[Q POST

REFLECTORIZED

¢ SPLICE 7/8" [22] TYPE 11l (HIGH
4 1/4" DIA. HOLES | REFLECTOR INTENSITY)
. 1 0 WASHER (FWC16a%) & SHEETING WHITE OR
11081 4 1/4 4
‘ 11081 - [1001]7" W-BEAM (RWMO2a-b% RECESS NUT (FBBO4%) YELLOW PER MUTCD
i ‘ ‘7 3" (1751 OR RWM22a-b*) _
‘ o 1751 - T
‘ ‘ : " . L= 7" (1751
SPLICE BOLT SLOT | \ \ e At Ny LTy
29/32" x 1 1/8" ; ‘ ; " " |
[23.0 x 28.6] O 10 e xs | tFeoam o . -t "
(TYP.) L | ! | SPLICE BOLT | ESé;; 5" [130]
% ‘ \ (FBBO1%) (TYP. ) :
|1 ] 7%7 WOOD BLOCK
§9§I BOléTlgléQT ! }/F } ! } (SEE DETAIL) 8" [205]
X ! L
[19.1 X 63.5] ”J:‘ I \# | POST HOLES % . 3/16"
I ‘ Pl POST HOLE DETAIL 6'-0" S {51 DiA.
ol | 4o (SEE DETAIL) [8300®  10p oF | (TYP. )
; ; (MIN. ) ~f£1'
R 7 5/8" 5 5/8" o2 L resse 2o
‘ ‘ [195] (1453 WooD POST e 3 -6" T
| | MIN. MIN, (PDEO2%) [10701 @ "
| 8 172" | (MIN. ) ‘ | 112"
2" Lot2ie) PJA/BS]
. - - " " N o
i 5503 5175] SZ g PR
BEAM SPLICE —+===1 ['3"50] 3+ 1151
-
(LAP IN DIRECTION OF ADJACENT TRAFFIC) ‘X [175] / REFLECTOR
/8" [22] NOTES: (SEE NOTES)
DIA. HOLE
WOOD POST AND MOUNTING DETAIL (D) INSTALL ALL BOLTS WITH HEADS ON TRAFFIC
WOoOD BLOCK (® STANDARD UNLESS SPECIFIED SIDE OF INSTALLATION.
OTHERWISE IN PLANS.
PDBOI % ERWISE LANS (@ USE woOD BLOCKS OR OTHER NCHRP 350
APPROVED BLOCKS. AFFIX BLOCKS TQ POSTS
WITH TWO 16 PENNY GALV. NAILS OR 14 GAGE
WIRE WRAP.
5 5/8"
‘ 1457 MIN. (D ATTACH REFLECTORS TO POSTS EVERY 25 FEET
[7.62 m], INCLUDING TERMINAL SECTIONS, WITH
THE REFLECTORIZED SURFACE FACING ADJACENT
i NORMAL TRAFFIC. FABRICATE REFLECTORS FROM 0. 063"
H 75/8 ! ; FINISHED [1.6 mmlTHICK ALUMINUM ALLOW PER SECTION
| i [1951 MIN. i w | SHOUL DER 704. FASTEN REFLECTOR TO WOOD POST USING
— i 1 ‘ 20" T 2 o" TWO 16 PENNY RING-SHANKED GALVANIZED NAILS
‘ 1 | ; ‘ 0.6 m | 4901 6107 Sgll::.LTEv:Z)O H30/LIE65 [4.8 mmlDIA. WASHERS IN PRE-
| | | (MIN.G) | APPROX. ’
| PL AN ‘ @ ON EXISTING GUARDRAIL INSTALLATIONS, THE
‘ ‘— \ EDCE OF MINIMUM RAIL HEIGHT IS 1'-8" [510 mml.
\ ‘ \ TRAFFIC == ®
! ! _ = WIDENING IS REQUIRED IF FINISHED SHOULDER
‘ //fTYPmAL BEAM SPLICE L//fQ POST BOLT HOLE ‘ € RAIL LANE“\\\ IS LESS THAN 2'-0" [0.6 mIFROM THE TRAFFIC
! ! . LANE.
L _H L/ ol Sloe |/ SLO°E
\ 34Lt; — e (5853 — VARIES @® DO NOT INSTALL W-BEAM GUARDRAIL FOR
<>,,,o‘ R — —j e ——— ————] ot 1ot / OBSTACLES WITHIN 5.6' [1.7 mlOF THE FACE
[ o T o1 I ST o1 i OF THE RAIL.
\ (.
. I % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
47 [100IHIGH CURB WHEN A OF GUARDRAIL HARDWARE.

-3" [1.905 m]

25'-0" OR 12'-6" [7.62 m OR 3.8I

m]

SPECIFIED (SEE DTL.
DWG. NO. 603-28 AND
609-05)

DIRECTION OF TRAFFIC

ELEVATION

TYPICAL

ACCEPTABLE 4" OR 5"
1251 HIGH CURB LOCATION
PAVED BEHIND POSTS

INSTALLATION

[100 OR

DETAILED DRAWING

WHEN REFERENCE DWG. NO.
STANDARD SPEC. 606-05A

SECTION 606, 704

METAL GUARDRAIL

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

W-BEAM (RWMO2a-b%
OR RWM22a-b*)

WASHER
HEX NUT

5/8" DIA. x 10" 7" 175)
M6 x 254] L a
GUARDRAIL BOLT A;Z;?
(FBBO3 %)
1" =11
ROUTED WOOD BLOCK (5851
(SEE DETAI )
POST HOLES
(SEE DETAIL) iZﬁ}
W6 x 8.5
WI52 x 12.6 kg/m]
STEEL POST 3 g
(PWEOI %) {10701
(MIN. Y ®
" [29]

W e //A—Q SPLICE //4,@ POST
4 1/4"
['03]} / [108] 18" (22] —=—1 1/8" [29]
! ! ! DIA. HOLES ‘TFT
\ \ \ ‘
SPLICE BOLT SLOT ! !
29/32" x 1 1/8" ST : 5/8" DIA. x | 1/4"
[23.0 x 28.61 Ol O T Riie x 321
(TYP. ) L L0 | SPLICE BOLT
j%?jil‘i‘ } (FBBO1%) (TYP. )
POST BOLT SLOT [ \$%? |
374" x 2 1/2" QO |
[19.1 x 63.5] 1 H | P
—oL | | b
tlJ\rl ‘ POST HOLE DETAIL
! |
| \ 7 5/8" 5 5/8"
| 812 | [&%] [&ﬁ]
! : ! . .
2" 501~ 2181 | 2" [50] R
‘ .
o
BEAM SPLICE | 0151 | . ‘E.
(LAP IN DIRECTION OF ADJACENT TRAFFIC) ‘*;’:335'*}" [3501‘"f‘
| [175) }
. 44>“447 7/8" [22]
3/8" 110 DIA. HOLE

*J L—4 174" [108]

(® STANDARD UNLESS SPECIFIED
OTHERWISE IN PLANS.

ROUTED WOOD BLOCK
PDBO1 %
5 5/8" [145]1 MIN.
I T I NORMAL
i 7 5/8" [195] MIN. i i FINISHED
I SHOULDER ——
L > 0" - 2t o
‘ \ | [0.6 ml | [440) [660]

} \ \ (MIN.) | APPROX.

| PLAN i

‘ | ‘ EDGE OF

! \ TRAFFIC

AN

! TYPICAL BEAM SPLICE ‘ ¢ POST BOLT HOLE | & RAIL LANE pN
‘ ///7 __Jlf/ﬁgi ‘ SLOPE
[ 1T HO; Il Hi\\ DH‘HO;’ | VARIES

el — — T eI >
<> ’H\\l‘;r A\t\ MP ’H‘\l;r

[ ol T I ol ]
CT I I | L

i I il 4" [1001HIGH CURB WHEN

i \ ‘ SPECIFIED (SEE DTL.

; 6'-3" [1.905 m) i ! DWG. NO. 603-28 AND

1 w | 609-05)

| 25'-0" OR 12'-6" [7.62 m OR 3.81 m) i ACCEPTABLE 4" OR 5"

v 1

DIRECTION OF TRAFFIC

ELEVATION

UNITS SHOWN IN BRACKETS [1 ARE

STEEL POST AND MOUNTING DETAIL

NOTES:

(FWC16a%) & REFLECTORIZED
(FNX16a%) TYPE 11l (HIGH
INTENSITY )
SHEETING WHITE OR
YELLOW PER MUTCD
4" 1001
6 -0"
(18301
(MIN. ) ®
6" [150] URE THANE
) HINGE
TOP OF 1" 251
STEEL
POST
174" (6]
. DIA. (TYP.)
3/16" (5] | 5
GAP MAX. 4\\4
1 1/2"
(351
REFLECTOR

(SEE NOTE 3)

(D INSTALL ALL BOLTS WITH HEADS ON TRAFFIC
SIDE OF INSTALLATION.

(@ USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350
APPROVED BLOCKS.

@ ATTACH REFLECTORS TO POSTS EVERY 25 FEET

[7.62 m],INCLUDING TERMINAL SECTIONS,

WITH THE

REFLECTORIZED SURFACE FACING ADJACENT

TRAFFIC.

USING AN APPROVED ADHESIVE.

FASTEN REFLECTOR TO STEEL POST

REFLECTORS MAY

BE BOLTED TO POSTS PROVIDED HOLES IN
POSTS ARE DRILLED BEFORE BEING GALVANIZED.

@ ON EXISTING GUARDRAIL INSTALLATIONS,
MINIMUM RAIL HEIGHT IS 1'-8"

THE
(510 mml.

® WIDENING IS REQUIRED IF FINISHED SHOULDER IS

LESS THAN 2'

® STEEL POSTS

-0" [0.6 mIFROM THE TRAFFIC LANE.

WITH OTHER POST HOLE CONFIGURATIONS

MAY BE ACCEPTED, PROVIDED THEY HAVE AT LEAST
THE HOLES DETAILED ON THIS DRAWING AND THEY

MEET AASHTO'
STANDARDIZED HIGHWAY BARRIER HARDWARE"

S PUBLICATION, "A GUIDE TO

AND

NCHRP 350 REQUIRMENTS.

@DO NOT INSTALL W-BEAM GUARDRAIL FOR OBSTACLES

WITHIN 5. 6"

*SEE DTL.

[1.7 mlOF THE FACE OF THE RAIL.
DWG. NO. 606-80 FOR SCHEDULE

OF GUARDRAIL HARDWARE.

[100 OR

125] HIGH CURB LOCATION WHEN

PAVED BEHIND POSTS

TYPICAL

INSTALLATION

METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

SECTION 606 606-058

METAL GUARDRAIL -
STEEL POSTS
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STIFFENED GUARDRAIL SECTION PAY LIMITS @

25'-0" [7.62 ml 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. 606-24A & 606-24B) (SEE DTL. DWG. ND. 606-24A & 606-24B)
, . I"-6 3/4" I'-6 3/4" . .
3 -1172 (476.25] [476.25] Yone. £
6 -3" [952. 501 . 6 -3"
(1905. 001 I' -6 3/4" [476.25] POST SPACING (1905. 001

i

5 -7" T0 2' -8"
(1.7 m TO 0.8 m]

OBSTACLE

HHHHKHA

;

CONNECT TO APPROPRIATE

H H A

12'-6" [3.81 m]

\
* * * * * *

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

12'-6"

HFAHHH B A K A

[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

USE DOUBLED GUARDRAIL BEAMS

USE DOUBLED GUARDRAIL BEAMS

LINE OBSTACLE APPLICATION

USE DOUBLED

GUARDRAIL BEAMS

DIRECTION OF TRAVEL

NOTES:

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.

@ LAP ALL DOUBLED RAIL IN THE DIRECTION
OF ADJACENT TRAFFIC.

@ ALL POSTS AND BLOCKS ARE STANDARD
DIMENSIONS AS PER DETAILED DRAWING
NO. 606-05A AND 606-058B.

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

STANDARD MULTIPLES OF 6'-3" [1.905 m]
THROUGH OBSTACLE SECTION.
STIFFENED GUARDRAIL SECTION PAY LIMITS
STIFFENED GUARDRAIL SECTION STIFFENED GUARDRAIL SECTION
(OMIT ON DIVIDED ROADWAYS)
6'-3" [1905.001 | 3'-1 1/2" [952.501 POST SPACING 3'-1 1/2" [952.50] POST SPACING | 6'-3" [1905. 001
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 T

TERMINAL SECTION OR
MATCH CONTINUOUS RAIL,
AS PER PLANS.

DIRECTION OF TRAVEL

POINT OBSTACLE APPLICATION

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

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--
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STANDARD W-BEAM

STANDARD W-BEAM NESTED W-BEAM GUARDRAIL PAY LIMITS (87'-6" [26.67 ml1FOR 12'-6" [3.81 ml SPAN OR 100' -0" [30.48 m] FOR 25'-0" [7.62 m] SPAN)
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
—— e e — e e e Bt —— — — e e —— — o —— — —. S e i —— — - — FE———— e B ——— — — —
| ] ] ] ] ] L] L] L L L] L] ] ] ] ] ] |
T T T T T =i =1 =1 c < =i FH =i N T T T T
I I I I I (. (i (i (. Lol (. Il I I I I
I I I I I rl l M e . i rl Il I I I I
I I I I I I I Ly OBSTRUCTION N i || i I I I I
I I I I I I I 8" 12001 | || al i I i I I I I
[ [ [ [ [ [ [ CLEAR \4‘ I I [ [y [ [y [ [ [ [
(MIN, ) 10 /\/ '
10'-8" [3.26 m] (MAX.) FOR 12'-6" [3.81 m] SPAN A =] B —!
23'-2" [7.07 ml (MAX.) FOR 25 -0" [7.62 m] SPAN
. DRECTIN
OF TRAFFIC
STANDARD
STANDARD W-BEAM NESTED W-BEAM GUARDRAIL PAY LIMITS (100'-0" [30.48 ml1FOR 18'-9" [5.715 m] SPAN) W-BEAM
GUARDRAIL PAY LIMITS GUARDRAIL
6 SPACES AT 6'-3" [1.905 m] = 37'-6" [11.43] NESTED W-BEAM RALL ® 18" -9" [5.715 m] SPAN (OMIT 2 POSTS) 7 SPACES AT 6'-3" [1.905 m] = 43'-9" [13.335 m) NESTED W-BEAM RAIL® PAY C%)IMITS
NESTED W-BEAM RAIL
SINGLE
W-BEAM RAIL c SINGLE
\ - fW-BEAM
| —r —r, —r, : | | - | | = — — — | Ral
e e T — —~ i e B — — — — e et —— — — — FE——. e — e — -~ By —— — — e i—— e B
| ] | ] ] ] L L L L L] L | ] | ] | |
T T T T T =1 =1 =1 < =1 =1 =1 T T T T T
I I I I I (. (. (. (. (. (. I I I I I
I I I I I l l [ [ Py gy R S i l I I I I I
I I I I I I I Ly OBSTRUCTION N I || I I I I I
I I I I I 8" (2001 | | | o al I I I I I
[ [ [ [ [ [ [ CLEAR [ | 16" -11" [5.165 ml (MAX.) | [ L [ L [ L [ L
(MIN. ) | L !
e DRECTION
OF TRAFFIC
‘ STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS © ‘ ‘ 6 CRT POSTS (PDEO3%) WITH TWO STANDARD WOOD BLOCKOUTS (PDBO1%) EACH ‘ ‘ STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS D ‘
) ) Sy 0BSTRUCTION = )
i B 4 B 4 4 § § : | 4 B B B 4
L X X X : Ll Ll : X X l
\ 1] 1T |
I I
I I
NOTES:
@ ALL POSTS ARE TO HAVE A SECOND BOLT
(D 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
STANDARD WOOD STANDARD W-BEAM 18" -9" [5.715 m] SPAN MAY BE SHIFTED
= // GUARDRAIL POST AND USE TWQO STANDARD W-BEAM RAILS DOWNSTREAM BY 6'-3" [1.905 ml.
BLOCKOUTS (PDBO1 %) BLOCKOUT (D LAPPED NESTED @ (RWMO2a-b% OR RWM22a-b%) FOR NESTED
| W-BEAM RAILS W-BE AM, ® DO NOT INSTALL NESTED W-BEAM
I ,x@ ‘¥® GUARDRAIL FOR OBSTACLES WITHIN
\ GLAP ALL NESTED W-BEAM RAIL IN THE 7.3' [2.2 m]OF THE FACE OF THE RAIL.
* DIRECTION OF ADJACENT TRAFFIC.
—_— ﬁﬁg“ggcégg%ﬁ? : WASHER (FWCI6a%) % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
=il [ OF GUARDRAIL HARDWARE
5851 (FBBOS%) 1o AND RECESS NUT .
\ [585] (FBBOS %)
5/8" x 2'-1" 5/8" x 1'-6" IMI6 x 4571 ggﬁFTfD’:#'LPOSTS
N RN T Y SRS GUARDRAIL BOLT (FBBO4X) BOLT
L 1"-q" i BOLT (FBBOS5%) C_o"
6'-0" [18301 | 6'-0
£40s1 ‘ {18303
T *é* \ 1o 1901 DETAILED DRAWING
DIA. HOLES 3 -6" 5/8" x 2" [MI6 x 511 GUARDRAIL REFERENCE DWG. NO.
[10703 BOLT AND RECESS NUT STANDARD SPEC. 606-09
20 o (FBBO2%) (TYP.) SECTION 606
6651 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 (PDE09%) GUARDRAIL
SECTION A-A SECTION B-B SECTION C-C Déégﬁé’gfg};” EFFECTIVE: APRIL 2006
=—  WONTANA DEPARTHENT
e e OF TRANSPORTATION




29/32" x

¢ SPLICE
41/ 41/
SPLICE, 80LT SLOT [108%&['08]

[23.0 x 28.61]

(TYP. )

374"

x 2 1/2"

[19.1 x 63.5]

(LAP IN DIRECTION OF ADJACENT TRAFFIC)

& POST
7/8" [22] DIA. ¥y

HOLES
\ mimy
£1003
o 15:°% 1117
} ‘ ! 5/8" DA, x 1 174" | | 10781
| | | MI6 x 321 \
[ SPLICE BOLT !
) 1 y (FBBO1*) (TYP. ) \
LA |
NG \
e LT m.
POST BOLT SLOT L] L
] \#’
LT POST HOLE DETAIL
—or | 1O
| | | 7 5/8" 5 5/8"
(195 [145
MIN. MIN.
| 8 172" |
! | !
2" 1501~ 218 | 2" [50] =
N R LA
T T (3501
BEAM SPLICE (1753

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

WOO0D BLOCK
PDBO1 ¥
44>‘ T*Ais 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 . \ \

| 3o12 \ |

| 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%) & N rHiCH
W-BEAM (RWMO2a-b% RECESS NUT (FBBO4%) SHEETING WHITE OR
OR RWM22a-b%) YELLOW PER MUTCD
5/8" DIA. x 1'-6" 7" nTs) _
IMI6 x 4571 GUARDRAIL TrET Ok
BOLT (FBBO4X)

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

8" [205]

POST HOLES _ 1
(SEE DETAIL) 35 g%?\ 7o

\\\\\ 21301 i
WooD POST (MIN. ) Sﬁe(ﬁé)
(7' -0" (21301 TOP OF . . .
POST MEETING . WooD .
SAME SPECS. €I3$b] POST jéf—3/4 [201
AS PDEO2%) ol

. 201 - Pﬂ<:i\l\¥7
34 1 3+ (15) 1 1/2" (351
REFLECTOR
(SEE NOTE 3)

WOOD POST AND MOUNTING DETAIL

NOTES:

(@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC
SIDE OF INSTALLATION.

(@ USE woOD BLOCKS OR OTHER NCHRP 350
APPROVED BLOCKS. AFFIX BLOCKS TO POSTS
WITH TWO 16 PENNY GALV. NAILS OR 14 GAGE
WIRE WRAP.

@ ATTACH REFLECTORS TO POSTS EVERY 25' (7.62 ml,
INCLUDING TERMINAL SECTIONS, WITH THE
REFLECTORIZED SURFACE FACING ADJACENT
TRAFFIC. FABRICATE REFLECTORS FROM
0.063" [1.6]1THICK ALUMINUM ALLOY PER SECTION 704.
FASTEN REFLECTOR TO WOOD POST USING TWO 16 PENNY
RING- SHANKED GALVANIZED NAILS AND TWO
3/16" [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.

(1.4 ml

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

NORMAL
FINISHED

SHOULDER

NOTE:
THIS GUARDRAIL SYSTEM IS

USED WHEN THE 2'-0"

WIDENING BEHIND THE POSTS

CANNOT BE PROVIDED,
DTL.

PROFILE

REFLECTORIZED

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

[610]
AS PER

DETAILED DRAWING

55&55%”5%0 DWG.  NO.
SECTION 606, 704 606-11A
METAL GUARDRAIL -
7' [2.1 m] WOOD POSTS

--REVISED--

EFFECTIVE: APRIL 2

006
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MDT*
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" ¢ SPLICE ¢ POST REFLECTOR
4 1/4 / WASHER (FWC16a%) & ?EEEEﬁT?ﬁléE.D
[10831 4 1/4" s e W-BEAM (RWMO2a- b HEX NUT (FNX16a%) INTENSITY)
‘ [10831 7/8" 1221 ‘ OR RWM22a-b*) SHEETING WHITE OR
‘ DIA. HOLES . - YELLOW PER MUTCD
SPLICE BOLT SLOT | | | X : 5/8" DIA. x 10 L s
39,3" %1 rra" | L M6 x 254] 7
033.0 x 28.6 ‘ —O+ ¥ I —O— | -5/8" DIA. x 1 1/4" GUARDRAIL BOLT \
Ye. ) R M6 x 321 (FBBO3%) o
T ! | SPLICE BOLT (5851
. I (FBBO1*)(TYP. ) ROUTED WOOD BLOCK 4" [100]
POST BOLT SLOT | } (SEE DETAIL)
374" x 2 1/2" ; L
[19.1 x 63.51 : ? I 1 POST HOLES ;%?\ 7 -0
| (SEE DETAIL) ™ (21303
| | POST HOLE DETAIL W6 x 8.5 (MIN. )
i ‘ [WI52 x 12.6 kg/m] 4 g 6" [150] ﬂ'l?NEGTEHANE
i v 7 5/8" 5 5/8" T 1301 t13701
AT [195] [145] POST MEETING (MIN. ) 0P OF " 125]
. | . MIN. MIN. SAME SPECS.
2" 1503 PR\ . 2" 1501 R M\ S PWEO! %) POST
T N ‘ 174" (6]
BEAM SPLICE | 3175] \ ‘ DIA. (TYP.)
| 14"} b1 1/8" [29] 3/16" (5]
(LAP IN DIRECTION OF ADJACENT TRAFFIC) —F=F1 1. [350] ,Eﬁ GAP MAX, —— |
| I ‘ \ «5‘)’\
| [1753 ! <
" |
T
3/8" 1101 —f=— 7/8" (221 /J ‘ L
DIA. HOLE 4 174" 11081  STEEL POST AND MOUNTING DETAIL REFLECTOR
(SEE NOTE 3)
ROUTED WOOD BLOCK NORMAL
FINISHED
PDBO1 % SHOULDER
5 5/8" [1451 MIN. NOTES:
(@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC APPROX.
SIDE OF INSTALLATION,
) @ USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350
1 Tgl s8[T I i I APPROVED BLOCKS. |
Il Il Il Il i
\ \‘\ MIN. \‘\ \‘\ \‘\ Il | @) ATTACH REFLECTORS TO POSTS EVERY 25' [7.62 m],
1T T T T j | 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 [ Sy,
| | | | | GALVANIZED. I Sto,
‘ : : PAA e
‘ i : ; @ ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM 4
! TYPICAL BEAM SPLICE \ § POST BOLT HOLE | € RAIL RAIL HEIGHT IS 1'-8" [5101 NOTE: Prs
| | | i ‘ THIS GUARDRAIL SYSTEM IS USED
— R AT AR R STt ite 7 ® 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 i I I I HIGHWAY BARRIER HARDWARE" AND NCHRP 350 REQUIREMENTS.
Il Il I Il Il! PROFILE
TRy T 1 ‘ ® THE W-BEAM RAIL ON THIS SYSTEM REQUIRES ADDITIONAL —
i 7195251 | ‘ HOLES TO ACCOMMODATE BEING BOLTED TO POSTS AT HALF
‘ . | THE NORMAL POST SPACING. DRILL ADDITIONAL HOLES IN
‘ (TYP. ) i g:ng(-:?EOANM RAIL PRIOR TQ APPLYING CORROSION DETAILED DRAWING
‘ 25'-0" [7.62 m] OR 12'-6" [3.81 m] ‘ . REFERENCE DWG.
(@DDO NOT INSTALL W-BEAM GUARDRAIL WITH 7' [2.1 m] POSTS ggé??oANR%OSSPEQ 606- 118

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.

DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAI

[1.4 m]OF THE FACE OF THE

L

METAL GUARDRAIL
[2.1 m] STEEL POSTS

7
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@ 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
o 3:1 OR
S 5 o FLATTER
10: 1 OR £15201
FLATTER
2'-0" [610] WIDENING ® 10: 1 OR
1'-3" |FLATTER
! ! ‘ | s (3813
\ : ‘ : \ | —— : ‘ ‘ 15" MAX.
— : 1 : ! | | PC 626 DEEP ‘
| | | PC 606 DEEP /\ \ | : | BEAM GUARDRAIL I'- 0" [305) \
I . BEAM GUARDRAIL ‘ ‘ ‘ TI ‘ ‘ 2' -1 1/2" i APPROX. RAIL ‘ PC 995A
\ ! ! : ! 650 | & POST WiDTH ! GUARDRAIL EXTRUDER EDGE OF SHOULDER OR FACE OF GUARDRAIL
o
e o " <
STANDARD W-BEAM \ \ \ \ \ \ \ \ ‘hioo NOT ATTACH RAIL TO POST PI1
GUARDRAIL PTIONAL TERMINA TION PAY LIMIT
! ‘ ‘ ‘ OPTIONAL TE L SECTIO LTS ‘ ‘ | | 3/8" DIA. x 1 1/2" IMIO x 381 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 m) | i i (PLACE FENDER WASHER AT INSIDE POST FLANGE)
f T T ‘ ‘ I ! !
5/8" DIA. x 1| 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 PS5 | RAL To POST P2 | CABLE ANCHOR! BILL OF MATERIAL
SPLICE BOLTS & NUTS || | | | SPLICE BOLTS & NUTS | A \ g\ | BRACKET \ pc_ [ oty DESCRIPTION
| \_1_\‘ ‘_1_‘ ‘_1_‘ - 1 i r = 606 I | DEEP BEAM G.R. (25'-0") [7.62 m]
‘ ‘ ‘ ‘ B \ B T 20 -q"
— f{rr% rrrrrrrrrrrrr - F R B i ‘ N} dsoaten. _ ‘ 2 62G | 1| |DEEP BEAM G.R. (25 -0") [7.62 ml
ey _ _ _ ‘ =—==—0 704A I | CABLE ANCHOR BRACKET
(5851 Il ! ! ! ! | ‘ S U — :
u u N ] n n L i 782G | | | BEARING PLATE, 8" x 8" x 5/8" [200 x 200 x 16]
fo—st fo—st = o o 1
= = = = = = = 995A | | GUARDRAIL EXTRUDER
Il I I I Il Il Il PC 30006
L N N N L L L Il CABLE T 30006 | | [CABLE ASSEMBLY
I N N N I I N Il ASSEMBLY H SEE | 33006 | 6 |5/8" DIA. [MI16] WASHER
I N N N I I N ' pe 338750 H DETALL °K :
I | I I | | N Ll Il GROUNDL INE 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" (M6 x 2541 POST BOLT
I | I | 3701G | 19 |3/4" DIA. [M20] WASHER
PC 33872A POSTS (UPPER) } } } } 37046 | 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 761 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 0 "
34" DIA. x 2 172" ‘r‘ be 33871A POST i COCKWASHER UNDER HEX 4076B | 6 |WOOD BLOCK, 6" x 8" x I'-2" [150 x 200 x 3501
IM20 x 64] . 3/4" DIA. x 3" (UPPER) W6 x 8.5 NUT 4254G | 18 |3/8" DIA. [MI0] WASHER
HEX HEAD BOLT T [M20 x 76]1HEX HEAD [WI52 x 12.6 kg/m] K " "
W WASHER & | g  — B B [M2Q . TeIHEX e 9 ~ . 4255G | 2 |3/8" DIA. [MI0] FENDER WASHER (1 1/2" [38] 0.D.)
LOCKWASHER WA ’,&,\;@ V] LOCKWASHER UNDER H € _3000G CABLE 4258G | 16 |3/8" DIA. [MI0] LOCKWASHER
UNDER HEX NUT m 3/8" DIA. x 2" I 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 381 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 — . . m m
L NDES HEX N VA D oS TobT e Ay WASHER & H ¢l aég HEL\Ad BXOLZT wlgAgHgéJ 63216 | 16 [3/6" 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. [MI0] HEX NUT
EEEmE—— >? ! \st NUT 33871A I |ETPLUS HBA POST PI (UPPER)
|
NOTE: \‘ PC 33875G GROUNDLINE STRUT L PC 33873A POST 33872A 7 ETPLUS HBA POST P2 TO P8 (UPPER)
SECTIO < s R *Wﬁ* DETAIL K EvbPSWZER) IWZG 6x 5/5 ) 33873A 2 |ETPLUS HBA POST PI & P2 (LOWER)
ION "A-A" IS SIMILA PC 33872A POST — x 12.6 kg/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" | Boer 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 & (B @USE THE ET-PLUS TERMINAL SECTION ON DIVIDED ROADWAYS IF THE WIDTH
. W6 X B.5[WI52 x 12,5 kg/m] LOCKWASHER UNDER o7 IS 25 FEET (7.5 mJOR 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 DETAL "D - TRAFFIC SIDE —
| > Q)FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 50:1 FOR
R b PC 33873A POST - 50 FEET [15.24 m] (ILLUSTRATED). FLARES OF 50: | FOR 100 FEET
VIEW K-K
— (LOWER) W6 x 8.5 [30.48 mIMAY ALSO BE USED. THE FLARE MAY BE OMITTED ON ROADS
- WI52 x 12.6 kg/m] WITH SHOULDERS GREATER THAN 2 FEET [0.6 mlIN WIDTH. UNITS SHOWN IN BRACKETS [ 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.
STANDARD SPEC. iy
STACK 2 10 3 WASHERS (® ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DWG. SECTION 606, 203 606-13A
: — ON 3/4" DIA. x 3" [M20 x 761 NO. 606-05A & 606-058B.
I BOLT BETWEEN POST PLATE . OPTIONAL
& STRUT 10 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. [MIO] ET-PLUS
SECTION A-A SECTION B-B DETAIL H BOLT HEAD AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS TAUT o ers——Trrre e T Ve FEBRUARY 5005
(TYP AT POSTS P3, P4, P6, P7 & P8) (AT POST P2) (AT POST P2) AND HAS NOT RELAXED. 3

® 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.

2'-0" [610] WIDENING®

PC E770 BCT CABLE
ANCHOR ASSEMBLY

PC S785 GROUND STRUT

HINGED POST ———————————

Gl

PC S760 CABLE ANCHOR
BOX W/ SHOULDER
BOLTS, STRUCTURAL
NUTS & WASHERS

LENGTH|OF NEED

T =
== 1
|4

|

|

|

|

=

5 -0"
(15201

/

PC E750 BEARING PLATE

GUARDRAIL EXIT SLOT
AWAY FROM TRAFFIC

10: 1 OR
FLATTER

3:1 OR
FLATTER

15° MAX.

PC S3000
IMPACT HEAD

!—DO NOT ATTACH RAIL TO POST P1

\EDGE OF SHOULDER OR FACE OF GUARDRAIL

———— TRAFFIC

BILL OF MATERIAL
PC QTY DESCRIPTION
S3000 ! IMPACT HEAD
S1305 ! W-BEAM GUARDRAIL END SECTION (25'-0" (7.62 ml)
G1205 ! W-BEAM GUARDRAIL (25'-0" [7.62 ml)
HP 1A 1 FIRST POST ASSEMBLY TOP
HP1B 1 FIRST POST ASSEMBLY BOTTOM
HP2A ! SECOND POST ASSEMBLY TOP
HP2B ! SECOND POST ASSEMBLY BOTTOM
HP3A 6 BREAKAWAY LINE POST TOP
HP3B 6 BREAKAWAY LINE POST BOTTOM
E750 1 BEARING PLATE
S760 ! CABLE ANCHOR BOX
E770 ! BCT CABLE ANCHOR ASSEMBLY
S785 ! GROUND STRUT HINGED POST
P616 6 ROUTED WOOD BLOCKOUT
B580122 7 5/8" DIA. x 1 1/4" [MI6 x 31] SPLICE BOLT,
POST P2
B580904A 1 5/8" DIA. x 9" [MI6 x 229] HEX BOLT
B581002 6 5/8" DIA. x 10" [MI6 x 2541 H.G.R. BOLT
NO50 24 5/8" DIA. [MI6] H.G.R. NUT
w050 2 5/8" DIA. [MI16] WASHER
B340854A 7 374" DIA. x 8 1/2" [M20 x 2161 HEX BOLT
NO30 7 374" [M20] DIA, HEX NUT
N100 2 1" DIA. [M24] ANCHOR CABLE HEX NUT
w100 2 1" DIA. [M24] ANCHOR CABLE WASHER
B140404 2 1/4" DIA. x 4" [M6 x 1021 HEX BOLT
NO14 2 174" DIA. [M6] HEX NUT
Wo14 4 174" DIA. [MG6] WASHER
SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
NO55A 8 1/2" DIA. [M12] A325 STRUCTURAL NUT
WO50A 16 9/16" DIA. [M14] (1 1/16" [27] 0.D.) A325
STRUCTURAL WASHER

CONSIDER OTHER TERMINAL SECTIONS IF THE WIDTH IS

FLARES OF 50:1 FOR
THE FLARE MAY BE

HAVING ALTERNATING RETRO-REFLECTIVE BLACK

PER DTL. DWG.

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

DETAILED DRAWING

R FaGARD SPEC DWG. ~ NO.
SECTION 606, 203 606-13B
OPTIONAL
TERMINAL SECTION -

SKT 350

’i‘ ’# 1 ! - ———————sr
\ I 1 ‘ A ‘ |
T I } 1 i | | Pc 51305 w-BEAM 1= 0" 1305
‘ ! GUARDRAIL END [APPROX. RAIL
| PC C1205 W-BEAM \ \ ! b ‘ \ TION ls PosT WIDTH ‘
| | CUARDRALL ‘ | \ 50 ‘ ‘ seetTio i& o I'Eio" |
o |
STANDARD W-BEAM | | | | | | | | |
GUARDRAIL ‘ ‘ ‘ ‘ OPTIONAL TERMINAL SECTION PAY LIMITS ‘ ‘ ‘ ‘
PAY LIMITS® ‘ ' ‘ ‘ \ ‘ ‘ ‘ ‘
i | i [B SPACES AT 6'-3" [1.305 ml= 50'-0" [15.24 ml, ; ; ;
5/8" DIA. x 1 1/4" 1 1 1 1 \ \ \ \
IMI6 x 311 SPLICE L | | 578" DA x 1 174 | | | | PC T80 chon |
BOLTS & H.G.R. NUTS ‘ ‘ ; ; IMI6 x 311 SPLICE H ‘ ; ‘ BOX ‘
! \ \ lBOLTS & H.G.R. NUTS | | \ \ | \
L] | | | ] B | i |
| T — — B T — i — \L\ ———— T
< — B i i=1 ' - il edh lifiNian;
1"-11" 5851| | \ \ \ \ ! !
| ‘ ‘ ‘ ] :
Y H B 7 B 22
H‘ Il Il 11 H 11 11 5C E770
i ! I I Il ! I || BCT CABLE
i I I I ! I I || ANCHOR
I ! ! ! | ! ! I
It il il L H il L 1! pc s785
: ; : : \ ; J ; y} GROUND STRUT
B M‘ HINGED POST
. I, -
PC HP3A BREAKAWAY LINE POSTS (TOP) SEE DETAL "D I, SEE DETAL K
PC HP3B BREAKAWAY LINE POSTS (BOTTOM) j |
| |
374" DIA. x 8 1/2" PC HP1A FIRST PC $3000 A
M20 x 216] PC HP2A SECOND POST ASSEMBLY IMPACT
HEX BOLT & HEX POST ASSEMBLY 2 ~ 1/4" DIA, x 4" HEAD
NUT TOP M6 X 1021 HEX
BOLTS W/ HEX
PC S785 NUTS AND 2 WASHERS
GROUND STRUT PER BOLT
HINGED POST
N\ N\ N
N 2, L
PC HP2B SECOND -
POST ASSEMBLY
BOTTOM s
DETAIL D IMPACT HEAD CONNECTION DETAIL
(AT POST P2)
ROUTED: WOOD NoTES:
5/8" DIA. x 1 1/4"
BLOCKOUT 5/8" DIA. x 10" H.G.R MI6 x 311 (USE THE SKT 350 TERMINAL SECTION ON DIVIDED ROADWAYS IF THE
; -6 R SPLICE BOLT W/ WIDTH IS 25 FEET (7.5 m] OR GREATER BETWEEN FINISHED
X 2 e T H.G.R. NUT PC HPIA FIRST POST SURFACES.
OLT W/ H.G.R. NU ASSEMBLY TOP be E750 LESS THAN 25 FEET [7.5 m] BETWEEN FINISHED SURFACES.
PC HP2A SECOND
N PC HP3A 1 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).
LINE POST oc <7 PC S785 100 FEET [30.48 m] MAY ALSO BE USED.
et TOP N cgoangssmur GROUND STRUT PC ET70 OMITTED ON ROADS WITH SHOULDERS GREATER THAN 2 FEET [0.6
[585] 3/4" DIA. x 8 1/2" [585] HINGED POST HINGED POST EE‘EHEQBSRESEMBLY m] IN WIDTH.
M20 x 2161 HEX ;|
/BOLT W/ HEX NUT WITH 1" DIA. [M24] (QPLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL
= 1 ( =| I EliéHNIEILDAND WASHER  IMPACT HEAD FACE,
> e AN % ==y J AND YELLOW STRIPES SLOPED DOWNWARD AT AN ANGLE OF 45°
N VI XN >y TN, INZ TOWARDS THE SIDE ON WHICH TRAFFIC IS TO PASS.
. PC HP3B . PC HP2B R A
I BREAK AWAY I SECOND POST | @ ATTACH REFLECTORS TO TERMINAL SECTION POSTS,
} } LINE POST } I ASSEMBL Y 5/8" DIA. x 9" } } PC HP1B FIRST POST NO. 606-05A & 606-05B.
BOTTOM BOTTOM [MI6 x 2291 HEX ASSEMBLY BOTTOM
A BOLT W/ H.G.R. NUT | (® AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS
\ AND 2 WASHERS TAUT AND HAS NOT RELAXED.
DETAIL K ® OBTAIN ENGINEER'S APPROVAL OF MANUFACTURER INSTALLATION
SECTION B-B SECTION A-A == AL B OPTIONS WHEN SITE CONDITIONS PREVENT THE USE OF THE OPTION
2LL 1 UN D7D 2bL TN AT A (AT POST P1) SHOWN ON THIS DETAIL.
(TYP. AT POSTS P3 THRU P8) (AT POST P2)

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

--REVISED- - EFFECTIVE: APRIL 2006

DECEMBER 2011

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% a1 oo
WASHER UNDER
HEAD AND &02] £305]
FWC16a% WASHER 2" 1501 2"
UNDER NUT [501
A
= B =
L‘,‘ FCAO'*X oA Ak LJ,,‘ LJ,,‘
Fopd /////4}3*747£b [ Lyl
1"-11" [585] |
o FPAOT % ANCHOR <
/;%"—" BRACKET A
16 PENNY NAIL WZNZNZ
DRIVEN THROUGH
HOLE IN BEARING GROUND L INE
PLATE INTO
WOOD POST FMMO2 % | WooD OR STEEL
FWC240% POST ®
FNX24a%
BEARING PLATE
(SEE DETAI) L] L | L |
ELEVATION
RWMO2a-b% OR
RWM220- b*
FWC1oa%*
1 172" 138]
FBX16a% FNX16a% . o e o - .
(EIGHT REQUIRED) > 5/8 L1451 M. 3155/18
MIN.
NEUTRAL AXIS FWC24a% ¢ 7/8" [221 ]
FNX24a% DIA. HOLE — | _|
FPAOI %
END PLATE ¢ 2 3/8" (601 ‘
/ IA. H
-| D OLE —— ,Q‘;,
6'-0" [1830]
SECTION A-A
8" x 1" x 3/16"
[200 x 25 x 51 b
PLATE TACK WELDED 3/16" [4.8]
TO 3/4" C[I19IPLATE DIA. HOLE ~— 1 172" [40) FRONT VIEW SIDE VIEW
[1 172" 140
. — END POST DETAILS
1 e
8" r2001| 1257 e‘a PDF Q3%
[733 ~——¢ 1 1/18" [27.0)
R 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 =
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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. NQ.

7'-0" [2100]1 TAPERED CONCRETE CURB
ELEVATION
STD. BIT. CURB
END OF BARRIER SEE ROAD PLANS)
1'-6 3/4" 1"-6 3/4" 31 CURB)
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 \ N\ |
: ‘ ‘ METAL GUARDRAIL
& 7/8" [M22] DIA. x 1'-0" ‘ \—»A
[3051 HIGH STRENGTH
BOLTS (FBX22b%) W/ 1
PLATE WASHER AND " .
A R A ) 7' -0 [2100] TAPERED CONCRETE CURB 1" [25.41 DIA, HOLE FOR 7/8" [M22] DIA.
T
RWEO2a-b (SEE DTL.
DWG. NO. 606-88) PLAN 1 1253
e — 2" 1501
& 1" 1251
DETAIL "A" 1
I 1/2"i 112" \
(381 | (38] 1/4" [6] GALV. METAL PLATE
3" 1761
11 5/8" [295] x 9 5/8" [2451 (MIN. )
WOOD BLOCKOUT
] PLATE WASHER
€ RAIL
9 5/8" [245] x 9 5/8" [245] o ﬁ,é,f ,,,,, J[
(MIN. ) WOOD POST NOTES:
T (D TAPERED CONCRETE CURBS:
5857 TYPE I, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27
6: 1 I; @ 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.
B 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.

RWEO2a0-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 ——

\ g

i H

L

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




TANDARD W-BEAM
NOTE: S DARD BE

25'-0" [7.62 ml BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
TAPER THE END OF THE ® © PAY LIMITS®
CONCRETE BARRIER RAIL END OF CONCRETE BARRIER 1 ‘
END OF BARRIER ——— ¢ 58" AS SHOWN. 1'"-6 374" ‘ 3 -1 172" @WB x 21 (MIN.) x 8 -0"
. 168, 281 . (476.25] ‘ £952. 501 W203 x 31 kg/m (MIN. ) x 24401 STEEL
4" 11021 = f=— : 6 5/8" [168.28] ‘ POST W/ 11 5/8" x 5 5/8" (MIN,) x 1'-2"
STANDARD BARRIER 4" 10217 i 1 1/8" (30] FOR TAPERED CONCRETE [295 x 145 (MIN.) x 3501BLOCKOUT
5" (1301 CURB DETAILS SEE DETAIL ®W6 x 8.5 x 7'-0"
3727 ey [ _ _ _ NCA) go[s)pé'e DWG. W52 x 12.6 kg/m x 2135]STEEL
R : POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
Tl%‘ff‘ [295 x 145 (MIN.) x 350]BLOCKOUT
3 1/2" | -1 ©we x 8.5 x 6'-0"
3o 1 ﬁ ﬁ l-T-I lll é III III III III III ﬁ (W152 x 12.6 kg/m x 18301STEEL POST
J | W/ 75/8" x5 5/8" (MN.) x 1'-2"
\ L L | 195 x 145 (MIN.) x 3501BLOCKOUT
1" DIA. x 3'-0" [25 DIA. x 9151 STEEL ‘ ! 126" [3810.00) METAL GUARDRAIL @
DOWELS DRIVEN THROUGH PIPE SLEEVES \\ S BouBLED GUARDI-:\’AIL SEAS
RWEO2a-b (SEE DTL. GUARDRAIL IS ATTACHED TO
DWG. NO. 606-88) ALL POSTS WITH STANDARD
GUARDRAIL BOLTS
TYPE | 7'-0" [21001TAPERED CONC. CURB
TYPE 3 6 -0" [18001TAPERED 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
'[4'7% 32/54] '[4'766 32/54] 3[9'5'2 '5/02] POST SPACING ESRE"E,ET END OF THE TAPERED CONCRETE 25' -0" [7.62 ml BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
6 5/8" [168.28]1— - : - 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/ 7 5/8" x5 5/8" (MIN.) x 1'-2" [195 x 145 (MIN.) x 3501
‘ BLOCKOUT
1'-6 3/4" 3 -1 1/2 6 -3
[476. 25) [952. 501
374" [19] CHAMFER (TYP.) TA [1905. 001
¢ PLATE WASHER W/ ROUND HOLE ‘
(SEE DETAIL THIS SHEET) I % GUARDRAIL NOT ATTACHED TO POSTS.

BLOCKOUT FASTENED TO PQOST WITH

I 1T T 1T T

nonoon 0 A A 0 0

STANDARD POST BOLT.
° i BRIDGE END RAIL POST —
~ \ \ Ae|
METAL GUARDRAIL \ L \
o METAL GUARDRAIL (©
€ 7/8" DIA, x 1'-0" [M22 x 3051 12" -6" [3810. 003
HIGH STRENGTH BOLTS (FBX22b%) USE DOUBLED GUARDRAIL BEAMS
W/ 1 PLATE WASHER AND 1 TYPE 1 7'-0" [21001TAPERED CONC. CURB . .
HEX NUT (FNX22b%) TYPE 3 6'-0" [18001 TAPERED CONC. CURB 1" [25.41 DIA. HOLE FOR 7/8" [M22] DIA. BOLT
T 1
RWEO20-b (SEE DTL.
DWG. NO. 606-88) " 05) METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2
(FOR BRIDGES WITHOUT CURBS)
" N T 2" 1501
ELAN 1" (251
— =
12t 12t STANDARD W-BEAM
DETAIL " A" el | o38d 14" 6 mm] GALY END OF EXISTING CURB 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
E— 3 METAL PLATE ® © PAY LIMITS @
(761 € RAIL SPLICE ; |
" . 1'-6 374" ‘ 3-1/2r ®W8 x 21 (MIN.) x 8 -0"
1 578" x 5 5/8" [295 x 143] (476. 251 ‘ [952.50] [W203 x 31 kg/m (MIN. ) x 24401STEEL
(MIN. ) |3|.oc|<ouTﬂ PLATE WASHER 6 5/8" [168.28] ‘ ‘ POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
W8 x 21 7T ¢ RAL e [295 x 145 (MIN.) x 3501BLOCKOUT
X FOR TAPERED CONCRETE
5%33)"S$QEEQF{B“S]T = L NOTES: CURB DETAILS SEE DTL. ® W x 8.5 x 67'-0" 213575TEE
. DWG. NO. 606-27 IWI52 x 12.6 kag/m x 21351STEEL
@TAPE?EE CONCRETE CURBS: \/ POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
. . . NO. - 145 (MIN. ) 01BLOCKOUT
111" [585] TYPE 3. SEE DTL. DWG. NO. 606-27 \ (295 x 145 x 3501BLOCKOU
W6 x 8.5 x 6'-0"
| (@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE ]IDIDlmlpﬁ z h z s z z Owe x 8.5 x & ka/m x 18301STEEL POST
6: 1 1= APPROACH SLABS. ‘ J | W/ 7 5/8" x5 5/8" (MN.) x 1'-2"
| 14 (MIN, ) KOUT
TOP OF l () PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY, ! L | (195 x 145 x 3501BLOCKOU
ROADWAY RWEOZ0-b (SEE DIL \ METAL GUARDRAIL ®
AP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE. a- : 12' -6" [3810.00]
@leEEGgT'-P oHG. O, 606-058) o T USE DOUBLED GUARDRAIL BEAMS UNITS SHOWN IN BRACKETS L1 ARE
WIDEN WITH BITUMINOUS UNLESS OTHERWISE METRIC AND ARE IN MILLIMETERS (mm)
SURFACE AS DIRECTED (B)LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION NOTED ON BRIDGE PLANS UNLESS OTHER UNITS ARE SHOWN.
OF THE ADJACENT TRAFFIC LANE. B SETATLED DRAWING
® USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS ALL POSTS WITH STANDARD REFERENCE DWG. NO.
SECTION A-A FOR BLOCKOUTS. GUARDRAIL BOLTS STANDARD SPEC. 606-248
SECTION 606
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.

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

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

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

STEEL POSTS

--REVISED- -

EFFECTIVE: FEBRUARY 2005

JANUARY 2008

DECEMBER 2011

MONTANA DEPART MENT
OF TRANSPORT AT ION




STANDARD W-BEAM

BRIDGE RAIL 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) ® . 7%..5)( 5% x 6 -0" POST W/ PAY LIMITS®
END OF CONCRETE BARRIER | i %' x 5% (MN.) x 1'-2" BLOCKOUT
R R
"
BRIDGE SKEW ANGLE
BRIDGE WING WALL ‘
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. ™
DWG. NO. 606-24A
8 eoe-zsﬁ/ | \\
= SRR R R R R R F
= 1 | |
[\ AT \L |
\ METAL GUARDRAIL ®
12' -6"
USE DOUBLED GUARDRAIL BEAMS
RWEOZa-b (SEE DTL. ®9%" x 9%" (MIN.) x 8 -0" POST
DWG. NO. 606-88) GUARDRAIL IS ATTACHED TO W/ 1% x 9%" (MIN.) x 1'-2" BLOCKOUT
ALL POSTS WITH STANDARD o o o
GUARDRAIL BOLTS ®7%" x 5%" x 1'-0" POST
W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)
STANDARD W-BEAM
BRIDGE RAIL 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) ® _TH xS x 60" POST W/ PAY LIMITS®
END OF CONCRETE BARRIER | | T%" x 5% (MN.) x 1'-2" BLOCKOUT
1" -6 3 -1
7¥a" ‘
BRIDGE SKEW ANGLE ‘
BRIDGE WING WALL ‘
FOR TAPERED CONCRETE ‘
CURB DETAILS, SEE DTL.
DWG. NO. 606-27 ‘
| |
< | | 1B B B B H A
. __ l |
\ \
- \—METAL GUARDRAIL ®
RWEO2a-b (SEE DTL. \ USE DOUBLED GUARDRAIL BEAMS
DWG. NO. 606-88) —
L GUARDRAIL IS ATTACHED TO W/ 11%" x 9%" (MIN.) x 1'-2" BLOCKOUT
ALL POSTS WITH STANDARD ®71%" - e
8" x 5%" x 1'-0" POST
GUARDRAIL BOLTS W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

NOTES:

(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG.
TYPE 3, SEE DTL. DWG.

NO. 606-26
NO. 606-27

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS)

@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE

APPROACH SLABS.

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

(SEE DTL. DWG. NO. 606-05A).

@LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION

QF 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. 606-24A FOR ADDITIONAL INFORMATION.

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

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 25'-0" BRIDGE APPROACH SECTION PAY LMITS GUARDRAIL
(SEE BRIDGE PLANS) W6 x B.5 x 6'-0" STEEL POST W/ PAY LMITS ®
® | 7% x 5% (MIN.) x 1'-2" BLOCKOUT

END OF CONCRETE BARRIER

I
1" -6¥," 3 -1,

6%"

BRIDGE SKEW ANGL 54\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606-24A
& eoe-ze.ﬁ/
\

1

:Hijlmll;émﬁﬁﬁﬁﬁ

i
[ /1 |
\ \—METAL GUARDRAIL ®
12'-6",
" USE DOUBLED GUARDRAIL BEAMS
RWEO20-b (SEE DTL. @®W8 x 21 (MIN.) x 8 -0" STEEL POST
DWG. NO. 606-88) W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD ® w6
w/

. 7'-0" STEEL POST
GUARDRAIL BOLTS x &5 x 1 10" STEEL POS

11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

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

STANDARD W-BEAM

BRIDGE RAIL 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) W6 x 8.5 x 6 -0" STEEL POST PAY LIMITS ®
® W/ 7%" x 5%" (MIN.) x I'-2" BLOCKOUT

END OF CONCRETE BARRIER f i
16 3 -1

6%"

BRIDGE SKEW ANGL 54\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606-277/ ‘ ‘
I _I]IDIDlmlDﬁ\ﬁ LI T R R . I

L METAL GUARDRAIL

\
12'-6"
RWEO2a-b (SEE DTL. \\ "" USE DOUBLED GUARDRAIL BEAMS

DWG. NO. 606-88)

UNLESS OTHERWISE @®W8 x 21 (MIN.) x 8 -0" STEEL POST

NOTED ON BRIDGE PLANS " S et
GUARDRAIL IS ATTACHED TO W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

e oa i goL i STANDARD ®W6 x 8.5 x 7'-0" STEEL POST
W/

11%" x 5%" (MIN.) x 1'-2" 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. DETAILED DRAWING

B USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS REFERENCE DWG. NO.
FOR BLOCKOUTS. RSN 606-258B

® DO NOT FLARE BRIDGE APPROACH SECTIONS.

SKEWED BRIDGE
(@ SEE DTL. DWG. NO. 606-24B FOR ADDITIONAL INFORMATION. APPROACH SECTIONS -

T POST
(®SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM). STEEL POSTS

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
o oty ride  OF TRANSPORTAT 10N




CURB DETAIL

BILL OF REINFORCING STEEL (ONE SECTION ONLY)
B
\-{ D 35°
CURB END C
WIRE SEIZING OR 8
EQUIVALENT FASTENING
TYPE |
C P e BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
{ @\‘ © : MARK SIZE NO. TYPE | LENGTH A B c D E
'% cl #4 | | 4 -8" n" 1" -4" B 9" 35"
“ . o v o A o A ..
1%" 1.0 0,/2,, DIA WIRE ROPE L c2 4 -2 9V, 1"-2 A 8
. v c3 3 -9" 8'," 1 =" 10" 7"
‘ >0 ‘ c4 3 -3" 7" 105" 8" 6"
12" \ \ cs 2 -1 6" 9" = 6"
6 2 -4" 4" 7" 5" 5"
WIRE_ROPE DETAIL cr 20 | SV | Ve | 3V | A | 3V
_— c8 I I 1" -6" 2" 35" 2" 3" 1"
BI ™ 4 [sTRAIGHT| &' -9" ~ ~ ~ ~ ~
62"
o
. 5Y2
A 5" (TYP.) 2 ~ Bl B 2"y | een
r T # BARS T 5" 3"’* . —B1 ~ #4 BARS
| | "\ . ca
Toﬁ - 5 1" CL #4 HOOP
WIRE @ 2 :
ROPE ‘ ‘ J (TYP. )
i B
L= 81 ~ #4 BaRs \ VIEW B-B
€ 1%," 1.D. PIPE
L | | SLEEVES FOR
- - - 1" DIA.x 3'-0"
A 2'-3 .3 UM STEEL DOWELS
C1 THRU C8 #4 HOOPS AT APPROX. 114" O.C. ‘
14" CL. — /2 | l=—1%" cL. le—¢ 14" DIA. x 1'-2" STEEL PIN
7'-0" TAPERED CURB ‘
¢ 2" DIA.
WIRE ROPE
PLAN -
10Y," ‘
V2 1" e
\
¥a" CHAMFER
(TYP.) ~—END OF CURB SECTION
r,-- SECTION C-C
. t
2/a NOTES:
Bl ~ 4 () TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION
BARS — | -2 TYPE 1 (SEE DTL. DWG. NO. 606-24A AND 606-24B).
@ WRE ROPE CONSISTS OF ZINC-COATED STEEL WIRE 7 STRAND UTILITY
GRADE WITH A MINIMUM BREAKING STRENGTH OF 25,000 LB., COMFORMING
TO ASTM SPECIFICATION A 475.
: ®ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE
15" CL. | %4 HOOP REQUIREMENTS OF AASHTO M 31 (ASTM A 615, GRADE 60).
(TYP. ) — =
: @ ALL CONCRETE IS CLASS "DD".
| . TOTAL CONCRETE PER 7' TAPERED CURB EST. = 0.2 C.Y.
] kgLOglI(AdUT TOTAL REBAR WEIGHT PER 7' TAPERED CURB EST. = 34 LB.
|
— ‘ ~— 12" DIA.
! BLOCKOUT DETAILED DRAWING
\ REFERENCE DWG. NO.
_ 1o STANDARD SPEC. _
| SECTION 606 606-26
TAPERED CONCRETE
VIEW A-A

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




13"
BILL OF REINFORCING STEEL (ONE SECTION ONLY)
62" 82" B
<i>: A A
€ 14" 1.D. PIPE \
SLEEVE FOR 1" DIA. XJ'W TYPE 1
3'-0" STEEL DOWELS L BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
1 MARK SIZE NO. TYPE LENGTH A B
\ cl #4 I I 1T-4" 6" q"
® \ c2 1"-8" 7" 6"
FINISHED GRADE . \ 3 o 8 ’
AT CURB FACE ! ; c4 2" -3" 9" 9"
N ! | - T s o
4" MIN. L | | c6 | | 2 10" iE -0
. | E— -
B Bl 4 STRAIGHT | 5'-8" ~ ~
B2 #4 STRAIGHT | 2'-0" ~ ~
END VIEW
6 -0"
ot > o | 2 o | o
¢ 14" 1.D. PIPE I I
SLEEVE FOR 1" DIA. : : !
Clgn —B2 ~ #4 BARS - DRILL
x 3°-07 STEEL DOWELSW! W oL AND GROUT 1°-0" INTO
| 2 ~Bl ~ \ | 72 : THE EXISTING CURB
i #4 BARS ‘ ‘ (TYP. )@
— 1 . ;
q" —_
o] U
1t-3 y
8Y>2" —
FACE OF NEW CURB TAPER Cl THRU C6 ~ lr_xnsnnc CURB
#4 U-BARS
SPACED AS SHOWN
PLAN
—2 ~ B2 ~ #4 BARS -
Cl _THRU C6 ~ #4 U-BARS | DRILL AND GROUT 1'-0"
‘ INTO THE EXISTING CURB
— | 1 /T
SEE NOTES (® i ——— T/ | |
i S+t I Lo Bl ~ I ~
5 Il I #4 BARS || ﬁ
|| | ||
4" MIN. I [ A [ I
Y U 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
OF 4" BELOW THE GRADE MEASURED AT THE INSIDE FACE OF THE TAPER.
@ ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE REQUIREMENTS
OF AASHTO M 31 (ASTM A 615, GRADE 60).
DETAILED DRAWING
@ ALL CONCRETE IS CLASS "DD". REFERENCE DWG. NO.
TOTAL CONCRETE PER 6' TAPERED CURB EST. = 0.2 C.Y. STANDARD SPEC. 606-27
TOTAL REBAR WEIGHT PER 6' TAPERED CURB EST. = 27 LB. SECTION 606

(@ TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE

DTL.

DWG. NO. 606-24A AND 606-24B).

® ADJUST DIMENSION TO MATCH EXISTING CURB.

TAPERED CONCRETE
CURB DETAIL

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




TENSION STRUT TOTAL RAIL LENGTH
( ) f—
. SYSTEM LENGTH (SEE TABLE 1 BACKUP ASSENBLY o - TEM 4
EFFECTIVE LENGTH (SEE TABLE 1)
T
} \
‘ - } 2" -0"
SvSTEM | VARES: Feeey FeEs [ [ N FeFEs F9 | [
WIDTH (SEE ITYPE | (SHowND 221 = e e ——— -1
TABLE 1) ‘ 36" coeed [ o @ a = = B b = = | =
[ : } 2 0"
I | ‘
\ ‘ i !
QUTLINE OF - 4.‘ ;
CONCRETE PAD R =
2'-6" PAD LENGTH (SEE TABLE 1) |
T
® PLAN
PLAN } ELAN
(® QUADGUARD CARTRIDGE (© MONORAIL UNIDIRECTIONAL \
® DIAPHRAGM @®|NOSE ASSEMBLY | NOT INCLUDED IN MODEL - TRAFFIC @ \
© FENDER PANEL ®|[BACK UP NUMBER, ORDER SEPARATELY
\
|
i ITEM 4
i ITEMS 6, 7, & 8
2" -8Y" f
6 Y - g ) pu— olg pu— BN
. g 3'-0" AR
R ,
ELEVATION Te e e el ELEVATION S
40" MONORAIL ASSEMBLY
(TYPICAL 6 BAY ASSEMBLY)
. i 15" MAXIMUM
TABLE I3 TABLE 2: 20 HEIGHT —
24" WIDTH| 30" WIDTH|36" WIDTH| SYSTEM |EFFECTIVE PAD MAX DESIGN NO. OF CARTRIDGES .
BAYS| MODEL NO. | MODEL NO.|MODEL NO.| LENGTH | LENGTH | LENGTH | SPEED (M.P.H.) [ TypE 1 | TYPE 1 ITEM[ STOCK NO. DESCRIPTION REQ'D MONORAIL
1 | 052401% | 0S3001% | 0S3601% R 5 -8" 9'-0" 25 2 0 I | 2760051-0000 | MONORAIL, ONE BAY # i 7 mEm s \
2 | 052402% | 053002% | 0S3602% | 10'-1" 8 -8" 9'-0" 37 2 1 2 | 2760061-0000 | MONORAIL, TWO BAYS # i\if
3 | 052403% | 0S3003% | 0S3603% | 13'-1" 11'-8" 12'-0" 44 3 1 3 | 2760071-0000 | MONORAIL, THREE BAYS # e
4 | 052404% | 053004% | 0S3604% | 16'-1" 14'-8" 15'-0" 50 3 2 4 | 2760041-0000 | MONORAIL END CAP I : T
5 | 052405% | 0S3005% | 0S3605% | 19'-1" 17'-8" 18" -0" 56 4 2 5 | 3525300-0000 | ANCHOR KIT # |
6 | 052406% | QS3006% | QS3606% | 22'-1" 20" -8" 21'-0" 62 4 3 6 | 2699571-0000 | 5" DIA. x 34" HEX BOLT I
7 | 0S2407% | 053007% | 0S3607% | 25'-1" 23" -8" 24" -0" 65 4 4 7 | 2704141-0000 | %" DIA. HEX NUT I
8 | 052408% | 053008% | QS3608% | 28'-1" 26'-8" 27" -0" 68 4 5 8 | 2708231-0000 | %" DIA. LOCK WASHER I
9 | 052409% | 0S3009% | 0S3609% | 31'-1" 29' -8" 30'-0" 71 4 6
10 | 052410% | QS3010% | QS3610% | 34'-1" 32'-8" 33'-0" 75 5 6
11| 0s2411% | 0S3011% | QS3611% | 37 -1" 35'-8" 36'-0" 75 5 7 TABLE 3:
12 | 0S2412% | QS3012% | 0S3612% | 40'-1" 38'-8" 39'-0" 75 5 8
%G = GREY OR Y = YELLOW assemaLy No. [TOTALRAL| w imem 1 | = mem 2 | # mem 3 | = mem s | ND OF
3540060-0100 0" 0 0 0 0 I
3540060- 0200 36.0" 1 0 0 2 2
NOTES: 3540060- 0300 72.0" 0 1 0 3 3
(DATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR CROSS SECTIONS SUCH AS: PIERS, 3540060-0400 108. 1" 0 0 ! 4 4
PARAPETS AND MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS UNIDIRECTIONAL. 3540060- 0500 144. 1" ) 0 | 5 5
ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL -
TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER. 3540060-0600 180. 1 0 ! ! 6 6
3540060-0700 | 216.1" 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 | 252.1 ! 0 2 8 8 REFERENCE DWG. NO.
CONCRETE PAD AND FOR OTHER BACKUP & CONCRETE PAD OPTIONS. 3540060- 0900 288.2" 0 1 2 9 9 STANDARD SPEC. _
. SECTION 606 606-30A
® PROVIDE ADEQUATE CLEARANCE FOR THE DISTANCE SHOWN TO ALLOW FENDER PANELS TO SLIDE 3540060- 1000 324.2 0 0 3 10 10
REARWARD UPON IMPACT. - -
3540060- 1100 360.2“ 1 0 3 12 K IMPACT ATTENUATOR -
(@ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC DESIGNS, INSTALLATION AND 3540060-1200 | 396.2 0 ! 3 13 12 QUADGUARD
MAINTENANCE OF THE QUADGUARD SYSTEM.
EFFECTIVE: FEBRUARY 2005
=— WONTANA DEPARTMENT
e ide OF TRANSPORTATION




BACK-UP FRAME

%" DIA.

I I ] ] .
[o] [o] [o] [o] [o] [o] [o] [o] [o] [o] [
) I =
F S0 o |o ° o o [ e o o © 0 o o o oJlo o 6 0o o o 0 0 0 6 0 ol[o o dfo o o ® 0 o o © o [[[o. o & o o
1 — 10 25 © 1 © H © H © B © i ¢ B 0 ( HE @ 2 © i © J © J © J @ L 5 © I © 1 0 1 0 5 0 5 1 @ 2 01 0 2 [ ) © i © B © B © J © B © B © B 0 K © B 0 B ¢ BN O MO M O MO RO N O MO O]
e o o d [¢ s o o 0O 6 0 0 0 @8 0 0 o o oJ[]o o 6 o o o 0 0 o @ 0 o][o o dfo o o 6 0 o o @ o ° o
| E————————|
o é : o o o o |0 o o ° 0O 8 0 0 0 ® 0 0 O o oJ[o 0o © 0o o o 0 0 o © 0 of[lo o dfo oo e 0o 0o o e o o 0o o o o
1 —_— @ 0 1 © B © 1 © J © 1 © B 0 (© HE @ I © I © J © J © H © i B @ L 5 © I © 10 1 0 50 5 1 @ 2 1 | [ ) © B © B © B © J © B © Jm © B 0 K B O B 0 BN O MO MO MO N O N O HON O]
o 3 o o q [o o o o[d [0 e o o o]Jflo o @ o o o o 0o o o o oflo o g o o o ®6 0o 0o 0o @ o J[o o o o o
L“"_T_ ] | =T 7] | kel | T ©T ] | el | ] o | ke 1 |
| ‘ | | | '
\
‘ 27" ‘
f 1
@ UNIDIRECTIONAL ;
TRAFFIC PLAN
21'-3"%
PLASTIC _ \
NOSEPIECE/’ o N = {0} [0]] {Ok 0 [ ———————0) {Ok [0]} {Ok ZP
(6532B) i
) — ) — ) — | — T
— -
) © (o] o)} © [———0 < © ©} @

L

ANCHOR W/ HEX NUT,
WASHER & LOCKWASHER

x 6" WEDGE EXPANSION

FLAT

2'-0"

ATTACHMENT (D

\ 1" -6" \ 1"-6" \ 1" -8" \ 1"-6" \ 1"-6" 1" -6" 1"-6" 1" -6" \ 1'-8" 1"-6" 1" -6" \
FOR NOSEPIECE ATTACHMENT
REMOVE EXISTING %" DIA. BOLTS (4 TOTAL)
AND RE-INSERT THROUGH NOSEPIECE.
ELEVATION
2' -7t NOTES:
TRACC BILL OF MATERIAL o (DATTACHMENT SHOWN IS TO SHAPES WITH RECTANGUL AR
2' -0 CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND MODIFIED
PART CONCRETE BARRIER RAIL. TRAFFIC FLOW IS UNIDIRECTIONAL.
numeer | OTY DESCRIPTION FRAME ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS,
RAILINGS AND BIDIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE
* [25980A | TRACC UNIT (FULLY ASSEMBLED %) ‘ o FROM THE MANUF ACTURER.
33106 | 4 |%" DIA. LOCKWASHER ‘ .
v - | @A 6" REINFORCED CONCRETE PAD IS SHOWN. OTHER FOUNDATION
44516 4 %" DIA. x 6" WEDGE EXP. ANCHOR FENDER ‘ OPTIONS ARE:
4 |REFLECTIVE TAP PANEL
68258 EFLECTIVE E : a) 8" THICK UNREINFORCED CONCRETE
65328 1 PLASTIC NOSEPIECE \ b) 8" THICK ASPHALT
‘ c) 3" THICK ASPHALT OVER 3" THICK CONCRETE
‘ d) 6" THICK ASPHALT OVER 6" THICK COMPACTED SUBBASE
ANCHOR HARDWARE  (FULL CONCRETE BASE) ‘ > g
B - BASE - REINFORCEMENT DRAWINGS FOR THE REINFORCED CONCRETE
5, | .
52046 | 26 |%" DIA. x 7Vie" ANCHOR STUD ASSEMBLY | PAD SHOWN ARE AVAILABLE FROM THE MANUFACTURER.
33106 | 26 |[%" DIA. LOCKWASHER !
5/ | () SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
3361G | 26 |%" DIA. HEX NUT @ REINFORCED CONCRETE ; DESIGNS, PRODUCT OPTIONS, INSTALLATION AND MAINTENANCE
33006 | 26 [%" DIA. FLAT WASHER PAD 4" -0" x 22 -0" x 6" T OF THE TRACC SYSTEM.
5206B | 3 |ADHESIVE HIT HY 150 (CARTRIDGE) THICK P
K 3 3 g ‘ g 3 - 1
ANCHOR HARDWARE  (ASPHALT BASE) P 1 (R ‘ L (LRI & @
6380G | 26 |%" DIA. x 18" ALL THREADED ROD ADHESIVE ANCHORED s R
v %" DIA. x T/i" ANCHOR 1 —
33106 | 26 |%" DIA. LOCKWASHER STUD W/ FLAT WASHER, ‘ ! | DETAILED DRAWING
33616 | 26 |%" DIA. HEX NUT LOCK WASHER & HEX NUT ; . REFERENCE DWG. NO
ADHESIVE ANCHORED ‘ . .
33006 | 26 |%" DIA. FLAT WASHER STANDARD SPEC. 606-30B
: P SECTION 606
52068 5 |ADHESIVE HIT HY 150(CARTRIDGE ) I 2'-0
T
* SEE DET. DWG. NO. 606-318B
*% EACH UNIT SHIPS 1007 ASSEMBLED 4 -0 IMPACT ATTENUATOR -
(PLASTIC NOSE INSTALLED AFTER PLACEMENT) TRACC
SECTION A-A EFFECTIVE: APRIL 2006

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




SEE NOTE A (ie) @\ f
@@@©@ @@/@|

NOTES:
@® ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
e o L - . — } N CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND
TOw TOw @“ MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS
o Lo T o UNIDIRECTIONAL. ATTACHMENTS AND TRANSITIONS TO
OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL
o TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.
2 0"
SYSTEM LIFTING LOCATIONS ® PROVIDE ADEQUATE CLEARANCE (5'-0" MIN.) TO ALLOW
WIDTH REAR RAILS TO SLIDE REARWARD UPON IMPACT.
e ©A 6" REINFORCED CONCRETE PAD IS SHOWN. OTHER
R T R FOUNDATION OPTIONS ARE:
1 [ o N\gnmm 2 memm | [B "
. b & & F aad 1§ L a) 8" THICK UNREINFORCED CONCRETE
=) © L I ] i b) 8" THICK ASPHALT
©_.0_0 © \@| c) 3" THICK ASPHALT OVER 3" THICK CONCRETE
® ©~ 00" © d) 6" THICK ASPHALT OVER 6" THICK COMPACTED SUBBASE
e) 7" THICK REINFORCED DECK STRUCTURE
18' -8" EFFECTIVE LENGTH
SEE MANUFACTURER FOR REINFORCEMENT DRAWINGS AND
. ANCHORAGE REQUIREMENTS FOR ALL FOUNDATION OPTIONS.
22'-2" SYSTEM LENGTH
©® SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
DESIGNS, INSTALLATION AND MAINTENANCE OF THE QUEST
PLAN w SYSTEM.
TRAFFIC
SEE NOTE A @
S S T T =
F— P o TITIX ] ) E—p P 0]
=) =) T 1
| T (@)
S =) I~ 1 =
= T
-~ \ @) 5 2 "
| / ) 3
i
%
8" MIN.
ELEVATION
2" -4"
C e ) PARTS LIST z <
2'-0 2" -0"
i | ITEM STOCK NO. DESCRIPTION aTy.
] 3562003-0000 BACKUP ASSEMBLY, 24, QUEST ]
2 3562002-0000 SUPPORT FRAME ASSY, BAY 1, 24, QUEST 1 9 ANCHOR BOLTS ARE NOT INCLUDED
3 2762015-0000 ANCHOR, FRONT, QUEST, G 2 REINFORCED CONCRETE. PAD B 'ISNEPPARRTTSELIS‘; ggg gungBEDOfr{DOERED
ARATELY BA N FOUNDATION
4 3562005-0000 DIAPHRAGM ASSEMBLY, 24, BAY 3, QUEST ] 4 -0" WIDE % 23'-0" LONG 5 5 OPTION SELECTED. SEE NOTE. C.
5 3562001-0000 TRIGGER ASSEMBLY, QUEST ] SEE NOTE C ~ic ST
6 3562004 -0000 BRIDGE, 24, BAY 2, QUEST ]
7 2762026-0000 NOSE, OQUEST, G ] i . VARIES (SEE ELEVATION VIEW)
8 2762024-0000 NOSE TRANSITION, R, QUEST, G ] Aot o] Sefm
9 2762025-0000 NOSE TRANSITION, L, QUEST, G I . : Al S £
10 | 276200L-0000 SHAPER RAIL, L, QUEST, G 1 b SR
K 276200R-0000 SHAPER RAIL, R, QUEST, G I ‘ 4 -0 ‘
12 2762022-0000 BRACKET, PANEL, DIAPHRAGM, G 2 / : ‘ |
s oo com | et . aeir ¢ 2 ( )
! - ! 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 -

QUEST

EFFECTIVE: APRIL 2006

=—  WONTANA DEPARTMENT
S . OF TRANSPORTATION




SYSTEM LENGTH (SEE TABLE

]

4'-5 7/8"

[1369]
TENSION STRUT

TOTAL RAIL LENGTH

4" 11021
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| 2w 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.

BACKUP ASSEMBLY ITEM 4
ITEM 3 ITEM 1
T
[
- | 2 -Q"
} [610]
VARIES: co6009 [0 9o ® o [C—c| o o ® o |
(SHOWN) 24" [610] : : : ; = = : 1L : ;
f =t - = - = — — =1+
30" [760] : ; : . T r . .
36" (915 ccood [0 o & s B = Bl =5 B4
| 2 -0
} 16101
[
1'-1 5/8" I
[346] L
|
|
i PLAN
|
|
|
|
|
|
1 ITEM 4
t
T ITEMS 6, 7, & 8
o | an —— pu— °la
el
Lt
ELEVATION e DT
MONORAIL ASSEMBLY
(TYPICAL 5 BAY ASSEMBLY)
I 1/2" [40] 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 # ( ‘ Y )
2 | 2760061-0000 | MONORAIL, TWQ BAYS MONORAIL, TWO BAYS #
3 | 2760071-0000 | MONORAIL, THREE BAYS MONORAIL, 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 1
# - SEE TABLE 3 BELOW
TABLE 3:
ME TRIC
TOTAL RAIL|TOTAL RAIL NO. OF
ASSEMBLY NO. | " 'eNGTH LENGTH | ® ITEM 1| # ITEM 2 | 3 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 3.0 315 " 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" 5 490 0 0 2 7 7
3540060-0800 | 252.1" 6 405 1 0 2 8 8 IMPACT ATTENUATOR -
— QUADGUARD 11
3540060-0900 | 288.2 7 320 0 1 2 9 9

EFFECTIVE: MAY 2011

MONT ANA DEPART MENT
OF TRANSPORT AT ION




OR TRANSITION PANEL.

ITEM| sTack No. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
I | SEE TABLE A | DIAPHRAGM 1 1 | 3540130-0%00 | NOSE, W/ SUPPORT BRACKET |
8 | 2760091-0000 | MONORAILL GUIDE 2 2 | 2699341-0000 | %" DIA. x 2" RAL BOLT 6
9 | 2704341-0000 | ¥ DIA. HEX NUT 4 3 | 2704191-0000 | %" DIA. HEX NUT 6
10 | 2699121-0000 | %" DIA. x 2" HEX BOLT 4 4 | 2708871-0000 | WASHER (BAR V" x 1Ya" x 2", W/ %" DIA. HOLE) 3
11 | 2708201-0000 | ¥ DIA. 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 | 24" WIDE DIAPHRAGM
3540072-0000 | 2761021-0000 | 30" WIDE DIAPHRAGM ITEM 2
3540073-0000 | 2761031-0000 | 36" WIDE DIAPHRAGM
ITEM 12
ITEM 10
ITEM 1
ITEM 11
ITEM 9
DIAPHRAGM ASSEMBLY NOSE ASSEMBLY
ASSEMBLY NO. 3540050-0100 (YELLOW)
ASSEMBLY NO. 3540050-0000 (GRAY)
3 0n 1
ITEM| sTack No. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
I | 2760081-0000 | FENDER PANEL 1 ITEM 11 1 SEE TABLE A TENSION BACKUP I
DIAPHRAGM OR 2 | 2699341-0000 | %" DIA. x 2" RAL BOLT 2 - 2 | 2760141-0000 | SIDE PANEL 2
(D UNDERLYING BACKUP E‘ 3 | 2704191-0000 | %" DIA. HEX NUT 2 9 | 3525300-0000 | ANCHOR KIT 3
| PANEL — BIAPLRAGH 4 | 2708841-0000 | CAST MUSHROOM WASHER 1 10 | 2704131-0000 | %" DIA. HEX NUT 4
=7 5 | 2706604-0000 | %" DIA. x 5" SCREW 1 11 | 2699341-0000 | %" DIA. x 2" RAIL BOLT 2
T 6 | 2704141-0000 | %" DIA. HEX NUT 1 12 | 2760293-0000 | CARTRIDGE SUPPORT BRACKET |
5 FENDER PANEL 7 | 2708291-0000 | %" DIA. WASHER 4 13 | 2760294-0000 | CARTRIDGE SUPPORT LOCKING BAR |
g:é 8 | 2021611-0000 | ELASTOMERIC BUSHING ]
TABLE A:
- ASSEMBLY NO. STOCK NO. DESCRIPTION
. -
NOTE: ¥ ~ 3540031-0000 | 2760011-0000 | 24" WIDE TENSION BACKUP
’ 3540032-0000 | 2760021-0000 | 30" WIDE TENSION BACKUP
(D UNDERLYING PANEL IS EITHER ITEM 2 'TEM 10— 3540033-0000 | 2760031-0000 | 36" 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:
ITEM 11 ~

ITEM 4

w2 /

FENDER PANEL ASSEMBLY

ASSEMBLY NO.

3540040-0000

@ TWO FENDER PANEL ASSEMBLIES
ARE REQUIRED PER BAY.

ITEM 13

ANCHOR BOLT NOT

REQUIRED AT THIS
LOCATION BOTH SIDES

BACKUP ASSEMBLY

ITEM 12

@ WHEN TRANSITIONING THE QUADGUARD

SYSTEM TO EXISTING BARRIERS,

SEE

MANUFACTURER FOR PROPER USE OF

SIDE PANEL (ITEM 2).
DETAILED DRAWING
REFERENCE DWG. NO.
ANDA . -
SECTION 606 606-31A

IMPACT ATTENUATOR -
QUADGUARD
ASSEMBLY DETAILS

serving you with pride

EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORTAT ION




STAGE 2 STAGE 3
BASE ANGLES (25959)
END SH T
ogeroE b NUT HOLDER PLATE (25962) (48 TOTAL) DOUBLER PLATES (25960)
BOLTED TO UNDERSIDE TO HOLD - - TRACC PATENT
SHIPPING PLATES L ONE-BAY FENDER TWO-BAY FENDER PANEL
(25958) o %" DIA. SHOULDER NUT /PANEL (25974) / (25973) / LABEL (6827)
[ [ | [ |
[ ] Lo ] [o] 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] 7[) OO0 T E (0]
o o e o o © o a o CROSS TIE
= < = == (25957)
& - B o
© - P e Y,A,,
| Y L
| | —
END SHOE RT CROSS TIE (25957) CROSS TIE (25957)
(25954) %" DIA. x 2" HEX FLANGEM RIP PLATES STAGE 3: TOP (25966),
BOLTS (6365) (48 TOTAL) BEAM GUIDE (25967) RIP PLATES STAGE 2 (25963) NOTE THE DIRECTION OF THIS MIDDLE (25965), BOTTOM (25964)
21" -3"2 SET OF 4 NUT HOLDER PLATES
BACKUP FRAME
%" DIA. x 2'/4" SLED WELDMENT SLOT PLATE
e B @ A O /b © _® @
- = — (25976) —— " .
N e aseRs | (19737 fFRAME WELDMENT (25971) a{ ’ea/e TYP. 6 :ﬂ —
i ™ B m B il
P (Y L-L‘ I L I SLOT PLATE (25376)
! —_ﬂgﬁ {oF i ;zh #ﬂ %" DIA. x 35" HGR
T | 1 BOLT & NUT
Y (TYP. AT BACKUP
I FRAME )
|
‘ 1]
[ ' ‘
g ! IT
COMPLETE BASE ASSEMBLY @ \pEszNsmN
BASE MODULE ASSEMBLY x 6 -11%" (25982) (25981) BASE MODULE ASSEMBLY x 6'-11%," (25982) PLATE (25961)
BASE MODULE ASSEMBLY x 6' -11%" (25982A) ‘ 3'-1" EXTENSION PLATE
FRONT ANCHOR ‘ ‘ (25961) 2 REQUIRED
WELDMENT (25956) HITCH PIN CLIP (3253) FRAME (25971)
SHREDDER ASSEMBLY
%" DIA. x 2'/" HEX (25975) | SLED WELDMENT (25970)
HEAD BOLT W/ 2 FLAT :
WASHERS & HEX NUT | %" DIA. x 2" CLEVIS PIN (4425)
%" DIA. x 2'/4" HEX HD BOLT
3~ (/" x 3" x 2Y") TRACC
PLATE WASHERS: ONE PLATE
WASHER UNDER BOLT HEAD,
SHIPPING PLATE (25958) (D 2 PLATE WASHERS BETWEEN PANEL
& FRAME, 3" DIA. WASHER UNDER
BASE ANGLE (25959) HEX HEAD NUT
FRONT ANCHOR
WELDMENT (25956)
3%" DIA. x 2" HEX FLANGE HEAD
BOLT W/ LOCKWASHER UNDER 3%" DIA. SHOULDER STUD BASE ASSEMBLY (25981) @
HEX NUT W/ LOCKWASHER & %" DIA 1% HEX
HEX NUT _ A L
SECTION D-D SECTION E-E HEAD BOLT W/ 2 FLAT
D) sHown WASHERS & HEX NUT
%" DIA. x 1¥" HEX
%" DIA. x 35" HGR BOLT HEAD BOLT w/g FLAT %" DIA. x 2" HGR BOLT %" DIA. x 3%" HGR BOLT,
SLOT PLATE & HGR NUT WASHERS & HEX NUT SLOT PLATE & HGR NUT SLOT PLATE & HGR NUT
FRAME FRAME FRAME
(25971 >\ (25971 )\\ (25971 )\
TWO-BAY FENDER TWO-BAY FENDER ONE-BAY FENDER
PANEL (25973) PANEL (25973) & 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 3t
TOP (25966)
NUT HOLDER PLATE NUT HOLDER PLATE e (Boes)
(25962) BEAM GUIDE (25967) (25962) BEAM GUIDE (25967) BEAM GUIDE (25967)

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

W/ LOCKWASHER & HEX NUT

SECTION A-A

€2) sHowN 9 smILAR

%" DIA. SHOULDER STUD

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

SECTION B-B

F3) srown €6) & F8) SIMLAR

@

NUT HOLDER PLATE
(25962)

BASE ASSEMBLY (25981)

%" DIA. SHOULDER STUD
W/ LOCKWASHER & HEX NUT

SECTION C-C

€9 sHown E7) smiLAR

BILL OF MATERIAL

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

197376 12 Va" x 3" x 2'/a" TRACC WASHER
25970A 1 SLED WELDMENT
25971A 8 FRAME WELDMENT
25972A 1 BACKUP FRAME WELDMENT
25973A 16 TWO-BAY FENDER PANEL
25974A 4 ONE-BAY FENDER PANEL
25975A 2 SHREDDER ASSEMBLY
25976A 32 SLOT PLATE
25981A 1 ASSEMBLED BASE (SEE NOTE 2)

TRACC BASE (25981A)
32566 48 %" DIA. SHOULDER NUT
33616 40 %" DIA. HEAVY HEX NUT
33916 40 %" DIA. x 1%¥" HEX HEAD BOLT
42526 180 3%" DIA. HEX NUT
42586 180 3%" DIA. LOCK WASHER
63406 178 | %" DIA. x 1'," SHOULDER STUD
63656 50 3%" DIA. x 2" HEX FLANGE HD BOLT
25954A 1 END SHOE, RIGHT
25955A l END SHOE, LEFT
25956A 1 FRONT ANCHOR WELDMENT
25957A 3 CROSS TIE
259586 2 RIP PLATE, STAGE 1 (SHIPPING PL.)
259606 16 DOUBLERS
259616 2 EXTENSION PLATE, REAR
259626 48 NUT HOLDER (NUT RETAINER PLATE)
259636 2 RIP PLATE, STAGE 2
259646 2 RIP PLATE, STAGE 3, BOTTOM
259656 2 RIP PLATE, STAGE 3, MIDDLE
259666 2 RIP PLATE, STAGE 3, TOP
25982A 3 BASE MODULE ASSEMBLY

SHOP HARDWARE

32536 2 HITCH PIN CLIP
33406 32 5" DIA. HGR NUT
33616 46 5" DIA. HEX NUT
33916 32 %" DIA. x 1¥%" HEX HEAD BOLT
34006 12 5" DIA. x 2" HGR BOLT
34356 20 %" DIA. x 32" HGR BOLT
43726 88 5" DIA. FLAT WASHER
44256 2 ¥" DIA. x 2" CLEVIS PIN
53066 14 %" DIA. x 2'/a" HEX HEAD BOLT
6827B 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 TQO
TRACC UNIT.

(@ SEE MANUFACTURER FOR ADDITIONAL DETAIS

AND DRAWINGS SHOWING COMPLETE ASSEMBLY OF

ALL BASE COMPONENTS.

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

DWG. NO.
606-318B
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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, OQUEST 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, R, 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
17 2762033- 0000 PANEL, BAY 1, QUEST, G 2
18 2699251-0000 BOLT, HX, %" DIA. x 3", G5, G 16
19 2701014-0000 BOLT, HX, 1" DIA. x 5", G8, G 4
20 2701811-0000 BOLT, RAIL, %" DIA. x 1", G5, G 40
21 2701931-0000 BOLT, HX, ¥." DIA. x 1%,", G5, G 4
22 2704191-0000 NUT, HX, %" DIA., G, RAIL 40
23 2704091-0000 NUT, HX, %" DIA., G 20
24 2704161-0000 NUT, HX, 1" DIA., G 2
25 2708161-0000 WASHER, BAR, 2" x 2" x 'a" , G 2
26 2708871- 1000 WASHER, BAR, 14" x 2" x '/g", ROUNDED, G| 8
27 270003 1-0000 INSTALL INSTRUCTIONS, QUEST 1
28 2735831-3500 MATERIAL SAFETY INFO NOTICE 1
29 270808 1-0000 WASHER, FLAT, %" DIA. (2" 0.D.), HVY, 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, '," DIA. x 13Y%,", B7, G 2
34 2704911-0000 NUT, HX, /" DIA., G5, G 12

SUPPORT FRAME ASSEMBLY (ITEM 2)
35 2762010-0000 SUPPORT FRAME, BAY I, 24, QUEST, G 1
36 2762003- 0000 RAIL GUIDE, DIAPHRAGM, QUEST, G 2
37 2699251-0000 BOLT, HX, %" DIA. x 3'%,". G5, G 6
38 2704091-0000 NUT, HX, %" DIA., 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, %" DIA., G 2
43 2701931-0000 BOLT, HX, %" DIA. x 1", 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, %" DIA. x 32", G5, G 2
47 2704091-0000 NUT, HX, ¥%" DIA., 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, %" DIA., G 2
51 2699251-0000 BOLT, HX, %" DIA. x 3", G5, G 2
52 2735711-0000 DECAL, CAUTION, ALL PRODUCTS 1
53 2735712-3500 DECAL, PRODUCT, QUEST 1
54 2705121-0000 RIVET, ST, SD68BS, ¥e" DIA. x Y", DH 1

DETAILED DRAWING

REFERENCE
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SECTION 606

DWG. NO.
606-31C
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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 | 5/8" 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 | M6 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
< 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 -[%"wst: '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
= I~ UNITS SHOWN IN BRACKETS [1 ARE
I METRIC AND ARE IN MILLIMETERS (mm}
Yl QE‘SL‘?RREDBOA'—TT TNHOI,; UNLESS OTHER UNITS ARE SHOWN.
LOCATION BOTH SIDES SETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC. _
SECTION 606 606-31D
IMPACT ATTENUATOR -
w2 QUADGUARD I
ITEM
FENDER PANEL ASSEMBLY BACKUP ASSEMBLY ASSEMBLY DETAILS
ASSEMBLY NO. 3540040-0000 EFFECTIVE:MAY 2011
WMONTANA DEPARTMENT
OF TRANSPORT AT ION




16' -0" 8' -0" 16'-0" TYPICAL
20" ‘
GROUND ON 'TANGENT
L INE ‘
af—r————~~"" " ﬂh ﬂﬁ | \
o
N |
CABLE GUARDRAIL TERMINAL / ELEVATION ELEVATION
ANCHOR ASSEMBLY (SECOT%) CABLE GUARDRAIL CABLE GUARDRAIL CABLE GUARDRAIL
TERMINAL SECTION TERMINAL SECTION TERMINAL SECTION
PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL (FROM POST P3 TO POST P3)
(NOT TO EXCEED 2000' ) ‘
L L - - . - INSTALLATION LINE
(FACE OF RAIL)

26" -0"

POST SPACING

SEE NOTE (© BELOW

VARIABLE LENGTH OF NEED

FIRST RUN OF CABLE GUARDRAIL

PLAN

SECOND RUN OF CABLE GUARDRAIL

‘ THIRD RUN OF CABLE GUARDRAIL
o ™o onE g R‘UN CABLE WEDGES
THREE ™ (FMMO | %)
wsTaLLATIOw ne  F— R - e Lo . - . - . L
(FACE OF RAIL) 57 J h CABLE SPLICE
SPLICE CABLE USING A COUPLING DEVICE AS SHOWN,
OR AN ALTERNATE METHOD APPROVED BY THE ENGINEEER.
TYPICAL LAYQUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO
TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES. e
l'/z" |/2
/," DIA. (MIN. ) APPROVED
TAMPER-PROOF LOCK NUT
%" ’4—— SPACER OR APPROVED
! SHOULDER BOLT
REFLECTORIZED TYPE (GALV. STEEL OR ALUMINUM)
111 (HIGH INTENSITY)
SHEETING, WHITE OR FACE OF REFLECTOR TO BE
EDGE OF YELLOW PER MUTCD FLUSH WITH FLANGE EDGES
TRAFFIC 2' -0 "
LANE t<———— NORMAL — 5
) MN. @ |L FINISHED — -
[T] e:;xSHOULDER dl | REFLECTOR ALT. "B
i { JH REFLECTOR MOUNTING NORMAL d |
" 4 d HOLE FOR ALT. "B" FINISHED |
] SHOULDER 3w
¥a" DIA. H 2 -g" Z%,“ DIA. HOOK (INSTALLATION TAﬁmpgkA'Rsqulésim’;OR .
CABLES | BOLTS (FBHO1% LINE) o SELE TAPPING SCREWS Vs e
(RCMO 1 %) 1 OR FBHO2%) . 2°-0 OR BLIND RIVETS V2
AND NUT(S) 2 o
(FNXO8a%) m 7 I
¢ VARIABLE VARIABLE
1
QR — 2:1 OR FLATTER 2:1 OR FLATTER i 4 5"
[
2" NOMINAL + E::
et —-
27 SLOPE NOTE: L 057 Ti
SOIL PLATE REFLECTORS ARE /2"
(PLSO1%) . TO BE 14 GAGE
27 SLOPE ALLUMINUM ALLOY ]
1)
1)
I +
|| [=———— CABLE GUARDRAIL i
r U POST (PSEOQT%) || || L
TYPICAL INSTALLATION DETAIL TYPICAL INSTALLATION DETAIL REFLECTOR ALT. "A"

LINE POST & POST P3

POST P2

NOTES:
(DFOR CABLE GUARDRAIL RUNS OF:

1044 FEET OR LESS: USE COMPENSATING
CABLE END ASSEMBLY (RCEO1%) ON ONE END
AND TURNBUCKLE CABLE END ASSEMBLY % ON
THE OTHER END OF EACH CABLE.

GREATER THAN 1044 FEET, UP TO 2052 FEET
MAXIMUM:  USE COMPENSATING CABLE END
ASSEMBLY (RCEO1%) ON BOTH ENDS OF EACH
CABLE.

@LINE POST SPACING:

TANGENTS AND CURVES WITH RADII 700 FT AND
GREATER: 16 FEET.

CURVES WITH RADIILESS THAN 700 FT DOWN
TO 440 FT: 12 FEET.

NOTE: DO NOT INSTALL CABLE GUARDRAIL ON
THE INSIDE SHOULDER OF ANY CURVE.

Q) UNIFORMLY TENSION ALL CABLES TO COMPRESS
SPRINGS BY 3'5".

(@ DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES
WITHIN 12 FEET OF THE INSTALLATION LINE.

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

® ATTACH REFLECTORS TO EVERY OTHER LINE POST
(32 FEET TYP. ), BEGINNING AT POST P3. DO NOT
ATTACH REFLECTORS TO POSTS P1 AND P2.

(@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LESS THAN 2'-0" FROM THE TRAFFIC LANE.

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

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA . -
SECTION 606 606-40

CABLE GUARDRAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




3 HORIZONTAL &
2 VERTICAL #3 BARS
IN EACH FACE OF EACH
PIECE

|

T

|

) = T

I

I

[ I
[ 4.\ 3" CL. (TYP.) |
I

I

|

ONE PIECE

ANCHOR POST

H R
SHOULDE (PSEO0B %)

2" -8Y%"

ANCHOR UNIT & RE-BAR

TWO PIECE

CABLE GUARDRAIL

CONCRETE ANCHOR

INSTALLATION DETAILS

NOTE:

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

-9 ANCHOR POST
2 on 2t o (PSE06%)
2| | et
1"-g"
3 -9l H —]— —AncHOR § — —-
! T T
7\ |
3,/4,,L T 2% | f »
2" -4 U
PLAN

(LEFT HAND ANCHOR UNIT)

WITH THE POSITION OF THE ANCHOR POST

CABLE GUARDRAIL

S/DE st ope

2" -57"

2 -4V

TAPERED KEYWAY DETAIL
(TWO PIECE INSTALLATION)

T

1" -6"

/
X
/

PLACE ¥g" DIA.
BRASS ROD IN HOLES
AND BEND OVER ENDS

1a"

CABLE END
ASSEMBLY
(RCEQ3%)

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

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

¥2" DIA. SQUARE

(FNS20%)

NUTS (FNX20a*)

¥," DIA.
(RCMO 1 %)

CABLES

SLIP IMPACT BASE

KEEPER
PLATE *

CABLE GUARDRAIL I I
ANCHOR POST
(PSE06%)

SLIP IMPACT BASE

NOTE:

INSTALL ONE WASHER UNDER HEAD,

AN ADDITIONAL WASHER MAY BE
CONCRETE

ANCHOR THE ANCHOR POST.

" DIA. x 2" HEX BOLT
(FBX12a%) WITH NUT (FNX12a%)
AND 3 FLAT WASHERS (FWCI12a%)

TORQUE TO 25 ft-Ib (4 EACH POST)

ANCHOR POST DETAIL

P

CABLE ANCHOR
BRACKET (FPAD2%)

1'-0"

n" 1" -6%"

PLAN
(RIGHT HAND ANCHOR UNIT)

8 - ¥" DIA. HOOKED

ANCHOR RODS (FRH20a%) 3 CABLE END
WITH HEX NUT (FNX20a%) ASSEMBLIES (RCEO3%)
& FLAT WASHER (FWC20a%)
ON EACH RQD ° CABLE GUARDRAIL
ANCHOR POST (PSE06%)
& AN
2 TN
53 4 B

<——EXCAVATE FOR CONCRETE
ANCHOR (SEE NOTES)

ELEVATION
(LEFT HAND ANCHOR UNIT)

2 - ¥" DIA. HEX

CABLE ANCHOR

BRACKET (FPAO2%)

CABLE END ASSEMBLY TO

ONE BETWEEN PLATES & ONE UNDER NUT.
PLACED BETWEEN PLATES TO PLUMB

ANCHOR BRACKET DETAIL

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.

(@ 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.

@ IF LIFTING DEVICES ARE EMBEDDED INTO THE
CONCRETE ANCHORS, INSURE THAT THEY HAVE
A SAFE WORKING LOAD OF 4 TONS FOR THE ONE
PIECE ANCHOR AND 2 TONS EACH FOR EACH OF
THE HALVES OF THE TWO PIECE ANCHOR UNIT.

(@ USE CLASS "DD" CONCRETE TO
CONSTRUCT ANCHOR.

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

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA . -
SECTION 606 606-41

CABLE GUARDRAIL TERMINAL
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"
sTaNDARD| 00 b R [200 x 25 x 51 PLATE
W- BEAM —N— TACK WELDED TO
GUARDRAIL A Rr1 374" [19] PLATE
® CLEAR THIS CABLES TO HAVE LESS THAN 1 1/2" [38]
A AREA OF ALL OF SAG AFTER INSTALLATION 3/16" [4.8] 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 \ ———— 1251 :
RADIUS FROM TABLE. (SEE GUARDRAIL — 7 ~ T 8 — =1 172" 1403
SUMMARY FRAME. ) \ 2001 i
[751] —& 1 1/16"
THREADED CABLE END .. [27.01
TOWARD TRAFFIC \ s u4001 DIA. HOLE
FCAO1 % 18" 1191
8" [200]
CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS o . [453]
SIDE (SEE CRT POST DETAIL) 1"-0 1" -4
| [305] 14061
T
1021 BEARING PLATE DETAIL
. FBBO2% (OR FBXI6a% BOLT AND P
201 — > 1501 FNX16a% NUT WITH FWC24a% BO1*
) WASHER UNDER HEAD AND NUT)
FPAO1% ANCHOR
BRACKET
I 1 T
L L l BR oo oo R
OPTIMALLY 90°, MAY NOT 1T 1T 1T v = - AE=====7=g © [ [
VARY BY MORE THAN 10° Il OO0 0 O] Q& \ / [
ANCHOR SECTION (SEE NOTE @) L . | \ 2'-0" (6101
GRADING NOT TO EXCEED 4 SPACES AT 6'-3" [1.905 ml = 25'-0" (7.62 m] . . 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% 02303 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
: 9 172" (2413 | SWAGED / AWAY POST (2303
16’ 25.0' 30° 15 FBX20a% B BOX BEAM, /
2 375 20 ; S L I I IS O IR, — FNX20a% "*ﬂ‘?}f'ﬁ HSS 2 172" x 2 172" x 1/4" "ﬁ'}j \
: 20 I I I o T | 164 x 64 x 6.4 | 1/4" (6] STEEL PLATE
32 50.0' ' ' I I I I "
50 20 | | ‘ } SOIL PLATE (sy(\ \ 174" 16 mmi | mg ng[22003*3 FBX20a%
| ] N N DETAIL RIGHT) ] | (two Fwczo
C20a%
METRIC RADIUS TABLE e\ — N WASHERS EACH) SOIL PLATE DETAIL
= TVl STEEL TUBE BRAR PLSO3%
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 91 m | 4.6m — —
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" [195] MIN, —=|  |=<— —= ~—5 5/8" [145] MIN.
" 0175) 5/8" (MI6] DIA.
(152)—~ = ™ 8T 2o SPLICE BUFFER TO RWEOGa- bk 11" (2801 RADIUS _ i \ — | e A B n)
. ‘ .
“3 1761 ! 3" [76] 5 174" [135) 7 14" (1857 LFTRHMTQEO?iNNECTOR ;Sogll.uTs)T TERMINAL ELEMENT ,,,égz, $ T $ WITH NO WASHER ON
1" [25.4] ‘ 4" [101.5] i 4" [101.5] BOLTS (4 REQUIRED) | RAIL SIDE
—;L,,:,,f,j rrrrr = 1 — € 7/8" [22) — 10" [2501 DIA. GALV. STEEL " esss | | GRADE
o ] DIA. HOLE — | PIPE 1'-1" [330] 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
| - - .
I S SR TT e 12 € 2 3/8" [60] 118301 (3703 |
- IA. H -+ — - — -
Lo (10801 / DIA- HOLE = f)\ T
5 o —  H—6" 11523 T o7 |
[1525] LQ 7/8" [22] 2 -3[%31 "
STRUCTURAL TUBING DIA. HOLE NG
/8.. e 3 e NO CONNECTION TO 4" x 12" x 3/8" [901 HOLES
(203 % 152 % 4.8 A L L] POST, RAILING IS [100 X 300 X 103 L L
: SUPPORTED BY PLATE PLATE
FRONT VIEW SIDE VIEW | Sy CONTROLLED RELEASING TERMINAL (CRT) POST
A | N
[ —
(A
3 L WOOD BREAKAWAY POST DETAILS R L e G 174" 6 mmV” 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. oD e 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




1" x 4" SLOTS
IN BOX BEAM RAIL
(TYP. TOP AND BOTTOM)

1" DIA.
BOX BEAM RAIL
TOP AND BOTTOM)

HOLES IN
(TYP.

I \
TRAFFIC SIDE

BOX BEAM
SPLICE PLATES

PLAN

(RBSO1 %) \.

J}L /2" GAP

) AN

BOX BEAM
/SF’LICE PLATES

— |
\ BOX BEAM RAIL

(RBMO | %)

/2" ‘
e

BOX BEAM
SUPPORT
BRACKET
(FPPO1%)

M=Im=ni | Em=n= =In=ni | = =i Em=m == | Em=n=
‘ ¥" DIA. x 2" HIGH H\} H\} ¥" DIA. x 2" HIGH H\}
STRENGTH HEX BOLT e e STRENGTH HEX BOLT i
(FBX20b%) WITH HARDENED | | (FBX20b%) WITH HARDENED |
FLAT WASHER (FWC20b%) LA LA FLAT WASHER (FWC20b%) LA
—— (TYP. TOP AND BOTTOM) I I (TYP. TOP AND BOTTOM) S Vi—
RN RN RN Y
i T = I
A Ll Ll Ll ]
| | | o,
T 1 T 1 Ia)
EXPANSION JOINT ELEVATION SPLICE DETAIL
Yo" DIA. HOLES FOR 3" DIA. x -
7" HEX BOLT (FBX10a%) AND NUT
(FNX10a%) WITH 2 FLAT WASHERS REFLECTORIZED TYPE
(FWC10a%) (1 WASHER ON POSTS 11 (HIGH INTENSITY)
WITH REFLECTIVE TAB) 4 SHEETING, WHITE OR
YELLOW PER MUTCD q"
BOX BEAM RAIL (RBMOI %) N\ m TYPE A BOX BEAM POST (PSE08%)
b /BOX BEAM SUPPORT BRACKET (FPPO1%)
Ye" DIA. HOLE
g 15" DIA. x 15" HEX BOLT (FBX12a%) Ve 3
d & NUT (FNX12a%) WITH 2 FLAT .
D/ WASHERS (FWC12a%) NOTES:

9"
EDGE OF
TRAFFIC

LANE NORMAL

FINSHED
SHOULDER

i

SECTION A-A

APPROX.
RAIL WIDTH

27 SLOPE

SOIL PLATE
( (PLSO1%)

(D USE BOX BEAM RAIL IN MINIMUM NOMINAL

LENGTHS OF

18 FEET UNLESS APPROVED

BY THE ENGINEER.

VARIABLE
SLOPE

RAIL.

@ INSTALL EXPANSION JOINTS ON ALL BOX BEAM
GUARDRAIL INSTALLATIONS GREATER THAN
300 FEET IN LENGTH AT INTERVALS NOT TO
EXCEED 500 FEET.

@ ATTACH REFLECTIVE TABS TO EVERY FOURTH
POST (24 FEET TYP.)
TOWARDS TRAFFIC.
TABS ON WY-
TERMINALS RECEIVE REFLECTIVE CHANNELS.

ANGLE TABS SLIGHTLY
DO NOT USE REFLECTIVE

BET TERMINALS. WY-BET

(@ DO NOT INSTALL BOX BEAM GUARDRAIL FOR
OBSTACLES WITHIN 5.8' OF THE FACE OF THE

(® WIDENING IS REQUIRED IF FINISHED SHOULDER

IS LESS THAN 2'-0"

* SEE DTL.

DWG. NO.

FROM THE TRAFFIC LANE.

606-80 FOR SCHEDULE

OF GUARDRAIL HARDWARE.

172"

14 GAGE (GALV.)

REFLECTIVE TAB

DETAILED DRAWING

o, e

ANDA .

SECTION 606 606-50
BOX BEAM
GUARDRAIL

EFFECTIVE: APRIL 2006

serving you with ;;r/c/e

MONTANA DEPARTMENT
OF TRANSPORTAT IOV




70 -3"

BOX BEAM ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS

STANDARD BOX BEAM

GUARDRAIL PAY LIMITS ()

| |
\ ‘
| 8" -0" |
i !
| \
I S S R w
Kl | © 0°0°[-0°0! -
‘ ‘ ‘ ‘ o oflo ]
,,¢,% ,,,,,,,,,,,,,, s i U St B L |
| ¥BOX BEAM TERMINAL ‘ TRAFFIC snoe/ |
| RAIL (RBMOS %) i \
i PLAN ‘
i | |
i ‘ | STANDARD BOX BEAM RAIL
‘ 4 -3 | 3 -0 : SPLICE. NOT INCLUDED IN
i 1 \ COST OF TERMINAL SECTION (D
‘ - - !
i | REFLECTIVE \
| \ TAB (TYP.) D ‘
i | i
| /
i

SEE DETAIL "A"

‘:\STANDARD BOX BEAM POST,
|
|

ELEVATION

Y»" DIA. HOLES FOR 3" DIA.
x 7'2" HEX BOLT (FBXI0a%)

AND NUT
2 FLAT WASHERS

END COVER
PLATE
(6" THICK)

(FNX10a%) WITH
(FWC10a%)

BOX BEAM

SUPPORT BRACKET

(FPPO1 %)

TYPE D BOX
BEAM POST
(PSEOS5%)

I
|
SOIL PLATE el
(PLSO1%) ‘

15" x 15" HEX BOLT
(FBX12a%) AND NUT
(FNX12a%) WITH 2 FLAT
WASHERS (FWCI12a%)

DETAIL

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.

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




¢
BRIDGE RAIL# 51'-0," BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS SPLICE sTANDARD BOX BEAM

GUARDRAIL PAY LIMITS
e oAt S e o Oy NCLLDED UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE D s
LOWER RAIL - TS6 x 2 RAIL CONNECTION (SEE DETAIL) ——
— 1/ I T T T T r P : \
f " Te o e o @ ° ° ° [G] (0o o] o o ° ° e __——— 3] ® (o oJ o o ‘#
LTRAFFIC SIDE
PLAN
2" -0V, 4 SPACES AT 4'-0" = 16" -0" ‘ 6 -0" ‘ 4 SPACES AT 6'-0" = 24'-0" ‘ 3 -0"
16" TS6 x 6 x 3% BR. APP. SECT. UPPER RAIL NO. 1% 30' STANDARD BOX BEAM TS6 x 2 x 'Y/a BR. APP,
[y A ——— B=—r C =—
‘ 8% ’-—»J / TS6 x 2 x Ya BR. APP. SECT. LOWER RAL NO. 1% | /RAIL (RBMO %) SECT.  LOWER RAIL NO. 2% ‘
1 2—g-T72 ST
5 £ o B s A B
s~ prrpg—I— 7 =] =] = =1 =1 = 7 = = \
= = = ~ = I B ~ STANDARD BOX BEAM RAIL SPLICE
[=] [=] =] [=] [=] = (NOT INCLUDED IN COST OF BRIDGE
‘ ‘ APP. SECTION) @
w [=IT=TT==TT=M S M=TN=TT=TT] | | =TT=TT=T=TT=TTT= | STT=T=T=TT=T = T=TT=TT= STT=TI=T= —IT=T=T= | ==TT=TT=
L 1 - - A, - y L -t AN
\} }\ ﬁ H ﬁ ﬂ‘ AN ‘H‘ N ‘H‘ I “H “m Hm Hﬂ STANDARD BOX BEAM POST,
I ol I K A | 1 K i ! 1l i 1 HARDWARE AND WIDENING @
pish ‘ ‘e ‘er L Rih Rk T ‘ H hH ‘ b
A=—] g~ c~—
ELEVATION

e
3 - 117" (TYP. )# ¥" DIA. x 8" HIGH STRENGTH

HEX BOLT (FBX20b%) AND NUT
(FNX20b*) WITH TWO HARDENED
FLAT WASHERS (FWC20b%) (TYP.)

N A
| | ‘ GAP ‘

) 3'-6," (TYP. ) # i

‘ ! BRIDGE RAIL# 2" -0l/,"
BRIDGE RAIL# 2" -0ly" I%?p?()“ x Y/a 2

TS6 x 2 x /4

(TYP. ) TS6 x 2 TO TS6 x 6 TS6 x 2 TO TS6 x ©
: RAIL CONNECTION ‘ RAIL CONNECTION
_ | oD D g J 77% =N =N 3/4" DIA. x 4" HIGH
\

BRIDGE RAIL#

77777 —= - BT R = STRENGTH HEX BOLT
f \ —— 5" e o (FBX20b%) AND NUT TS6 x 2 TO TS6 x 6 CONNECTION SLEEVE*
l g J (FNX20b%) WITH TWO
= FLUSH ——] = —— | HARDENED FLAT WASHERS
o (FWC20b%) (TYP. )
l ,,,,,,,,,,, l 2 -8%" ‘ ] | IS6 x 2 TO TS6 x 6 RAIL CONNECTION DETAIL
2'-5" L (TYP. ) # — = — !
(TYP. )# I \T $ L _ L i e {
\ [ \ I
TS6 x 2 RAIL o
CONNECTION TS6 x 2 RAIL T . " -
| , , | , , CONNECTION 6 ;33/41 123/4{ 6 TS6 x 2 CONNECTION SLEEVE*
| TS6 x 3 x Yo (TYP.)
‘ I | L <=1y cae
| [ it e | [H et BRIDGE RAIL#
‘ J—‘J\/—L ‘ J—‘J\/—L OR LOWER RAIL NO. 1
[V [ Vi
Ly Lo IS6 x 2 RAIL CONNECTION DETAIL
bt =]
[E— [E—
NOTES:
BOX BEAM - BRIDGE APPROACH SECTION TYPE 1 BOX BEAM - BRIDGE APPROACH SECTION TYPE 2 (D WIDENING 1S REQUIRED F FINISHED SHOULDER
%" DIA. x T'" HEX BOLT (FBX10a%) IS LESS THAN 2'-0" FROM THE TRAFFIC LANE.
AND NUT (FNX10a%) WITH 2 FLAT
WASHERS (FWC10a%) (1 WASHER ON BOX BEAM RAIL (RBMO1%) @ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
POSTS WITH REFLECTIVE TAB! (TYP. (TYP.P1 THRU P9) REFLECTIVE TAB REGUIRED BEAM GUARDRAIL AND ASSOCIATED DETAILS.
P1 THRU P9) TYPE B BOX BEAM POST%* a—‘ r—%_’) (TYP. P1 THRU P9) EVERY 4TH POST (TYP.) @ % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
e OF GUARDRAIL HARDWARE.
| %" DIA. x 3Y," HEX BOLT
. BOX BEAM SUPPORT BRACKET TYPE A BOX BEAM PQST 3 2
8 (FPPO1X) (TYP. P1 THRU P9) — (PSEOB%) (WITH EXTRA (FBX10a%) AND NUT #SEE BRIDGE PLANS.
HOLE FOR LOWER RAIL (FNX10a%) WITH 2 FLAT
B Yo" DIA. x 1Y," HEX BOLT COPPORT BRACKET) WASHERS (FWC10a%) (TYP,
2'-4" OR AS REOUIRED (FBX12a%) & NUT (FNXI2a%) P1 THRU P9)
WITH 2 FLAT WASHERS 2" -0" MIN.
TO MATCH BRIDGE (FWC120%) (TYP. PT THRU P9) BOX BEAM SUPPORT
RAIL HEIGHT (TYP. P1 : BRACKET (FPPO1%) 9q ® 2 0"
THRU P9) —— . (TYP. PI THRU P8) BOX BEAM SUPPORT EDGE OF
7" FOR TYPE 1 BR. APP.
~— 12" APPROX. SECT. 9" FOR TYPE 2 BR. ~—9" APPROX. BRACKET (FPPOTX) [RAEFIC
RAIL WIDTH APP. SECT. (TYP. PI RAIL WIDTH
THRU P9) ——
R R I / 2% SLOPE VARIABLE
RN RN T T store DETAILED DRAWING
??Nﬁhsﬁaléo REFERENCE DWG. NO.
STANDARD SPEC. _
e LA L SHOULDER LA SECTION 606 606-53
BOX BEAM BRIDGE
%?IYLPPLPAITETH(RPJ.SP%I)*) APPROACH SECTION -
. TYPES 1 & 2
SECTION A-A SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL n
(TYP. AT POSTS PI THRU P6) (TYP.” AT POSTS P7 & P8) (POST P9) (TYP AT POST PI THRU P9) ;'REV’Sgg(;é EFFECT'VE‘FEEBRUARY 2005
anuary =—  WONTANA DEPARTMENT
setving you with pride  OF TRANSPORTAT ION




CONCRETE BRIDGE RAIL #

24' -0" BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS

3
SPLICE

STANDARD BOX BEAM

15" DIA.

CAST IN PLACE FOR 1"
(FBX24b%) AND NUT

HEX BOLT

GALV.

STANDARD PIPE SLEEVE

HIGH STRENGTH ‘
(FNX24b%)

DIA.

WITH 2 ~ 3" x 3" x 4" PLATE WASHERS @ ‘

/a" SHIM PLATE%* (FOR NON-
VERTICAL SHAPES)(@®

ANCHOR RAIL SECTION*

NOTE:

AS SHOWN,

12" DIA.
HIGH STRENGTH HEX BOLT (FBX20b%) AND NUT

DIA.

TWO HARDENED FLAT WASHERS

STANDARD PIPE SLEEVE CAST IN PLACE FOR %"
(FNX20b%) WITH
(¥" x 4" POWERS WEDGE

GALV.
(FWC20b*)

BOLT OR EQUIVALENT ANCHORS ARE ACCEPTABLE ALTERNATIVE) @

1

L i L
ZZZ 2

TS6 x 2 x g

RUB RAIL %

TS6 x 6 X g
TRANSITION RAIL %

GUARDRAIL PAY LIMITS @

=S
__salioe

2|
e g

2Z 2z

__E s

-

Z

—/R/LIB RAIL ANCHOR BRACKET*@j

TAPER THE END OF THE
CONCRETE BARRIER RAIL

STANDARD BOX BEAM RAIL SPLICE @

TS6 x 6 x ¥g BLOCKOUT (WELDED TO
SUPPORT BRACKET)* (TYP. P3 THRU PT)

PLAN

\ TRAFFIC SIDE

\HATCHED AREA IN PLAN VIEW
REPRESENTS TOP RAIL AND BLOCKQUTS

STANDARD BOX BEAM RAIL

Cov - el gn Lot - gl ogn e L SPLICE (NOT INCLUDED IN
SPACES AT 2'-0 6' -0 2 SPACES AT 4'-0 8'-0 6'-0 3'-0 COST OF BRIDCE APP.
A———1 SECTION) @
1t-gq TS6 x 6 x Ve
| | [TRANSITION RAIL %
| 1 T T 1 1 \'J\ 1 1 S ¢ |
*% i }*'*% |\ ! ! [ [ [ [ [ s o2 a2 i %
o (] (] [dE] = |
2' -8 - ANCHOR RAIL SECTION* T e ~— — = — ! I |:| I o
d ‘ ] ] TS6 x 2 x Ve ] 1" g
S —
v ar \ RUB RAIL %
| [
=T=TT=T=TTT=TTT= | T [ [ =T=TT=T=TTT=TTT= =T=TT==TTT=TT= =T=TT=T=TTT=TTT= =T=TT=T=TTT=TTT= ‘i
BRACKET* D ) © g0 LI | | | o o | o il
6" —— =~ || [ | | | | | rl !
A | | | | | | | I /|
| | | | | | | I /|
10" -0" TAPERED CONCRETE BRIDGE RAIL # | | | | | | | }\ ||
| | | | | | | (I
|l | |l | | | | H }\
¥" DIA. x 4" HIGH STRENGTH HEX BOLT (FBX20b%) AND NUT | | | | | | | ‘LH
(FNX20b%) WITH TWO HARDENED FLAT WASHERS (FWC20b%) (TYP.) | I | | | | | I
|| I || I | |1 |
|| || || [ | Il Il
/2" SHIM PLATE*% (FOR NON- 12" DIA. GALV.
VERTICAL SHAPES)(® STANDARD PIPE
SLEEVE CAST IN
ANCHOR RAIL SECTIONX* PLACE FOR 1" DIA. ELEVATION
BOLTS
ﬁ %" DIA. x T1'," HEX BOLT
2 ~ 1" DIA. (LENGTH TS6 x 6 x Ve ANCHOR RAIL REFLECTIVE TAB REQUIRED TS6 x 6 x ¥e TRANSITION (FBX10a%) AND NUT (FNX10a%)
DEPENDENT ON CONCRETE TRANSITION RAIL % SECTION* (24 FT. MAX. SPACING) RAIL* (TYP, P3 THRU PT7) WITH TWO FLAT WASHERS
THICKNESS) HIGH (FWC10a%) (ONE WASHER ON o o
TRENGT! T POST WITH REFLECTIVE TAB) V2" DIA. x 17" HEX
STRENGTH HEX BOL (TYP. P3 THRU P7) BOLT (FBX12a%) &
(FBX24b%) AND NUT %' DIA. x V5" HEX BOX BEAM SUPPORT NUT (FNX12a%) WITH
(FNX24b%) WITH 2 ~ 8 . 2 - TWO FLAT WASHERS
3 3% % Vet PLATE BOLT (FBX10a%) AND BRACKET (FPPOI %)
4 v TS6 x 2 x 3s RUB RAIL* (FWC12a%)
WASHERS @ NUT (FNX10a%) WITH b b p
TWO FLAT WASHERS (TYP. P1 THRU P6)
(FWC10a0%) >—12" DIA. x 1" HEX 2" -4 W6 x 9 TRANSITION
BOLT (FBX120%) & (TYP. PI %b A BXRAGCKXET%G q " POSTH (TYP. PI THRU
NUT (FNX12a%) WITH THRU P7) e BLOCKOUT* (TYP. %" DIA. x 3" HEX BOLT PT
BOX BEAM SUPPORT TWO FLAT WASHERS I X1 00%, AND NUT (FNX100%)
SECTION A-A BRACKET (FPPO1%) (FWC120%) (TYP, P1 (TYP. PI P3 THRU P7) a a
(TYP. P1 THRU P6) THRU P6) THRU P6) WITH TWO FLAT WASHERS
‘ (FWC10a%) (TYP. P1 THRU PT)
I'-6" APPROX. RAIL WIDTH
(TYP. P1 THRU P7)
TYP. AT POSTS P1 & P2 TYP. AT POSTS P3 THRU P5 POST P6 POST PT
2'-0" MN. @
N‘p
NOTES:
e N ORNED j%b 2'-0" (D INCLUDE COST OF ENTIRE ANCHOR RAIL SECTION, (D WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LANE SHOLILDER ALONG WITH ALL HARDWARE NECESSARY FOR LESS THAN 2'-0" FROM THE TRAFFIC LANE. DETAILED DRAWING
ATTACHMENT TO CONCRETE BRIDGE RAIL, IN
COST OF BRIDGE APPROACH SECTION. (@ SEE DTL. DWG. NO. 606-50 FOR STANDARD REFERENCE DWG. NO.
BOX BEAM GUARDRAIL AND ASSOCIATED DETAILS. STANDARD SPEC. 606-53A
VARIABLE SLOPE @ THE LENGTHS OF CONCRETE ANCHOR BOLTS, SECTION 606
2% SLOPE TYPE OF RUB RAIL ANCHOR BRACKET AND THE *SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
O —— NEED FOR THE '/4" SHIM PLATE IS DEPENDENT GUARDRAIL HARDWARE. BOX BEAM BRIDGE

GUARDRAIL WIDENING DETAIL

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

# SEE BRIDGE PLANS.

APPROACH SECTION -
TYPE 3

--REVISED--

EFFECTIVE: JANUARY 2008

=—  WONTANA DEPARTMENT

OF TRANSPORTAT ION

serving you with pride




STANDARD BOX BEAM
RAIL (RBMO1 %)

2'-4" OR AS
REQUIRED TO
MATCH BRIDGE
RAIL HEIGHT

FOR 7" DIA.
HEX BOLT (FBX20b%) AND NUT

CONNECTION SLEEVE ATTACHED TO
BRIDGE RAIL (TYP.)# (/4" THICK
STEEL FORM FIT TUBE TO RECEIVE
TS6 x 6 x ¥ BOX BEAM RAIL)

1" DIA. HOLES IN BOX BEAM RAIL
x 8" HIGH STRENGTH

(FNX20b%) WITH TWO HARDENED

FLAT WASHERS (FWC20b%)

TRAFFIC SIDE 1" x 4" SLOTS REQUIRED TOP AND

BOTTOM OF CONNECTION SLEEVE

STANDARD BOX BEAM BRIDGE RAIL #*

GUARDRAIL PAY LIMITS D

~—2'/4" GAP

—l——  TRAFFIC

I STANDARD BOX BEAM POST,
/HARDWARE AND WIDENING (D

=TTT=TTT1 ‘:H\:\H:\H:\HEH\EH\EHH
17:_”‘:71 |

NI |

ELEVATION

NOTES:

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

@ USE ON EXIT END OF ONE-WAY TRAFFIC
BRIDGES ONLY.

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

# SEE BRIDGE PLANS FOR MORE DETAILED
INFORMATION ON BRIDGE RAIL AND
CONNECTION DETAILS.

DETAILED DRAWING

ANDA . _
SECTION 606 606-54

BOX BEAM ONE-WAY BRIDGE
DEPARTURE SECTION

--REVISED- -

January 2008

EFFECTIVE: FEBRUARY 2005
—  MONTANA DEPARTMENT

OF TRANSPORTAT ION

serving you with pride




STANDARD BOX BEAM

48' -2'/," OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS

GUARDRAIL PAY LIMITS @

9" APPROX. RAIL

24" -0"
PC 323098 PC 32307A PC 323108
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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

@FLARE THE
AT A RATE
FLARES OF
USED. THE
SHOULDERS

TO PASS.

END SECTION AWAY FROM TRAFFIC

QF 50: 1 FOR 50 FEET (ILLUSTRATED).
50: 1 FOR 100 FEET MAY ALSO BE
FLARE MAY BE OMITTED ON ROADS WITH
GREATER THAN 2 FEET IN WIDTH.

(® OBTAIN ENGINEERS 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.
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STANDARD BOX BEAM 47'-6 1/4" [14.49 m] OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS
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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.
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BILL OF MATERIAL

PC aTy DESCRIPTION

706G 1 PIPE SLEEVE, 2" DIA. x 6"

7216 1 PLATE WASHER, 3" x 4" x %"

7226 1 NOSE RESTRAINT CABLE BRACKET

7366 2 STEEL TUBE, 6" x 8" x 5'-0"

7666 2 SOIL PLATE, 18" x 24" x /"

T174A 1 SLOTTED BEARING PLATE

30006 1 CABLE ASSEMBLY

31486 2 /a" DIA. x 2" LAG SCREW

32406 3 %e" DIA. ROUND WASHER

32456 3 %e" DIA. HEX NUT

32546 3 %" DIA. x 1" LAG SCREW

32556 5 3" DIA. ROUND WASHER

32646 2 %" DIA. x 5" LAG SCREW

33506 4 5" DIA. HEX NUT

34786 4 %" DIA. x TY" HEX BOLT

37006 4 ¥." DIA. ROUND WASHER

37106 2 ¥" DIA. HEX NUT

40446 4q 1'/4" DIA. HEX NUT

40668 1 wooD POST, 6" x 8" x 3'-6',"
41068 3 RUBBER PAD, 15" x 3" x 4"
41926 4 /4" CABLE CLAMP

43006 18 /2" DIA. ROUND WASHER

43036 9 " DIA. HEX NUT

43086 9 /2" DIA. x 12" HEX BOLT

47196 2 ¥" DIA. x 10" HEX BOLT

49026 2 1" DIA. ROUND WASHER

49036 4 1" DIA. HEX NUT

50446 1 AIRCRAFT CABLE, '/a" DIA. x 6'-10"
5092G 2 '/a" AIRCRAFT CABLE THIMBLE

51886 3 %e" DIA. x 7'/" HEX BOLT

54236 1 1'/4" DIA. x 36" ALL THREAD ROD
96406 3 POST ANGLE, 5" x 35" x 3%" x 4%,"
96416 3 SHELF ANGLE, 45" x Yg" x 1'-7/"
96426 1 SHELF ANGLE, 4'%" x Yg" x 11"
9852A 1 STRUT AND YOKE ASSEMBLY
14959A 1 5'-4" STEEL POST
32300A 1 WY-BET NOSE ASSEMBLY
32301A 1 HSS 6" x 6" x 10" INTERMEDIATE SPACER
32305A 1 BREAKAWAY TENSILE CONNECTOR
32306A 1 HSS 6" x 6" x ¥g" TELESCOPING SECTION
32307A 1 OUTER TUBE
323098 1 6" 0.D. x Y4" x 12'-7%" COMPOSITE TUBE
323108 1 6" 0.D. x 8" x 5'-11Y%"COMPOSITE TUBE
323126 3 REFLECTOR CHANNEL
32515A 6 5'-4" STEEL POST

&
3%" DIA. x 5"

AN

fg\/if

SECTION A-A

LAG SCREW WITH
ONE FLAT WASHER
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5/16" DIA. x T 1/2"
M8 x 1911
HEX BOLT & NUT
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NUT W/ WASHER HEX BOLT & NUT
EACH END W/ WASHER L

ITEM A 44///’
FIRST POST
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BOX BEAM HEAD DETAIL

ITEM E
END TUBE
RAIL ITEM K BOX BEAM
END TUBE SECTION RAIL
MTIE PLATE
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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.
M8 x 1911
HEX BOLT & NUT
W/ 2 WASHERS

x 7 1/2"

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, Wé6xI5, 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"
SHOWN ON DTL. DWG. NO. 606-55B.

(@PLACE POST BREAKER ON TRAFFIC SIDE
OF FIRST POST.

[10.98 m] OF BOX BEAM GUARDRAIL AS

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

DETAILED DRAWING
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3 INTERMEDIATE POSTS (NO
CONNECTION TO RAIL REQUIRED)

STANDARD W-BEAM GUARDRAIL

SEE ANCHOR DETAIL

(SPRING COMPENSATORS

ARE NOT REQUIRED AT THIS LOCATION)

39' -0" BOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS
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GUARDRAIL PAY LIMITS (D

CABLE END

ASSEMBLY

(RCEO3 %)

¥a" DIA. CABLE

NESTED
W-BEAM

30" -0" —
SEE DETAIL " A" ) . owrm )6:! SLOPE BREAK LINE *'@‘é '''''
FIRST W-BEAM POST 3-0"| 3-0" 3 -0 SEE DETAL 'BY___———ER T [ | S~y .. )
' | D\ o BoLT " Faxsomw A NUT
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— [T 1 {p ﬁ) —H—
" T 3/, 3 3 3
8-- X 4-- x |/u L 45' I — Il «— Il - ]
/" DIA. HOLES FOR OR 2 ~ 14 'BL. WELDED W ﬁ{ {P @ (P
Y%e" DIA. x 8" HEX BOLT OR '/," BENT PL.
(FBX14a%) AND NUT /a" STIFFENER PL., .
(FNX140%) WITH 2 FLAT 61 siope 2 REDUIRED %" DIA. (TYP.)
WASHERS (FWC14a%) I
i SECTION F-F ANCHOR ANGLE @ PLAN
[ SLOPE
ﬁx DETAI
33 W' (YR Vo 2n ¥s" DIA. BRASS KEEPER ROD
******************* 30" / (BEND BOTH ENDS AFTER
1 -g" /I/l ] | I INSTALLING CABLE)
. L - s Sl &l
- == —— ] 3 -0 ANCHOR ANGLE
\3 (SEE  DETAIL) D
%" DIA. GUARDRAIL CUT AND WELD ® r— NI
BOLTS AND RECESS AS NEEDED SECTION A-A 5" 4" 4 2
(4 REQUIRED) - -
AS NEEDED TO DETAIL B ¢ E‘*—E‘fﬁj ¢
FIT W-BEAM
® PLAN CABLE END N gl A ELEVATION
ASSEMBLY (RCEO3%)
Cﬁ F»D #3 REBAR (3 PER ANCHOR)
(TYP.) 3 NOTES:
2 " 3y, P 8 ~ ¥" DIA. HOOKED —B :
=2 ANCHOR RODS (FRH20a%)
. 8" ‘ . 6" WITH HEX NUT (FNX20a%) ANCHOR DETAIL ® (D SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
1Y, }«—»L]—«Z BOX BEAM RAIL & FLAT WASHER (FWC20a%) T BEAM GUARDRAIL AND ASSOCIATED DETAILS.
; - 12 GA. (RBMO | %) ON EACH ROD ——
5 TN — @ SEE DTL. DWG. NO. 606-05A AND 606-058 FOR
———————fr-——ph-——mmEmm—— T —— | el 3 HORIZONTAL & 3 VERTICAL #3 gg#:ﬁASRD W-BEAM GUARDRAIL AND ASSOCIATED
il o 1 M o % BARS IN EACH FACE :
R | 1 I R R @) MANUFACTURE ANCHOR ANGLES USING AASHTO M 270
o | 3'-0" GRADE 36 STEEL. ALL WELDING IS TO CONFORM
-+ r | I TO THE APPLICABLE AWS CODE.
| I e
W-BEAM RAIL 1™ TYPE A BOX u SECTION B-B ,{iILD}%P o Bor o oE M (@ GALVANIZE ANCHOR ANGLES IN ACCORDANCE WITH
(RWMO2a- b* I BEAM POST — %" DIA. HOLES IN BOX %" DA x T/," HEX BOLT AASHTO M 111. NO PUNCHING, DRILLING, WELDING
OR RWM22a-b*) (PSEO8 %) * BEAM RAIL BOTH SIDES AND (FBX100%) AND NUT (FNX10a%) OR CUTTING IS PERMITTED ON COMPONENTS AFTER
{NESTED FIRST %" x 2Y2" SLOT IN W-BEAM WITH 2 FLAT WASHERS (FWC10a%) CALVANIZING.
12'-6" SPAN ONLY C — -D RAIL FOR ¥" DIA. x 8" HIGH e
STRENGTH HEX BOLT (FBX20b%) (B USE CLASS "DD" CONCRETE TO CONSTRUCT ANCHOR.
AND NUT (FNX20b%) WITH 2
DETAIL B HARDENED FLAT WASHERS R ® ANY HOLES, CUTS, SLOTS OR WELDS MADE ON THE
ELEVATION (FWC20b%) 3 W-BEAM OR BOX BEAM RAIL AFTER GALVINIZING IS TO
= ¥Al N - BE PAINTED WITH AN APPROVED GALVANIZING PAINT.
. (@LAP ALL W-BEAM SPLICES IN THE DIRECTION OF
S, ADJACENT TRAFFIC.
] 2" Y Y ;'fgg_%a % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
\ \ | 12 GA. OF GUARDRAIL HARDWARE.
%" DIA. HOLES
o i [ [ [ DETAILED DRAWING
" 5 17 7@@@7 P~ REFERENCE DWG.
2 | . 1/," DIA | STANDARD SPEC. 606-58
. . . o . x 1," HEX BOLT
"/1 2%," x 14" SPLICE BOLT SLOT DX BEAM SpEFORT (FBX120%) AND NUT SECTION 606
‘ R FOR %" DIA. GUARDRAIL BOLT & (FNX12a%) WITH 2 FLAT
\ \ \ RECESS NUT (FBBO1%) TYP. * WASHERS (FWC12a%) BOX BEAM TO W-BEAM
TRANSITION SECTION
" x 4" x /5" TION D- TION C-
DETAIL —t SECTION D-D SECTION C-C --REVISED-- |EFFECTIVE: FEBRUARY 2005
January 2006 =—  WONTANA DEPARTMENT
O ovice  OF TRANSPORTAT ION
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(TACK WELD) _ i B W/ 3" SQUARE
NI K WASHER (SEE
! - (- DETAIL) OPTIONAL
; \ ' ' p TAPERED
1"-o" | \ . - hl’/«" (/") END ®
B | \ . . 5
W 1=l @i ) : : — %ﬂe" 17" —
—\r— 1 ' ' - I
L . . M |
: : \
o
P . 8Ys |
SPECIFIC SITES SENSITIVE TO L
o SMALL ANIMAL CROSSINGS v — 1Y
By 1020 —H
Ve ALTERNATE CONCRETE BARRIER . N
21/
CONNECTING PIN DETAIL SEE ALTERNATE PLAN VIEW RAIL DETAIL /2 | }
CONCRETE BARRIER
RAIL DETAIL #5's (TYP.) OPTIONAL <=
TAPERED o -
END 14" R (®REFLECTORIZED TYPE
11 (HIGH INTENSITY) V5" I
W, oL ) ‘ 77 SHEETING, WHITE OR R
(TYP. ) [ | YELLOW PER MUTCD | L
. [ [ 7
93
#5's AT 11" 0.C. % | ! 5 REBAR = . ‘;7
(SEE REBAR DETAIL) A } | 1" -6V, L
\ . . 7 [
7¥," 2" -2 ; " A -
15" CL. Ya :. ': 1, R 3 32 L
(TYP. ) b 9 . | | L
" | \_ . | ¥ ]
r [ . " \ S ==
i Iy . P H -
ol 0 1 = 4y,
4
e b L—J
10 SPACES AT 11"
END VIEW 5" — REFLECTOR
REBAR DETAIL (SEE NOTES)
ELEVATION VIEW
¥%" DIA. BAR
NOTES:
%" R
N (DUSE CLASS "DD" CONCRETE OR EQUIVALENT. * ¥," CHAMFER ENTIRE OPENING
(OR SUFFICIENTLY ROUNDED SO
. J @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO THAT A SMOOTH EDGE RESULTS. )
Ya" DIA. BAR Q0P _FABRICATION REQUIREMENTS: ‘ 3 -3n ‘ AASHTO M 31, GRADE 60. '/>" CHAMFER IS ACCEPTABLE.
B/ N A4 (TYP. ) 1. USE REINFORCING STEEL CONFORMING TQ ASTM () CONNECT EACH 10 SECTION WITH CONNECTING PINS AS DETAILED AND %% USE THE ALTERNATE 8" DIA. HOLE
%/ ) a : A 706, GRADE 60 FOR REBAR BEING WELDED CONFORMING TO AASHTO M 270, GRADE 36 OR BETTER. CONNECTING IN THIS RAIL ON A CASE-BY-CASE
% R TO LOOPS. c < PINS NEED NOT BE PAINTED. BASIS AS SPECIFIED IN THE PLANS.
\ T ) e 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS 21" R/mje @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
‘ , ) 53/4 CONFORMING TO AASHTO M 270, GRADE 36. FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
|8 1 2'-10% | 3. COLD BEND THE LOOPS BY USING A JIG THAT OPTIONAL LOOP DETAI (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
WILL PRODUCE AN ACCURATE RADIUS WITHOUT SETIUNAL LUUF DETAIL CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
4 ’/"‘6 REBAR MARRING THE BAR. DO NOT HEAT THE BAR TO PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FACILITATE BENDING. FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL
T AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION. DETAILED DRAWING
4. WELD REBAR TO LOOPS USING '/g" DIA. E80I18 OPTIONAL LOOP FABRICATION REQUIREMENTS: REFERENCE DWG. NO.
ROD. DO NOT TACK WELD THE PIECES TOGETHER ® ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE MANUFACTURER'S STANDARD SPEC. 606-60
LOOP DETAIL PRIOR TO WELDING. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTQ SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH) SECTION 554, 606
M 270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS. MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH CONCRETE
THE CURRENT EDITION OF AWS DI1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN (DO NOT INSTALL UN-ANCHORED CONCRETE BARRIER RAIL FOR OBSTACLES
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT WITHIN 6.5' OF THE BASE (TRAFFIC SIDE) OF THE RAIL. SEE DTL. DWG. BARRIER RAIL
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. NO. 606-62 FOR CONCRETE BARRIER RAIL ANCHORS.
- -~ | EFFECTIVE: APRI
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR ® THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE Jaﬁfy’sggog EFFECTIVE = L 2006
SMOOTH ROUND BARS OR REINFORCING STEEL. REINFORCING STEEL. TO THE VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS. MONTANA DEPARTMENT
setving you with pride  OF TRANSPORTAT ION




TRAFFIC TRAFFIC
SIDE SIDE

NON-TRAFFIC
SIDE

NON-TRAFFIC TRAFFIC
SIDE SIDE

TRAFFIC
SIDE

2" DIA. PINNING
HOLE (TYP.)

TRAFFIC TRAFFIC
SIDE SIDE

ATTACHMENT "A"
(SEE DETAIL)

ATTACHMENT "A"
(SEE DETAIL)

) ATTACHMENT "A"
4" (TYP.) (SEE DETAIL)
ATTACHMENT "B"
(SEE DETAIL)

N
o]
A==
o
o
3
o
o
v
=
v
2
o
=
o
3
o
o
v
o]
=
v

12%" (TYP.) |

\ \
DRILL 1" DIA. PILOT HOLES
WHEN NECESSARY

1" DIA. x 30"

rye o STEEL FN OPTION 1 = TRAFFIC ON BOTH SIDES OF C.B.R END VIEW END VIEW
END VIEW (TYP.) END VIEW : .B.R. END VIEW
oPTON 1) SOPTION 2) OPTION 2 = TRAFFIC ON ONE SIDE OF C.B.R. OPTION 1) “OPTION 2)

TYPE 1 ANCHOR TYPE 2 & 3 ANCHORS

(FOR TEMPORARY OR PERMANENT CONCRETE BARRIER
RAIL INSTALLATIONS ON ASPHALT PAVEMENT)

ATTACHMENT

(FOR TEMPORARY CONCRETE BARRIER RAIL
INSTALLATIONS ON CONCRETE PAVEMENT)

ATTACHMENT

LOCATION (TYP.) LOCATION (TYP. )

PINNING HOLE (TYP.)
2" -0" 2'-0" 2'-0" 2'-0" 2'-0"

L
[T

[Py
TNEITT

[Py
TNEITT
e
N
LI
TR
e

I -0"4 ~— 2o ‘ 5 -0"

TYPE 2 ANCHOR
PLAN VIEW

TYPE 3 ANCHOR
TYPE 1 ANCHOR PLAN VIEW

PLAN VIEW
NOTES:

(D USE 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 2" ILD.
STEEL PIPE. DO NOT DRILL THE PINNING HOLES.

3" @ USE STEEL CONFORMING TO AASHTO M270, GRADE 36 OR
BETTER FOR PINS AND ATTACHMENT ANGLES. GALVANIZE
IN ACCORDANCE WITH AASHTO MI11.

TYPE 2 ANCHOR: "
3" x '/2" X 5'/2" 4" 1

TYPE §’> ANCHOIR3 é\
3" x 3" x 5% xl%ﬁ“ DIA.

| TYPE 2: Y,
TYPE 3: %

I TYPE 2 ANCHOR:
Yy, 2 176" DIA. HOLE

(@USE TYPE 2 ANCHORS WHEN A DEEPER EMBEDMENT (51/2")
INTO THE BRIDGE DECK OR CONCRETE PAVEMENT IS

TYPE 3 ANCHOR:
£ gHo PERMISSIBLE.

136" DIA. HOLE

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

TYPE 2 ANCHOR: \
3" x 3" x ' L ox 8" :

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

TYPE 3 ANCHOR:

3 x 3 x %L ox 8" (M AFTER REMOVING TYPE 2 OR TYPE 3 ANCHORS, CLEAN THE

; HOLES IN THE CONCRETE PAVEMENT AND FILL WITH AN
‘ \ I APPROVED NON-SHRINK OR EPOXY GROUT.
|

1 . 4" i
TYPE 2 ANCHOR: . 1 : ! o~ ®REMOVE TYPE | ANCHORS BY FIRST DRIVING THE STEEL
16" DIA. HOLE / 4 o T EXPANSION BOLT WITH [ 8" PINS DOWN THROUGH THE BARRIER TO ALLOW LIFTING DETAILED DRAWING
\\ 51," MIN. EMBEDMENT PA OF THE BARRIER WITHOUT INTERFERENCE. THEN REMOVE REFERENCE DWG. NO.
TYPE 3 ANCHOR: ‘ 8" - 2 ’ 4 THE PINS FROM THE PAVEMENT AND FILL THE PINNING HOLES STANDARD SPEC. 606-62

WITH AN APPROVED SEALANT. SECTION 554, 606

TYPE 3 ANCHOR:

'%e" DIA. HOLE ‘ 1%,"

¥2" EXPANSION BOLT WITH

37/," MIN. EMBEDMENT (@ DO NOT INSTALL ANCHORED CONCRETE BARRIER RAIL FOR

OBSTACLES WITHIN 3.5' OF THE BASE (TRAFFIC SIDE) OF CONCRETE BARRIER RAIL
THE RAIL. ANCHORS

ATTACHMENT "A" DETAIL ATTACHMENT "B" DETAIL

EFFECTIVE: APRIL 2006

=—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




REFLECTOR (®

1"-10"

A

1" -8,"

3 -10"

END VIEW

/AL(TERNATE 8" DIA. HOLE FOR

SPECIFIC SITES SENSITIVE TO
SMALL ANIMAL CROSSINGS %

ALTERNATE TALL CONCRETE

BARRIER RAIL DETAIL

1MYL" R

e n L

DO NOT HEAT

9%"
% "R
OPTIONAL TAPERED END D ﬁ — 13"
T
» S
oy ‘ ) i - 0%"
} LOOP (TYP. ) ‘\L L
. \ . | Lol
102 | I | 0%
AN T
— ,7%&21::::::::::::1 ************ E
L | n | 102"
1072 | OPTIONAL LOOP (TYP.) |l |
. 1 (SEE OPTIONAL R R S &
1" R — *7‘=7‘::}::::::::::::‘ LOOP DETAIL) |
| |
I an U H === = = = = = = — = 4 —— + ******** 4;
™~ % see NoOTE T”
v . . 2'/a" L4"
3 -1 3 -10
T T 1
END VIEW * SEE NOTE ELEVATION VIEW % SEE NOTE
. INTERMEDIATE REBAR NOT
EI SHOWN FOR CLARITY —
3" SQUARE WASHER [ -
(174" THICK) T f
(TACK WELD)/ | \ - |
f \‘ \ \ I | 13" (g™
. vt | D | ]
—N\— 2'-9 | | ! . |
R A . . M
fi X . il D)
| [ . . [
o | . . | [
1 | . . |
T T
»l L« 1" | A . |
‘ 10" -0"
CONNECTING PIN DETAIL i !
SEE ALTERNATE TALL
CONCRETE BARRIER
oo RAIL DETAIL % PLAN VIEW
12" CL. (TYP.) #6's (TYP.) OPTIONAL
A ‘ /] TAPERED
_ | / ‘ END @
-
7 #6's AT 11" 0.C. | / |
. (SEE REBAR DETAIL) ‘ ‘
- | / |
A [ [
[ [
" 14" CL. (TYP.)
] ] C e
9" } }
A ‘ |
- f e e e g e e e e e e e e e e s e e e e =
— 1 : !
24"
/4 5 10 SPACES AT 11"
END VIEW ELEVATION VIEW
¥." DIA. BAR
"o [
OOP FABRICATION REQUIREMENTS: %
%" DIA. BAR 1. USE REINFORCING STEEL CONFORMING TO ASTM ‘ .
A 706, GRADE 60 FOR REBAR BEING WELDED 3 -3
) TO LOOPS.
3/“ I/‘ (TYP. )
i %0 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS .
%" R CONFORMING TO AASHTO M 270, GRADE 36.
X@ i ’ 53-/4-- 3. COLD BEND THE LOOPS BY USING A JIG THAT
— - - ) WILL PRODUCE AN ACCURATE RADIUS WITHOUT
6" | 2 -10% | MARRING THE BAR. DO NOT HEAT THE BAR TO OPTIONAL LOOP DETAIL
‘ ‘ FACILITATE BENDING.
. #6 REBAR
4 [ 4. WELD REBAR TO LOOPS USING /5" DIA. EB018 OPTIONAL LOOP FABRICATION REQUIREMENTS:
— ) ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING. I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
M 270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS.
LOOP DETAIL 5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
— THE CURRENT EDITION OF AWS DI.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR.
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

SMOOTH ROUND BARS OR REINFORCING STEEL.

REINFORCING STEEL.

#6 REBAR \

S IR
& +/

2" -1%"
2'-5%"
N
6'/s"
2" -3"
REBAR DETAIL
g :
e & S
4'q"
REFLECTOR
(SEE NOTES)

3"

NOTES:

OPTIONAL
TAPE(%ED
END
e
/e
|
} 12"
1] '
102"
102"
OPTIONAL
TAPERED
END @D
\
|
7F74L7
‘ 39,7 4" .
,,,,, S
174" DIA. PIN
W/ 3" SQUARE
WASHER (SEE '
DETAIL)

(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO

AASHTO M 31, GRADE 60.

@CONNECT EACH 10" SECTION WITH CONNECTING PINS AS DETAILED AND

CONFORMING TO AASHTO M 270,
PINS NEED NOT BE PAINTED.

GRADE 36 OR BETTER. CONNECTING

(@ 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

AL IGNMENT,
DETERMINED EARLY IN FABRICATION.

® ATTACH REFLECTORS TO RAIL EVERY 30'.
SPECIFICATIONS FOR ADHESIVE MOUNTING.

CURVES AS WELL AS ON TANGENT.

THIS IS TO BE

FOLLOW THE MANUFACTURER'S
IN NARROW PAVED (FLUSH)

MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

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

* ¥," CHAMFER ENTIRE OPENING
(OR SUFFICIENTLY ROUNDED SO
THAT A SMOOTH EDGE RESULTS. )
/2" CHAMFER IS ACCEPTABLE.

%% USE THE ALTERNATE 8" DIA. HOLE
IN THIS RAIL ON A CASE-BY-CASE
BASIS AS SPECIFIED IN THE PLANS

REFLECTORIZED TYPE
11 (HIGH INTENSITY)
SHEETING, WHITE
OR YELLOW

PER MUTCD (®

DETAILED DRAWING

gTEFII;:RR%NSCPFEC DWG. NO.
ANDA . -
SECTION 554, 606 606-64

TALL CONCRETE
BARRIER RAIL

--REVISED- -

January 2008

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




(® REFLECTORIZED TYPE
I (HIGH INTENSITY)

SHEETING,

WHITE OR

YELLOW PER MUTCD

1" -0" =

q"
3" I

9%"

3'-10"

30"

¥a" DIA.

32"

a',"

REFLECTOR
(SEE NOTES)

I. '4'/2"

1" -8Y5"

3" sQu
WASHER
(174"
(TACK

ARE

B

THICK )/
WELD)

2'-9"
-1,

% SEE NOTE

1 -a%"

(LT. END)
(RT. END)

CONNECTING PIN DETAIL

12" CL. (TYP)

#'s e 11"

1," CL.

a.C.
(SEE REBAR DETAIL)

(TYP)

10" R

2 -8Y,"

LEFT END VIEW

BA

%" R

R

¥" DIA. BAR

4
TYP.
4

e

7" R\&

2 - 107"

| »

’/» #6 REBAR

] C ‘

L

2" Rﬂje"

OPTIONAL LOOP DETAIL

00P DETAIL

REFLECTOR ®

LOOP (TYP.)
(SEE LOOP DETAIL)

LOOP FABRICATION REQUIREMENTS:
1. USE REINFORCING STEEL CONFORMING TO ASTM A 706, GRADE 60 FOR REBAR BEING WELDED TO LOOPS.
2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M 270, GRADE 36.

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.

4. WELD REBAR TO LOOPS USING !/g" DIA.
PRIOR TO WELDING.

E8018 ROD. DO NOT TACK WELD THE PIECES TOGETHER

5. USE A CERTIFIED WELDER IN ACCORDANCE WITH THE CURRENT EDITION OF AWS DI. 4.
PLACE THE WELDED ASSEMBLY IN THE FORM UNTIL IT HAS BEEN INSPECTED.

DO NOT

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

OPTIONAL LOOP FABRICATION REQUIREMENTS:

1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO M 270,
GRADE 36 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.

e

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

8!/s"

Loy
/2"

OPTIONAL LOOP
(SEE OPTIONAL |
LOOP DETAIL)

/"

\\::::::::::::::F
(TYP.) | 3"

N sec note

1" R

STEEL.
T
.

#5 REBAR

2! _5%.. 2" .TSAS"
gl
T 3'-4Y,

3 -10"

|

o]

ELEVATION VIEW -

INTERMEDIATE REBAR NOT SHOWN
FOR CLARITY

RIGHT END VIEW ‘

1'." R

6'/a"

14" R REBAR DETAIL LEFT END

r 17" (2"

D

"o

2 =21/,

—— b

NOTE:

PLAN VIEW

LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER
RAIL SECTIONS.
POSITION FROM THE BOTTOM AND THE 1!," CLEARANCE AT ALL LOCATIONS.

TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL

#5's (TYP.)

#'s @ 11

1 '/2" CL.

10 SPACES @ 11"

ELEVATION VIEW

10" R

#5 REBAR

11Y." R

REBAR DETAIL RIGHT END

NQOTES:
(D USE CLASS "DD" CONCRETE OR EQUIVALENT.

1'-6/4" (@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO

AASHTO M 31, GRADE 60.

® CONNECT EACH 10' SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M 270, GRADE 36 OR BETTER.
CONNECTING PINS NEED NOT BE PAINTED.

@ CcUTOUTS 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

12" CL. (TYP. )1

" o.C

(SEE REBAR DETAIL)

(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 TO RAIL EVERY 30'. 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
ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS. THE
OPTIONAL TAPERED END DETAIL MAY ALSO BE USED HERE.

* ¥," CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED
SO THAT A SMOOTH EDGE RESULTS.) '2" CHAMFER IS
ACCEPTABLE.

s DETAILED DRAWING

51’EFI§RR%NS%EEC DWG. NO.
ANDA . -
- SECTION 554, 606 606-66

CONCRETE BARRIER

RIGHT END VIEW

| RAIL TRANSITION

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




2 2"

(174"

1" -2%"
R .
372" 2
10%," , R
g 7a 1" -1,
5§
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
1/2" CLEARANCE AT ALL LOCATIONS.
R B —
I
15" CL. T
(TYP. )
# REBAR . ws's AT 11" o.C. 9%"
1" -4%" |1 -6Ya (SEE REBAR DETAIL) '
" 3w
”I/Z R |'/2" CL. 7/4
- (TYP.) r
V"
2./4..]
REBAR DETAIL LEFT END LEFT END VIEW
3" SQUARE WASHER
THICK ) "
(TACK WELD)\_ -
—hl— 1 -1,
e
Sl % SEE NOTE

CONNECTING

PIN DETAIL

ISOMETRIC VIEW

-g"

3"

LooP

(TYP. )

(SEE LOOP DETAIL)
9%"
-y £
%"
72"
— g Lii 7777777777777
e I +1
lx* SEE NOTE fl
. ‘ . 2" ‘
2 -1 3'-10
! 1
* SEE NOTE ELEVATION VIEW

<R

¢ ¢

INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY

* SEE NOTE

RIGHT END VIEW

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

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M 31, GRADE 60.

(@ CONNECT EACH 10" SECTION WITH CONNECTING PINS AS DETAILED AND
CONFORMING TO AASHTO M 270, GRADE 36 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

10" 0" @ CUTOUTS ON LEFT END 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
PLAN VIEW CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
coAR ve# 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
‘ ?QEEONO‘}:LTI'EJR% (TYP.) CONCRETE BARRIER RAIL SECTION. THE OPTIONAL TAPERED END
b . TAIL MAY A HERE.
N —— LOGP DETAL) #5's (TYP.) DETAIL LSO BE USED HERE
\ ———— * ¥," CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A
c;‘b—;:::i e S SMOOTH EDGE RESULTS.) 4" CHAMFER IS ACCEPTABLE.
\
|
<_q:iZ:::::::::::::// \‘\
| ;W B %" DIA. BAR
] %" /
(:j}: i et e e \I\ /B R‘k
e — ,
: : | |
M 3 -3"
. 9 SPACES AT 11
sl | | ‘
ELEVATION VIEW ﬂjﬁ
22" R
OPTIONAL LOOP DETAIL
Q0P FABRICATION REQUIREMENTS:
¥," DIA. BAR
v I. USE REINFORCING STEEL CONFORMING TO ASTM OPTIONAL LOOP FABRICATION REQUIREMENTS:
Yo (Va) ™\ 4 (TYP. ) A 706, GRADE 60 FOR REBAR BEING WELDED
% 4 : TO LOOPS. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
% R M 270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS.
8 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS
‘ T ) D CONFORMING TQ AASHTO M 270, GRADE 36. 2. COLD BEND THE LOGPS BY USING A JIG THAT WILL PRODUCE AN
C i i %3/4 ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
| 6| 2 107" ‘ 3. COLD BEND THE LOOPS BY USING A JIG THAT THE BAR TO FACILITATE BENDING.
| | WILL PRODUCE AN ACCURATE RADIUS WITHOUT
MARRING THE BAR. DO NOT HEAT THE BAR TQ 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
4 ’/"‘6 REBAR FACILITATE BENDING. REINFORCING STEEL.
' ) 4. WELD REBAR TO LOOPS USING Yg" DIA. E8018 DETAILED DRAWING
ROD. DO NOT TACK WELD THE PIECES TOGETHER REFERENCE DWG. NO.
PRIOR TO WELDING. STANDARD SPEC. 606-68
LOOP DETAIL SECTION 554, 606

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.

CONCRETE BARRIER
RAIL TERMINAL SECTION

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

(ONE-WAY DEPARTURE)

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




DTL. DWGS. WHERE PARTS USED DTL. DWGS. WHERE PARTS USED
SCHEDULE OF GUARDRAIL HARDWARE SR Z 2 e|F|R| S| |o]=|v|lo|a|m|m|<]|o SCHEDULE OF GUARDRAIL HARDWARE B2 % e|F|S 5|0 o]=|v|lo|a|m|m|<|o
OO |O|—|—|—|N|N|N|N|TF|T (T |L[L[L|[O|(LO|O Oo|lo|O|—|—|—|N|nv|lN[N|TF|[ TV |O [ |WO
DESIGNATION DESCRIPTION DTL. DWG. NO.|GUARDRAIL |l w|o|w|w|w|w|w|o|v|o g olo|lo|lo|e|o|e DESIGNATION DESCRIPTION DTL. DWG. NO.|CUARDRAIL| 4| o |w|w|w|w|o|w|e|o|w g olo|lo|lo|lo|lo|lo
0] (606- ) | TYPE 3|2|2|3|3|3|3|3|3|3|3|3|3|3|3|3|3|3|S @ (606- ) | TYPE 313|3|2|3|3]|3|3|3|3|3]|2|8|3|8|3|3|3]|S
FBBOI1-05 |3%" DIA. GUARDRAIL BOLT AND RECESSED NUT 82 W XX [X]|X]|X]x X X N/A TURNBUCKLE CABLE END ASSEMBLY 94 C X
FBHOI %s" DIA. HOOK BOLT 92 c X N/A KEEPER PLATE 95 c X
FBHO2 %" DIA. ALTERNATE HOOK BOLT 92 c X N/A TYPE B BOX BEAM POST 97 B X
FBX10a |3%" DIA. HEX BOLT 82 ] X|X|x|x X N/A SUPPORT BRACKET WITH TS6 x 6 x 3s BLOCKQUT 97 B X
FBX12a |'/»" DIA. HEX BOLT 82 B, C X X|X|X][x X N/A TRANSITION PQOST 97 B X
FBX14a |%e" DIA. HEX BOLT 82 ] X N/A TS6 x 6 x ¥e BR. APP. SECT. UPPER RAIL NO. | 98 ] X
FBX16a |%" DIA. HEX BOLT 82 W X X N/A TS6 x 2 x Y4 BR. APP. SECT. LOWER RAIL NO. 1 98 B X
FBX20a |¥" DIA. HEX BOLT 82 ] X N/A TS6 x 2 x '/a BR. APP. SECT. LOWER RAIL NO. 2 98 B X
FBX20b |%" DIA. HIGH STRENGTH HEX BOLT 82 B X X[ x|[x]|x N/A TS6 x 2 TO TS6 x 6 CONNECTION SLEEVE 98 B X
FBX22b |%" DIA. HIGCH STRENGTH HEX BOLT 82 W X | x N/A TS6 x 2 CONNECTION SLEEVE 98 B X
FBX24b |1" DIA. HIGH STRENGTH HEX BOLT 82 B8 X N/A TS6 x 6 x ¥ TRANSITION RAIL 98 B X
FCAQI CABLE ASSEMBLY 84 W X X N/A /2" SHIM PLATE 99 B X
FMMOI CABLE WEDGE 94 c X N/A ANCHOR RAIL SECTION 99 B8 X
FMMO2  [POST SLEEVE 84 W X X N/A RUB RAIL ANCHOR BRACKET (JERSEY RAIL) 99 B X
FNS20  [¥%" DIA. SQUARE NUT 82 c X N/A RUB RAIL ANCHOR BRACKET (VERTICAL BRIDGE RAIL) 99 B X
FNXO8a [%e" DIA. HEX NUT 82 C X N/A TS6 x 2 x g RUB RAIL 99 B X
FNX10a [3" DIA. HEX NUT 82 B X | x| x|x X
FNX12a |'%" DIA. HEX NUT 82 B, C X X[X|X][X X
FNX14a [%s" DIA. HEX NUT 82 B X
FNX16a [%" DIA. HEX NUT 82 w X X
FNX20a |¥%" DIA. HEX NUT 82 c.w X | X X NOTES:
FNX20b |¥" DIA. HIGH STRENGTH HEX NUT 82 B X[ x|[x]|x
FNX22b | %" DIA. HIGH STRENGTH HEX NUT 82 W x| x (DSEE AASHTO-ACC-ARTBA JOINT COMMITTEE
FNX24a [1" DIA. HEX NUT 82 [ X X STANDARDIZED HIGHWAY BARRIER HARDWARE"
FNX24b [1" DIA. HIGH STRENGTH HEX NUT 82 ] X ﬁfgg;m'ogpggﬁ,322:3,@“ AND DETAILED
FPAOI GUARDRAIL ANCHOR BRACKET & END PLATE 84 W X X
FPAO2 |CABLE ANCHOR BRACKET 95 c X (D GUARDRAIL TYPE CODES:
FPBOI BEARING PLATE 18 & 46 [ X X W = W-BEAM METAL GUARDRAIL
FPPOI BOX BEAM SUPPORT BRACKET 97 B X|X|X][x X g : gSELEEguAZB':RA[')LRA,L
FRH20a |%." DIA. HOOKED ANCHOR ROD 82 c X X
FWC10a |3%" DIA. FLAT WASHER 82 B X|X|X][x X
FWC12a |'" DIA. FLAT WASHER 82 B, C X X|x|x|x X
FWC14a %6" DIA. FLAT WASHER 82 X
FWC16a |[%" DIA. FLAT WASHER 82 w XX |[X|x]|x]|x X
FWC20a |%." DIA. FLAT WASHER 82 c,w X | x X
FWC20b |%" DIA. HARDENED FLAT WASHER 82 B X X[ x|[x]|x
FWC24a [1" DIA. FLAT WASHER 82 W X X
FWRO3  [RECTANGULAR PLATE WASHER 84 W X
PDBOI WOOD BLOCKOUT 05A & 05B W X[ x[x]|x]x
PDEO2 WOOD GUARDRAIL POST 05A W X X
PDEOY  [CRT POST 16 W X X
PDFOI WOOD BREAKAWAY POST 46 W X
PDFO3  [END POST 18 W X
PLSOI SOIL PLATE 92 & 97 B, C X X | x| X
PLSO3 SOIL PLATE 16 ] X
PSEOI CABLE GUARDRAIL LINE POST 92 c X
PSEO5 TYPE D BOX BEAM POST 97 B8 X
PSEO6  [CABLE GUARDRAIL ANCHOR POST 95 c X
PSE08 TYPE A BOX BEAM POST 97 B X X X
PTEOS STEEL TUBE 46 W X
PWEOI STEEL GUARDRAIL POST 058 W X X
RBMO BOX BEAM RAIL 98 B X X X | X
RBMO5  [BOX BEAM TERMINAL RAIL 98 B X
RBSOI BOX BEAM SPLICE PLATE 98 B8 X
RCEOI COMPENSATING CABLE END ASSEMBLY 94 C X
RCEO3  [CABLE END ASSEMBLY 94 c X X
RCMO | ¥," DIA. CABLE 94 C X | x
RWEOla-b |W-BEAM END SECTION (FLARED) 88 W X DETAILED DRAWING
RWEO2a-b |W-BEAM TERMINAL CONNECTOR 88 W X[ X[ x]|x X REFERENCE DWG. NO.
RWEO6a-b |W-BEAM END SECTION (BUFFER) 88 W X RN 606-80
RWMO2a-b |W-BEAM (12' -6" LENGTH) 88 W XX [X]|X]|X]x X
RWM22a-b [W-BEAM (25' -0" 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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<\
4

=
\\

HEX BOLTS HEX NUT FLAT WASHERS
DESIGNATION T DESIGNATION WASHER | DESIGNATION
BOLT snzs| « | L | (MIN. ) NUT SIZE « Si7E *
REGULAR HEX BOLTS REGULAR HEX NUTS REGULAR FLAT WASHERS
%" DIA. FBX10a 35" 15" %" DIA. FNX08a %" DIA. FWCI0a
%" DIA. FBX10a 4" 15" ¥%" DIA. FNX10a /2" DIA. FWC12a
»" DIA. FBX12a 1" FULL /5" DIA. FNX12a Y6" DIA. FWCl4a
2" DIA. FBX12a 25" 13" Ye" DIA. FNX14a %" DIA. FWC16a
%" DIA. FBX14a 8" 2" %" DIA. FNX16a ¥a" DIA. FWC20a
5" DIA. FBX16a 15" FULL ¥," DIA. FNX20a 1" DIA. FWC24a
¥s" DIA. FBX20a 8" 2" 1" DIA. FNX24a HARDENED
%' DA. | FBX20a 9" 2" HIGH STRENGTH __TLAT NASHERS
HIGH STRENGTH HEX BOLTS HEX NUTS %' O | Fwezop
3
¥" DIA. FBX20b 2" 12" 7/4 DIA. FNX20b
Y, DIA. | FBX20b 7 2 %" DIA. | FNX22p
%" DIA. FBX20b 8" 2" 1" DIA. FNX24b
%" DIA. FBX22b 1"-0" AS REQUIRED
1" DIA. FBX24b | AS REQUIRED [AS REQUIRED
RECESS ONE
OR BOTH SIDES
" Vs2" 196"
45° DESIGNATION L T
<"‘ | * (MIN. )
- L"‘ R
\ - "
i 77 Hu M M HI ' e S | FBBoz 2 174
ARG L FBBo3s | 10" | 4"
A T C ) FBBO4 |1 -6 | 4
|
. FBBOS 2' -1t a4t
L %
%" DIA. GUARDRAIL BOLT & RECESSED NUT
FBBO1-05%
1"-6"
|
(MATHAL 8 &
3" (MIN.)
\
24" R
(MIN. )
¥," DIA. SQUARE NUT ¥," DIA. HOOKED ANCHOR ROD
FNS20% FRH2O0a*
3.
NOTES: % i |
(DBOLTS AND ANCHOR RODS ARE TQ CONFORM TO THE REQUIREMENTS OF .
ASTM A 307 GRADE A. NUTS ARE TO CONFORM TO THE REQUIREMENTS 3" (MIN.)
OF AASHTO M 291 (ASTM A 563) GRADE A. USE STEEL WASHERS.
@HIGH STRENGTH BOLTS ARE TO CONFORM TO THE REQUIREMENTS OF
AASHTO M 164 (ASTM A 325) TYPE 1. HIGH STRENGTH NUTS ARE TO
CONFORM TO THE REQUIREMENTS OF AASHTO M 291 (ASTM A 563) GRADE DETAILED DRAWING
DH. HARDENED WASHERS ARE TO CONFORM TO THE REQUIREMENTS OF REFERENCE DWG. NO.
AASHTO M 293 (ASTM F 436). STANDARD SPEC. 606-82
SECTION 606
() GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH AASHTO
M 232 (ASTM A 153). NO PUNCHING, DRILLING OR CUTTING IS
PERMITTED AFTER GALVANIZING. GUARDRAIL HARDWARE
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.
- - REVISED- -

January 2008

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




4?0 I

\ 7 26, S/
" " Ya" .
% [‘T % éfz s[x:cscéglﬁrssg?w
"
IHNRNENNNNANE
o

1
15%" 14
STANDARD SWAGED FITTING
AND STUD (STUD THREADED
ENTIRE LENGTH)

NOTES:

(DFOR RELATED FASTENER HARDWARE SEE FWC24a%, FNX24a% AND
FPAO1 %,

@ MACHINE THE SWAGED FITTING FROM HOT-ROLLED CARBON STEEL.
CONFORMING TO THE REQUIREMENTS OF ASTM A576, GRADE 1035,
AND ANNEAL SUITABLE FOR COLD SWAGING. GALVANIZE THE SWAGED
FITTING IN ACCORDANCE WITH AASHTO M111 (ASTM A123) BEFORE
SWAGING. DRILL A LOCK PIN HOLE TO ACCOMMODATE A '/o",
PLATED SPRING STEEL PIN THROUGH THE HEAD OF THE SWAGED
FITTING TO RETAIN THE STUD IN THE PROPER POSITION.

@ THE STUD IS TO CONFORM TO THE REQUIREMENTS OF ASTM F568
CLASS 8.8 AND BE GALVANIZED IN ACCORDANCE WITH AASHTO M232

L%“ DIA. (6 x 19)

GALVANIZED CABLE

| ARUNARARARNARY

(ASTM A153). PRIOR TO GALVANIZING, MILL A 3" SLOT INTO
THE STUD END FOR THE LOCKING PIN.

@ WIRE ROPE IS_TO CONFORM TO THE REQUIREMENTS OF AASHTO

M30 AND BE ¥," PREFORMED, 6 x 19,
(IWRC),
MANUFACTURED OF IMPROVED PLOW STEEL WITH A

INDEPENDENT WIRE ROPE CORE
REGULAR LAY,

WIRE STRAND CORE OR
GALVANIZED, RIGHT

MINIMUM BREAKING STRENGTH OF 42, 800 POUNDS.

(® THE SWAGED FITTING, STUD AND NUT (FNX24a%) MUST DEVELOP THE
BREAKING STRENGTH OF THE WIRE ROPE.

CABLE ASSEMBLY

FCAO1*
1%,
T T ¥," DIA. (TYP.) .
2" | | 1%" IS{;{G" \/s" 4)3|$
! I I ! R R
TP *'{%’ 34.8° 7?\%
B T | . R
4 I I | R Ao
I (.
Flod—-* e
I 1.
g n ‘ | | ‘ \
| | M
: : BENT PLATE 3
| | %"
N s e
I I !
al e
i | | ‘ : DIA.
I S T L 214" . — -
. ? [ [ .
2 | | " 1/g
| | |
\
B2
72 |
ANCHOR BRACKET & END PLATE
FPAOI1 %
¥e" (APPROX.
BASE METAL 3"
THlCKNESS)»‘ ‘«
|
; NOTES:
19" I [ (® ANCHOR BRACKETS, END PLATES AND RECTANGULAR
U PLATE WASHERS ARE TO CONFORM TO THE REQUIREMENTS
; 8 OF AASHTO M270 (ASTM A709) GRADE 36 STEEL PLATE.
|
i POST SLEEVES ARE TO CONFORM TO THE REQUIREMENTS
| OF ASTM A53 GRADE B.
15"
- . z () GALVANIZE FABRICATED PARTS IN ACCORDANCE WITH
Vie" X 1 AASHTO MI11 (ASTM A123). NO PUNCHING, DRILLING

SLOTTED HOLE

RECTANGULAR PLATE WASHER GuaroRal

FWRO3*

DWG. NO.
GUARDRAIL HARDWARE.

OR CUTTING IS PERMITTED AFTER GALVANIZING.

606-80 FOR SCHEDULE OF

|
T
\ |
|
I
\ |
|
\ |
e
! I 6
\ |
|
\ |
|
I
\ |
|
| N
T

POST SLEEVE
FMMO2 *

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)

%" R

f :

TOLERANCE
1= -0",

¢ |
\
+¥6")

(£36" )

¢ POST BOLT SLaT

4"
iy

2

0009

2" (- 1" ) -]

W-BEAM

(12" -6" LENGTH)

Aﬁ 2" (Va1
N

POST BOLT SLOT
Yau x 22"

SPLICE BOLT SLOT
%" x 1"

RWM22a-b*

(25" -0"

LENGTH)

\
CONTOUR TO FIT
OVER RE-3-73 D
fN—ck ﬂ:k

24"
DIA.

2" 4_‘ 82" | 12"

e ™~

1 -gqn
(APPROX. )

—— SLOTTED HOLES
%" x 1"

W-BEAM END SECTION (BUFFER)

RWEOGa-b*

NOTES:

* DESTINATION METAL
SUFFIX THICKNESS

[¢] 12 GAGE

b 10 GAGE

2" -3Yp"

64" 1'-9%"

|
\
-5 LAP

§¢ POST

BOLT SLOT 47

e e

SPLICE BOLT SLOT

2" x 1"
A" aa"
| |
+6- —O—
68" \ I J
R 1 |
O s m—
—ﬁ} -
2" o
POST BOLT sLoT
Ya" x
W-BEAM END SECTION (FLARED)
RWEO1a-b*
CROSS-SECTION IS TO
REST WITH RWMO2a-b or RWM22a-b
o
NEUTRAL AXIS M
3% S S S} 25.5° BEND REQUIRED
| ONLY FOR USE IN MELT
26"

37"
3"

T
252" x X 1" DIA.
3 sLoTs

Ya

" x 2Y/2" POST
BOLT SLOT (OPTIONAL )

W-BEAM TERMINAL CONNECTOR

e

BEND AND HOLE

ONLY REQUIRED TO
MODIFY CONNECTOR
FOR USE IN MELT

RWEOZ2a-b*
DETAILED DRAWING
ANDA . _
SECTION 606 606-88

W-BEAM METAL

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

GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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\

[

[

[

[

[

[

[

[

[

| \
%6" DIA. HEX NUT (FNXO8a%) N

\ Ll

HOLES ON BACK

OF POST REQUIRED
ONLY FOR ALTERNATE 3"
HOOK BOLTS

PROVIDE HOLES FOR
REFLECTOR ALT. A OR
ALT. B (SEE DTL. DWG.
NO. 606-40 FOR DETAILS)

8" x 2'-0" x 4" PL.

SOIL PLATE R

BOTTOM CORNERS MAY
BE CLIPPED 2" x

2" T0 AID DRIVINC*\
%" DIA. HOLE,

/OPTIONAL FOR HANDL ING
DURING GALVANIZING

H

CABLE GUARDRAIL POST AND SOIL PLATE
PSEO1* AND PLSOI1*

\
[
[
| =
I %6" DIA. ROUND

[ BEND HOOK BOLT

[

| ~

[

[

\

%s" DIA. HEX BACKING

NUT (FNXO8a*) OR

‘ APPROVED SHOULDER

6" DIA. HOOK BOLT

FBHO1 %

(TYP. )

NOTES:
(DALL HOLES ARE %" DIA. EXCEPT AS NOTED.

(@) MANUFACTURE POSTS AND SOIL PLATES USING
AASHTO M270 (ASTM AT09) GRADE 36 STEEL.
ALL WELDING IS TO CONFORM TO THE APPLICABLE
AWS CODE.

@ HOOK BOLTS ARE TO CONFORM TO THE
REQUIREMENTS OF ASTM 568 CLASS 4.6.
NUTS ARE TO CONFORM TO THE REQUIREMENTS
OF AASHTO M291 (ASTM A563) CLASS 5.

(@ GALVANIZE FABRICATED PARTS IN ACCORDANCE
WITH AASHTO MI11 (ASTM A123)., GALVANIZE
HOOK BOLTS AND NUTS IN ACCORDANCE WITH
AASHTO M232 (ASTM AI153). NO PUNCHING,
DRILLING, WELDING OR CUTTING IS PERMITTED
ON COMPONENTS AFTER GALVANIZING.

®NUTS ARE OF THE HEAVY HEX TYPES. INSTALL
BOLTS TO DEVELOP AN ULTIMATE PULL OPEN
STRENGTH FROM 500 LB. TO 1000 LB. APPLIED
IN A DIRECTION NORMAL TO THE LONGITUDINAL
AXIS OF THE POST.

3%" DIA.
2 -
20"
.

% SEE DTL. DWG. NO.
GUARDRAIL HARDWARE.

606-80 FOR SCHEDULE OF

%e" DIA. ALTERNATE
TYPE ROUND BEND HOOK
BOLT, NO BACKING

NUT REQUIRED

ALTERNATE %" DIA. HOOK BOLT
FBHO2 %
DETAILED DRAWING
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) STD. TURNBUCKLE, 12" TAKE-UP SPRING (GALV. ) WIRE ~ %g" DIA. MIN.

CABLE WEDGE 4'/," LONG SPRING STOP

¥" DIA. CABLE f

¥a" sQ. NUT
(FNS20%)

FLATTEN FOR WRENCH

62"
L. H.

2I/4-- ‘||/4‘-- 7|/2--
R. H. R. H.

| II/‘\“

¥," DIA. CABLE

CABLE WEDGE

FLATTEN FOR
WRENCH

%" (TYP.) ¥" S0. NUT

(FNS20%)

2'1"

COMPENSATING CABLE END ASSEMBLY
RCEO 1%

CABLE END (CAST
STEEL OR MALL IRON)

CABLE END (CAST FLATTEN FOR STD. TURNBUCKLE,
STEEL OR MALL IRON) WRENCH 12" TAKE-UP

¥ DIA. CABLE;

CABLE WEDGE

FLATTEN FOR
WRENCH

5" (TYP.) ¥," DIA. CABLE

CABLE WEDGE

¥" sa. NUT
(FNS20%)

¥" sQ. NUT
(FNS20%)

2Ya" V' "
I

72" 1l 2"
R. H. R. H. b

L. H. R. H.

TURNBUCKLE CABLE END ASSEMBLY

%" WASHER FLATTEN FOR WRENCH CABLE END (CAST
(FWC20a%) STEEL OR MALL IRON)
¥" DIA. ¥" DIA. CABLE
R.H. = RIGHT HAND
L.H. = LEFT HAND o — L P P e
CABLE WEDGE
¥" HEX NUT
(FNX20a%) 75" AR ¥a" sQ. NUT
T T 1 (FNS20%)

R. H. R. H.

CABLE END ASSEMBLY
RCEO3*

S _%5'. . Y
_ _ 0.843" 0.562" $

0.203" R (TYP.) CAST STEEL Ya" DIA. - 3 x 7 WIRE ROPE
OR MALL IRON
0. 125"

J

SN

\

CABLE WEDGE ¥," DIA. CABLE
FMMO 1% RCMO 1 %

NOTES:

(D WIRE ROPE AND CONNECTING HARDWARE ARE TO CONFORM TO THE REQUIREMENTS OF AASHTO M30
TYPE | CLASS A, %" ROPE. CONNECTING HARDWARE MUST DEVELOP THE FULL STRENGTH OF A
SINGLE CABLE (25,000 LB). CAST STEEL COMPONENTS ARE TO CONFORM TO THE REQUIREMENTS
OF AASHTO M103 (ASTM A27). MALLEABLE IRON CASTINGS ARE TO CONFORM TO THE REQUIREMENTS
OF ASTM A4T7.

@ AT ALL LOCATIONS WHERE THE CABLE IS CONNECTED TO A CABLE SOCKET WITH A WEDGE TYPE
CONNECTION, CRIMP ONE WIRE OF THE CABLE OVER THE BASE OF THE WEDGE TO HOLD IT FIRMLY

IN PLACE.
(3 COMPENSATING DEVICES ARE TO HAVE SPRING CONSTANTS OF 450 POUNDS PER INCH, PLUS OR DETAILED DRAWING
MINUS 50 POUNDS PER INCH, AND PERMIT A TRAVEL OF 6 INCHES PLUS OR MINUS 1 INCH. REFERENCE DWG. NO.
STANDARD SPEC. 606-94
(@DESIGN SOCKET BASKETS FOR USE WITH THE WEDGE DETAILED IN THIS DRAWING. SECTION 606
(® ALTERNATE HARDWARE DESIGNS WILL BE CONSIDERED FOR APPROVAL PROVIDED THEIR CONNECTION CABLE
DETAILS, FOR THE PURPQSE OF MAINTENANCE SUBSTITUTIONS, ARE COMPATIBLE WITH THE DETAILS OF
THIS DRAWING AND THEIR OPERATING CHARACTERISTICS ARE SIMILAR TO THOSE OF THE HARDWARE GUARDRAIL HARDWARE
IN' THIS DRAWING.
EFFECTIVE: FEBRUARY 2005
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE. —
MONTANA DEPARTMENT
o o vide OF TRANSPORTAT ION




INTERNAL STIFFENER
(SEE DETAIL)

45°

LA

36" DIA. BRASS

Wi

/4" DIA.

Vi

—\_/

r |9 Va" 2'Ye

Ya 2

eV 2%

>
aV2/s\

VaV 2Ya

»~ KEEPER ROD

|~ EXTERNAL
STIFFENER

a3V
[T 7T

4%6"

(SEE DETAIL)

ST
[T 7T

5"

‘ 372" ‘

3"

32" 3"

R
Il I I

4 \t 4 \t ‘
T =) |

4"

=
o3 3 | ¥e" DIA. BRASS

KEEPER ROD

3 T3 ‘ 2V

s

%"

DIA.

(TYP. )

vl |

Rij r“/‘“ Vy" PLATE
i

Ll T,

INTERNAL STIFFENER

72"

29,

/4" DIA.
12"

V2" R j &Vz"

© 2" PLATE
3"

1
3" T 1,

EXTERNAL STIFFENER

CABLE ANCHOR BRACKET

FPAO2*

3%" PLATE
(2 REQ.)

Ye" DIA. (TYP.)

28 GA.
/ GALV. STEEL

IMPACT BASE
(KEEPER PLATE NOT SHOWN)

SLIP

~¥a"

KEEPER PLATE

¥," PLATE
/4" DIA. HOLES

(TYP.) FOR
DIA. BRASS

2" —

1%"

i VA
CA

CABLE SUPPORT
CENTERED ON POST
(SEE DETAIL)

2" -4l
_——S3 x 5.7
"/a
SLIP IMPACT
— "; BASE (SEE DETAIL)
T ]
"/a
-7
CABLE GUARDRAIL ANCHOR POST

PSEO6%*

PPORT

TAI

NOTES:

(D MANUFACTURE ANCHOR POSTS AND

BRACKETS USING AASHTO M270

(ASTM A709) GRADE 36 STEEL.
ALL WELDING IS TO CONFORM TO
THE APPLICABLE AWS CODE.

(@ GALVANIZE FABRICATED PARTS IN

ACCORDANCE WITH AASHTO MI 11
(ASTM A123). NO PUNCHING,
DRILLING, WELDING OR CUTTING IS
PERMITTED ON COMPONENTS
AFTER GALVANIZING.

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

DETAILED DRAWING

ANDA . _
SECTION 606 606-35
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