REFLECTOR (&) — 3/4" [19]

—  |~—31/2"[89]
1" [25] R 4" [102] ——
” OPTIONAL TAPERED END () . N
5" [127] r« ®© ﬂ (< 1.3/4" [44] — f~— 6" [152] ! [34/21]
] ‘ 6" 81/8"
| 97/8" [ n [152] 4
;554] g 1251 \ LOOP (TYP.) . \ [206] -2 3/4" /6" [10] N
= pu L — / (SEE LOOP DETAIL) ===+t pP —F (3757 '\ 0 —
. g g n | 7 1/2" ?
7[1]9/12] ‘ \ ‘ e 5 T
~ R — . on
= %E:j 7777777777777 ——— = f‘ o 31/2' [89] 2-8" [813]
st [ T T B OPTIONAL LOOP (TYP.) N 71/2 T I
- 11911 | (SEE OPTIONAL v N [191] wye /o Xzwe oo T
1" [25] R poge do- ) LOOP DETAIL) e ] P e 10 N 2 AN e ———
[330] L *************** l i L ‘
\ r—  — — — — — — — — — - — —
il = | '
S~ SEE NOTE r” T | |
7" 2 1/4" [57] 3" 176] 3" [76] J \ \
178 , "
(178} 3-1" [940] 3-10" [1170] I'-13/4 I/ __
T 1 [349]
END VIEW
* SEE NOTE —ELEVATION VIEW * SEE NOTE 1 1/4" [32] DIA.
§ 2-0" [610] PIN W/ 3" [76]
(31/£176[J6]5%4}§5)WA5HER INTERMEDIATE REBAR NOT SQUARE WASHER
" ) SHOWN FOR CLARITY (SEE DETAIL)
(TACK WELD)\ L[, °! END VIEW
— _ %% = OPTIONAL
\ ' ' TAPERED
1'-0" — 1.3/4" (+ 1/8") \ \ END®)
[305] nl \ . . M [44 (+ 3)]
3 === == ! ! === = |
I\ Ciz —==F == * : : e ) £6”“52] r ] 13/4' [44] 77
— — . . ‘
1-11 1/2" - ' ' — ” \
. . el 8" [200
[597] : : (2001 8 1/8" |
P . ALTERNATE 8" [200] DIA. [206] |
HOLE FOR SPECIFIC SITES I L
SENSITIVE TO SMALL ANIMAL I
_L« - 10-0" [3.05 m] CROSSINGS ** o f
| e 2 [ ALTERNATE CONCRETE sz 1T
CONNECTING PIN DETAIL® CoNCRETE PLAN VIEW BARRIER RAIL DETAIL (191 }
DETAIL ** #5's [#16's] (TYP.) OPTIONAL ® gL’VE]!;’[%GREMfﬁfTC;’gg 1 ===
6" TAPERED g -
" YELLOW PER MUTCD
[152] END® 117452 R 7172
[191] [
2" [51] _ \ y/ I
MIN. CL. \ \ n R —_ 4
a ! | #4 [#13] -
#4's [#13s] AT 9 3/8" [238] | | REBAR —— } u
7" [178] 0.C. 3 | | 1-5 3/8 |
(SEE REBAR DETAIL) | | [4411 21/4" [
" o 11 1/2" - 1 __1
7 3/4" [197] 2'-2" [660] .
11/2" [38] :' ': [2921 & f5;/€ 64] i
CL. (TYP.) - ‘ ‘ 10" .
7 3/4 [197] | \ . | [254] e ‘ ‘ 3/4" [19] | l~—
1 | : . | R [406] f 51/2" - 6" !
= ) : (I = [140 - 152]
f 5 1/4" [133] 5 1/4" [133] REFLECTOR
2 1/4" [57] (SEE NOTES)
o 1102 16 SPACES AT 7" [178]
END VIEW [102] == NOTES:
( USE CLASS DECK CONCRETE OR EQUIVALENT.
ELEVATION VIEW
_— 30 1197 DIA. BAR REBAR DETAIL () REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
3/4° [19] DIA BAR /4" [19] DIA. AASHTO M 31 [31M]. GRADE 60 [420].
7/8" [22] R (3 CONNECT EACH 10' [3.05 m] SECTION WITH CONNECTING PINS AS “ 3/4" [19 mm] CHAMFER ENTIRE
\ DETAILED AND CONFORMING TO AASHTO M 270 [270M], GRADE 36 OPENING (OR SUFFICIENTLY
3/8" (1/4") 4" rve. ¢ > [250] OR BETTER. CONNECTING PINS NEED NOT BE PAINTED. ROUNDED SO THAT A SMOOTH
3/8 (1/4") e . > EDGE RESULTS.) 1/2" [13 mm]
oR LOOP FABRICATION REQUIREMENTS: g @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER CHAMFER IS ACCEPTABLE.
OR 3-3"[991] TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
[9.5 mm (6 mm)] \ f [102 mm] 1. USE REINFORCING STEEL CONFORMING TO ASTM #+ USE THE ALTERNATE 8" [200 mm]
TYP. : -
7/8" [9.5 mm (6 mm)] [102 mm] (e A 706 [706M], GRADE 60 [420] FOR REBAR (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST DIA. HOLE IN THIS RAIL ON A
R BEING WELDED TO LOOPS. ! CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF PRECAST CASE-BY-CASE BASIS AS SPECIFIED
[22] \ 6 [152 SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER FIT-UP IN THE PLANS.
. , 2 LOOP ENDS CONSIST OF SMOOTH ROUND BARS 2 174" [57] R [152] CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL AS ON
(- . . 53 1/4" [83] CONFORMING TO AASHTO M 270 [270M], GRADE TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION. UNITS SHOWN IN BRACKETS [1 ARE
" " " 36 [250].
o, | 2-10 3/4" [882] | [250] (®) ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 m]. USE ALUMINUM ALLOY METRIC AND ARE IN MILLIMETERS (mm)
[152] 3 COLD BEND THE LOOPS BY USING A JIG THAT OPTIONAL LOOP DETAIL ® MEETING THE ALUMINUM ASSOCIATION ALLOY AA5052-H32. FOLLOW THE UNLESS OTHER UNITS ARE SHOWN.
#6 [#19] REBAR " WILL PRODUCE AN ACCURATE RADIUS WITHOUT MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW
[102] [ PAVED (FLUSH) MEDIAN APPLICATIONS. REFLECTORIZE BOTH SIDES.
— MARRING THE BAR. DO NOT HEAT THE BAR TO
T ) FACILITATE BENDING DETAILED DRAWING
’ OPTIONAL LOOP FABRICATION REQUIREMENTS: @ DO NOT INSTALL UNANCHORED CONCRETE BARRIER RAIL FOR OBSTACLES WITHIN REFERENCE DWG. NO.
6.5 [2.5 m] OF THE BASE (TRAFFIC SIDE) OF THE RAIL. SEE DTL. DWN NO.
LOOP DETAIL® 4. %ESBIQEEE‘ZTZOULSO,‘;VPGS ]“;’g,E[TS”VHfmSJEDClTZON 624 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO 605-05 FOR CONCRETE BARRIER RAIL ANCHORS. g;ﬂ%j%;fﬁ% 624711 605-00
== £8018 ROD. Do NOT TACK WELD THE PIECES M 270 [270M], GRADE 36 [250] TO FABRICATE THE OPTIONAL 0720
TOGETHER PRIOR TO WELDING LOOPS. THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO THE
’ 5 co o0PS G . obUC VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS. CONCRETE
. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
5. AS’%(;‘ODT‘;’TF{%% Véiggl’gg ;—CL_I‘;V’;%’:’C%EDS?’;ETLHE ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT @ GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS BARRIER RAIL
: THE BAR TO FACILITATE BENDING. AFTER FABRICATION/BENDING. EPOXY COAT IN ACCORDANCE -
WITH SUBSECTION 711.02.1. GALVANIZEIN ACCORDANCE —REV/SED—- | EFFECTIVE: SEPTEMBER 2014
3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR WITH ASTM A153, B695 (CLASS 50) OR OTHER APPLICABLE MARCH 2017 MONTANA DEPARTMENT
REINFORCING STEEL. ASTM GALVANIZING STANDARDS. OF TRANSPORTATION




TRAFFIC
SIDE

2" [50.8] DIA. PINNING
HOLE (TYP.)

TRAFFIC
SIDE

4" [100] (TYP.)

TRAFFIC
SIDE

NON-TRAFFIC
SIDE

ASPHALT PAVEMENT

12 3/4" [324] (TYP.)

2'-0" [600]

DRILL 1" [25] DIA. PILOT HOLES
WHEN NECESSARY

1" [25.4] DIA. x 30" [762]
GALVANIZED STEEL PIN

TRAFFIC

SIDE

ATTACHMENT "A"
(SEE DETAIL)

TRAFFIC
SIDE

TRAFFIC
SIDE

ATTACHMENT "A"
(SEE DETAIL)

ATTACHMENT "A"
(SEE DETAIL)

CONCRETE PAVEMENT

NON-TRAFFIC
SIDE

ATTACHMENT "B"
(SEE DETAIL)

TRAFFIC ON BOTH SIDES OF C.B.R.
TRAFFIC ON ONE SIDE OF C.B.R.

END VIEW (TYP.) END VIEW OPTION 1
Iy ryev—— = OPTION 2
(OPTION 1) (OPTION 2)
TYPE 1 ANCHOR
(FOR TEMPORARY OR PERMANENT CONCRETE BARRIER
RAIL INSTALLATIONS ON ASPHALT PAVEMENT)
PINNING HOLE (TYP.)
2'-0" [600]

——‘ ’47 1'-0" [300]

ATTACHMENT
LOCATION (TYP.)

2'-0" [600]

o S

[J

N\ /

—

o o

(‘Eﬂ
[P
TNEITT

o (=}

|
1'-0" [300] HJ L

2'-0" [600]

TYPE 1 ANCHOR

TYPE 2 ANCHOR:
3" x 1/2" x 5 1/2"
[76 x 12 x 140]

TYPE 3 ANCHOR:
3" x 3/8" x 5 1/2"
[76 x 10 x 140]

PLAN VIEW
3" [76]
>
o0,
— ~— 1 1/2" [38] S,

TYPE 2 ANCHOR:
11/16" [27.0] DIA. HOLE

TYPE 3 ANCHOR:
13/16" [20.6] DIA. HOLE

| 13/16" [20.6] DIA.

TYPE 2: 1/2" [12]
TYPE 3: 3/8" [10]

TYPE 2 ANCHOR:
3" x 3" x 1/2" L x 8"
[76 x 76 x 12 L x 200]

TYPE 3 ANCHOR:
3" x 3" x 3/8" L x 8
[76 x 76 x10 L x 200]

/ 4" [100] |

8" [200]

‘ TYPE 2 ANCHOR:

1" [25.4] EXPANSION BOLT WITH
\ 5 1/2" [140] MIN. EMBEDMENT

TYPE 3 ANCHOR:
3/4" [19.0] EXPANSION BOLT WITH
3 1/2" [89] MIN. EMBEDMENT

ATTACHMENT "A" DETAIL

TYPE 2 ANCHOR

END VIEW END VIEW
(OPTION 1) (OPTION 2)
TYPE 2 & 3 ANCHORS
(FOR TEMPORARY CONCRETE BARRIER RAIL
INSTALLATIONS ON CONCRETE PAVEMENT)
ATTACHMENT
LOCATION (TYP.)
2'-0" [600] 2'-0" [600]

[J

5'-0" [1525]

TYPE 3 ANCHOR
PLAN VIEW

NOTES:

@ USE THESE ANCHORS WITH STANDARD CONCRETE BARRIER
RAIL (C.B.R.), AS SHOWN IN DTL. DWG. NO. 605-00,
WHEN DEFLECTION OF THE SYSTEM NEEDS TO BE LIMITED.

@ CAST THE PINNING HOLES INTO THE C.B.R. USING 2" [50.8]
I.D. STEEL PIPE. DO NOT DRILL THE PINNING HOLES.

@ USE STEEL CONFORMING TO AASHTO M 270 [270M], GRADE
36 [250] OR BETTER FOR PINS AND ATTACHMENT ANGLES.
GALVANIZE IN ACCORDANCE WITH SUBSECTION 711.08.

@ USE TYPE 2 ANCHORS WHEN A DEEPER EMBEDMENT (5 1/2"
[140]) INTO THE BRIDGE DECK OR CONCRETE PAVEMENT IS
PERMISSIBLE.

@ADJUST THE LOCATION OF THE TYPE 2 OR TYPE 3 ANCHORS
TO AVOID THE MAIN REINFORCING WHEN PLACED ON
BRIDGE DECK.

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

@AFTER REMOVING TYPE 2 OR TYPE 3 ANCHORS, CLEAN THE

HOLES IN THE CONCRETE PAVEMENT AND FILL WITH AN

APPROVED NON-SHRINK OR EPOXY GROUT.

REMOVE TYPE 1 ANCHORS BY FIRST DRIVING THE STEEL
PINS DOWN THROUGH THE BARRIER TO ALLOW LIFTING
OF THE BARRIER WITHOUT INTERFERENCE. THEN REMOVE

PLAN VIEW
TYPE 2 ANCHOR:
11/16" [27.0]
DIA. HOLE
TYPE 3 ANCHOR:
13/16" [20.6]
3 [76] DIA. HOLE
|
!
3" [76] \
| ) \i\
‘ | 4 [100]
13/4" & [200]
[44]

ATTACHMENT "B" DETAIL

THE PINS FROM THE PAVEMENT AND FILL THE PINNING HOLES
WITH AN APPROVED SEALANT.

@ DO NOT INSTALL ANCHORED CONCRETE BARRIER RAIL FOR
OBSTACLES WITHIN 3.5' [1.1 m] OF THE BASE (TRAFFIC SIDE)
OF THE RAIL.

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 554,605 605-05

CONCRETE BARRIER RAIL
ANCHORS

—-REV/ISED--

EFFECTIVE: SEPTEMBER 2014

MARCH 2017

MONTANA DEPARTMENT
OF TRANSPORTATION




9 3/8" REFLECTOR B

[238] , =~ 3 1/2" [89] OPTIONAL
1" [25] R
4" [102] EQPDE%D
OPTIONAL TAPERED END "
(@) 13 44 — f— 1'-0" [305] 1.3/4" [44] =  |=—
‘ - 1'-0 3/8" :
‘ \%\ i[wz] . ” [315] Te
1-21/8" | " | ;3’]05]3/8 | 1y (1521
[359] | LOOP (TYP.) \‘ | 1-10" | [ ) 1’3—5291/8.,
I / (SEE LOOP DETAIL) N — T [559] = [ . 1 [359]
= e i e | 0 1/2 77‘A=L | [25]
. 10 1/2" S il &
10 1/2 ‘ n ‘ 1267] 7J;_?, _
[267] ! \ ‘ . I SH-d——< T
E————— [ T 0T 3-10 10 172" [
=] | I —_— 3 1/2" [89] [1169] [267] i .
10 10 1/2" S 10 1/2
[255] R 10 172" | n I 1267 [25] |[267]
[267] | OPTIONAL LOOP (TYP.) L \ . A
(SEE OPTIONAJ -1 - , ., = 1y
" [25] R = B S R —— [419] 1-81/2 —=
1" [25] o = ' LOOP DETAIL) | 1521] 10 1/2¢ j
[356] | | ! — [267] P = |10 2720
SR oo W ey ] e (R L | s |1z67)
IS~ seE wore T” T T iy
2 1/4" [57] 4" [102] 2" [102] f]y]
3-1" [940] 3-10" [1170]
! ! -4 3/8 | N
END VIEW  SEE NOTE ELEVATION VIEW « SEE NOTE [416]
i INTERMEDIATE REBAR NOT 2-8 3/4" [832]
[ 1" [25] SHOWN FOR CLARITY
3" [76] SQUARE WASHER [ -
(1/4" [6] THICK) ~TT
(TACK WELD) [ ' ' [ END VIEW
g 38 ; \‘ . . ; o 1 3/4" (+1/8")
- ' ' [44 (£3)] — — -
2-9" [416] | | ' ' \ ] w OPTIONAL
V= 838] ‘ | ' ' |
N [ ‘ . . — [ TAPERED
A : : i===¥===¥--=" g1 A4 ) Ee=Ac— END®
i ) ) =
| | ' ' |
1 ‘ . . ‘ 7 St
| . . | —  —(
U1 ; . f
4 L« 1.1/4" [32] | ~ [ - A S w1 | A SR
‘ 100 13,05 m] ALTERNATE 8" [200] DIA. HOLE ;3’575]
'-0" [3.05 m FOR SPECIFIC SITES SENSITIVE
CONNECTING PIN DETAIL ‘ ‘ TO SMALL ANIMAL CROSSINGS ** == ———
SEE ALTERNATE TALL, T T TR
CONCRETE BARRIER
10" RAIL DETAIL ** PLAN VIEW ALTERNATE TALL CONCRETE
[305] BARRIER RAIL DETAIL
11/2" [38] #6's [#19's] (TYP.) OPTIONAL 1.1/4" [32] DIA. PIN
1 & / TAPERED # (102 WITH 3' [76] SQUARE
y ' ‘ / ENDQ ﬂ / 11/2" [38] R WASHER (SEE DETAIL)
7 3/4" } } —
[197] #6's [#19's] AT | | \
] 11" [280] 0.C. .
7 3/4" (SEE REBAR DETAIL) } } NOTES:
(1971 | | R @ USE CLASS DECK CONCRETE OR EQUIVALENT.
., 2.5 1/2" 2'-7 5/16"
7 3/4 o [51] MIN. ‘ ! \ [749] 1795] @ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
[197] e e :' ’: 3-4 3/4" AASHTO M 31 [31M], GRADE 60 [420].
A [1035]
7 3/4" | | : (@ CONNECT EACH 10' [3.05 m] SECTION WITH CONNECTING PINS AS
[197] | | 111/2 DETAILED AND CONFORMING TO AASHTO M 270 [270M], GRADE 36 [250]
b | | [292] R OR BETTER. CONNECTING PINS NEED NOT BE PAINTED.
7 3/4" | \ | B 4
[197] 2 14" [57] | hAl I | @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
A - 4+ 4 S . FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
o ul 11 11" [279]
I 1 - () THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER
5125] —»] 10 SPACES AT 11" [280] 2-3' [686] 6 1/4" [159] OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE
THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT,
CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED EARLY
IN FABRICATION.
END VIEW ELEVATION VIEW 34 [19] DI BAR
7/8'122] R REBAR DETAIL (® ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 m]. USE ALUMINUM ALLOY
MEETING THE ALUMINUM ASSOCIATION ALLOY AA5052-H32. FOLLOW THE
378" (1747 - LOOP FABRICATION REQUIREMENTS: % > MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW
. TYP. PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
3/12 gi‘gR] 3/8" (1/4") 4 (TYp.) . USE REINFORCING STEEL CONFORMING TO ASTM { ® ZL"#”#I%GREM%ZC;’K}E
. A 706 [706M], GRADE 60 [420] FOR REBAR 3-3" [990] YELLOW PER MUTCD @ THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO
oR BEING WELDED TO LOOPS. THE VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS.
" 9.5 mm (6 mm) 102 mm 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS GALVANIZE OR EPOXY COAT LOOPS AND
7/8 o . 105 (TYP.) CONFORMING TO AASHTO M 270 [270M], c CONNECTING PINS AFTER FABRICATION/
[22] R -5 mm (6 mm) mm GRADE 36 [250]. 6" [152] BENDING. EPOXY COAT IN ACCORDANCE
: r , 2.1/4" [57] R WITH SUBSECTION 711.02.1. GALVANIZE UNITS SHOWN IN BRACKETS [] ARE
(( 53 1/4" [82] 3. COLD BEND THE LOOPS BY USING A JIG THAT IN ACCORDANCE WITH ASTM A153, B695 METRIC AND ARE IN MILLIMETERS (mm)
‘ T ] WILL PRODUCE AN ACCURATE RADIUS WITHOUT . (CLASS 50) OR OTHER APPLICABLE ASTM UNLESS OTHER UNITS ARE SHOWN.
6" MARRING THE BAR. DO NOT HEAT THE BAR OPTIONAL LOOP DETAIL® g %g B GALVANIZING STANDARDS.
p [152] 2'-10 3/4" [883] TO FACILITATE BENDING. 155 - 65] DETAILED DRAWING
" T 1 - ¥ "
OPTIONAL LOOP FABRICATION REQUIREMENTS: ©3/4" [19 mm] CHAMFER ENTIRE OPENING REFERENCE DWG. NO.
[102] F ’ﬁ #6 [#19] REBAR 4. WELD REBAR TO LOOPS MEETING SECTION 556 0 (OR SUFFICIENTLY ROUNDED SO STANDARD SPEC. 605-10
——— . REQUIREMENTS USING 1/8" [3 mm] DIA. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO 1 | THAT A SMOOTH EDGE RESULTS.) SECTION 554,556,605,711 -
E8018 ROD. DO NOT TACK WELD THE PIECES M 270 [270M], GRADE 36 [250] TO FABRICATE THE OPTIONAL LOOPS. 51/2 _ 6" 1/2" [13 mm] CHAMFER IS ACCEPTABLE.
TOGETHER PRIOR TO WELDING. [140 - 150]
LOOP DETAIL 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ** USE THE ALTERNATE 8" [200 mm] DIA. TALL CONCRETE
5. NO ADDITIONAL WELDING IS PERMITTED ON THE ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT REFLECTOR HOLE IN THIS RAIL ON A CASE-BY-CASE BARRIER RAIL
SMOOTH ROUND BARS OR REINFORCING STEEL. THE BAR TO FACILITATE BENDING. SEE NoTES) BASIS AS SPECIFIED IN THE PLANS
—_REVISED— | EFFECTIVE: SEPTEMBER 2014
3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR VARCH 2017
REINFORCING STEEL. MONTANA DEPARTMENT
OF TRANSPORTATION




[

1. USE REINFORCING STEEL CONFORMING TO ASTM A 706 [706M], GRADE 60 [420] FOR REBAR BEING

2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M 270 [270M], GRADE 36 [250].

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

6" [152]
I 5. NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.

OPTIONAL LOOP FABRICATION REQUIREMENTS:

USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO M 270,

[270M] GRADE 36 [250] TO FABRICATE THE OPTIONAL LOOPS.

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE

RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT THE BAR TO FACILITATE
BENDING.

NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

REINFORCING STEEL.

4" [102
g ]ﬂ—‘ ’-7 11/2" [38] R
S

#4 [#13]
REBAR
2'-7 5/16"
[795]
3-4 3/4"
[1035]
11 1/2"
[292] R
11" [279] 2-51/2"
- [749]
6 1/4" [159]
2-3" [686]
T 1
REBAR DETAIL LEFT END
NOTES:

@ USE CLASS DECK CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING
TO AASHTO M 31 [31IM], GRADE 60 [420].

@ CONNECT EACH 10" SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M 270 [270M], GRADE 36 [250] OR
BETTER. CONNECTING PINS NEED NOT BE PAINTED.

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

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

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

@ SEE DETAILED DRAWINGS 605-00 AND 605-10 FOR INFORMATION
ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS. THE
OPTIONAL TAPERED END DETAIL MAY ALSO BE USED HERE.

GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS AFTER
FABRICATION/BENDING. EPOXY COAT IN ACCORDANCE WITH SUBSECTION
711.02.1. GALVANIZE IN ACCORDANCE WITH ASTM A153, B695
(CLASS 50) OR OTHER APPLICABLE ASTM GALVANIZING STANDARDS.

*3/4" [19 mm] CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED
S0 THAT A SMOOTH EDGE RESULTS.) 1/2" [13 mm] CHAMFER IS
ACCEPTABLE.

DETAILED DRAWING

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

® MINIMUM REFLECTIVE 3/4" [19] DIA. BAR 3/8" (1/4") [9.5 mm (6 mm)] 4 (102 mm]_ /o, 3/4" [19] DIA. BAR LOOP FABRICATION REQUIREMENTS:
SHEETING, WHITE OR 3/8" (1/4") [9.5 mm (6 mm)] 4" [102 mm]
VELLOW PER MUTCD 7/8" [22] R 7/8" [22] R WELDED TO LOOPS.
21/4" -2 1/2" : ) 53 174" [82 >
[57 - 64] - I ) /41821 >
[ 6" | 2-10 3/4" [883] | o
‘ | 1527 | 3-3" [991]
‘ 51/2" - 6" ‘ 4" [102] #6 [#19] REBAR
[140 - 152] [
9 3/8"
[238] REFLECTOR 2 1/4" [57] R
3 1/2 [89] —=] | j=— (SEE NOTES) LOOP DETAIL® OPTIONAL LOOP DETAIL®
4" [102] —| | |=~— 1.
1'-0" [305] j r
— REFLECTOR (&) 2
— |=~— 3 1/2"[89]
1'-2 1/8" [359] —| =4 [102] 3.
1'-10" LOOP (TYP.) 6"
[152]
559
[559] - v Cl‘:*:}::::::::::::::/ (SEE LOOP DETAIL) j r
| n | 8 1/8"
10 1/2" [267] | U \ [206]
3-10" —— e el s == 1'-2 3/4"
[1169] 3 1/2" [89] I — \ T %EE:::::::::::::: n ‘ 7 1/2" [375]
| U I [191]
10 1/2" [267] | t:::::::::::::? b g
-4 1/2" Y | OPTIONAL LOOP (TYP.) Nl 7 172" 3 1/2" [89] [813]
[419] l— 1'-8 1/2" — (SEE OPTIONAL ” U | [191] — -
21/8" 7_om [521] LOOP DETAIL) t:::::::::::::}::) 10 34
[54] —» «—
Y il [356] - 1 ‘ [273]
- e e ———4
~~— SEE NOTE jﬂ -—
2 ”02]J 2 1/4" [57] J
7" [178] 2-5" [737] 3-10" [1170] 3" [76] 5" [127] -1 3/4"
” . [349]
5" [127] * SEE NOTE 21/8 4" [102]
* SEE NOoTE  [54] 4" [102]
ELEVATION VIEW
1-0"
[305]
INTERMEDIATE REBAR NOT SHOWN
LEFT END VIEW FOR CLARITY RIGHT END VIEW
|
r 1" [25] 4 38 [416] | 11/4" [32] R
3" [76] SQUARE i [ 7‘ ‘ | 13/4" (+1/8") [
WASHER (1/4" T ‘ 1 [44 (£3)]
[6] THICK) — L | #4 [#13]
(TACK WELD) — y T REBAR
T | o 1-5 3/8"
| | | (- 1'-0" ; [441]
L 2-9" [838] (LT. END) I | | B I [305] 22"\ 12
1-11 1/2" [597] (RT. END) | T (66011 12927 R
—— 1
_/J// 10" e
254 -
[234] [406]
10'-0" [3.05 m] -
4_@ ; 1/;(“ [32) 5 1/4" [133] 5 1/4" [133]
PLAN VIEW
CONNECTING PIN DETAIL® NOTE:
LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER
RAIL SECTIONS. TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL REBAR DETAIL RIGHT END
11/2" [38] CL. " [25] R POSITION FROM THE BOTTOM AND THE 1 1/2" [38] MINIMUM CLEARANCE AT ALL LOCATIONS.
#5's [#16's] (TYP.)
_ D
7 3/4" [197] | I S
#4's [#13's] AT | 2" [51] ;
q 7" [178] O.C. | —t 1 | MIN. CL. 1" [25] R
(SEE REBAR DETAIL) l "
8 7/8" [225] } 2 5/8" [67]
| A |
R | | #4's [#13's] AT .
g 2" [51] MIN. CL. (TYP. | 7" [178] O.C. .,
6 3/4" [171] [51] (TYP) :' ‘ (SEE REBAR DETAIL) 6 3/4" [171]
b i a
10" [254] R "
7 3/4" [197] } ‘: 10" [254] R 7 3/4" [197]
A | I
1" [25] R | | 11/2" [38] CL. (TYP.)
7 3/4" [197] } } " [25] R 7 3/4" [197]
A || | i

2'-8 3/4" [832]

‘ L2 1/4" [57]
1

LEFT END VIEW

16 SPACES @ 7" [178]

e |

ELEVATION VIEW

A
2 174 157) L zowo |

RIGHT END VIEW

UNITS SHOWN IN BRACKETS [] ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.
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RAIL TRANSITION
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5" [127]

7
[25] R

i

[

)

[25] R

7n
[178]

NOTE:

REBAR TYPICAL AT LEFT END ONLY.

f=— 3 1/2" [89]

4" [102]
kf 6" [152]

I'-1 3/4"
[349]

-2 3/4"
[375]
10" [255] R sz
10 3/4" ,
-1 [273] 2 1/8
[330] [54]
> 17613

LEFT END VIEW

TAPER THE

REBAR HEIGHT AS NEEDED BY MAINTAINING THE
VERTICAL POSITION FROM THE BOTTOM AND THE
1 1/2" [38 mm] CLEARANCE AT ALL LOCATIONS.

11/4" [32] R
/7

#4 [#13]
REBAR
i on 11 172"
2'-2
[660] [292] R
10"
[254]
5 1/4" [133]

7-
[429]

47/8"

-4
[406]

1'-5 3/8"
[441]

5 1/4" [133]

REBAR DETAIL LEFT END

3" [76] SQUARE WASHER

(174" [6] THICK)

(TACK WELD) \

I

[ 1" [25]

I'-11 1/2" [597]

———l L—f 1.1/4" [32]

CONNECTING PIN DETAIL @

2" [51]

#4's [#13's] AT
7" [178] 0.C.
(SEE REBAR DETAIL)

11/2"[38]
CL. (TYP.)

2'-0" [610]

[152]

MIN. CL. j}__,(

2 1/4" [57] ]

LEFT END VIEW

* SEE NOTE

ISOMETRIC VIEW

9 3/8" [238]

7 3/4" [197]

7 3/4" [197]

o

2-8"
[813]

I
1 3/4" (£1/8) [44 (£3)] —»J ~—

¢

3" [76] —

9 7/8"
[251]

7 1/2"
[190]

7 1/2"
[190]

1'-0" [305]

4" [102] 4’1 !

LOOP (TYP.)

(SEE LOOP DETAIL)

6" [152]

S ] =
AN SEE NOTE I
2 1/4" [57]
2-1" [635] 3-10" [1170]
ELEVATION VIEW
“ SEE NOTE

INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY

* SEE NOTE NOTES:

10" [255] R

g

6"

[152]

1" [25] R \M

—

2'-8" [813]

7" [178] ﬂ‘
1" [25] R

2'-0" [610]

i 6"
- [152]
t3” [76]
4
[102]

END VIEW

RIGHT

@ USE CLASS DECK CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M 31 [31M], GRADE 60 [420].

a

10'-0" [3.05 m]

N
1N
I
Il
I
I
I
I

PLAN VIEW

OPTIONAL LOOP (TYP.)
(SEE OPTIONAL
LOOP DETAIL)

1

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

TO FACILITATE FORM REMOVAL.

CONCRETE BARRIER RAIL.

@ CONNECT EACH 10" [3.05 m] SECTION WITH CONNECTING PINS AS DETAILED AND
CONFORMING TO AASHTO M 270 [270M], GRADE 36 [250] OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

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

@ THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
ASSEMBLE AND PIN SUFFICIENT NUMBER OF
PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT CURVES AS WELL

AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION.

@ SEE DTL. DWG. NO. 605-00 FOR INFORMATION ON THE ADJACENT

CONCRETE BARRIER RAIL SECTION. THE OPTIONAL TAPERED END
DETAIL MAY ALSO BE USED HERE.

@ GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS AFTER FABRICATION/
BENDING. EPOXY COAT IN ACCORDANCE WITH SUBSECTION 711.02.1. GALVANIZE
IN ACCORDANCE WITH ASTM A153, B695 (CLASS 50) OR OTHER APPLICABLE
ASTM GALVANIZING STANDARDS.

*3/4" [19 mm] CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A

15 SPACES AT 7" [178]

ELEVATION VIEW

3/4" [19] DIA. BAR

3/8" (1/4" Ve
/8" (1/4) (TYP.)
3/8" (1/4") 4"
2
OR
9.5 mm (6 mm) 102 mm
(TYP.) 3
9.5 mm (6 mm) 102 mm :

7/8" [22] R
 —

2'-10 3/4" [883]

: 53 1/4" [82]
|

L ‘6”[152]

——

4" [102]

#6 [#19] REBAR

LOOP DETAIL @

LOOP FABRICATION REQUIREMENTS:

. USE REINFORCING STEEL CONFORMING TO ASTM

A 706 [706M], GRADE 60 [420] FOR REBAR
BEING WELDED TO LOOPS.

. LOOP ENDS CONSIST OF SMOOTH ROUND BARS

CONFORMING TO AASHTO M 270 [270M],
GRADE 36 [250].

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

. WELD REBAR TO LOOPS MEETING SECTION 556

REQUIREMENTS USING 1/8" [3 mm] DIA. E8018
ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING.

. NO ADDITIONAL WELDING IS PERMITTED ON THE

SMOOTH ROUND BARS OR REINFORCING STEEL.

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

7/8" [22] R X

SMOOTH EDGE RESULTS.) 1/2" [13 mm] CHAMFER IS ACCEPTABLE.

/7 3/4" [19] DIA. BAR

3'-3"[990]

OPTIONAL

AI@’ [152]
2 1/4" [57] R

LOOP DETAIL @

OPTIONAL LOOP FABRICATION REQUIREMENTS:

1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
M 270 [270M], GRADE 36 [250] TO FABRICATE THE OPTIONAL

LOOPS.

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

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

REINFORCING STEEL.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 554,605,711 605-20

CONCRETE BARRIER
RAIL TERMINAL SECTION
(ONE-WAY DEPARTURE)
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