[Q POST

7/8" [22]

REFLECTORIZED

¢ SPLICE TYPE Il (HIGH
4 1/4" DIA. HOLES | REFLECTOR INTENSITY)
t108) 4 12 ' = WASHER (FWC160%) & SHEETING WHITE OR
J [1081 - too1l7 W-BEAM (RWMO2a-b% RECESS NUT (FBBOA%) YELLOW PER MUTCD
i ‘ ‘7 3" (1751 OR RWM22a-b*) _
‘ o Yr751 . = . T
! ! . - L= 7 175)
SPLICE BOLT SLOT | \ \ e At Ny LTy
29/32" x 1 1/8" 1 578" DIA. x | 1/4" ‘ GUARDRAIL BOLT /
[23.0 x 28.6] O ‘ O M6 x 321 e
23,0 x 28. S x ‘ (FBBO4%) e 5" (130
. — ‘ | SPLICE BOLT | (5851
T (FBBO1%) (TYP, ) ‘ 400D BLOCK
POST BOLT SLOT | }/F ]! vV (SEE DETAIL) 8" [205]
3/4" x 2 172" é}, ‘ 44#}7 ;§§ iZﬁb -
. | R .
[19. 1 x €3.5] B ! T POST HOLE DETAIL POST HOLES 6 -0" | ——3/16" 51 DIA.
o ‘ o | (SEE DETAIL) 08301®  10p o A‘T’/ TR
i i (MIN. ) —
I \ 7 5/8" 5 5/8" oD L sse 2o
‘ ‘ [195] (1453 WooD POST e 3 -6" L x
\ \ MIN. MIN, (PDEO2%) (10701 ® L .
i 8 1/2" i (MIN. ) | | 83;{2
[25201 2181 | 2" 7 201 {
— AU —
(501 0is1 | . > EETE TS
BEAM SPLICE === 1
eraM oL LE . (3501
(LAP IN DIRECTION OF ADJACENT TRAFFIC) ‘X [7”5] / REFLECTOR
7/8" [22) NOTES: (SEE NOTES)
DIA. HOLE
WOOD POST AND MOUNTING DETAIL (D) INSTALL ALL BOLTS WITH HEADS ON TRAFFIC
WOOD BLOCK (® STANDARD UNLESS SPECIFIED SIDE OF INSTALLATION.
PDBOI % OTHERWISE IN' PLANS. @ USE WOOD BLOCKS OR OTHER NCHRP 350
APPROVED BLOCKS. AFFIX BLOCKS TO POSTS
WITH TWO 16 PENNY GALV. NAILS OR 14 GAGE
WIRE WRAP.
5 5/8"
ATTACH REFLECTORS TO POSTS EVERY 25 FEET
a‘ | ’emsz MIN. ®
[7.62 ml, INCLUDING TERMINAL SECTIONS, WITH
THE REFLECTORIZED SURFACE FACING ADJACENT
NORMAL TRAFFIC. FABRICATE REFLECTORS FROM 0. 063"
H 7 5/8" N } FINISHED [1.6 mmlTHICK ALUMINUM ALLOW PER SECTION
T e ] 1 i PR SIS R (e
! L i [ | ‘ [g gq“] [2952 %6[8] AND TWO 3/16" [4.8 mmlDIA. WASHERS IN PRE-
‘ ‘ ‘ . DRILLED HOLES.
| | | (MIN.®) | APPROX.
‘ PLAN ‘ (@ ON EXISTING GUARDRAIL INSTALLATIONS, THE
| ‘— | EDGE OF MINIMUM RAIL HEIGHT IS 1'-8" [510 mml.
| ‘ | TRAFF IC =4 (B WIDENING IS REQUIRED IF FINISHED SHOULDER
i TYPICAL BEAM SPLICE L//fQ POST BOLT HOLE ‘ € RAIL LANE“\\\ " IS LESS THAN 2'-0" [0.6 mIFROM THE TRAFFIC
! i ! . LANE.
Ca 2%
\ FLH//i —_ —t | 1= SLOPE
TR — St [585] SLEEF VARIES ® DO NOT INSTALL W-BEAM GUARDRAIL FOR
R R e —— —j e ——— ————] o 421 SN OBSTACLES WITHIN 5.6' [1.7 mIOF THE FACE
\ S ot 1 ST ot ‘ OF THE RAIL.
\ = m ] | (.
\ | \ 4" [100THIGH CURB WHEN Lo % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
i ; ‘ dPECIFIRD  CSEE DL A OF GUARDRAIL HARDWARE.,
! 6'-3" [1.905 m) | ! DWG. NO. 603-28 AND
|
[ w \ 609-05) . .
. "_0" OR 12'-g" [T. R 3.8 . ACCEPTABLE 4" OR 5" [100 OR DETAILED DRAWING
1 25 70" OR 12/ -7 [7.62 m OR 3.81 m] | 1251 HIGH CURB LOCATION WHEN REFERENCE DWG. NO.
PAVED BEHIND POSTS STANDARD SPEC. 606-05A
DIRECTION OF TRAFFIC SECTION 606, 704
ELEVATION TYPICAL INSTALLATION METAL GUARDRAIL -

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

WOOD POSTS

--REVISED-- [EFFECTIVE: APRIL 2006
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€ SPLICE ¢ POST REFLECTOR WASHER (FWC160%) & REFLECTORIZED
4 1/4" / 4 174" / HEX NUT (FNX16a%) TYPE 11l (HIGH
(1083 [1081] ! " W-BEAM (RWMO2a-b* INTENSITY )
T‘LTA 7/8" (221 1 178" [29] OR RWM22a-b%) SHEETING WHITE OR
! ! ! DIA. HOLES i i YELLOW PER MUTCD
SPLICE BOLT SLOT | ‘ | ‘ aﬁs f'é’sﬁ "0 L _ e
29/32" x 1 1/8" ST | ~5/8" DIA. x | 1/4" GUARDRAIL BOLT ] ‘
[23.0 x 28.6] d H | ‘ ‘ M6 x 321 (FBBO3%)
(TYP.) SPLICE BOLT 1" -1
\EQ} I } @5/ (FBBOI%) (TYP. ) ROUTED WOOD BLOCK (5851
oo T (SEE DETAIL) 4" 0100)
POST BOLT SLOT AT POST HOLES
x —pt+ [ (SEE DETAIL)
[19.1 x 63.5] = H | P } % 6 o
—oL | | O [18301
D ‘ W6 x 8.5 (MIN. )
T ‘ POST HOLE DETAIL o2 512, 6 kasmd ®
LA STEEL POST 3 g 6" [150] URE THANE
‘ \ 7 5/8" 5 5/8" (PWEO | %) 2 oo ~ HINGE
R ['\IA?NSJ ['EA:INSJ MIN. ) ® ;?EEEF il " 251
D21l : :
2" (501> """ 2" (503 D POST
T ‘ .
i 174" (6]
BEAM SPLICE } SRES I PO f.ﬂ 1l 129] . | 3/qv DA (TYP.)
(LAP IN DIRECTION OF ADJACENT TRAFFIC) *71'3'”7" [350] *)r"j ggF'.GMAEF]\JL\ [201
1 1/2"
| [175] i (307
e oy I STEEL POST AND MOUNTING DETAIL REFLECTOR
DIA. HOLE ® STANDARD UNLESS SPECIFIED NOTES: (SEE NOTE 3)
OTHERWISE IN PLANS.
ROUTED WOOD BLOCK (@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC
PDBO1 % SIDE OF INSTALLATION.
@ USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350
APPROVED BLOCKS.
5 5/8" [1451 MIN. (@) ATTACH REFLECTORS TO POSTS EVERY 25 FEET
[7.62 m],INCLUDING TERMINAL SECTIONS, WITH THE
REFLECTORIZED SURFACE FACING ADJACENT
TRAFFIC. FASTEN REFLECTOR TO STEEL POST
USING AN APPROVED ADHESIVE. REFLECTORS MAY
I i i NORMAL BE BOLTED TO POSTS PROVIDED HOLES IN
i 7 5/8" [1395] MIN. i | FINISHED POSTS ARE DRILLED BEFORE BEING GALVANIZED.
“‘ I I | SHOULDER ——
T ] 2'-0" 1"-5" 2" -2" @ ON EXISTING GUARDRAIL INSTALLATIONS, THE
‘ 1 0.6 ml | [440) 16601 MINIMUM RAIL HEIGHT IS 1'-8" (510 mml.
! | ‘ (MIN.) | APPROX. (® WIDENING IS REQUIRED IF FINISHED SHOULDER IS
| PLAN \ LESS THAN 2'-0" [0.6 mIFROM THE TRAFFIC LANE.
‘ | ! EDGE OF
| | TRAFFIC ® STEEL POSTS WITH OTHER POST HOLE CONFIGURATIONS
‘ LANE MAY BE ACCEPTED, PROVIDED THEY HAVE AT LEAST
! TYPICAL BEAM SPLICE | § POST BOLT HOLE | & RALL N THE HOLES DETAILED ON THIS DRAWING AND THEY
‘ / f ‘ ‘ SLOPE MEET AASHTO'S PUBLICATION, "A GUIDE TO
[ G116, T S T1o, 1 VARIES STANDARDIZED HIGHWAY BARRIER HARDWARE" AND
el [ H GRS NCHRP 350 REQUIRMENTS.
<> o) - \HP mats <>
i Lol m— —— i Lo (@DO NOT INSTALL W-BEAM GUARDRAIL FOR OBSTACLES
i i I WITHIN 5.6' [1.7 mlOF THE FACE OF THE RAIL.
ik I il 4" [100THIGH CURB WHEN ho
i ‘ ‘ SPECIFIED (SEE DTL. % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
; 6'-3" [1.905 m) i ! DWG. NO. 603-28 AND OF GUARDRAIL HARDWARE.
\ | \ 609-05)
| 25'-0" OR 12'-6" [7.62 m OR 3.81 m) i ACCEPTABLE 4" OR 5" [100 OR DETAILED DRAWING
‘ ! 1251 HIGH CURB LOCATION WHEN SRTI':AEEA&%NS%EC DWG. NO.
PAV HIND POST . -
DIRECTION OF TRAFFIC ED BEHIND POSTS 2ECTION 605 606-058

ELEVATION

UNITS SHOWN IN BRACKETS [1 ARE

TYPICAL

INSTALLATION

METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

METAL GUARDRAIL -
STEEL POSTS

--REVISED--

EFFECTIVE: APRIL 2006

MAY 2011

DECEMBER 2011

MONTANA DEPARTMENT
OF TRANSPORT AT ION




STIFFENED GUARDRAIL SECTION PAY LIMITS @

25'-0" [7.62 m] BRIDGE APPROACH SECTION TYPE 2
(OMIT ON DIVIDED ROADWAYS)

STIFFENED GUARDRAIL SECTION

25'-0" [7.62 m] BRIDGE APPROACH SECTION TYPE 2

(SEE DTL. DWG. NO.
3'-1

[1905. 00]

606-24A

172"

6 -3" [952. 501

& 606-24B)

1'-6 3/4"
[476. 251

I'-6 3/4" [476.25] POST SPACING

1'-6 3/4" . .
3.1 172
[476.25] [952.50]

(SEE DTL. DWG. NO. 606-24A & 606-24B)

6 -3"
[1905. 00)

5'-7" 10 2'-8"
(1.7 m T0O 0.8 m]

OBSTACLE

CONNECT TO APPROPRIATE

* * * * * * * *
SHORTEST MULTIPLE OF
12'-6" [3.81 ml
12'-6" [3.81 m] EXCEEDING LENGTH OF OBSTACLE

i A A K H HAHKHAHKAKKAHA

12'-6" [3.81 m]

TERMINAL SECTION OR
MATCH CONTINUOUS RAIL,
AS PER PLANS.

* GUARDRAIL NOT ATTACHED TO ADDED
POSTS. BLOCK-OUT FASTENED TO
POST WITH STANDARD POST BOLT.

GUARDRAIL ATTACHED TO POSTS ONLY AT
STANDARD MULTIPLES OF 6'-3" [1.905 m]
THROUGH OBSTACLE SECTION.

USE DOUBLED GUARDRAIL BEAMS

LINE OBSTACLE APPLICATION

USE DOUBLED GUARDRAIL BEAMS

STIFFENED GUARDRAIL SECTION PAY LIMITS

STIFFENED GUARDRAIL SECTION

STIFFENED GUARDRAIL SECTION

USE DOUBLED GUARDRAIL BEAMS

DIRECTION OF TRAVEL

NOTES:

RAAAAR A A B A g

CONNECT TO APPROPRIATE
TERMINAL SECTION OR

MATCH CONTINUOUS RAIL,
AS PER PLANS.

(D OBSTACLES CLOSER TO THE FACE OF RAI
THAN THE INDICATED LIMITS REQUIRE THE
USE OF A RIGID BARRIER SYSTEM WITH
LITTLE TO NO DYNAMIC DEFLECTION.

6' -3" [1905.00] @ LAP ALL DOUBLED RAIL IN THE DIRECTION

(OMIT ON DIVIDED ROADWAYS)
6'-3" [1905.001 | 3'-1 1/2" [952.501 POST SPACING 3'-1 1/2" [952.50] POST SPACING
OBSTACLE

(3 FT. [1 m] MAX. WIDTH)

5°-7" 10 3'-7"

a (1.7 m TO 1.1 m]
‘ [/
* * * *

12'-6" [3.81 m] 12" -6"

[3.81

m]

CONNECT TO APPROPRIATE
TERMINAL SECTION OR

MATCH CONTINUOUS RAIL,
AS PER PLANS.

POINT OBSTACLE APPLICATION

DIRECTION OF TRAVEL

CONNECT TO APPROPRIATE
TERMINAL SECTION OR
MATCH CONTINUOUS RAIL,
AS PER PLANS.

OF ADJACENT TRAFFIC.

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

(@ INCLUDE BRIDGE APPROACH SECTION(S)
IN PAYMENT LENGTH OF STIFFENED
GUARDRAIL.

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

DETAILED DRAWING

SECTION 606 606-07

STIFFENED GUARDRAIL
SECTIONS

--REVISED--

EFFECTIVE: APRIL 2006

MAY 2011

MONTANA DEPARTMENT
OF TRANSPORT AT ION




STANDARD W-BEAM NESTED W-BEAM GUARDRAIL PAY LIMITS (87'-6" [26.67 mlFOR 12'-6" [3.81 ml SPAN OR 100'-0" [30.48 m] FOR 25'-0" [7.62 m] SPAN) STANDARD W-BEAM

GUARDRAIL PAY LIMITS NESTED W-BEAM RAIL GUARDRAIL PAY LIMITS
6 SPACES AT 6'-3" [1.905 ml= 37'-6" [11.43 m) NESTED W-BEAM RAIL 12"-6" [3.81 m] SPAN, NO SPLICE (OMIT 1 POST) 6 SPACES AT 6'-3" [1.905 m) = 37'-6" [11.43 m] NESTED W-BEAM RAIL

25'-0" [7.62 m] SPAN (OMIT 3 POSTS)

SINGLE
W-BEAM RAIL C—= A= B— SINGLE W-BEAM
\‘ I I I /RAIL
—— — o P —— ———— i —— —— o —— — i T L —— S T ——— —— o o — e O —— e O — —
] L i L i L L L AN L L i L i L N
T T T T T = =1 =1 i = &l = Tl T T T T
| | | | | E E E E H E Il | | | |
| | | | | r r [y . Tl r ] | | | |
| | | | | | | Rk OBSTRUCTION N 1 | 1 | | | |
| | | | | | | 8" t2001 | || Al 1 | 1 | | | |
I I I I I I I CLEAR \J‘ I I [ [y [ [y [ [ [ [
(MIN, ) 1 /\/ '
10'-8" [3.26 m] (MAX.) FOR 12'-6" [3.81 m] SPAN A< B —
23'-2" [7.07 m] (MAX.) FOR 25'-0" [7.62 m] SPAN
g DRECTIN
OF TRAFFIC
STANDARD
STANDARD W-BEAM NESTED W-BEAM GUARDRAIL PAY LIMITS (100'-0" [30.48 m)FOR 18'-9" (5. 715 m] SPAN) W-BEAM
GUARDRAIL PAY LIMITS GUARDRAIL
6 SPACES AT 6'-3" [1.905 m) = 37'-6" (11.43]1 NESTED W-BEAM RAL ® 18'-9" (5.715 m] SPAN (OMIT 2 POSTS) 7 SPACES AT 6'-3" [1.905 m] = 43'-9" [I3.335 m] NESTED W-BEAM RAL® PAY C%)IMITS

NESTED W-BEAM RAIL

SINGLE
W-BEAM RAIL c SINGLE
\ - fW-BEAM
\ | | | i | RAL

— e B = B E——— S e — —— P — — =i S ——— B iE——— e e e e i—— = T
— 1 H i H i H H o — R H ‘! H ‘! H N
|| || || || || E E E C—~ E M E || || || || ||
|| || || || || r r [ - T r r || || || || ||
|| || || || || || N o OBSTRUCTION L1 || N || N || || ||
|| || || || || || || 8" 12001 | | || || || || || || || ||
[ [ [ [ [ [ [ CLEAR [ 16' -11" [5.165 ml (MAX. ) - - [ - [ - [ -

(MIN. ) | ! '
— DRECTON
OF TRAFFIC
STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS @ A 6 CRT POSTS (PDEO9%) WITH TWO STANDARD WOOD BLOCKOUTS (PDBO1%) EACH ) A STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS @ )
g ) ] 0BSTRUCTION = ] ‘ ‘
I N N B
X X l

X d d d ] 5 g X

]

NOTES:
@ ALL POSTS ARE TO HAVE A SECOND BOLT
(SEE DTL. DWG. NO. 606-05A AND 606-05B HOLE AT 3" [75] ABOVE THE FIRST.
FOR STANDARD W-BEAM GUARDRAIL AND ASSOCIATED
HARDWARE. (® THE SPLICE LOCATIONS ON THE
TANDARD W-BEAM 18" -9" [5.715 ml SPAN MAY BE SHIFTED
STANDARD WOOD ;7 éUARgRA?L pOBSET AND @USE TWO STANDARD W-BEAM RAILS DOWNSTREAM BY 6'-3" [1.905 ml.
e BLOCKOUTS (PDBO1%) BLOCKOUT (D LAPPED NESTED (RWMO2a-b% OR RWM22a-b%) FOR NESTED
] W-BEAM RAILS W-BEAM. ® DO NOT INSTALL NESTED W-BEAM
- ,\@ ¥® GUARDRAIL FOR OBSTACLES WITHIN
\ G LAP ALL NESTED W-BEAM RAIL IN THE 7.3' [2.2 m)OF THE FACE OF THE RAIL.
* DIRECTION OF ADJACENT TRAFFIC.
o WASHER (FWC16a%) WASHER (FWC160%) % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
T AND RECESS NUT .
(5851 (FBBOS5%) 1" =11 AND RECESS NUT OF GUARDRAIL HARDWARE.
\ (5853 (FBBOS %)
5/8" x 2'-1" 5/8" x 1'-6" [MI6 x 4571 ggﬁo’:#mposm
> \\\\\\ > \\\\\\ [G'\GIABRDXRAﬁSS] > R y///\\\\\ GUARDRAIL BOLT (FBBO4*) ONLY
o 1'-4" ‘ BOLT (FBBOS*) Lo
6'-0" [18301 | 6'-0
£40s] ‘ [18301
T *"éﬁ* S 12 901 DETAILED DRAWING
DIA. HOLES 3 -g" 5/8" x 2" [MI6 x 511 GUARDRAIL REFERENCE DWG. NO.
110703 BOLT AND RECESS NUT STANDARD SPEC. 606-09
20 o (FBBO2%) (TYP.) SECTION 606
16651 CONTROLLED UNITS SHOWN IN BRACKETS [1 ARE
RELEASING METRIC AND ARE IN MILLIMETERS (mm) NESTED W-BEAM
TERMINAL (CRT) UNLESS OTHER UNITS ARE SHOWN.
POST (PDEO9%) GUARDRAIL
SECTION A-A SECTION B-B SECTION C-C SemeVpED - (FPTECTVEIAPRIL 2006
= WONTANA DEPARTMENT
serving you with pride  OF TRANSPORTAT ION




29/32" x

[23.0 x 28.61]

(TYP. )

374"

¢ SPLICE
41/ 41/
SPLICE, 80T SLOT [108%&['08]

x 2 1/2"

[19.1 x 63.5]

(LAP IN DIRECTION OF ADJACENT TRAFFIC)

& POST
7/8" [22] DIA. ¥y

HOLES
\ mias
[1001
E-E A (1751
| ! 5/8" DA, x 1 174" | | 10781
‘ \ | M6 x 321 ‘
| — ! SPLICE BOLT !
—O+ T O (FBBO1%) (TYP. ) \
> [ } [ } 1
P A
POST BOLT SLOT | } } i }
] ¥
LT POST HOLE DETAIL
—or | 1O
| | | 7 5/8" 5 5/8"
[195] [145]
MIN. MIN.
| 8 172" |
! | !
2" 501~ |28 | 2" [(50] 7
s e
T . [3501
BEAM SPLICE (1753

M 7/8" [22] DIA. HOLE J

WOOD BLOCK
PDBO1 ¥
44>‘ T«A—s 5/8" [145] MIN.
. |
7 5/8"
[195]

| MN. |l | I I

\ \ ! I | i \
— : : : e

| | | | |

! ‘ PLAN ‘ }

| | | | |

\ TYPICAL BEAM SPLICE | ¢ POST BOLT HOLE \ € RAIL

! ‘ 1 !
| L[ . i L/
SR BECE —— T T SHTet7—
<= et — e —— — e —— o —— ;rrgfe%>
[ o_\_o\ _l_ _l_ 0_‘_0\ |
| | ] | | \ |

; \ \ \ ;

T . \ \

RERIRY: \ |

| Tre52.51 ‘

\ (TYP. ) \

| 25'-0" [7.62 mIOR 12'-6" [3.81 m]

I 1

DIRECTION OF TRAFFIC

ELEVATION

UNITS SHOWN IN BRACKETS [1 ARE

METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

REFLECTOR

WASHER (FWC16a%) & INYTPEENSI:-Ir;';“GH
W-BEAM (RWMO2a-b* RECESS NUT (FBBO4%) SHEETING WHITE OR
OR RWM22a- %) YELLOW PER MUTCD
5/8" DIA. x 1'-6" o -
IMI6 x 4571 GUARDRAIL e Y
BOLT (FBBO4¥)

-
WOOD BLOCK ;
(SEE DETAIL) [5851] 5" [130]

8" [205]

POST HOLES 1
(SEE DETAIL) 35 g%?\ 70"

\\\\\ (21303 .
WooD POST (MIN- ) DA (1Y)
(7'-0" [2130] TOP OF : ’ )
POST MEETING g WOOD E .
SAME SPECS. ?1356] POST 3/4" [20]
AS PDE02%) i I} ‘

R I .
3/ 3 (75 1 1/2" 135]
REFLECTOR
(SEE NOTE 3)
WOOD POST AND MOUNTING DETAIL  NORMAL
FINISHED
SHOULDER
NOTES:

(@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC

SIDE OF INSTALLATION.

(@ USE woOD BLOCKS OR OTHER NCHRP 350
APPROVED BLOCKS. AFFIX BLOCKS TO POSTS
NAILS OR 14 GAGE

WITH TWO 16 PENNY GALV.

WIRE WRAP.

@ ATTACH REFLECTORS TO POSTS EVERY 25' [7.62 m],
INCLUDING TERMINAL SECTIONS,
REFLECTORIZED SURFACE FACING ADJACENT

TRAFFIC.
0. 063"

WITH THE

FABRICATE REFLECTORS FROM
[1.6]1THICK ALUMINUM ALLOY PER SECTION 704.

FASTEN REFLECTOR TO WOOD POST USING TWO 16 PENNY
RING- SHANKED GALVANIZED NAILS AND TWO

3/716"

[4.81DIA.

WASHERS IN PRE-DRILLED HOLES.

@ ON EXISTING GUARDRAIL INSTALLATIONS, THE

MINIMUM RAIL HEIGHT IS 1'-8"

5101

® THE W-BEAM RAIL ON THIS SYSTEM REQUIRES
ADDITIONAL HOLES TO ACCOMODATE BEING
BOLTED TO POSTS AT HALF THE NORMAL POST

SPACING.

DRILL ADDITIONAL HOLES IN THE

W-BEAM RAIL PRIOR TO APPLYING CORROSION
PROTECTION.

@DO NOT INSTALL W-BEAM GUARDRAIL WITH 7'

[2.1 m]POSTS FOR OBSTACLES WITHIN 4.6’

OF THE FACE OF THE RAIL.

* SEE DTL.

(1.4 ml

DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

REFLECTORIZED

NOTE:
THIS GUARDRAIL SYSTEM IS

USED WHEN THE 2'-0" [610]
WIDENING BEHIND THE POSTS

CANNOT BE PROVIDED, AS PER

DTL. DWG. NO. 606-05A & 606-058B.

PROFILE

DETAILED DRAWING

55&55%”5%0 DWG.  NO.
SECTION 606, 704 606-11A

METAL GUARDRAIL -
7' [2.1 m]l wWOOD POSTS

--REVISED--

EFFECTIVE: APRIL 2006

DECEMBER 201

1
MONTANA DEPARTMENT
OF TRANSPORT AT ION




. € SPLICE € PoST REFLECTOR REFLECTORIZED
E'IOIB/]" i / WASHER (FWC16a%) & TYPE 1l (HIGH
4174 ! /8" [29] W-BEAM (RWMO2a-b* HEX NUT (FNX16o¥) INTENSITY)
‘ 1081 7/8" 1221 ‘ OR RWM22a-b*) SHEETING WHITE OR
| ‘ | DIA. HOLESX 0 S YELLOW PER MUTCD
: ‘ 5/8" DIA. x 10"
P . . R A
oLk, BOLT SLOT | =T IMI6 x 254 %
033.0 x 28.6 ‘ —OL ¥ I —O— |-5/8" DIA. x 1 1/4" GUARDRAIL BOLT \
Ye. ) : B | M6 x 321 (FBBO3%) o
T ! | SPLICE BOLT 5851
o I (FBBO1%)(TYP. ) ROUTED WOOD BLOCK 4" [100]
POST BOLT SLOT | } (SEE DETAIL)
3/4" x 2 1/2" - L
[19.1 x 63.51 : ? I 1 POST HOLES ;%?\ 7 -0
\ (SEE DETAIL) ™ (21303
—bL b
| | POST HOLE DETAIL W6 x 8.5 (MIN. )
‘ ‘ WI52 x 12.6 kg/m] 4 g 6" [150] URE THANE
! ! . . STEEL POST t1330) HINGE
| . 75/8 5 5/8 (7' -0" [2130] N T0P OF .
! 8[211/62] ! ['\IMSNSJ [&451 POST MEETING : STEEL (253
. | . E IN. SAME SPECS.
2" 1503 2" 1501 R W S PWEO %) POST
T ‘ 174" (6]
BEAM SPLICE \ Efl"TS] \ ‘ DIA. (TYP.)
14" 1 <H— " /16"
(LAP IN DIRECTION OF ADJACENT TRAFFIC) . . 3501 7%F h1/8t 129 gAPeMAEP.]ﬁ ‘
\ 7 | Y
| (1751 ! ()
" |
T
3/8" [10] —f~— 7/8" [22) /J ‘ L
DIA. HOLE 4 1/4" [108] STEEL POST AND MOUNTING DETAIL REFLECTOR
(SEE NOTE 3)
ROUTED WOOD BLOCK NORMAL
FINISHED
PDBO1 * SHOULDER
5 5/8" [145] MIN. NOTES:
(@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC APPROX.
SIDE OF INSTALLATION,
1 58" @ USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350
I I APPROVED BLOCKS.
=l m m w -
\ I MIN. i I I Il | Q@ ATTACH REFLECTORS TO POSTS EVERY 25' [7.62 m],
[ T T T T INCLUDING TERMINAL SECTIONS, WITH THE 1"=11" [585]
\ : : : : 1 | REFLECTORIZED SURFACE FACING ADJACENT TRAFFIC.
| | | | ‘ FASTEN REFLECTOR TO STEEL POST USING AN APPROVED
: : PLAN : ! ADHESIVE. REFLECTORS MAY BE BOLTED TO POSTS
| | PLAN \ \ PROVIDED HOLES IN POSTS ARE DRILLED BEFORE BEING o S
| | ‘ ‘ GALVANIZED. I S,
! ! | \ ® P QS
' I ' : ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM 4
{ /TYPICAL \BEAM SPLICEJQ FosT oLt HoLe | B RAIL HEIGHT 1S 1" -8" [510]. TRIS GUARDRAIL SYSTEM 1S USED s
1 miALn i i Tt ST TTe, 1 ® STEEL POSTS WITH OTHER POST HOLE CONFIGURATIONS WHEN THE 2'-0" [610] WIDENING
<>,,f\ [ T YT (R oo — HE ,‘4!% MAY BE ACCEPTED, PROVIDED THEY HAVE AT LEAST BEHIND THE POSTS CANNOT BE
‘ I NI T L Lo S THE HOLES DETAILED ON THIS DRAWING AND THEY PROVIDED, AS PER DTL. DWG. NO.
‘ ‘ : ‘ MEET AASHTO'S PUBLICATION, "A GUIDE TO STANDARDIZED 606-05A & 606-05B.
I il I I I HIGHWAY BARRIER HARDWARE" AND NCHRP 350 REQUIREMENTS.
Il Il I Il Il!
TRy T 1 ‘ ® THE W-BEAM RAIL ON THIS SYSTEM REQUIRES ADDITIONAL PROFILE
i Cre52.57 | ‘ HOLES TO ACCOMMODATE BEING BOLTED TO POSTS AT HALF
‘ : | THE NORMAL POST SPACING, DRILL ADDITIONAL HOLES IN
‘ (TYP. ) i THE W-BEAM RAIL PRIOR TO APPLYING CORROSION DETAILED DRAWING
‘ 25'-0" [7.62 m] OR 12'-6" [3.81 m] ‘ PROTECTION. REFERENCE DWG.
(DDO NOT INSTALL W-BEAM GUARDRAIL WITH 7' [2.1 mlPOSTS RSP 606-118B

DIRECTION OF TRAFFIC
ELEVATION

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

FOR OBSTACLES WITHIN 4.6'
RAIL.

* SEE DTL.
HARDWARE.

[1.4 m]OF THE FACE OF THE

DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL

METAL GUARDRAIL

7' [2.1 m] STEEL POSTS

--REVISED--

EFFECTIVE: APRIL 2006

DECEMBER 2011

NO.

MONTANA DEPARTMENT
OF TRANSPORT AT ION




@ SEE DTL. DWG. 606-05A & 606-058
FOR METAL

GUARDRAIL (W-BEAM).

COMPACT

SLOPES PER SECTION 203.

PC 3000G CABLE ASSEMBLY
PC 33875G GROUNDLINE STRUT
PC T04A CABLE

ANCHOR BRACKET ———

\

PC 782G BEARING PLATE

GUARDRAIL EXIT SLOT

[=}
w
w
=z
5 XN AWAY FROM TRAFFIC
I
§ 3:1 OR
S 5 -0 FLATTER
10:1 OR 115201
FLATTER
2'-0" [610] WIDENING ® 10: 1 OR
1'-3" |FLATTER
! ! ‘ | e~ (3813
\ : ‘ : \ | —— : ‘ ‘ 15° MAX.
i ! ! : ! | | PC 626 DEEP ‘
| | | PC 606 DEEP /\ \ | : | BEAM GUARDRAIL I'- 0" [305) \
I . BEAM GUARDRAIL ‘ ‘ ‘ TI ‘ ‘ 2' -1 1/2" I APPROX. RAIL ‘ PC 995A
\ ! ! ‘ ! (6503 | & POST WiDTH ! GUARDRAIL EXTRUDER EDGE OF SHOULDER OR FACE OF GUARDRAIL
oot
¢ i <
STANDARD W-BEAM \ \ \ \ \ \ \ \ ‘hioo NOT ATTACH RAIL TO POST PI1
ARDRAI
GUARDRAIL | | | | OPTIONAL TERMINAL SECTION PAY LIMITS | | | | 378" DA x 1 172" IMIO x 38] HEX HEAD BOLT
PAY LIMITS ® ‘ ‘ ‘ | | | | ‘ ‘ W/ WASHER, HEX NUT & FENDER WASHER
i i i 8 SPACES AT 6'-3" [1.905 m] = 50' -0" [15.24 ml | i i (PLACE FENDER WASHER AT INSIDE POST FLANGE)
f T T ‘ ‘ I ! !
5/8" DIA. x | 1/4" ‘ ‘ ‘ . 5/8" DIA. x | 1/4" DO NOT ATTACH RAIL: | DO NOT ATTACH ‘ PC 704A ‘
M6 x 311 o | | | tMI6 x 311 T0 BLOCK AT POST P5 | RAL TO POST P2 | CABLE ANCHOR! BILL OF MATERIAL
SPLICE BOLTS & NUTS 1| | | | SPLICE BOLTS & NUTS | A \ g\ | BRACKET \ pc_ [ o1y DESCRIPTION
\ ‘_L“ ‘_L‘ N ‘ N L r — 606 | | DEEP BEAM G.R. (25'-0") [7.62 m]
: : = N = \ B - 2 -q"
— f{rr% rrrrrrrrrrrrr - F R B i ‘ N} dsoaten. _ ‘ 2o 62G | 1| |DEEP BEAM G.R. (25 -0") [7.62 ml
. _ _ _ ‘ === 704A I | CABLE ANCHOR BRACKET
(5851 T ! ! ! ! ‘ ‘ \f\ — :
L L L n n L n a 7826 I | BEARING PLATE, 8" x 8" x 5/8" [200 x 200 x 16]
fo—st fo—st = o o 1
= = = = = = - 9954 I | GUARDRAIL EXTRUDER
I I I I I I I PC 30006
I I I I o | N || CABLE T 30006 I | cABLE ASSEMBLY
I N N N I I N Il ASSEMBLY M SEE | 33006 | 6 |5/8" DIA. [MI6] WASHER
I N N N I I N 'l pc 338750 H DETAIL "K .
Il Il Il I o | N Il GROUNDLINE I 33406 | 22 |5/8" DIA. [MI6] HEX NUT
I | Il Il Il I | I | I | } } STRUT } } 3360G | 16 |5/8" DIA. x | 1/4" IMI6 x 311 SPLICE BOLT
= - - - o o A o L Ll 35006 | 6 [5/8" DIA. x 10" [MI6 x 2541 POST BOLT
Il Il 3701G | 19 |3/4" DIA. [M20] WASHER
PC 33872A POSTS (UPPER) } } } } 3704G | 16 |3/4" DIA. [M20] HEX NUT
TRAFFIC SIDE PC 33874A POSTS (LOWER) || | 37176 | 15 [3/4" DIA. x 2 1/2" [M20 x 641 HEX HEAD BOLT
\ 37186 | 3/4" DIA. x 3" [M20 x 76] HEX HEAD BOLT
—=—— IMPACT DIRECTION 374" DIA. x 2 172" 39006 2 | 1" DIA. [M24] WASHER
IM20 x 641 HEX HEAD 39106 | 2 | 1" DIA. [M24] HEX NUT
] * BOLT W/ WASHER & o o T o
34" DIA. x 2 1/2" ‘r‘ be 33871 POST i LOCKWASHER UNDER HEX 4076B | 6 |WOOD BLOCK, 6" x 8" x 1'-2" [150 x 200 x 350]
M20 X 643 . 3/4" DIA. x 3" (UPPER) W6 x 8.5 NUT 4254G | 18 [3/8" DIA. [MI10] WASHER
HEX HEAD BOLT T [M20 x 76]JHEX HEAD [WI52 x 12.6 kg/m] K " "
W/ WASHER 8 ~g B — B B B2 X O 9 ~ . 4255G | 2 |3/8" DIA. [M10] FENDER WASHER (1 1/2" (381 0.D.)
LOCKWASHER A ’,&,\;@ V] LOCKWASHER UNDER - C 3000G CABLE 4258G | 16 |3/8" DIA. [MI10] LOCKWASHER
UNDER HEX NUT m 3/8" DIA. x 2" ‘ HEX NUT ASSEMBLY W/ 1° DIA. [Mz4] 0 0
n IMIO x 5.I]HEX HEAD ‘} L HEX NUT & WASHER 42616 2 378" DIA. x 1| 1/2" [MIO x 38]HEX HEAD BOLT
AL BOLT W/ WASHER | 3/8" DIA. x 2"[MIO x 51] P EACH END 46996 | 16 |3/4" DIA. [M20] LOCKWASHER
& LOCKWASHER \ HEX HEAD BOLT (INSTALL WITH i /8 . m m
L ENDER e N VAN HEAD ON STRUT SIOE W WASHER & H ¢l ’3{3 HEL\Ad BXOLZT wlv?A;Hg;J 63216 | 16 3/3" DIA. x 2" IMIO x 511 HEX HEAD BOLT
DETAIL D VIEW D-D LOCKWASHER UNDER HEX NUT) H & LOCKWASHER UNDER 6405G | 18 |3/8" DIA. [M10] HEX NUT
EE—— >? | \st NUT 33871A I |ETPLUS HBA POST P1 (UPPER)
|
NOTE: \‘ PC 33875G GROUNDLINE STRUT L PC 33873A POST 33872A 7 ETPLUS HBA POST P2 TO P8 (UPPER)
*Wﬁ* DETAIL K EvbPSWZER) IWZG 6x 5/5 ) 33873A 2 |ETPLUS HBA POST PI & P2 (LOWER)
SECTION "A-A" IS SIMILAR PC 33872A POST I x 12. g/m
AT POST P5 EXCEPT RAIL PC 4076B WOOD BLOCK (UPPER) W6 x 8.5 ggA;?NZGG PLATE (AT POST P1) 33874A 6 |ETPLUS HBA POST P3 TO P8 (LOWER)
IS NOT ATTACHED. ROUTED [WI52 x 12.6 kg/m] VIEW H-H 338756 | 6'-6" [19811 ANGLE STRUT ET HBA
\ NOTES:
7" | Bosr sort W ex ot el IRAFFIC p (DTHE 5/8" DIA. (M6 FLAT WASHER IS USED UNDER THE NUT, BEHIND THE POST
[1751 o WASHER (D . 3/4" DIA. x 2 1/2" | \H 3" ONLY. NO WASHER IS USED AT THE RAIL.
SEE DETAIL "H - IM20 x 641HEX HEAD — Al § e
PC 33872A POST (UPPER) BOLT W/ WASHER & (91 @USE THE ET-PLUS TERMINAL SECTION ON DIVIDED ROADWAYS IF THE WIDTH
L W6 x 8.5 [WI52 x 12,6 Kg/m] LOCKWASHER UNDER P IS 25 FEET (7.5 mIOR GREATER BETWEEN FINISHED SURFACES. CONSIDER
IR X 5. x 1e.b kgs/m S HEX NUT f OTHER TERMINAL SECTIONS IF THE WIDTH IS LESS THAN 25 FEET [7.5 m]
[585] | . ] BETWEEN FINISHED SURFACES.
SEE DETAILL "D - TRAFFIC SIDE —
| > Q)FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 50:1 FOR
] b d PC 33873A POST VIEW K-K 50 FEET [15.24 m] (ILLUSTRATED). FLARES OF 50: | FOR 100 FEET
— (LOWER) W6 x 8.5 [30.48 mIMAY ALSO BE USED. THE FLARE MAY BE OMITTED ON ROADS
L WI52 x 12.6 kg/m] WITH SHOULDERS GREATER THAN 2 FEET [0.6 mlIN WIDTH. UNITS SHOWN IN BRACKETS [1 ARE
\ 5 -9 172" METRIC AND ARE IN MILLIMETERS (mm)
. . /PC 33874A POST (LOWER) (17651 @PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL EXTRUDER UNLESS OTHER UNITS ARE SHOWN.
3'-5 172 W6 x 8.5 [WI52 x 12.6 kg/m] FACE, HAVING ALTERNATING RETRO-REFLECTIVE BLACK AND YELLOW
[10551 STRIPES SLOPED DOWNWARD AT AN ANGLE OF 45° TOWARDS THE SIDE DETAILED DRAWING
ON WHICH TRAFFIC IS TO PASS. REFERENCE DWG. NO.
. REF TORS 0 TER STANDARD SPEC. 606-13A
STACK 2 TO 3 WASHERS (® ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DWG. SECTION 606, 203
: — ON 3/4" DIA. x 3" [M20 x 76] NO. 606-05A & 606-058.
I B BOLT BETWEEN POST PLATE . OPTIONAL
& STRUT T ALLOW STRUT ® OBTAIN ENGINEER' S APPROVAL OF MANUFACTURER INSTALLATION OPTIONS WHEN TERMINAL SECTION -
. SITE CONDITIONS PREVENT THE USE OF THE OPTION SHOWN ON THIS DETAIL.
TO PASS OVER 3/8" DIA. [MI0] ET-PLUS
SECTION A-A SECTION B-B DETAIL H BOLT HEAD (D AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS TAUT .
AND HAS NOT RELAXED “-REVISED-- | EFFECTIVE: FEBRUARY 2005
(TYP AT POSTS P3, P4, P6, P7 & P8) (AT POST P2) (AT POST P2) . 5

® LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC.

DECEMBER 2011

MONTANA DEPARTMENT

OF TRANSPORTAT ION

serving you with ,L;ride




(® SEE DTL. DWG. NO. 606-05A & 606-058B
FOR METAL GUARDRAIL

(W-BEAM).

COMPACT SLOPES PER SECTION 2

03.

PC E770 BCT CABLE
ANCHOR ASSEMBLY

PC S785 GROUND STRUT

HINGED POST ———————————

Gl

PC S760 CABLE ANCHOR

LENGTH|OF NEED

PC E750 BEARING PLATE

GUARDRAIL EXIT SLOT
AWAY FROM TRAFFIC

3:1 OR
BOX W/ SHOULDER
BOLTS, STRUCTURAL 5 -0 FLATTER
NUTS & WASHERS [1520]
2'-0" [610] WIDENING ® = 10: 1 OR
m m— J FLATTER
| | il L —— iH - ; = ———————=F 15° MAX.
—— i : 1 ‘ ‘ | PC S1305 W-BEAM I~ 0" 305
! : ‘ | \ | | GUARDRAIL END | APPROX. RAIL ‘
\ | PC 61205 W-BEAM ! : T" | ! SECTION '& POST WIDTH :
! . GUARDRAIL | \ ! ‘ R | PC $3000 EDGE OF SHOULDER OR FACE OF GUARDRAIL
. ‘ ‘ ‘ ‘ ‘ 10 ! IMPACT HEAD
‘ ‘ ‘ ‘ ‘ ! ! ! l<— DO NOT ATTACH RAIL TO POST PI
STANDARD W-BEAM | | | | | | | | |
GUARDRAIL ‘ ‘ ‘ ‘ OPTIONAL TERMINAL SECTION PAY LIMITS ‘ ‘ ‘ ‘
PAY LIMITS® ‘ ' ‘ ‘ \ ‘ ‘ ‘ ‘
| F MATERIA
; ; ; |8 SPACES AT 6'-3" [1.905 ml= 50'-0" [15.24 m]; | | ; BILL O ERIAL
5/8" DIA. x 1 1/4" 1 1 1 1 | w 1 1 PC 5760 ! PC aTy DESCRIPTION
[MleT x 311 SP’L.ICE . . | | \[5;?6 D'§~I]XS’:'LI'(:/E“ - \ \ \ CABLE ANCHOR | $3000 1| IMPACT HEAD
BOLTS & H.C.R. NUTS I | | | o I | | | BOX | S1305 ] W-BEAM GUARDRAIL END SECTION (25'-0" [7.62 ml)
v ‘ ‘ |BOLTS & H.G.R. NUTS N B ‘ A ‘
‘ | ‘\‘ ‘J_‘ ‘J_‘ i ‘Q‘\ ‘J_‘ T ‘J_‘ ﬂ B T 61205 1 W-BEAM GUARDRAIL (25'-0" [7.62 ml)
1. 13 . . . 1113 . : ; @@fj}tk A HP 1A 1 FIRST POST ASSEMBLY TOP
=, — = —— — L=l SETNg I
jg |Fﬁf i ha ha | ‘ hy hi it — I ) [ HP1B I | FIRST POST ASSEMBLY BOTTOM
P 58S ! ! ‘ ‘ ‘ ‘ HP2A 1 SECOND POST ASSEMBLY TOP
} ii & i & AN HP2B 1 SECOND POST ASSEMBLY BOTTOM
M I 1 1 Il I 1 bC E770 HP3A 6 BREAKAWAY LINE POST TOP
Il il ! it 1 il it |l BCT CABLE HP3B 6 BREAKAWAY LINE POST BOTTOM
b 1 i i ! 1 i || ANCHOR
H‘ M M M m M M “‘ ASSEMBLY E750 1 BEARING PLATE
: : ‘ : ; ; ; S760 1 CABLE ANCHOR BOX
I L il il LJ L il | Pc s785
! ! ; ; \ ! ! It GROUND STRUT ET70 1 BCT CABLE ANCHOR ASSEMBLY
B I\ HINGED POST S785 1 GROUND STRUT HINGED POST
"o ) g P616 | 6 | ROUTED WOOD BLOCKOUT
PC HP3A BREAKAWAY LINE POSTS (TOP) SEE DETAL "D by SEE DETAL " . -
PC HP3B BREAKAWAY LINE POSTS (BOTTOM) j ! B580122 17 ESST gle. x | 1/4" [MI6 x 311 SPLICE BOLT,
| |
3/4" DIA. x 8 1/2" PC HP1A FIRST PC $3000 A B580904A ] 5/8" DIA. x 9" [MI6 x 2291 HEX BOLT
tM20 x 2167 PC HPZA SECOND fop! ASSEVLY NERD | B581002 | 6 | 5/8" DIA. x 10" [MI6 x 2543 H.G.R. BOLT
HEX BOLT & HEX POST ASSEMBLY 2 ~ 1/4" DIA, x 4" HEAD - X x 6. R
NUT TOP M6 X 1021 HEX NO50 | 24 5/8" DIA. [M16] H.G.R. NUT
BOLTS W/ HEX m
bC 5785 NOTS AND 2 WASHERS w050 2 5/8" DIA. [M16] WASHER
GROUND STRUT PER BOLT B340854A 7 374" DIA. x 8 1/2" [M20 x 216] HEX BOLT
HINGED POST NO30 7 3/4" [M201 DIA. HEX NUT
RO - N100 2 1" DIA. [M24] ANCHOR CABLE HEX NUT
N N2 | 1 - W100 2 1" DIA. [M24] ANCHOR CABLE WASHER
PC HP2B SECOND B140404 2 1/4" DIA. x 4" [M6 x 1021 HEX BOLT
POST ASSEMBLY -
BOTTOM - NO14 2 174" DIA. [M6] HEX NUT
w014 4 1/4" DIA. [M6] WASHER
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
NO55A 8 172" DIA. [M12] A325 STRUCTURAL NUT
DETALL D IMPACT HEAD CONNECTION DETAIL WOS0A 16 | 9/16" DIA. [M14] (1 1/16" [27] 0.D.) A325
(AT POST P2) STRUCTURAL WASHER
PC P616 NOTES:
ROUTED WOOD 5/8" DIA. x 1 1/4"
BLOCKOUT i . IMIG x 311 (USE THE SKT 350 TERMINAL SECTION ON DIVIDED ROADWAYS IF THE
5/87 DIA. x 10" H.G.R. SPLICE BOLT W/ WIDTH IS 25 FEET [7.5 m] OR GREATER BETWEEN FINISHED
M6 x 254] o G.R. NUT PC HPIA FIRST POST SURFACES. CONSIDER OTHER TERMINAL SECTIONS IF THE WIDTH IS
BOLT W/ H.G.R. NUT ASSEMBLY TOP LESS THAN 25 FEET [7.5 m] BETWEEN FINISHED SURFACES.
PC HP2A SECOND PC E750
0 ::::/ PC HP3A b POST ASSEMBLY BEARING PLATE @FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 50: 1
BREAKAWAY TOP FOR 50 FEET [15.24 m] (ILLUSTRATED). FLARES OF 50:1 FOR
LINE POST PC S785 100 FEET [30.48 m] MAY ALSO BE USED. THE FLARE MAY BE
e TOP BEEE PC S785 GROUND STRUT PC ETT0 OMITTED ON ROADS WITH SHOULDERS GREATER THAN 2 FEET [0.6
. N GROUND STRUT HINGED POST BCT CABLE m] IN WIDTH
[585] [36240 XD'Q" & 39:/2 [5851] HINGED POST ANCHOR ASSEMBLY ) UNITS SHOWN IN BRACKETS [1 ARE
BOLT W/ HEX NUT WITH 1" DIA. [M24]  (PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL METRIC AND ARE IN MILLIMETERS (mm)
[ =| [ HEX NUT AND WASHER — IMPACT HEAD FACE, HAVING ALTERNATING RETRO-REFLECTIVE BLACK UNLESS OTHER UNITS ARE SHOWN.
% == % == S EACH END AND YELLOW STRIPES SLOPED DOWNWARD AT AN ANGLE OF 45°
N NN NN >y TN, INYZ TOWARDS THE SIDE ON WHICH TRAFFIC IS TO PASS.
[ [ IN SN = TS DETAILED DRAWING
PC HP3B PC HP2B
b BREAKAWAY Lo SECOND POST | (@D ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DWG. REFERENCE DWG. NO.
| | LINE POST | | ASSEMBLY 5/8" DIA. x 9" ‘ PC HP1B FIRST POST NO. 606-05A & 606-05B. STANDARD SPEC. 606-13B
| | BOTTOM | BOTTOM [MI6 x 2291 HEX I I ASSEMBLY BOTTOM SECTION 606, 203
A A BOLT W/ H.G.R. NUT \ (B AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS
AND 2 WASHERS TAUT AND HAS NOT RELAXED. OPTIONAL
TERMINAL SECTION -
DETAIL K (® OBTAIN ENGINEER'S APPROVAL OF MANUFACTURER INSTALLATION
SECTION B-B SECTION A-A e OPTIONS WHEN SITE CONDITIONS PREVENT THE USE OF THE OPTION SKT 350
E—— —— (AT POST P1) SHOWN ON THIS DETAIL. C_REVISED-- |EFFECTIVE: APRIL 2006
(TYP. AT POSTS P3 THRU P8) (AT POST P2) DECEMBER 2011

(LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC.

MONTANA DEPART MENT
OF TRANSPORT AT ION




N

RWEO1a-bx* j

STANDARD W-BEAM

ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS GUARDRAIL
PAY LIMITS D
2 SPACES AT 6'-3" = 12'-6" [1.905 m = 3.81 m]
o
FBBO3% BOLT [4061
WITH FWRO3% 4 o
WASHER UNDER
HEAD AND &02] (3051
FWC16a% WASHER 2" 1501 2"
UNDER NUT [501
A
= B =
L‘,‘ FCAO'*X oA Ak LJ,L LJ,,‘
Fopd /////4}3*747£b [ Fopd
1"-11" [585] |
o FPAOT % ANCHOR <
/;%"—V BRACKET A
16 PENNY NAIL WZNZNZ
DRIVEN THROUGH
HOLE IN BEARING GROUND L INE
PLATE INTO
WOOD POST FMMO2 % | %o0D OR STEEL
FWC240% POST @
FNX24a%
BEARING PLATE
(SEE DETAI) L] L | L |
ELEVATION
RWMO2a-b% OR
RWM220- b*
FWC1oa%*
1 172" 138]
FBX16a% FNX16a% " ] e p—— [ "
(EIGHT REOQUIRED) 5 5/87 [145) M. 3155/18
MIN.
NEUTRAL AXIS FWC24a% ¢ 7/8" [221 ]
FNX24a% DIA. HOLE — | _|
FPAOI %
END PLATE FQ 2 3/8" (601 ‘
IA. H
| D OLE ——a 7?7
6'-0" [1830]
SECTION A-A
8" x 1" x 3/16"
[200 x 25 x 51 b L |
PLATE TACK WELDED 3/16" [4.8]
TO 3/4" C[19IPLATE DIA. HOLE ~—— 1 1/2" (40 FRONT VIEW SIDE VIEW
[1 172" 140
. — END POST DETAILS
1 e
8" r2001| 1257 e‘a PDF Q3%
73" ———¢ 1 1/18" [27.0)
Y 175) DIA. HOLE
374" 1197~ |~ 4" UNITS SHOWN IN BRACKETS [1 ARE
[100] METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.
8" [200]

BEARING PLATE DETAIL

FPBO1*

NOTE:

(D SEE DTL. DWG. NO. 606-05A AND
606-05B FOR METAL GUARDRAIL

(W-BEAM).

DETAILED DRAWING

SECTION 606 606-18

ONE-WAY DEPARTURE
TERMINAL SECTION

*SEE DTL.

DWG. NO. 606-80 FOR

SCHEDULE OF GUARDRAIL HARDWARE.

--REVISED- -

EFFECTIVE: FEBRUARY 2005

DECEMBER 2011 =

MONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with /;n'de




END OF BARRIER —
7 3/4"
4" 11021 = |=— [195]
STANDARD BARRIER 4" uozlﬂ‘ ~

3

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

1" [251 DIA. x 3'-0" [915] STEEL

DOWELS DRIVEN THRU PIPE SLEEVES

1"-11" [585]

FOR TAPERED CONCRETE

CURB DETAILS, SEE DTL.
606-27\5/

DWG. NO.

7'-0" [2100] TAPERED CONCRETE CURB
ELEVATION
STD. BIT. CURB
END OF BARRIER SEE ROAD PLANS)
1"-6 3/4" 1"-6 3/4" 3 -1 CORBS
476. 476. . POST SPACIN
7 374" [195] | [476. 25] [476.25] [952. 501 0ST SPACING
1"-6 3/4" 1"-6 3/4"
| [476. 25) [476. 25)
3/4" [19] CHAMFER (TYP.) H—»A
¢ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET) \ |X| |X| |X|
N
|
— o o o
=
| [ T
o \ AN |
L1 METAL GUARDRAIL
¢ 7/8" [M22] DIA. x 1'-0" | )
[305] HIGH STRENGTH
BOLTS (FBX22b%) W/ 1
PLATE WASHER AND . .
PLATE WASHER AND o) 70" (21007 TAPERED CONCRETE CURB 1" [25.41 DIA. HOLE FOR 7/8" [M22] DIA.
T
RWEO2a-b (SEE DTL.
DWG. NO. 606-88) BLAN 1 125]
e — e — 2" [50]
< 1" [25]
DETAIL "A" 1
I |/2"i 112" \
(381 | (38] 1/4" [6] GALV. METAL PLATE
3" [76)
11 5/8" [295] x 9 5/8" [245] (MIN.)
WOOD BLOCKOUT
] PLATE WASHER
¢ RAIL
9 5/8" [245]1 x 9 5/8" [245] - ﬁ,é,f ,,,,, J[
(MIN. ) WOOD POST NOTES:
T (D TAPERED CONCRETE CURBS:
(5851 TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27
6 1 - (@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.
TOP OF
ROADWAY @G PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.
@ LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE.
WIDEN WITH BITUMINOUS (SEE DTL. DWG. NO. 606-05A).
SURFACE AS DIRECTED DWG.
(®LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.
SECTION A-A ® USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS FOR

BLOCKOUTS.
(DO NOT FLARE BRIDGE APPROACH SECTIONS.

(® SEE DTL. DWG. NO. 606-25A FOR SKEWED BRIDGES.

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

% SEE DTL.

DWG.

NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

RWEO2a-b (SEE DTL.
606-88)
UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

STANDARD W-BEAM

END OF CONCRETE BARRIER

(476. 2% ‘

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS (@
® | ©
T
1"-6 3/4" 3 -1 172"
[952. 503

7 374" [195]

FOR TAPERED CONCRETE
CURB DETAILS, SEE DETAIL

“A" & DTL. DWG.

AR |

\

|
i

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

NO. vaos-zej§
\
\
( \
N\

AT,

12' -6" [3810.00]

USE DOUBLED GUARDRAIL BEAMS

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

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE |

L METAL GUARDRAIL ®

®9 5/8" x 9 5/8" (MN.) x 8 -0"
[245 x 245 (MIN. ) x 24401 POST
W/ 11 5/8" x 9 5/8" (MIN.) x 1|'-2"
[295 x 244.5 (MIN. ) x 3501 BLOCKOUT

®7 5/8" x5 5/8" x 7'-0"

(WHERE REQUIRED-
(WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

[195 x 145 x 21351 POST

W/ 11 5/8" x 5 5/8" (MIN.) x 1|'-2"

[295 x 145 (MIN.) x 3501 BLOCKOUT
©7 5/8" x5 5/8" x 6 -0"

[195 x 145 x 18301 POST

W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2"

[195 x 145 (MIN.) x 3501 BLOCKOUT

STANDARD W-BEAM

25'-0" [7.62 ml BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
75/8" x 5 5/8" (MN.) x 6'-0" [195 x 145 (MN.) x 18301 posT w/| FAY LMTS®
| 75/8" x 55/8" (MIN.) x 1'-2" [195 x 145 (MIN. ) x 3501 BLOCKOUT
1"-6 3/4" 3 -1 172" 6 -3
(476. 25) [952.501 [1905. 001

BRIDGE END RAIL POST ———

\ [

i H

&

L.

12' -6" [3810.00]

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

USE DOUBLED GUARDRAIL BEAMS

|
L METAL GUARDRAIL (9

% GUARDRAIL NOT ATTACHED
TO POSTS. BLOCKOUT
FASTENED TO POST WITH
STANDARD POST BOLT.

(FOR BRIDGES WITHOUT CURBS)

STANDARD W-BEAM

/

END OF EXISTING CURB 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS @
®
¢ RAIL SPLICE ® 1 ® ©

1'-6 374" 3 -1 172" ®9 5/8" x 9 5/8" (MIN.) x 8'-0"

(47e. 29,\ [952. 501 [245 x 245 (MIN.) x 24401 POST
7 374" [195] | | W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2"
[295 x 244.5 (MIN.) x 3501 BLOCKOUT

|
H B B A

®7 5/8" x5 5/8" x 7'-0"
[195 x 145 x 21351 POST
W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 3501 BLOCKOUT

©7 5/8" x 5 5/8" x 6'-0"

H K

[195 x 145 x 18301 POST
s W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2"
| [195 x 145 (MIN.) x 3501 BLOCKOUT
\L \
/ META ARDRAI
12' -6" [3810. 001 ETAL GUARDRAILL @ UNITS SHOWN IN BRACKETS [1 ARE

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

USE DOUBLED GUARDRAIL BEAMS

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

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

DETAILED DRAWING

SECTION 606 606-24A
BRIDGE APPROACH
SECTIONS -

WOOD POSTS

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

EFFECTIVE: FEBRUARY 2005

MONTANA DEPART MENT
OF TRANSPORT AT ION

--REVISED- -
JANUARY 2008
DECEMBER 2011




STANDARD W-BEAM
GUARDRAIL

PAY LIMITS(®

NOTE: 25'-0" [7.62 ml BRIDGE APPROACH SECTION PAY LIMITS

TAPER THE END OF THE @ ©

CONCRETE BARRIER RAIL END OF CONCRETE BARRIER ‘
AS SHOWN.

END OF BARRIER ———

Il
T
" 1'-6 3/4" ‘ 3 -1 1720 ®W8 x 21 (MIN.) x 8'-0"
; ® o8 8 ; {47e. 25 ‘ £952. 501 (W203 x 31 ka/m (MIN.) x 2440]STEEL
4" 1021 = = : 6 5/8" [168.28] ‘ POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
STANDARD BARRIER 47 1102) = k=i 1 178" 1300 FOR TAPERED CONCRETE [295 x 145 (MIN.) x 3501BLOCKOUT
5" 11307 ~| CURB DETAILS SEE DETAIL ®We x 8.5 x 7' -0"
31/t a9y L2 - A" & DTL. DWG. IWI52 x 12.6 kg/m x 21351STEEL
[ NO. 60e-26 POST W/ 11 5/8" x 5 5/8" (MIN. ) x 1'-2"
T [295 x 145 (MIN.) x 350]BLOCKOUT
..T : Voopg ©we x 8.5 x 6'-0"
3 172 1 Ileijl[:‘lI;é z I hs h I h W52 x 12.6 ka/m x 1830JSTEEL POST
(891 ] | W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2"
\ 7 T | 1195 x 145 (MIN.) x 3501BLOCKOUT
1" DA x 3 -0" (25 DIA. x 315] STEEL | | 12" -6" [3810.00] METAL GUARDRAL @
DOWELS DRIVEN THROUGH PIPE SLEEVES \\ :
RWEORo-b (SEE DL USE DOUBLED GUARDRAIL BEAMS OARORAL S ATTACRED 7O
DWG. ﬁo. 606-88) . ALL POSTS WITH STANDARD
GUARDRAIL BOLTS
TYPE 1 7'-0" [21001TAPERED CONC. CURB
TYPE 3 6'-0" [1800]TAPERED CONC. CURB
1
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
ELEVATION (FOR BRIDGES USING CONCRETE BARRIER RAIL)
STD. BIT. CURB (WHERE REQUIRED-
SEE ROAD PLANS) (WARP AS NECESSARY
STANDARD W-BEAM
1'-6 374" 1'-6 374" 3-11s2t CORRGET END OF [THE TAPERED CONCRETE 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
) [476. 25] [476. 25) [952. 501 POST SPACING
6 5/8" [168.28]— PAY LIMITS(®)
1"-6 3/4" 1"-6 3/4" W6 x 8.5 (MIN.) x 6'-0" [WI52 x 12.6 kg/m (MIN.) x 18301
[476. 25] [476. 25] STEEL POST
W/ T 5/8" x5 5/8" (MN.) x I'-2" [195 x 145 (MIN.) x 350]
‘ BLOCKOUT
1'-6 3/4" 3112t 6 -3
[476. 25] [952. 501
374" [19] CHAMFER (TYP.) TA [1905. 001
¢ PLATE WASHER W/ ROUND HOLE ‘
(SEE DETAIL THIS SHEET) I I I I I * GUARDRAIL NOT ATTACHED TO POSTS.

BLOCKOUT FASTENED TO PQOST WITH
STANDARD POST BOLT.

T

nonoon 0 A A 0 0

o ? BRIDGE END RAIL POST ——
AN \ \ Y
METAL GUARDRAIL \ L \
o METAL GUARDRAIL (©
€ 7/8" DIA. x 1'-0" [M22 x 3051 12" -6" [3810.001
HIGH STRENGTH BOLTS (FBX22b%) o USE DOUBLED GUARDRAIL BEAMS
Wy 1 PLATE WASHER AND 1 IYPE 1 170, [21001TAPERED CONC. CURB 1" [25.4 DIA. HOLE FOR 7/8" [M22) DIA. BOLT

HEX NUT (FNX22b) TYPE 3 6" -0" [1800]TAPERED CONC. CURB

RWEO2a-b (SEE DTL.

DWG. NO. 606-88) 25 METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2
(FOR BRIDGES WITHOUT CURBS)
" — T 2" 1501
ELAN 1" 251
AN
L2t a2t STANDARD W-BEAM
DETAIL " A" ;387 | 389 L/4" [6 mm) GALV END OF EXISTING CURB 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
E— 3 METAL PLATE ® © PAY LIMITS @
(763 € RAIL SPLICE ; ‘
" . 1'-6 374" ‘ 3-1/2r ®W8 x 21 (MIN.) x 8 -0"
11 5/8" x 5 5/8" [295 x 145] (47e. 2% ‘ [952. 501 [W203 x 31 kg/m (MIN. ) x 2440]1STEEL
(MIN. ) |3|.or:|<ouTﬂ BLATE WASHER 6 5/8" [168.28] ‘ ‘ POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
. -+ ¢ Rl PLATE WASHER [295 x 145 (MN.) x 3501BLOCKOUT
W8 x 21 FOR TAPERED CONCRETE
[W203 x 31 kg/m] A= J[ NOTES: CURB DETAILS SEE DTL. ®we x 8.5 x 7'-0"
(MIN. ) STEEL POST ——— . DWG. NO. 606-27 [W152 x 12.6 kg/m x 2135]1STEEL
@TAPE?EE CONCRETE CLRBS: \/ POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
. . . No. - {295 x 145 (MN.) x 3501BLOCKOUT
1"-11" [585] TYPE 3. SEE DTL. DWG. NO. 606-27 \ . X
W6 x 8.5 x 6'-0"
| @) TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE ]IDIDlmlpﬁ I:I:I ﬁ I:I:I ﬁ III III ©[w152 x 12.6 kg/m x 18301STEEL POST
6: 1 o APPROACH SLABS. ‘ | | W/ 7 5/8" x5 5/8" (MN.) x 1'-2"
[195 x 145 (MN.) x 3501BLOCKOUT
TOP OF l @) PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY, ! L ! * *
ROADWAY RWEOZ0-b (SEE DIL \ METAL GUARDRAIL ®
o . 12' -6" [3810. 003
@'IQEEGg#fDRSu-G 'NNSHEGQER_E&STE;?N OF THE ADJACENT TRAFFIC LANE, DWG. NO. 606-88) on UNITS SHOWN IN BRACKETS [1 ARE
WIDEN WITH BITUMINOUS o ’ UNLESS OTHERWISE USE DOUBLED GUARDRAIL BEAMS METRIC AND ARE IN MILLIMETERS (mm)
SURFACE AS DIRECTED ®)LAP W-BEAM TERMINAL CONNECTOR (RWEOZa-b) IN THE DIRECTION NOTED ON BRIDGE PLANS UNLESS OTHER UNITS ARE SHOWN.
OF THE ADJACENT TRAFFIC LANE. CUARDRALL 1S ATTACRED 70 DETAILED DRAWING
® USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS ALL POSTS WITH STANDARD REFERENCE DWG. NC.
SECTION A-A FOR BLOCKOUTS. GUARDRAIL BOLTS STANDARD SPEC. 606-24B
b N ACA SECTION 606
(D DO NOT FLARE BRIDGE APPROACH SECTIONS. BRIDGE APPROACH
@ SEE DTL. DWG. NO. 606-258 FOR SKEWED BRIDGES. METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 SECTIONS -

(@ SEE DTL. DWG.
*SEE DTL. DWG.

NO. 606-05B FOR METAL GUARDRAIL (W-BEAM).

NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

STEEL POSTS

--REVISED- -

EFFECTIVE: FEBRUARY 2005

DJEACNEUJBREYR 22000|8| MONTANA DEPART MENT
OF TRANSPORT AT ION




STANDARD W-BEAM

BRIDGE RAIL 7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
{SEE BRIDGE PLANS) 195 x 145 x 1830 POST W/ PAY LIMITS ®
® ‘ 195 x 145 (MIN. ) x 350 BLOCKOUT
END OF CONCRETE BARRIER ;
476. 25 952. 50
195
BRIDGE SKEW ANGLE
BRIDGE WING WALL ‘
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. —
DWG. NO. 606-24A
& eoe-zsﬁ/ | \\
= AR R B R OB R OR
= 1 | |
[\ AT \\; |
\ METAL GUARDRAIL ®
3810. 00

USE DOUBLED GUARDRAIL BEAMS

RWEO2a0-b (SEE DTL.

@245 x 245 (MIN. ) x 2440 POST

DWG. NO. 606-88) GUARDRAIL IS ATTACHED TO W/ 295 x 145 (MIN. ) x 350 BLOCKOUT
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS ® 1395 x 145 x 2135 POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)
STANDARD W-BEAM
BRIDGE RAIL 7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) ® ® 195 x 145 x 1830 POST W/ PAY LIMITS®
I 145 (MIN. ) x 350 BLOCKOUT
END OF CONCRETE BARRIER ; ‘ 5 x X
476. 25 952. 50

195

BRIDGE SKEW ANGLE
BRIDGE WING WALL

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.
DWG. NO. 606-27

< |

2

| |

H K A

RWEQ2a-b (SEE DTL.
DWG. NO. 606-88)

N

A
/

3810. 00

L METAL GUARDRAIL

USE DOUBLED GUARDRAIL BEAMS

UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

NOTES:

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

(@ TAPERED CONCRETE CURBS ARE ALSO REQUI
APPROACH SLABS.

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

(@ LAP W-BEAM TERMINAL CONNECTOR (RWEO2a
OF THE ADJACENT TRAFFIC LANE.

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE

® 245 x 245 (MIN. ) x 2440 POST

W/ 295 x 145 (MIN.) x 350 BLOCKQUT
® 195 x 145 x 2135 POST
W/ 295 x 145 (MIN.) x 350 BLOCKQUT

APPROACH SECTION TYPE 3

(FOR SKEWED BRIDGES WITH

RED ON CONCRETE

DJACENT TRAFFIC LANE.

-b) IN THE DIRECTION

®USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS

FOR BLOCKOUTS.
(®DO NOT FLARE BRIDGE APPROACH SECTIONS.

() SEE DTL. DWG. NO. 606-24A FOR ADDITIONAL INFORMATION.

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

EXISTING CONCRETE CURBS)

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

BB <ec DWG. NO.
ANDA . g
SECTION 606 606-25A

SKEWED BRIDGE
APPROACH SECTIONS -

WOOD POSTS

serving you with pride

EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORTAT ION




STANDARD W-BEAM

BRIDGE RAIL 7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS)
® Wi52 x 13 kg/m x 1830 STEEL POST PAY LIMITS ®
END OF CONCRETE BARRIER i W/ 195 x 145 (MIN. ) x 350 BLOCKQUT
476. 25 952. 50

165

BRIDGE SKEW ANGL 54\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606-24A
& eoe-ze.ﬁ/
\

1

| 0

I N N s N N

i
L\ x

3810. 00

L METAL GUARDRAIL

\
\ ‘
RWEO20-b (SEE DTL.
DWG. NO. 606-88)

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

USE DOUBLED GUARDRAIL BEAMS

B®W203 x 31 kg/m (MIN. ) x 2440 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

®Wi52 x 13 kg/m x 2135 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE |

(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)

STANDARD W-BEAM

BRIDGE RAIL 7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS)
@ WI52 x 13 kg/m x 1830 STEEL POST PAY LMITS ®
END OF CONCRETE BARRIER | i W/ 195 x 145 (MIN. ) x 350 BLOCKOUT
476. 25 952. 50

165

BRIDGE SKEW ANGL 54\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606'277 “
|

T

<

‘ 3810. oo/

Hiimisy=y=li \\ . R R, B

‘ \—METAL GUARDRAIL ®

RWEO2a-b (SEE DTL. \ ‘
OWG. NO. 606-88)
UNLESS OTHERWISE

NOTED ON BRIDGE PLANS

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD

GUARDRAIL BOLTS

USE DOUBLED GUARDRAIL BEAMS

@®W203 x 31 kg/m (MIN. ) x 2440 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

®Wi52 x 13 kg/m x 2135 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

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.

() LAP GUARDRAIL IN THE DIRECTON 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.
(D SEE DTL. DWG. NO. 606-24B FOR ADDITIONAL INFORMATION.
(® SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM).

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

L R T
ANDA . 8
SECTION 606 606-258B

SKEWED BRIDGE
APPROACH SECTIONS -
STEEL PQOSTS

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




BILL OF REINFORCING STEEL (ONE SECTION ONLY)
E—
\.{ D 35°
CURB END A C
WIRE SEIZING OR B
EQUIVALENT FASTENING
TYPE 1
C T 1 T Cr BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
f @\‘ . : MARK SIZE NO. TYPE | LENGTH A B8 c D E
'ﬂ ’\‘ - cl #13 l l 1360 270 395 330 205 80
> ° ° ° > °
44.5 1.D. |2 . DIA WRE ROPE| > . - c2 1225 240 350 290 185
X ol ov c3 1090 205 310 255 160
‘ 610 ‘ c4 955 175 265 215 140
38 ‘ ‘ c5 820 145 220 175 120
6 695 115 180 140 100
WIRE ROPE DETAIL c7 555 80 135 100 80 80
c8 I I 415 50 90 60 55 40
BI #13 4 |STRAIGHT| 2020 ~ ~ ~ ~ ~
165
140
25 — ’—4—»
A 125 TYP.) 2 ~Bl ~ B 50y |/ 2"
(" {7 //ﬁis|3 BARS ﬂ‘w 125 75“’ . P—B1 ~ #13 BARS
| | Sl ca
Toﬁ o 5 40 CL. #13 HOOP
wRre ‘ 1 (TYP. )
ROPE ‘ J :
| | B
L—== Bil ~ w13 Bars VIEW B-B
\ € 38 1.D. PIPE

-

40 CL.—

675 ‘ 675 ‘

. 375
I f l

Cl THRU C8 #13 HOOPS AT APPROX. 290 0.C. ‘

2100 TAPERED CURB

PLAN

480
;25
51 #3
Bl ~ #I3 280
BARS 355
75
f
40 CL.
(TYP. ) —] | #13 HOOP
|
— ||| =16 o,
BLOCKOUT
\
=32 o
BLOCKOUT
\
175 305
T
VIEW A-A

SLEEVES FOR
25 DIA. x 915
STEEL DOWELS

r<—40 CL.

L-f@_ 38 DIA. x 355 STEEL PIN

¢ 12.7 DIA.

WIRE ROPE ﬁ

265 ‘

19 mm CHAMFER /
(TYP. )

SECTION C-C

NOTES:

TYPE | (SEE DTL. DWG.

GRADE WITH A MINIMUM BREAKING STRENGTH OF
TO ASTM SPECIFICATION A 475,

~—END OF CURB SECTION

REQUIREMENTS OF AASHTO M 3IM (ASTM A 615M, GRADE 420).

(@ ALL CONCRETE IS CLASS "DD".

TOTAL CONCRETE PER 2100 mm TAPERED CURB EST.

TOTAL REBAR WEIGHT PER 2100 mm TAPERED CURB EST. =

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

@@ WIRE ROPE CONSISTS OF ZINC-COATED STEEL WIRE 7 STRAND UTILITY
111.2 kN, COMFORMING

() ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE

= 0.17 m3.

15,1

kg.

DETAILED DRAWING

ANDA . _
SECTION 606 606-26

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

TAPERED CONCRETE
CURB DETAIL

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




380
BILL OF REINFORCING STEEL (ONE SECTION ONLY)
165 215 5
1109, A A
¢ 38 I.D. PIPE \
SLEEVE FOR 25 DA x | TYPE 1
915 STEEL DOWELS ‘ BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
L
1 MARK SIZE NO. TYPE | LENGTH A B
\ cl #13 I I 390 150 90
® | c2 480 175 130
FINISHED GRADE \ cs 570 200 170
AT CURB FACE\ 125 | ca 665 225 215
| ‘ cs 755 250 255
100 MIN. | | J | 6 1 | 845 270 295
N N Bl 4 STRAIGHT | 1720 ~ ~
B2 #13 2 STRAIGHT | 600 ~ ~
END VIEW
1800
300 : 600 : 600 : 300

€ 38 I.D. PIPE i i
SLEEVE FOR 25 DIA.

i
‘ ‘ ‘ —B2 ~ #I3 BARS - DRILL
x 915 STEEL DOWELS /_W’T#\‘} 40 cL AND GROUT 300 mm INTO
| |
| |

THE EXISTING CURB
#13 BARS (TYP.)
100
165 L ,,,,,

380
215 _
FACE OF NEW CURB TAPER Cl THRU C6 ~ lsxnsnnc CURB
#13 U-BARS
SPACED AS SHOWN
PLAN
—2 ~B2 ~ #13 BARS -
C! THRU C6 ~ #13 U-BARS | DRILL AND GROUT 300 mm
‘ INTO THE EXISTING CURB
SEE NOTE (5 B —— _  — % T I I
— I Lo < Bl ~ || o~
125 N I #13 BARS I N
| | | | | |
100 MIN. H [ L / [ H
YU B T [ 1l u EXISTING CURB
EXISTING GRADE AT
FACE OF CURB
ELEVATION
NOTES:

(DREMOVE THE EXISTING SURFACE UNDER THE NEW TAPERED CONCRETE CURB AS
APPROVED BY THE ENGINEER. EMBED THE TAPERED CONCRETE CURB A MINIMUM ALL DIMENSIONS ARE WILLIMETERS
Fo W THE GRADE MEASURED AT THE INSIDE FACE OF THE TAPER.
OF 100 mm BELOW THE GRADE MEASURED EINS (mm) UNLESS OTHERWISE NOTED.
@ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE REQUIREMENTS
OF AASHTO M 31M (ASTM A 615M, GRADE 420).

DETAILED DRAWING

@ ALL CONCRETE IS CLASS "DD". REFERENCE DWG. NO.
TOTAL CONCRETE PER 1800 mm TAPERED CURB EST. = 0.16 m*. STANDARD SPEC. 606-27
TOTAL REBAR WEIGHT PER 1800 mm TAPERED CURB EST. = 11.7 kg. SECTION 606

(@ TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE
DTL. DWG. NO. 606-24A AND 606-24B). TAPERED CONCRETE

CURB DETAIL
(® ADJUST DIMENSION TO MATCH EXISTING CURB.

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




TENSION STRUT TOTAL RAIL LENGTH
SYSTEM LENGTH (SEE TABLE 1)

~— ITEM 4
1 —]
02 /y BACKUP ASSEMBLY TEM 3 M 2
EFFECTIVE LENGTH (SEE TABLE 1)
T
[
_ } 610
VARIES: T eoed [ o B 9 9 ) e 5 9 e | -
o | ool |[ESm EaEs £ m o ea M Eaps e omoen )
TABLE 1) A Teeed b — = i — | =
‘ } 610
| [
\ ‘ ‘ |
OUTLINE OF J ;
CONCRETE PAD 343 =~
760 PAD LENGTH (SEE TABLE 1) |
&) PLAN
PLAN } E—
(® QUADGUARD CARTRIDGE © MONORAIL UNIDIRECTIONAL \
DIAPHRAGM @[NOSE ASSEMBLY | NOT INCLUDED IN MODEL TRAFFIC \
© FENDER PANEL ®|BACK UP NUMBER, ORDER SEPARATELY ‘
—® |
i ITEM 4
7 i ITEMS 6, 7, & 8
_ Y | e f
a ol [ p— \ p— Slg p— N
- b a t a "A - a a
a 915 PR
;'A k"iA'k.FA' ‘A “ “A’b‘;fb‘; . ‘A'b".f
w A'} ", A"b »', A’ - ,b ", f‘b w ‘\A . ;.A' ;«A', ‘\A . ;,A
1220 MONORAIL ASSEMBLY
(TYPICAL 6 BAY ASSEMBLY)
TABLE 1: TABLE 2: é&”ﬁé'ﬁéﬂ?‘f
610 WIDTH | 760 WIDTH | 915 WIDTH SYSTEM |EFFECTIVE PAD MAX DESIGN | NO. OF CARTRIDGES .
BAYS| MODEL NO. | MODEL NO. | MODEL NO. | L (m) Lo(m) L (m) |SPEED (km/hr)[ Typg 1 1 TYPE 1 ITEM|  STOCK NO. DESCRIPTION REQ'D MONORA L
1 052401 % 0S3001% | 0S3601% 2.16 1,73 2.74 40 2 0 1 | 2760051-0000 | MONORAIL, ONE BAY s f 7 MM s— | \
2 052402% QS3002% | 0S3602% 3.08 2.64 2.74 60 2 1 2 | 2760061-0000 | MONORAIL, TWO BAYS ® #‘ 1
3 052403% 0S3003% | 0S3603% 4,00 3.56 3.66 70 3 1 3 | 2760071-0000 | MONORAIL, THREE BAYS # —
4 052404% QS3004% | Q$3604% 4.91 4,47 4.57 80 3 2 4 | 2760041-0000 | MONORAIL END CAP ] : T
5 052405% 0S3005% | 0S3605% 5.83 5.38 5,49 90 4 2 5 | 3525300-0000 | ANCHOR KIT # |
6 052406% 0S3006% | QS3606% 6.174 6.30 6. 40 100 4 3 6 | 2699571-0000 | M16 x 89 HEX BOLT 1
7 052407 0S3007% | 0S3607% 7.65 7.21 7.32 105 4 4 7 | 2704141-0000 | MI6 HEX NUT ]
8 052408 % 0S3008% | 0S3608% 8.57 8.13 8.23 110 4 5 8 | 2708231-0000 | MI6 LOCK WASHER 1
9 052409% 0S3009% | 0S3609% 9.49 9. 04 9.14 115 4 6
10 | Qs2410% 0S3010% | 0S3610% 10. 40 9.96 10. 06 120 5 6
K Qs2411% QS3011% | 0QS3611% 11.32 10.87 10.97 120 5 7 TABLE 3¢
12 | o0s2412% 0S3012% | 0S3612% 12.23 11.79 11.89 120 5 8
%G - GREY OR Y = YELLOW assemsLy No. [TOTAL RALI s rem 1 | = mem 2 | = mem 3 | = em s | N9, OF
3540060-0100 0 0 0 0 0 1
3540060-0200 915 I 0 0 2 2
NOTES: 3540060-0300 1830 0 1 0 3 3
(D ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR CROSS SECTIONS SUCH AS: PIERS, 3540060-0400 2745 0 0 ! 4 4
PARAPETS AND MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS UNIDIRECTIONAL. 3540060- 0500 3660 | ) ) 5 5 ALL DIMENSIONS ARE MILLIMETERS
ATTACHMENTS AND TRANSITIONS TQO OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL (mm) UNLESS OTHERWISE NOTED.
TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER. 3540060-0600 4575 0 ! ! 6 6
3540060-0700 5490 0 0 2 7 7
@ THE SYSTEM SHOWN INCLUDES THE TENSION STRUT BACKUP ASSEMBLY AND THE CONCRETE PAD AS DETAILED DRAWING
DETAILED. SEE THE MANUFACTURER FOR DRAWINGS DETAILING THE REINFORCING STEEL FOR THE 3540060-0800 6405 ! 0 2 8 8
CONCRETE PAD AND FOR OTHER BACKUP & CONCRETE PAD OPTIONS. 3540060-0900 7320 0 " 2 3 3 5&%5/&%'\1&50 DWG. NO.
. 606-30A
@) PROVIDE ADEQUATE CLEARANCE FOR THE DISTANCE SHOWN TO ALLOW FENDER PANELS TO SLIDE 3540060- 1000 8235 0 0 3 10 10 SECTION 606
REARWARD UPON IMPACT. 3540060- 1100 9150 | 0 3 12 [ IMPACT ATTENUATOR
(@ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC DESIGNS, INSTALLATION AND 3540060-1200 10 065 0 ! 3 13 12 QUADGUARD
MAINTENANCE OF THE QUADGUARD SYSTEM.

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
o ide OF TRANSPORTATION




BACK-UP FRAME
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ANCHOR W/ HEX NUT,
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| 787 |
T 1
o UNIDIRECTIONAL
TRAFF IC 3 PLAN ATTACHMENT (D
64717
A 1528 | ==
L _
|
PLASTIC —
NOSEPIECE/’ o N = {0} [0]] {Ok 0 [ ———————0) {Ok [0]} {Ok ZP
(6532B) |
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| 813
o o} 0 o)} © [———0 < © ©} @
T
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| | | | | | | | | | | |
\ 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 749
FOR NOSEPIECE ATTACHMENT
REMOVE EXISTING MI6 BOLTS (4 TOTAL)
AND RE-INSERT THROUGH NOSEPIECE.
ELEVATION
NOTES:
787+
(DATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
TRACC BILL OF MATERIAL 610 CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND MODIFIED
CONCRETE BARRIER RAIL. TRAFFIC FLOW IS UNIDIRECTIONAL.
PART | ary DESCRIPTION ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS,
NUMBER FRAME RAILINGS AND BIDIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE
*[25980A | | |TRACC UNIT (FULLY ASSEMBLED %) ‘\\ FROM THE MANUF ACTURER.
33106 | 4 |MI16 LOCKWASHER | @A 150 mm REINFORCED CONCRETE PAD IS SHOWN. OTHER FOUNDATION
44516 | 4 |M16 x 152 WEDGE EXP. ANCHOR ‘ OPTIONS ARE:
FENDER
68258 | 4 |REFLECTIVE TAPE PANEL | Q) 200 mm THICK UNREINFORCED CONCRETE
3 I |PLASTIC NOSEPI b) 200 mm THICK ASPHALT
65328 LASTIC NOSEPIECE ! c) 75 mm THICK ASPHALT OVER 75 mm THICK CONCRETE
: d) 150 mm THICK ASPHALT OVER 150 mm THICK COMPACTED
ANCHOR HARDWARE  (FULL CONCRETE BASE) | 813 SUBBASE
BASE
5204G | 26 |M16 x 179 ANCHOR STUD ASSEMBLY : REINFORCEMENT DRAWINGS FOR THE REINFORCED CONCRETE
33100 | 26 IM16 LOCKWASHER | PAD SHOWN ARE AVAILABLE FROM THE MANUFACTURER.
3361G | 26 |MI6 HEX NUT | () SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
3300G | 26 |M16 FLAT WASHER @REINFORCED CONCRETE ‘ DESIGNS, PRODUCT OPTIONS, INSTALLATION AND MAINTENANCE
PAD 1220 x 6705 x 150 = OF THE TRACC SYSTEM.
52068 | 3 |ADHESIVE HIT HY 150 (CARTRIDGE) THICK ap
ANCHOR HARDWARE  (ASPHALT BASE) P 1 (R ‘ AL L 150 ®
6380G | 26 |MI6 x 457 ALL THREADED ROD ADHESIVE ANCHORED U BRI NPT
MI6 x 179 ANCHOR ! i —L
3310G | 26 [M16 LOCKWASHER STUD W/ FLAT WASHER, ! | DETAILED DRAWING
616G 6 |M16 HEX NUT LOCK WASHER & HEX NUT ! .
33 2 EX N LOCK WASHER & ot 248 | 248 REFERENCE DWG. NO.
33006 | 26 |M16 FLAT WASHER STANDARD SPEC. 606-308B
! SECTION 606
5206B | 5 |ADHESIVE HIT HY 150(CARTRIDGE) | 610
T
% SEE DET. DWG. NO. 606-31B )
%% EACH UNIT SHIPS 100% ASSEMBLED 1220 IMPACT ATTRI\%NCUATOR
(PLASTIC NOSE INSTALLED AFTER PLACEMENT) ALL DIMENSIONS ARE WILLMETERS
SECTION A-A (mm) UNLESS OTHERWISE NOTED. EFFECTIVET APRIL 2006

MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




SEE NOTE A (ie) @\ f
©@@©@ @©@|

NOTES:
@ ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
= S i 1 — 1 T CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND
t — e ) —— MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS
o R o UNIDIRECTIONAL. ATTACHMENTS AND TRANSITIONS TQ
VI OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL
S~ TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.
610 (® PROVIDE ADEQUATE CLEARANCE (1.5 m MIN.) TO ALLOW
SYSTEM LIFTING LOCATIONS REAR RAILS TO SLIDE REARWARD UPON IMPACT.
WIDTH
= ©A 150 mm REINFORCED CONCRETE PAD IS SHOWN. OTHER
T FOUNDATION OPTIONS ARE:
o (]
- o h & Pl [ \dnmm Nz memm | [ a) 200 mm THICK UNREINFORCED CONCRETE
= S T 1— ——— — b) 200 mm THICK ASPHALT
©. 6 GIRG c) 75 mm THICK ASPHALT OVER 75 mm THICK CONCRETE
@© 0% 0% | d) 150 mm THICK ASPHALT OVER 150 mm THICK COMPACTED
SUBBASE
) 180 THICK REINFOR K STRUCTUR
5690 EFFECTIVE LENGTH ° 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
PL AN UNIDIRECTIONAL ggngcENMs'. INSTALLATION AND MAINTENANCE OF THE QUEST
< TRAFFIC
SEE NOTE A (16) f f
S S T T =
—— L ! I ’
= = o TITIXI f— P P 0
=) =) T 1
| T (@)]
=3 =] I~ 1 =
= T
2 \ - 5 787
| / ) 3
|
%
200 MIN. 150 MIN.
ELEVATION
710
T PARTS LIST z S
610 610
\ | ITEM STOCK NO. DESCRIPTION ary.
1 3562003-0000 BACKUP ASSEMBLY, 24, QUEST ]
2 3562002-0000 SUPPORT FRAME ASSY, BAY I, 24, QUEST 1 o ANCHOR BOLTS ARE NOT INCLUDED
3 2762015-0000 ANCHOR, FRONT, QUEST, G 2 REINFORCED CONCRETE PAD B gNEPPARRTTSELISg égg gungBEDOfr{DOERED
ARATELY BA N FOUNDATION
4 3562005-0000 DIAPHRAGM ASSEMBLY, 24, BAY 3, QUEST 1 1220 WIDE x 7010 LONG o) [e) OPTION SELECTED. SEE NOTE C.
5 3562001-0000 TRIGGER ASSEMBLY, QUEST 1 SEE NOTE C ~o S
6 3562004-0000 BRIDGE, 24, BAY 2, QUEST ]
7 2762026-0000 NOSE, QUEST, G 1 i i VARES (SEE ELEVATION VIEW)
8 2762024-0000 NOSE TRANSITION, R, QUEST, G 1 oS Sefm
9 2762025-0000 NOSE TRANSITION, L, QUEST, G I . s o) S £
10 276200L - 0000 SHAPER RAIL, L, QUEST, G ] b SR
1 276200R-0000 SHAPER RAIL, R, QUEST, G ] ‘ 1220 ‘
12 2762022-0000 BRACKET, PANEL, DIAPHRAGM, G 2 / ‘ ‘ |
s oo oo | oot owr e : \ )
! - ! AP, QUEST, 2 — REFERENCE DWG. NO.
15 | 2762013-0000 PANEL, BAY 2, QUEST, G 2 N~ T —- STANDARD SPEC. 606-30C
16 2762014-0000 PANEL, BAY 3, QUEST, G 2 SECTION 606
17 2762033-0000 PANEL, BAY 1, QUEST, G 2 IMPACT ATTENUATOR -

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

EFFECTIVE: APRIL 2006

=—  WONTANA DEPARTMENT
S . OF TRANSPORTATION




SYSTEM LENGTH (SEE TABLE

|

4" (1021
EFFECTIVE LENGTH (SEE TABLE 1)
SYSTEM 4 -0
WIDTH (SEE {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 - TRAFFIC o
(© FENDER PANEL ® [BACK UP NUMBER, ORDER SEPARATELY
® 'ﬁ® © ®
2'-8 1/8"
1816]
3 -0
st , L [915]
et
-0" [1220]
TABLE 1t
. . . ME TRIC ME TRIC ME TRIC MAX METRIC
oavs| e O 2ot 26y om > | SYSTEM | SYSTEM |EFFECTWVE|EFFECTIVE|  PAD PAD DESIGN | Max DESiGn | NO- OF CARTRIDGES
MODEL. No. | vODEL No. | MODEL No. | LENGTH LENGTH LENGTH LENGTH | LENGTH LENGTH SPEED SPEED TYPE 1 | TYPE 1
: : : (m) (m) (m) (M. P.H. ) | (km/hr)
1 | 0624024 | 0624030 | 0624036 7 -0" 2.13 5 -g" 1.73 9'-0" 2.74 25 40 2 0
2 | 0627024 | 0627030 | 0G27036 10" -0" 3.05 8 -8" 2.64 9'-0" 2.74 a3 70 2 1
3 | 0628024 | QG28030 | 0G28036 13'-0" 3.96 11" -8" 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 | 0G210530 | 06210536 | 22' -0" 6. 71 20'-8" 6.30 21'-0" 6. 40 65 105 4 3
7 | Q6212024 | Q6211030 | Q6211036 | 25 -0" 7.63 23 -8" 7.21 24" -0" 7.32 68 110 4 4
8 | 06211524 | 06211530 | 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.
ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS,

TRAFFIC FLOW IS UNIDIRECTIONAL.

TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.

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, INSTALLATION AND
MAINTENANCE OF THE QUADGUARD Il SYSTEM.

4'-5 7/8"
TENSION STRUT

[1369]

TOTAL RAIL LENGTH

BACKUP ASSEMBLY ITEM 4
ITEM 3 ITEM 1
T
[
- | 2 -Q"
} [610]
VARIES: c6o6068 [0 9o 3 o 9| o O - o
(SHOWN) 24" [610] : : : ; = = : 1L : ;
" =t = — = — — ——— — — -+ —
30" [760] : ; : . . : . .
36" (915 ccood [0 o & s B = Bl =5 B4
| 2 o
} [610]
[
1'-1 5/8" |
[346] e
\
\
i PLAN
|
\
\
\
\
|
1 ITEM 4
$
T ITEMS 6, 7, & 8
Al an —— pu— °la
el
Lt
ELEVATION e e
MONORAIL ASSEMBLY
(TYPICAL 5 BAY ASSEMBLY)
I 1/2" 1401 MAX.
STUD HEIGHT —
TABLE 2:
MONORAIL
ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D / 7 \
ITEM 5 — .
I | 2760051-0000 | MONORAIL, ONE BAY MONORAIL, ONE BAY # ( ‘ 1 )
2 | 2760061-0000 | MONORAIL, TWQ BAYS MONORAIL, TWO BAYS #
3 | 2760071-0000 | MONORAIL, THREE BAYS MONQRAIL, THREE BAYS * T
4 | 2760041-0000 | MONORAIL END CAP MONORAIL END CAP 1
5 | 3525300-0000 | ANCHOR KIT ANCHOR KIT #
6 | 2699571-0000 | 5/8" DIA. x 3 1/2" HEX BOLT | MI6 x 89 HEX BOLT 1
7 | 2704141-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 1
8 | 2708231-0000 | 5/8" DIA. LOCK WASHER MI6 LOCK WASHER ]
# - SEE TABLE 3 BELOW
TABLE 3:
ME TRIC
TOTAL RAIL|TOTAL RAIL NO. OF
ASSEMBLY NO. | 'fNGTH LeNoTH | ®TEM 1 [ s 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 36.0" 315 " o o 2 2 UNLESS OTHER UNITS ARE SHOWN.
3540060-0300 72.0" 1 830 0 1 0 3 3 SETETED DRAWING
3540060-0400 108. 1" 2 745 0 0 1 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 1 6 6 SECTION 606
3540060-0700 | 216.1" 5 430 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 1 2 9 9

EFFECTIVE: MAY 2011

MONT ANA DEPART MENT
OF TRANSPORT AT ION




e 2/

FENDER PANEL ASSEMBLY

ASSEMBLY NO. 3540040-0000

ITEM |3V
ANCHOR BOLT NOT

REQUIRED AT THIS
LOCATION BOTH SIDES

BACKUP ASSEMBLY

ITEM 12

ITEM| STOCK NO. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
I | SEE TABLE A | DIAPHRAGM 1 1 | 3540130-0%00 | NOSE, W/ SUPPORT BRACKET I
8 | 2760091-0000 | MONORAIL GUIDE 2 2 | 2699341-0000 | MI6 x 51 RAIL BOLT 6
9 | 2704341-0000 | M20 HEX NUT 4 3 | 2704191-0000 | M16 HEX NUT 6
10 | 2699121-0000 | M20 x 51 HEX BOLT 4 4 | 2708871-0000 | WASHER (BAR 3.2 x 32 x 51, W/ MI6 HOLE) 6
11 | 2708201-0000 | M20 LOCK WASHER 4 5 | 2760251-0000 | PULL-OUT BRACKET 2
12 | 2760292-0000 | CARTRIDGE SUPPORT BRACKET 2 % 0 INDICATES GRAY
% 1 INDICATES YELLOW
TABLE A
ASSEMBLY NO. STOCK NO. DESCRIPTION
3540071-0000 | 2761011-0000 | 610 WIDE DIAPHRAGM .
3540072-0000 | 2761021-0000 | 760 WIDE DIAPHRAGM e 4 ITEM 2
3540073-0000 | 2761031-0000 | 915 WIDE DIAPHRAGM
~
ITEM 12 - .
. . 7
N o
ITEM 10 \\\ ~.
" NN ITEM 1
. NN
ITEM 11 >\
ITEM 9 .
DIAPHRAGM ASSEMBLY NOSE ASSEMBLY
ASSEMBLY NO. 3540050-0100 (YELLOW)
ASSEMBLY NO. 3540050-0000 (GRAY)
915 + 6
ITEM| STOCK NQ. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
1 | 2760081-0000 | FENDER PANEL 1 ITEM 11 ] SEE TABLE A TENSION BACKUP ]
DIAPHRAGM OR 2 | 2699341-0000 | MI6 x 51 RAIL BOLT 2 2 | 2760141-0000 | SIDE PANEL 2
(D UNDERLYING BACKUP Y 3 | 2704191-0000 | MI6 HEX NUT 2 9 | 3525300-0000 | ANCHOR KIT 3
PANEL7 BIAPHRAGH 4 | 2708841-0000 | CAST MUSHROOM WASHER 1 10 | 2704191-0000 | MI6 HEX NUT 4
‘5 7 5 | 2706604-0000 | MI6 x 127 SCREW 1 11 | 2699341-0000 | MI6 x 51 RAIL BOLT 4
| ! 6 | 2704141-0000 | MI6 HEX NUT ] 12 | 2760293-0000 | CARTRIDGE SUPPORT BRACKET ]
Lzo zsggfipp“"ﬂ 7 | 2708291-0000 | MI6 WASHER P 13 | 2760294-0000 | CARTRIDGE SUPPORT LOCKING BAR ]
MAX
. 8 | 2021611-0000 | ELASTOMERIC BUSHING ]
GAP
TABLE A:
. < ASSEMBLY NO. STOCK NO. DESCRIPTION
~
NOTE: ¥ ~ e 3540031-0000 | 2760011-0000 | 610 WIDE TENSION BACKUP
’ ™~ 3540032-0000 | 2760021-0000 | 760 WIDE TENSION BACKUP
(DUNDERLYING PANEL IS EITHER ITEM 2 TEMT0 ] 3540033-0000 | 2760031-0000 | 915 WIDE TENSION BACKUP
ANOTHER FENDER PANEL OR, IN \\\ ITEM 10
THE CASE OF THE LAST FENDER .
PANEL IT COULD BE A BACKUP .
SIDE PANEL, EXTENSION PANEL 8 NOTE:
OR TRANSITION PANEL. ]
ITEM 11 -
® 110 remnen omer sssciew s E - O e o e ooy
ARE REQUIRED PER BAY. - 3
TEM 4 MANUFACTURER FOR PROPER USE OF

SIDE PANEL (ITEM 2).

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

51’EFI§RR%NS%EEC DWG. NO.
ANDA .
SECTION 606 606-31A
IMPACT ATTENUATOR -
QUADGUARD

ASSEMBLY DETAILS

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STAGE 2 STAGE 3
BASE ANGLES (25959)
N Hi T
g e b NUT HOLDER PLATE (25362) (48 TOTAL) DOUBLER PLATES (25960) TRACC PATENT
BOLTED TO UNDERSIDE TO HOLD - . ACC PATEN
SHIPPING PLATES ONE-BAY FENDER TWO-BAY FENDER PANEL
(25958 ) o M10 SHOULDER NUT /PANEL (25974) / (25973) LABEL (6827)
[ [ | [ |
] Co] ] [ol 11 c1] ] ]
. e N [y AN — I P A/
3 =0 d [0 o o o o o ol of]{[c p o o oyElo o o
T 1 T T p.LO] D070 0O T T
o o e > o o © 6 _o o CROSS TIE
= < 5 —— (25957)
& - 5 o
© - P e V“,,
| N I
| | —
B2 aanOE BTl 410 x 51 HEX FLANGE HD / CROSS TIE (25957) CROSS TIE (25957)  pip pLATES STAGE 3: TOP (25966)
(25954) x : .
BOLTS (6365) (48 TOTAL) BEAM GUIDE (25967) RIP PLATES STAGE 2 (25363) NOTE THE DIRECTION OF THIS MIDDLE (25965), BOTTOM (25964)
64774 SET OF 4 NUT HOLDER PLATES
BACKUP FRAME
Mi6 x 57 SLED_WELDMENT SLOT PLATE WELDMENT (25972)
WEXHEQ RS%T& (259;&\“; WASHER E Z BGE WELDMENT €9 c @ @
N N s | i, fFRAME WELDMENT (25971) a{ [~—140 TYP. 1528 — |/ (~—
‘ It
I SLOT PLATE (25376)
gﬂ MI6 x 89 HGR
1 BOLT & NUT
1 (TYP. AT BACKUP
I FRAME )
|
‘ 1]
! \
/@ﬁ Lr
COMPLETE BASE ASSEMBLY @ \psxrsnsuon
BASE MODULE ASSEMBLY x 2127 (25982) (25981) BASE MODULE ASSEMBLY x 2127 (25982) PLATE (25961)
438 BASE MODULE ASSEMBLY x 2127 (25982A) ‘ 940 EXTENSION PLATE
FRONT ANCHOR ‘ ‘ (25961) 2 REQUIRED
WELDMENT (25956 HITCH PIN CLIP (3253) FRAME (25371)
SHREDDER ASSEMBLY
MI6 x 57 HEX (25975) | SLED WELDMENT (25970)
HEAD BOLT W/ 2 FLAT ‘
WASHERS & HEX NUT | M20 x 51 CLEVIS PIN (4425)
}\ MI6 x 57 HEX HD BOLT
‘ 3~ (6 x 76 x 57) TRACC
\ PLATE WASHERS: ONE PLATE
‘ WASHER UNDER BOLT HEAD,
SHIPPING PLATE (25958) (D 2 PLATE WASHERS BETWEEN PANEL
& FRAME, MI6 WASHER UNDER
BASE ANGLE (25959) HEX HEAD NUT
FRONT ANCHOR
WELDMENT (25956)
MIO x 51 HEX FLANGE HEAD
BOLT W/ LOCKWASHER UNDER MIO SHOULDER STUD BASE ASSEMBLY (25981) @
HEX NUT W/ LOCKWASHER &
HEX NUT _ MI6 x 44 HEX
SECTION D-D EX N SECTION E-E HEAD BOLT W/ 2 FLAT
1) sHown WASHERS & HEX NUT
MI6 x 44 HEX
M16 x 89 HGR BOLT HEAD BOLT W/ 2 FLAT M16 x 51 HGR BOLT MI6 x 89 HGR BOLT,
SLOT PLATE & HGR NUT WASHERS & HEX NUT SLOT PLATE & HGR NUT SLOT PLATE & HGR NUT
FRAME FRAME FRAME
(259710~ (25971 )\\ (25971 )\
TWO-BAY FENDER TWO-BAY FENDER ONE-BAY FENDER
PANEL (25973) PANEL (25973) G PANEL (25974)
DOUBLER PLATE DOUBLER PLATE DOUBLER PLATE
(25960) (25960) (25960)
RIP PLATE STAGE 2 BASE ANGLE (25959) RIP PLATE STAGE 2 BASE ANGLE (25959) BASE ANGLE (25959)
(25963) (25963) RIP PLATE STAGE 3:
TOP (25966)
NUT HOLDER PLATE NUT HOLDER PLATE g(I)DTDTLOEM ((2255996654))
(25962) BEAM GUIDE (25967) (25962) BEAM GUIDE (25967) BEAM GUIDE (25967)

(@ BASE ASSEMBLY (25981)

M10O SHOULDER STUD
W/ LOCKWASHER & HEX NUT

SECTION A-A

€2) sHowN 9 smILAR

@ BASE

MIO SHOULDER STUD

ASSEMBLY (25981) W/ LOCKWASHER & HEX NUT

SECTION B-B

F3) srown €6) & F8) SIMLAR

@ BASE ASSEMBLY (25981)

NUT HOLDER PLATE
(25962)
M10 SHOULDER STUD

W/ LOCKWASHER & HEX NUT

SECTION C-C

€9 sHown E7) smiLAR

BILL OF MATERIAL

NS:A’;ER oty DESCRIPTION
TRACC (25980A)

197376 | 12 | 6 x 76 x 57 TRACC WASHER
25970A | | SLED WELDMENT
25971A | 8 | FRAME WELOMENT
25972A | | BACKUP FRAME WELDMENT
25973A | 16 | TWO-BAY FENDER PANEL
25974A 4 | ONE-BAY FENDER PANEL
25975A | 2 | SHREDDER ASSEMBLY
25976A | 32 | SLOT PLATE
2598 1A 1 ASSEMBLED BASE (SEE NOTE 2)

TRACC BASE (25981A)
3256G | 48 | MIO SHOULDER NUT
33616 | 40 | MI6 HEAVY HEX NUT
3391G | 40 | MI6 x 44 HEX HEAD BOLT
42526 | 180 | MIO HEX NUT
4258G | 180 | MIO LOCK WASHER
6340G | 178 | M10 x 38 SHOULDER STUD
6365G | 50 | MIO x 51 HEX FLANGE HD BOLT
259547 1 | END SHOE, RIGHT
25955A | END SHOE, LEFT
25956A 1 | FRONT ANCHOR WELDMENT
25957A | 3 | CROSS TE
259586 | 2 | RIP PLATE, STAGE | (SHIPPING PL.)
25960G | 16 | DOUBLERS
25961G | 2 | EXTENSION PLATE, REAR
25962G | 48 | NUT HOLDER (NUT RETAINER PLATE)
259636 | 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

32536 | 2 | HITCH PIN CLIP
33406 | 32 | MI6 HOR NUT
3361G | 46 | M6 HEX NUT
33916 | 32 | MI6 x 44 HEX HEAD BOLT
3400G | 12 | MI6 x 51 HGR BOLT
34356 | 20 | MI6 x 89 HGR BOLT
4372G | 88 | MI6 FLAT WASHER
44256 | 2 | M20 x 51 CLEVIS PIN
5306G | 14 | MI6 x 57 HEX HEAD BOLT
68278 | 2 | TRACC PATENT LABEL
NOTES:

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

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

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.

ANDA . -

SECTION 606 606-318
IMPACT ATTENUATOR -

TRACC
ASSEMBLY DETAILS

EFFECTIVE: APRIL 2006
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TRIGGER ASSEMBLY
(ITEM 5)

SUPPORT FRAME ASSEMBLY
(ITEM 2)

QUEST SYSTEM ASSEMBLY

BRIDGE
(ITEM 6)

DIAPHRAGM ASSEMBLY

(ITEM 4)

BACKUP ASSEMBLY
(TEM 1)

PARTS LIST

ITEM STOCK NO. DESCRIPTION QTy.
1 3562003-0000 BACKUP ASSEMBLY, 24, QUEST 1
2 3562002-0000 SUPPORT FRAME ASSY, BAY 1, 24, QUEST 1
3 2762015-0000 ANCHOR, FRONT, QUEST, G 2
4 3562005-0000 DIAPHRAGM ASSEMBLY, 24, BAY 3, QUEST 1
5 3562001-0000 TRIGGER ASSEMBLY, QUEST 1
6 3562004-0000 BRIDGE ASSEMBLY, 24, BAY 2, QUEST 1
7 2762026-0000 NOSE, QUEST, G 1
8 2762024-0000 NOSE TRANSITION, R, QUEST, G 1
9 2762025-0000 NOSE TRANSITION, L, QUEST, G 1
10 276200L-0000 SHAPER RAIL, L, QUEST, G 1
11 276200R-0000 SHAPER RAIL, QUEST, G 1
12 2762022-0000 BRACKET, PANEL, DIAPHRAGM, G 2
13 2762023-0000 REAR RAIL, QUEST, G 2
14 2762007-0000 TRIGGER STRAP, QUEST, G 2
15 2762013-0000 PANEL, BAY 2, QUEST, G 2
16 2762014-0000 PANEL, BAY 3, QUEST, G 2
7 2762033-0000 PANEL, BAY 1, QUEST, G 2
18 2699251-0000 BOLT, HX, M20 x 89, G5, G 16
19 2701014-0000 BOLT, HX, M24 x 127, G8, G 4
20 2701811-0000 BOLT, RAIL, M16 x 32, G5, G 40
21 2701931-0000 BOLT, HX, M20 x 38, G5, G 4
22 2704191-0000 NUT, HX, MI6, G, RAIL 40
23 2704091-0000 NUT, HX, M20, G 20
24 2704161-0000 NUT, HX, M24, G 2
25 2708161-0000 WASHER, BAR, 51 x 51 x 6, G 2
26 2708871-1000 WASHER, BAR, 32 x 51 x 3, ROUNDED, G 8
27 2700031-0000 INSTALL INSTRUCTIONS, QUEST 1
28 2735831-3500 MATERIAL SAFETY INFO NOTICE 1
29 2708081-0000 WASHER, FLAT, M20 (51 0.D.), HvVY, G 16

TRIGGER ASSEMBLY (ITEM 5)
30 2762008-0000 TRIGGER FRAME, QUEST, G 1
31 2762011-0000 ANCHOR, TRIGGER, R, QUEST, G 1
32 2762012-0000 ANCHOR, TRIGGER, L, QUEST, G 1
33 2699034- 0000 ROD, THREADED, 13 DIA. x 343, B7, G 2
34 2704911-0000 NUT, HX, MI2, G5, G 12

SUPPORT FRAME ASSEMBLY (ITEM 2)
35 2762010-0000 SUPPORT FRAME, BAY 1, 24, QUEST, G 1
36 2762003-0000 RAIL GUIDE, DIAPHRAGM, QUEST, G 2
37 2699251-0000 BOLT, HX, M20 x 89, G5. G 6
38 2704091-0000 NUT, HX, M20, G 6
39 2762021-0000 BRACKET, PANEL, BAY 1 FRAME, QUEST, G 2
BRIDGE (ITEM 6)

40 2762016-0000 BRIDGE, 24, QUEST, G 1
41 2762003-0000 RAIL GUIDE, DIAPHRAGM, QUEST, G 2
42 2704091-0000 NUT, HX, M20, G 2
43 2701931-0000 BOLT, HX, M20 x 38, G5, G 2

DIAPHRAGM ASSEMBLY (ITEM 4)
44 2762018-0000 DIAPHRAGM, 24, BAY 3, QUEST, G 1
45 2762003-0000 RAIL GUIDE, DIAPHRAGM, QUEST, G 2
46 2699251-0000 BOLT, HX, M20 x 89, G5, G 2
a7 2704091-0000 NUT, HX, M20, G 2

BACKUP ASSEMBLY (ITEM 1)
48 2762020-0000 BACKUP, 24, QUEST, G 1
49 2762017-0000 SHAPER, BACKUP, QUEST, G 2
50 2704091-0000 NUT, HX, M20, G 2
51 2699251-0000 BOLT, HX, M20 x 89, G5, G 2
52 2735711-0000 DECAL, CAUTION, ALL PRODUCTS 1
53 2735712-3500 DECAL, PRODUCT, QUEST 1
54 2705121-0000 RIVET, ST, SDe8BS, 4.8 DIA. x 12.7, DH 1

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA . -
SECTION 606 606-31C
IMPACT ATTENUATOR -
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ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION REQ' D
I | SEE TABLE A | DIAPHRAGM DIAPHRAGM 1 I | 2760072-0%00 | NARROW LT. NOSE NARROW LT. NOSE 1
8 | 2760091-0000 | 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 4 3 | 2760076-0000 | NOSE CART. SUPPORT BRACKET NOSE CART. SUPPORT BRACKET |
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 | |
11 | 2708201-0000 | 3/4" DIA. LOCK WASHER M20 LOCK WASHER 4 S | 2699065-0000 | 1/4" DIA. x 3/4" HEX BOLT M6 x 13 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
ASSEMBLY NO. STOCK NO. DESCRIPTION METRIC DESCRIPTION 9 | 2704191-0000 | 578" DIA. RAL HEX NUT MI€ RAIL HEX NUT i
10 | 2704851-0000 | 5/8" DIA. x 2" 0.D. x 11" MI6 x 51 0.D. x 279 6
3540071-0000 | 2761011-0000 | 24" WIDE DIAPHRAGM 610 WIDE DIAPHRAGM HEX NUT COUPLING HEX NUT COUPLING
3540072-0000 | 2761021-0000 | 30" WIDE DIAPHRAGM 760 WIDE DIAPHRAGM '1 | 2708281-0000 | 174" DIA. LOCK WASHER M6 LOCK WASHER 6
35400730000 | 27610310000 | 36" WiDE DIAPRRAGH 515 WOE DIAPHRAGH 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 /e/%\ \ e ITEM 12
/- ‘\‘ SQ
~ .
% - ITEM 2
/'TEM 10 o eC
-
. \;
ITEM 11 o~
ITEM 9 .
ITEM 10
ITEM 9
ITEM 7
M
A E%—ITEM 4
ITEM 3
ITEM 8
DIAPHRAGM ASSEMBLY ITEM 11
ITEM 6 NOSE ASSEMBLY
ASSEMBLY NO. 3540042-0100 (YELLOW)
ITEM 12 ASSEMBLY NO. 3540042-0200 (BLACK)
3 -[09"|511 '6/]4 ! ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION | REQ' D ITEM| STOCK NO. DESCRIPTION METRIC DESCRIPTION  |REQ' D
‘ ‘
i \ I | 2760081-0000 | FENDER PANEL FENDER PANEL 1 I | SEE TABLE A | TENSION BACKUP TENSION BACKUP 1
A gLACPKHURPAGM OR N 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
(D UNDERL Y ING ‘ / E “k 3 | 2704191-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 2 9 | 3525300-0000 | ANCHOR KIT ANCHOR KIT 3
| PANEL7 ! ! DIAPHRAGM 4 | 2708841-0000 | CAST MUSHROOM WASHER CAST MUSHROOM WASHER 1 10 | 2704191-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 4
=4 T4 ! S | 2706604-0000 | 5/8" DIA.x 5" SCREW MI6 x 127 SCREW 1 11 | 2699341-0000 | 5/8" DIA. x 2" RAIL BOLT MI6 x 51 RAIL BOLT 4
r \ FENDER PANEL \ 6 | 2704141-0000 | 5/8" DIA. HEX NUT MI6 HEX NUT 1 12 | 2760293-0000 | CARTRIDGE SUPPORT CARTRIDGE SUPPORT 1
& OVERLAP & 7 | 2708291-0000 | 5/8" DIA. WASHER MI6 WASHER 1 BRACKET BRACKET
. m m 13 | 2760294-0000 | CARTRIDGE SUPPORT CARTRIDGE SUPPORT 1
3/4" [20] 8 | 2021611-0000 | 5/8" DIA. x 1 1/4" 0.D. | MI6 x 32 O.D. 1 TEM 2
MAX. GAP x 1 172" DIE SPRING x 38 DIE SPRING LOCKING BAR LOCKING BAR
ITEM 6
TABLE A:
= < ASSEMBLY NO. STOCK NO. DESCRIPTION METRIC DESCRIPTION
NOTE: Sl 3540031-0000 | 2760011-0000 | 24" WIDE TENSION BACKUP | 610 WIDE TENSION BACKUP
(DUNDERLYING PANEL 15 EITHER ITEM 10— 3540032-0000 | 2760021-0000 | 30" WIDE TENSION BACKUP | 760 WIDE TENSION BACKUP
ANOTHER FENDER PANEL OR, IN = N 3540033-0000 | 2760031-0000 | 36" WIDE TENSION BACKUP | 915 WIDE TENSION BACKUP
THE CASE OF THE LAST FENDER .
PANEL IT COULD BE A BACKUP N
ew 7 SIDE PANEL, EXTENSION PANEL ]
OR TRANSITION PANEL. TEM 11 B - NOTE:
@ TWO FENDER PANEL ASSEMBLIES ITEM 13 >
- @WHEN TRANSITIONING THE QUADGUARD 1l
=g ARE REOUIRED PER BAY. : /'}g SYSTEM TO EXISTING BARRIERS, SEE
s . MANUFACTURER FOR PROPER USE OF
> ITEM 3 SIDE PANEL (ITEM 2).
/ ITEM 12
L I~ UNITS SHOWN IN BRACKETS [1 ARE
I METRIC AND ARE IN MILLIMETERS (mm}
Yl QE‘SL‘?RREDBOA'—TT TNHOI'E UNLESS OTHER UNITS ARE SHOWN.
LOCATION BOTH SIDES SETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC. _
SECTION 606 606-31D
IMPACT ATTENUATOR -
TEM 2 QUADGUARD I
ITEM
FENDER PANEL ASSEMBLY BACKUP ASSEMBLY ASSEMBLY DETAILS
ASSEMBLY NO. 3540040-0000 EFFECTIVE:MAY 2011
MONTANA DEPARTMENT
OF TRANSPORT AT ION




4880 2440 4880 TYPICAL
610 —~| |
GROUND ON TANGENT
L INE ‘
- I <
r | \

CABLE GUARDRAIL TERMINAL /
ANCHOR ASSEMBLY (SECO1%)

ELEVATION

CABLE GUARDRAIL
TERMINAL SECTION

1070

ELEVATION

CABLE GUARDRAIL
TERMINAL SECTION

CABLE GUARDRAIL
TERMINAL SECTION

PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL

(FROM POST P3 TO POST P3)

(NOT TO EXCEED 610 m) ‘

GP

1220 ‘
N L L . . - - INSTALLATION LINE
§ J J (FACE OF RAIL)
‘ POST SPACING ‘
" SEE NOTE @ BELOW
7.93 m VARIABLE LENGTH OF NEED
PLAN
177.8
FIRST RUN OF CABLE GUARDRAIL ‘ THREADED NOTES:
| (DFOR CABLE GUARDRAIL RUNS OF:
SECOND RUN OF CABLE GUARDRAIL ‘ 254 DA
‘ 318.42 m OR LESS: USE COMPENSATING
- CABLE END ASSEMBLY (RCEOI%) ON ONE END
| THIRD RUN OF CABLE GUARDRAIL I AND TURNBUCKLE CABLE END ASSEMBLY % ON
THE OTHER END OF EACH CABLE.
onE o onE ABLE WEDGES
ONE ™O ONE RN s (PO 1 30 GREATER THAN 318.42 m, UP TO 625.86 m
INSTALLATION LINE ES\_,\ L ES\ /@ Lo L MAXIMUM: USE COMPENSATING CABLE END
. . N < N : . N . : . < N ASSEMBLY (RCEO1%) ON BOTH ENDS OF EACH
(FACE OF RAIL) T 5 i CABLE SPLICE CABLE.
SPLICE CABLE USING A COUPLING DEVICE AS SHOWN,
OR AN ALTERNATE METHOD APPROVED BY THE ENGINEEER. @ LINE POST SPACING:
TYPICAL LAYOUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL TANGENTS AND CURVES WITH RADN 220 m AND
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO GREATER: 4880 mm.
TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES.
3 38 CURVES WITH RADIILESS THAN 220 m DOWN
6 DIA. (MIN.) APPROVED T0 135 m: 3660 mm.
TAMPER-PROOF LOCK NUT NOTE: DO NOT INSTALL CABLE GUARDRAIL ON
THE INSIDE SHOULDER OF ANY CURVE.
22 S0 SPACER OR APPROVED () UNIFORMLY TENSION ALL CABLES TO COMPRESS
5 SHOULDER BOLT SPRINGS BY 90 mm.
: REFLECTORIZED TYPE (GALV. STEEL OR ALUMINUM)
I (HIGH INTENSITY) @ DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES
SHEETING, WHITE OR FACE OF REFLECTOR TO BE WITHIN 3.7 m OF THE INSTALLATION LINE.
EDGE OF YELLOW PER MUTCD FLUSH WITH FLANGE EDGES
TRAFF IC 0.6 m 150 ® DO NOT USE CABLE GUARDRAIL WITH FILL SLOPES
LANE N, @ 17 - STEEPER THAN 2: 1, UNLESS THE DISTANCE
T - : - FINISHED = - BETWEEN THE BACK OF THE POSTS AND THE
ﬁ:kSHOULDER o REFLECTOR ALT. "B BREAK IN THE FILL SLOPE IS AT LEAST 2.5 m.
L 1 = REFLECTOR MOUNTING NORMAL dl
T 1 HOLE FOR ALT. "B" FINISHED d @ ATTACH REFLECTORS TO EVERY OTHER LINE POST
i q— SHOULDER m (9.76 m TYP. ), BEGINNING AT POST P3. DO NOT
19.1 DIA. H 840 M8 HOOK BOLTS UINSTALL ATION ?AADALAéR HROELSEIgTiS’; \ ATTACH REFLECTORS TO POSTS Pl AND P2.
TReviorx [1 FBrozK) LINE) N 610 SELF TAPPING SCREWS . @ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
I AND NUT(S) OR BLIND RIVETS : LESS THAN 0.6 m FROM THE TRAFFIC LANE.
I 610
I | (FNX08a%) I *SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
I VARIABLE VARIABLE GUARDRAIL HARDWARE.
AN I !
H %W 2:1 OR FLATTER 2: 1 OR FLATTER EE: 101.6 | 127
I 50 NOMINAL + :EE
Il :|I # R
I 2% SLOPE NOTE: Y I
I
710 1 SOIL PLATE REFLECTORS ARE 12.7
I (PLSO1%) TO BE 14 GAGE
I ALLOMNOM ALLO it DETALED DRAWING
1)
I ALLUMINUM ALLOY it ALL DIMENSIONS ARE MILLWMETERS — focrer
I < (mm) UNLESS OTHERWISE NOTED. EFERENCE DWG. NO.
|| [<——— CABLE GUARDRAIL i STANDARD SPEC. 606-40
Ul POST (PSEQ!%) || - — SECTION 606

TYPICAL

INSTALLATION DETAIL

LINE POST & POST P3

TYPICAL

INSTALLATION DETAIL

POST P2

REFLECTOR ALT.

w A

CABLE GUARDRAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Janvery 2008 =— WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




PLACE 5 DIA.
BRASS ROD IN HOLES

CABLE END
ASSEMBLY
(RCEQ3%)

M20
NUT
3 - M20 DIA. FLAT
WASHERS (FWC20a%)

DIA. SQUARE
(FNS20%)

AND BEND OVER ENDS

3 HORIZONTAL &
2 VERTICAL #10 BARS
IN_EACH FACE OF EACH
PIECE
| \
| | |
’Y R [ 4
14|
I
[ I
[ ,,\ 75 CL. (TYP.) | \
I
I
|

5 DIA. BRASS KEEPER
ROD MUST BE INSTALLED
(BEND OVER ENDS)

2 - M20 DIA. HEX
NUTS (FNX20a*) CABLE ANCHOR

BRACKET (FPAO2%)

CABLE END ASSEMBLY TO

ONE PIECE
ANCHOR BRACKET DETAIL

TWO PIECE

19. 1 DIA,
(RCMO 1 %)

CABLES

SLIP IMPACT BASE

KEEPER
CABLE GUARDRAIL PLATE *
ANCHOR POST 760 715

(PSEO6 %)

CABLE GUARDRAIL I I
ANCHOR POST
(PSEO06%)

SHOULDER

CONCRETE ANCHOR

20€ 5 opg L
—

825

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.

CONCRETE

25 ANCHOR

457
MI2 x 63 HEX BOLT

(FBX12a%) WITH NUT (FNX12a%)
AND 3 FLAT WASHERS (FWCI12a%)
TORQUE TO 34 N-m (4 EACH POST)

NOTES:

(D INSTALL THE CONCRETE ANCHOR INTO 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
IN ACCORDANCE WITH SECTION 203.03.3 OF
THE STANDARD SPECIFICATIONS.

ANCHOR UNIT & RE-BAR INSTALLATION DETAILS

ANCHOR POST DETAIL

(@ 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.

TAPERED KEYWAY DETAIL
(TWO PIECE INSTALLATION)

BOTTOM ToP
@ IF LIFTING DEVICES ARE EMBEDDED INTO THE

CONCRETE ANCHORS, INSURE THAT THEY HAVE

A SAFE WORKING LOAD OF 3.6 METRIC TONS FOR
THE ONE PIECE ANCHOR AND 1.8 METRIC TONS
EACH FOR EACH OF THE HALVES OF THE TWO
PIECE ANCHOR UNIT.

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.

8 - M20 HOOKED

ANCHOR RODS (FRH20a%)
WITH HEX NUT (FNX20a%)
& FLAT WASHER (FWC20a%)

3 CABLE END
ASSEMBLIES

@ USE CLASS "DD" CONCRETE TO

(RCEO3%) CONSRUCT ANCHOR.

CABLE GUARDRAIL

ON EACH ROD ANCHOR POST  (PSEO6%) *SEEGglkbRglec.HANRo[;WAeRoEs-80 FOR SCHEDULE
1450 CABLE GUARDRAIL -
ANCHOR POST CABLE ANCHOR
. ‘ 660 ‘ 660 ‘ . (PSE06%) BRACKET (FPAO2%)
il | I
% N\
510
} 457 é
1150 -H-—]— —aNcHOR § — —-—-— A
LL DIMENSIONS ARE MILL IMETERS
990| & 1 P> (mm) UNLESS OTHERWISE NOTED.
 ToP 495 495
320
CABLE
L, l<~—— EXCAVATE FOR CONCRETE
L i i j ANCHOR (SEE NOTES) DETAILED DRAWING
645 645 REFERENCE DWG. NO.
80 w ‘ 80 280 480 305 STANDARD SPEC. 606-41
725 725 SECTION 606
PLAN PLAN ELEVATION CABLE GUARDRAIL TERMINAL

(LEFT HAND ANCHOR UNIT) (RIGHT HAND ANCHOR UNIT) (LEFT HAND ANCHOR UNIT) ANCHOR ASSEMBLY

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




W (SEE TABLE)

DETAIL A 8" x 1" x 3/16"
sTanpARD| 0000 (b ___ — [200 x 25 x 51 PLATE
W-BEAM —N— TACK WELDED TO
GUARDRAIL A Rr1 374" [19] PLATE
® CLEAR THIS CABLES TQ HAVE LESS THAN 1 1/2" [38]
A AREA OF ALL OF SAG AFTER INSTALLATION 3/16" [4.81 DIA.
FIXED OBJECTS HOLE
®R!I MAY EQUAL THE END OF THE BRIDGE
APPROACH SECTION.
L (SEE ®NOTE: THE RADIUS FOR ANY PARTICULAR T ****jﬁ II 172" 140]
TABLE) INSTALLATION IS CONSTANT. SELECT \ ==—= .| [253 :
RADIUS FROM TABLE. (SEE GUARDRAIL — 7 ~ |/ 8 — 1 172" 140
SUMMARY FRAME. ) \ 2003 i
[751] ¢ 1 1/16"
THREADED CABLE END - [27.01
TOWARD TRAFFIC \ el 1003 DIA. HOLE
FCAOT% 18" [191
8" [200]
CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS oo oo t455]
SIDE (SEE CRT POST DETAIL) 1'-0 1'-4
| [305] 14063
T
[1021 BEARING PLATE DETAIL
. FBBO2% (OR FBXI6a% BOLT AND P
%01 — > 1501 FNX16a% NUT WITH FWC24a% BO1*
) WASHER UNDER HEAD AND NUT)
FPAO1T% ANCHOR
o BRACKET
I T T 1 =
L L l BR oo oo R
OPTIMALLY 90", MAY NOT 1T 1T 1T i = V—Tﬂ AE=====7=g © [ [
VARY BY MORE THAN 10° I OO _0 O] Q& \ / \
ANCHOR SECTION (SEE NOTE @) L . \ \ 2'-0" [610]
GRADING NOT TO EXCEED 4 SPACES AT 6'-3" [1.905 m] = 25'-0" [7.62 m] Ly 6 ~ 3/4" [19.1] 172" [114]
15: 1 IN FRONT OF BENT NTe ‘ -l CABLE CLIPS (TYP.) TYP. F MMO2 % "
RAIL SECTION RSECTING (5851 FWC240% 9" 11501 9"
ROADWAY TERMINAL SECTION PAY LIMIT 5" [125] U-BOLTS ON FNX24a% 12301 12307
EaE.) 72" 16 mm THIS CABLE BEARING PLATE € 7/8" [22.2]
RADIUS TABLE ®: (SEE DETAIL RIGHT) / DIA. HOLES
- SRS TR -
RADIUS | LENGTH OF BENT RAIL L w == L 3/4" [19.11 DIA. 3 3/8" N~ (4603 . RS
Y 5 75 v L CABLE, ONE END (851 WOOD BREAK- 2
. 172" 12411 | SWAGED / AWAY POST [2301
16’ 25.0' 30° 15 FBX20a% B BOX BEAM, )
2 375 20 ; S L I I IS O IR, — FNX20a% ———— "*ﬂ‘?}f'ﬁ HSS 2 1/2" x 2 172" x 1/4" "ﬁ'}j \
: 20 I I I I | | 64 x 64 x 6. 4] | 1/4" (6] STEEL PLATE
32" 50.0' ' ' I I I I "
5 5 j ‘ } A (SU(‘ ‘ 174" 16 mm] | WS ?Nx[22003*3 FBxz00x
| | | | | N DETAIL RIGHT) ] ] Two Fwezo
C20a%
METRIC RADIUS TABLE A= N\ waskeRs EacH) SOIL PLATE DETAIL
= TV STEEL TUBE TV PLSOI%
RADIUS LENGTH OF BENT RAIL L W YRR LS SIS | | | ‘
2450 mm 3.81'm 7.6 m 4.6 m | [ |
4850 mm 7.62 m 9.1 m 4.6 m ! !
ELEVATION
7300 mm 11.43 m 12.2 m 6.1 m
WASHER (FWC16a%)
9700 mm 15.24 m 15.2 m 6.1 m ON BACK OF POST ONLY
7 5/8" [1951 MIN.—=|  t=— —| |~—5 5/8" [145] MIN.
" 0175) 5/8" [MI6] DIA.
6" [1520—~  |=— ™ 8T 2o SPLICE BUFFER TO RWEOGa- bk 11" (2801 RADIUS _ i \ — | e e aon)
. | .
“3 1763 ! 3" [76] 5 174" [135) 7 174" 1185 LIETRHMIEIéléo?iNNECTOR §S°#.”TS>T TERMINAL ELEMENT ’*'éng $ T $ WITH NO WASHER ON
1 [25.4]] | 4" [101,5] i 4" [101.5] BOLTS (4 REQUIRED) | RAIL SIDE
] L i S = 1 — € 7/8" [22) — 10" [2501 DIA. GALV. STEEL " eses | | GRADE
o ] DIA. HOLE — | PIPE 1'-1" [3301 LONG
1" -4 7/8" [22.2] F=1— RWEO2a-b% , =
[4051] DIA. HOLES 4‘«1 (25. 41 6 0" IWz‘\\s\/s" N R IR
| - - .
O S TT e 12 ¢ 2 3/8" [60] [1830] (3701 |
- IA. H 1 —|a -
. [1080) / DI HOLE = A ]
5 o —f He—6" 11523 T o7 |
(15251 ¢ 7/8" (22 Zo3 38 .
STRUCTURAL TUBING DIA. HOLE 25012
/8.. 26" X 3/16" NO CONNECTION TO 4" x 12" x 3/8" [901 HOLES
203 x 152 % 4.81 A L] L] POST, RAILING IS [100 X 300 X 101 e —
: SUPPORTED BY PLATE PLATE
FRONT VIEW SIDE VIEW | Sy CONTROLLED RELEASING TERMINAL (CRT) POST
| .| 1IN
1
(RS
L B WOOD BREAKAWAY POST DETAILS N L I 174" 6 mmil” CRT POST DETAIL
PDFO1% I I PDEO9*
FRONT VIEW SIDE VIEW
BCT POST FBBOI* BOLT AND NUT
CONNECTING BUFFERED END
STEEL TUBE DETALS NoTES: SECTION TO PIPE, NO WASHER DETAILED DRAWING
L : REFERENCE DWG. NO.
PTEOS* (DDO NOT INSTALL ON SLOPES STEEPER THAN 2: 1. 2NN o EC 606-46
DETAIL A
@ DO NOT OMIT OR SHORTEN ANCHOR SECTION.
o INTERSECTING ROADWAY
SEE DTL. DWG. NO. 606-05A FOR GUARDRAIL WIDENING REQUIREMENTS.
UNITS SHOWN IN BRACKETS [1 ARE TERMINAL SECTION
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE. METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN. - -REVISED- - 005

EFFECTIVE: FEBRUARY 2

JANUARY 2008

DECEMBER 201

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




25.4 x 101.6 SLOTS 108 25.4 DIA. HOLES IN
83 IN BOX BEAM RAIL BOX BEAM RAIL (TYP.
o 5 (TYP. TOP AND BOTTOM) o . TOP AND BOTTOM)
I L i e Y A r X i A N |
{ ol ‘;@o@aﬁ}@o& o] ] ' 0c0fo0oc ol %
e T I et 1] e I = L~ R il Rl B N |
. A N
\TRAFFIC SIDE J 50 GAP <12 GAP BOX BEAM RAIL
| | (RBMO | %)

BOX BEAM
SPLICE PLATES

PLAN

(RBSO1 %) . 342 | 342
| - \.\ -
R NS S o T
—_— SN R Y U S S R
BOX BEAM
o SUPPORT
BRACKET
(FPPO1%)
IEIEINEEIS == | == =M | Em=im IEIEINEIEIE
| | | |
205 ‘ M20 x 51 HIGH Ly Ly M20 x 51 HIGH L
STRENGTH HEX BOLT I I STRENGTH HEX BOLT I
(FBX20b%) WITH HARDENED Frpr Frpr (FBX20b%) WITH HARDENED Fr
915 FLAT WASHER (FWC20b%) LA Ll FLAT WASHER (FWC20b%) LAl
A (TYP. TOP AND BOTTOM) A A (TYP. TOP AND BOTTOM) A
IR AN AN I
P e e T
] Ll [ [ Ll
| 1830 | | 1830 I
T 1 T 1 Ia)
EXPANSION JOINT ELEVATION SPLICE DETAIL
12.7 DIA. HOLES FOR MIO x 191
HEX BOLT (FBX10a%) AND NUT REFLECTORIZED TYPE
(FNX10a%) WITH 2 FLAT WASHERS 11 (HIGH INTENSITY)
(FWC10a%) (1 WASHER ON POSTS SHEETING, WHITE OR
WITH REFLECTIVE TAB) YELLOW PER MUTCD 102
. .76
BOX BEAM RAIL (RBMOI%) —— m TYPE A BOX BEAM POST (PSE08%)
/BOX BEAM SUPPORT BRACKET (FPPOI%) 1.1 DIA. HOLE
76
MI2 x 38 HEX BOLT (FBX12a%)
202 e & NUT (FNXI12a%) WITH 2 FLAT NOTES: ‘
] D/ WASHERS (FWC12a%) 38 ~—
(D USE BOX BEAM RAIL IN MINIMUM NOMINAL 76 127
LENGTHS OF 5.49 m UNLESS APPROVED
0.6 m M. 610 BY THE ENGINEER. 14 GAGE, 1.9
THICK (GALV. )
- 230 werros DTy, IO, JoTs 0, s, a0 sean
ey RAIL WIDTH 90 m IN LENGTH AT INTERVALS NOT TO EXCEED REFLECTIVE TAB
LANE NORMAL 150 m.

FINSHED
SHOULDER

27 SLOP

-

(PLSO

i

SECTION A-A

SOIL PLATE

@ ATTACH REFLECTIVE TABS TO EVERY FOURTH
POST (7.32 m TYP.) ANGLE TABS SLIGHTLY
TOWARDS TRAFFIC. DO NOT USE REFLECTIVE
TABS ON WY-BET TERMINALS. WY-BET
TERMINALS RECEIVE REFLECTIVE CHANNELS.

E

VARIABLE
SLOPE

1 %) (@ DO NOT INSTALL BOX BEAM GUARDRAIL FOR
OBSTACLES WITHIN 1.8 m OF THE FACE OF

THE RAIL.

(® WIDENING IS REQUIRED IF FINISHED SHOULDER
IS LESS THAN 0.6 m FROM THE TRAFFIC LANE.

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

ALL DIMENSIONS ARE MILL IMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-50
BOX BEAM
GUARDRAIL

EFFECTIVE: APRIL 2006

= MONTANA DEPARTMENT
OF TRANSPORTAT IOV

serving you with ;;r/c/e




2.21 m BOX BEAM ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS

STANDARD BOX BEAM

GUARDRAIL PAY LIMITS ()

| |
\ ‘
| 2440 |
| |
‘ \
I S S R w
T T T T
O | \ &) NeEXoX] CRoXKoN
,,¢,% ,,,,,,,,,,,,,, L o i E L |
| ‘¥BOX BEAM TERMINAL ‘ TRAFFIC snoe/ |
| RAIL (RBMOS5%) | \
. PLAN ‘
\ !
i | |
i ‘ | STANDARD BOX BEAM RAIL
‘ 1295 | 915 ; SPLICE, NOT INCLUDED IN
‘ 1 \ COST OF TERMINAL SECTION (D
! 1068 457 | :
‘ ! REFLECTIVE \
| \ TAB (TYP.) D ‘
| ‘ !
| !
|

710

1
I
I

915
SEE DETAIL "A" TmMT T TV T T
NN Lo
e s
L ' Ly
ELEVATION
12.7 DIA. HOLES FOR MIO
x 191 HEX BOLT (FBXIOa%)
AND NUT (FNX10a%) WITH
2 FLAT WASHERS (FWCIOQ%)
END COVER
PLATE
(4.8 THICK)
—I[TT=UT= NATT=TTT=TT]I
|
BOX BEAM W
SUPPORT BRACKET |
(FPPO1 %) | }} |
TYPE D BOX } I }
BEAM POST I MI2 x 38 HEX BOLT
(PSEOS*) A,A,AlA,LLAJA,A, (FBX12a%) AND NUT
; | I | T (FNX12a%) WITH 2 FLAT
I WASHERS (FWC12a%)
SOIL PLATE el oy ‘
(PLSO1%) } } I } }
|
L V% L
DETAIL "A"

205 }ﬂ‘
\ \\\;7
Syt STANDARD BOX BEAM POST
HARDWARE, AND WIDENING (D ( TRAFEIC

NOTES:

(D SEE DTL. DWG. NQ. 606-50 FOR
STANDARD BOX BEAM GUARDRAIL
AND ASSOCIATED DETAILS.

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

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . _
SECTION 606 606-52

BOX BEAM ONE-WAY
DEPARTURE TERMINAL
SECTION

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




¢
SPLICE sTANDARD BOX BEAM

BRIDGE RAIL# 15.56 m BOX BEAM BRIDGE APPROACH SECTION PAY LMITS
GUARDRAIL PAY LIMITS @
e oAt S e o Oy NCLLDED UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE @ s
LOWER RAIL - TS152 x 51 RAIL CONNECTION (SEE DETAIL) e
— 1/ 1 T T T T r D . \
f " e o (e o @ ° ° ° © (0o o] o o ° ° o - © ° (o oJ o o f
LTRAFFIC SIDE
PLAN
616 4 SPACES AT 1220 = 4880 ‘ 1830 ‘ 4 SPACES AT 1830 = 7320 ‘ 915
406 A< TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. 1% 9.14 m STANDARD BOX Be TS152 x 51 x 6.4 BR. APP. Ce
10— . .
| 210 "'—: / TSI52 x 51 x 6.4 BR. APP. SECT. LOWER RAL NO. 1% | /BEAM RAIL (RBMOTX) SECT. LOWER RAIL NO 2*_: |
_I_[#_u\lu 1 F—oT—% =St
< 5 £ o B s A B
=] /=] = =] =] =] =] /=] = |
T ~ = = = ~ T ~ STANDARD BOX BEAM RAIL SPLICE
= = = = — = (NOT INCLUDED IN COST OF BRIDGE
‘ ‘ APP. SECTION) @
\ [ =TT=TT=TT=TT=T S TT=TT=TT=TT | | ZTT=TT=TT=TT=TT="| =TET=T=TT=T =TT=T=T= STT=TT=T"= ST M=TT=| =TT=TT=TT=
L 1 - - A - - L k AN
il ‘H‘ I ‘H‘ ! it ‘ﬁ i ‘H\ ¥ ﬁ\‘ I i i STANDARD BOX BEAM POST,
P T Tk N o Tl i i ‘W ‘W HARDWARE AND WIDENING @
Il I L I L L Il |
=’ T o g Ry 1’ T | gia gia | gaa
A g~ c~—
ELEVATION
1216 (TYP. )%
‘ M20 x 203 HIGH STRENGTH
| 1073 (TYP. )% \ HEX BOLT (FBX20b%) AND
BRIDGE RAIL# 616 NUT (FNX20b%) WITH TWO
BRIDGE RAIL3# 616 gypd, 10z x 6.1 L HARDENED FLAT WASHERS
L (FWC20b%) (TYP, )
NS TS152 x 51 TO TS152 x 152 TSI52 x 51 TO TSI52 x 152 = =
. —M RAIL CONNECTION ‘ RAIL CONNECTION BRIDGE RAIL#
‘ oWy oo ‘ y % oy Pomely :
==, ) o= = el = T S M20 x 102 HIGH STRENGTH
f \ L —d 127 | ——t o HEX BOLT (FBX200%) AND TS152 x 51 TO TS152 x 152 CONNECTION SLEEVE*
l | J NUT (FNX20b%) WITH TWO
FLUSH —~—| b — ‘ HARDENED FLAT WASHERS
o (FWC20b%) (TYP, )
\ 4 830 TS152 x 51 TO TS152 x 152 RAIL CONNECTION DETAIL
#7130 | I T Ty N B TR IR o o o oo - |
(aYeo| ] : < T — 1 } L
\ T \ 178
TS152 x 51 RAIL o
CONNECTION TS152 x 51 RAIL —
| ) X | . i CONNECTION TSI152 x 51 CONNECTION SLEEVE*
| TS152 x 76 x 6.4
(TYP. ) —
‘ I | I <39 cap
| =t | P BRIDGE RAIL#
‘ J—‘J\/J—L ‘ L ALL OR LOWER RAIL NO. 1
L U TS152 x 51 RAIL CONNECTION DETAIL
bt =]
L1 L1
NOTES:
BOX BEAM - BRIDGE APPROACH SECTION TYPE | BOX BEAM - BRIDGE APPROACH SECTION TYPE 2 DWDENING 1S REQUIRED IF FINISHED SHOULDER
M10 x 191 HEX BOLT (FBXI00%) IS LESS THAN 0.6 m FROM THE TRAFFIC LANE.
AND NUT (FNX10a%) WITH 2 FLAT -
WASHERS (FWC100%) (1 WASHER BOX BEAM RAIL (RBMOI1%) ®§E§MDZ::J:AR32§‘IL NAoN.D sAosesoscolA!;gg SE¢I;IIIZ)LASRD BOX
ON POSTS WITH REFLECTIVE TAB) (TYP.PI1 THRU P9) REFLECTIVE TAB REQUIRED .
(TYP. P1 THRU P9) TYPE B BOX BEAM POST* — hm (TYP. P1 THRU P9) EVERY 4TH POST (TYP.) @ % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
- OF GUARDRAIL HARDWARE.
— BOX BEAM SUPPORT BRACKET TYPE A BOX BEAM POST oo X SOk, #SEE BRIDGE PLANS.
202 (FPPO1%) (TYP. P1 THRU P9) — (PSEO8%) (WITH EXTRA (FNX10a%) WITH 2 FLAT
HOLE FOR LOWER RAI
R M12 x 38 HEX BOLT (FBX12a%) 58:5::50!?? kacﬁm - V(“#?;‘ERSI (’mgbo’g;‘;
710 OR AS REQURED 3 NUT (FNX12a%) WITH 2 FLAT . 0.6 m MIN
TO MATCH BRIDGE PASHERS (EWCI2a%) (TYP. BOX BEAM SUPPORT q : :
RAIL HEIGHT (TYP, BRACKET (FPPOI %) ® 610
P1 THRU P9) (TYP. P1 THRU P8) BOX BEAM SUPPORT EDGE OF
178 FOR TYPE | BR. APP. BRACKET (FPPQ1 %) TRAFFIC
~— 305 APPROX. SECT. 229 FOR TYPE 2 BR. ~— 230 APPROX. LANE ALL DIMENSIONS ARE WILLIMETERS
RAIL WIDTH APP. SECT. (TYP. PI RAIL WIDTH (mm) UNLESS OTHERWISE NOTED.
THRU P9) —MMM—~ )
/ 2% SLOPE VARIABLE
I —— j R j I —— j SLOPE DETA]LED DRAW|NC
FI?NRIFSSIED REFERENCE DWG. NO.
STANDARD SPEC. _
e LA L SHOULDER LA SECTION 606 606-53
TF- i T i3
SOIL PLATE (PLSO1%) PROACH TION -
(TYP. P1 THRU P9) AP T?(P(IE:S SIE[i 2[?
SECTION A-A SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL — — T
(TYP. AT POSTS PI THRU P6) (TYP.” AT POSTS P7 & P8) (POST P9) (TYP AT POST P! THRU P9) - :EZ/S?ODOS EFFECTIVE.FE::BRUARY 2005
anuary =— WONTANA DEPARTMENT
L i OF TRANSPORTATION




EDGE OF
TRAFFIC
L ANE

CONCRETE

BRIDGE RAIL #

7.32 m BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS

3
SPLICE

STANDARD BOX BEAM

38 DIA.

GALV.

(FBX24b%) AND NUT

STANDARD PIPE SLEEVE ‘
CAST IN PLACE FOR M24 HIGH STRENGTH
HEX BOLT (FNX24b%)

WITH 2 ~ 76 x 76 x 6.4 PLATE WASHERS @ ‘

6.4 SHIM PLATE* (FOR
NON-VERTICAL SHAPES) ©®

ANCHOR RAIL SECTION*

38 DIA.
STRENGTH HEX BOLT
HARDENED FLAT WASHERS
OR EQUIVALENT ANCHORS ARE ACCEPTABLE ALTERNATIVE) ©®

GALV.

(FBX20b%*) AND NUT
(FWC20b %)

STANDARD PIPE SLEEVE CAST IN PLACE FOR M20 HIGH
(FNX20b%) WITH TWO
(19 x 102 POWERS WEDGE BOLT

]

i
=z

L L
2 2

TS152 x 51 x 4.8 RUB RAIL*

TS152 x 152 x 4.8
TRANSITION RAIL %

GUARDRAIL PAY LIMITS @

=S
__salioe

Z%

Z

2|
2

ZZ

E

__E s

o

—/R/LIB RAIL ANCHOR BRACKET*@j

STANDARD BOX

BEAM RAIL SPLICE @

TS152 x 152 x 4.8 BLOCKOUT (WELDED TO\
SUPPORT BRACKET)* (TYP. P3 THRU PT7) TRAFFIC SIDE

\HATCHED AREA IN PLAN VIEW
REPRESENTS TOP RAIL AND BLOCKQUTS

PLAN
NOTE:
TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.
STANDARD BOX BEAM RAIL
= SPLICE (NOT INCLUDED IN
305 3 SPACES AT 610 = 1830 2 SPACES AT 1220 = 2440 1830 915 COST OF BRIDGE APP.
A ] SECTION) @
406 2540 TS152 x 152 x 4.8
| | [TRANSITION RAIL %
i i e | o Ve o |
7% ! }7,7@1» T v ﬁ']]vv T L L 1 1 L ey v v
Ll a a s a ! [ [ [ [ L ol 8 s i
‘ ‘ 2 = [dE] (o] 4] = |
ANCHOR RAIL SECTION* T - I - I I:I T
635 = =l o= o= )| o= o o
/ ‘ LTSISZ x 51 x 432
2061 \ \ 4.8 RUB RAIL%
| [
=TN=I=T=1TT=TTT= | 1 =TIT=I=T=1TT=TTT= =TIT=I=T=1T=TT= =TIT=I=T=1TT=TTT= =TIT=I=T=1TT=TTT= !
RUB RAIL ANCHOR /152 &  —— I
|

BRACKET*(®
A

3.05 m TAPERED CONCRETE BRIDGE RAIL #

1524 ~

M20 x 102 HIGH STRENGTH HEX BOLT
(FNX20b*) WITH TWO HARDENED FLAT WASHERS

6.4 SHIM PLATE* (FOR
NON-VERTICAL SHAPES) @

ANCHOR RAIL SECTION*

==¥"
Il
\} }\

2 ~ M24 (LENGTH
DEPENDENT ON CONCRETE
THICKNESS) HIGH
STRENGTH HEX BOLT
(FBX24b%) AND NUT
(FNX24b%) WITH 2 ~

76 x 76 x 6.4 PLATE
WASHERS @

38 DIA. GALV.
STANDARD PIPE

SLEEVE CAST IN
PLACE FOR M24

BOLTS

SECTION A-A

455 APPROX.

(TYP.

0.6 m MIN. ®

b

e

NORMAL
FINISHED

RAIL WIDTH
P1 THRU PT7)

610

(FBX20b%) AND NUT

SHOULDER\

L

27 SLOPE

GUARDRAIL WIDENING DETAIL

(FWC20b%) (TYP.)

TS152 x 152 x 4.8
TRANSITION RAIL %

ANCHOR RAIL
/ SECTION*

MI0O x 191 HEX BOLT
(FBX10a%) AND NUT

| — BOX BEAM SUPPORT
BRACKET (FPPOI %)

(FNX10a%) WITH TwO
FLAT WASHERS
(FWC10a%)

BOX BEAM SUPPORT
BRACKET (FPPO1%)
(TYP. P1 THRU P6)

[>—MI2 x 38 HEX
BOLT (FBX12a%)
& NUT (FNX12a%)
WITH TWO FLAT
WASHERS (FWC120%)
(TYP. PI THRU P6)

IYP.

AT POSTS P1 & P2

f VARIABLE SLOPE

NOTES:

(D INCLUDE COST OF ENTIRE ANCHOR RAIL SECTION,
ALONG WITH ALL HARDWARE NECESSARY FOR
ATTACHMENT TO CONCRETE BRIDGE RAIL,
COST OF BRIDGE APPROACH SECTION.

ELEVATION

REFLECTIVE TAB REQUIRED

TS152 x 152 x 4.8 TRANSITION

MIO x 191 HEX BOLT
(FBX10a%) AND NUT
WITH TWO FLAT WASHERS
(FWC10a%)

(TYP. P3 THRU PT7)

SUPPORT BRACKET
WITH TS152 x 152
x 4.8 BLOCKQUT*
(TYP. P3 THRU PT)

TS152 x 51 x 4.8 RUB
i3 RAIL* (TYP. P1 THRU P6)

M10 x 89 HEX BOLT
AND NUT
FLAT WASHERS (FWCI10a%)
(TYP. PI THRU PT7)

(7.32 m MAX. SPACING) RAIL* (TYP, P3 THRU PT7)
i dp

711 (TYP.
P1 THRU b
P 432 (TYP.

Pl THRU

P6)

TYP. AT POSTS P3 THRU P5

IN

POST P6

@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LESS THAN 0.6 m FROM THE TRAFFIC LANE.

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

@ THE LENGTHS OF CONCRETE ANCHOR BOLTS,

TYPE OF RUB RAIL ANCHOR BRACKET AND THE
NEED FOR THE 6.4 mm SHIM PLATE IS DEPENDENT

% SEE DTL. DWG.
GUARDRAIL HARDWARE.

UPON THE SHAPE AND THE THICKNESS OF THE
CONCRETE BRIDGE RAIL.

# SEE BRIDGE PLANS.

NO. 606-80 FOR SCHEDULE OF

(FBX10a%)
(FNX10a%) WITH TWO

(FNX10a%)

(ONE WASHER ON
POST WITH REFLECTIVE TAB)

MI12 x 38 HEX BOLT
/ (FBX12a%) & NUT
(FNX12a%) WITH TWO

FLAT WASHERS
(FWC12a%)

WI50 x 13.5 kg/m
/TRANSITION POST*
(TYP. P1 THRU P7)

POST P7

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA . -
SECTION 606 606-53A

BOX BEAM BRIDGE
APPROACH SECTION -
TYPE 3

--REVISED--

EFFECTIVE: JANUARY 2008

=—  WONTANA DEPARTMENT

OF TRANSPORTAT ION

serving you with pride




25.4 DIA. HOLES IN BOX BEAM RAIL
FOR M20 x 203 HIGH STRENGTH
HEX BOLT (FBX20b%) AND NUT
(FNX20b*) WITH TWO HARDENED
FLAT WASHERS (FWC20b%)

CONNECTION SLEEVE ATTACHED TO
BRIDGE RAIL (TYP.)# (6.4 THICK
STEEL FORM FIT TUBE TO RECEIVE
TS152 x 152 x 4.8 BOX BEAM RAIL)

TRAFFIC SIDE

STANDARD BOX BEAM

25.4 x 101.6 SLOTS REQUIRED TOP AND
BOTTOM OF CONNECTION SLEEVE

BRIDGE RAIL #*

GUARDRAIL PAY LIMITS D

PLAN
—~l——  TRAFFIC
965
STANDARD BOX BEAM
RAIL (RBMO1 %) 102 152 108
W l«— 57 GAP
N I I~ - T e .
| |
,,,,,,,,, |
= |
710 OR AS 1 [ 77777777777 —
REQUIRED TO g ———— —
MATCH BRIDGE
RAIL HEIGHT H
Il
I STANDARD BOX BEAM POST,
I [HARDWARE AND WIDENING (D
I

r*:—H*:*w

7_1—/0\/{_17

ELEVATION

NOTES:

(D SEE DTL. DWG. NO. 606-50 FOR STANDARD

BOX BEAM GUARDRAIL AND
DETAILS.

ASSOCIATED

@ USE ON EXIT END OF ONE-WAY TRAFFIC

BRIDGES ONLY.

% SEE DTL. DWG.

# SEE BRIDGE PLANS FOR MORE DETAILED
INFORMATION ON BRIDGE RAIL AND

CONNECTION DETAILS.

NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . _
SECTION 606 606-54

BOX BEAM ONE-WAY BRIDGE
DEPARTURE SECTION

--REVISED-- | EFFECTIVE: FEBRUARY 2005

Jonvary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




STANDARD BOX BEAM 14,70 m OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS

CUARDRAIL PAY LIMITS @ 7315
PC 323098 PC 32307A PC 323108
915 . &l10 300 COMPOSITE TUBE OUTER TUBE COMPOSITE TUBE
I S T T T T — T _ T _ —— T _ __
= o oJ[o o) @ @ = I e AN N A e O N Y NN S NN AN . C 1]
STANDARD BOX BEAM RAIL SPLICE, NO HARDWARE 3860 1830 770 300
NOT INCLUDED IN COST OF CONNECTIONS AR SPACE
TERMINAL SECTION. @ AT POST P5 250
7315 655
PLAN
END ANCHORAGE ASSEMBLY
(SEE DTL. DWG. NO. 606-56A)
PC 32306A PC 32301A
TELESCOPING SECTION ‘ 1220 ‘ INTERMEDIATE ‘ ! 2435 ‘
| | SPACER | |
| L. L. Ll
ror s e e ot — s < ~ =TT TR RRNNY < ™ f
H I H H H NN }#\\\K\\\\K\\\Kg NNV ARTSSN gwl\\\\ih cF I
— o
H H H H Pe_ 323054 H H H i I
BREAKAWAY TENSILE ]
I I I I GROUND LINE CONNECTOR I I I Il
u u u u % u u u o ===
i i i i Ll i i T I T UL
1] 1] 1] 1] 1] 1] 1] 1] [ .l
linl linl linl linl linl linl i i {LJ ‘\ J
i i i Ll Ll Ll L. DwWe. N Ll Ll —
i i i i N I e Dak NG Ne: N N - [
L L L L NN NN ATTACHMENT DETAILS. NN L b |
L L L L [N [N [N [N 1o I
[ [ [ [ [y [y (] 1] (] 1] [ [
W W W W W W ] i [ 295 | —~
\ 1830 \ 1830 \ 1830 \ 1830 \ 1830 \ 1830 \ 1830 \ sos ||/ 1905 g
T T T T T T T T b =
[ [
L] L]
& |
ELEVATION
10.98 m 4.63 m )
915 10 065
COMPACT SLOPES TO MEET THE 3:1 OR
DENSITY REQUIREMENTS OF STANDARD FLATTER
SPECIFICATION SECTION 203. 03. S
w
= 355 APPROX.
s RAIL AND
10: 1 OR .]_: POST WIDTH
FLATTER G 10: 1 OR
610 WIDENING @/ S . PR
1 — =
1 I = = SERISENRERIRRA RN SNSRI NN el = 15°  (MAX. )
Y E W I o e [ il
R
230 APPROX. RAIL 50 \
AND POST WIDTH EDGE OF SHOULDER OR FACE OF GUARDRAIL

NOTES:
— g TRAFFIC

(DPLACE A SELF-ADHESIVE OBJECT MARKER ON (D OBTAIN ENGINEERS APPROVAL OF MANUFACTURER

THE FACE OF THE NOSE ASSEMBLY, HAVING INSTALLATION OPTIONS WHEN SITE CONDITIONS DETAILED DRAWING

ALTERNATING RETRO-REFLECTIVE BLACK AND PREVENT THE USE OF THE OPTION SHOWN ON THIS GUARDRAIL WIDENING REFERENCE DWG. NO.
YELLOW STRIPES SLOPED DOWNWARD AT AN DETAIL. STANDARD SPEC. 606-55A
ANGLE OF 45° TOWARDS THE SIDE ON WHICH SECTION 606
TRAFFIC IS TO PASS. (@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX BEAM
® GUARDRAIL AND ASSOCIATED DETAILS. OPTIONAL BOX
FLARE THE END SECTION AWAY FROM TRAFFIC
AT A RATE OF 50: 1 FOR 15,24 m (ILLUSTRATED). BEAM TERMINAL
FLARES OF 50: 1 FOR 30.48 m MAY ALSO BE USED. SECTION - WY-BET
THE FLARE MAY BE OMITTED ON ROADS WITH ALL DIMENSIONS ARE MILL IMETERS :
SHOULDERS GREATER THAN 0.6 m IN WIDTH. (mm) UNLESS OTHERWISE NOTED. EFFECTIVE FZBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




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 1/8"
3'-0" (9151 __3'-0" [915] 3-0" 19151 8'-6 1/4" [2595] (7601
T I T T T o T T T T
. [0 o][o o o = o [0 o][o o o o ) - - o
L2] |0 of[o o L2J = L2] 10 oo o L2] L2] = L
STANDARD BOX BEAM RAIL SPLICE, STANDARD BOX BEAM RAIL SPLICE @ BEAT BOX BEAM
NOT INCLUDED IN COST OF RAIL SPLICE
TERMINAL SECTION. @
~alT—— ADUACENT TRAFFIC
PLAN
REFLECTIVE TAB (TYP.) @
T **:[I:** T T T **:[I:** T T rt = T
| —_— — L L | — — L L | m
= = E = E E & 3 I
I I I I I I I I
I I I I I I I I
I I I I GROUND L INE I I I I
I I I I Y I I I I
[ ] ] [ ] ] [ I
I Il Il I Il Il Il Iy
i i i N i i e RN
Lyl [yt [yt [ [yt [yt [yl |y SEE DTL. DWG. NO. \‘ I
Lyl [yt [yt [ [yt [yt [yl |y 606-56B FOR TERMINAL \‘ I
Lyl [yt [yt [ [yt [yt [yl | \”\ | SECTION DETAILS \‘ |
Lyl [yt [yt [ [yt [yt [yl |y \‘ I
L Ll Ll Ll Ll Ll Lhid Lhby 'l
Il I I Il ] ! Il i 125 78
\ 6'-0" [1830] \ 6'-0" [1830] \ 6'-0" [1830] \ 6'-0" 118303 \ 6'-0" [1830] \ 6 -0" [1830] \ 6'-0" [1830] \ 8 -6 1/4" 125951 117 7603
f T T T T T T T T
P!
Do
Do
I
I
ELEVATION ‘} H
I
Do
Do
I
37'-9" [11.505 m) 12'-9 1/4" [3.90 m) L
3 -0
9151 34'-9" [10 590)
3:1 OR
FLATTER
COMPACT SLOPES TO MEET THE DENSITY
REQUIREMENTS OF SECTION 203. 5
o
=z
[
S 5'-8" [1725]
10: 1 OR T .
6" [1501 APPROX.
F Lol
LATTER ° RAIL WIDTH 10:1 OR
— o FLATTER
2'-0" (6101 WIDENING < 5 1 .
@ . < \fi S D D @ [ 1] L] —— __‘FE_EQ 150
T 5 o]0 ol L] @] 1'-0" [305]
//||
9" [230] APPROX. RAIL 50 \
AND POST WIDTH EDGE OF SHOULDER OR FACE OF GUARDRAIL

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.

@ 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.

@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,

GUARDRAIL WIDENING

e ADJACENT TRAFFIC

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

DETAILED DRAWING

ANDA .
SECTION 606 606-558

OPTIONAL BOX
BEAM TERMINAL
SECTION - BEAT

--REVISED- -

EFFECTIVE: FEBRUARY 2005

MAY 2011

MONT ANA DEPART MENT
OF TRANSPORT AT ION




M8 x 191 HEX PC 323126
BOLT WITH ONE REFLECTIVE CHANNEL
FLAT WASHER PC 32307A BILL OF MATERIAL
AND HEX NUT PC 32306A PC 32306A 178 x 178 x 3.2 PC aTyY DESCRIPTION
HSS 152 x 152 x 4.8 HSS 152 x 152 x 4.8 OUTER TUBE
m X X X X 7060 1 | PIPE SLEEVE, 50 DIA. x 150
| | —
,,,,,, e - 7216 ] PLATE WASHER, 75 x 100 x 10
Ly } I } | 7226 ] NOSE RESTRAINT CABLE BRACKET
202 } I } | H | } 7366 2 STEEL TUBE, 152 x 203 x 1525
77777777777777777777 Ll _ E—— . 766G 2 SOIL PLATE, 460 x 610 x 6
A B’ | wi - T174A 1 SLOTTED BEARING PLATE
1 H 30006 1| | CABLE ASSEMBLY
MI2 x 38 HEX
BOLT WITH 2 H PC 96400 H 31486 2 6 DIA. x 51 LAG SCREW
FLAT WASHERS 32406 3 M8 ROUND WASHER
7101 ND HEX NOT 1 POST ANGLE 710 I PC 32305A 32 DIA. x 915
I I BREAKAWAY TENSILE ALL THREAD ROD 32456 3 M8 HEX NUT
I I CONNECTOR gLTCHH ZENHDEX NUTS 32546 3 10 DIA. x 38 LAG SCREW
PC 32515A | Il
<TEEL POST i PC 149594 i 32556 5 MO ROUND WASHER
| STEEL POST i 32646 2 10 DIA. x 127 LAG SCREW
Il Il 33506 4 M16 HEX NUT
H H 34786 4 MI6 x 191 HEX BOLT
1l \ 1l 37006 4 M20 ROUND WASHER
b A b A 37106 2 M20 HEX NUT
[ [ 40446 4 32 DIA. HEX NUT
H }‘H H }‘H 40668 1 WOOD POST, 150 x 200 x 1080
I I 915 I I 915 41068 3 RUBBER PAD, 38.1 x 88.9 x 101.6
—\ - —N\= 41926 4 6.4 mm CABLE CLAMP
v v 43006 | 18 | MI2 ROUND WASHER
H H‘ H H‘ 43036 9 MI2 HEX NUT
ol ol 43086 9 MI2 x 38 HEX BOLT
47196 2 M20 x 254 HEX BOLT
49026 2 M24 ROUND WASHER
POST ATTACHMENT DETAIL POST ATTACHMENT DETAIL 49036 q M24 HEX NUT
(TYP. AT POSTS P6, P7 AND PB) (POST P5) 5044¢G 1 AIRCRAFT CABLE, 6.4 DIA. x 2080
5092C 2 6.4 mm AIRCRAFT CABLE THIMBLE
51886 3 M8 x 191 HEX BOLT
54236 ] 32 DIA. x 915 ALL THREAD ROD
bC 41926, PC 5044G, 96406 3 POST ANGLE, 127 x 89 x 9.5 x 115
AND PC 50926 A 96416 3 SHELF ANGLE, 115 x 3.2 x 486
NOSE RESTRAINT PC 41068
L e By RiamEa B ADS _ zgsézzggému 96426 ] SHELF ANGLE, 115 x 3.2 x 283
w 38524 1| STRUT AND YOKE ASSEMBLY
————— 14959A 1 1625 mm STEEL POST
N I !
N \\\\\\\ e | D 323004 1| WY-BET NOSE ASSEMBLY
178 x 178 x 3.2 | O O N0 N N NN | R 32301A 1 HSS 152 x 152 x 250 INTERMEDIATE SPACER
OUTER TUBE R =
o 323054 ] BREAKAWAY TENSILE CONNECTOR
7777777 e 32306A 1 HSS 152 x 152 x 4.8 TELESCOPING SECTION
} I } PC 722G NOSE Jf 2553?4§30LE )H 32307A 1 OUTER TUBE
202 \ H \ RESTRAINT BRACKET e 30006 | PC TT4A 323098 1 152.4 0.D. x 6.4 x 3860 COMPOSITE TUBE
777777 o CABLE 2 /‘2§¢’Z'CNH°EDPLTAOTEPOST 323108 1 152.4 0.D. x 3.2 x 1830 COMPOSITE TUBE
. p [¢'s) e ASSEMBLY WITH € DIA. x 51 323126_| 3 | REFLECTOR CHANNEL
s W12 x 38 i N\ - L[ LAG SCREWS 32515A | 6 | 1625 mm STEEL POST
Led
HEX BOLT WITH H PC 9641G rlq I XH r
723| 2 FLAT WASHERS | SHELF ANGLE | \ PC 7066 I H M24 HEX NUTS WITH
AND HEX NUT | | | M20 x 254 HEX PIPE SLEEVE i i ONE FLAT WASHER
i ﬂ | BOLT WITH 2 FLAT f” i (EACH END)
PC 32515A I | | NoT RS HEX I I bC 7216
STEEL POST I | ‘ ‘ fl I PLATE WASHER 10 DIA. x 38
I | ‘ L LAG SCREW WITH
| — ,,% —G===F - NE FLAT WASHER
I ‘ } \~2~M16x 191 \} } ONE FL SHE
Il | HEX BOLT AND PC 766G [ P
I | ‘ HEX NUT (TYP.) SOIL PLATE | ‘ 10 DIA. x 127
| \ (TYP. ) | \ LAG SCREW WITH
(I 4‘ } 4‘ } ONE FLAT WASHER
[
[ AL PC 7366 LA I_Elq _
Il \H FOUNDATION
L 902 VT TUBE (TYP.) N ALL DIMENSIONS ARE MILLIMETERS
A | | \ | (mm) UNLESS OTHERWISE NOTED.
A | | |
| ‘ | 1905 | ‘ | PC 40668 WOOD S
H H‘ [ - el BREAKAWAY POST DETAILED DRAWING
| | | | LA REFERENCE DWG. NO.
I i L L STANDARD SPEC. 606-56A
SECTION 606
WY-BET BOX

POST ATTACHMENT DETAIL

(TYP.

AT PQSTS P2,

P3 AND P4)

END ANCHORAGE ASSEMBLY

SECTION A-A

BEAM TERMINAL
SECTION DETAILS

EFFECTIVE: FEBRUARY 2005

=—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




5/16" DIA. x T 1/2"
M8 x 1911
HEX BOLT & NUT
172" DIA. x 2" W/ 2 WASHERS
MI2 x 511 A
ITEM H
BOX BEAM ARl 174" DIA, x 3"
HEAD M6 x 761 ITEM E
\ HEX BOLT & NUT END TUBE RAIL
| W/ WASHER
N e e = ==
| i jf <%>
L ‘ |
A g == ——
f——] 7
‘ —A=—————— T 0 |
[ I e T POST BREAKER
H b _ar
| I [710]
I
ITEM C I ITEM B
gggfogL BRA%?FT UPPER FIRST ITEM F
. X
5/8 DA CABLE ASSEMBLY
HEX BOLT &
NUT W/ WASHER
ITEM G
BEARING PLATE 5/8" DIA x 8"
1" [M241 DIA. HEX M6 x 203]
NUT W/ WASHER HEX BOLT & NUT
EACH END W/ WASHER L

ITEM A 44///’
FIRST POST

LOWER

BOX BEAM HEAD DETAIL

ITEM E
END TUBE
RAIL ITEM K BOX BEAM
END TUBE SECTION RAIL
MTIE PLATE
\ e |
— 8 & |
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
(TYP, TOP & BOTTOM)

FIRST RAIL TIE DETAIL

SECTION -

" A

A

ITEM |
RAIL SUPPORT
BRACKET

5/16" DIA. x 7
M8 x 1911

HEX BOLT & NUT
W/ 2 WASHERS

172"

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, WéxI5, 8'-0" LG. LOWER FIRST POST, W152 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 GAGE 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 POST W/ SOIL PLATE BOX BEAM POST W/ SOIL PLATE

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

a 2 5/716" DIA. x 7 1/2" HEX BOLT (GRADE 5) M8 x 191 HEX BOLT (GRADE 5)

b 1 174" DIA. x 3" HEX BOLT (GRADE 2) M6 x 76 HEX BOLT (GRADE 2)

[« 2 172" DIA. x 2" HEX BOLT (GRADE 2) MI2 x 51 HEX BOLT (GRADE 2)

d 8 5/8" DIA. x 2" HEX BOLT (GRADE 5) MI6 x 51 HEX BOLT (GRADE 5)

e 1 5/8" DIA. x 8" HEX BOLT (GRADE S) MI6 x 203 HEX BOLT (GRADE 5)

f 1 5/8" DIA. x 3" HEX BOLT (GRADE 5) MI6 x 76 HEX BOLT (GRADE 5)

9 2 5/16" DIA. HEX NUT M8 HEX NUT

h 1 174" DIA. HEX NUT M6 HEX NUT

j 2 1/2" DIA. HEX NUT MI2 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 MI12 WASHER

s 10 5/8" DIA. WASHER MI6 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

REFERENCEC DWG. NO.
STANDARD SPEC. -
SECTION 606 606-568

BEAT
BOX BEAM TERMINAL
SECTION DETAILS

--REVISED- -

EFFECTIVE: FEBRUARY 2005

MAY 2011

MONT ANA DEPART MENT
OF TRANSPORT AT ION




3 INTERMEDIATE POSTS (NO
CONNECTION TO RAIL REQUIRED)

STANDARD W-BEAM GUARDRAIL

11.895 m BOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS

SEE
ARE

STANDARD BOX BEAM

ANCHOR DETAIL (SPRING COMPENSATORS
NOT REQUIRED AT THIS LOCATION)

PAY LIMITS ®

GUARDRAIL PAY LIMITS (D

CABLE END
ASSEMBLY

(RCEQ3%) NESTED

W-BEAM

19. 1 DIA, CABLE

178 x 102 x 12,7 L\\

3150 — -
\ N SEE DETALL " A" T N——6: 1 SLOPE BREAK LINE | _ *'@ﬁ’ '''''
300 (MIN. ) =
FIRST W-BEAM POST 915 915 . M20 x 203 HIGH STRENGTH
SEE DETAIL "B \ HEX BOLT (FBX20b%) AND NUT
- | N; (FNX20b%) WITH 2 HARDENED
305 | 1500 - 25.4 DIA. HOLES IN BOX FLAT WASHERS (FWC20b%)
BEAM RAIL BOTH SIDES (3 PER CONNECTION)
| .H H 11 [ i i T —— b b 4‘ DETAIL A SECTION E-E
/| teos | 1sos | isso /[ 915 | 35 \mﬁsns 915 | 315 A BLAN
w w w w w w BOX BEAM F
W-BEAM GUARDRAIL  NESTED W-BEAM / 1830 1830 1830 GUARDRAIL
GUARDRAIL (FIRST 360
3.81 m SPAN ONLY) '3”“ r“ i 50 50 %0
Il Il |
— TWO-WAY TRAFFIC S Ne \ | | |
|3:|r/(205 °\® A Hﬁiﬁi—ﬂ 77777
) OR ( ONE-WAY TRAFFIC 76 6.4 DIA. I ) g g 1
BOX BEAM TO W-BEAM TRANSITION SECTION ® 12.7 HOLE las . 75 15 15
ONE-WAY TRAFFIC R A ST ST ey 7y
R —— L —— ) - O OO O
.38, ] a5 90 , 75 75 15
203 x 102 x 12.7 L e :
OR 2 ~ 12.7 PL. WELDED 57 ﬂ% D— OO
OR 12.7 BENT PL.
6.4 STIFFENER PL..
& RESURED . 22 DIA. (TYP.)
17.5 DIA. HOLES FOR TION F-F PLAN
MI4 x 203 HEX BOLT SECTION F-F ANCHOR ANGLE®@ PLAN
(FBX14a%) AND NUT
152 158 (FNX14a%) WITH 2 FLAT DETAL
WASHERS (FWC14a%)
61750 4.8 DIA. BRASS KEEPER
2z (TYP. )ﬁ h ROD (BEND BOTH ENDS
915 = 1 i N /  AFTER INSTALLING CABLE)
6 1 38 U U
== —B
_ ~ ANCHOR ANGLE L —
'\S (
MI6 GUARDRAIL SEE  DETAIL) — 6 38
CUT AND WELD 130 100
BOLTS AND RECESS
NUTS (FBBOI%) AS NEEDED® SECTION A-A | “peoe] ‘
(4 REQUIRED) _ A 915
DETAIL B # __'J ¢ ELEVATION
CUT AND BEND PLAN CABLE END A - A
AS NEEDED 5 ASSEMBLY (RCEO3%) NOTES:
FIT W-BEAM (3 PER ANCHOR)
¢ D 0 REBAR (DSEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
762 90 710 : 8 ~ M20 HOOKED ANCHOR L»B BEAM GUARDRAIL AND ASSOCIATED DETAILS.
B RODS (FRH20a%) WITH
SEE DTL. DWG. NO. 606-05A AND 606-05B FOR
26 || 152 HEX NUT (FNX20a%) & ANCHOR DETAIL® @ w
44 ~ ’*50 BOX BEAM RAIL FLAT WASHER (FWC20a%) TOPLAN STANDARD W-BEAM GUARDRAIL AND ASSOCIATED
‘ =13 12 on (RBMO T %) ON EACH ROD PLAN DETAILS.
(2. )
! ) L\‘_@ | 75 CL. RTICAL #10 (D MANUFACTURE ANCHOR ANGLES USING AASHTO M 270M
e e e R B B I (TYP.) 3 HORIZONTAL & 3 VERTICAL GRADE 250 STEEL. ALL WELDING IS TO CONFORM
HIH o | | o % BARS IN EACH FACE TO THE APPLICABLE AWS CODE.
I |
:::::::*Wl%;:::%%::::::::: T \ 915 (@ GALVANIZE ANCHOR ANGLES IN ACCORDANCE WITH
T Q1 | AASHTO M 111M.  NO PUNCHING, DRILLING, WELDING
PONENTS AFTER
I I 2.7 DIA. HOLES IN BOX BEAM OR CUTTING IS PERMITTED ON COM
™ tvPE A BOX H SECTION B-B 222 DA HOLES N Box RAIL TOP AND BOTTOM FOR GALVANIZING.
| BEAM POST L . . MIO x 191 HEX BOLT (FBX10a%) -
W-BEAM RAIL (PSEOB¥) BEAM RAIL BOTH SIDES AND AND NUT. (FNX100%) WITH 2 FLAT (B USE CLASS "DD" CONCRETE TO CONSTRUCT ANCHOR.
(RWM02o DX 22.2 x 63.5 SLOT'IN W-BEAM WASHERS (FWC10a%) ® ANY HOLES, CUTS, SLOTS OR WELDS MADE ON THE
0(5E2¥ggzgl-ﬂbs*§f) ¢ D g?,!'\»LEprOTRH '\EEOX x302|_013 H(Iggxzo,;*) W-BEAM OR BOX BEAM RAIL AFTER GALVANIZING IS TO
3.81 m SPAN DETAIL B AND NUT (FNX20b%) WITH 2 BE PAINTED WITH AN APPROVED GALVANIZING PAINT.
ONLY) HARDENED FLAT WASHERS
76 LAP ALL W-BEAM SPLICES IN THE DIRECTION OF
ELEVATION (FWC200%) ~ ®ADJACENT TRAFFIC.
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
18 OF GUARDRAIL HARDWARE.
T
P 51 44 44 VBt ALL DIMENSIONS ARE MILLIMETERS
i i i 12 GA (mm) UNLESS OTHERWISE NOTED.
22.2 DA, WOLES T[T ———1 L (2.7 mm)
! ! ! A DETAILED DRAWING
o SN f@@@f a REFERENCE DWG. NO.
64 s ™ Mi2 x 38 HEX BOLT STANDARD SPEC. 606-58
38 23.0 x 28.6 SPLICE BOLT SLOT B BEAM Sopp Rt (FBX120%) AND NUT SECTION 606
‘ L FOR M16 GUARDRAIL BOLT & (FNX12a%) WITH 2 FLAT
‘ ‘ ‘ RECESS NUT (FBBO1%) TYP. % WASHERS (FWC12a%) BOX BEAM TO W-BEAM
TRANSITION SECTION
S :Z)?ZZTATL S SECTION D-D SECTION C-=C --REVISED-- |EFFECTIVE: FEBRUARY 2005
E— Janvery 2008 = WONTANA DEPARTMENT
A . OF TRANSPORTATION




REFLECTOR (®

PTIONAL TAPERED EN RN )
OPTIONAL ERED END ® ﬂ 44 | |
| |
T
| i \7\i152 207 | a4 _
2! ‘ LOOP (TYP.) \ | 375 10—
Joo / (SEE LOOP DETAIL) S ====p—+F By = — —- |
T I | 190 R / N
190 o ]
== _________ T T T E‘ 813 89 102 [152
fffffffffffffff 3 OPTIONAL LOOP (TYP. ) 7‘ 190 [
190 | (SEE OPTIONAL T e [ N N SRR S 2 -+t
LOOP DETA'L) - —"—"——"—=—TFr— 273 /= N\ N . I
e l 7 S S H } 3
" see nore fl T K |
940 1170 57 ‘ 76 76 | |
T T 1
END VIEW
* SEE NOTE ELEVATION VIEW * SEE NOTE
76 SQUARE WASHER INTERMEDIATE REBAR NOT END VIEW
(6 THICK) 25 SHOWN FOR CLARITY e 32 DIA. PIN
(TACK WELD) i W/ 76 SOUARE
= [ WASHER (SEE
I - (- DETAIL) OPTIONAL
; \ ' ' TAPERED
505 : v . ] T—M (3 END ®
M | \ ' ' ] ‘
E ! ! — | 44— =
AL I
- > = vl = @ ” 200 - miy:
B . : i |
; : / 207 | 11152
A ' ALTERNATE 200 mm DIA. HOLE \ \ 251
FOR SPECIFIC SITES SENSITIVE H s
TO SMALL ANIMAL CROSSINGS %% R I
A—ﬁf 3.05 m i b
32 ALTERNATE CONCRETE BARRIER 190 }T‘Tﬁ*:?
SEE ALTERNATE PLAN VIEW RAIL DETAIL | |
CONNECTING PIN DETAIL SEE ALTERNATE PLAN VIEW RAIL DETAIL \ 25 190
RAIL DETAIL s #16's (TYP.) OPTIONAL —<s =
TAPERED - -1
END ® 32 R 190 |
T (®REFLECTORIZED TYPE I | \ 190
38 CL. o C r] | 111 (HIGH INTENSITY) I il l—25
e | | AR i
238 - e
#16's AT 280 0.C. ‘ ‘ #16 REBAR ! T'fﬁ,?
(SEE REBAR DETAIL) r } } 464 ) } |
Ll |
197 667 % A ——————
38 cL. ] C 292 R e 50 e
(TYP. ) I [ ‘ | )
197 | A\ | PNl
i 4 & - L - - L R > o o
0 i N 137 137
s1 1 426 108
12 10 SPACES AT 280
END VIEW REBAR DETAI REFLECTOR
(SEE NOTES)
ELEVATION VIEW
19 DIA. BAR NOTES:
22 R L %19 mm CHAMFER ENTIRE OPENING
X / i (DUSE CLASS "DD" CONCRETE OR EQUIVALENT. (OR SUFFICEENTLY ROUNDED SO
THAT A SMOOTH EDGE RESULTS. )
. g > REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO 13 mm CHAMFER IS ACCEPTABLE.
0OP FABRICATION REQUIREMENTS:
19 DA BAR ‘ 990 AASTITO M 31, GRADE 420. #% USE THE ALTERNATE 200 mm DIA
1. USE REINFORCING STEEL CONFORMING TO ASTM mm DIA.
9.5 () 102 A 706M. GRADE 420 FOR REBAR BEING WELDED () CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED HOLE IN THIS RAIL ON A CASE-BY-
T (TYP. ) TO LOOPS AND CONFORMING TO AASHTO M 270M, GRADE 250 OR BETTER. CONNECTING CASE BASIS AS SPECIFIED IN THE
2 R / 9.5 (6) 102 : j _ PINS NEED NOT BE PAINTED. PLANS.
, , 2 O e GO oL F Moo ROuND BARS. 57 RAI'” @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
= . 532 TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE. ALL DIMENSIONS ARE MILLIMETERS
|52 | 883 | D B O e s A AT () THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST (mm) UNLESS OTHERWISE NOTED.
‘ ‘ MARRING THE BAR. DO NOT HEAT THE BAR TO OPTIONAL LOOP DETAIL CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
#19 REBAR FACILITATE BENDING PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
102 [ : FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL DETAILED DRAWING
= ) 4. WELD REBAR TO LOOPS USING 3 mm DIA. E8018 OPTIONAL LOOP FABRICATION REQUIREMENTS: AS ON TANGENT.  THIS IS TO BE DETERMINED EARLY IN FABRICATION. REFERENCE DWG. NO.
ROD. DO NOT TACK WELD THE PIECES TOGETHER STANDARD SPEC. _
PRIOR TO WELDING. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO @mmg:c%;tgpgoggsg%EﬁITLloflgEnggkéaegfstERndeNTﬂgléLomeHNEARRow SECTION 554, 606 606-60
LOOP DETAIL M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS. PAVED (FLUSH) MEDIAN APPLICATIONS. REFLECTORIZE BOTH SIDES
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH ' . CONCRETE
THE CURRENT EDITION OF AWS DI.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN B
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT (DO NOT INSTALL UN-ANCHORED CONCRETE BARRIER RAL FOR OBSTACLES BARRIER RAIL

UNTIL IT HAS BEEN INSPECTED.

6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3.
SMOOTH ROUND BARS OR REINFORCING STEEL.

THE BAR TO FACILITATE BENDING.

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

WITHIN 2.0 m OF THE BASE (TRAFFIC SIDE) OF THE RAIL. SEE DTL.

DWG. NO. 606-62 FOR CONCRETE BARRIER RAIL ANCHORS.

--REVISED- -

EFFECTIVE: APRIL 2006

® THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE January 2008

=—  WONTANA DEPARTMENT

TO THE VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS.
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TRAFFIC
SIDE

50.8 DIA. PINNING
HOLE (TYP.)

TRAFFIC
SIDE

TRAFFIC
SIDE

NON-TRAFFIC

SIDE SIDE

TRAFFIC

TRAFFIC

TRAFFIC
SIDE

NON-TRAFFIC

SIDE SIDE

ATTACHMENT "A"
(SEE DETAIL)

ATTACHMENT "A"
(SEE DETAIL)

ATTACHMENT "B"
(SEE DETAIL)

ATTACHMENT "A"
100 (TYP.) (SEE DETAIL)
45° (TYP. )v/‘i
ASPHALT PAVEMENT
\ /| Ly \ $ T
324 (TYP.) \ P > \ | \ \
J 5 DRILL 25 DIA. PILOT HOLES
- WHEN NECESSARY
25.4 DIA. x 762
GALVANIZED STEEL PIN
END VIEW (TYP. ) END VIEW OPTION | = TRAFFIC ON BOTH SIDES OF C.B.R. END VIEW
“oPTON 1) ~OPTION 2) OPTION 2 = TRAFFIC ON ONE SIDE OF C.B.R. (OPTION 1)
TYPE 1 ANCHOR
(FOR TEMPORARY OR PERMANENT CONCRETE BARRIER
RAIL INSTALLATIONS ON ASPHALT PAVEMENT)
ATTACHMENT
PINNING HOLE (TYP.) LOCATION (TYP. )
600 600 600
a‘ ’«300
I
o O/ o o
0o L] s 2=
(=] o <
6
300»] — 0
TYPE 2 ANCHOR
TYPE 1 ANCHOR PLAN VIEW
PLAN VIEW
76
TYPE 2 ANCHOR: TYPE 2 ANCHOR:
76 x 12 x 140 ] =38 I, 27.0 DIA. HOLE
Y,
TYPE 3 ANCHOR: TYPE 3 ANCHOR:
76 x 10 x 140 | T 20.6 DIA. 20.6 DIA. HOLE
i 76
| TYPE 2: 12 !
TYPE 3: 10 TYPE 2 ANCHOR: \
‘ 76 x 16 x 12 L x 200 i
‘ 76 \
: TYPE 3 ANCHOR: i
| 76 x 76 x 10 L x 200 | T
| | |
T (- ‘ 100 ‘
TYPE 2 ANCHOR: | \ 100 ‘ ‘ TYPE 2 ANCHOR: L
27.0 DIA. HOLE - . ‘ 25.4 EXPANSION BOLT WITH [— 200
| __\ 140 MIN. EMBEDMENT as
TYPE 3 ANCHOR: | 200
20.6 DIA. HOLE a4 TYPE 3 ANCHOR:
19.0 EXPANSION BOLT WITH
89 MIN. EMBEDMENT
ATTACHMENT "A" DETAIL ATTACHMENT "B" DETAIL

n" T
o U

CONCRETE PAVEMENT
/] RN

2
o
=
o

3
o
o

v

END VIEW
(OPTION 2)
TYPE 2 & 3 ANCHORS
(FOR TEMPORARY CONCRETE BARRIER RAIL
INSTALLATIONS ON CONCRETE PAVEMENT)
ATTACHMENT
LOCATION (TYP.)
600 600

L
[T

LI
T

‘ 1525

TYPE 3 ANCHOR
PLAN VIEW
NOTES:

(DUSE THESE ANCHORS WITH STANDARD CONCRETE BARRIER
RAIL (C.B.R.), AS SHOWN IN DTL. DWG. NO. 606-60,
WHEN DEFLECTION OF THE SYSTEM NEEDS TO BE LIMITED.

(@ CAST THE PINNING HOLES INTO THE C.B.R USING 50.8
I.D. STEEL PIPE. DO NOT DRILL THE PINNING HOLES.

@ USE STEEL CONFORMING TO AASHTO M270M, GRADE 250 OR
BETTER FOR PINS AND ATTACHMENT ANGLES. GALVANIZE
IN ACCORDANCE WITH AASHTO MI111M.

(@USE TYPE 2 ANCHORS WHEN A DEEPER EMBEDMENT (140 mm)
INTO THE BRIDGE DECK OR CONCRETE PAVEMENT IS PERMISSIBLE.

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

(®USE SHIMS TO PROPERLY FIT THE TYPE 2 OR TYPE 3 ANCHORS
TO THE BARRIER AND ROADWAY SURFACES.

(D AFTER REMOVING TYPE 2 OR TYPE 3 ANCHORS, CLEAN THE
HOLES IN THE CONCRETE PAVEMENT AND FILL WITH AN

APPROVED NON-SHRINK OR EPOXY GROUT. ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED.
@®REMOVE TYPE 1 ANCHORS BY FIRST DRIVING THE STEEL PINS
DOWN THROUGH THE BARRIER TO ALLOW LIFTING OF THE

BARRIER WITHOUT INTERFERENCE. THEN REMOVE THE PINS

FROM THE PAVEMENT AND FILL THE PINNING HOLES WITH AN DETAILED DRAWING

APPROVED SEALANT. REFERENCE DWG. NO.
STANDARD SPEC. 606-62

(DO NOT INSTALL ANCHORED CONCRETE BARRIER RAIL FOR SECTION 554, 606

OBSTACLES WITHIN 1.1 m OF THE BASE (TRAFFIC SIDE) OF

THE RAIL. CONCRETE BARRIER RAIL

ANCHORS

EFFECTIVE: APRIL 2006

=—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




REFLECTOR ®

25 R - 102
/ OPTIONAL TAPERED END () a4 N
T
| \7\ il 52
359 ‘ . | 315
| I |
LOOP (TYP. )
‘ / (SEE LOOP DETAIL) “e——————————— | (B S & 559 -
= s o e |
| . |
267 | ; | 267
e - - -
r J - e EEEEEEEEEE — 89 =
— e s e : £ , \
267 | OPTIONAL LOOP (TYP.) | | 267
(SEE OPTIONAL e
25 R = *f=f‘*5:}:::::::::::: LOOP DETAL) ——— ——————— == =7~ TD - ar9 = 521
356 | { |
= e 4 -+
™~ % see NoOTE T” r
940 1170 57 ‘ 102
T T 1
ND VIEW * SEE NOTE ELEVATION VIEW * SEE NOTE
’5 INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY —
76 SQUARE WASHER :—L— ‘ i ‘
(6 THICK) B } ' '
(TACK WELD) I \ . ‘ N a4 (23 END VIEW
ate| | \,: : | s o (- _
N 838 ‘ | ; : b
- A ' X ===
§ ) ) i —— <
| | . . |
Ly | ! ! | U
| X X | T 200 —— 11
I i . i
e \ £ \ /
32 ALTERNATE 200 mm DIA. HOLE
‘ 3.05 m | FOR SPECIFIC SITES SENSITIVE
CONNECTING PIN DETAIL TO SMALL ANIMAL CROSSINGS
SEE ALTERNATE TALL
S AL RNA T eH PLAN VIEW ALTERNATE TALL CONCRETE
305 RAIL DETAIL % BARRIER RAIL DETAIL
38 CL. (TYP.) #19's (TYP. ) OPTIONAL "‘5*‘ ’*
1 / TAPERED 2R
‘ / END (D
y | | Ea—
197 #19's AT 280 0. C. | / |
B (SEE REBAR DETAIL) ‘ ‘
197 | / | #19 REBAR
b | | \ 152 795
| |
197 38 CL. (TYP.) :' ': 1022
197 } } 292 R
B i | -
197 ‘ \\ ‘
| AN 4\ 279
- i H——— - === == — = —— == — = = -
o n |’| 159
L s 686
10 SPACES AT 280
125 —|
END VIEW ELEVATION VIEW 19 DIA. BAR REBAR DETAIL
22 R /
Q0P FABRICATION REQUIREMENTS: (
I. USE REINFORCING STEEL CONFORMING TO ASTM ‘ 990
19 DIA. BAR A T06M, GRADE 420 FOR REBAR BEING WELDED
TO LOOPS. ‘
9.5 (6) 102
) (TYP.) 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS c , 6 : 83
9.5 (8) 102 CONFORMING TQO AASHTO M 270M, GRADE 250. Ajmz
22 R 57 R =
X@ . . 3. COLD BEND THE LOOPS BY USING A JIG THAT - - 2
82 WILL PRODUCE AN ACCURATE RADIUS WITHOUT
‘ - 1 MARRING THE BAR. DO NOT HEAT THE BAR TO QPTIONAL LOOP DETAIL
|52, | 883 | FACILITATE BENDING. 08
|
#19 REBAR 4, WELD REBAR TO LOOPS USING 3 mm DIA. E8018 OPTIONAL LOOP FABRICATION REQUIREMENTS:
102 [ ROD. DO NOT TACK WELD THE PIECES TOGETHER
— , PRIOR TO WELDING. I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO REFLECTOR
M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS. “ISEE NOTES)
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
LOOP DETAIL THE CURRENT EDITION OF AWS D1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
=T Lt AL PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING.
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

OPTIONAL
TAPERED

END D

315

|
|
2SI
315
[N

[

1169 267 \
‘ 267

1169 T

267
267

SMOOTH ROUND BARS OR REINFORCING STEEL.

REINFORCING STEEL.

OPTIONAL
TAPERED
END @D

32 DIA. PIN

W/ 76 SQUARE
WASHER (SEE
DETAIL)

NOTES:
(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M 31M, GRADE 420.

@) CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED AND
CONFORMING TO AASHTO M 270M, GRADE 250 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

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

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST 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 9.15 m. FOLLOW THE MANUFACTURER'S
SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH)
MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

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

%19 mm CHAMFER ENTIRE OPENING
(OR SUFFICIENTLY ROUNDED SO
THAT A SMOOTH EDGE RESULTS. )

I3 mm CHAMFER IS ACCEPTABLE. ALL DIMENSIONS ARE MILLIMETERS

%% USE THE ALTERNATE 200 mm DIA. (mm) UNLESS OTHERWISE NOTED.

HOLE IN THIS RAIL ON A CASE-BY-

CASE BASIS AS SPECIFIED IN PLANS. DETAILED DRAWING

REFLECTORIZED TYPE REFERENCE DWG. NO.
Il (HIGH INTENSITY ) STANDARD SPEC. 606-64
SHEETING, WHITE SECTION 554, 606

OR YELLOW

PER MUTCD ® TALL CONCRETE

BARRIER RAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




19 DIA.

BAR

9.5 (&)

102

LOOP FABRICATION REQUIREMENTS:
USE REINFORCING STEEL CONFORMING TO ASTM A 706M, GRADE 420 FOR REBAR BEING WELDED TO LOOPS.

TYP.
76 89 9.5 (6) —/ _ 102 19 DIA. BAR
22 R 22 R / 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M 270M, GRADE 250.
@®REFLECTORIZED TYPE % I ) ¥ > 3. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE RADIUS WITHOUT MARRING
I (HIGH INTENSITY) (- i X 582 C , THE BAR. DO NOT HEAT THE BAR TO FACILITATE BENDING.
SHEETING, WHITE OR 15z | 383 ‘
YELLOW PER MUTCD ‘ ‘ 990 ‘ 4, WELD REBAR TO LOOPS USING 3 mm DIA. E8018 ROD. DO NOT TACK WELD THE PIECES TOGETHER
108 o L 19 REBAR PRIOR TO WELDING.
—— [ } 5. USE A CERTIFIED WELDER IN ACCORDANCE WITH THE CURRENT EDITION OF AWS D1.4. DO NOT
238 T ) ¢ PLACE THE WELDED ASSEMBLY IN THE FORM UNTIL IT HAS BEEN INSPECTED.
REFLECTOR 152
305 —] (SEE NOTES) LOOP DETAIL 57 R 6. NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.
10z T OPTIONAL LQOP FABRICATION REQUIREMENTS:
89 ~ PTIONA P TAI
OPTIONAL LOOP DETAIL I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
. REFLECTOR © M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS.
152
2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
359 102 ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
89 THE BAR TO FACILITATE BENDING.
559 LOOP (TYP. )
— B a4 / (SEE LOOP DETAIL) 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REEEEEEELS | REINFORCING STEEL.
\ I 207
267 | i [ 146
1169 S —— — | 375 32 R
89 ’ — \ 1 - ———————— ﬂ ‘ 190
‘ OPTIONAL LOOP (TYP.) I [ —
267 (SEE OPTIONAL S === —— o 813
| LOOP DETAIL) —— E 89
419 — A S C,L -1 | | 190 7]
521 N ———————————=— ‘¥ |
‘ S —— - 273
356 | | 349 #16 REBAR
- ,,,,,,,,,,,,,,,,,,,,,,',,77777777777777777& 752 795
= se nore Tﬂ 1022
57 re ]
735 1170
i w 292 R
* SEE NOTE ELEVATION VIEW % SEE NOTE -
RIGHT END VIEW 159
INTERMEDIATE REBAR NOT SHOWN 686
FOR CLARITY ‘
25
r6 sounre N B 32 R REBAR DETAIL LEFT END
mi 416
WASHER - f T | 44 (£3)
(6 THICK) ‘ ¥ 1 NOTES:
(TACK WELD) E \ @
( E 7 } #16 REBAR (USE CLASS "DD" CONCRETE OR EQUIVALENT.
464
WL 838 (LT. END) \ ‘ [ . 305 @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
v 597 (RT. END) H \ | [ I EE— 667 AASHTO M 31M, GRADE 420.
[ I B - 292 R
1l 3 CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED
/L/— AND CONFORMING TO AASHTO M 270M, GRADE 250 OR BETTER.
CONNECTING PINS NEED NOT BE PAINTED.
3.05 m A @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT
o 137 137 TAPER TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS
s ARE ACCEPTABLE.
PLAN VIEW

CONNECTING PIN DETAIL

38 CL. (TYP)

#16's @ 280 0.C.
i (SEE REBAR DETAIL)

38 CL. (TYP)

255 R

832

LEFT END VIEW

NOTE:

LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER
RAIL SECTIONS. TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL
POSITION FROM THE BOTTOM AND THE 38 mm CLEARANCE AT ALL LOCATIONS.

#16's (TYP.)

‘ 10 SPACES o 280

ELEVATION VIEW

REBAR DETAIL RIGHT END

426

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO

38 CL. (TYP. )j

#16's @ 280 0.C.
(SEE REBAR DETAIL)

255 R

38 CL. (TYP.)

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 TQ RAIL EVERY 9.15 m. FOLLOW THE
MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE MOUNTING.
IN NARROW PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE
BOTH SIDES.

(@ SEE DETAILED DRAWINGS 606-60 AND 606-64 FOR INFORMATION
67 ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS. THE
OPTIONAL TAPERED END DETAIL MAY ALSO BE USED HERE.

[ %19 mm CHAMFER ENTIRE QPENING (OR SUFFICIENTLY ROUNDED
172 SO THAT A SMOOTH EDGE RESULTS.) 13 mm CHAMFER IS
ACCEPTABLE.
197
DETAILED DRAWING
Y ALL DIMENSIONS ARE MILLIMETERS |REFERENCE DWG. NO.
197 (mm) UNLESS OTHERWISE NOTED. STANDARD SPEC. 606-66
SECTION 554, 606

CONCRETE BARRIER

RAIL TRANSITION

610

RIGHT

END VIEW

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




813

25 R
375
255 R A
89
330 21 349
178 76
LEFT END VIEW

NOTE:

REBAR TYPICAL AT LEFT END ONLY. TAPER THE
REBAR HEIGHT AS NEEDED, BY MAINTAINING THE
VERTICAL POSITION FROM THE BOTTOM AND THE
38 mm CLEARANCE AT ALL LOCATIONS.

2R {
a 38 CL. r
(TYP. )
#16 REBAR #16's AT 280 O.C. 238
422 464 (SEE REBAR DETAIL) a
667
292 R 38 CL. 191
/A L (TYP.) r
244 197
137 137 1
426 571
REBAR DETAIL LEFT END LEFT END VIEW
76 SQUARE WASHER
(6 THICK) 25
(TACK wtzw)\\=
—h 597
B Yt * SEE NOTE

CONNECTING PIN DETAIL

ISOMETRIC VIEW

190
- -
,,,,,,,, ; — [
‘&* SEE NOTE T r
57 76
635 1170
T 1
* SEE NOTE ELEVATION VIEW % SEE NOTE
INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY
305

44 (= S)J

76 =

LOOP (TYP. )
(SEE LOOP DETAIL)

255 R

178

NOTES:

a

3.05 m

PLAN VIEW

OPTIONAL LOOP
(SEE OPTIONAL
LOOP DETAIL)

I
I
(::l:’;:::i = ::*\“\

(TYP. )

#16's (TYP.)

I
|l
),

\4

—l -

152

TO FACILITATE FORM REMOVAL.

RIGHT END VIEW

(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M 31M, GRADE 420.

() CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M 270M, GRADE 250 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

@ CUTOUTS ON LEFT END OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
RECTANGULAR CUTOUTS ARE ACCEPTABLE.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST

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.

(® SEE DTL. DWG. NO. 606-60 FOR INFORMATION ON THE ADJACENT

CONCRETE BARRIER RAIL SECTION.

DETAIL MAY ALSO BE USED HERE.

THE OPTIONAL TAPERED END

%19 mm CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A

SMOOTH EDGE RESULTS. )

f
mia
I
|
|
|
|
|
|
|
|
|

9 SPACES AT 280

ELEVATION VIEW

19 DIA. BAR
3.5 (6) ~ 102

102

9.5 (6)
22 R
== e

(TYP. )

@‘&?\C \ 152 ! 883 |
L #19 REBAR
102 [
— )
LOOP DETAIL

LOOP FABRICATION REQUIREMENTS:

USE REINFORCING STEEL CONFORMING TO ASTM
A 706M, GRADE 420 FOR REBAR BEING WELDED
TO LOOPS.

LOOP ENDS CONSIST OF SMOOTH ROUND BARS
CONFORMING TQ AASHTO M 270M, GRADE 250.

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.

WELD REBAR TO LOOPS USING 3 mm DIA. E8018
ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING.

USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS D1.4. DO NOT
PLACE THE WELDED ASSEMBLY IN THE FORM
UNTIL IT HAS BEEN INSPECTED.

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

13 mm CHAMFER IS ACCEPTABLE.

— 19 DIA. BAR

)

]

22 R
X

990 |

i

OPTIONAL LOOP DETAIL

OPTIONAL LOOP FABRICATION REQUIREMENTS:

1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS.

2. 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.

3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

REINFORCING STEEL.

ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SN SPEC DWG. NO.
ANDA . B
SECTION 554, 606 606-68

CONCRETE BARRIER
RAIL TERMINAL SECTION
(ONE-WAY DEPARTURE)

--REVISED--

January 2008

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT

OF TRANSPORTAT ION
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DTL. DWGS. WHERE PARTS USED DTL. DWGS. WHERE PARTS USED
SCHEDULE OF GUARDRAIL HARDWARE 218|232 =|322|2 2|z lel2|aln |52 SCHEDULE OF GUARDRAIL HARDWARE A EE MR RN AN
DESIGNATION DESCRIPTION DTL. DWG. NO.|GUARDRAIL | o |6 |o|w|w|w|w|w|o|v|o g olo|lo|lo|o|o|e DESIGNATION DESCRIPTION DTL. DWG. NO.[GUARDRAIL| |0 |w|w|w|w|w|o|ed|w|w g olo|o|wlv|e|o
o oe-wen | TPE @|G)$1818|5|8]8|8|8|S| 822 |5|5|8[8[8[S © Gos-ww | TPE @|S)81818|8|€|8|8|8|8| 8|3 |8(8|8|2|8|8|8
FBBO1-05 |M16 GUARDRAIL BOLT AND RECESSED NUT 82 w X[ x{x|x|x]x X X N/A TURNBUCKLE CABLE END ASSEMBLY 94 c X
FBHO!  |M8 HOOK BOLT 92 C X N/A KEEPER PLATE 95 c X
FBHO2 M8 ALTERNATE HOOK BOLT 92 3 X N/A TYPE B BOX BEAM POST 97 B X
FBX10a |MI10 HEX BOLT 82 B x| x|[x|x X N/A SUPPORT BRACKET WITH TS152 x 152 x 4.8 BLOCKOUT 97 B X
FBX12a |[M12 HEX BOLT 82 B, C X x| x[x|x X N/A TRANSITION POST 97 B X
FBX14a |M14 HEX BOLT 82 B X N/A TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. | 98 B X
FBX16G |M16 HEX BOLT 82 w X X N/A TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. | 98 B X
FBX20a |M20 HEX BOLT 82 w X N/A TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 2 98 B X
FBX20b |M20 HIGH STRENGTH HEX BOLT 82 B X X[ x|x[x N/A TS152 x 51 TO TS152 x 152 CONNECTION SLEEVE 98 B X
FBX22b |M22 HIGH STRENGTH HEX BOLT 82 W x| x N/A TS152 x 51 CONNECTION SLEEVE 98 B X
FBX24b |M24 HIGH STRENGTH HEX BOLT 82 B X N/A TS152 x 152 x 4.8 TRANSITION RAIL 98 B X
FCAO!  |CABLE ASSEMBLY 84 w X X N/A 6.4 SHIM PLATE 99 B X
FMMO1  |CABLE WEDGE 94 c X N/A ANCHOR RAIL SECTION 99 B X
FMMO2  [POST SLEEVE 84 w X X N/A RUB RAIL ANCHOR BRACKET (JERSEY RAIL) 99 B X
FNS20  |M20 SQUARE NUT 82 c X N/A RUB RAIL ANCHOR BRACKET (VERTICAL BRIDGE RAIL) 99 B X
FNXO8a |M8 HEX NUT 82 c X N/A TS152 x 51 x 4.8 RUB RAIL 99 B X
FNX10a [M10 HEX NUT 82 B x| x|[x|x X
FNX12a |M12 HEX NUT 82 B, C X X[ x|x|[x X
FNX14a |[M14 HEX NUT 82 B X
FNX16a |M16 HEX NUT 82 w X X NOTES:
FNX20a |M20 HEX NUT 82 ] x| x
(D SEE AASHTO-AGC-ARTBA JOINT COMMITTEE
FNX20b M20 HIGH STRENGTH HEX NUT 82 B X[X|X[X TASK FORCE 13 REPORT "A GUIDE TO
FNX22b |M22 HIGH STRENGTH HEX NUT 82 w X | X STANDARDIZED HIGHWAY BARRIER HARDWARE"
PUBLICATION FOR ADDITIONAL AND DETAILED
FNX24a |M24 HEX NUT 82 w X X HARDWARE SPECIF ICATIONS.
FNX24b |M24 HIGH STRENGTH HEX NUT 82 B X .
FPAO!  |GUARDRAIL ANCHOR BRACKET & END PLATE 84 [ X X (D GUARDRAIL_TYPE CODES:
FPAO2  [CABLE ANCHOR BRACKET 95 C X W = W-BEAM METAL GUARDRAIL
C = CABLE GUARDRAIL
FPBO1 BEARING PLATE 18 & 46 W X X B = BOX BEAM GUARDRAIL
FPPO1  |BOX BEAM SUPPORT BRACKET 97 B X[ x|x|[x X
FRH20a |M20 HOOKED ANCHOR ROD 82 c X X
FWCI0a |M10 FLAT WASHER 82 B X[ x|x|[x X
FWCI2a |M12 FLAT WASHER 82 B, C X x| x|[x|x X
FWCl14a |M14 FLAT WASHER 82 X
FWCI6a |M16 FLAT WASHER 82 W x| x[x|[x|x|x X
FWC20a |M20 FLAT WASHER 82 c, W X | x X
FWC20b |M20 HARDENED FLAT WASHER 82 B X x [ x| x|x
FWC24a |M24 FLAT WASHER 82 w X X
FWRO3  [RECTANGULAR PLATE WASHER 84 W X
PDBO!  |WOOD BLOCKOUT 05A & 058 w X[ x|x|[x[x
PDEO2  [WOOD GUARDRAIL POST 05A W X X
PDEO9  [CRT POST 46 [ X X
PDFO!  |WOOD BREAKAWAY PQOST 46 w X
PDFO3  [END POST 18 [ X
PLSO!  [SOIL PLATE 92 & 97 B, C X X | x| x
PLSO3  [SOIL PLATE 46 w X
PSEO!  |CABLE GUARDRAIL LINE POST 92 C X
PSEOS  [TYPE D BOX BEAM POST 97 B X
PSEO6  [CABLE GUARDRAIL ANCHOR POST 35 c X
PSEO8 [TYPE A BOX BEAM POST 97 B X X X
PTEOS  [STEEL TUBE 46 W X
PWEO!  |STEEL GUARDRAIL POST 058 w X X
RBMO1  |BOX BEAM RAIL 98 B X X X | X
RBMOS5  [BOX BEAM TERMINAL RAIL 98 B X
RBSO!  |BOX BEAM SPLICE PLATE a8 B X
RCEO!  |COMPENSATING CABLE END ASSEMBLY 94 [ X
RCEO3  [CABLE END ASSEMBLY 94 C X X
RCMO1 19.1 DIA. CABLE 94 C x| x
RWEOlIa-b |W-BEAM END SECTION (FLARED) 88 w X DETAILED DRAWING
RWEO2a-b |[W-BEAM TERMINAL CONNECTOR 88 W X[ X[X]|X X ALL DIMENSIONS ARE MILL IMETERS REFERENCE DWG. NO.
RWEO6a-b |W-BEAM END SECTION (BUFFER) 88 W X (mm) UNLESS OTHERWISE NOTED. RN 606-80
RWMO2a-b |W-BEAM (3.81 m LENGTH) 88 W x| x[x|x|x|x X
RWM22a-b |W-BEAM (7.62 m LENGTH) 88 w x| x[x|[x|x|x X SCHEDULE OF
SECO!  [CABLE GUARDRAIL TERMINAL ANCHOR ASSEMBLY 41 c X GUARDRAIL HARDWARE

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Janvery 2008 =—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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HEX BOLTS HEX NUT FLAT WASHERS
BOLT SIZE| DESIC:ATION | L | (MlTN. ) NUT SIZE DESIC:ATION W‘.‘SS.{‘EER DESIGNATION
REGULAR HEX BOLTS REGULAR HEX NUTS REGULAR FLAT WASHERS
M10 FBX10a 89 38 M8 FNX08a M10 FWC10a
M1 0O FBX10a 191 38 M10 FNX10qa M12 FWC12a
M1 2 FBX12a 38 FULL M1 2 FNX12a Mi4 FWC14a
M12 FBX12a 63 44 M4 FNX14a M16 FWC16a
Mi4 FBX14a 203 51 MI6 FNX16a M20 FWC20a
M6 FBX16a 38 FULL M20 FNX20a M24 FWC24a
M20 FBX20a 203 51 M24 FNX24a HARDENED
M20 FBX20a 241 51 HIGH STRENGTH FLAT WASHERS
HIGH STRENGTH HEX BOLTS HEX NUTS M20 FWwc20b
M20 FBX20b 51 38 M20 FNX20b
M20 FBX20b 102 51 M22 FNx22b
M20 FBX20b 203 51 M24 FNX24b
M22 FBX22b 305 AS REQUIRED
M24 FBX24b |AS REQUIRED|AS REQUIRED
RECESS ONE
OR BOTH SIDES
8 5.5 33
‘“ﬂ“ 450 DESIGNATION L T
<"‘ | * (MIN. )
— FBBOI 32 29
’8 Hﬂﬂ WHHHHHUH ﬂﬂﬂl I,B PR (N FBB02 51 | 44
IJU llll llll IJU [ FBBO3 254 102
YN T 4 i FBBO4 457 | 102
! FBBOS 635 | 102
L 16
M16 GUARDRAIL BOLT & RECESSED NUT
FBBO1-05%
457
|
== (ILATAATAONE S+
75 (MIN. )
\
60 R
(MIN. )
M20 SQUARE NUT M20 HOOKED ANCHOR RQOD
FNS20% FRH20a*
NOTES: 2o¢ |

(DBOLTS AND ANCHOR RODS ARE TO CONFORM TO THE REQUIREMENTS OF
ASTM F 568M CLASS 4.6. NUTS ARE TO CONFORM TO THE REQUIREMENTS 75 (MIN. )
OF AASHTO M 291M (ASTM A 563M) CLASS 5. USE STEEL WASHERS.
ALL DIMENSIONS ARE MILLIMETERS

@HIGH STRENGTH BOLTS ARE TO CONFORM TO THE REQUIREMENTS OF (mm) UNLESS OTHERWISE NOTED.
AASHTO M 164M (ASTM A 325M) TYPE 1. HIGH STRENGTH NUTS ARE TO
CONFORM TQO THE REQUIREMENTS OF AASHTO M 291M (ASTM A 563M) DETAILED DRAWING
CLASS 10S. HARDENED WASHERS ARE TO CONFORM TQ THE REQUIREMENTS REFERENCE DWG. NO.
OF AASHTO M 293M (ASTM F 436M). STANDARD SPEC. 606-82
SECTION 606

() GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH AASHTO M

232M (ASTM A 153M). NO PUNCHING, DRILLING OR CUTTING IS PERMITTED

AFTER GALVANIZING. GUARDRAIL HARDWARE

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

--REVISED-- | EFFECTIVE: FEBRUARY 2005

Jonvary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




4.8

1980

177.8 , 68.3

|
I

19.1 DIA. CABLE TO
BE SWAGE CONNECTED

" .
NENRRRRNANNEN 3¢ |
25.4 L

31.8
19.1 DIA. (6 x 19)
STANDARD SWAGED FITTING GALVANIZED CABLE
AND STUD (STUD THREADED
ENTIRE LENGTH)
NOTES:

(DFOR RELATED FASTENER HARDWARE SEE FWC24a%, FNX24a% AND
FPAOQT %,

(ASTM AI53M).

@ MACHINE THE SWAGED FITTING FROM HOT-ROLLED CARBON STEEL.

PRIOR TO GALVANIZING,
THE STUD END FOR THE LOCKING PIN.

| ARUNARARARNARY

MILL A 9.5 mm SLOT INTO

(@ WIRE ROPE IS TO CONFORM TO THE REQUIREMENTS OF AASHTO

CONFORMING TO THE REQUIREMENTS OF ASTM A576M, GRADE 1035, M30M AND BE 18.1 mm PREFORMED, 6 x 19, WIRE STRAND CORE OR
AND ANNEAL SUITABLE FOR COLD SWAGING. GALVANIZE THE SWAGED INDEPENDENT WIRE ROPE CORE (IWRC), GALVANIZED, RIGHT

FITTING IN ACCORDANCE WITH AASHTO M111M (ASTM A123M) BEFORE REGULAR LAY, MANUFACTURED OF IMPROVED PLOW STEEL WITH A
SWAGING. DRILL A LOCK PIN HOLE TO ACCOMMODATE A 6.4 mm, MINIMUM BREAKING STRENGTH GOF 190.4 KkN.

PLATED SPRING STEEL PIN THROUGH THE HEAD OF THE SWAGED
FITTING TO RETAIN THE STUD IN THE PROPER POSITION.

® THE SWAGED FITTING, STUD AND NUT (FNX24a%) MUST DEVELOP THE

BREAKING STRENGTH OF THE WIRE ROPE.

@ THE STUD IS TO CONFORM TO THE REQUIREMENTS OF ASTM F568M
CLASS 8.8 AND BE GALVANIZED IN ACCORDANCE WITH AASHTO M232M

CABLE ASSEMBLY
FCAO1x*

T T 19.1 DIA. (TYP.)
50 ‘ } } ‘ //7 41.3
He -1
h ‘ ‘ h
I 1.
102 o |
A [
e~ o
I 1.
406 102 ‘ | I ‘ \
. | | .
R | BENT PLATE o 80
T 17 &
I [ |
oz | | ~27.0
ol {- . ¢ DIA.
I QFV—%— —H- - 60 - — B
| |
50 | | ‘]’30
| | ‘
\
40
.40 |
ANCHOR BRACKET & END PLATE
FPAOI1 %
(APPROX.
BASE METAL 76. 2
THICKNESS ) »‘ [«
| NOTES:
® ANCHOR BRACKETS, END PLATES AND RECTANGULAR
445 N N PLATE WASHERS ARE TO CONFORM TO THE REQUIREMENTS
OF AASHTO M270M (ASTM A703M) GRADE 250 STEEL
i 22.25 PLATE. POST SLEEVES ARE TO CONFORM TO THE
| REOUIREMENTS OF ASTM A53M GRADE B.
| 561 (D GALVANIZE FABRICATED PARTS IN ACCORDANCE WITH
~— AASHTO MITIM (ASTM A123M). NO PUNCHING, DRILLING
17.5 X 25.4 OR CUTTING IS PERMITTED AFTER GALVANIZING.

SLOTTED HOLE

% SEE DTL. DWG. NO.
GUARDRAIL HARDWARE.

606-80 FOR SCHEDULE OF
RECTANGULAR PLATE WASHER

FWRO3*

150

POST SLEEVE
FMMO2 %

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . _
SECTION 606 606-84

W-BEAM METAL
GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




— THICKNESS (SEE NOTES)

23.8 R

698.5
81.0 y 158.0 540. 5
1 317.5 LAP
I ¢ POST
1.6 TOLERANCE BOLT SLOT, 2540
311.2 (-0.0,+4.8) : ‘ :
‘ (£4.8) ‘ 85’7¢ ‘ \
SPLICE BOLT SLOT
23.0 x 28.6
€ POST BOLT SLOT
108 + 50(-5, +30)
ﬁ‘ ﬁ | 108 IOB
\ \ \ w POST BOLT SLOT
CP | . | CP 19.1 x 63.5 |
Q| ‘ =
Do ] } 155.6 \ \
i } ‘ } %\ 311.2 } \
[ \ SPLICE BOLT SLOT 155. 6 ‘ ‘
=N - ‘ | } 23.0 x 28.6 &‘ o
50(-5, +30) = »1 108 50*] -
216 POST BOLT SLOT
19.1 x 63.5
W-BEAM W-BEAM END SECTION (FLARED)
RWMO2a-b* OR RWM22a-b* RWEOTa-b*

(3.81 m LENGTH)

(7.62 m LENGTH)

CROSS-SECTION IS TO
REST WITH RWM0O2a-b or RWM22a-b

NEUTRAL AXIS

\ +t— 7t ——
85.{ —
\
762.0
CONTOUR TO FIT N !
OVER RE-3-73 .
fN—Q* A:F
183.0 579.0
15, X
57_24 215.9 | 190.5
108 102
~—50
" 89
o o g -9 '47— 311.2
| 406. 4 83
3.z M7 (APPROX. ) / >
e L
23.0 x 25.4 DIA. HOLES
L SLOTTED HOLES 76.2 SLOTS
23.0 x 28.6 19.1 x 63.5 POST
BOLT SLOT (OPTIONAL)
W-BEAM END SECTION (BUFFER) W-BEAM TERMINAL CONNECTOR
RWEOG6a-b* RWEOZ2a-b*
NOTES:
DETAILED DRAWING
% DESTINATION METAL REFERENCE DWG. NO.
SUFFIX THICKNESS STANDARD SPEC. 606-88
a 12 GAGE (2.7 mm) SECTION 606
b 10 GAGE (3.5 mm)
o W-BEAM METAL
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE GUARDRAIL HARDWARE
OF GUARDRAIL HARDWARE. ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED. EFFECTIVE: FEBRUARY 2005
= WONTANA DEPARTMENT
T . OF TRANSPORTAT ION




PROVIDE HOLES FOR

REFLECTOR ALT. A OR
ALT. B (SEE DTL. DWG. s
NO. 606-40 FOR DETAILS) ﬁ/ 3.5 DIA. (TYP.)
il / 89 I
HOLES ON BACK M
A OF POST REQUIRED ot
| ONLY FOR ALTERNATE 76 I
HOOK BOLTS i
- 1o 890
76 i NOTES:
—if - . f % (ALL HOLES ARE 9.5 mm DIA. EXCEPT AS NOTED.
—A A 6 S75 x 8 kg/m——"——— (@ MANUFACTURE POSTS AND SOIL PLATES USING
—/V AASHTO M270M (ASTM ATOSM) GRADE 250 STEEL.
‘ — ALL WELDING IS TO CONFORM TO THE APPLICABLE
\ AWS CODE.
1600 I
I @ HOOK BOLTS ARE TO CONFORM TO THE
. I REQOUIREMENTS OF ASTM 568M CLASS 4. 6.
50-280 I NUTS ARE TO CONFORM TO THE REOUIREMENTS
61750-280 200 x 610 x 6 PL. I OF AASHTO M231M (ASTM A563M) CLASS 5.
SOIL PLATE I
~ 1 (@ GALVANIZE FABRICATED PARTS IN ACCORDANCE
\ 1 WITH AASHTO MITIM (ASTM A123M). GALVANIZE
10 610 HOOK BOLTS AND NUTS IN ACCORDANCE WITH
i AASHTO M232M (ASTM A153M). NO PUNCHING,
‘ DRILLING, WELDING OR CUTTING IS PERMITTED
}‘ ON COMPONENTS AFTER GALVANIZING.
BOTTOM CORNERS MAY I B)NUTS ARE OF THE HEAVY HEX TYPES. INSTALL
56 10 AID DANVING I BOLTS TO DEVELOP AN ULTIMATE PULL OPEN
I STRENGTH FROM 2225 N TO 4450 N APPLIED IN
\\ I // A DIRECTION NORMAL TO THE LONGITUDINAL AXIS
19.1 DIA. HOLE, 11 OF THE POST.
OPTIONAL FOR HANDL ING T —F
/oumnc GCALVANIZING 1 %SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
el 100 GUARDRAIL HARDWARE.
Il

.

CABLE GUARDRAIL POST AND SOIL PLATE
PSEO1* AND PLSOI1*

M8 ROUND BEND
HOOK BOLT

M8 HEX BACKING
NUT (FNXO8%) OR

[l

Il

Il

Il

Il

Il

Il

Il

Il

Il

Il
M8 HEX NUT (FNXO8a%)
L APPROVED SHOULDER

M8 HOOK BOLT
FBHO 1 %

M8 ALTERNATE
TYPE ROUND
BEND HOOK BOLT,
NO BACKING NUT
REQUIRED

ALTERNATE M8 HOOK BOLT
FBHO2 *

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SRTEFERR%NSCPEC DWG. NO.

ANDA! . _

SECTION 606 606-92
CABLE

GUARDRAIL HARDWARE

EFFECTIVE: APRIL 2006

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




CABLE END (CAST
STEEL OR MALL IRON)

CABLE WEDGE

19. 1 DIA. CABLEf

M20 sQ.
(FNS20%)

NUT

FLATTEN FOR WRENCH

CABLE END (CAST
STEEL OR MALL IRON)

19.1 DIA. CABLE;

CABLE WEDGE

STD.

TURNBUCKLE, 305 TAKE-UP SPRING (GALV. ) WIRE ~ 14,3 DIA, MIN,

114.3 LONG SPRING STOP

19.1 DIA, CABLE

CABLE WEDGE

FLATTEN FOR
WRENCH M20 Q. NUT
(FNS20%)
635

COMPENSATING CABLE END ASSEMBLY

RCEO 1%
FLATTEN FOR STD. TURNBUCKLE, CABLE END (CAST
WRENCH 305 TAKE-UP STEEL OR MALL IRON)

FLATTEN FOR

19. 1 DIA. CABLE

CABLE WEDGE

M20 SQ. NUT M20 SQ. NUT
(FNS20%) R.H R. H. L. H. R. H. (FNS20%)
TURNBUCKLE CABLE END ASSEMBLY
M20 WASHER FLATTEN FOR WRENCH CABLE END (CAST
(FWC20a%) STEEL OR MALL IRON)
20 DIA. 19. 1 DIA. CABLE
R.H. = RIGHT HAND
L.H. = LEFT HAND — LD P
CABLE WEDGE
M20 HEX NUT
(FNX20a%) 190 30 60 M20 SQ. NUT
R.H T R. H 1 (FNS20%)
CABLE END ASSEMBLY
RCEO3*
| 46.8 |
1.1
< | “
/’\ ‘
x R e PR =
‘ 5.2 R (TYP.) CAST STEEL ‘ 19.1 DIA, - 3 x 7 WIRE ROPE
OR MALL IRON
3.2
CABLE WEDGE 19. 1 DIA. CABLE
FMMO 1 % RCMO 1 ¥
NOTES:
@WIRE ROPE AND CONNECTING HARDWARE ARE TO CONFORM TO THE REQUIREMENTS OF AASHTO M30M
TYPE | CLASS A, 19.1 mm ROPE. CONNECTING HARDWARE MUST DEVELOP THE FULL STRENGTH OF A
SINGLE CABLE (111.2 kN). CAST STEEL COMPONENTS ARE TO CONFORM TO THE REQUIREMENTS OF

AASHTO M103M (ASTM A27M).
OF ASTM A47M.

@ AT ALL LOCATIONS WHERE TH
CONNECTION, CRIMP ONE WIRE

(@) COMPENSATING DEVICES ARE TO HAVE SPRING CONSTANTS OF 78.8 N/mm, PLUS OR MINUS 8.8 N/mm,

AND PERMIT A TRAVEL OF 15

(@ DESIGN SOCKET BASKETS FOR

(® ALTERNATE HARDWARE DESIGN
DETAILS, FOR THE PURPOSE
THIS DRAWING AND THEIR OPE
THIS DRAWING.

* SEE DTL.

DWG. NO. 606-80

MALLEABLE IRON CASTINGS ARE TO CONFORM TO THE REQUIREMENTS

ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED.
E CABLE IS CONNECTED TO A CABLE SOCKET WITH A WEDGE TYPE

OF THE CABLE OVER THE BASE OF THE WEDGE TO HOLD IT FIRMLY IN PLACE.

DETAILED DRAWING

0 mm PLUS OR MINUS 25 mm. REFERENCE DWG. NO.
STANDARD SPEC. 606-94
USE WITH THE WEDGE DETAILED IN THIS DRAWING. SECTION 606

S WILL BE CONSIDERED FOR APPROVAL PROVIDED THEIR CONNECTION
OF MAINTENANCE SUBSTITUTIONS, ARE COMPATIBLE WITH THE DETAILS OF
RATING CHARACTERISTICS ARE SIMILAR TO THOSE OF THE HARDWARE IN

CABLE
GUARDRAIL HARDWARE

FOR SCHEDULE OF GUARDRAIL HARDWARE. EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




INTERNAL STIFFENER

(SEE DETAIL)
45°
13 R 6 DIA.
m 5 DIA. BRASS
] N/ Vi N/ » KEEPER ROD
X6 V72 672
6 - v V2 |™— EXTERNAL 106
6770 6754 6770 STIFFENER
=730 5750 (SEE DETAIL)
[ T T T T T [T T T 7T [ 1T [ [T
135 90 ‘
f T 1 12 I
32
13 R j r 6 PLATE
360 70 ot
90 90 90 —
70 T
Lol Ly
T T T T T INTERNAL STIFFENER
150 I I
\ L /N /" \
T O =) | 122
- = 6 DIA
45i 75 i s i B 5 DIA. BRASS 384—-‘ [«
! : @ KEEPER ROD 13 R j I3
o 15 15 ‘ 70 12 PLATE
| |
i {9 90 Y
ﬁ $ 38
Li—] [38
22 DIA. (TYP.)
EXTERNAL STIFFENER
CABLE ANCHOR BRACKET
FPAOZ2 %
10 PLATE
(2 REQ. )
14 DIA. (TYP.)
25£ 28 GA. (0.47 THK. )
- —— %}/GALV. STEEL
101 101 ‘ |

SLIP

IMPACT BASE
(KEEPER PLATE NOT SHOWN)

~19

13
13 PLATE

6 DIA. HOLES

(TYP. ) FOR
5 DIA. BRASS
RODS

304

98

,J\ﬁ

CA PPORT TAI
CABLE SUPPORT
CENTERED ON POST
(SEE DETAIL)
NOTES:

715

_———S75 x 8 kg/m

6
SLIP IMPACT
';; BASE (SEE DETAIL)
6V

CABLE GUARDRAIL ANCHOR POST

KEEPER PLATE

PSEO6%*

(DMANUFACTURE ANCHOR POSTS AND
BRACKETS USING AASHTO M270M
(ASTM A709M) GRADE 250 STEEL.
ALL WELDING IS TO CONFORM TO
THE APPLICABLE AWS CODE.

(@ GALVANIZE FABRICATED PARTS IN
ACCORDANCE WITH AASHTO MI11M
(ASTM A123M). NO PUNCHING,
DRILLING, WELDING OR CUTTING IS
PERMITTED ON COMPONENTS
AFTER GALVANIZING.

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

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-35

CABLE
GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

= MONTANA DEPARTMENT
OF TRANSPORTAT IOV

serving you with ;;r/c/e




15.9 DIA. HOLES
(LOWER HOLES
. FOR BR. APP,
SECT. ONLY)
JE /|
—AN—
ul 31751

1625

200 x 610 x 6.4
< PL. SO PLATE

~ 3E 51-254
3V 51-254

7] RSJS x 8.5 kg/m/
76 19. 1 DIA. HOLE,

OPTIONAL FOR
HANDL ING DURING
GALVANIZING

202

178 OR 229 @ vl
\/

(PLSOI*)\ I
[

BOTTOM CORNERS MAY I
BE CLIPPED 50 x 50 I

TO AID DRIVING I
BN I

TYPE A BOX BEAM POST AND SOIL PLATE

PSEO8% AND PLSOI1 %

Jso

12.7 x 76.2 SLOT
15.9 x 76.2 SLOT

fIZY x 89 x 9.5 L

=
\
]

114

<57

BOX BEAM SUPPORT BRACKET

FPPO1 %

1625

178 OR 229 @

15.9 DIA. HOLES

- 3789

PL. SOIL PLATE
~ 3E 51-254
3V 51-254

BE CLIPPED 50 x

31789

19. 1 DIA. HOLE,
OPTIONAL FOR
HANDLING DURING
GAL VANIZING

200 x 610 x 6.4

(PLSOI*)\

BOTTOM CORNERS MAY

TO AID DRIVING \

W50 x 12.6 kg/mﬁ

~28.6
28.6
-
Hn
202| |0
n
ﬁ,/?g
¢ } a1
I
Rl
| |
:#:
N S N §
|
I
I
I
|
I 610
|
|
50 H
_\,J,L Y
,,JL,,, 100
Il

TYPE B BOX BEAM

POST AND SOIL PLATE

PLSO1 %
NOTE:
TRANSITION POST TS152 x 152 x 4.8
NOT SHOWN FOR /7TUBE BLOCKOUT
CLARITY., ]
|/ — GUSSET
19. 1 DIA,
I 71 HOLE (TYP.)

~—32

5 i BENT PLATE
89 0;{%/ /(4.8 THK. )

TS152.4 x 152.4 x
4.8 TUBE BLOCKOUT

il 3175

11395

%g;%m

-— —‘—\375 x 8.5 kg/m— |
76*] L 19.1 DIA. HOLE,

(2) SLOTS il

//|5.9x76.2\ 215

200 x 610 x 6.4 I
PL. SOIL PLATE

(PLSOTH —— | |
. 3E 51-254 I
3V 51-254 !

BOTTOM CORNERS MAY I
BE CLIPPED 50 x 50 I

TO AID DRIVING Il
BN [Nz

e
I

OPTIONAL FOR
HANDL ING DURING
GALVANIZING

TYPE D BOX BEAM POST AND SOIL PLATE

PSEO5% AND PLSO1*

TRANSITION
POST

| 127
—/—

193

BENT PLATE
(4.8 THK.)

GUSSET

114 1 H

57

12.7 x 76.2 SLOT

=====: |[152
- i :

SUPPORT BRACKET W/BLOCKOUT

19 \— TRANSITION
POST

GUSSET
(3.2 STEEL PLATE)

485

610

100

25.4 ! |<
T L]
o
]
202 1
o
Iy
I T I Tf\*
i H ‘ 19. 1 DIA.
178 o HOLES (BACK
19.1 DIA. L \ FLANGE ONLY)
1~ 1~ HOLES (FRONT ~/RTY [
FLANGE ONLY) 4/%7
7#7
I
I
1830 H
I
I
I
I
I
I
I
I
I
I
I
I
I
I
_ ol
— ‘ I

WI50 x 13.5 kg/mﬂ

19. 1 DIA. HOLE,
OPTIONAL FOR
HANDL ING DURING
GALVANIZING

TRANSITION POST

NOTES:

(D MANUFACTURE POSTS USING STEEL CONFORMING TO AASHTQ M
183M (ASTM A 36M). MANUFACTURE SOIL PLATES, SUPPORT
BRACKETS AND MISC. COMPONENTS USING AASHTO M 270M
(ASTM A 709M) GRADE 250 STEEL. ALL WELDING IS TO
CONFORM TO THE APPLICABLE AWS CODE.

(@ MANUFACTURE BLOCKOUTS FROM EITHER ASTM A 500 GRADE B
COLD-ROLLED TUBING, ASTM A 501 HQOT-ROLLED TUBING GR
AUTOMOTIVE ROLLOVER PROTECTIVE STEEL (ROPS). WHEN
ASTM A 500 GRADE B STEEL IS USED, TEST THE MATERIAL
PER ASTM E 436.

(® GALVANIZE FABRICATED POSTS, BLOCKOUTS, BRACKETS AND
MISC. COMPONENTS IN ACCORDANCE WITH AASHTO M 111M (ASTM
A 123M). NO PUNCHING, DRILLING, WELDING OR CUTTING IS
PERMITTED ON COMPONENTS AFTER GALVANIZING.

@ SEE DTL. DWG. NO. 606-53 (BOX BEAM BR. APP. SECT.) FOR
REQUIRED LOCATION OF LOWER HOLES IN TYPE A AND B POSTS.

% SEE DTL.
HARDWARE.

DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL

DETAILED DRAWING

REFERENCE DWG. NO.
ALL DIMENSIONS ARE MILLIMETERS STANDARD SPEC. 606-97
(mm) UNLESS OTHERWISE NOTED. SECTION 606
BOX BEAM

GUARDRAIL HARDWARE

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Janvery 2008 =— WONTANA DEPARTMENT
OF TRANSPORTAT ION
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25.4 DIA.

HOLES (TYP. TOP AND BOTTOM)

(TYP. TOP AND BOTTOM) 152 25.4 DIA. HOLES (TYP.
108 —~ 12.7 DIA. HOLES 108 R ’-4789 TOP AND BOTTOM)
N ‘I‘SZ N (TYP. TOP AND BOT‘TOM) |5‘2‘ N SN s 1068 457 i 909 /
% I S S N § S PR S 3 uE R | i i EARN . .
I AR R b B S BRRAS == RS 6
| N | 1 | — S 1
909 | "N" SPACES AT 1830 (TYP.) | 909 ‘ 890 — —
| | | . S ['52 127
"L LENGTH ="L" MINUS 19 534 e T
FOR N=2 L=5478; N=3 L=7308; N=4 L=9138; N=5 L=10 968 \
BOX BEAM RAIL (TS152 x 152 x 4.8) BOX BEAM EXPANSION SPLICE END (2 h Dl HOLES
. r (TYP. TOP AND BOTTOM)
ONE END OF BOX BEAM RAIL ONLY. REQUIRED
RBMO 1 % FOR BOTH RAILS AT THE EXPANSION SPLICE. SEE END COVER CUT 3 SIDES, (3 SDES) S
PLATE DETAIL \%%y BEND AND WELD <
25.4 DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM)
12.7 DIA. HOLES (5) PLCS. 12.7 DIA. HOLES (TYP.
102 — f=-108 TOP AND BOTTOM) END COVER PLATE DETAIL
— 152 | (TYP. TOP AND BOTTOM) \ 2
[ R N | | | | 1 L [ (BAR 127 x 4.8 x 146)
LTl —— — -+ oY BOX BEAM TERMINAL RAIL (TS152 x 152 x 4.8)
152 —-o-- e — <~ — — << — —-of——- —— —o— o1
I,;,, %i%,,,gj{,,ﬁ,f%i,f E,L%&, RBMOS *
LT | \ | \ \ |
406 | 1220 | 1220 | 1220 i 1220 | 909
T T T T T
6195 TACK WELD M20 HIGH 8 ~22.2 136 x 15.9
10 BEVEL STRENGTH HEX NUTS DIA. HOLES x 684 BAR
(TYP. ) (2 REQUIRED
TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. | (TP EACH SPLICE)
T F-————~——— -~ —————— 915
X@ o © /o © o © 136
5.9 102 152 152 102
I~ e - - - - _ _ __ _ _ <—>'<—>' ’<—>'<—>
25.4 DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM) ‘ ‘ | | r9~5 PLATE | |
70— 12.7 DIA. HOLES (5) PLCS. <95 '8 T SPACES AT T6 = 532 o fEEm===—=== T ======7
ﬁ 152 (TYP. TOP AND sonow | 152‘ e 684 0 IO N S BN
| | | | | [ | . |
== r — 1 ***ﬂ**** ***** ] T — ]
152 é» rrrrr - @f rrrrrrrrrr S BOX BEAM SPLICE PLATE
\ |
H*fu"* 1 1 \ ***** N — RBSO1*
! ! ! ! 22.2 DIA. HOLES 25.4 x 76.2 SLOTS
577 | 1220 | 1220 '220 | 1220 | 895.5 (TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM)
6352.5 NOTE: NOTE:
NOTE: WELD & GRIND SMOOTH TO FIT WELD & GRIND SMOOTH TO FIT
TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 1 660 WELD & GRIND SMOOTH TO FIT INSIDE TS152 x 51 x 6.4 INSIDE TS152 x 152 x 4.8
INSIDE TS152 x 51 x 6.4 (TYP. ) (TYP. )
152 204 152
[ hna I i i | =76 136
- L***i** ¢ | | | | |
CUT 3 SIDES, fi i t:;::z::j******E*#‘E*
BEND AND WELD -+ —_— O — CoO— o+ 136 f ] ] R \ \ \
35 S . 136
. . S
‘H—<6 (v T T T T ¥ﬁ% R — |
15 22 e e e v \Zzs 4 x 76.2 SLOTS 36 2oy | ' w6 136
5.4 DIA. HOLES (21 PLCS. — (TYP. TOP AND BOTTOM) 25 4 x 16.2 SLOTS ‘ |
10 (TYP. TOP AND BOTTOM) / ' NOTE:
! _ CUT TOP & SIDE WALLS TO SHAPE. BEND
152 — X h/¥|2‘7‘ DIA. HOLES (4) PLCS. (TYP. TOP AND ‘BO‘TTOM)j/ RN 136 BOTTOM WALL AS SHOWN.
e T T il i - - — — 1 1
152) — o T A e | \wot [2aa - = —J TS152 x 51 TO TS152 x 152 CONNECTION SLEEVE
E—— I N RN _ _ /',\ 35] 353
LT [ \ [ \ R
895.5 | 1830 ‘ 1830 .16 E TS152 x 51 CONNECTION SLEEVE
T T T
4631.5 NOTES:
IS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NQ. 2 (DVANUFACTURE BOX BEAM RAIL ELEMENTS FROM
TUBING, ASTM A 501 HOT-ROLLED TUBING OR
AUTOMOTIVE ROLLOVER PROTECTIVE STEEL
TS152 x 152 x 4.8 152 (ROPS). WHEN ASTM A 500 GRADE B STEEL
¥ B IS USED, TEST THE MATERIAL PER ASTM E 436.
25.4 DIA. HOLES (TYP. TOP AND BOTTOM) Y
76 15152 x 51 x 6.4 @ FABRICATE SPLICE PLATES AND CONNECTION
83 12.7 DIA. HOLES (5) PLCS. F =~ 108 y N ! ra SLEEVES FROM AASHTO M 270M (ASTM A 709M) ALL DIMENSIONS ARE MILLIMETERS
- e GRADE 250 STEEL PLATE. THE NUTS ARE TO (mm) UNLESS OTHERWISE NOTED.
152—‘4 ‘TYP TOP AND BOTTOM’ ‘ P7152 48 THICK X Wx 51 BE PLAIN UN-COATED M20 HIGH STRENGTH HEX
S S S [y S B S ) S— — — N — : (R NUTS. WELD THE NUTS TO THE PLATES IN
s =+ %% V % T % %{ ﬁ = 6. 4 THICK | ACCORDANCE WITH THE APPLICABLE AWS CODE. DETAILED DRAWING
J j:j f ,,,,,,,,, HT ij,, Y () GALVANIZE FABRICATED RAIL. CONNECTION REFERENCE DWG. NO.
| \ \ \ \ SLEEVES, AND SPLICE PLATES IN ACCORDANCE 2ECTION 606 606-98
1195 ; 6I0 : 1220 |220 ; 1330 TS152 x 152 x 4.8 SECTION VIEW TS152 x 51 x 6.4 SECTION VIEW WITH AASHTO M 111M (ASTM A 123M). NO
| | | PUNCHING, DRILLING, WELDING OR CUTTING IS
6984 PERMITTED ON COMPONENTS AFTER GALVANIZING. BOX BEAM
*SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF CUARDRAIL HARDWARE
GUARDRAIL HARDWARE.
TRANSITION RAIL (TS152 x 152 x 4.8) - - REVISED-- | EFFECTIVE: FEBRUARY 2005
Januory 2008 MONTANA DEPARTMENT
serving you with pride  OF TRANSPORTAT ION

25.4 x 101.6 SLOTS




25.4 DIA. HOLES (2) PLCS.

12.7 DIA. HOLE \FRONT RAIL (TS152 x 152 x 4.8)
51— q(wp. TOP AND BOTTOM) 23.8 |~ (TOP AND BOTTOM) 10(5) " 152-305 (SEE DETAIL C)
102 —»] 12.7 DIA. HOLES (5) PLCS. (TYP. TOP AND sonow | l~—23.8
‘ ‘ - Na N N N N ANCHOR RAIL SECTION
N \**\**r*** == = ****r*** —= aa
| WD NN W S S O S W S~ S e
i A T f RS 77l77 B 774j;j 1883 2642
\ | T 1] 1 \ | \ | \ R} 870 152 610 162
76 . . . . | ! f— }«—-—*«—»
267 | 610 | 610 | 610 | 1220 178 R B | | [~ 25-4 o 108 N
3.495 m N R N | e e I T T _ T T
152 e e e 182 1 T R
RUB RAIL (TS152 x 51 x 4.8) o R
DETAIL B 25.4 x 76.2 SLOTS 12.7 DIA. HOLES 30.2 DIA. /
ANGLED RAIL (75153 x 152 x 4.8) (TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM) HOLES (TYP.)
DETAIL C DETAIL D DETAIL E
FRONT RAIL (TSI52 x 152 x 4.8) BACK RAIL (TS152 x 152 x 4.8) SHM PLATE (6.4 STEEL PLATE)
TOP PLATE 240
385
81— 152
MIDDLE PLATE BOTTOM PLATE 28 51 ’* }<—>I57 602 189
TOP PLAT 6 5
n L LATE—~ I 03—~ | 407 R S 69.9 DA | | g
[ To | N\E[\ t I ‘ ‘ HOLE ‘
69.5
16t ™ sortom PLATE—" ]« 10 22.2 x 47.6 SLOTS e L ise 6 1,\5@ 139
; ; 3 ‘
T \ 1 = 'y \
ANCHOR BRACKET FOR RUB RAIL CONNECTION MIDDLE PLATE 76 ‘ : /
TO JERSEY SHAPE BRIDGE RAIL (3.5 STEEL PLATE) Al 30.2 DA © Qb A2
BASE PLATE A hN Al FRONT LEFT PLATE
n2—/ s/ A4
695 ‘ 695 |
| 6
e G -~ 102
62 }k 56— = | Al
RN 19 RN 9 NI
127 13 |27I > —¢ 13 602 A3 — @’ 397
I ﬂ /qkf A | | N A3 69.9 DIA.
338 J 1 338 J I I‘ [ = HOLE -~ 7
60 60 86 151 A4 69.5
22.2 DIA. HOLES (TYP.) 22.2 DIA. HOLES (TYP.) DETAIL A L2 11139
184 - —25.4 ANCHOR BRACKET ‘
TOP_PLATE BOTTOM PLATE A3 ) ‘
(9.5 STEEL PLATE) (9.5 STEEL PLATE) T0P AND BOTTOM PLATE A4
NOTE: FRONT RIGHT PLATE
ALL ANCHOR BRACKET COMPONENTS
ARE FABRICATED FROM 6.4 STEEL
PLATE MATERIAL.
406
102 =~ 152
2:3.5ﬁL | ‘ fw
(= EE, - —
NOTES:
1
22.2 x 41.6 SLOTS 52 (DMANUFACTURE BOX BEAM RAIL ELEMENTS FROM
¥ 15152 x 152 x 4.8 EITHER ASTM A 500 GRADE B COLD ROLLED
! 152 TUBING, ASTM A 501 HOT-ROLLED TUBING OR
TOP PLATE 240 MIDDLE PLATE 695 ‘ 15152 x 51 x 4.8 AUTOMOTIVE ROLLOVER PROTECTIVE STEEL (ROPS).
’———1 (9.5 STEEL PLATE) \ Y WHEN ASTM A 500 GRADE B STEEL IS USED, TEST
o h;;(g)z | THE MATERIAL PER ASTM E 436. ALL DIMENSIONS ARE MILLIMETERS
G ‘ (mm) UNLESS OTHERWISE NOTED.
A 152 (=) @FABRICATE ANCHOR BRACKET AND RUB RAIL
127 L 3 X ll==“ 51 CONNECTION COMPONENTS FROM AASHTO M 270M
MIDDLE PLATE ﬂl ai =z (ASTM A 709M) GRADE 250 STEEL PLATE. DETAILED DRAWING
T
n TP RLATE =10 338 J Lieo NSEE QAL DETALS FOR 4.8 THICK NSEE RALL DETALS FOR (GALVANIZE FABRICATED RAIL, ANCHOR BRACKET, REFERENCE Dé"ge g‘g
AND RUB RAIL CONNECTION COMPONENTS IN - -
[ © Yo ] i 6 22.2 DIA. HOLES (TYP. ) LOCATION OF HOLES LOCATION OF HOLES ACCORDANCE WITH AASHTO M 111M (ASTM A 123M). SECTION 606
T s : : : NG PUNCHING, DRILLING, WELDING OR CUTTING IS
76 \—BOTTOM PLATE 1o TS152 x 152 x 4.8 SECTION VIEW IS152 x 51 x 4.8 SECTION VIEW PERMITTED ON COMPONENTS AFTER GALVANIZING. BOX BEAM
TOP_PLATE AND BOTTOM PLATE

ANCHOR BRACKET FOR RUB RAIL _CONNECTION
TO VERTICAL CONCRETE BRIDGE RAIL

(TOP AND BOTTOM PLATES ARE IDENTICAL
9.5 STEEL PLATES FOR CONNECTIONS TO
VERTICAL SHAPES. )

SHIM PLATE
(SEE DETAIL E)

r

ANCHOR BRACKET
(SEE DETAIL A)

ANGLED RAIL
(SEE DETAIL B)

(TS152 x 152 x 4.8)

BACK RAIL (TSI152 x 152 x 4.8)
(SEE DETAIL D)

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

GUARDRAIL HARDWARE
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