY STRUT AND YOKE ASSEMBLY
R 323078 e - I d 14959A | | 5 -4 STEEL PoST 1625 STEEL POST
[178 x 178 x 3.21 w R } \(—\ 32300A I WY-BET NOSE ASSEMBLY WY-BET NOSE ASSEMBLY
OUTER TUBE ] s L 32301A | 1 | HSS 6" x 6" x 10" HSS 152 x 152 x 250
—— _ Lb——f— = = R — INTERMEDIATE SPACER INTERMEDIATE SPACER
= = o
,,,,,, — \ 32305A I BREAKAWAY TENSILE CONNECTOR BREAKAWAY TENSILE CONNECTOR
| Il | PC 722G NOSE PC 9642G 32306A | HSS 6" x 6" x 3/16" HSS 152 x 152 x 4.8
8" } I } RESTRAINT BRACKET SHELF ANGLE , ‘ " 1an TELESCOPING SECTION TELESCOPING SECTION
tz021 | H | PC 30006 } /BEARING PLATE 323074 | | OUTER TUBE OUTER TUBE
777777 L CABLE ATTACHED TO POST - - ; m
A b F=v=y PC 98524 ASSEMBLY WITH 174* 61 DIA. x 323098 I 6" 0.D. x 1/4" x 12'-7 1/8 152.4 0.D. x 6.4 x 3860
it GROUND STRUT — - 7 2" [511LAG SCREWS COMPOSITE TUBE COMPOSITE TUBE
N — Ly
2 ~1/2" DIA. X I o ] 7T ot EE 323108 ] 6" 0.D. x 1/8" x 5'-11 7/8" 152.4 0.D. x 3.2 x 1830
20 a 1spv| 1 172" IMI2 x 38] I PC 96416 1 I T COMPQSITE TUBE COMPOSITE TUBE
(1557 HEX BOLT WITH | SHELF ANGLE | \ PC 706G I I 1" DIA. [M24] HEX NUTS
iNEL:‘EXWﬁa;‘ERS I \ \ 3/4" DIA. x 10" PIPE SLEEVE I I aIATsHHE%NE(EFALcAHT END) 323126 3 REFLECTOR CHANNEL REFLECTOR CHANNEL
| IM20 x 2541 HEX | I —
I ﬁ‘ | By W s ﬁH | 32515A 6 5'-4" STEEL POST 1625 STEEL POST
! ! | WASHERS AND HEX (TR PC 7216
PC 32515A H “ | NUT (TYP. ) \H I PLATE WASHER
STEEL POST __
| {%}%\ ﬂéy‘E}j(}
I \‘ | 2 ~5/8" DIA. x 7 1/2" “ | 3/8" [101 DIA. x | 1/2" [38]
I \ MI6 x 1911 PC 766G \ LAG SCREW WITH
I | ‘ HEX BOLT AND SOIL PLATE | ‘ ONE FLAT WASHER
! ‘ HEX NUT (TYP.) (TYP. ) | |
[ ] | ] | P
I ‘ ‘ ‘ ‘ 3/8" 1101 DIA. x 5" [127]
I - FOUNDATION A B/ LAG SCREW WITH
| HH 21t 12 — A TUBE (TYP. ) —N— ONE FLAT WASHER UNITS SHOWN IN BRACKETS () ARE
—N\= 9021 | | | | METRIC AND ARE IN MILLIMETERS (mm)
— N\ | | | E" N UNLESS OTHER UNITS ARE SHOWN.
| ‘ | - | ‘ |
H H\ | 6 -3" [1905) el DETAILED DRAWING
b | | | | REFERENCE DWG. NO.
e I L__1J L] PC 40668 WOOD S STANDARD SPEC. 606-56A
BREAKAWAY POST SECTION 606
WY-BET BOX

POST ATTACHMENT DETAIL

(TYP.

AT POSTS P2, P3 AND P4)

END ANCHORAGE ASSEMBLY

SECTION A-A

BEAM TERMINAL
SECTION DETAILS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




172" DIA. x 2"
MI2 x 511
ITEM H
BOX BEAM HEX BOLT & NUT

HEAD*\
|

W/ 2 WASHERS

5/16" DIA. x 7 1/2"
(M8 x 1911]

HEX BOLT & NUT

W/ 2 WASHERS

174" DIA,
M6 x 761
HEX BOLT & NUT
W/ WASHER

x 3"

ITEM E
/END TUBE RAIL

ITEM D
POST BREAKER @

ITEM C

SUPPORT BRACKET

5/8" DIA.

M6 x 76]

HEX BOLT

NUT W/ WASHER

ITEM G

BEARING PLATE

x 3"
&

ITEM B

UPPER FIRST ITEM F

CABLE ASSEMBLY

2

-4"
7101

1" [M24] DIA. HEX

NUT W/ WASHER

EACH END

ITEM A

LOWER FIRST POST

5/8" DIA. x 8"
M16 x 2031
HEX BOLT & NUT
W/ WASHER

BOX BEAM HEAD DETAIL

ITEM E
END TUBE
RAIL ITEM K BOX BEAM
END TUBE SECTION RAIL
TIE PLATE
\ ~e = K |
| & & |
5/8" DIA. x 2"
MI6 x 511
HEX BOLT & NUT 5/8" DIA. x 2"
W/ WASHER (MI6 x 511
HEX BOLT & 2 NUTS
W/ A WASHER

FIRST

(TYP. TOP & BOTTOM)
RAIL TIE DETAIL

" A

A"

SECTION -

ITEM |
RAIL SUPPORT
BRACKET

5/16" DIA. x 7 1/2"
(M8 x 1911]

HEX BOLT & NUT

W/ 2 WASHERS

1/2" DIA. x 2"
M12 x 511

HEX BOLT & NUT
W/ WASHER

ITEM J

BOX BEAM POST
W/ SOIL PLATE

BILL OF MATERIAL

ITEM | QTY DESCRIPTION METRIC DESCRIPTION

A 1 LOWER FIRST POST, Wex15, 8'-0" LG. LOWER FIRST POST, WI52 x 22.3 kg/m, 2440 LG.
B 1 UPPER FIRST POST, W6x9, 1'-9 1/2" LG. UPPER FIRST POST, WI52 x 13.4 kg/m, 546 LG.
C 1 SUPPORT BRACKET, 10 GAUGE BENT PLATE SUPPORT BRACKET, 10 GA. (3.5 THK. ) BENT PLATE
D 1 POST BREAKER POST BREAKER

E 1 END TUBE RAIL, TS 6" x 6" x 1/8" x 12'-0" END TUBE RAIL, TS 152 x 152 x 3.2 x 3660

F 1 CABLE ASSEMBLY CABLE ASSEMBLY

G 1 BEARING PLATE BEARING PLATE

H 1 BOX BEAM HEAD BOX BEAM HEAD

| 1 RAIL SUPPORT BRACKET, L 5" x 3 1/2" x 3/8" x 4 1/2" RAIL SUPPORT BRACKET, L 127 x 89 x 9.5 x 115
J 1 BOX BEAM PQOST W/ SOIL PLATE BOX BEAM POST W/ SOIL PLATE

K 2 END TUBE SECTION TIE PLATE END TUBE SECTION TIE PLATE

a 2 5/16" DIA. x 7 1/2" HEX BOLT (GRADE 5) M8 x 191 HEX BOLT (GRADE 5)

b 1 1/4" DIA. x 3" HEX BOLT (GRADE 2) M6 x 76 HEX BOLT (GRADE 2)

c 2 172" DIA. x 2" HEX BOLT (GRADE 2) M12 x 51 HEX BOLT (GRADE 2)

d 8 5/8" DIA. x 2" HEX BOLT (GRADE 5) M16 x 51 HEX BOLT (GRADE 5)

e 1 5/8" DIA. x 8" HEX BOLT (GRADE 5) M16 x 203 HEX BOLT (GRADE 5)

f 1 5/8" DIA. x 3" HEX BOLT (GRADE 5) M16 x 76 HEX BOLT (GRADE 5)

[¢] 2 5/16" DIA. HEX NUT M8 HEX NUT

h 1 174" DIA. HEX NUT M6 HEX NUT

j 2 172" DIA. HEX NUT M12 HEX NUT

K 14 5/8" DIA. HEX NUT Mi6 HEX NUT

n 2 1" DIA. ANCHOR CABLE HEX NUT M24 ANCHOR CABLE HEX NUT

P 4 5/16" DIA. WASHER M8 WASHER

q 1 174" DIA. WASHER M6 WASHER

r 3 172" DIA. WASHER M12 WASHER

s 10 5/8" DIA. WASHER M16 WASHER

u 2 1" DIA. ANCHOR CABLE WASHER M24 ANCHOR CABLE WASHER

NOTES:

(DBEAT TERMINAL SECTION TO INCLUDE
36'-0" [10.98 m] OF BOX BEAM GUARDRAIL AS
SHOWN ON DTL. DWG. NO. 606-55B.

(@PLACE POST BREAKER ON TRAFFIC SIDE
OF FIRST POST.

UNITS SHOWN IN BRACKETS (1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

ANDA .
SECTION 606 606-568B

BEAT
BOX BEAM TERMINAL
SECTION DETAILS

-REVISED--

EFFECTIVE: SEPTEMBER 2014

JANUARY 2018

MONTANA DEPART MENT
OF TRANSPORTAT ION




3 INTERMEDIATE POSTS

(NO

CONNECTION TO RAIL REQUIRED)

SEE ANCHOR DETAIL

(SPRING COMPENSATORS

CABLE END

ASSEMBLY

(RCEO3%)

ARE NOT REQUIRED AT THIS LOCATION) NESTED
W-BE AM
»E
. 3/4" [19.11DIA. CABLE
STANDARD MGS 39'-0" [11.895 mIBOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS STANDARD BOX BEAM I x4 x 120 L
PAY LIMITS @ GUARDRAIL PAY LIMTSO®) | L | | = E— [178 x 102 x 12.7 L]
e 10' -0" [304816: | LOPE%REAK LINE ST x4 x 1720 L \«
30' -0" [9150] < ! [178 x 102 x 12.7 L1 < a
o - e ety Todl—==
3'-0"| 3'-0" 3'-0" N SEE DETAIL “A —1'-0" (3003 (MIN. ) ik R
Co0" . X X
t3091 -~ 5 -0 \L,-- [25.41DIA. HOLES IN STRENGTH HEX BOLT (FBX20b%) AND
11 DEGREES (15001 —E BOX BEAM RAIL BOTH SIDES NUT (FNX20b%) WITH 2 HARDENED
‘ ‘ | FLAT WASHERS (FWC20b%)
L H H 1 i =i X — pov . . povi . . ‘ DETAIL A (3 PER CONNECTION) SECTION E-E
| . . 6._0../‘ e o150l o la -0t 50t |5+ -or / PLAN
[1905] [1905] [1830] (9151|9151 | (9151 | (9151 | [915]|[915]) BOX BEAM Fﬂ
I T T T T T GUARDRAIL , N
6S GUARDRAIL 6' -0 6 -0" 6' -0 L -2" [360]
M " " " "
NESTED W-BEAM 118301 [1830] [1830] 172 Emﬂ ’« 3 4 4
GUARDRAIL (FIRST 12'-6" ~ ' (801, [100]  [100]
TWO-WAY TRAFFIC [3.81 mISPAN ONLY) Tle | | |
( 172" [13] " I N I . 7]
OR ONE-WAY TRAFFIC . . 1
) ( 3" (761 [IH/A4 FESLS] 25 j il “ ] “ |t i. 4 1/4" 0108
BOX BEAM TO W-BEAM TRANSITION SECTIONQ) 172" 12.m - 2t tas1—h ‘ ‘ 3" [75]
ONE-WAY TRAFFIC 1
OR “—— I —— OO O O —+
8" x 4" x 1/2" L f 3 12" 3" (751 |2 1/2" [63)
11/16" [17.5]DIA. [203 x 102 x 12.7 L] 45° - - - -
HOLES FOR 9/16 * DIA. x 8" OR 2 ~ 1/2" (12. TIPL. N . [901@*'@*'{%'{%'*
[MI4 x 2031HEX BOLT WELDED OR 1/2" [12.71BENT PL. 2 1/4 1172
(FBX14a%) AND NUT (573 [38) e 1 )
(FNX14a%) WITH 2 FLAT 6:1 5. DI/A3 ([%2{‘; , 1 1/4" 1321
WASHERS (FWC14a%) Opg 1" [25] 174" [61STIFFENER PL., F<J . .
6 1/a" { ) <ot 4 REQUIRED ANCI-[I)%R; ANGLE @ PLAN
6" Al
s /1Y BREAK SECTION F-F DETAL
| e 3 -3 172" 6 mml’2" (50 mm]
4 4 T \ trries £990] /8" [221(TYP. ) | mm mm
A ! 16" 3'-0" [915] ) i - Y 3/16" 14.8IDIA. BRASS
Y 14571 174" 6 mmIp 1 1/2" (38 mm] A1 | [~ KEEPER ROD (BEND BOTH ENDS
S ‘ : L | -8B I,&I/ U \l u\1 AFTER INSTALLING CABLE)
_—r — 3'-0" [915] ANCHOR ANGLE
5/8" [MIGIDIA. '\3 (SEE  DETAIL)
GUARDRAIL BOLTS CUT AND WELD ® — 5" 4" N N
AND RECESS NUTS AS NEEDED SECTION A-A 11301 £100 1747 16 mmIp1 1727 [38 mm]
— 3 -0"
CUT AND BEND (4 REQUIRED) -
AS NEEDED éc)) DETAIL B # ¢ (9151
FIT W-BEAM
. PLAN CABLE END A A ELEVATION
D 3 1/2" f"‘ ASSEMBLY (RCEO3%)
901 #3 [#10] v (3 PER ANCHOR)
2'-6" [762] L 2'-4" [110] REBAR (TYP.) . NOTES:
8 ~ 3/4" [M201DIA. HOOKED —B
8 1/2" ‘ ‘ 6" ANCHOR RODS (FRH200%) (D SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
| 3/4" t21e1 . 11527 WITH HEX NUT (FNX20a%) ANCHOR DETAIL® BEAM GUARDRAIL AND ASSOCIATED DETAILS.
[44]*‘ " ’*2 (501 BOX BEAM RAIL & FLAT WASHER (FWC20a%) TUUPRLAN
; = 1727 1131 5 gy, (RBMO 1 %) ON EACH ROD —= @ SEE DTL. DWG. NO. 606-05A AND 606-05B FOR
o o 2.7 | 3" [75) STANDARD MGS GUARDRAIL AND ASSOCIATED
ittt} ¥ St et E A N CL. (TYP.) 3 HORIZONTAL & 3 VERTICAL DETAILS. SEE DTL. DWG. NO. 606-20 FOR HEIGHT
FES \ M o } #3 [#101BARS IN EACH FACE AND SPLICE TRANSITION DETAILS.
Iy ! \
,::::::,JLL:::L —au ‘ 3 0" (9151 () MANUFACTURE ANCHOR ANGLES USING AASHTO M 270
il P L——J [270MIGRADE 36 [2501STEEL MEETING SECTION 711,
T ‘ WELD PER SECTION 711.
I SECTION B-B — 172" [12.71DIA. HOLES IN BOX BEAM
I TYPE A BOX — . RAIL TOP AND BOTTOM FOR (@ GALVANIZE ANCHOR ANGLES PER SECTION 711,
BEAM POST 7/8" [22.2]1DIA. HOLES IN BOX 3/8" DIA. x 7 1/2" [MIO x 1911HEX BOLT NO PUNCHING, DRILLING, WELDING OR CUTTING IS
W-BEAM RAIL (RWMOZa-bx (PSEO8 %) BEAM RAIL BOTH SIDES AND (FBX10a%) AND NUT (FNX10a%) PERMITTED ON COMPONENTS AFTER GALVANIZING.
OR RWM220-b¥) (NESTED FIRST 7/8" x 2 1/2" [22.2 x 63.51SLOT IN W-BEAM WITH 2 FLAT WASHERS (FWC10a%)
12" -6" [3.81 mISPAN ONLY) C<J L»D RAIL FOR 3/4" DIA. x 8" [M20 x 203] B USE CLASS GENERAL CONCRETE TO CONSTRUCT ANCHOR.
HIGH STRENGTH HEX BOLT  (FBX20b%)
AND NUT (FNX20b%) WITH 2 3 ®PAINT ANY AREAS WHERE GALVANIZING IS BROKEN OR
DETALL B HARDENED FLAT WASHERS 1761 METAL IS BARE ON W-BEAM OR BOX BEAM RAIL WITH
ELEVATION (FWC20b%) e ONE COAT OF ZINC RICH PAINT AND TWO COATS OF
ALUMINUM PAINT PER SECTION 710.
7" [178] @LAP ALL W-BEAM SPLICES IN THE DIRECTION OF
e N ADJACENT TRAFFIC.
] (511 [(44] | [44] NESTED
| ‘ | W-BEAM * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
‘ ‘ ‘ 12 GA. [2.7] OF GUARDRAIL HARDWARE.
7/8" [22.21DIA. HOLES T [T 1|
4 1 : 1 DETAILED DRAWING
(oz1, | .. 3 T M a REFERENCE DWG. NO.
(641 el ot | S 29/32" x 1 1/8" [23.0 x 28.6] > 12" DA x 1 172" M2 x 38 STANDARD SPEC. 606-58
(381 SPLICE BOLT SLOT FOR 5/8" DIA. B M BUERORT HEX BOLT (FBXIZ0%) AND SECTION 606,710, 711
: | ) [(M16] GUARDRAIL BOLT & RECESS NUT (FNX12a%) WITH 2 FLAT
\ \ \ NUT (FBBOI%) TYP. fj\[f WASHERS (FWC12a%) BOX BEAM TO MGS
TRANSITION SECTION
7" x 4" x 1/2" L [178 x 102 x 12.7] SECTION D-D SECTION C-C
DETAIL I TS " UNITS SHOWN IN BRACKETS [1 ARE “-REVISED- - IEFFECTIVE: SEPTEMBER 2014
= METRIC AND ARE IN MILLIMETERS (mm) JANUARY 2018 ONTANA DEPARTUENT
UNLESS OTHER UNITS ARE SHOWN. m ONT AN DELARTMEN,




TvyayvN9 Wv3g xo09 = ‘310N 3FSIMYIHLO SSIINN (ww) SYIIINITIN

NO.

DWG.

606-80
MONT ANA DEPARTMENT
OF TRANSPORTAT ION

DETAILED DRAWING
SCHEDULE OF
GUARDRAIL HARDWARE

REFERENCE

EFFECTIVE: SEPTEMBER 2014

STANDARD SPEC.
SECTION 606

--REVISED- -
JANUARY 2018
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