3/4" [19]
¢ SPLICE DIA. HOLES

4.1/4" @
[108] 4 1/4"

7"

[108] [175]
‘ NORMAL
: | : FINISHED
| : | SHOULDER
| \ | 2-0" -7 2-0" - —
i (06 m] [490] [610] LEAVE ouT -t
‘ ! ‘ (MIN.@) APPROX. (}SOUARE’OR ‘ROUAND)“'A C.AC. FILL (<6 in. [150])
SPLICE BOLT SLOT | | |
29/32" x 1 1/8" 5/8" DIA. x 1 1/4" 1'-3" [380] MIN.>. .+ . 7" [180] MIN.  ASPHALT OR CONCRETE
[23.0 x 28.6] O | O /[Mzé x 32] EDGE OF = SRS ELEELE L 7" : ¥~ PAVEMENT
(TYP) ——— | ‘ : ‘ ‘ SPLICE BOLT TRAFFIC == ‘AL St [180] MIN.-*.
3?7 \ | (FBBOT*NTYP.) POST HOLE DETAIL LANE 317 | G o 8" [205] MAX.
. . [790] 2% s te e T e
POST BOLT SLOT | fb | } @ SL0PE SCENTER POST
34 % 2 1/ ‘ g o * IN LEAVE OUT .
[19.1 X 63.5] ? ‘ [f: } [205] [155] 5;(;/;55 el
O . O ’-‘—.—‘ | .’ '
i \ ‘ 4" [100] HIGH CURB [
I ! 7" FLUSH WITH GUARDRAIL A
| | n7sr |, FACE WHEN SPECIFIED
: —fE===t 1350] (SEE DTL. DWG. NO.
| g1 | 7" 603-28 AND 609-05)
5;0] L[216] > [175]
G L L
[50] 3/4" [19] — TYPICAL INSTALLATION POST DETAIL IN SECTION A-A
BEAM SPLICE Dia HOLE PAVEMENT APPLICATIONS =
(LAP IN DIRECTION OF ADJACENT TRAFFIC) WO00D BLOCK
PDBOT*
NOTES:
(@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE
OF INSTALLATION.
(@ USE W00D BLOCKS OR OTHER "MASH" APPROVED
BLOCKS. AFFIX BLOCKS TO POSTS WITH TWO 16 PENNY
GALV. NAILS OR 14 GAUGE WIRE WRAP.
(@ ATTACH REFLECTORS TO POSTS EVERY 25 FEET [7.62 m],
6 INCLUDING TERMINAL SECTIONS, WITH THE REFLECTORIZED
[155] ‘ SURFACE FACING ADJACENT TRAFFIC. FABRICATE
REFLECTORS FROM 0.063" [1.6] THICK ALUMINUM ALLOY
" PER SECTION 704 OR PLASTIC REFLECTORS WITH A
8 vy any 1am REFLECTOR
[205] 6" X 8'X 14 URETHANE HINGE. FASTEN REFLECTOR TO W0OD POST
g I | Woob BLOCK (PDBOT) REFLECTORIZED USING TWO 16 PENNY RING-SHANKED GALVANIZED NAILS
| : [205) ! | i : | WASHER (FWC16a%) & TYPE 111 (HIGH AND TWO 3/16" [4.8] DIA. WASHERS IN PRE-DRILLED HOLES.
‘ " RECESS NUT (FBBO4*
[ T | [ T 1 CESS NUT (FBBO4) INTENSITY) @ ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM RAIL
— \ ] [25] SHEETING WHITE OR HEIGHT IS 27 3/4" [705.]
/ \ RAIL ELEMENT LENGTH = 13-6 1/2" [4.13 m] \ \ %ﬁﬁgﬁ”a ) - YELLOW PER MUTCD .
RAIL SPLICE RAIL SPLICE - f "
AIL SPLIC ‘ | e AIL SPLIC g fzr 77 (1751 T (B WIDENING IS REQUIRED IF FINISHED SHOULDER IS LESS THAN
! PLAN ‘ 1 2'-0" [0.6 m] FROM THE TRAFFIC LANE.
— ” .
| ‘ 3/4'x2 1/2" BOLT | TOP OF RAIL - @ DO NOT INSTALL W-BEAM GUARDRAIL FOR 0BSTACLES WITHIN
| \ SLOT PATTERN IN | 5/8" DIA. x I'-6" 26315 270 5 5.3 [1.6 m] OF THE FACE OF THE RAIL.
TYPICAL BEAM SPLICE . RAIL ELEMENT (TYP.) ¢ RAIL e 4-1;7] - [635] (100 70 130]
| | [ POST | POST | GUARDRAIL BOLT @ USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS.
—_— | —_— FBBO4*
‘ 2 — ! — =2 7 ‘ ( / & 1205 USE 6 [1830] POSTS FOR STANDARD INSTALLATIONS.
B e e i Ly 7S 05
‘ o1 ‘ ‘ ‘ e ‘ W00D BLOCK [1830] @ * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL
‘ ‘ = i s ‘ | |5 (SEE DETAIL) ‘ ‘ 3/16" [5] DIA. HARDWARE.
| | | | \ v POST HOLES o noos” 0
‘ ‘ ‘ \ \ wooD
: | \ (SEE DETAIL) E 3/4" [20]
| ; | ; | ! } 110201 @ posT ?
1 T 1 WO0D POST | | UNITS SHOWN IN BRACKETS [] ARE
| 3-1 1 [955] . © 3.1 ¥ [955] | PDEOS" ‘ \ 11/2" METRIC AND ARE IN MILLIMETERS (mm)
| \ | ( / } } P{ [35] UNLESS OTHER UNITS ARE SHOWN.
i 6'-3" [1.905 m] 1 6'-3" [1.905 m] ‘ | | 34 [20]
. . [ .
| RAIL ELEMENTS SPLICED AT | L 3 1751
T 1
25'-0" OR 12'-6" [7.62 m OR 3.81 m]
WOOD POST AND MOUNTING DETAIL REFLECTOR DETAILED DRAWING
(@ STANDARD UNLESS SPECIFIED (SEE NOTE 3) REFERENCE DWG. NO.
OTHERWISE IN PLANS. STANDARD SPEC. 606-05A
DIRECTION OF ADJACENT TRAFFIC SECTION 606, 704
ELEVATION METAL GUARDRAIL -

WOOD POSTS (MGS)

MONTANA DEPARTMENT
OF TRANSPORTATION




SPLICE BOLT SLOT

¢ SPLICE
' / 4 1/4"
[108]j ) : [108)

3/4" [19]
DIA. HOLES

¢ POST

— y** 11/8" [29]

7

[175]

——1 L*ZJ 174" [108]

REFLECTOR

W-BEAM

WASHER (FWC16a*) &
HEX NUT (FNX16a*)

(RWMO4a-b*)

5/8" DIA. x IN
[M16 x 254] | _
GUARDRAIL BOLT <]
(FBBO3*)

ROUTED W00D BLOCK
(SEE DETAIL)

POST HOLES
(SEE DETAIL)

weée x 8.5

[W152 x 12.6 kg/m] ‘
STEEL POST I
(PWEOI*) I

r11/8"[29] I

7" [175]

2-1"
[635]

3-4"
[1020] @

6'-0"
[1830] @

STEEL POST AND MOUNTING DETAIL

@ STANDARD UNLESS SPECIFIED
OTHERWISE IN PLANS.

.. CENTER POST ]
>IN LEAVE OUT |

CLEAVE oUT  ttit
(SQUARE OR ROUND) -, " "

- 1'-3" [380] MIN. *:

7n
[180] MIN.

b T

6'-3" [1.905 m]

6'-3" [1.905 m]

e

RAIL ELEMENTS SPLICED AT

.
h " ‘ |
29/32" x 1 1/8 } 5/8" DIA. x 1 1/4"
[23.0 x 28.6] : ? V" Tuie x 32
(TYP.) L] \ ] SPLICE BOLT
i ‘ (FBBOT*)TYP.)
PoOST BOLT SLOT \ /;P | POST HOLE DETAIL
3/4" x 2 1/2" : N |
[19.1 x 63.5] ! T
o o S o
| | = T
I |
| | 1, ‘
‘ 8 1/2" ‘ | (1751 14— r’
‘ 216 ‘ B==1T TP
2 50)—] L2181 | 2" [50] ‘ 70 3501 ﬁ
| [175] ‘
BEAM SPLICE e 119) ‘
(LAP IN DIRECTION OF ADJACENT TRAFFIC) 3/8" [10] »“« DIA. HOLE
ROUTED WQ0D BLOCK
PDBOI*
6" [155]
RAIL i i RAIL
SPLICE T“ | & [205] | [ SPLICE
\ 1 | 1 | |
| [ — i | ‘
\ | RAIL ELEMENT LENGTH = 13-6 1/2" [4.13 m] ‘ —
f T e
| PLAN ! "
! ! 3/4'x2 1/2" BOLT | |
| | SLOT PATTERN IN ‘ st
i TYPICAL BEAM SPLICE ‘ RAIL ELEMENT (TYP.) : ¢ RAIL ‘
| ‘ / POST ; POST ‘ | I,
[ R T I I — Cam 7 ]
) R T e [T IS
g e T e s Pl
‘ \ T \ T 1257 | T
| H\ | H\ [790] -
‘ ‘ ‘ I
| I | I L
! I ‘ I \ !
T T
I 5.1 9 o55) ¢ 3-1 ¥ [955] |
\
i
|
1

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

DIRECTION OF ADJACENT TRAFFIC

ELEVATION

POST DETAIL IN
PAVEMENT APPLICATIONS

6" [150]

TOP OF
STEEL
POST

3/16" [5]
GAP MAX.
T
= :P
|
=0"
> l—
VARIES

REFLECTORIZED
TYPE III (HIGH
INTENSITY)
SHEETING WHITE OR
YELLOW PER MUTCD

4" T0 5"
[100 TO 130]

URETHANE
HINGE
1" [25]
1/4" [6]
3 DIA(TYP)
[20]
L\ 11/2"
[35]
REFLECTOR

(SEE NOTE 3)

C.AC. FILL (=6 in. [150])

ASPHALT OR CONCRETE

8" [205] MAX.

A

<—/:T 7" [180] MIN.
/ ¥ PAVEMENT

SECTION A-A

NORMAL
FINISHED
SHOULDER ——|
2-0" 1'-5" 2-2
[0.6 m] [440] [660]
(MIN.) APPROX.
EDGE OF
TRAFFIC
LANE —
31"
[790] 2%
SLOPE
SLOPE
VARIES

4" [100] HIGH CURB
FLUSH WITH GUARDRAIL
FACE WHEN SPECIFIED
(SEE DTL. DWG. NO.
603-28 AND 609-05)

[
WA~y

TYPICAL INSTALLATION

NOTES:

@ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE OF

INSTALLATION.

@ USE ROUTED WOOD BLOCKS OR OTHER "MASH" APPROVED

BLOCKS.

@ATTACH REFLECTORS TO POSTS EVERY 25 FEET [7.62 m],
INCLUDING TERMINAL SECTIONS, WITH THE REFLECTORIZED
SURFACE FACING ADJACENT TRAFFIC. FASTEN REFLECTOR
TO STEEL POST USING AN APPROVED ADHESIVE. REFLECTORS
MAY BE BOLTED TO POSTS PROVIDED HOLES IN POSTS ARE
DRILLED BEFORE BEING GALVANIZED.

@ ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM RAIL
HEIGHT IS 27 3/4" [705].

@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS LESS THAN
2'-0" [0.6 m] FROM THE TRAFFIC LANE.

@ STEEL POSTS WITH OTHER POST HOLE CONFIGURATIONS MAY BE
ACCEPTED, PROVIDED THEY HAVE AT LEAST THE HOLES
DETAILED ON THIS DRAWING AND THEY MEET AASHTO'S
PUBLICATION, "A GUIDE TO STANDARDIZED HIGHWAY BARRIER
HARDWARE" AND "MASH" REQUIREMENTS.

@ DO NOT INSTALL W-BEAM GUARDRAIL FOR OBSTACLES WITHIN
5.3 [1.6 m] OF THE FACE OF THE RAIL.

USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS.

@ USE 6' [1830] POSTS FOR STANDARD INSTALLATIONS.

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

HARDWARE.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-058

METAL GUARDRAIL -
STEEL POSTS (MGS)

MONTANA DEPARTMENT
OF TRANSPORTATION




STANDARD

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

(OMIT ON DIVIDED ROADWAYS)

6'-3" [1905] 2 SPACES @ 6 SPACES @ 1'-6 3/4" 1'-6 3/4" [475] POST SPACING 6 SPACES @ 1'-6 3/4" 2 SPACES @ 6'-3" [1905]
3-11/2" [475] [475] 3'-11/2"
[955] [955]
OBSTACLE
2'-11"T0 3-8"
[0.9 mTO 1.12 m]

s

AR AR FFAAAAARR

ills

B A i

12'-6" [3.81 m] (TYP)

STANDARD MGS

DIRECTION

%

OF TRAFFIC

QUARTER POST SPACING

STIFFENED GUARDRAIL SECTION PAY LIMITS @@

STANDARD MGS

NOTES:

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

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

@LAP ALL RAIL IN THE DIRECTION
OF ADJACENT TRAFFIC.

PAY LIMITS D

HALF POST SPACING 3'-1 1/2" [955]

6'-3" [1905]

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

A K K A

(OMIT ON DIVIDED ROADWAYS)

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

6-3"

PAY LIMITS (D

[1905]

OBSTACLE

3-8 T0 5-4"
[1.12m TO 1.25m]

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

(® RAIL 1S RWMO8a-b*.

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

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

UNITS SHOWN IN BRACKETS [] ARE

12'-6" [3.81 m] (TYP)

DIRECTION

i A A A B F
\

%

OF TRAFFIC

HALF POST SPACING

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-07

STIFFENED GUARDRAIL
SECTIONS (MGS)

MONTANA DEPARTMENT
OF TRANSPORTATION




STANDARD MGS |
PAY LIMITS (D

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

MINIMUM MINIMUM
62'-6" [19.05m] 3 CRT POSTS AT 6'-3" [1.905 m] 25'-0" [7.62 m] SPAN (OMIT 3 POSTS) 3 CRT POSTS AT 6'-3" [1.905 m] 62'-6" [19.05m]
GUARDRAIL =12-6" [3.81 m] =12'-6" [3.81m] GUARDRAIL
A =
|
| [ f{lg;.;;ffk e — esf;f - — - -  — e 4!5*‘:;**.**+ R e o - e%; e — - -  — e fsiff.ff
[785] ‘
Il || | Il e e e e e e e e e e e e Pl |1 |1 ||
I [y m [ OBSTRUCTION ® | Fl my my I
Il || 1 L P Il Il ||
Il || 1 120130070 1 P Il Il ||
I I 1 CLEAR u‘ | 226" (6.86 m] (MAX. P I I I
A—= (MIN.) 1 I !
E DIRECTION
OF TRAFFIC
3 POSTS OMITTED
STANDARD MGS LONG SPAN MGS GUARDRAIL PAY LIMITS 50'-0" [15.24m] OR 62'-6" [19.05m] FOR 18'-9" [5.715m] SPAN @ ) STANDARD MGS
PAY LIMITS (D PAY LIMITS (D
MINIMUM MINIMUM
62'-6" [19.05m] 3 CRT POSTS AT 6'-3" [1.905 m] '-9" . m A I 3 CRT POSTS AT 6'-3" [1.905 m] 62'-6" [19.05m]
18'-9" [5.715 m] SPAN (OMIT 2 POSTS)
GUARDRAIL =12'-6" [3.81 m] =12'-6" [3.81 m] GUARDRAIL
A=
|
\
e L — T P ——— - - - - - oo —
317|  m—  — 1 t  —
[785] ‘
Il || | |l pmm e e e e e e ;L || |1 Il ||
I | i El OBSTRUCTION ® T | | I I
Il || 1 L || || Il Il ||
Il I 1 12 13007 1 : I I Il Il ||
I I 1 CLEAR u‘ | 16-3 [4.95 m] (MAX) ;I I I I I
A— (MIN.) 1 I !
E DIRECTION
OF TRAFFIC
2 POSTS OMITTED
STANDARD MGS | LONG SPAN MGS GUARDRAIL PAY LIMITS 50'-0" [15.24m] FOR 12'-6" [3.81 m] SPAN @ | STANDARD MGS
PAY LIMITS (D PAY LIMITS (D
MINIMUM MINIMUM
62'-6" [19.05m] 3 CRT POSTS AT 6'-3" [1.905 m] 12'-6" [3.81 m] SPAN (OMIT 1 3 CRT POSTS AT 6'-3" [1.905 m] 62'-6" [19.05m]
GUARDRAIL =12'-6" [3.81 m] POST) =12'-6" [3.81 m] GUARDRAIL
A =
|
Sy = — +7<!§=?; e — - — - - J— fﬂsfaf e — e — - — - - - — !?.Eifffffeff4 I:o%; — e — - — - -  —  —o— —: e — . — — - - - — ﬁo#
1785 | \
Il || | ll rmm— e — 4 L || || | Il ||
I [y m [ OBSTRUCTION ® | F [y [y [ I I
Il || 1 L Il || || | Il ||
Il I 1 12 13007 1 :H I I | Il ||
I I 1 cLEAr 1 I I I 2 I I
10'-0" [3.05 m] (MAX. |
A— (MIN.) Lo L AY)
E DIRECTION
OF TRAFFIC

STANDARD MGS POST
AND BLOCKOUT (D

—

POST OMITTED

6 CRT POSTS (PDE09*) WITH ONE 12"[305] WOOD BLOCKOUT (PDB11*) EACH

r

STANDARD MGS POSTS

AND BLOCKOUTS (D

| |
d d R

Ll
11

l I I

PLAN VIEW

12" 6"
[305] [155]
7
I
» [350]
[175]

3/4" [19] —
DIA. HOLE

12" WOOD BLOCK
PDBII*

12" [305] WOOD

BLOCKOUTS (PBD 11%) 16D DOUBLE
\ / HEAD NAIL

-
[180] y

.
\
j2a)

W-BEAM
(RWMO4a-b*)

WASHER (FWC16a*)
AND RECESS NUT
(FBB05*)

5/8" x 1I'-10"
[M16 x 560]
GUARDRAIL
BOLT

-4
[400]

D NN é\ N
6'-0" [1830] QAN ‘ AN
\

SECTION A-A

NOTES:

@SEE DTL. DWG. NO. 606-05A AND 606-05B

> 3 1/2" [90]
DIA. HOLES

CONTROLLED
2'-0" / RELEASING
[610] TERMINAL (CRT)

POST (PDE09*)

FOR STANDARD MGS GUARDRAIL AND ASSOCIATED

HARDWARE.

@LAP ALL RAIL IN THE
DIRECTION OF ADJACENT TRAFFIC.

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

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

@THE OBSTRUCTION (CULVERT OPENING OR EDGE

OF BRIDGE DECK) MUST BE LOCATED AT OR
BEYOND THE BACK OF THE CRT POSTS.

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

DETAILED DRAWING

REFERENCE
STANDARD SPEC.

SECTION 606
UNITS SHOWN IN BRACKETS [] ARE

DWG. NO.
606-09

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

LONG SPAN
GUARDRAIL (MGS)

MDTS

MONTANA DEPARTMENT
OF TRANSPORTATION




SPLICE BOLT SLOT

’/» ¢ SPLICE

29/32" x 1 1/8"
[23.0 x 28.6]
(TYP.)

POST BOLT SLOT

‘ [M16 x 32]
SPLICE BOLT
(FBBOI1*)TYP.)

34 x 2 1/2"
[19.1 X 63.5] | P
\ \
| |
. I s120 |
L2161

[50] —~| |~ [2181 | o

[50]1

BEAM SPLICE
(LAP IN DIRECTION OF ADJACENT TRAFFIC)

6"
[155] I

3/4" [19]
DIA. HOLES(®)

|
|
|
(D‘ T~ 5/8' DIA x 1 1/4"

g
[205]
8" i
[205] I
T

\
13'-6 1/2" [4.13 m] ‘

\
RAIL SPLICE

RAIL SPLICE —/t

‘ RAIL ELEMENT LENGTH =

I
PLAN

3/4"x2 1/2" [19.1 X 63.5] ‘
BOLT SLOT PATTERN .
IN RAIL ELEMENT (TYP.) ‘

o

TOP OF RAIL
¢ RAIL

6'-3" [1.905 m]

6'-3" [1.905 m]

| POST ) POST |
—— — : e e
S e i 3 LAY
[} o i T i =3 =]

‘ i ] ‘ ] L 17[25] ‘ 31"
| | ! | | 1790]
| i | i |
| ‘ | ‘ |
311720 ] | EENZ
\ [955] ‘ ‘ ‘ [955] \

|
T

i RAIL ELEMENTS SPLICED AT 12'-6" INTERVALS [3.81 m] ‘

DIRECTION OF ADJACENT TRAFFIC

ELEVATION

7m
[175]

POST HOLE DETAIL

g
[205]

6"
[155]

7n

7[175] L

S [350]

[175]

3/4" [19] —
DIA. HOLE

WOo0D BLOCK
PDBOT*

NOTES:

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

@ USE WOOD BLOCKS OR OTHER "MASH" APPROVED
BLOCKS. AFFIX BLOCKS TO POSTS WITH TWO
16 PENNY GALV. NAILS OR 14 GAUGE WIRE WRAP.

@ ATTACH REFLECTORS TO POSTS EVERY 25' [7.62 m],
INCLUDING TERMINAL SECTIONS, WITH THE
REFLECTORIZED SURFACE FACING ADJACENT TRAFFIC.
FABRICATE REFLECTORS FROM 0.063" [1.6] THICK
ALUMINUM ALLOY PER SECTION 704 OR PLASTIC
REFLECTORS WITH A URETHANE HINGE. FASTEN
REFLECTOR TO WOOD POST USING TWO 16 PENNY
RING-SHANKED GALVANIZED NAILS AND TWO
3/16" [4.8] DIA. WASHERS IN PRE-DRILLED HOLES.

@ ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM
RAIL HEIGHT 1S 27 3/4" [705].

6" X 8" X 14"
[155 X 205 X 350]
W00D BLOCK (PDBOT¥)

7

[25]

W-BEAM

(RWMO4a-b*)

tq

7" [175]

o
5/8" DIA. x 1'-6" [635]
[M16 X 457]

GUARDRAIL BOLT

(FBB04*)

W00D BLOCK
(SEE DETAIL)

POST HOLES
(SEE DETAIL)
WOooD POST

(POST MEETING SAMM 410"
SPECS AS PDE02¥) [1470]

T

REFLECTOR

WASHER (FWCl6a*) &
RECESS NUT (FBB04*)

716"
[2290]

WO0D POST AND MOUNTING DETAIL

@DO NOT INSTALL LONG POST W-BEAM GUARDRAIL

FOR OBSTACLES WITHIN 5'-6" [1.65 m]
OF THE FACE OF THE RAIL.

@USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS.

@BEGIN INSLOPE BREAK AT CENTER OF POST.

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

GUARDRAIL HARDWARE.

NORMAL
FINISHED
SHOULDER

NOTE:

APPROX.

THIS GUARDRAIL SYSTEM IS USED WHEN
THE 2'-0" [610] WIDENING BEHIND THE
POSTS CANNOT BE PROVIDED, AS PER
DTL. DWG. NO. 606-05A & 606-05B.

8" [205]

TOP OF
WwooD
POST

3/4" [201]

UNITS SHOWN IN BRACKETS [] ARE

METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

PROFILE

REFLECTORIZED
TYPE III (HIGH
INTENSITY)
SHEETING WHITE OR
YELLOW PER MUTCD

470 5
[100 TO 130]

3/16" [5]
DIA. (TYP.)

3/4" [20]

3 [75] 11/2" [35]

REFLECTOR
(SEE NOTE 3)

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606, 704

DWG. NO.
606-11A

METAL GUARDRAIL -
LONG POSTS - WOOD
(MGS)

MONTANA DEPARTMENT
OF TRANSPORTATION




¢ POST

— ’47 11/8"[29]

6'-3" [1.905 m]

3/4" [19]
DIA. HOLES(®)
¢ SPLICE
41/4" / 414
(1081~ 7/ [108]
SPLICE BOLT SLOT ‘ 1 ‘
29/32" x 1 1/8" i 5/8" DIA. x 1 1/4"
Ty s 6] o O o oA POST HOLE DETAIL
ap)—— | | \ ] SPLICE BOLT
=p— ‘ ‘ (FBBOI*)TYP.)
‘ o & 6
POST BOLT SLOT | /? | ‘ [205] [155]
3/4" x 2 1/2" =~
[19.1 x 63.5] ¢ . } I ‘
N O | 7 |
‘ ‘ | L [175] 140 74T,,1 1/8" [29]
! ! =11, [350] ’ﬁf
| | | ! |
! ! | [175] !
I g1 | ‘
i[216] 4“« 3/4" [19] A L
2 [50] | ] 2" [50] 3/8" [10] DIA. HOLE 4 1/4" [108]
BEAM SPLICE ROUTED W0O0D BLOCK
(LAP IN DIRECTION OF ADJACENT TRAFFIC) PDBO1*
6" [155]
RAIL m m RAIL
SPLICE | 8" [205] | fSPLICE
\ W I | I 1 |
‘ [ | i [ T | ‘
; RAIL ELEMENT LENGTH = 13-6 1/2" [4.13 m] |
|
f T 1
| PLAN
! \ 3/4"x2 1/2" BOLT |
\ | SLOT PATTERN IN :
i TYPICAL BEAM SPLICE - RAIL ELEMENT (TYP.) ‘ ¢ RAIL
| ; / POST ‘ POST | |
— e —n i } i —" °4L ow[ | NOTES:
o . o | ) CH
<> o T — ﬁ‘ ****** N T T e T et = @ INSTALL ALL BOLTS WITH HEADS ON TRAFFIC
f e of e - I e | ol SIDE OF INSTALLATION.
‘ \ i T L ogozs) T
i H‘ ‘ H‘ ‘ [790] (@ USE ROUTED WOOD BLOCKS OR OTHER "MASH"
! it \ I ‘ APPROVED BLOCKS.
| I | il | (@ ATTACH REFLECTORS TO POSTS EVERY 25' [7.62 m],
3712 ] | 3112 INCLUDING TERMINAL SECTIONS, WITH THE
‘ [955] : ! : [955] REFLECTORIZED SURFACE FACING ADJACENT TRAFFIC.
2] ‘ 2 FASTEN REFLECTOR TO STEEL POST USING AN APPROVED
|
T

‘ 6'-3" [1.905 m]

PROVIDED HOLES IN POSTS ARE DRILLED BEFORE BEING

! RAIL ELEMENTS SPLICED AT 12'-6" INTERVALS [3.81 m]

\ ADHESIVE. REFLECTORS MAY BE BOLTED TO POSTS
| GALVANIZED.

|

1

DIRECTION OF ADJACENT TRAFFIC

ELEVATION

@ON EXISTING GUARDRAIL INSTALLATIONS, THE MINIMUM
RAIL HEIGHT 1S 27 3/4" [705].

REFLECTOR WASHER (FWC16a*) &

HEX NUT (FNX16a*)

W-BEAM
(RWMO4a-b*)

5/8" DIA. x 10" 7" [175]
[M16 x 254] |
GUARDRAIL BOLT
(FBB03*)

o
ROUTED WOOD BLOCK [635]

(SEE DETAIL)

POST HOLES
(SEE DETAIL)

W6 x 8.5
[W152 x 12.6 kg/m]
STEEL POST

(POST MEETING SAME
SPECS AS PWEOTI*)

S

[2440]

by | s
[1626]

STEEL POST AND MOUNTING DETAIL

@DO NOT INSTALL LONG POST W-BEAM GUARDRAIL
FOR OBSTACLES WITHIN 5'-6" [1.65 m]
OF THE FACE OF THE RAIL.

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

STEEL POSTS WITH OTHER POST HOLE CONFIGURATIONS
MAY BE ACCEPTED, PROVIDED THEY HAVE AT LEAST
THE HOLES DETAILED ON THIS DRAWING AND THEY
MEET AASHTO'S PUBLICATION, "A GUIDE TO STANDARDIZED
HIGHWAY BARRIER HARDWARE" AND "MASH" REQUIREMENTS.

*

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

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

75
[440]
APPROX.

==p
I

NOTE:

THIS GUARDRAIL SYSTEM 1S USED
WHEN THE 2'-0" [610] WIDENING
BEHIND THE POSTS CANNOT BE
PROVIDED, AS PER DTL. DWG. NO.
606-05A & 606-05B.

PROFILE

INTENSITY)

4" TO 5"

REFLECTORIZED
TYPE III (HIGH

SHEETING WHITE OR
YELLOW PER MUTCD

[100 TO 130]

6" [150] URETHANE
HINGE
TOP OF 1" [25]
STEEL
POST
1/4" [6]
DIA. (TYP.)

3/16" [5]

GAP MAX. N ‘
\

REFLECTOR
(SEE NOTE 3)

DETAILED DRAWING

REFERENCE DWG. NO.

STANDARD SPEC.

SECTION 606 606-118
METAL GUARDRAIL -

LONG POSTS - STEEL

(MGS)

MONTANA DEPARTMENT
OF TRANSPORTATION




34'-4 1/2" [10.48 m] 12'-6" [3.81 m]

OPTIONAL TERMINAL SECTION WIDENING TRANSITION OPTIONAL TERMINAL SECTION WIDENING COMPACT SLOPES PER SECTION 203.
| [2?3—3; 3:1 0R
10:1 OR ' FLATTER
FLATTER \ (APPROX.(3)
3-7" [1090] WIDENING Q) ‘ 10:1 OR
\ FLATTER
‘
| 15° MAX.
‘ —_—] ‘
50 i
SOEF’CTTIIOO’\;VALFLTAERREM’R'VA/-\TLE POST #1 EDGE OF SHOULDER OR FACE OF GUARDRAIL
LOCATION
34'-4 1/2" [10.48 m] 16'-5"+ [5.00 m]
T
LENGTH OF NEED
POST LOCATION D
STANDARD MGS OPTIONAL TERMINAL SECTION
PAY LIMITS O PAY LIMITS
TRINITY SOFTSTOP O
34'-4 1/2" [10.48 m] ‘ 12'-6" [3.81 m] ‘
OPTIONAL TERMINAL SECTION WIDENING TRANSITION OPTIONAL TERMINAL SECTION WIDENING COMPACT SLOPES PER SECTION 203.
| ; 7’—0; 3:1 0R
) : 2134 FLATTER
10:1 OR
FLATTER | (APPROX.(®)
3-7" [1090] WIDENING @ | 10:1 OR
\ FLATTER
‘
$ | 15° MAX.
‘ ———) ]
50
OPTIONAL TERMINAL EDGE OF SHOULDER OR FACE OF GUARDRAIL
SECTION FLARE RATE
12'-6" [3.81 m] 12'-6" [3.81 m] 9-4 1/2" [2.86 m] 12'-6" [3.81 m]
POST #1
LOCATION
34'-4 1/2" [10.48 m]
LENGTH OF NEED
POST LOCATION (@
STANDARD MGS OPTIONAL TERMINAL SECTION
PAY LIMITS @ PAY LIMITS

ROAD SYSTEMS MSKT WITH 9'-4 1/2" RAIL PANEL D

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

@ OPTIONAL TERMINAL SECTION SYSTEMS VARY, REFER TO UNLESS OTHER UNITS ARE SHOWN.

MANUFACTURER'S DETAIL AND ASSEMBLY INSTRUCTIONS. DETAILED DRAWING

@ SEE DTL. DWG. NO. 606-05A AND 606-058 FOR MGS GUARDRAIL. REFERENCE DWG. NO.
SEE DTL. DWG. NO. 606-20 IF CONNECTING TO EXISTING RAIL STANDARD SPEC. 606-13
THAT 1S NOT WITHIN THE MANAFACTURER'S HEIGHT TOLERANCE. SECTION 606, 203

@ LENGTH OF NEED POST LOCATION EQUALS STATION LIMITS MASH OPTIONAL TERMINAL

INDICATED IN THE PLANS. SECTIONS

@ 7'-0" [2.13m] WIDENING DIMENSION ALLOWS FOR OPTIONAL TERMINAL
SECTION FLARE AND SYSTEM WIDTH. A MINIMUM WIDENING

DISTANCE OF 5'-0" [1.52m] IS REQUIRED BEHIND POST LOCATION #1.
MONTANA DEPARTMENT
OF TRANSPORTATION




RWEO1a-b* J

LOCATION EQUALS
STATION LIMITS

RWMI14a* —/

PLAN

MGS ONE-WAY DEPARTURE
TERMINAL SECTION PAY LIMITS

LENGTH OF NEED
LOCATION

MGS GUARDRAIL
PAY LIMITS @D

INDICATED IN THE PLANS ‘\

6'-3" [1.905 m] 3-11/2" 3-11/2"
g [955] [955]
[406]
" 1-0" .
10" [255] 10" [255] FBBO3*
FBBO3* &[102] [3051°1 | wiTH Fwciea*
WITH FWC16a* 2" [50] 2 UNDER NUT
UNDER NUT A [50]
— — — |
T i 1 o O
| FCAOI1* i g | o | o)
Ll =\ @ép R lal —e
Il PP r e I I o | ol
| i o ol ‘
31" [790]
" 1'-11 7/8"
Fhmo2 \ FPAOI* ANCHOR A ‘J [605]
N BRACKET e
A*:.—_ / = { 1501
- _ " " 0 0000 7 i | T
MGS END POST \
(SEE DETAIL) GROUND LINE
c%% GROUND STRUT == WOOD OR STEEL
) (SEE DETAIL) — PoST@
%ﬁﬁ} 10" [255] FBX16a*
FNX16a* FWC16a*
BEARING PLATE (UNDER HEAD & NUT)
(SEE DETAIL) 7 12" 1190] 5100
FBX20a* [1780]
FNX20a* L
FWC20a*
(UNDER HEAD & NUT)
MGS FOUNDATION TUBE
(SEE DETAIL) — ]
L J_ 1
ELEVATION

8" x 152 x 4.8]
[205]
6" [155] — f~— g
¢ 3/4" [19.1] [205]
_ _ ‘ { DIA. HOLE ———
T =
[25] ‘
1'-5"
€ 1" [25.4] | (4301
|| DIA HOLE—— | , |
\
6'-0"
[1830]
3-10"
[1170]
A L] L |
FRONT VIEW SIDE VIEW

MGS FOUNDATIO

STRU
8" x 6" x 3/16"
[203

CTURAL TUBING

N TUBE DETAILS

PTEO6*

51/2" [140]——‘ rﬁ

WOOD BREAKAWAY
POST

7 1/2"

[190]

7 1/2"
4—‘ ’~;[190]

¢ 3/4" [19.1]
¢‘ DIA. HOLE —— | _|
\
2-4 172"
725
1-11 7/8" [725]
[605]
€ 21/2" [63.5]
4 f DIA. HOLE ——_ | |
L — ¢7/8 [222] [/
DIA. HOLE
FRONT VIEW SIDE VIEW

MGS END POST DETAILS

PDFO1* - MGS HEIGHT

RWMO4a-b*

FwcCl16a*
(UNDER HEAD
AND NUT)

11/2" [38]
FBX16a* FNX16a*
(EIGHT REQUIRED)

— — 8" [200] &
NEUTRAL AXIS BNl 3 -O- )
Lo L i R
' FPAOT* 5/8" [16] —~ e ¥y
END PLATE 11007
8" [200]
SECTION A-A BEARING PLATE DETAIL
FPBO1*
L 51/2" 5-7" [1.700 m]
‘ [140]

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

8 1/4" )
[210] f /,C
3/16" PLAN VIEW
[5] ——— 2" [50.8] DIA. HOLE
C6x8.2 [150x12.2] "
CHANNEL SECTION [155]
6-6" [1.980 m]
‘ 6-3" [1.905 m] ‘
| -_— : |
o [ [ oo}
hl ELEVATION VIEW —
71007 SLOT 7/8" x 2
[22.2 x 50.8]
GROUND STRUT DETAIL
PFPOT*
NOTES:

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

@ LAP GUARDRAIL IN THE DIRECTION
OF ADJACENT TRAFFIC LANE.

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-18

ONE-WAY DEPARTURE
TERMINAL SECTION
(MGS)

MONTANA DEPARTMENT
OF TRANSPORTATION




EXISTING METAL GUARDRAIL MOUNTING HEIGHT

GUARDRAIL MOUNTING HEIGHT TRANSITION @

MGS GUARDRAIL MOUNTING HEIGHT

EXISTING POST ‘\‘

15'-7 1/2" [4.763 m]

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

MID SPAN SPLICE

MID SPAN SPLICE

27 3/4" [705]

(OR GREATER)

EXIST. METAL
GUARDRAIL

31" [790]
MGS GUARDRAIL

NOTES:

6'-3" [1.905 m] ‘

6'-3" [1.905 m] ‘ 6'-3" [1.905 m] ‘ 6'-3" [1.905 m] ‘

3'-1 1/2" [950]

TRANSITION

@ THE MGS TO METAL GUARDRAIL TRANSITION IS PAID FOR

AS LINEAR FEET OF MGS GUARDRAIL.

@ SEE DTL. DWG. NO. 606-05A, 606-05B, 606-11A, AND 606-118B
FOR MGS GUARDRAIL AND ASSOCIATED HARDWARE.

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

FROM 27 3/4" [705] (OR GREATER) TO 31" [775] GUARDRAIL MOUNTING HEIGHT

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-20

MGS TO METAL
GUARDRAIL TRANSITION

MONTANA DEPARTMENT
OF TRANSPORTATION




37'-6" [11.43 m] BRIDGE APPROACH SECTION PAY LIMITS

STANDARD MGS PAY LIMITS @

31 1/4" 2 SPACES @ 37 1/2" 4 SPACES @ 18 3/4" 4 SPACES @ 37 1/2" [953] = STANDARD MGS POST SPACING
[794] ) [953] =75" [1903] [476] =75" [1905] 150" [3810] @ 75" [1903]
CURB
- M M m - - - - -
l 1| n L1 | L1 m m m
IIII] wﬁ I H - H
f H i t t

T

FACE OF RAIL FLUSH WITH

NOTES:

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

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

@ DO NOT FLARE BRIDGE APPROACH SECTIONS.

PLAN @ WHERE CURB EXTENDS UPSTREAM OF POST NO. 5, FURNISH
BRIDGE BARRIER AT ROAD SURFACE — 2 NESTED 12-GAUGE W-BEAM RAILS FOR THIS 12'-6" [3810] SECTION.
INCLUDE THIS ADDITIONAL RAIL IN THE COST OF THE BRIDGE
APPROACH SECTION.
6-3" [1905] 6-3" [1905]
. THRIE-BEAM SECTION W-BEAM TO . (® USE WOOD BLOCKS OR OTHER "MASH" APPROVED BLOCKS.
126" [3810] THRIE-BEAM SECTION (RTMO1a-b* - THRIE-BEAM TRANSITION 126" (3810] W-BEAM APFIX BLOCKS TO POSTS WITH TWO 16 PENNY GALY. NAILS
(RTMO2a-b* - 8-SPACE) 4-SPACE) ,_ SECTION (RWT02a*) MGS SECTION (RWM04a*) STANDARD MGS OR 14 GAUGE WIRE WRAP.
2 NESTED RAILS 2 NESTED RAILS @
© SEE BRIDGE PLANS FOR CONNECTION DETAILS AND BOLT LOCATIONS.
A B C D * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL
HARDWARE.
:S = = = = = =
[
[ I I I I I I I I
1 1 1 1 1 1 1 1
[ [ [ (. I I [ (. I (. (. 1 (. I (.
[ [ [ (. I I [ (. I (. (. 1 (. I (.
[ [ [ (. I I [ (. I (. (. 1 (. I (.
[ [ [ (. I I [ (. I (. (. [ (. I (.
I I (IR O e A | O A I I I I I I I I
I L = o=t — -+ — — -+ — — — 7' - 3 1/2'[2223]
| E— | E— -
; ELEVATION
Hien STREneT BoLr A = €= b= 3 -1 1/2'(953] 3 - 11/2'[953]
(FBX22b*) W/ 1 PLATE 12 CURB EXCEPT WHERE
WASHER AND 1 HEAVY EMBANKMENT PROTECTOR CURB (WHEN SPECIFIED)
HEX NUT (FNX22b*) IS SPECIFIED (STD. DWG 603-28)
(5 PLACES) ®
S = TS =
=3 =) I =] =]
= :
=3 o =) =)
posts (7)) () (73 PosTS €19 1) €1) — —
j o
= =
= =
4 FBBO7* FWC16a*
[102] 31761 W-BEAM TO THRIE-BEAM TRANSITION SECTION
5 1780 — . o'l152] Al R RWTO02a*
7 5/8T—[130 = 1 e 7 1/8'0181] ]
6'152] 11941 1 - 31 Ly e s01762] 12051} [] -1 (RWT02b* FOR OPPOSITE DIRECTION)
i Il mr'T
3/4°[19
812037 [f] DIA /HO[LES] / (28] 3/4°(19] .
3/4'[19] . DIA. HOLE 3/4"[19]
DIA. HOLES 78'[1981] DIA. HOLE 72(1829]
. FINISHED SURFACE "
14 1/4”[362]I 2 e8] 3/4" [20] DIA. HOLES (2 PLACES)
4°[100] HIGH CURB WHEN .
]9~[433]I 7 5/8" ! SPJECIFIED (SEE DTL. izl Ny 1" [24] DIA. HOLES (7 PLACES)
;‘]ég [194] DWG. NO. 603-28 AND 3767 o5 2930
- 609-05) |
3'[76] — — T — — I (7601 ‘
”—'4— |—-—— " "
8'1203] 10"[254] 611521 812031 ; Vi i
§ 2 3/8" | [60] \ R 6 5/32°
8'1203] BLOCKOUT POST DETAIL SECTION A-A 12'/305] BLOCKOUT POST DETAIL S S | [156]
7 5/8" | [194] =
1-7 29/32" R ¢ 7 5/8"
[506] [194]
POSTS B P =
7 7 6 5/32"
| PDB11a* 5 s vaar—\° € [156]
3'[76] FBBO7* FWC16a* FBBO7* FWC16a* FBBO7* FWC16a* /8" 4 [ S—
1.31/32" [50] —~] o0
6"[152] 7 1/8— — T r o A . 8 1/2"
. 7 5,81 [181] / L - - | 4 [102] [216]
. [194] - 31 z = | 321813 31 . 32813 31 z 32813 3 szt =
3ar19) 3/4019] o (438 RRANL DETAILED DRAWING
DIA HOLES ~ DIA HOLES (18297 J‘ / f REFERENCE DWG. NO.
191483) 7 5/8" FINISHED SURFACE FINISHED SURFACE FINISHED SURFACE 522\%35\[\706056/:5@ 606-23A
4 1/4" {[194] 4(100] HIGH CURB WHEN 40°(1016] No BoLT 401016} 4'[100] HIGH CURB WHEN 40'[1016] THRIE-BEAM TERMINAL CONNECTOR
[108] SPECIFIED (SEE DTL. SPECIFIED (SEE DTL. . MGS THRIE BEAM
. o e U e LD s o BHIDGE APPROACH
- e ~05) (SEE DTL. DWG, 609-05) SECTION -W00D POSTS
6'(152] 8'1203] NO. 603-28 AND
00 s UNITS SHOWN IN BRACKETS [] ARE
12"[305] BLOCKOUT POST DETAIL SECTION B-B SECTION C-C SECTION D-D METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

MONTANA DEPARTMENT
OF TRANSPORTATION




37'-6" [11.43 m]

BRIDGE APPROACH SECTION PAY LIMITS

) STANDARD MGS PAY LIMITS@

31 1/4"
[794]

2 SPACES @ 37 1/2"
[953] =75" [1903]

4 SPACES @ 18 3/4"
[476] =75" [1905]

4 SPACES @ 37 1/2" [953] =

150" [3810]

STANDARD MGS POST SPACING

@ 75" [1903]

CURB

i

j

NOTES:

lII @ SEE DTL. DWG. NO. 606-05A FOR STANDARD MGS GUARDRAIL

il AND ASSOCIATED HARDWARE.

FACE OF RAIL FLUSH WITH

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

@ DO NOT FLARE BRIDGE APPROACH SECTIONS.

2 NESTED 12-GAUGE W-BEAM RAILS FOR THIS 12'-6" [3810] SECTION.
INCLUDE THIS ADDITIONAL RAIL IN THE COST OF THE BRIDGE

@ SEE BRIDGE PLANS FOR CONNECTION DETAILS AND BOLT LOCATIONS.

3 -1 1/2"[953]

6 5/32"
[156]

7 5/8"
[194]

6 5/32"
[156]

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

DWG. NO.
606-23B

MGS THRIE BEAM
BRIDGE APPROACH
SECTION - STEEL POSTS

BRIDGE BARRIER AT ROAD SURFACE PLAN
@ WHERE CURB EXTENDS UPSTREAM OF POST NO. 5, FURNISH
6-3" [1905] 6-3" [1905]
THRIE-BEAM SECTION W-BEAM TO APPROACH SECTION.
12'-6" [3810] THRIE-BEAM SECTION (RTMO1a-b* — THRIE-BEAM TRANSITION 12-6" [3810] W-BEAM o
(RTM02a-b* - 8-SPACE) 4-SPACE) SECTION (RWT02a*) MGS SECTION (RWMO04a*) STANDARD MGS (® USE WO0D BLOCKS OR OTHER "MASH" APPROVED BLOCKS.
‘ AFFIX BLOCKS TO POSTS WITH TWO 16 PENNY GALV. NAILS
2 NESTED RAILS 2 NESTED RAILS @ OR 14 CAUGE WIRE WRAP.
A~ B — C D
* SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL
HARDWARE.
3 T i T T T
| | [ | | I | | |
. ‘ o Mttt I In : : : : : :
\ ) oy M e m i i i i i i M i
\ I IR | R i i i i i i I i
\ I IR | R i i i i i i I i
\ I IR | R i i i i i i I i
\ I R | T i il i i il i I i
| K R | [ | [ | Il L Il Il L Il Il Il
\ ! W= 17 - - i - = = = 7 -3 1/2'2223]
T T
| | |
"J 1 i ELEVATION
7/8" [M22] DIA. A B — c— D — 3 - 11/2'[953]
o e BT 12' CURB EXCEPT WHERE
(FBX22b*) W/ 1 PLATE
WASHER AND 1 HEAVY EMBANKMENT PROTECTOR CURB (WHEN SPECIFIED)
HEX NUT (FNX225%) IS SPECIFIED (STD. DWG 603-28)
(5 PLACES) ® = =
s =
[ e}
= =
PosTS @19 (1) €2
posTs () () () —
[ e}
W6 x 15 S S
[W152 x 22.3 kg/m] = =
[152] 134 FBBO3* STEEL POST
[44] .
5 13/16°[148] 34719
6152] - e o _ e el W-BEAM TO THRIE-BEAM TRANSITION SECTION
1 75 [ T 6'1152] K RWTO2a*
g'12031] ] 1 Yy 31 24 778 P | |28 7/81733) ] 17 1811811 °
| 71| 2005 17 WT ’2"[3"5{@ - ‘ (RWT02b* FOR OPPOSITE DIRECTION)
438
3/4" [19] | 3/4'[19] (4381 }
DIA. HOLES DIA. HOLES
g : j 1.3/4'(44] | .
1971483] m‘hzgﬁ” [2134] | FINISHED SURFACE e 72(1829] } g/lj\ [II_I%JLE
4'[100] HIGH CURB WHEN ’ . ‘ . 3/4" [20] DIA. HOLES (2 PLACES)
j%[105] : SPECIFIED (SEE DTL. 55 1/8'(1400] 19174 [362{ 7 1/8'181] | 1" [24] Din HOLES
414 | DWG. NO. 603-28 AND 3/4'[19] |
609-05) DIA. HOLE |
[108] | ‘ 2-5 29/32"
Y L] L L1 —= - [760]
. 3 15/16'(100]
6'152] 2 3/8" | [60]\ 7
8'[203] BLOCKOUT POST DETAIL SECTION A-A 12'/305] BLOCKOUT POST DETAIL s
7 5/8" | [194] =
Fucisa ST AN
POSTS o s |1sa1 |0 o2 =
X 126 kg/m] e x 85 ~
STEEL POST PDBI1a* : |
" ) W6 x 8.5 y [W152 x 12.6 kg/m] w 17607
6'152] 5 13/16"(148] Hrisl FBBOG [(W152 x 12.6 kg/m] ~ FBBO6 (PE0TY) FBBO6* STEEL POST 22 ol F
STEEL POST (PWEOT*) 1.31/32" [50] —~] 13
= T 71/8" _I * - — |9
m 7 T (PwEOT*) ; . 8 1/2
-+ " [181] [N — — 4" [102]
12'[305] 7 578" 1| - =t g [216]
[164) I S 3y 331/32" [101]
— [ 24 7/8" P | 328131 24 778" g | | 32118131 24 7/8" 32'(813] 4 1/4" [108]
| [787] 17 1/4" [787] [787]
3/4" [19] [632] o [632] [632] 414 [108)
4 1/4'[108] DIA. HOLES | 3/4" [19] [438] ~
e 721829] | DIA. HOLES j / j 2 15/16" (75]
—— : FINISHED SURFACE FINISHED SURFACE FINISHED SURFACE
19'[483] . / 40'[1016] 40'[1016] 40'(1016]
4.1/4 [194] | 4"[100] HIGH CURB WHEN NO BOLT 4"[100] HIGH CURB WHEN THRIE-BEAM TERMINAL CONNECTOR
[108] | SPECIFIED (SEE DTL. SPECIFIED (SEE DTL. .
| DWG. NO. 603-28 AND 4"[100] HIGH CURB DWG. NO. 603-28 AND RTEOIb
Y L U 609-05) L WHEN SPECIFIED — -+ 609-05) —
- (SEE DTL. DWG.
3 15/16"(100 _
/16°100] N 00 e UNITS SHOWN IN BRACKETS [] ARE
12"[305] BLOCKOUT POST DETAIL SECTION B-B SECTION C-C SECTION D-D METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

MDTS

MONTANA DEPARTMENT
OF TRANSPORTATION




END OF BARRIER —

7 3/4"
4" [IOZJﬂ fe— i
||

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

STANDARD BARRIER 4" [102] *T ‘
5" [130]
31/2" [89]l Il

1
=

31/2"
[89]

I'-11" [585]

1" [25] DIA. x 3'-0" [915] STEEL ‘

DOWELS DRIVEN THRU PIPE SLEEVES

7'-0" [2100] TAPERED CONCRETE CURB

3/4" [19] CHAMFER (TYP.)

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

¢ 7/8" [M22] DIA. x 1'-0"
[305] HIGH STRENGTH
BOLTS (FBX22b*) W/ 1
PLATE WASHER AND
1 HEX NUT (FNX22b*)

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

ELEVATION
END OF BARRIER ——
1'-6 3/4" -6 3/4" 3-11/2" A
[476.25] [476.25] [952.50] POST SPACING )
7 3/4" [195] — ‘
-6 3/4" -6 3/4"
| 1476.25] [476.25]
’—>‘ A
N N N K
|
— o o o
[ <
- | [ il
o \ \
| \— METAL GUARDRAIL
// —;
7'-0" [2100] TAPERED CONCRETE CURB
PLAN 1 [25]
- G4 o
,< 1" [25]
DETAIL "A" \
— 11/2" 11/2"
(38] | [38]
3" [76]

11 5/8" [295] x 9 5/8" [245]
W00D BLOCKOUT 7

9 5/8" [245] x 9 5/8" [245] o l
(MIN.) WOOD POST ————————

6:1 !

(MIN.)

TOP OF

WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED

SECTION A-A

ROADWAY l

I-11"
[585]

PLATE WASHER

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

@ TAPERED CONCRETE CURBS ARE ALS0 REQUIRED ON CONCRETE
APPROACH SLABS.

@ PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

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

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

@ USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS FOR
BLOCKOUTS.

@ DO NOT FLARE BRIDGE APPROACH SECTIONS.
SEE DTL. 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.

1/4" [6] GALV. METAL PLATE

END OF CONCRETE BARRIER

7 3/4" [195]

FOR TAPERED CONCRETE

CURB DETAILS, SEE DETAIL

"A" & DTL. DWG.

NO. 606-26 ——

~

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

STD. CONC. CURB (WHERE REQUIRED-
SEE ROAD PLANS) (WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE

BRIDGE END RAIL POST

1" [25.4] DIA. HOLE FOR 7/8" [M22] DIA. BOLT

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

@ ©

PAY LIMITS (9

T
I'-6 3/4"
[476.25]

3-11/2"

[952.50]
I

|
AR R R R

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

A B B

~

L

12'-6" [3810.00]
USE DOUBLED GUARDRAIL BEAMS

METAL GUARDRAIL-BRIDGE APPROACH SECTI

METAL GUARDRAIL @

@ 9 5/8" x 9 5/8" (MIN.) x 8'-0"
[245 x 245 (MIN.) x 2440] POST
W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2"
[295 x 244.5 (MIN.) x 350] BLOCKOUT

ON TYPE 1 7 5/8 x 55/8" x 7'-0"

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

[195 x 145 x 2135] POST
W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 350] BLOCKOUT

© 7 5/8 x 55/8 x 6-0"
[195 x 145 x 1830] POST
W/ 7 5/8 x 5 5/8" (MIN.) x 1'-2"
[195 x 145 (MIN.) x 350] BLOCKOUT

STANDARD W-BEAM
GUARDRAIL

7 5/8" x 5 5/8" (MIN.) x 6'-0" [195 x 145 (MIN.) x 1830] POST W/ 7 5/8" x 5 5/8"

PAY LIMITS (9)
BLOCKOUT

A (MIN.) x 1'-2" [195 x 145 (MIN.) x 350]
I'-6 3/4" 3-11/2"
[476.25] [952.50]

6-3"
[1905.00]

i H

I

* * *
12'-6" [3810.00]
USE DOUBLED GUARDRAIL BEAMS

m|%||z|

*

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

\
\— METAL GUARDRAIL @

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

(FOR BRIDGES WITHOUT CURBS)

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

END OF EXISTING CURB

¢ RAIL SPLICE

@ ©

PAY LIMITS (9)

7 3/4" [195]

T
1I'-6 3/4"
[476.25]

3-11/2"

[952.50]
| |

@ 9 5/8" x 9 5/8" (MIN.) x 8-0"
[245 x 245 (MIN.) x 2440] POST
W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2"

FOR TAPERED CONCRETE

CURB DETAILS, S

H A A

[295 x 244.5 (MIN.) x 350] BLOCKOUT

7 5/8" x 5 5/8" x 7'-0"
[195 x 145 x 2135] POST
W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 350] BLOCKOUT

@ 7 5/8" x 5 5/8" x 6'-0"
[195 x 145 x 1830] POST
W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2"

H A

EE DTL.
DWG. NO. 606-27 \/
/

|
mj=ia)i N

[195 x 145 (MIN.) x 350] BLOCKOUT

RWEO2a-b (SEE DTL.

12'-6" [3810.00]

USE DOUBLED GUARDRAIL BEAMS

DWG. NO. 606-88)
UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

\— METAL GUARDRAIL @

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-24A

BRIDGE APPROACH
SECTIONS -
WOo0oD POSTS

MONTANA DEPARTMENT
OF TRANSPORTATION




END OF BARRIER

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

6 5/8"
4" [102] ~— [168.28]
STANDARD BARRIER T\ 4 [102] = =~ f~ 1 1/8"(30]
5" [130

31/2" [89]; \]ﬁ \ U

i L

.

T
31/2
[89]

I'-11" [585]

1" DIA. x 3'-0" [25 DIA. x 915] STEEL

DOWELS DRIVEN THROUGH PIPE SLEEVES

6 5/8" [168.28] ——

3/4" [19] CHAMFER (TYP.)

¢ PLATE WASHER W/ ROUND HOLE

(SEE DETAIL THIS SHEET)

TYPE 1 7'-0" [2100] TAPERED CONC. CURB
TYPE 3 6'-0" [1800] TAPERED CONC. CURB

ELEVATION

-6 3/4" -6 3/4" 3-11/2"

[476.25] [476.25] [952.50] POST SPACING CURB)
-6 3/4" 1-6 3/4"
[476.25] [476.25]

F»A

1

o [¢]

¢ 7/8" DIA. x 1'-0" [M22 x 305]

HIGH STRENGTH BOLTS (FBX22b*)
W/ 1 PLATE WASHER AND 1
HEX NUT (FNX22b*)

RWEO2a-b (SEE DTL.

TYPE 1 7'-0" [2100] TAPERED CONC. CURB
TYPE 3 6'-0" [1800] TAPERED CONC. CURB

\ \
x METAL GUARDRAIL

DWG. NO. 606-88)

PLAN
DETAIL "A"
11 5/8" x 5 5/8" [295 x 145]
(MIN.) BLOCKOUT ﬁ
w8 x 21 / ¢ RAIL
[W203 x 31 kg/m] N~V 1
(MIN.) STEEL POST
1'-11" [585]
. 1
6:1 P
TOP OF
ROADWAY
WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED
SECTION A-A

1" [25]

1" [25]

-

11/2"
[38]

11/2"
38] |

3 METAL PLATE
[76]

PLATE WASHER
NOTES:
(@ 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.

@ PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

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

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

@ USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS
FOR BLOCKOUTS.

@ DO NOT FLARE BRIDGE APPROACH SECTIONS.
SEE DTL. DWG. NO. 606-25B FOR SKEWED BRIDGES.
@ SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM).

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

2" [50]

\ 1/4" [6 mm] GALV.

END OF CONCRETE BARRIER

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

@ ©

PAY LIMITS 9

6 5/8" [168.28]

3-11/2"

[952.50]

|
T
1-6 3/4" ‘
[476.25] ‘

@ w8 x 21 (MIN.) x 8-0"
[W203 x 31 kg/m (MIN.) x 2440] STEEL

FOR TAPERED CONCRETE
CURB DETAILS SEE DETAIL

"A" & DTL. DWG.
NO. 606-26

Il =s R I . D

POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 350] BLOCKOUT

W6 x 8.5 x 7'-0"
[W152 x 12.6 kg/m x 2135] STEEL
POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 350] BLOCKOUT

© w6 x 8.5 x 6-0"
|l| [W152 x 12.6 kg/m x 1830] STEEL POST
| W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2"

RWEO2a-b (SEE DTL.

\— METAL GUARDRAIL @

12'-6" [3810.00]
USE DOUBLED GUARDRAIL BEAMS

DWG. NO. 606-88)

STD. CONC. CURB (WHERE REQUIRED-
SEE ROAD PLANS) (WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE

BRIDGE END RAIL POST —

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
(FOR BRIDGES USING CONCRETE BARRIER RAIL)

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

| [195 x 145 (MIN.) x 350] BLOCKOUT

GUARDRAIL 1S ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

STANDARD W-BEAM
GUARDRAIL

W6 x 8.5 (MIN.) x 6'-0" [W152 x 12.6 kg/m (MIN.) x 1830]

pAY LIMITS (9)

STEEL POST
W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2" [195 x 145 (MIN.) x 350]
| BLOCKOUT
-6 3/4" 3-11/2" o3
[476.25] [952.50] [1905.00]

I I N s N B &

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

0

1" [25.4] DIA. HOLE FOR 7/8" [M22] DIA. BOLT

END OF EXISTING CURB

m N0

*

%

12'-6" [3810.00]
USE DOUBLED GUARDRAIL BEAMS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2
(FOR BRIDGES WITHOUT CURBS)

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

L METAL GUARDRAIL (9

STANDARD W-BEAM
GUARDRAIL

¢ RAIL SPLICE

@ ©

6 5/8" [168.28]

3-11/2"
[952.50]
I

[476.25]

|

T
1-6 3/4" ‘
|

FOR TAPERED CONCRETE

mo0=el & & & & &

PAY LIMITS

@ w8 x 21 (MIN.) x 8-0"
[W203 x 31 kg/m (MIN.) x 2440] STEEL
POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 350] BLOCKOUT

W6 x 8.5 x 7'-0"
[W152 x 12.6 kg/m x 2135] STEEL
POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 350] BLOCKOUT

© w6 x 8.5 x 6-0"
[W152 x 12.6 kg/m x 1830] STEEL POST
W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2"

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

DWG. NO. 606-27

‘

\
UNLESS OTHERWISE \\

\— METAL GUARDRAIL @

12'-6" [3810.00]
USE DOUBLED GUARDRAIL BEAMS

NOTED ON BRIDGE PLANS

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

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

| [195 x 145 (MIN.) x 350] BLOCKOUT

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-248

BRIDGE APPROACH
SECTIONS -
STEEL POSTS

MONTANA DEPARTMENT
OF TRANSPORTATION




BRIDGE RAIL

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

(SEE BRIDGE PLANS)

® ©

PAY LIMITS

END OF CONCRETE BARRIER

o ®

7 3/4" [195]

BRIDGE SKEW ANGLE

BRIDGE WING WALL

FOR TAPERED CONCRETE

CURB DETAILS, SEE DTL.
DWG. NO. 606-24A
& 606-26

A OB R R R R

H

Dt U

12'-6" [3810.00]
USE DOUBLED GUARDRAIL BEAMS

RWEO2a-b (SEE DTL.

DWG. NO. 606-88)

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD

GUARDRAIL BOLTS 7 5/8" x 5 5/8" x 7'-0" [195 x 145 x 2135] POST

@ 7 5/8" x 5 5/8" x 6'-0" [195 x 145 x 1830] POST

W/ 7 5/8" x 5 5/8" (MIN.) x 1'-2" [195 x 145 (MIN.) x 350] BLOCKOUT

©® 1'-6 3/4" [476.25]

@ 3'-11/2" [952.50]

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)

‘ / \— METAL GUARDRAIL

@ 9 5/8" x 9 5/8" (MIN.) x 8'-0" [245 x 245 (MIN.) x 2440] POST
W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2" [295 x 245 (MIN.) x 350] BLOCKOUT

W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2" [295 x 145 (MIN.) x 350] BLOCKOUT

BRIDGE RAIL

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

(SEE BRIDGE PLANS)

@

PAY LIMITS

©

END OF CONCRETE BARRIER i

®

7 3/4" [195]

BRIDGE SKEW ANGLE

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606-27 *7/
\

|
_

i # B B B B §

i

T

=

12'-6" [3810.00]

L METAL GUARDRAIL

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

UNLESS OTHERWISE

NOTED ON BRIDGE PLANS GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD

GUARDRAIL BOLTS

NOTES:

USE DOUBLED GUARDRAIL BEAMS

@ 9 5/8" x 9 5/8" (MIN.) x 8'-0" [245 x 245 (MIN.) x 2440] POST
W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2" [295 x 245 (MIN.) x 350] BLOCKOUT

7 5/8" x 5 5/8" x 7'-0" [195 x 145 x 2135] POST
W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2" [295 x 145 (MIN.) x 350] BLOCKOUT

@ 7 5/8" x 5 5/8" x 6'-0" [195 x 145 x 1830] POST
Wys 7 5/8" x 5 5/8" (MIN.) x 1'-2" [195 x 145 (MIN.) x 350] BLOCKOUT

© 1'-6 3/4" [476.25]

® 3-1 1/2" [952.50]

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

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

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

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

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

@ USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS
FOR BLOCKOUTS.

@ DO NOT FLARE BRIDGE APPROACH SECTIONS.
@ SEE DTL. DWG. NO. 606-24A FOR ADDITIONAL INFORMATION.

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

(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS)

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-25A

SKEWED BRIDGE
UNITS SHOWN IN BRACKETS [] ARE APPROACH SECTIONS -
METRIC AND ARE IN MILLIMETERS (mm) WooD POSTS
UNLESS OTHER UNITS ARE SHOWN.

MONTANA DEPARTMENT
OF TRANSPORTATION




BRIDGE RAIL

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

(SEE BRIDGE PLANS)

END OF CONCRETE BARRIER

W6 x 8.5 x 6'-0"

[W152 x 12.6 kg/m x 1830] STEEL POST

W/ 7 5/8" x 5 5/8" [195 x 145] (MIN.)
x I'-2" [350] BLOCKOUT

PAY LIMITS

6 5/8" [168.28]

©

BRIDGE SKEW ANGLE

BRIDGE WING WALL

FOR TAPERED CONCRETE

CURB DETAILS, SEE DTL.
DWG. NO. 606-24A
& 606-26.

n_ 0 A 0

0

12'-6" [3810.00]

\— METAL GUARDRAIL

USE DOUBLED GUARDRAIL BEAMS

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

GUARDRAIL 1S ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1

(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)

BRIDGE RAIL

25'-0" [7.62 m] BRIDGE

@ w8 x 21 [W203 x 31 kg/m] (MIN
[2440] STEEL POST

.) x 8-0"

W/ 11 5/8" x 5 5/8" [295 x 145] (MIN.)

x 1'-2" [350] BLOCKOUT

W6 x 8.5 x 7'-0" [W152 x 12.6 kg/m x

2135]

STEEL POST W/ 11 5/8" x 5 5/8"
[295 x 145] (MIN.) x 1'2" [350] BLOCKOUT

@ 1I'-6 3/4" [476.25] SPACING BETWEEN POSTS

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

APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

(SEE BRIDGE PLANS)

END OF CONCRETE BARRIER

W6 x 8.5 x 6'-0"

[W152 x 12.6 kg/m x 1830] STEEL POST

W/ 7 5/8" x 5 5/8" [195 x 145] (MIN.)
x 1'-2" [350] BLOCKOUT

PAY LIMITS

6 5/8" [168.28]

©

BRIDGE SKEW ANGLE

BRIDGE WING WALL

FOR TAPERED CONCRETE

CURB DETAILS, SEE DTL.

DWG. NO. 606-27 7
\

N

(]
I B =T R DO SO DY O DY .

E T

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

|
/

12'-6" [3810.00]

‘ L METAL GUARDRAIL

USE DOUBLED GUARDRAIL BEAMS

UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

GUARDRAIL 1S ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS)

NOTES:

@ 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 DIRECTION OF THE ADJACENT TRAFFIC LANE.

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

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

OF THE ADJACENT TRAFFIC LANE.

@ USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS

FOR BLOCKOUTS.

@ DO NOT FLARE BRIDGE APPROACH SECTIONS.

@ SEE DTL. DWG. NO. 606-24B FOR ADDITIONAL INFORMATION.

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

@ w8 x 21 [W203 x 31 kg/m] (MIN.
[2440] STEEL POST
W/ 11 5/8" x 5 5/8" [295 x 145]
X 1'-2" [350] BLOCKOUT

) x 8-0"

(MIN.)

W6 x 85 x 7'-0" [WI152 x 12.6 kg/m x

2135] STEEL POST
W/ 11 5/8" x 5 5/8" [295 x 145]
x 1'-2" [350] BLOCKOUT

(MIN.)

© 1'-6 3/4" [476.25] SPACING BETWEEN POSTS

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

UNITS SHOWN IN BRACKETS [] ARE

METRIC

AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-258

SKEWED BRIDGE

APPROACH SECTIONS -

STEEL POSTS

MONTANA DEPARTMENT
OF TRANSPORTATION




rA

WIRE
ROPE

LA

11/2" [40] CL. —

CURB END

1 3/4" [44.5] 1.D.

11/2" [38] ——J

5" [125] (TYP.)

1 [

2~ Bl ~
#4 [#13] BARS

"Bl ~ #4 [#13]
\BARS

2_3n

23

7-3"

[675]

[675]

C1 THRU C8 #4 [#13] HOOPS AT

[375]

a
-

¢ 11/2"[38] 1.D. PIPE
SLEEVES FOR

1" DIA. x 3'-0"

[25 DIA. x 915]

STEEL DOWELS

APPROX. 11 1/2" [290] 0.C.

7'-0" [2100] TAPERED CURB

1/2” [12 71 bia’
» "« WIRE RO

PE »

Al Ne > 1 "

2'-0" [610]

PLAN

WIRE ROPE DETAIL

WIRE SEIZING OR
EQUIVALENT FASTENING

1 1/2" [40] CL.

BILL OF REINFORCING STEEL (ONE SECTION ONLY)

1" [25]1 ¢ PINN

1'-7" [480]

11 1/4"
[280] ‘ [200]

Ee
\s[ D 35°
A B C r\
TYPE 1
BENT BARS (ALL DIMENSIONS ARE OUT TO 0UT)

MARK SIZE NO. TYPE LENGTH A B C D E
Cl #4 1 1 4'-8" 11" 1-4" I'-1" 9" 31/2"
c2 4'-2" 9 1/2" 1'-2" 11 172" 8"

Cc3 3-9" 8 1/2" I'-1/2" 10" 7"

c4 3'-3" 7" 10 172" 8" 6 1/2"

C5 2-11" 6" 9" 7" 6"

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

c7 2'-0" 31/2" 51/2" 31/2" 4 172" 31/2"
c8 1 1 1'-6" 2" 31/2" 2" 31/2" 11/2"
B1 #4 4 STRAIGHT]| 6'-9" ~ ~ ~ ~ ~

2 1/4 [57]I A wa
J BARS
11"
Bl ~ #4 [#13] [280] 71_o
BARS 13557
‘ 3" [75]
1
11/2" [40] CL. :
#4 [#13
(rp) ——— = ||l Hooe
—{ ||| l=— 3" [76] DIA.
1 BLOCKOUT
|l 1 174" [32]
} DIA. BLOCKOUT
7 i o
[175] [305]
VIEW A-A
f G 1 1/2" [38] DIA. x 1'-2" [355] STEEL PIN
¢ 172" [12.7] ‘
DIA. WIRE ROPE*\\_F
LS e, v [N
10 1/2" [265]| 1 1/2" . o2 re
[38] —= — 1 1/2" [38] .
9| s a6 " 4 . &
[ - B ° v
\
3/4" [19]
CHAMFER (TYP.) t<~— END OF CURB SECTION
SECTION C-C
METRIC BILL OF REINFORCING STEEL (ONE SECTION ONLY)
E~
\,.[ ) r 35°
A g €
TYPE 1
BENT BARS (ALL DIMENSIONS ARE OUT TO OUT IN mm)

MARK SIZE NO. TYPE | LENGTH A B c E
c1 #13 1 1 1360 270 395 330 205 80
c2 1225 240 350 290 185
c3 1090 205 310 255 160
c4 955 175 265 215 140
5 820 145 220 175 120
c6 695 115 180 140 100
c7 555 80 135 100 80 80
c8 1 1 415 50 90 60 55 40
BI #13 4 STRAIGHT| 2020 ~ ~ ~ ~ ~

6 1/2"
[165]
51/2"
1" [25] —» ’4—»
[140]
2 (501§ |frieee”
5" [125] 1| » t—— Bl ~ #4 [#13] BARS
3" [75] ’i‘A [#131
11/2" [40] L #4 [#13] HOOP
CL. (TYP.)
VIEW B-B

NOTES:

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

@ FURNISH WIRE ROPE MEETING SECTION 705.
@ FURNISH GRADE 60 [420] REINFORCING STEEL MEETING SECTION 711..
@ALL CONCRETE IS CLASS GENERAL.

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

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-26

TAPERED CONCRETE
CURB DETAIL

MONTANA DEPARTMENT
OF TRANSPORTATION




6'-0" [1800]

o 2o o o
” w w \ NOTES:
e s [300] | 16007 ! 1600] ™ 1300
% 30" [915] STEEL DOWELS | § B2 ~ #4 [#13] BARS - DRILL @ REMOVE THE EXISTING SURFACE UNDER THE NEW TAPERED CONCRETE CURB AS
! ‘ I 1172 AND GROUT 07 [300] INTO APPROVED BY THE PROJECT MANAGER. EMBED THE TAPERED CONCRETE CURB A
2~ Bl ~ [40] CL. THE EXISTING CURB MINIMUM OF 4" [100] BELOW THE GRADE MEASURED AT THE INSIDE FACE OF THE
TYP
i #4 [#13] BARS i i ( .)C) TAPER.
‘ ‘ i L 1 @ FURNISH GRADE 60 [420] REINFORCING STEEL MEETING SECTION 555 AND 711
: : | T
6 1/2" 4 ‘ T _ Q) ALL CONCRETE IS CLASS GENERAL.
rresiameA | N TOTAL CONCRETE PER 6' [1800] TAPERED CURB EST. = 0.2 C.Y. [0.16 m’]
TOTAL REBAR WEIGHT PER 6' [1800] TAPERED CURB EST. = 27 LB. [11.7 kg]
Iz A
[380] @ TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE
8 1/2" _ DTL. DWG. NO. 606-24A AND 606-24B).
[215]
(® ADJUST DIMENSION TO MATCH EXISTING CURB
FACE OF NEW CURB TAPER €1 THRU C6 ~ \\\4444— EXISTING CURB
#4 [#13] U-BARS
SPACED AS SHOWN
PLAN 1'-3" [380]
61/ 81/2"
[165] & [215]
P
2~ B2 ~ #4 [#13] BARS - [100] —— —
C1 THRU C6 ~ #4 [#13] U-BARS DRILL AND GROUT 10" [300] ¢ 1 1/2* [38] 1D. PIPE
INTO THE EXISTING CURB SLEEVE FOR 1" [25] DIA. x
3-0" [915] STEEL DOWELS ————— .
|
S |
— | 1 i
SEE NOTES(® - — T Jr_~—_— I < © ‘
5 e I > g1 ~ I ~d FINISHED GRADE 5 \
[125] I I #4 [#13] BARS I ﬁ AT CURB FACE\ [125] ‘
H - - - ‘
4" [100] MIN. [ S— — i — [l 4" [100] MIN. | | ‘
Yo U N O N 1 EXISTING CURB . L,ﬂ,L,,,,
EXISTING GRADE AT
FACE OF CURB
ELEVATION END VIEW
BILL OF REINFORCING STEEL (ONE SECTION ONLY) METRIC BILL OF REINFORCING STEEL (ONE SECTION ONLY)
B E
A A ] B
TYPE 1 TYPE 1
BENT BARS (ALL DIMENSIONS ARE OUT TO OUT) BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
MARK SIZE NO. TYPE LENGTH A B MARK SIZE NO. TYPE LENGTH (mm) | A (mm) B (mm)
€l #4 { ) Cibndl 6 hal c1 #13 1 1 390 150 90
2 r-s 7 6 2 480 175 130
G r-ir 8 . c3 570 200 170
¢4 2-3" 9 9 c4 665 225 215
) 2-6" 10" 10" cs 755 250 255
6 ! ! 2-10" 1 r-o c6 1 1 845 270 295
B1 STRAIGHT | 5'-8 -~ - B1 STRAIGHT 1720 ~ ~
82 #4 2 STRAIGHT | 2-0 -~ ~ B2 #13 2 STRAIGHT 600 ~ -

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

DWG. NO.
606-27

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

TAPERED CONCRETE
CURB DETAIL

MONTANA DEPARTMENT
OF TRANSPORTATION




DETAIL A
X RADIUS TABLE METRIC RADIUS TABLE 2-0" (610]
CABLES TO HAVE LESS THAN 1 1/2" [38] .
RADIUS | LENGTH OF BENT RAIL L w RADIUS | LENGTH OF BENT RAIL L w 0F Sne AFTER INSTALLATION . 16;0 .
§ . H 8 12.5' 25' 15 2450 mm 381 m 7.6 m 4.6 m
2 G o 16' 25.0 30 15 4850 mm 762 m 91 m 46 m [230] [230] g 78 [222]
: |za- 24 37.5 40 20 7300 mm 11.43 m 122m | 61m / DIA. HOLES
O |oEMN 32 50.0' 50' 20' 9700 mm 1524 m 152 m 6.1m 1'-6" -
S ST =Y ‘ 14601 g, RIRE
~ m W
5 1288 \ [230]
> Y mo,
=< =<3
= |3 = THREADED CABLE END \
= Dom TOWARD TRAFFIC 1/4" [6] STEEL PLATE
3
S W (SEE TABLE) ‘ FCAOT* 18"
= o o i
(o3l . laoe) SOIL PLATE DETAIL
CLEAR THIS . PLSO3*
| AREA OF ALL 7102]
FIXED 0BJECTS y .
@ R1 MAY EQUAL THE END OF THE BRIDGE 2 iﬁ?%a*(o/\/@r/:?/vx/ria FVBI/géZaéND
APPROACH SECTION. [50] —= ~—— 2" [50] WASHER UNDER HEAD AND NUT)
FPAOI* ANCHOR
L (SEE INSTALLATION 15 CONSTANT.  SELECT BRACKET
TABLE . — " " 1
) RADIUS FROM TABLE. (SEE GUARDRAIL o rr & x 1" x 3/16
SUMMARY FRAME.) | LT [200 x 25 x 5] PLATE
: 4_?4 ® | 4 TACK WELDED TO
L o 3/4" [19] PLATE
\ \
3/16" [4.8] DIA.
6~ 3/4" [19.1] HOLE
CABLE CLIPS (TYP.)
NO BOLT 37 4 1/2" [114]
SEE NOTE @ CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS  [787] TYP. _
SIDE (SEE CRT POST DETAIL) /\{ o N \ﬁ 11 w240
2513 Bl
o gr| 121 —| 1 1/2" [40]
W FMMO2* [200] L
LOCATION EQUALS & . Fwczaa* 3
STATION LII\EI’ITS < 5" [125] U-BOLTS ON FNX24a* [75] ¢ 11/16"
l - THIS CABLE _/ A i
INDICATED IN THE PLANS — L 174716 mm]V i) BEARING PLATE q [27.0]
e (SEE DETAIL RIGHT) ol s [100] DIA. HOLE
\ \ \ \ % D N
Z S @SN T TR L
‘7\ Ll 3/4" [19.1] DIA. 3 38 [200]
L I ¥ CABLE, ONE END 1857 B
OPTIMALLY 90°, MAY NOT 17 17 17 M 9 1/2" [241] SWAGED i
VARY BY MORE THAN 10° FBX20a* BOX BEAM,
ANCHOR SECTION (SEE NOTE () FNX20a* HSS 2 1/2" x 2 1/2" x 1/4"

GRADING NOT TO EXCEED
15:1 IN FRONT OF BENT
RAIL SECTION

STRUCTURAL TUBING
8" x 6" x 3/16"
g [203 x 152 x 4.8]
[205]

4 SPACES AT 6'-3" [1.905 m] = 25'-0" [7.62 m]

75/?
SE
g ROADWAY TERMINAL SECTION PAY LIMIT

SOIL PLATE (SEJ
DETAIL RIGHT)

[64 x 64 x 6.4]

1/4" [6 mm]

WO00D BREAK-
AWAY POST
(SEE DETAIL)

STEEL TUBE
(SEE DETAIL)

WASHER (FWC16a*)
ON BACK OF POST ONLY (@

BEARING PLATE DETAIL
FPBO1*

4

x TWO 8" [203] FBX20a*

TWO FNX20a*
(TWO FWC20a*
WASHERS EACH)

=

RWEO6a-b*
(ADJUST
TO FIT)

11" [280] RADIUS
TERMINAL ELEMENT

SPLICE BUFFER TO
TERMINAL CONNECTOR
WITH FBBO1*
BOLTS (4 REQUIRED)

8" [195] — |=— — |f=~—6"[152] 10" [250] DIA. GALV. STEEL
W0OD BREAKAWAY » 1180) 5/8" [M16] DIA. PIPE 1'-1" [330] LONG
., ” POST ! BUTTONHEAD BOLT RWEO02a-b*
6" [155] ‘;205] 7 12" L \ | AND NUT (FBBO3*)
€ 3/4" [19.1] [190] d ju,,‘/ WITH NO WASHER ON
_ 4LT % y DIA HOLE —— T | RAIL SIDE (@
1" I " " 31" ‘ |
_ - 5 1/2" [140] ] =7 1/2
2 ;4350] [190] (7871 |
bin ot ! 1 ] T GRADE NO CONNECTION TO 4 x 12 x 3/8
A. " " " 'Y "X "
= Rl T | & 3a L1 550 - e — _W% POST, RAILING IS [100 X 300 X 10]
! T : ~ = [1830] DO N AN T 7 SUPPORTED BY PLATE PLATE
2-4 1/2" [4007y |\ _ \
[725] A 1
o r-117/8" o | ] vt B | V
6'-0 3-10" [605] 2-0 \ 1/4" [6 mm] I TR 1/4" [6 mm]
[1830] (1170 ¢ 2 1/2" [63.5] r610] | —p L L L |
| Dia HOLE—— | & T ‘lirr
I LS 3172
S ¢ 7/8 [222] ] [90] HOLES WOOD BREAK- FBBOI* BOLT AND NUT
DIA. HOLE AWAY POST CONNECTING BUFFERED END
CONTROLLED RELEASING TERMINAL (CRT) POST SECTION TO PIPE, NO WASHER
FRONT VIEW SIDE VIEW CRT POST DETAIL DETAILED DRAWING
- DETAIL A
3 jp— PDEO* SeASL [REFERENCE DWG. NO.
WO0D BREAKAWAY POST DETAILS SEARE ST EC 606-46
FRONT VIEW SIDE VIEW @ DO NOT INSTALL ON SLOPES STEEPER THAN 2:1.

MGS FOUNDATION TUBE DETAILS

PTEO6*

PDF04*

@ DO NOT OMIT OR SHORTEN ANCHOR SECTION.

@ SEE DTL. DWG. NO. 606-05A FOR GUARDRAIL WIDENING REQUIREMENTS.

@ DO NOT BOLT THE RAIL TO THE CRT POST LOCATED AT THE CENTER OF THE BENT RAIL.

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

INTERSECTING ROADWAY
TERMINAL SECTION (MGS)

UNITS SHOWN IN BRACKETS [] ARE

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

MONTANA DEPARTMENT
OF TRANSPORTATION




1" x 4" [25.4 X 101.6] 6" [152] 3 1/2" [89] 4 1/4" [108] 6" [152] 1" [25.4] DIA. HOLES
SLOTS IN BOX BEAM RAIL IN BOX BEAM RAIL
(TYP. TOP AND BOTTOM) 6" [152] 6" [152] (TYP. TOP AND BOTTOM)
I L S i e B O i e i L |
o o 0O o] ] ' ©c@ollc0od o %
"{ L 1 @ ; @ ©L \@IJI | L@IL _l @ @ @ ! - ‘
\ TRAFFIC SIDE *»j 1 L— 2" [50] GAP 4>“<— 172" [12] GAP \ BOX BEAM RAIL
‘ PLAN ‘ (RBMO1*)
BOX BEAM | |
SPLICE PLATES -1 1/2" -1 172" REFLECTIVE TAB I'-11/2" . 1'-11/2"
(RBSO1%) L [342] | [342] L [342] | [342] BOX BEAM A=
‘ : ‘ ‘ : SPLICE PLATES
M \ =l =

€
SPLICE

€
SPLICE

BOX BEAM

i
/

2-4" [710] SUPPORT
BRACKET
(FPPO1*)
|
o & == == =SIN=1 | 2= ELENEIEL M=M= | EN==
[205] } H } 3/4" DIA. x 2" } H } } H } 3/4" DIA. x 2" } H }
A [M20 x 51] HIGH [M20 x 51] HIGH
Fr STRENGTH HEX BOLT Fyr Fr STRENGTH HEX BOLT iyt
3-0" [915] AL (FBX20b*) WITH HARDENED AL AL (FBX20b*) WITH HARDENED AL

FLAT WASHER (FWC20b*)
(TYP. TOP AND BOTTOM)

6'-0" [1830]

172" [12.7] DIA. HOLES FOR

3/8" DIA. x 7 1/2" [M10 x191]
HEX BOLT (FBX10a*) AND NUT
(FNX10a*) WITH 2 FLAT WASHERS
(FWC10a*) (1 WASHER ON POSTS
WITH REFLECTIVE TAB)

BOX BEAM RAIL (RBMO1*)

EXPANSION JOINT

3
[76]1

TYPE A BOX BEAM POST (PSE08*)
BOX BEAM SUPPORT BRACKET (FPPO1*)

8" [202]

2-0" [0.6 m] MIN. (B

1/2" DIA. x 1 1/2" [M12 x 38]
HEX BOLT (FBX12a*) & NUT
(FNX12a*) WITH 2 FLAT
WASHERS (FWC12a*)

L
i

2'-0" [610]

l~— 9" [230]
EDGE OF APPROX.
TRAFFIC NORMAL RAIL WIDTH
LANE FINISHED
SHOULDER
2% SLOPE
" ——
VARIABLE
SLOPE

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

SOIL PLATE
(PLS01%)

-

>

SECTION A-A

ELEVATION

6'-0" [1830]

FLAT WASHER (FWC20b*)
(TYP. TOP AND BOTTOM)

SPLICE DETAIL

NOTES:

@ USE BOX BEAM RAIL IN MINIMUM NOMINAL
LENGTHS OF 18 FT. [5.49 m] UNLESS
APPROVED BY THE PROJECT MANAGER.

@ INSTALL EXPANSION JOINTS ON ALL BOX
BEAM GUARDRAIL INSTALLATIONS GREATER
THAN 300 FT. [90 m] IN LENGTH AT
INTERVALS NOT TO EXCEED 500 FT. [150 m].

@ ATTACH REFLECTIVE TABS TO EVERY FOURTH
POST (24 FT. [7.32 m] TYP.). ANGLE TABS
SLIGHTLY TOWARDS TRAFFIC. DO NOT USE
REFLECTIVE TABS ON WY-BET TERMINALS.
WY-BET TERMINALS RECEIVE REFLECTIVE
CHANNELS.

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

@ WIDENING IS REQUIRED IF FINISHED SHOULDER
IS LESS THAN 2'-0" [0.6 m] FROM THE
TRAFFIC LANE.

@ PROVIDE SHOP BENT BOX BEAM RAIL FOR
ROADWAY CURVATURE WITH RADII OF LESS
THAN 715 FEET [218 m].

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

REFLECTORIZED

SHEETING, WHITE OR

YELLOW PER MUTCD

7/16" [11.1]
DIA. HOLE

11/2" [38]

4" [102]

3
[76]
| i
e — 21/2"
2 5" [127] [63.5]
[76] 14 GAUGE, [1.9 THICK]

(GALV.)

REFLECTIVE TAB

DETAILED DRAWING

REFERENCE DWG. NO.

STANDARD SPEC.

SECTION 606 606-50
BOX BEAM
GUARDRAIL

MONTANA DEPARTMENT
OF TRANSPORTATION

MDT*




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

STANDARD BOX BEAM

GUARDRAIL PAY LIMITS @

% 8'-0" [2440] }

\ !

; \
773—; 77777777777777 T jE 777777777 T I— T ‘
o L e 10°0°]c0°0 -

‘¥ BOX BEAM TERMINAL

RAIL (RBMO5*)

1 /
‘ TRAFFIC SIDE
|

3'-0" [915]

SPLICE, NOT INCLUDED IN

3'-6" [1068]

1'-6" [457]

\
\
\
\
\
| 4-3' [1295]
|
\
\
\
\
\

-9
[534]

REFLECTIVE
TAB (TYP.)

|
|

|

|

‘ STANDARD BOX BEAM RAIL
i COST OF TERMINAL SECTION @
|

|

|

2-4"
[710]

3-0"
[915]

SEE DETAIL "A"

™

|1
|l
|l

[
b

ELEVATION

1/2" [12.7] DIA. HOLES FOR
3/8" DIA. x 7 1/2" [M10 x 191]
HEX BOLT (FBX10a*)

AND NUT (FNX10a*) WITH

2 FLAT WASHERS (FWC10a*)

END COVER
PLATE
(3/16" [4.8] THICK)

BOX BEAM
SUPPORT BRACKET
(FPPO1%)

TYPE D BOX
BEAM POST
(PSE05%)

I
| |
SOIL PLATE A ‘
(PLSO1*) ‘ }
|

1/2" x 1 1/2" [M12 x 38]
HEX BOLT (FBX12a*) AND
NUT (FNX12a*) WITH 2 FLAT
WASHERS (FWCI12a*)

DETAIL "A"

STANDARD BOX BEAM POST,

HARDWARE, AND WIDENING @ ( TRAFFIC

NOTES:

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

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

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-52

BOX BEAM ONE-WAY
DEPARTURE TERMINAL
SECTION

MONTANA DEPARTMENT
OF TRANSPORTATION




BRIDGE RAIL**

51'-0 1/4" [15.56 m] BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS

/
SPLICE  sTANDARD BOX BEAM

BRIDGE RAIL CONNECTION INCLUDED

UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE

GUARDRAIL PAY LIMITS @

IN APPROACH SECTION PAY LIMITS LOWER RAIL - TS6 x 2 [TS152 x 51] RAIL CONNECTION (SEE DETAIL) 15
22—
o
—1,/ 1 T T T . L " \
" e o ° o [ ° ° ° © o o] o o] ° ° e __——— © ° o oJo o] &
\
¥ TRAFFIC SIDE
2'-0 1/4" PLAN 30
[616] 4 SPACES AT 4-0" [1220] = 16'-0" [4880] 6'-0" [1830] ‘ 4 SPACES AT 6'-0" [1830] = 24'-0" [7320] [915]
. TS6 x 6 x 3/16 [TS152 x 152 x 4.8] BR. APP. ‘
16 SECT. UPPER RAIL NO. 1* 30' [9.14 m] STANDARD TS6 x 2 x 1/4 [TS152 x 51 x 6.4]
8 1/4" [210] [406] A —~— TS6 x 2 x 1/4 [TS152 x 51 x 6.4] BR. APP. BOX BEAM RAIL (RBMO1*) B —— BR. APP. SECT. LOWER RAIL C —~—
\ JN SECT. LOWER RAIL NO. 1* I NO. 2 B ‘
‘—|—|-#—‘—‘\ (L S acd L T L $
- TS o B £33 e fh B
1 T Ik 1 E / E E E E I LI 0T E E / E B ‘
= £ ~ £ r s STANDARD BOX BEAM RAIL SPLICE
] 1 ] ] 1 1 (NOT INCLUDED IN COST OF BRIDGE
‘ ‘ APP. SECTION) @
! =TIT=TT=T=T=T1] _ET=TI=IT=MT =T=T=T=T=TT=] | =TETT=T=T=T_ =M=T=TT= ETT=TT=TT= =T=T=T=| =M=T=TT=
L A—1 1 . . A . . L L AL AN
a hl hl
b ‘H‘ H‘ ‘H‘ H‘ b ‘H‘ H‘ ‘H‘ I “H ‘H‘H I P STANDARD BOX BEAM POST,
o ‘\ \‘ ‘\ \‘ [ ‘\ \‘ ‘\ I ‘H‘ ‘H‘ I P HARDWARE AND WIDENING Q)
L) | I Il Il Il Il N N

@0

ppoa

3'-6 1/4" [1073] (TYP.)**

i

BRIDGE

RAIL**

2'-0 1/4" [616]

TS6 x 2 x 1/4

TS6 x 2TOTS6 x 6

[TS152 x 51 [TS152 x 51 TO TS152 x 152]
X 6.4] (TYP.) RAIL CONNECTION |
] LN - 1
T ! L e o 5" [127]
FLUSH —~— i
\ |
= 2-8 3/4"
25" [734] f i TT 1830]
(TYP. —o (TYP.)*
TS6 x 2 [TS152 x 51] T
RAIL CONNECTION
\
I | |
I [
_ _ A
"_‘/\/‘_'f
| | | |
L +—— _
L
BOX BEAM - BRIDGE APPROACH SECTION TYPE 1
3/8" DIA. x 7 1/2" [M10 x 191] HEX BOLT BOX BEAM RAIL (RBMOI*)
(FBX10a*) AND NUT (FNX10a*) WITH 2 (TYP. P1 THRU P9)
FLAT WASHERS (FWC10a*) (1 WASHER
ON POSTS WITH REFLECTIVE TAB) .
e o al bo) TYPE B BOX BEAM POST
BOX BEAM SUPPORT BRACKET
g (FPPOI1*) (TYP. P1 THRU P9)
[202]
r = 1/2" DIA. x 1 1/2" [M12 x 38]
- HEX BOLT (FBX12a*) & NUT
24" [710] OR AS
REOU[[RED]TO T CH (FNX12a%) WITH 2 FLAT
BRIDGE RAIL HEIGHT WASHERS (FWC12a%)
(TYP. P1 THRU P9) (TYP. P1 THRU P9)
: 7' [178] FOR TYPE 1 BR.
12" [305] APPROX. APP. SECT. 9" [229] FOR
RAIL WIDTH TYPE 2 BR. APP. SECT.
(TYP. P1 THRU P9)
—

J\FL

m SOIL PLATE (PLS01*)
(TYP. P1 THRU P9)

SECTION A-A
(TYP. AT POSTS P1 THRU P6)

rr

o

@0

@0
@ -

ELEVATION

3'-117/8" [1216] (TYP.)**

BRIDGE RAIL**

2'-0 1/4" [616]

TS6 x 4 x 1/4
[TS152 x 102
X 6.4] (TYP.)

TS6 x 2TOTS6 x 6
[TS152 x 51 TO TS152 x 152]
RAIL CONNECTION ‘

B!

@ -

4" 6" 3 3/4"
[102] [152] [95],

8 1/4" 4" 6"
[210]

[102] [152] [102]

4" 3/4" DIA. x 8" [M20 x 203] HIGH

STRENGTH HEX BOLT (FBX20b*)

BRIDGE RAIL**

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

TS6 x 2TO TS6 x 6 [TS152 x 51 TO TS152 x 152]

TS6 x 2 [TS152 x 51] CONNECTION SLEEVE*

NOTES:

@ WIDENING IS REQUIRED IF FINISHED SHOULDER
IS LESS THAN 2'-0" [0.6 m] FROM THE TRAFFIC
LANE.

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

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

** SEE BRIDGE PLANS.

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

VARIABLE

SLOPE DETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC. 606-53

SECTION 606

BOX BEAM BRIDGE
APPROACH SECTION -
TYPES 1 & 2

% v _ N — D — 3/4" DIA. x 4" [M20 x 120]
C _ 1L 1 HIGH STRENGTH HEX BOLT
\ I oy (FBX20b*) AND NUT
L1l o J (FNX20b*) WITH TWO CONNECTION SLEEVE*
FLUSH —— ey | HARDENED FLAT WASHERS
— (FWC20b*) (TYP.)
\ | TS6 x 2TOTS6 x 6 RAIL
— — =B —— s [TS152 x 51 TO TS152 x 152]
f e e = TT » 1178] CONNECTION DETAIL
TS6 x 2 [TS152 x 51] 1
| RAIL CONNECTION
3 3/4" [95] 2 3/4" [70]
TS6 x 3 x 1/4 [TS152
X 76 x 6.4] (TYP.) 6" \ / 6"
A [152] [152]
3" [76 | | | |
| | 7 e
I [ = T
_ A _ R/ = ==3
N L 11/2" [39]
| } } | BRIDGE RAIL** GAP
L#,#J OR LOWER RAIL NO. 1
L
BOX BEAM - BRIDGE APPROACH SECTION TYPE 2 TS6 x 2 [TS152 x 51] RAIL CONNECTION DETAIL
t~— 3" [76] (TYP. P1 THRU P9) REFLECTIVE TAB REQUIRED
EVERY 4TH POST (TYP.) @
3/8" DIA. x 3 1/2" [M10 x 89]
8" [202] (nggog*f;?‘/f/(lfﬁAEfong HEX BOLT (FBX10a*) AND
HOLE FOR LOWER RAIL NUT (FNX10a*) WITH 2 FLAT
SUPPORT BRACKET) WASHERS (FWC10a*) (TYP. 2.0
P1 THRU P9) [0.6 m] 2.0
BOX BEAM SUPPORT MIN. [610]
BRACKET (FPPO1%) 9q @
J (TYP. P1 THRU P8) BOX BEAM SUPPORT EDGE OF
9" [230] APPROX. BRACKET (FPPOT*) ZZIC\?FIC
RAIL WIDTH
A 2% SLOPE
—— I \<
~ j NORMAL
FINISHED
A A SHOULDER L
SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL
(TYP. AT POSTS P7 & P8) (POST P9) (TYP AT POST P1 THRU P9)

MONTANA DEPARTMENT
OF TRANSPORTATION




CONCRETE BRIDGE RAIL **

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

¢
SPLICE

STANDARD BOX BEAM

1 1/2" [38] DIA. GALV. STANDARD PIPE SLEEVE ‘
CAST IN PLACE FOR 1" DIA. [M24] HIGH STRENGTH

HEX BOLT (FBX24b*) AND NUT (FNX24b*)
WITH 2 ~ 3" x 3" x 1/4" [76 X 76 X 6.4]
PLATE WASHERS

L] T T T T

1 1/2" [38] DIA. GALV. STANDARD PIPE SLEEVE CAST IN PLACE FOR 3/4"
DIA. [M20] HIGH STRENGTH HEX BOLT (FBX20b*) AND NUT (FNX20b*) WITH
TWO HARDENED FLAT WASHERS (FWC20b*) (3/4" x 4" [19 x 102] POWERS
‘ WEDGE BOLT OR EQUIVALENT ANCHORS ARE ACCEPTABLE ALTERNATIVE) 2

1/4" [6.4] SHIM PLATE*
(FOR NON-VERTICAL SHAPES) @

2'-8" [813]

ANCHOR RAIL SECTION* /R:B RAIL ANCHOR BRACKET* @

NOTE:
TAPER THE END
OF THE CONCRETE

2

TS6 x 2 x 3/16 [TS152 x 51 x 4.8]
RUB RAIL*

TS6 x 6 x 3/16
[TS152 x 152 x 4.8]
TRANSITION RAIL*

GUARDRAIL PAY LIMITS@

s 2 R
Z e Zz

ZZ

ZZ

i

Z}

BARRIER RAIL AS SHOWN.

\— STANDARD BOX BEAM RAIL SPLICE@

LT56 X 6 x 3/16 [TS152 x 152 x 4.8]
BLOCKOUT (WELDED TO SUPPORT

BRACKET)* (TYP. P3 THRU P7)

PLAN

\ TRAFFIC SIDE

\L HATCHED AREA IN PLAN VIEW
REPRESENTS TOP RAIL AND BLOCKOUTS

1'-0" 3 SPACES AT 2'-0"
[305] | [610] = 6'-0" [1830] 2 SPACES AT 4'-0" [1220] = 8-0" [2440] 6'-0" [1830] 3-0" [915]
-4 A TS6 x 6 x 3/16 STANDARD BOX BEAM RAIL
[406] 8'-4"|[2540] [TS152 x 152 x 4.8] SPLICE (NOT INCLUDED IN
| | TRANSITION RAIL* COST OF BRIDGE APP.
- - X SECTION) £) |
| |
7% I }777@‘ |\ RakaikinE T T T 1 1 T 2k %
? J . I ., N E = & . N N ‘
2.1 ANCHOR RAIL SECTION* -4 T - 2 I - EEJ EEJ EEJ I
[635] [406] —_4 7 ‘ T = = °='L = o ’:' 2-4" [711]
] ] ] ] TS6 x 2 x 3/16 ] 15" [432]
— | [ [TS152 x 51 x 4.8]
I L RUB RAIL*
=TN=I=T=T=TTT= | 1 =TT=I=T=I=TTT= =TM=I=T==T1T= —TT=T==M=I= =TT=M=TM=ITT=TTT= 1
RUB RAIL ANCHOR : ‘ | | | I
BRACKET*() ) ‘ | } | } \ } \T \ﬂ
A 6" [152] [152] == |~ } | } | } | | ‘}
10'-0" [3.05 m] TAPERED CONCRETE BRIDGE RAIL ** | | | FEr
| | | [N
| | | [N
3/4" DIA. x 4" [M20 x 102] HIGH STRENGTH HEX BOLT (FBX20b*) AND ‘ } ‘ } ‘ } ‘tu
NUT (FNX20b*) WITH TWO HARDENED FLAT WASHERS (FWC20b*) (TYP.) } | } | } | !
[ [ [
1/4" [6.4] SHIM PLATE* (FOR NON- 1 1/2" [38] DIA. GALV.
VERTICAL SHAPES) STANDARD PIPE
SLEEVE CAST IN
ANCHOR RAIL SECTION* ELEVATION

2 ~ 1" DIA. [M24] (LENGTH
DEPENDENT ON CONCRETE
THICKNESS) HIGH STRENGTH
HEX BOLT (FBX24b*) AND
NUT (FNX24b*) WITH
2~3"x3x1/4"

[76 x 76 x 6.4]

PLATE WASHERS ©

==
i
i

SECTION A-A

PLACE FOR 1" DIA.
[M24] BOLTS

1'-6" [455] APPROX. RAIL WIDTH

(TYP. P1 THRU P7)
2-0" [0.6 m] MIN.QD)
dp
EDGE OF NORMAL 20" [610]
TRAFFIC FINISHED lid
LANE SHOULDER \
2% SLOPE

N

GUARDRAIL WIDENING DETAIL

ANCHOR RAIL
SECTION*

TS6 x 6 x 3/16
[TS152 x 152 x 4.8]
TRANSITION RAIL*

3/8" DIA. x 7 1/2"
[M10 x 191] HEX
BOLT (FBX10a*) AND
NUT (FNX10a*) WITH
TWO FLAT WASHERS
(FWC10a*)

| — BOX BEAM SUPPORT
BRACKET (FPPOI*)

>— 172" DIA. x 1 172"
[M12 x 38] HEX
BOLT (FBX12a*) &
NUT (FNX12a*) WITH
TWO FLAT WASHERS
(FWC12a*) (TYP. P1
THRU P6)

BOX BEAM SUPPORT
BRACKET (FPPOI1*)
(TYP. P1 THRU P6)

TYP. AT POSTS P1 & P2

NOTES:

REFLECTIVE TAB REQUIRED
(24 FT. [7.32 m] MAX.

TS6 x 6 x 3/16 [TS152 x 152 x 4.8]
TRANSITION RAIL* (TYP. P3 THRU P7)

3/8" DIA. x 7 1/2" [M10 x 191] HEX
BOLT (FBX10a*) AND NUT (FNX10a*)

WITH TWO FLAT WASHERS
(FWC10a*) (ONE WASHER ON
POST WITH REFLECTIVE TAB)
(TYP. P3 THRU P7)

TS6 x 2 x 3/16
[TS152 x 51 x 4.8]
RUB RAIL* (TYP.

3/8" DIA. x 3 1/2"

[MI10 x 89] HEX BOLT
(FBX10a*) AND NUT
(FNX10a*) WITH TWO
FLAT WASHERS (FWC10a*)
(TYP. P1 THRU P7)

SPACING)
qp SUPPORT BRACKET I P1 THRU P6)

2-4" [711] WITH TS6 x 6 x 3/16
(TYP. P1 [TS152 x 152 x 4.8]
THRU P7) o i BLOCKOUT* (TYP. 4q

I'-5"[432] P3 THRU P7)

(TYP. P1

THRU P6)

TYP. AT POSTS P3 THRU P5 POST P6

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

VARIABLE SLOPE

DEPENDENT UPON TH

E SHAPE AND THE

@ THE LENGTHS OF CONCRETE ANCHOR BOLTS,
TYPE OF RUB RAIL ANCHOR BRACKET AND THE
NEED FOR THE 1/4" [6.4] SHIM PLATE IS

THICKNESS OF THE CONCRETE BRIDGE RAIL.

@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LESS THAN 2'-0" [0.6 m] FROM THE TRAFFIC LANE.

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

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

** SEE BRIDGE PLANS.

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

1/2" DIA. x 1 1/2"
[M12 x 38] HEX
BOLT (FBX12a*) &
NUT (FNX12a*) WITH
TWO FLAT WASHERS
(FWC12a*)

W6 x 9
" W150 x 13.5 ka/m)

TRANSITION POST*
(TYP. P1 THRU P7)

POST P7

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-53A

BOX BEAM BRIDGE
APPROACH SECTION-
TYPE 3

MONTANA DEPARTMENT
OF TRANSPORTATION




1" [25.4] DIA. HOLES IN BOX BEAM
RAIL FOR 3/4" DIA. x 8" [M20 x 203]
HIGH STRENGTH HEX BOLT (FBX20b*)
AND NUT (FNX20b*) WITH TWO
HARDENED FLAT WASHERS (FWC20b*)

CONNECTION SLEEVE ATTACHED TO
BRIDGE RAIL (TYP.)** (1/4" [6.4] THICK
STEEL FORM FIT TUBE TO RECEIVE
TS6 x 6 x 3/16 [TS152 x 152 x 4.8]
BOX BEAM RAIL)

TRAFFIC SIDE

STANDARD BOX BEAM

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

BRIDGE RAIL **

GUARDRAIL PAY LIMITS@

PLAN
3'-2" [965] e TRAFFIC
4 1/4"
[108]
STANDARD BOX BEAM 6"
RAIL (RBMOT*) 4" [102] T152] f<— 2 1/4" [57] GAP

2'-4" [710]
OR AS
REQUIRED
TO MATCH
BRIDGE RAIL
HEIGHT

s

STANDARD BOX BEAM POST,
HARDWARE AND WIDENING@

NOTES:

@ 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.

ELEVATION

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-54

BOX BEAM ONE-WAY BRIDGE
UNITS SHOWN IN BRACKETS [] ARE DEPARTURE SECTION
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

MONTANA DEPARTMENT
OF TRANSPORTATION

MDTA




27'-3" [8.31 m]
BOX BEAM TERMINAL SECTION WIDENING COMPACT SLOPES PER SECTION 203.

3:1 OR
FLATTER

[2134]

(APPROX.(®)

10:1 OR
FLATTER

FLATTER
2'-9" [838] WIDENING Q)

15° MAX.

N POST #1

25 LOCATION
BOX BEAM TERMINAL 30" EDGE OF SHOULDER OR FACE OF GUARDRAIL
SECTION FLARE RATE@

[914]
STANDARD BOX BEAM 11'-11 5/16" [3.64 m]
PAY LIMITS @@ BOX BEAM TERMINAL SECTION PAY LIMITS

ROAD SYSTEMS MBEAT TERMINAL (FLARED) D

27'-3" [8.31 m]
BOX BEAM TERMINAL SECTION WIDENING COMPACT SLOPES PER SECTION 203.

!: 2 3:1 OR
| Sw 5-6" FLATTER
10:1 OR == [1676]
2'-9" [838] WIDENING 3) FLATTER | Sy
\ TANGENT OPTION () POST #1
LOCATION
30" EDGE OF SHOULDER OR FACE OF GUARDRAIL
[914]
STANDARD BOX BEAM 11'-11 5/16" [3.64 m]
pAY LIMITS @ Q) BOX BEAM TERMINAL SECTION PAY LIMITS
ROAD SYSTEMS MBEAT TERMINAL (TANGENT)®

UNITS SHOWN IN BRACKETS [] ARE

METRIC AND ARE IN MILLIMETERS (mm)

UNLESS OTHER UNITS ARE SHOWN.
@ REFER TO MANUFACTURER'S DETAIL AND ASSEMBLY INSTRUCTIONS. (® THE FLARE MAY BE OMITTED ON ROADS WITH SHOULDERS GREATER
° THAN 2 FEET [0.6 m] IN WIDTH. DO NOT FLARE THE END SECTION ON DETAILED DRAWING

THE MBEAT REQUIRES AN 18'-0" [5.49 m] LONG (MINIMUM) SECTION OF INTERSTATE APPLICATIONS.
STANDARD BOX BEAM RAIL FOR MASH TEST LEVEL 3 APPLICATIONS. 5555&5"2256 DWG. NO.
® 7'-0" [2134] WIDENING DIMENSION ALLOWS FOR BOX BEAM TERMINAL SECTION 606 606-55

(@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX BEAM GUARDRAIL SECTION FLARE AND SYSTEM WIDTH. A MINIMUM WIDENING

AND ASSOCIATED DETAILS.

@ FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 25:1 FOR
30 FEET [9.14 m] (ILLUSTRATED). FLARES OF 25:1 FOR 48 FEET [14.63 m]
MAY ALSO BE USED.

DISTANCE OF 5'-0" [1524] IS REQUIRED BEHIND POST LOCATION #1.

o BOX BEAM TERMINAL
PLACE A SELF-ADHESIVE OBJECT MARKER ON THE FACE OF THE _
NOSE ASSEMBLY, HAVING ALTERNATING RETRO-REFLECTIVE BLACK SECTION - MBEAT

TOWARDS THE SIDE ON WHICH TRAFFIC IS TO PASS.

AND YELLOW STRIPES SLOPED DOWNWARD AT AN ANGLE OF 45°
MONTANA DEPARTMENT
OF TRANSPORTATION




3 INTERMEDIATE POSTS (NO
CONNECTION TO RAIL REQUIRED)

STANDARD MGS

39'-0" [11.895 m] BOX BEAM TO W-BEAM TRANSITION

SECTION PAY LIMITS

STANDARD BOX BEAM

PAY LIMITSQ®)

GUARDRAIL PAY LIMITS@

10'-0" [3048] (MIN.) ¢

CABLE END
ASSEMBLY (RCE03*)

»E

H———————
k 7" x 4" x 1/2" L

3/4" [19.1] DIA. CABLE (RCMO1*)

NESTED
W-BEAM

7" x 4" x 1/2" L

[178 x 102 x 12.7 LJ\\

I
30-0" [9150] — ‘ \ 2 [ } } [178 x 102 x 12.7 L] 4
\ N i —{ 6: 1 SLOPE BREAK LINE _ - a *****
30" 30" 30 N SEE DETAIL "A \ 1'-0" [300] (MIN.) =
FIRST W-BEAM POST [915] | | [915] [915]\ SEE DETAIL 'B" ‘ I B S DA+ B 120+ 205
' " . X X
[§0§]+ 5'-0" N; 1" [25.4] DIA HOLES IN STRENGTH HEX BOLT (FBX20b*) AND
| 11 DEGREES [1500] ——F BOX BEAM RAIL BOTH SIDES NUT (FNX20b*) WITH 2 HARDENED
‘ | FLAT WASHERS (FWC20b*)
i 3 PER CONNECTION,
| — ﬁ ﬁ L i m m * T i * * ‘ DETAIL A ( ) SECTION E-E
| 6'-3" 6-3" 6'-0" / 3-0" | 3-0" | 3-0" | 3-0" | 3-0" | 3-0" L PLAN
[1905] [1905] [1830] [915] | [915] | [915] | [915] | [915] | [915] BOX BEAM Fﬁ
F T T T T GUARDRAIL o
MGS GUARDRAIL 6-0" 6-0" 6-0" SEE ANCHOR DETAIL (SPRING COMPENSATORS I'-2" [360]
NESTED W-BEAM [1830] [1830] [1830] ARE NOT REQUIRED AT THIS LOCATION) 1/2" [13] »‘ El 7 7
GUARDRAIL (FIRST 12'-6" ~ i [80] | [100]  [100]
( TWO-WAY TRAFFIC [3.81 m] SPAN ONLY) T /0 1 1 1
) OR ( ONE-WAY TRAFFIC Y [6]2?. [13] I T A T ﬁ T: A T
DIA. HOLE 2] I 1 T 4 1/4" [108]
ONE-WAY TRAFFIC BOX BEAM TO W-BEAM TRANSITION SECTION (@ 172" [12.7]L > 11/2" [45] — ‘ ‘ ‘ 3 (75]
“— - - - OO —
8 x 4 x 1/2' L f 31/2" 3" [75] 2 1/2" [63]
11/16" [17.5] DIA. [203 x 102 x 12.7 L] 45° %0 e
HOLES FOR 9/16 " DIA. x 8" OR 2~ 1/2"[12.7] PL. DN : [ Jﬁe {P —p— {§}
[M14 x 203] HEX BOLT WELDED OR 1/2" [12.7] BENT PL. 21/4 11/2
(FBX14a*) AND NUT [57] [38] ” I
(FNX14a*) WITH 2 FLAT 6:1 51, ;/,i [ﬁYZIi 11/4" [32]
WASHERS (FWC14a*) PE 1" [25] 1/4" [6] STIFFENER PL., F <J (TYP)
i ) Lope 4 REQUIRED ANCHOR ANGLE @ PLAN
DETAIL
BREAK SECTION F-F -

5/8" [M16] DIA.
GUARDRAIL BOLTS
AND RECESS NUTS

\*— cuT AND WELD (®)

BOX BEAM RAIL

AS NEEDED
CUT AND BEND (FBBOJ*)
4 REQUIRED,
AS NEEDED TO ( ) DETAIL B
FIT W-BEAM ® PLAN
C D 31/2"
ﬁ h [90]
2-6" [762] e 2-4" [710]
8 1/2" ‘ ‘ 6"
13/4" [216] [152]
[44] e ’* 2" [50]
; =il 172" [13] 12 GA. (RBMO1%)
™ [2.7] |
A
o
s ) N E— |
TYPE A BOX
BEAM POST
W-BEAM RAIL (RWMO02a-b* (PSE08*)
OR RWM22a-b*) (VESTED FIRST
12'-6" [3.81 m] SPAN ONLY) c <J L> D
DETAIL B
ELEVATION
7" [178]
B 2" 13/4" 13/4"
[51] | [44] | [44]
\ \ \
7/8" [22.2] DIA. HOLES
4 1 1 1
11021\ 5 4 ) 3 1 — —
(64 761l 4 1/
[38]
L

7" x 4" x 1/2" L [178 x 102 x 12.7]

DETAIL

3-3
[990]

L

#3 [#10]
REBAR (TYP.)

3" [75]
CL. (TYP.)

ANCHOR ANGLE
(SEE DETAIL)

3'-0" [915]

SECTION A-A

-

CABLE END
ASSEMBLY (RCE03*)
(3 PER ANCHOR)

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

& FLAT WASHER (FWC20a*)
ON EACH ROD

3 HORIZONTAL & 3 VERTICAL
#3 [#10] BARS IN EACH FACE

3'-0" [915]

SECTION B-B

7/8" [22] (TYP.)ﬁ h

1/4" [6 mm]V 2" [50 mm]

7/8" [22.2] DIA. HOLES IN BOX
BEAM RAIL BOTH SIDES AND
7/8" x 2 1/2" [22.2 x 63.5] SLOT IN W-BEAM

3/8" DIA

RAIL TOP AND BOTTOM FOR

. x 7 1/2" [M10 x 191] HEX BOLT

(FBX10a*) AND NUT (FNX10a*)

3-0" [915] 3/16" [4.8] DIA. BRASS
1/4" [6 mm] N 1 1/2" [38 mm] P [ N . Keerer roD (BEND BOTH ENDS
B IQ\ I/ U \l U \1 AFTER INSTALLING CABLE)
~
I > 4 1/4" [6 mm] 1 1/2" [38 mm]
[130] [100]
_ | P, 3-0"
¢ msJ ¢ [915]
ELEVATION
A 4 A
B NOTES:
(@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
ANCHOR DETAIL @ BEAM GUARDRAIL AND ASSOCIATED DETAILS.
PLAN () SEE DTL. DWG. NO. 606-05A AND 606-058 FOR
STANDARD MGS GUARDRAIL AND ASSOCIATED
DETAILS. SEE DTL. DWG. NO. 606-20 FOR HEIGHT
AND SPLICE TRANSITION DETAILS.
(3 MANUFACTURE ANCHOR ANGLES USING AASHTO M 270
[270M] GRADE 36 [250] STEEL MEETING SECTION 711.
WELD PER SECTION 711.
— 1/2" [12.7] DIA. HOLES IN BOX BEAM

@ GALVANIZE ANCHOR ANGLES PER SECTION 711.
NO PUNCHING, DRILLING,WELDING OR CUTTING IS
PERMITTED ON COMPONENTS AFTER GALVANIZING.

RAIL FOR 3/4" DIA. x 8" [M20 x 203]
HIGH STRENGTH HEX BOLT (FBX20b*)
AND NUT (FNX20b*) WITH 2

WITH 2 FLAT WASHERS (FWCI10a*)

@ USE CLASS GENERAL CONCRETE TO CONSTRUCT ANCHOR.

@ PAINT ANY AREAS WHERE GALVANIZING IS BROKEN OR

HARDENED FLAT WASHERS 3
(FWC20b%) 761,
777777 NESTED
W-BEAM
12 GA. [2.7]
¥ b\
29/32" x 1 1/8" [23.0 X 28.6] BOX BEAM SUPPORT [S—— 1/2 1A x 1 1720 (M12 x 387
SPLICE BOLT SLOT FOR 5/8" DIA. BRACKET (FPPOI*) HEX BOLT (FBX12a*) AND
[M16] GUARDRAIL BOLT & RECESS NUT (FNX12a*) WITH 2 FLAT
NUT (FBBOI1*) TYP. *J\/'* WASHERS (FWCI12a*)
SECTION D-D SECTION C-C

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

METAL IS BARE ON W-BEAM OR BOX BEAM RAIL WITH
ONE COAT OF ZINC RICH PAINT AND TWO COATS OF
ALUMINUM PAINT PER SECTION 710.

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

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606,710,711 606-58

BOX BEAM TO MGS
TRANSITION SECTION

MONTANA DEPARTMENT
OF TRANSPORTATION

MDTS




DTL. DWGS. WHERE PARTS USED
SCHEDULE OF GUARDRAIL HARDWARE SlellolZ2olSeF12818 ololnlml|®l<]o
DESIGNATION DTL.DWG.NO. |GUARDRAIL g i I v e B e g g I I I
DESCRIPTION METRIC DESCRIPTION wos-###) | Tvre @ |B|3|3|3|B]2|Q[8[3|3|2]|8|8[3|3[2]|2]|8[8|3
FBBO1-05 |5/8" DIA. GUARDRAIL BOLT & RECESS NUT M16 GUARDRAIL BOLT & RECESS NUT 82 w X x| x X X X X
FBBO1-05 |5/8" DIA. GUARDRAIL BOLT M16 GUARDRAIL BOLT 82 w X X
FBB06-07 |5/8" DIA. GUARDRAIL BOLT & RECESS NUT M16 GUARDRAIL BOLT & RECESS NUT 82 w x| x
FBX10a |3/8" DIA. HEX BOLT M10 HEX BOLT 82 B X X X
FBX12a | 1/2" DIA. HEX BOLT M12 HEX BOLT 82 B X x| x X
FBX14a 9/16" DIA. HEX BOLT M14 HEX BOLT 82 B X
FBX16a |5/8"' DIA. HEX BOLT M16 HEX BOLT 82 w X X
FBX20a 3/4" DIA. HEX BOLT M20 HEX BOLT 82 w X
FBX20b | 3/4" DIA. HIGH STRENGTH HEX BOLT* M20 HIGH STRENGTH HEX BOLT* 82 B X x| x| x| x
FBX22a | 7/8" DIA. HEX BOLT M22 HEX BOLT 82 w X
FBX22b | 7/8" DIA. HIGH STRENGTH HEX BOLT* M22 HIGH STRENGTH HEX BOLT* 82 w x| x| x|x
FBX24b | 1" DIA. HIGH STRENGTH HEX BOLT* M24 HIGH STRENGTH HEX BOLT* 82 B X
FCAO1 | CABLE ASSEMBLY CABLE ASSEMBLY 84 w X X
FMMO1 | CABLE WEDGE CABLE WEDGE 94 c X
FMMO2 | POST SLEEVE POST SLEEVE 84 w X X
FNS20 | 3/4" DIA. SQUARE NUT M20 SQUARE NUT 82 c X
FNXI0a |3/8' DIA. HEX NUT M10 HEX NUT 82 B X x| x X
FNX12a 1/2" DIA. HEX NUT M12 HEX NUT 82 B X XX X
FNX14a | 9/16" DIA. HEX NUT M14 HEX NUT 82 B X
FNX16a | 5/8' DIA. HEX NUT M16 HEX NUT 82 w X x| x X
FNX20a | 3/4" DIA. HEX NUT M20 HEX NUT 82 cw X X
FNX20b | 3/4" DIA. HIGH STRENGTH HEX NUT M20 HIGH STRENGTH HEX NUT 82 B x| x| x
FNX22b | 7/8" DIA. HIGH STRENGTH HEX NUT M22 HIGH STRENGTH HEX NUT 82 B x| x| x|x
FNX24a | 1" DIA. HEX NUT M24 HEX NUT 82 w X X
FNX24b | 1" DIA. HIGH STRENGTH HEX NUT M24 HIGH STRENGTH HEX NUT 82 B X
FPAOI | GUARDRAIL ANCHOR BRACKET & END PLATE GUARDRAIL ANCHOR BRACKET & END PLATE 84 w X X
FPBO1 BEARING PLATE BEARING PLATE 18 & 46 w X X
FPPO1 | BOX BEAM SUPPORT BRACKET BOX BEAM SUPPORT BRACKET 97 B x| x| x|x X
FRH20a | 3/4" DIA. HOOKED ANCHOR ROD M20 HOOKED ANCHOR ROD 82 c X
FWC10a | 3/8' DIA. FLAT WASHER M10 FLAT WASHER 82 B X X X
FWC12a | 1/2" DIA. FLAT WASHER M12 FLAT WASHER 82 B X X X
FWC14a |9/16" DIA. FLAT WASHER M14 FLAT WASHER 82 B X
FWC16a | 5/8" DIA. FLAT WASHER M16 FLAT WASHER 82 w x| x x| x| x| x| x]x X
FWC20a | 3/4" DIA. FLAT WASHER M20 FLAT WASHER 82 cw X X
FWC20b | 3/4" DIA. HARDENED FLAT WASHER M20 HARDENED FLAT WASHER 82 B X x| x| x
FWC24a 1" DIA. FLAT WASHER M24 FLAT WASHER 82 w X X
FWRO3 | RECTANGULAR PLATE WASHER RECTANGULAR PLATE WASHER 84 w X
PDBOI | 8" WOOD BLOCKOUT 205 WOOD BLOCKOUT 05A & 058, w x| x x| x
11A &11B
PDBII | 12" WOOD BLOCKOUT 305 WOOD BLOCKOUT 23AOZ’ 238 w X x| x
PDE02 | W00D GUARDRAIL POST WO00D GUARDRAIL POST 05A & 11A w X X
PDE09 | CRT POST CRT POST 46 w X X
PDFOI | WOOD BREAKAWAY POST WO00D BREAKAWAY POST 46 w X X
PFPO1 | STRUT AND YOKE ASSEMBLY STRUT AND YOKE ASSEMBLY 18 w X
PLSO1 | SOIL PLATE SOIL PLATE 92 & 97 B x| x]x
PLSO3 | SOIL PLATE SOIL PLATE 46 w X
PSEO5 | TYPE D BOX BEAM POST TYPE D BOX BEAM POST 97 B X
PSEO8 | TYPE A BOX BEAM POST TYPE A BOX BEAM POST 97 B X X X
PTEO5 | STEEL TUBE STEEL TUBE 46 w X
PTEO6 | STEEL TUBE STEEL TUBE 18 w X
PWEO1 | STEEL GUARDRAIL POST STEEL GUARDRAIL POST 058 w X X X
RBMOI | BOX BEAM RAIL BOX BEAM RAIL 98 B X X x| x
RBMO5 | BOX BEAM TERMINAL RAIL BOX BEAM TERMINAL RAIL 98 B X
RBS01 BOX BEAM SPLICE PLATE BOX BEAM SPLICE PLATE 98 B X
RCE03 | CABLE END ASSEMBLY CABLE END ASSEMBLY 94 c X
RCMO1 | 3/4" DIA. CABLE 19.1 DIA. CABLE 94 c X
RTEO1b | THRIE-BEAM TERMINAL CONNECTOR THRIE-BEAM TERMINAL CONNECTOR 23A & 23B w x| x
RTMOla-b | 4-SPACE THRIE-BEAM (6'-3" LENGTH) 4-SPACE THRIE-BEAM (1.905 m LENGTH) 23A & 23B w x| x
RTM02a-b 8-SPACE THRIE-BEAM (12'-6" LENGTH) 8-SPACE THRIE-BEAM (3.81 m LENGTH) 23A & 23B w XX
RWEOla-b |W-BEAM END SECTION (FLARED) W-BEAM END SECTION (FLARED) 88 w X
RWE02a-b | W-BEAM TERMINAL CONNECTOR W-BEAM TERMINAL CONNECTOR 88 w x| x| x| x|x
RWEO6a-b | W-BEAM END SECTION (BUFFER) W-BEAM END SECTION (BUFFER) 88 w X
RWMO2a-b | 2-SPACE W-BEAM (12'-6" LENGTH) 2-SPACE W-BEAM (3.81 m LENGTH) 88 w X
RWMO4a-b | 4-SPACE W-BEAM (12'-6" LENGTH) 4-SPACE W-BEAM (3.81 m LENGTH) 88 w x| x x| x{x|{x|x|x
RWMO8a-b | 8-SPACE W-BEAM (12'-6" LENGTH) 8-SPACE W-BEAM (3.81 m LENGTH) 88 w X
RWM14a | BCT TERMINAL RAIL SECTION BCT TERMINAL RAIL SECTION 18 w X
RWM22a-b | W-BEAM (25'-0" LENGTH) W-BEAM (7.62 m LENGTH) 88 w x| x x| x| x|x X
RWTO02a-b W-BEAM TO THRIE-BEAM TRANSITION W-BEAM TO THRIE-BEAM TRANSITION 23A & 23B w XX
SECTION (7'-3 1/2" LENGTH) SECTION (2.223 m LENGTH)
N/A TYPE B BOX BEAM POST TYPE B BOX BEAM POST 97 B X
N/A SUPPORT BRACKET WITH SUPPORT BRACKET WITH 97 B X
TS6 x 6 x 3/16 BLOCKOUT TS152 x 152 x 4.8 BLOCKOUT
N/A TRANSITION POST TRANSITION POST 97 B X
N/A TS6 x 6 x 3/16 BR. APP. SECT. TS152 x 152 x 4.8 BR. APP. SECT. 98 B X
UPPER RAIL NO. 1 UPPER RAIL NO. 1
N/A TS6 x 2 x 1/4 BR. APP. SECT. TS152 x 51 x 6.4 BR. APP. SECT. 98 B X
LOWER RAIL NO. 1 LOWER RAIL NO. 1
N/A TS6 x 2 x 1/4 BR. APP. SECT. TS152 x 51 x 6.4 BR. APP. SECT. 98 B X
LOWER RAIL NO. 2 LOWER RAIL NO. 2
N/A TS6 x 2TOTS6 x 6 TS152 x 51 TO TS152 x 152 98 B X
CONNECTION SLEEVE CONNECTION SLEEVE
N/A TS6 x 2 CONNECTION SLEEVE TS152 x 51 CONNECTION SLEEVE 98 B X
N/A TS6 x 6 x 3/16 TRANSITION RAIL TS152 x 152 x 4.8 TRANSITION RAIL 98 B X
N/A 1/4" SHIM PLATE 6.4 SHIM PLATE 99 B X
N/A ANCHOR RAIL SECTION ANCHOR RAIL SECTION 99 B X
N/A RUB RAIL ANCHOR BRACKET (JERSEY RAIL) RUB RAIL ANCHOR BRACKET (JERSEY RAIL) 99 B X
N/A RUB RAIL ANCHOR BRACKET RUB RAIL ANCHOR BRACKET 99 B X
(VERTICAL BRIDGE RAIL) (VERTICAL BRIDGE RAIL)
N/A TS6 x 2 x 3/16 RUB RAIL TS152 x 51 x 4.8 RUB RAIL 99 B X

* FURNISH HIGH STRENGTH BOLTS IN ACCORDANCE WITH ASTM F3125 GRADE A325.

NOTES:

@ SEE AASHTO-AGC-ARTBA JOINT COMMITTEE
TASK FORCE 13 REPORT "A GUIDE TO
STANDARDIZED HIGHWAY BARRIER HARDWARE"
PUBLICATION FOR ADDITIONAL AND DETAILED
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ALL METRIC DESCRIPTION DIMENSIONS ARE
MILLIMETERS (mm) UNLESS OTHERWISE NOTED.

HARDWARE SPECIFICATIONS.

@ GUARDRAIL TYPE CODES:

W = W-BEAM METAL GUARDRAIL
C = CABLE GUARDRAIL
B = BOX BEAM GUARDRAIL




11/8"

TN

\ ]

3/4" DIA. SQUARE NUT

FN

NOTES:

S520*

HEX BOLTS
B0LT 5125| DESIGNATION | . | (M;—N.)
REGULAR HEX BOLTS
3/8" DIA. FBX10a 31/2" 11/2"
3/8" DIA. FBX10a 7 1/2" 11/2"
1/2" DIA. FBX12a 11/2" FULL
1/2" DIA. FBX12a 21/2" 13/4"
9/16" DIA. FBX14a 8" 2"
5/8" DIA. FBX16a 11/2" FULL
3/4" DIA. FBX20a 8" 2"
3/4" DIA. FBX20a 9 1/2" 2
HIGH STRENGTH HEX BOLTS
3/4" DIA. FBX20b 2 11/2"
3/4" DIA. FBX20b 4 2
3/4" DIA. FBX20b 8 2
7/8" DIA. FBX22b 17-0" AS REQUIRED
1" DIA. FBX24b | AS REQUIRED | AS REQUIRED
5/16" ’
r 7/32" % ! 5‘/ 16
N T ‘
L 5/8"

GUARDRAIL HARDWARE

A |
I
HEX NUT ELAT WASHERS
DESIGNATION WASHER | DESIGNATION
NUT SIZE A e "
REGULAR HEX NUTS REGULAR FLAT WASHERS
3/8" DIA. FNX10a 3/8" DIA. FWC10a
1/2" DIA. FNX12a 1/2" DIA. FWCI2a
9/16" DIA. FNX14a 9/16" DIA. FWC14a
5/8" DIA. FNX16a 5/8" DIA. FWCI6a
3/4" DIA. FNX20a 3/4" DIA. FWC20a
1" DIA. FNX24a 1" DIA. FWC24a
HIGH STRENGTH HARDENED
HEX NUTS FLAT WASHERS
3/4" DIA. FNX20b 3/4" DIA. FWC20b
7/8" DIA. FNX22b
1" DIA. FNX24b
RECESS ONE
OR BOTH SIDES
DESIGNATION L T
* (MIN.)
;777; FBBO1 11/4"| 11/8"
15/16" - {-—1f— FBBO2 2" 13/4"
(R FBBO3 10" 4"
¢ ) FBBO4 1'-6" 4"
FBBOS 2-1" 4"
FBBO6 -2 | 4 1/16"
FBBO7 1-9" | 4 1/16"
5/8" DIA. GUARDRAIL BOLT & RECESSED NUT
FBBO1-07*
16
(I
3" (MIN.)
2 1/4" R
(MIN.)

3/4" DIA. HOOKED ANCHOR ROD

@ FURNISH BOLTS AND ANCHOR RODS MEETING THE REQUIREMENTS
OF SUBSECTION 705.01.1.

@ FURNISH HIGH STRENGTH BOLTS MEETING THE REQUIREMENTS OF

SUBSECTION 711.06.

@ GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH

SUBSECTION 705.01.1.

@ 35° THREAD ANGLE FOR BOLTS FBB06-07.

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

FRHZ20a*

3/4”$

3" (MIN.)

METRIC GUARDRAIL HARDWARE

2N\ ]
— — PR S — — 4{,7 — 1.
<~ _
L;,
HEX BOLTS HEX NUT FLAT WASHERS
DESIGNATION T DESIGNATION WASHER | DESIGNATION
BOLT 5125| " | L | o NUT SIZE s e N
REGULAR HEX BOLTS REGULAR HEX NUTS REGULAR FLAT WASHERS
MI10 FBX10a 89 38 M10 FNX10a M10 FWC10a
M10 FBX10a 191 38 M12 FNX12a M12 FWC12a
M12 FBX12a 38 FULL M14 FNX14a M14 FWC14a
M12 FBX12a 63 44 M16 FNX16a M16 FWC16a
M14 FBX14a 203 51 120 FNX20a 120 FWC20a
M16 FBX16a 38 FULL m24 FNX24a M24 FWC24a
M20 FBX20a 203 51 HIGH STRENGTH HARDENED
120 X209 a1 5 HEX NUTS FLAT WASHERS
HIGH STRENGTH HEX BOLTS M20 FNX20b M20 Fwc20b
M20 FBX20b 51 38 mM22 Flx22b
M20 FBX20b 102 51 M24 FNX24b
120 FBX20b 203 51
M22 FBX22b 305 AS REQUIRED
m24 FBX24b | AS REQUIRED| AS REQUIRED
RECESS ONE
OR BOTH SIDES
33
DESIGNATION . T
| * (MIN.)
;, — ,; FBBOI 32 29
24 I FE FBBO2 51 44
L FBBO3 254 102
f ) FBBO4 457 102
|
p FBBO5 635 102
FBBO6 356 103
FBBO7 533 103
M16 GUARDRAIL BOLT & RECESSED NUT
FBBO1-07*
457
|
F== (LKA §
M
\
60 R
(MIN.)

NOTES:

M20 SQUARE NUT

FNS20%*

M20 HOOKED ANCHOR ROD

FRHZ20a*

wi

@ FURNISH BOLTS AND ANCHOR RODS MEETING THE REQUIREMENTS
OF SUBSECTION 705.01.1.

@ FURNISH HIGH STRENGTH BOLTS MEETING THE REQUIREMENTS
OF SUBSECTION 711.06.

@ GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH
SUBSECTION 705.01.1.

@ 352 THREAD ANGLE FOR BOLTS FBB06-07.

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

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

75 (MIN.)

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606, 705, 711

DWG. NO.
606-82

GUARDRAIL HARDWARE

MONTANA DEPARTMENT
OF TRANSPORTATION




6'-6" [1980]

2 11/16" 5 1/4"
7" [177.8] _[68.3] [133.4]

¢ 3/8" [9.5]ﬂ ’-**—‘ ’»3/8” [9.5]

3/4" [19.1] DIA. CABLE TO
BE SWAGE CONNECTED

IRRNRRNRNRRNRN 39 | | ARRRRRNRRERANY
1" [25.4] Z
11/4" [31.8]
1 5/8" [41.3] 3/4" [19.1] DIA. (6 x 19)
STANDARD SWAGED FITTING OALVANIZED CABLE
AND STUD (STUD THREADED
ENTIRE LENGTH)
NOTES:
@ FOR RELATED FASTENER HARDWARE SEE FWC24a*, FNX24a* AND @ WIRE ROPE IS TO CONFORM TO THE REQUIREMENTS OF AASHTO
FPAOT*. M30 [M30M] AND BE 3/4" [19.1 mm] PREFORMED, 6 x 19, WIRE
STRAND CORE OR INDEPENDENT WIRE ROPE CORE (IWRC),
@ MACHINE THE SWAGED FITTING FROM HOT-ROLLED CARBON STEEL GALVANIZED, RIGHT REGULAR LAY, MANUFACTURED OF IMPROVED
CONFORMING TO THE REQUIREMENTS OF ASTM A576 [A576 M], PLOW STEEL WITH A MINIMUM BREAKING STRENGTH OF
GRADE 1035, AND ANNEAL SUITABLE FOR COLD SWAGING. 42,800 POUNDS [190.4 kN].
GALVANIZE THE SWAGED FITTING IN ACCORDANCE WITH
SUBSECTION 711.08 BEFORE SWAGING. @ THE STUD IS TO CONFORM TO THE REQUIREMENTS OF ASTM F568
DRILL A LOCK PIN HOLE TO ACCOMMODATE A 1/4" [6.4 mm], [F568M] CLASS 8.8 AND BE GALVANIZED IN ACCORDANCE WITH
PLATED SPRING STEEL PIN THROUGH THE HEAD OF THE SWAGED AASHTO M232 [M232M] (ASTM A153 [153M]). PRIOR TO GALVANIZING,
FITTING TO RETAIN THE STUD IN THE PROPER POSITION. MILL A 3/8" [9.5 mm] SLOT INTO THE STUD END FOR THE LOCKING PIN.

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

CABLE ASSEMBLY

FCAOT*

1 .3/4" [44.5]
3/4" [19.1]
DIA. (TYP.) J, -
} } 2" 2 3/8"
2" [50] ‘ i i ‘ 15/16" [23.8] R ; - [50.8] [60.3]
1 ‘7—1—7+7ﬂ¢ L 15/8"
€P | | . [41.3] J 3/8" a
| | | | 34.8° ~ [9.51
4 [102] . | | . : R
! \ \ ! e : | :
As S [ P — l~— 1 15/16" ‘
éD | | ‘ BENT PLATE [50)! ‘ ‘ ‘
g I [ P o
[406]| 4" [102] ‘ \ [ ‘ | [ \
| |
! . 3" [80] | I
| | 3/8" [10]
O ”‘ .
‘ } } ‘ | | ‘ | 6" [150]
4" [102] \ i i \ \ 11716 | | |
I ! . [27.0] | |
| \ \ | DIA. | | \
+ ?7—4—747?7 2 1/4" [60] —— —p— | |
2" [50] ‘ ‘ : 11/8" \ ‘ \
} } ‘ [30] | ‘ |
| |
11720 |
| [40] :
ANCHOR BRACKET & END PLATE POST SLEEVE
FPAOT* FMMO2*
3/16" [4.8]
(APPROX.
BASE METAL 3 [76.2]
THICKNESS)
| NOTES:
| (©® ANCHOR BRACKETS, END PLATES AND RECTANGULAR UNITS SHOWN IN BRACKETS [] ARE
13/4" PLATE WASHERS ARE TO CONFORM TO THE REQUIREMENTS METRIC AND ARE IN MILLIMETERS (mm)
[44.5] - — OF AASHTO M270 [M270M] (ASTM A709 [A709M]) UNLESS OTHER UNITS ARE SHOWN.
; 7/8" [22.25] GRADE 36 [250] STEEL PLATE. POST SLEEVES ARE
| TO CONFORM TO THE REQUIREMENTS OF ASTM A53
- [A53M] GRADE B. DETAILED DRAWING
o [38.1] REFERENCE DWG. NO.
11/16" X 1 ] @ GALVANIZE FABRICATED PARTS IN ACCORDANCE WITH STANDARD SPEC. 606-84
[17.5 x 25.4] SUBSECTION 711.08. DO NOT PUNCH, DRILL, OR SECTION 606, 711 -
SLOTTED HOLE CUT AFTER GALVANIZING.
* SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF W-BEAM METAL
RECTANGULAR PLATE WASHER GUARDRAIL HARDWARE. GUARDRAIL HARDWARE
FWR03*
MONTANA DEPARTMENT
OF TRANSPORTATION




— THICKNESS (SEE NOTES)

15/16" 15/16" [23.8] R
[23.8] R
100 117/32"
[38.9]
336 |[H A I L
[81.0] ) \
" g 11 116" 1270
T ERN X
18261 | | o160 ‘
1/16" 9/16" [14.3] TOLERANCE
[1.6] 1-1/4" (+ 3/16") [311.2 (+4.8)] | -0+ 3/167)
I ! [(-0.0,+4.8)]

¢ Sp

LICE

2'(-1/4"+1 1/4")
[50(-5,+30)]

POST BOLT SLOT
3/4" x 2 1/2"
[19.1 x 63.5]

SPLICE BOLT SLOT
29/32" x 1 1/8"

2(-1/4"+1 1/4")
[50(-5,+30)] —

RWMO2a-b*
RWMO4a-b*
RWMO8a-b*

(12'-6" [3.81 m] LENGTH)

Bl

4 1/4"
[108]

[23.0 x 28.6]

RWM22a-b*

(25'-0" [7.62 m] LENGTH)

o
CONTOUR TO FIT [610]
OVER RE-3-73 DIA.
Il Il
gof\—& —o>
‘ 8 1/2" ‘ 7 1/2"
2159 190.5
2 1/4" [57.2] it v ]
o o
I'-1/4" 1'-4" [406.4]
[311.2] ™" (APPROX.)
b \
L SLOTTED HOLES
20/32 x 1 1/8"
[23.0 x 28.6]

W-BEAM END SECTION (BUFFER)

RWEO6a-b*
NOTES:
#* DESTINATION METAL
SUFFIX THICKNESS
a 12 GAUGE [2.7 mm]
b 10 GAUGE [3.5 mm]

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

2'-3 1/2" [698.5]

6 1/4"
[158.0] 1-9 1/4" [540.5]
\
1-1/2"
[317.5] LAP
¢ POST \
BOLT SLOT 47‘
| | 10"
3 3/8" : [254.0]

B

[85.7]

SPLICE BOLT SLOT
29/32" x 1 1/8"

[23.0 x 28.6]

41/4" 41/4"

[108] }4[]08]
| |

6 1/8"] | :‘ :‘ E—

opyar| (15560 LI B —

- | N

TEX) 7 N i ‘

[155/6] | E—

(3 +)

2" [50] 4’] L‘*

POST BOLT SLOT
3/4" x 2 1/2"
[19.1 x 63.5]

W-BEAM END SECTION (FLARED)
RWEO1a-b*

CROSS-SECTION IS TO
REST WITH RWMO02a-b or RWM22a-b

3" [75]

NEUTRAL AXIS

Ah

3 3/8 25.5° BEND REQUIRED
(8571 ONLY FOR USE IN MELT
‘ 2-6" [762.0]
T 1
7 1/4"
[183.0] | 1'-10 3/4" [579.0]
4 1/4 ‘ 4
[108] [102]
3" [75] — | | | 2 150]
| T |
o)
i i W T 02
- / ‘ | [89] 1-1/4"
: 3 120 | [311.2]
g N [89]
o
\ T
/é — BEND AND HOLE
29/32" x 3" 1" [25.4] ONLY REQUIRED TO
[23.0 x 76.2] DIA. HOLES MODIFY CONNECTOR
FOR USE IN MELT
stors 3/4" x 2 1/2"
[19.1 x 63.5]
POST BOLT SLOT
(OPTIONAL)

W-BEAM TERMINAL CONNECTOR
RWEO2a-b*

UNITS SHOWN IN BRACKETS [] ARE

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

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

DWG. NO.
606-88

W-BEAM METAL
GUARDRAIL HARDWARE

MDTA

MONTANA DEPARTMENT
OF TRANSPORTATION




3/4" [M20] WASHER FLATTEN FOR WRENCH
(FWC20a*)

5/8" [16]
(TYP.)
3/4" [20] DIA.

e 00000nnnononone

@ WIRE ROPE AND CONNECTING HARDWARE ARE TO CONFORM TO THE REQUIREMENTS OF AASHTO M30
[M30M] TYPE 1 CLASS A, 3/4" [19.1] ROPE. CONNECTING HARDWARE MUST DEVELOP THE FULL
STRENGTH OF A SINGLE CABLE (25,000 LB [111.2 kN]). CAST STEEL COMPONENTS ARE TO
CONFORM TO THE REQUIREMENTS OF AASHTO M103 [MI103M] (ASTM A27 [A27M]). MALLEABLE IRON
CASTINGS ARE TO CONFORM TO THE REQUIREMENTS OF ASTM A47 [A47M].

@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.

@ DESIGN SOCKET BASKETS FOR USE WITH THE WEDGE DETAILED IN THIS DRAWING.

@ALTERNATE HARDWARE DESIGNS WILL BE CONSIDERED FOR APPROVAL PROVIDED THEIR CONNECTION
DETAILS, FOR THE PURPOSE OF MAINTENANCE SUBSTITUTIONS, ARE COMPATIBLE WITH THE DETAILS OF
THIS DRAWING AND THEIR OPERATING CHARACTERISTICS ARE SIMILAR TO THOSE OF THE HARDWARE
IN THIS DRAWING.

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

CABLE END (CAST
STEEL OR MALL IRON)

; 3/4" [19.1] DIA.CABLE

R.H. = RIGHT HAND CABLE WEDGE
L.H. = LEFT HAND 3/4" [M20] HEX
NUT (FNX20a*) 7 172" [190] [60] 3/4" [M20] SQ. NUT
R.H. TR (FNS20M)
11/4" [30]

CABLE END ASSEMBLY
RCEO3*
0.437" [11.1] | 1.844" [46.8]

< | ;
0.843" '- 0.562" J
[21.4] - [14.3] :
0.203" [5.2] R (TYP.) N——— CAST STEEL
OR MALL IRON
0.125" [3.2]
CABLE WEDGE

FMMO1*

3/4" [19.1] DIA. - 3 x 7 WIRE ROPE

3/4" [19.1] DIA. CABLE
RCMO1*

NOTES:

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-94

LOW-TENSION CABLE
GUARDRAIL HARDWARE

MONTANA DEPARTMENT
OF TRANSPORTATION




’<7 11/16" [17.5]

11/16" []7.5]—>‘

o I
2021 || }\ |
7" OR 9"

[178 OR 229] @ A ‘\é,,
x ;lm

5/8' [15.9] DIA. | }‘\
HOLES (LOWER o
HOLES FOR BR. 1/ “
APP. SECT. ONLY) i

5-g" |
[1625] |
8 x 2-0" x 1/4" |
[200 x 610 x 6.4] |
PL. SOIL PLATE |

(PLSO1%) j\ |

}\

‘¥ |
- |

|

BOTTOM CORNERS |
MAY BE CLIPPED |
2" x 2" [50 x 50] |

TO AID DRIVING T \‘ y

\ ‘;
B 1/8" [3 mm]VZ” [51 mm] 7,ﬁ,,,

OPTIONAL FOR HANDLING
DURING GALVANIZING

TYPE A BOX BEAM POST AND SOIL PLATE
PSE08* AND PLSOI1*

3 5" x 31/2" x 3/8" L

[76] [127 x

172" x 3"
[12.7 x 76.2] SLOT

o
_y150]

|
|
5/8" x 3" ‘
[15.9 x 76.2] SLOT !
4.1/2"
[114]

BOX BEAM SUPPORT BRACKET
FPPOT*

,i_r_ﬁ_i

178" [3 mm] V 2" [51 mm] | 0

I P
B S3x57 /
[S75 x 8.5 kg/m]
[76]\ g J L 2
3/4" [19.1] DIA. HOLE,

3-0"
[915]

2-0"
[610]

4" [100]

3/8" [59]
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TYPE B BOX BEAM
POST AND SOIL PLATE

PLSOI1*

NOTE:
TRANSITION POST
NOT SHOWN FOR
CLARITY.

TS6 x 6 x 3/16

TUBE BLOCKOUT

GUSSET

3/4" [19.1] DIA.
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6-0"
[1830]

4%\? wée x 9 7'%'77

i [W150 x 13.5 kg/m] —
57/8" 4"
[150] 3/4" [19.1] DIA. [100]
HOLE, OPTIONAL
FOR HANDLING
DURING GALVANIZING

TRANSITION POST

NOTES:

@ MANUFACTURE POSTS USING STEEL CONFORMING TO AASHTO M
183 [183M] (ASTM A 36 [36M]).

(ASTM A 709 [709M]) GRADE 36 [250] STEEL.
CONFORM TO THE APPLICABLE AWS CODE.

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

@ GALVANIZE FABRICATED POSTS, BLOCKOUTS, BRACKETS AND
MISC. COMPONENTS IN ACCORDANCE WITH SUBSECTION 711.08.
DO NOT PUNCH, DRILL, OR CUT AFTER GALVANIZING.

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

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

* O 1/8" [3 mm] N 2-10" [254 mm]
1/8" [3 mm] V 2-10" [254 mm]

sk

1/8" [3 mm] V3 172" [89 mm]

3/4" [19.1] DIA.
HOLES (BACK
FLANGE ONLY)

MANUFACTURE SOIL PLATES, SUPPORT
BRACKETS AND MISC. COMPONENTS USING AASHTO M 270 [270M]
ALL WELDING 1S TO

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

DWG. NO.
606-97

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

BOX BEAM

GUARDRAIL HARDWARE

MONTANA DEPARTMENT
OF TRANSPORTATION




1" [25.4] DIA. HOLES (TYP. TOP AND BOTTOM)

41/4"
[108] l:f ‘ 1/2" [12.7] DIA. HOLES }1 f~— 4 1/4" [108]
6" [152] —‘7 ~ \ N (TYP. TOP AND BOTT‘OM‘) T 6 [152] 77‘777\ L\ f - 3-6" [1068)
-\ 1 = = % — jg%%aé’s - s,
6 [152]| —- ¢ | o R ¢ — < — — 1 < 774;77 777777 — — 4 1/4" [108] /7_,5,/
- 1 1 R \
2-11 3/4" | “N" SPACES AT 6'-0" [1830] (TYP.) | 2-11 3/4 | 2-11" [890] A e 11527 50 [127]
T T T
[9091 L [909] LENGTH ="L" MINUS 3/4" [19] 19 [534]
FOR N=2 L=17'-11 1/2" [5478]; N=3 L=23-11 1/2" [7308]; . v
N=4 L=29-11 1/2" [9138]; N=5 L=35-11 1/2" [10 968] L 1127) DA HOLES 1/8" [3 mm]
BOX BEAM RAIL (TS6 x 6 x 3/16 [TS152 x 152 x 4.8]) BOX BEAM EXPANSION SPLICE END (TYP. TOP AND BOTTOM)
ONE END OF BOX BEAM RAIL ONLY. REQUIRED 5 sibes)
RBMO1* FOR BOTH RAILS AT THE EXPANSION SPLICE. SEE END COVER 316 15 mm] ( . a1 6\
PLATE DETAIL S ——— R
1" [25.4] DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM) 2 glgv; As,égfvfém = [35]
. (TYP.)
4 [102] 1/2' [127] DIA HOLES (5) PLCS. 4.1/4" [108] e 1/2" [12.7] DIA. HOLES END COVER PLATE DETAIL
" ‘ TYP. TOP AND BOTTOM 6" [152 TYP. TOP AND BOTTOM
or (1521 | ‘ ( | b ‘ | (121 ( / (BAR 5" x 3/16" x 0'-5 3/4" [127 x 4.8 x 146])
7‘Tﬂf — ——— ————— ——— = == BOX BEAM TERMINAL RAIL (TS6 x 6 x 3/16 [TS152 x 152 x 4.8])
“”E:”i 'ﬁ %:%:iﬁf %:iﬁ::ﬁ%it:f %% T RBMO5*
T \ | \ \ \ T
-4 2-0" ‘ 4-0" ‘ 2-0" i 4-0" | 2-11 3/4"
14067 [1220] ‘ [1220] ‘ [1220] ‘ [1220] " [909] TACK WELD 3/4" DIA. 8~ 7/8 [222] 53/8" x 5/8" x 2-3"
20-3 3/4" [6195] 3/8" [10] [M20] HIGH STRENGTH DIA. HOLES [136 x 15.9 x 684]
BEVEL (TYP.) HEX NUTS (TYP.) BAR (2 REQUIRED EACH
TS6 x 6 x 3/16 [TS152 x 152 x 4.8] BR. APP. SECT. UPPER RAIL NO.1 1 A A SPLICE) o o15)
XD o © /0 © o © 5 3/8" [136]
5/8"[159] =\~ L ____ . _ «4_>'<L>‘ ., ’<6—>'<4_>
1" [25.4] DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM) S oPACEs AT [102]i [152] ‘ lf 3/8' [9.5] PLATE ‘ [152] i[102]
f7g§4” 1/2" [12.7] DIA. HOLES (5) PLCS. 3 3/4" [95] 3 3" =1-9"176 = 532] ‘ A F ****************
6" [152] ' (TYP. TOP AND BOTTOM) 6" [152] [76] - [76] I . L = |
niEayE || | L LT 2 fosa] &2
T == ***T *’*’7 ***** — 1 - - B f*\’ 77777777777777777 ]
6 [152] | & ¢TI T T T e .- o BOX BEAM SPLICE PLATE
] r** 777T77‘ ! 77777 77777 ! 77 77777 1 T R RBSOT* 7/8" [22.2] DIA. HOLES 1" x 3" [25.4 x 76.2] SLOTS
I'-10 3/4" | 4-0" 1 4-0" 1 4-0" 1 4-0" 1 2-11 /4 (TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM)
[577] [1220] [1220] [1220] [1220] [895.5] oTE. NOTE:
20-10" [6352.5] WELD & GRIND SMOOTH TO FIT WELD & GRIND SMOOTH TO FIT
o INSIDE TS6 x 2 x 1/4 INSIDE TS6 x 6 x 3/16
TS6 x 2 x 1/4 [TS152 x 51 x 6.4] BR. APP. SECT. LOWER RAIL NO.1 2-2" [660] [TS152 x 51 x 6.4] [TS152 x 152 x 4.8]
(TYP.)
3/8" [10] 3" [76] —— i o i & i o | — 3"
‘ [152] | [204] 1 r152] | 1761
CUT 3 SIDES, ’*T****‘* ************ | |
BEND AND WELD -
— —?ﬁr—r?— — D — —+ 5 3/8" [136] 1: \ \ AN \ 5 3/8"
‘ ‘ 1 .3/8" [35] N [136]
7757 e 1T < TP — NS U |
15 7/8' [22.2] DIA HOLES ™\ \Z . : ‘ Lo ! !
1" [25.4] DIA. HOLES (2) PLCS. (Typ,[mp ]AND BOTTOM) 1" x 3" [25.4 x 76.2] SLOTS I'-2" [356] 8" [203] 1'-2" [356] 53/8
(TYP. TOP AND BOTTOM) ‘ ‘ [136]
NOTE:

2 —
/ﬂ\

(TYP. TOP AND BOTTOM)

1" x 4" [25.4 x 101.6] SLOTS 6"
(TYP. TOP AND BOTTOM)

_[152]

r‘f 31/2" [89]

1" [25.4] DIA. HOLES
(TYP. TOP AND BOTTOM)

TRANSITION RAIL (TS6 x 6 x 3/16 [TS152 x 152 x 4.8])

2 3/4"
[70] A 1/2" [12.7] DIA. HOLES (4) PLCS. o s e
3/16" [4.8] PLATE BENT
6" [152] —4 B N (TYP. TOP f"VD BOTTOM) N : & WELDED CONTINUOUS W
*f*‘* *r* ********** T = \ — [ R [ l J
orirs2] $ $ B e B 7 S %%%7 A \‘2[51] 9 5/8" [244] L B j T
*”" ‘ ’r’ || ”””””T ******** . 1.3/8" [35] 13/8 [35]
2-11 1/4" | 6-0" i 6-0" i TS6 x 2 [TS152 x 51] CONNECTION SLEEVE
[895.5] [1830] ‘ [1830] ‘
15'-2 1/4" [4631.5]
756 x 2 x 1/4 [TS152 x 51 x 6.4] BR. APP. SECT. LOWER RAIL NO. 2 6" [152]
Yoz TS6 x 6 x 3/16
“er [TS152 x 152 x 4.8] 6" [152]
1" [25.4] DIA. HOLES (TYP. TOP AND BOTTOM) L TS6 x 2 x 1/4
3 1/4" ‘ v [TS152 x 51 x 6.4]
[83] ——~ ﬁ 1 1/2" [12.7] DIA. HOLES (5) PLCS. 1 h\ ~— 4 1/4" [108] \ ~or
.6 5 (TYP. TOP AND BOTTOM) : 6" . X—4pY——+— X 6" [152] =
15271 | L | | 715271 3/16" [4.8] THICK —={{=— | X _
T ***r ***** f*** LT T =
6" [152]I —ﬁ% ﬁa 7 rrrrr j» S ?7 W— - 1/4" [6.4] THICK v
- ""’T"’ 1 ] \ i \ T TS6 x 6 x 3/16 TS6 x 2 x 1/4
311" ‘ ~0 ‘ _0 ‘ -0 ‘ _0 ‘ 2'-11 3/4" [TS152 x 152 x 4.8] [TS152 x 51 x 6.4]
[1195] ' [610] ' []220] ' [1220] ' [1330] ' [909] SECTION VIEW SECTION VIEW
22-10 3/4" [6984]

CUT TOP & SIDE WALLS TO SHAPE.

BEND BOTTOM WALL AS SHOWN.

TS6 x 2TOTS6 x 6 [TS152 x 51 TO TS152 x 152] CONNECTION SLEEVE

NOTES:

@ MANUFACTURE BOX BEAM RAIL ELEMENTS FROM EITHER ASTM
A 500 GRADE B COLD ROLLED TUBING, ASTM A 501 HOT-
ROLLED TUBING OR AUTOMOTIVE ROLLOVER PROTECTIVE STEEL
(ROPS). WHEN ASTM A 500 GRADE B STEEL IS USED, TEST
THE MATERIAL PER ASTM E 436.

@ FABRICATE SPLICE PLATES AND CONNECTION SLEEVES FROM
AASHTO M 270 [270M] (ASTM A 709 [709M]) GRADE 36
[250] STEEL PLATE. THE NUTS ARE TO BE PLAIN UN-COATED
3/4" DIA. [M20] HIGH STRENGTH HEX NUTS. WELD THE NUTS TO
THE PLATES IN ACCORDANCE WITH THE APPLICABLE AWS CODE.

@ GALVANIZE FABRICATED RAIL, CONNECTION SLEEVES, AND SPLICE
PLATES IN ACCORDANCE WITH SUBSECTION 711.08. DO NOT PUNCH,
DRILL, OR CUT AFTER GALVANIZING.

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

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606, 711 606-98

BOX BEAM
GUARDRAIL HARDWARE

MONTANA DEPARTMENT
OF TRANSPORTATION




1" [25.4] DIA. HOLES (2)
PLACES (TYP. TOP AND BOTTOM)

5/32" [4]

15/16" [23.8] e 1/2" [12.7] DIA. HOLE
(TOP AND BOTTOM)
2" [51] »‘ ‘ 1/2" [12.7] DIA. HOLES (5) PLACES (TYP. TOP AND BOTTOM)
4 [102]—J v 1 - 15/16" [23.8]
— 41/2" [114
‘ ] Tk /\ \[ ] | | | | | | ‘ | |
LTfﬁff\*** = =T - 1 = — 7] ;4%4”
52 Mo g 4 — g T Ty T - _
\ T [ 1 \ [ \ [ ‘ T
3" [76] 10 1/2" | 2'-0" ‘ 2-0" ‘ 2-0" ‘ 4-0" 7 47/16" ‘
[267] [610] ‘ [610] ‘ [610] ‘ [1220] "r178] [112] f~—
11'-5 1/2"
[3.495 m] 2-0" [1220]
RUB RAIL (TS6 x 2 x 3/16) [TS152 x 51 x 4.8]
TOP PLATE 9 7/16"

[240]

3 3/16" [81]

MIDDLE PLATE BOTTOM PLATE

TOP PLATE —j[=—s/8" 116

L o RN 1/4" [6]
[o o | L=

> (76] I N BorTOM PLATE ol 380 110

ANCHOR BRACKET FOR RUB RAIL CONNECTION
TO JERSEY SHAPE BRIDGE RAIL

2-3 3/8" [695] ‘

11/8" [28.5] r‘i
e

T

2'-3 3/8" [695]

I'-3 3/16"
[385]
6"

W I 2 1/4" [57]

\A 7/8" x I 7/8"

[22.2 x 47.6] SLOTS

MIDDLE PLATE

(3/8" [9.5] STEEL PLATE)

‘ 4” [102]

}4— 1.15/16" [49]

27/16" [62]1

2 3/16" [56] w

‘ 4” [102]

5" []27]1

T‘P /% I 172" [13]

ﬂ ﬁ I 172" [13]

5" [127]1

7/8" [22.2] DIA. HOLES (TYP.)

TOP PLATE
(3/8" [9.5] STEEL PLATE)

I'-1 5/16"
[338]

_

~— 2 3/8" [60]

1'-1 5/16"
[338]

/] i
~— 2 3/8" [60]

7/8" [22.2] DIA. HOLES (TYP.)

BOTTOM PLATE

(3/8" [9.5] STEEL PLATE)

}—-— 115/16" [49]

I'-4" [406]

4" [102] —

11/8" [28.5]
R =

i T

= 6" '
. sz 1/4" [57]

7/8" x 17/8" [22.2 x 47.6] SLOTS

97/16" MIDDLE PLATE 2'-3 3/8" [695]

TOP PLATE 1240] (3/8" [9.5] STEEL PLATE) o~ i v 1109)
— 115/16"

‘ | [49]
50 [127 1/2" [13]

MIDDLE PLATE { ]I jb‘l
L T TOP PLATE —=— 38" 110] 1516 \ 7
L 2 3/8"

[ o Vo [

x BOTTOM PLATE —/

T 1/4" (6]
- 1/4" (6] E
3 [76] JT ol 38" 110

[338]

[60]

7/8" [22.2] DIA.
HOLES (TYP.)

TOP PLATE AND BOTTOM PLATE

ANCHOR BRACKET FOR RUB RAIL CONNECTION
TO VERTICAL CONCRETE BRIDGE RAIL

(TOP AND BOTTOM PLATES ARE IDENTICAL
3/8" [9.5] STEEL PLATES FOR CONNECTIONS

TO VERTICAL SHAPES.)

SHIM PLATE
| (SEE DETAIL E)

ANCHOR BRACKET
(SEE DETAIL A)

2'-10 1/4" [870]

ANGLED RAIL (TS6 x 6 x 3/16)
[TS152 x 152 x 4.8] (SEE DETAIL B)

5/32 [4] ]
—{ | 1" [25]

BACK RAIL (TS6 x 6 x 3/16)
/ [TS152 x 152 x 4.8] (SEE DETAIL D)

\ FRONT RAIL (TS6 x 6 x 3/16)

3/83/16") [10(5) mm]

5/32" [4]

6" []52]:[:

DETAIL B
ANGLED RAIL (TS6 x 6 x 3/16)
[TS152 x 152 x 4.8]

I'-11 11/16" [602]

1" [25.4]

|

7

6"-12" [152-305 mm]

[TS152 x 152 x 4.8] (SEE DETAIL C)

ANCHOR RAIL SECTION

6'-2 1/8" [1883

L [152] )

8'-8" [2642]
] 2'-0" 6 3/8"
6" [610] | [162]

4 1/4" [108]

1'-8" [508]

FE e eisr o]

|
x 3" [25.4 x 76.2] SLOTS

(TYP. TOP AND BOTTOM)

1'-4" [407]

4 1/16" [103] —

N

3" [76]I

L
|
3 3/8" [86] 4 |

DETAIL

FRONT RAIL (TS6 x
[TS152 x 152

| | ‘ | | t"
— T
RV R ne b

[
(TYP. TOP AND BOTTOM) —/

172" [12.7] DIA. HOLES

C DETAIL D
BACK RAIL (TS6 x 6 x 3/16)
[TS152 x 152 x 4.8]

6 x 3/16) SHIM P

x 4.8]

|
— % 2" [51]
| |

I 7/8" [22]

1 3/16" [30.2] DIA.
HOLES (TYP.)

DETAIL E
LATE (1/4" [6.4] STEEL PLATE)

" 7 7/16"
7732 1e] 2 3/4" [69.9] 1189]
| "
| 35/8092] s DIA. HOLE e D
| / d 234 169.5] ——
6" [152] (: :p 1: :) N - 5 1/2" [139]
£ \\ Al ‘
w2~/ A3 —/ A4 T
1.3/16" [30.2] .
DIA. HOLES A2
FRONT LEFT PLATE
1'-3 5/8" [397]
7/32" [6
e 2 3/4" [69.9]
AT DIA. HOLE ~— 2 5/8" [67]
= 2 3/4" [69.5] jy i
A3 A ?é
5 15/16" [151] ] S LA 5 172" [139]
N A3 ‘
=

—] |~ 1" [25.4]

Al
BASE PLATE
1-11 11/16" ‘
[602] \
7 1/4"
[184]
A3

TOP AND BOTTOM PLATE

T

DETAIL A
ANCHOR BRACKET

NOTE:

ALL ANCHOR BRACKET COMPONENTS
ARE FABRICATED FROM %" [6.4]
STEEL PLATE MATERIAL.

A4
FRONT RIGHT PLATE

6" [152]

X —
3/16" [4.8]

THICK ———{=~— ‘

L

TS6 x 6 x 3/16
[TS152 x 152 x 4.8]

6" [152]

YR\ SEE RAIL DETAILS FOR
LOCATION OF HOLES

7S6 x 6 x 3/16
[TS152 x 152 x 4.8]

SECTION VIEW

3/16" [4.8]

THICK

6" [152]

756 x 2 x _3/16
[TS152 x 51 x 4.8]

TS6 x 2 x 3/16
[TS152 x 51 x 4.8]

=X [ 2" [51]

SEE RAIL DETAILS FOR
LOCATION OF HOLES

NOTES:

@ MANUFACTURE BOX BEAM RAIL ELEMENTS FROM
EITHER ASTM A 500 GRADE B COLD ROLLED
TUBING, ASTM A 501 HOT-ROLLED TUBING OR
AUTOMOTIVE ROLLOVER PROTECTIVE STEEL (ROPS).
WHEN ASTM A 500 GRADE B STEEL IS USED, TEST
THE MATERIAL PER ASTM E 436.

@ FABRICATE ANCHOR BRACKET AND RUB RAIL
CONNECTION COMPONENTS FROM AASHTO M 270
[270M] (ASTM A 709 [709M]) GRADE 36 [250] STEEL
PLATE.

@ GALVANIZE FABRICATED RAIL, ANCHOR BRACKET,
AND RUB RAIL IN ACCORDANCE WITH SUBSECTION
711.08. DO NOT PUNCH, DRILL, WELD OR
CUT AFTER GALVANIZING.

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

SECTION VIEW

GUARDRAIL HARDWARE.

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606, 711 606-99

BOX BEAM
GUARDRAIL HARDWARE

MONTANA DEPARTMENT
OF TRANSPORTATION






