
SPLICE BOLT SLOT 
29/32" X 1 1/8" 
[23.0 X 28.6] 

4 1/4" 

[108]0 

r (i_ SPLICE 

4 1/4" 

. I. ~ no81 

I .
I 
I 
I 

5/8" OJA. X 1 1/4" 
[M16 X 32] 

3/4" [19] 
DIA. HOLES 

0 

r(i_ POST 

~7" 

:_ _ _J[175J

fr--
[75] 

(TYP.) ---------+~ 
I 
I 

SPLICE BOLT 
(FBBOl*}{TYP.) POST HOLE DETAIL 

POST BOLT SLOT I I 
3/4" X 2 1/2" ----Q-II 
[] 9.1 X 63.5I ----+-+--+-~ T 

---<l>- ---¢-I 

[50] 

BEAM SPLICE 

(LAP IN DIRECTION OF ADJACENT TRAFFIC) 

6"1[155] 

8" 
[205] 

8" 
[205] 

r-

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

I 
PLAN 

I 3/4"x2 1/2" BOLT 

TYPICAL BEAM SPLICE 

8" 6" 

1/205{1 ---- 105~1 

;
751 14':f] 

, [350] 

175] 

3/4" [19] 
DIA. HOLE 

WOOD BLOCK 

POBOl* 

RAIL SPLICE 

TOP OF RAIL 

(i_ RAIL1SLOT PATTERN IN 
RAIL ELEMENT (TYP.) 

POST _l 
~=:::;pa:=:::i=:i:::;=======:;==;:=========j==========:;==~=~:'.:====;::;a:=i=:;:;~=7:::l 

POST 

]

31" 

----j ti. 

-----'-------'-+-'-----~-----'-+-'-------'----

6'-3" [1.905 m] , I• 

i ,3'-1 ½" [9551, 

6'-3" [1.905 m] 

RAIL ELEMENTS SPLICED AT 

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

DIRECTION OF ADJACENT TRAFFIC 

ELEVATION 

[790] 

NORMAL 
FINISHED 
SHOULDER 

2'-0" 1'-7" 
[0.6 m] [490] 

(MIN.®! APPROX. 

EDGE OF 
TRAFFIC 
LANE 

31" 
[790] 
@ 

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

I 
I I 
V\,---..J 

2'-0" 
[610] 

2% 
SLOPE 

TYPICAL INSTALLATION 

6" X 8"X 14" 
~-----REFLECTOR 

WOOD BLOCK (PDBO 1*) 

WASHER (FWC16a*) & 
RECESS NUT (FBB04*) 

W-BEAM 
(RWM04a-b*) ----, 

5/8" OJA. x 1'-6" 
{M16 X 457] 
GUARDRAIL BOLT 
(FBB04*) ---------:::::-+,...,fb,.J 

WOOD BLOCK 
(SEE DETAIL)-----~ 

POST HOLES 
(SEE DETAIL)------~ 

I 
I 
I 
I 

WOOD POST ~ 
(PDE02*) --------~/ : 

I 
I 
I 
I 
I 
I 
I 
I 

I I 

7" [175] 

2'-1" 
[635] 

3'-4" 
[1020]@ 

L_J_~----~ 

WOOD POST AND MOUNTING DETAIL 

@ STANDARD UNLESS SPECIFIED 
OTHERWISE IN PLANS. 

6'-0" 
{1830]@ 

POST DETAIL IN 
PAVEMENT APPLICATIONS 

8" [205] 

TOP OF 
WOOD 
POST 

3/4" [20] 

REFLECTOR/ZED 
TYPE III (HIGH 
INTENSITY) 
SHEETING WHITE OR 
YELLOW PER MUTCO 

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

3/4" [20] 

I 1 112" 
l.-c-:tl{35] 

3 [75] 

REFLECTOR 

(SEE NOTE 3) 

r C.A.C. FILL (,;;6 in. [150]) 

7" [180] MIN. ASPHALT OR CONCRETE 

NOTES: 

I 
I 
I 
I 
I 
I 
I 
I 

I I 
L_J 

SECTION A-A 

PAVEMENT 

Cl) INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE 
OF INSTALLATION. 

Q) 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 FEET [7.62 m], 
INCLUDING TERMINAL SECTIONS, WITH THE REFLECTOR/ZED 
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 
ANO TWO 3/16" [4.8] DIA. WASHERS IN PRE-DRILLED HOLES. 

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

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

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

CZ) USE LOWER HOLE ON NEW CONSTRUCTION INSTALLATIONS. 

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

* SEE OTL. OWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL 
HARDWARE. 

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

DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606, 704 

606-0SA 

/VIETAL GUARDRAIL -
WOOD POSTS (MGS) 

~MONTANA DEPARTMENT 
i_yii,,i_ ~ OF TRANSPORTATION 



3/4" [19] 

Iii.POST 

----+' ~ 1 1/8" [29] 

I Ii_ SPLICE 
4 1/4" 4 1/4" 

DIA. HOLES@ 
II I 1;001 7" 

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

SPLICE BOLT SLOT 
29/32" X 1 1/8" 
[23.0 X 28.6] 
(TYP.J -------..J.._ 

n 08c.,1,,_\,..__,,,-+i••_[~J1081 

I 

----cp-1 

I 
I 

POST BOLT SLOT I I 
3/4" x 2 1/2" • I 
{19.1 X 63.5] ------1--1------~~ ---<j)-1 

----©- --ch-I 

5/8" DIA. X 1 1/4" 
[M16 X 32] 
SPLICE BOLT 
(FBBOl*XTYP.) 

-3" [175} 

'J.Z'lL. 

POST HOLE DETAIL 

W-BEAM 
(RWM04a-b*) 

5/8" DIA. X 10" 
[M16 X 254] 
GUARDRAIL BOLT 
(FBB03*) ------~'-I-' 

ROUTED WOOD BLOCK 
(SEE DETAIL) ______) 

POST HOLES 
(SEE DETAIL) ______d--=,..JI 

I 
W6 x 8 5 I 

8" ---~ 6" [W152 x ~: 

[3501 f--- II 

~;1s1 I :: 

7" [175] 

2'-1" 
[635] 

3'-4" 
[1020]@ 

6'-0" 
[1830]@ 

BEA/VI SPLICE 

(LAP IN DIRECTION OF ADJACENT TRAFFIC) 

1 !'"< 1 ;;,,, ,, ,~' w l"I 1::e;,:r' i 

!___ 

3/8" {10} ___...j~ 3:i!' ~5!.E ~ l- 4 1/4" [108] 

RAIL 
SPLICE 

I. 

3'-1 

I' 

I, 

8" [205] 

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

TYPICAL BEAM SPLICE 

POST 

PLAN 

-r---

3/4"x2 1/2" BOLT 
SLOT PATTERN IN 
RAIL ELEMENT (TYP.) 

POST _l 

• 3'-1 ½" f9ss1 II• • 
6'-3" [1.905 m] 6'-3" n .9os ml I 

RAIL ELEMENTS SPLICED AT 

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

DIRECTION OF ADJACENT TRAFFIC 

ELEVATION 

, I 

ROUTED WOOD BLOCK 

PDB01* 

Ii_ RAIL 

W-BEAM 

STEEL POST ANO /VI0UNTING DETAIL 

@ STANDARD UNLESS SPECIFIED 
OTHERWISE IN PLANS. 

A 

A 

POST DETAIL IN 
PAVE/VIENT APPLICATIONS 

6" {150} 

TOP OF 
STEEL 
POST 

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

4" TO 5" 
[100 TO 130] 

URETHANE 
HINGE 

1" [25] 

1/4" /6] 
DIA. (TYP.) 

3/16" [SJ 

GAP MAX ~l. 3/4" 
[20] 

1 1/2" 
[35] 

REFLECTOR 

(SEE NOTE 3) 

r C.A.C. FILL (:.6 in. [150]) 

7" [180] MIN. ASPHALT OR CONCRETE 
PAVEMENT 

,...,....,...,..-,..-;l';.,.,rlJ''·~""-;i;,,,Jj~,,,,l;l';""'tl"J....,.,...,......,........,--.'':r-..;._;_c_ 

SECTION A-A 

NORMAL 
FINISHED 
SHOULDER 

EDGE OF 
TRAFFIC 
LANE 

2'-0" 
[0.6 mJ 
(MIN.) 

® 

31" 
/790] 

@ 

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

1'-5" 
[440] 

APPROX. 

II 
II II 
CV\.--.JJ 

2'-2" 
[660] 

2% 
SLOPE 

TYPICAL INSTALLATION 

NOTES: 

Q) INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE OF 
INSTALLATION. 

Q) USE ROUTED WOOD BLOCKS OR OTHER "MASH" APPROVED 
BLOCKS. 

Q) ATTACH REFLECTORS TO POSTS EVERY 25 FEET [7.62 m], 
INCLUDING TERMINAL SECTIONS, WITH THE REFLECTOR/ZED 
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 15 27 3/4" [705]. 

@ WIDENING 15 REQUIRED IF FINISHED SHOULDER 15 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. 

(Z) 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 OWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-058 

METAL GUARDRAIL -
STEEL POSTS (/VIGS) 

~MONTANA DEPARTMENT
PiA,i_ ~ OF TRANSPORTATION 



STANDARD 
MGS 

PAY 
LIMITS 

(j) 

+ I 

I. 

+ 

I 

STIFFENED GUARDRAIL SECTION PAY LIMITS @@@ 
STANDARD 

MGS 

6'-3'' [1905] 

~ ~ 

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

STANDARD MGS 

PAY LIMITS (j) 

6'-3'' [1905] 

~ 
I I 

~ 

15'-7 1/2" [4.76ml TRANSITION 

(OMIT ON DIVIDED ROADWAYS) 

2 SPACES@ 

3'-1 1/2" 
[955] 

I ~ I 

.I 

6 SPACES @ 1'-6 3/4" 

[475] 

~ 

STIFFENED GUARDRAIL SECTION 

1'-6 3/4" [475] POST SPACING 

DIRECTION 

OF TRAFFIC 

QUARTER POST SPACING 

STIFFENED GUARDRAIL SECTION PAY LIMITS @@ 

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

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

(OMIT ON DIVIDED ROADWAYS) 

~ ~ 
I 
~ 

I 

I. 12'-6" [3.81 m] /TYP) .I --c DIRECTION 

OF TRAFFIC 

HALF POST SPACING 

PAY 
LIMITS 

15'-7 1/2" [ 4.76ml TRANSITION (j) 

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

[475] 

STANDARD MGS 

PAY LIMITS (j) 

6'-3'' [1905] 

3'-1 1/2" 
[955] 

~ i i i i 

NOTES: 

(j) SEE DTL. DWG. NO. 606-05A AND 606-058 
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. 

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

@ RAIL IS RWM08a-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 
METRIC AND ARE IN MILLIMETERS (mm) 
UNLESS OTHER UNITS ARE SHOWN. 

DETAILED DRAWING 

STIFFENED GUARDRAIL 
SECTIONS (MGS) 

~MONTANA DEPARTMENT 
~i ~ OF TRANSPORTATION 



STANDARD MGS 

• • PAY LIMITS (j)' 1 • 

MINIMUM 

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

MINIMUM 

62'-6" [19.05ml 
GUARDRAIL 

3 CRT POSTS AT 6'-3" [1 .905 m] 
=12-6" [3.81 m] 

25'-0" {7.62 m] SPAN (OMIT 3 POSTS) 3 CRT POSTS AT 6'-3" {1.905 m] 
=12'-6" {3.81ml 

62'-6" [19.05ml 
GUARDRAIL 

I 
I 
I 

I I 
u 

STANDARD MGS 

• 'PAY LIMITS (j)' 1 • 

MINIMUM 

62'-6" [19.05ml 
GUARDRAIL 

I 
I 
I 

I I 
u 

STANDARD MGS 

PAY LIMITS (j) 

MINIMUM 

62'-6" /19.0SmJ 
GUARDRAIL 

I 
I 
I 

I I 
u 

I I 
r::1 
I I 
I I 
u 

I I 
r::1 
I I 
I I 
u 

A__, 

A 

I 

J~ 
I 
I 

I 

I I 
r::1 
I I 

12" {3001 I I 
CLEAR I_J 
(MIN.) -------1 

r----------------------------7 
1 OBSTRUCTION @ I 

I I 
I I 
I 22'-6" [6.86 m] (MAX.) I 

11111(_ 
DIRECTION 

OF TRAFFIC 

3 POSTS OMITTED 

I I 
r::1 
I I 
I I 
u 

------------

LONG SPAN MGS GUARDRAIL PAY LIMITS 50'-0" [15.24ml OR 62'-6" [19.05ml FOR 18'-9" {5.715ml SPAN@ 

3 CRT POSTS AT 6'-3" [1.905 m] 
=12'-6" /3.81 m] 

A__, 

A 

I 

J~ 
I 
I 

I 

I I 
r::1 
I I 

12" {3001 I I 
CLEAR I_J 
(MIN.) -------1 

18'-9" {5.715 m] SPAN (OMIT 2 POSTS) 

r--------------------, 
1 OBSTRUCTION @ 1 

I I 
I I 
I 16'-3" [4.95 m] (MAX.) I 

-c:: DIRECTION 

OF TRAFFIC 

3 CRT POSTS AT 6'-3" {1.905 m] 
=12'-6" /3.81 m] 

u~H 
I I 
r::1 
I I 
I I 
u 

I I 
r::1 
I I 
I I 
u 

2 POSTS OMITTED 

LONG SPAN MGS GUARDRAIL PAY LIMITS 50'-0" [15.24ml FOR 12'-6" {3.81 m] SPAN@ 

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] 
=12'-6" /3.81 m]=12'-6" /3.81 m] POST) 

A__, 
I 

□ 1 2H □ - -- H □ ~ □ ~-fH 

I I 
r::1 
I I 
I I 
u 

A 
jI 

I 
I 

I I 
r::1 
I I 

12" /300] I I 
CLEAR I_J 
(MIN.) -------1 

~ OBSTRUCTION @i 
I I 
I I 
I 10'-0" [3.05 mJ (MAX.) I 

-c:: DIRECTION 

OF TRAFFIC 

I I 
r::1 
I I 
I I 
u 

1 POST OMITTED 

I I 
r::1 
I I 
I I 
u 

I I 
r::1 
I I 
I I 
u 

STANDARD MGS POST 
AND BLOCKOUT (J) 

6 CRT POSTS (PDE09*) WITH ONE 12"/305] WOOD BLOCKOUT (PDBl 1*) EACH 

' 

□
I I 
r::1 
I I 
I I 
u 

I I 
r::1 
I I 
I I 
u 

I 
I 
I 

I I 
u 

1 • 

-ti i: 

l 

□-
I I 
r::1 
I I 
I I 
u 

I 
I 
I 

I I 
u 

I 
I 
I 

I I 
u 

I 
I 
I 

I I 
u 

STANDARD MGS 

PAY LIMITS (j) 

MINIMUM 

62'-6" {19.05ml 
GUARDRAIL 

I 
I 
I 

I I 
u 

STANDARD MGS 

PAY LIMITS (j) 

MINIMUM 

62'-6" [19.05ml 
GUARDRAIL 

I 
I 
I 

I I 
u 

STANDARD MGS POSTS 

• IAND BLOCKOUTS (j) 

STANDARD MGS 

• 1 • PAY LIMITS (j)' ' 

I 
I 
I 

I I 
u 

OBSTRUCTION ® : ~ ~ ~ 

------~-+--++";:::::::::..I-:::::::::::::.--===.-====.::::::::::::-========~-.:::::=-~.:::::::::=".::::::::::::::~~~~~....:::::::::::~ ~ ~ ~ + 
PLAN VIEW 

6'-0" [1830] 

12" 6" 

I f3051, I --~- (5~JI 

7" Jl175] 14" 

7" {350] 

175] 

3/4" [19] 
DIA. HOLE 

12" WOOD BLOCK 

12" {305] WOOD 
BLOCKOUTS (PBD 11*) 

PDB/1* 

16D DOUBLE 
HEAD NAIL 

7" 
{180] 

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

2'-1" 
{640] 

1'-4" 
/400] 

5/8" X 1'-10" 
{M/6 X 560] 
GUARDRAIL 
BOLT 

3 1/2" {90] 
DIA. HOLES 

2'-0" 
/610] 

CONTROLLED 
RELEASING 
TERMINAL (CRT) 
POST (PDE09*) 

SECTION A-A 

NOTES: 

(j) SEE DTL. DWG. NO. 606-0SA AND 606-058 
FOR STANDARD MGS GUARDRAIL AND ASSOCIATED 
HARDWARE. 

Q) LAP ALL RAIL IN THE 
DIRECTION OF ADJACENT TRAFFIC. 

@TYPICAL SPLICE LOCATIONS SHOWN, MAY VARY 
BASED ON ACTUAL RAIL SEGMENTS INSTALLED. 
PAY L//'11TS NOT DEPENDENT ON SPLICE LOCATION. 

@) DO NOT INSTALL MGS LONG SPAN 
GUARDRAIL FOR ABOVE-GRADE OBSTACLES 
WITHIN 8' [2.4ml 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 DWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-09 
UNITS SHOWN IN BRACKETS {] ARE 
METRIC AND ARE IN MILLIMETERS (mm) 
UNLESS OTHER UNITS ARE SHOWN. LONG SPAN 

GUARDRAIL (MGS) 

~MONTANA DEPARTMENT 
PiA,i. ~ OF TRANSPORTATION 



4 1/4" 

[108]~ 

r (j_ SPLICE 

4 1/4" 

, I. ~ no8J 

I .
I 
I 
I 

SPLICE BOLT SLOT 
29/32" X 1 1/8" 
[23.0 X 28.6] 

5/8" DIA. X 1 1/4" 
[M16 X 32] 

(TYP.) ------------1-_ 

POST BOLT SLOT 
3/4" X 2 1/2" 
[19. l X 63.5] ---+-l--+-~ 

8 1/2" 
[216] 

SPLICE BOLT 
(FBBOl*)(TYP.) 

[50] 

BEAM SPLICE 
(LAP IN DIRECTION OF ADJACENT TRAFFIC) 

6"1[155] 

8" 
[205] 

8" 
[205] 

r 

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

TYPICAL BEAM SPLICE 

POST 

-111-

I 
PLAN 

{ 

3/4"x2 1/2" /19.l X 63.5] 
• BOLT SLOT PATTERN
I IN RAIL ELEMENT (TYP,) 

_ POST _l 

3'-1 1/2" 
[955] 

3'-1 1/2" 

,..1,~_[_95_5_]_~1 

I 

I' 
I• 

6'-3" [1.905 m] •I• 6'-3" [l.905 m] 

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

DIRECTION OF ADJACENT TRAFFIC 

ELEVATION 

• I 

• I 

3/4" [19] 
DIA. HOLES@ 

r<i_ POST 

-----il" 
:u;sL.J[175J 

POST HOLE DETAIL 

8" 6" 

I po5J, I --~- (5~JI

fill" ]175] 14" 

7" [350] 

175] 

3/4" [19] 
DIA. HOLE 

RAIL SPLICE 

TOP OF RAIL 

(j_ RAIL 

WOOD BLOCK 
PDBOl* 

NOTES: 

Q) INSTALL ALL BOLTS WITH HEADS ON TRAFFIC SIDE 
OF INSTALLATION. 

Q} 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 
REFLECTOR/ZED 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 IS 27 3/4" [705]. 

6" X 8" X 14" 
[155 X 205 X 350] 
WOOD BLOCK (PDBOl*) 

W-BEAM 
(RWM04a-b*) ---~ 

5/8" DIA. x 1'-6" 
[M 16 X 457] 
GUARDRAIL BOLT 
(FBB04*) ---------:::::~--1--,,_.J/;,..J-

WOOD BLOCK 
(SEE DETAIL)-----~ 

POST HOLES 
(SEE DETAIL)------~ 

WOOD POST I 
(POST MEETING SAM~ 
SPECS AS PDE02*) I 

I 
I 
I 
I 
I 
I 
I 
I 

~-----REFLECTOR 

WASHER (FWC16a*) & 
RECESS NUT (FBB04*) 

7" [175] 

2'-1" 
[635] 

4'-10" 
[1470] 

7'-6" 
[2290] 

WOOD 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. 

(Z) BEGIN INSLOPE BREAK AT CENTER OF POST. 

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

NORMAL 
FINISHED 
SHOULDER 

2'-1" 
[635] 

NOTE: 

1'-7" 
[490] 

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 
WOOD 
POST 

3/4" [20] 

PROFILE 

REFLECTOR/ZED 
TYPE III (HIGH 
INTENSITY) 
SHEETING WHITE OR 
YELLOW PER MUTCD 

3" [75] 

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

3/4" [20] 

1 1/2" [35] 

REFLECTOR 
(SEE NOTE 3) 

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, 704 

606-llA 

METAL GUARDRAIL -
LONG POSTS - WOOD 

(MGS) 

~MONTANA DEPARTMENT
PiA,i_ ~ OF TRANSPORTATION 



RAIL 
SPLICE 

I. 

r If SPLICE 

4 1/4" 

, I, /,posJ 

I 
SPLICE BOLT SLOT 
29/32" X J 1/8" 
/23.0 X 28.6] ----cp-1 

5/8" DIA. X 1 1/4" 
{M16 X 32] 

(TYP.) -------+--.... 
I 
I 

SPLICE BOLT 
(FBBOl*)(TYP.) 

POST BOLT SLOT I I 
3/4" x 2 1/2" ' I 
[19.1 X 63.5] ----+------<f--~~ ----<j)-1 

I, 

----cb- ----<b--1 

BEAM SPLICE 
(LAP IN DIRECTION OF ADJACENT TRAFFIC) 

6" [155] 

RAIL ELEMENT LENGTH = 13'-6 1/2" {4.13 m] 

TYPICAL BEAM SPLICE 

3'-1 1/2" 
[955] 

6'-3" [1.905 mJ 

PLAN 
I 3/4"x2 1/2" BOLT1SLOT PATTERN IN 
. RAIL ELEMENT (TYP.) 

I POST _l 

3'-1 1/2" 
[955] 

6'-3" [1.905 mJ 

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

DIRECTION OF ADJACENT TRAFFIC 

ELEVATION 

, I 
, I 

3/4" /19] 

/If POST 

----+-' f-+- I 1/8" /29] 

DIA. HOLES@ 
II I 1;001 7" 

{175] 

POST HOLE DETAIL 

8" ~--~ 6" 

/175] 14" 1 1/8" [29] 

/350] 1-
7" 
n1s1 I 

~7" :a~ 
3/8" [10] ___...j~ ::!i!: ~g!_E ~ l-- 4 1/4" [108] 

RAIL 
SPLICE 

(i_ RAIL 

ROUTED WOOD BLOCK 
PDB01* 

NOTES: 

Q) INSTALL ALL BOLTS WITH HEADS ON TRAFFIC 
SIDE OF INSTALLATION. 

Q) USE ROUTED WOOD BLOCKS OR OTHER "MASH" 
APPROVED BLOCKS. 

/J) ATTACH REFLECTORS TO POSTS EVERY 25' /7.62 m], 
INCLUDING TERMINAL SECTIONS, WITH THE 
REFLECTOR/ZED 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 15 27 3/4" /705]. 

REFLECTOR-----

W-BEAM 
(RWM04a-b*) 

5/8" DIA. x 10" 
{M16 X 254] 
GUARDRAIL BOLT 
(FBB03*) ------~-t-' 

ROUTED WOOD BLOCK 
(SEE DETAIL)-----~ 

POST HOLES 
(SEE DETAIL) --===..--I 

W6 X 8.5 
[W 152 X 12.6 kg/m] 
STEEL POST 
(POST MEETING SAME 
SPECS AS PWEOI*) ___, 

WASHER (FWCl6a*) & 
HEX NUT (FNXl6a*) 

8'-0" 
/2440] 

5'-4" 
[1626] 

STEEL POST AND MOUNTING DETAIL 

(J} 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. 

(Z) 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. 

31" 
[790] 

NOTE: 

1'-5" 
[440] 

APPROX 

THIS GUARDRAIL SYSTEM 15 USED 
WHEN THE 2'-0" /610] WIDENING 
BEHIND THE POSTS CANNOT BE 
PROVIDED, AS PER DTL. DWG. NO. 
606-0SA & 606-058. 

6" [150] 

TOP OF 
STEEL 
POST 

PROFILE 

I • 

REFLECTOR/ZED 
TYPE III (HIGH 
INTENSITY) 
SHEETING WHITE OR 
YELLOW PER MUTCD 

4" TO 5" 
[100 TO 130] 

URETHANE 
HINGE 

3/16" /5] 31~' 
GAP MAX ~ l - \I')'.' (l-01 

1/4" [6] 
DIA. (TYP.) 

\,3"' 

REFLECTOR 

(SEE NOTE 3) 

DETAILED DRAWING 

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

REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-118 

METAL GUARDRAIL -
LONG POSTS - STEEL 

(MGS) 

~MONTANA DEPARTMENT
PiA,i_ ~ OF TRANSPORTATION 



1

2

3

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

10:1 OR
FLATTER

10:1 OR
FLATTER

50
1

LENGTH OF NEED
POST LOCATION

OPTIONAL TERMINAL
SECTION FLARE RATE

COMPACT SLOPES PER SECTION 606.03.13.

10:1 OR
FLATTER

COMPACT SLOPES PER SECTION 606.03.13.

TRINITY SOFTSTOP

50
OPTIONAL TERMINAL
SECTION FLARE RATE

1

POST #1
LOCATION

POST #1
LOCATION

1

1

3

4

LENGTH OF NEED
POST LOCATION 3

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

2

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

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

LENGTH OF NEED POST LOCATION EQUALS STATION LIMITS
INDICATED IN THE PLANS.

7'-0" [2.13m] WIDENING DIMENSION ALLOWS FOR OPTIONAL TERMINAL
SECTION FLARE AND SYSTEM WIDTH. A MINIMUM WIDENING
DISTANCE OF 5'-0" [1.52m] IS REQUIRED BEHIND POST LOCATION #1.

PAY LIMITS

STANDARD MGS

34'-4 12" [10.48 m]

12'-6" [3.81 m] 12'-6" [3.81 m] 9'-4 12" [2.86 m] 12'-6" [3.81 m]

PAY LIMITS

OPTIONAL TERMINAL SECTION

7'-0"
[2134]

(APPROX. 4 )

3'-7" [1090] WIDENING  2

34'-4 12" [10.48 m]

OPTIONAL TERMINAL SECTION WIDENING TRANSITION

12'-6" [3.81 m]

OPTIONAL TERMINAL SECTION WIDENING

3:1 OR
FLATTER

15° MAX.

EDGE OF SHOULDER OR FACE OF GUARDRAIL

3:1 OR
FLATTER

15° MAX.

EDGE OF SHOULDER OR FACE OF GUARDRAIL

2PAY LIMITS

STANDARD MGS

PAY LIMITS

OPTIONAL TERMINAL SECTION

34'-4 12" [10.48 m] 16'-5" [5.00 m] ±

10:1 OR
FLATTER

3'-7" [1090] WIDENING  2

7'-0"
[2134]

(APPROX. 4 )

34'-4 12" [10.48 m]

OPTIONAL TERMINAL SECTION WIDENING TRANSITION

12'-6" [3.81 m]

OPTIONAL TERMINAL SECTION WIDENING

--REVISED--

DETAILED DRAWINGS
REFERENCE
STANDARD SPEC.
SECTION

EFFECTIVE:

DWG. NO.

MONTANA
Department of Transportation

606, 203
606-13

MASH OPTIONAL TERMINAL
SECTIONS

JAN 23, 2020

JUN 27, 2024

5/24/2024 1:01 PM STDDRD606013.DWG



L ___ _ 

RWM14a* 

PLAN LENGTH OF NEED 
LOCATION 

LOCATION EQUALS 
STATION LIMITS 
INDICATED IN THE PLANS 

MGS ONE-WAY DEPARTURE 
TERMINAL SECTION PAY LIMITS 

MGS GUARDRAIL 
PAY LIMITS (l) 

10" /255] 
FBB03* 

WITH FWC16a* 
UNDER NUT------

31" /790] 

FWC24a* 
FNX24a*---~ 

BEARING PLATE 
(SEE DETAIL) 

6'-3" /1.905 mJ 

1'-4" 
/406] 

4" 
/102] 

2" /50] 

10" /255] FBX 16a* 
FNX16a* FWC16a* 
(UNDER HEAD & NUT) 

7 1/2" [190] 
FBX20a* 
FNX20a* 
FWC20a* 
(UNDER HEAD & NUT) 

____ MGS FOUNDATION TUBE 
(SEE DETAIL) 

1'-0" 
/305] 

2" 
/50] 

A--i 

l l 
I I I 

A _j 

ELEVATION 

IT STRUCTURAL TUBING 
8" X 6" X 3/16" 

8"[ /203 X 152 X 4.8] 
[205] 

6" [155] 4 r- 1 r 8" 
t I I r- (i_ 3/4" /19 n r2051 

/21;r I _I ~ --I .r--- DIA HOLE~ l 
6'-0" 

[1830] 

1'-5" 

(i_ 1" /25 4] /430] 

_ ~ DIA HOLE-----..,___ I+ 
I 

FRONT VIEW SIDE VIEW 

MGS FOUNDATION TUBE DETAILS 

PTE06* 

3'-10" 
/1170] 

3'-1 1/2" 

[955] 

10" [255] FBB03* 
WITH FWC16a* 
UNDER NUT 

1'-11 7/8" 
/605] 

5'-10" 
/1780] 

7 1/2"[
[190] 

l~l 
I I I 

3'-1 1/2" 

/955] 

GROUND LINE 

WOOD OR STEEL 
POST(l) 

WOOD BREAKAWAY 
POST 

5 1/2" /140] 1 r 1 r 71/2" 
[190] 

7 1/8" 
/180] 

l'-11 7/8" 
/605] 

r--- (i_ 3/4" /19.1]i _I DIA. HOLE-----..,___ 

I 

r--- (i_ 2 1/2" [63.5] 
_I DIA. HOLE-------..,,,_ 

= ]2'-4 1/2"
/725] 

~ 
\__ fi. 118" 122.21 T 

DIA. HOLE ~ 

FRONT VIEW 5/DE VIEW 

MGS END POST DETAILS 

PDFOJ* - MGS HEIGHT 

RWM04a-b* 

SECTION A-A 

C6x8.2 /150x12.2] 
CHANNEL SECTION 

I 
-$-

~---t--(i_ 1 1/8" /28.6] 
DIA. HOLE 

4" 

/100] 

8" [200] 

BEARING PLATE DETAIL 

FPBOJ* 

6" 
[155] 

5'-7" /1.700 m] 

PLAN VIEW 

6'-6" I 1.980 mJ 

6'-3" /1.905 mJ 

ELEVATION VJEW 

GROUND STRUT DETAIL 

PFPOJ* 

NOTES: 

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

@ LAP GUARDRAIL IN THE DIRECTION 
OF ADJACENT TRAFF JC LANE. 

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

2" /50.8] DIA. HOLE 

/22.2 X 50.8] 

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

DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-18 

ONE-WAY DEPARTURE 
TERMINAL SECTION 

(MGS) 

~MONTANA DEPARTMENT 
i_yii,,... ~ OF TRANSPORTATION 



EXISTING METAL GUARDRAIL MOUNTING HEIGHT GUARDRAIL MOUNTING HEIGHT TRANSITION CD MGS GUARDRAIL MOUNTING HEIGHT 

28'-1 1/2" /8.573 m] 

15'-7 112" I 4.763 ml 12'-6" /3.Blm] 

MID SPAN SPLICE\ EXISTING POST\ 

\ i 

MID SPAN SPLICE l 
I 

0 0 

I I 
I I O O I 

<~====:::::tirowJ.~=rr:: ==-==·-=·-==· ===·=-=-=·=-=·-==-:;::'f'-i=;::::-=-=·=-=·-==-=·~=-==· -=·-==·-=· -=·=-=r=-r-Fr-=-=·=-=· -=·:....1.2..--+:;--rr:Li-_-_-_·---T1tr-_·-_-_·-_-_-_~_-_·-_· __ 1TT---~ 
I O I O I I I I : 

-t o , o I ·r. 0101 
0 0 

I I 

? ..J 

i :;;, 
a 0:: 

Cl 

I I 
0) 0:: t::. <( 

I I I I 
I I I 
I • I 

+ I 6'-3" I 1.905 ml 

I 
I • I 

+ I 6'-3" /1.905 mJ 

I I 

I I I 

--1v-
I I I 

--1v-
l 6'-3" /1.905 mJ l 

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

NOTES: 

CD THE MGS TO METAL GUARDRAIL TRANSITION 15 PAID FOR 
AS LINEAR FEET OF MGS GUARDRAIL. 

0 SEE DTL. DWG. NO. 606-05A, 606-058, 606-1 lA, AND 606-118 
FOR MGS GUARDRAIL AND ASSOCIATED HARDWARE. 

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

6'-3" /1.905 m] 

I 

I 
I 

I 
I 

I I 
I • I 

+ 
I • I 

+ I 3'-1 112" 19501 

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

::, 

;;; "' 
'-'l "' :;: 

DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-20 

MGS TO METAL 
GUARDRAIL TRANSIT ION 

~MONTANA DEPARTMENT 
PiA, i_ ~ OF TRANSPORTATION 



. 

I:··.. 

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

31 1/4" 

G 

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

B 
FACE OF RAIL FLUSH WITH 
BRIDGE BARRIER AT ROAD SURFACE 

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

12'-6" [3810] THRIE-BEAM SECTION 
(RTM02a-b* - 8-SPACE) 

l 
6'-3" [1905] 

THRIE-BEAM SECTION 
(RTMOl a-b* -

4-SPACE) 

2 NESTED RAILS 

A.__ B_._ 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I 111 I I I I I I 11I 
I I I I I I I ~- ~- i 
~" ~" '" 

4 SPACES @ 37 1/2" [953] ~ 
150" [3810] 

B 

6'-3" [1905] 
W-BEAM TO 

THRIE-BEAM TRANSITION 

C.__ 

11-rr 
!!!! n 

I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I 111 I I 
~- ~-

PLAN 

I I 
I I 
I I 
I I 
I I~-

12'-6" [3810] W-BEAM 
MGS SECTION (RWM04a*) 

2 NESTED RAILS@ 

o--

I 

I I 
I I 
I I 
I I 
111 

\ 12' CURBA ;EPT WHERE 
EMBANKMENT PROTECTOR 

ELEVATION
"7/8 [M22] OJA. 

HIGH STRENGTH BOLT 
(FBX22b*) WI 1 PLATE 
WASHER AND 1 HEAVY 
HEX NUT (FNX22b*) IS SPECIFIED (STD. OWG 603-28) 
(5 PLACES)@ 

4" 
[102] 

5 1/8"*--+---k--
7 s;8·+-"r/;-g;+ 
[ 194Jt----------1-

3/4"{19] 
DIA. HOLES 

31" 
[787] 24 7/8" 

[632} 

78"{1981] 

8"{203 / BLOCK0UT 

6"{152] 
-+---l-+-

12"{305]I [TI 

12"{305 I BLOCKOUT 

-+---+--
8"[2031 10"[254} 

POST DETAIL 

FINISHED SURFACE 

4"[100} HIGH CURB WHEN 
SPECIFIED (SEE DTL. 
OWG. NO. 603-28 ANO 

609-05) 

Posrs0)0)@@@@ 

7 1/8" 
7 5/8" [181] 
[194] 

3/4"{19] 
OJA. HOLES 

3"[76] 

-++-

--t--t+-
6"{152] 

--i------r-
8"[203J 

POST DETAIL 

72" 
[1829] 

31" 
[787 J 

24 7 /8" 
[632] 

FBB07* 

17 1/4" 
[438] 

FINISHED SURFACE 

4"[100} HIGH CURB WHEN 
SPECIFIED (SEE DTL. 
OWG. NO. 603-28 ANO 

609-05) 

FWC16a* 

30"[762] 

6"{152} 
--H-----k--

12"{305]I [TI 

3/4"[19] 
_/OJA.HOLE 

48"{1219] 
14 1/4"[362]@+7 1/8"{181} 

3"[76] 

SECTION A-A 

FWC16a* 

32"[813] 

40"[1016] 

SECTION 8-8 

12"{305 / BLOCK0UT 

31" 
[787] 

FBB07* 

24 7/8" 
[632] 

FINISHED SURFACE 

NO BOLT 

4"{100] HIGH CURB 
WHEN SPECIFIED 

(SEE DTL. DWG. 
NO. 603-28 ANO 

609-05) 

FWC16a* 

32"{813] 

40"[1016] 

SECTION C-C 

STANDARD MGS PAY LIMITS (I) 

STANDARD MGS POST SPACING 
I @ 75" [1903] 

l 
STANDARD MGS 

I I 
I I 
I I 
I I 
I I~-

3"[76} 

7 1/8"{181]t-t+-

3/4"{19] 
OJA. HOLE 

--t--t+-
5"{1 521 

I I 
I I 
I I 
I I 
I I~-

-+---+--
8"/203] 

72"[1829} 

POST DETAIL 

31" 
[787] 

FINISHED SURFACE 

4"/100} HIGH CURB WHEN 
SPECIFIED (SEE DTL. 
DWG. NO. 603-28 AND 

609-05) 

FWC 16a* 

32"/813} 

40"{1016] 

SECTION 0-0 

I 

n < 

I I 
I I 
I I 
I I 
I I 
I I 
~-

NOTES: 

(I) SEE DTL. OWG. NO. 606-0SA FOR STANDARD MGS GUARDRAIL 
AND ASSOCIATED HARDWARE. 

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

@ DO NOT FLARE BRIDGE APPROACH SECTIONS. 

@ WHERE CURB EXTENDS UPSTREAM OF POST NO. 5, FURNISH 
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. 

(2l USE WOOD BLOCKS OR OTHER "MASH" APPROVED BLOCKS. 
AFFIX BLOCKS TO POSTS WITH TWO 16 PENNY GALV. NAILS 
OR 14 GAUGE WIRE WRAP. 

@ SEE BRIDGE PLANS FOR CONNECTION DETAILS AND BOLT LOCATIONS. 

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

7' - 3 1/2"{2223} 

3' - 1 1/2"[953} 3' - 1 1/2"[953} 

W-BEAM TO THRIE-BEAM TRANSITION SECTION 

RWT02a* 
(RWT02b* FOR OPPOSITE DIRECTION) 

3/4" /20] OJA. HOLES (2 PLACES) 

1" /24] OJA. HOLES (7 PLACES) 

1'-7 29/32" 
/506] 

2 3/8" 

7 5/8" 

7 5/8" 

2 3/8" 

2'-5 29/32" 

/760] 

= 

= 

1 31/32" f50J ---+-j f-- c,o' 

4" /102} _____...j 
3 31/32" I101 J -+---1-+-=----+-1 

4 1/4" [108] 

4 1/4" [108] 
2 15/16" /75] 

6 5/32" 
[156} 

7 5/8" 
[194} 

6 5/32" 
[156} 

DETAILED DRAWING 
REFERENCE OWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-23A 

THRIE-BEAM TERMINAL CONNECTOR 

RTE0lb* 
MGS THRIE BEAM 
BRIDGE APPROACH 

SECTION -WOOD POSTS 

UNITS SHOWN IN BRACKETS {] ARE 
METRIC AND ARE IN MILLIMETERS (mm) 
UNLESS OTHER UNITS ARE SHOWN. ~MONTANA DEPARTMENT 

i_yii,,i. ~ OF TRANSPORTATION 



31 1/4" 

G 

2 SPACES @ 37 1/2" 
[9531 ~75" [19031 

B 
FACE OF RAIL FLUSH WITH 
BRIDGE BARRIER AT ROAD SURFACE 

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

4 SPACES @ 18 3/4" 
[4761 ~75" [19051 

4 SPACES @ 37 1/2" [9531 ~ 
150" [38101 

0) 8 8 
PLAN 

12'-6" [38101 THRIE-BEAM SECTION 
(RTM02a-b* - 8-SPACE) 

6'-3" [19051 
THR/E-BEAM SECTION 

(RTMOl a-b* -
4-SPACE) 

6'-3" [19051 
W-BEAM TO 

THRIE-BEAM TRANSITION 12'-6" [38101 W-BEAM 
MGS SECTION (RWM04a*) 

2 NESTED RAILS 

7/8" [M221 DIA. 
HIGH STRENGTH BOLT 
(FBX22b*) WI 1 PLATE 
WASHER AND 1 HEAVY 
HEX NUT (FNX22b*) 
(5 PLACES)@ 

8"{203/ BLOCKOUT 

84" 
[21341 

B 

12' CURB EXCEPT WHERE 
EMBANKMENT PROTECTOR 
JS SPECIF JED (STD. OWG 603-28) 

6" 
[1521 

-+--+--

--++--
6"[1521 

POST DETAIL 

3/4"[191 
DIA. HOLES 

CURB (WHEN SPECIFIED) 

31" 
[787] 24 7/8" 

[6321 

FBB03* 

17 1/4" 
[4381 

FINISHED SURFACE 

4"{1001 HIGH CURB WHEN 
SPECIFIED (SEE DTL. 
OWG. NO. 603-28 ANO 

609-05) 

POSTs0)0)@@0)@ 

6"[1521 

-+--+--
12"[3051I [] 

5 13/16"{1481 3l 4"{1 9 l 

T=t 

FBB06* 

3/4" [19} 
4 1/4~'[108} OJA. HOLES 

----t-t-- 72"[18291 

19"[483JI ~7 5/8"
4 1/4" [1941 
[1081 

7 1/8" 

7 5/8" t I /181] 
[1941 I 

I 
I 
I 
I 
I 
I 
I 
I 

---+--+--

3/4" [191 
OJA. HOLES 

31" 
/787] 

24 7/8" 
[6321 17 1/4" 

/4381 

FINISHED SURFACE 

4"[1001 HIGH CURB WHEN 
SPECIFIED (SEE DTL. 
OWG. NO. 603-28 ANO 

609-05} 

2 NESTED RAILS@) 

FWC16a* 

W6 X 15 

ELEVATION 

[W 152 x 22.3 kg/ml 
STEEL POST 

28 7/8"[7331 

55 1/8"{1400 J 

SECTION A-A 

FWC16a* 

D 

6"{152} 
--H-----k--

12"{305 lI[] 
1 3/4"[44} 

----l-k--

14 1/4"[3621I~+1 118..[1 811 

3/4"{191 t 
DIA. HOLE 

12"{305 / BLOCKOUT 

W6 X 8.5 

W6 X 8.5 
[W152 x 12.6 kg/ml 
STEEL POST 
(PWEOl*) 

FBB06* 

{W152 x 12.6 kg/ml 
STEEL POST 
(PWEOl*) 

32"/8131 31" 
[787] 24 7/8" 

[6321 

FINISHED SURFACE 
40"{10161 

NO BOLT 

32"{8131 

40"[10161 

12"{3051 BLOCKOUT 

3 15/16"[1001 

POST DETAIL SECTION 8-8 

4"[100} HIGH CURB 
WHEN SPECIFIED 

(SEE DTL. OWG. 
NO, 603-28 AND 

609-05) SECTION C-C 

STANDARD MGS PAY LIMITS (l) 

STANDARD MGS POST SPACING 
I @ 75" [19031 

l 
STANDARD MGS 

5 13/16"[148} 

II 

72"[1829} 

3/4"[191 

17 1/8"{181] 

I 
I 
I 
I 
I 
I 
I 
I 
I 

---+--+---

3/4"{19} 
DIA. HOLE 

3 15/16"[100} 

POST DETAIL 

31" 
/787] 

FINISHED SURFACE 

4"/100} HIGH CURB WHEN 
SPECIFIED (SEE DTL. 
DWG. NO. 603-28 AND 

609-05) 

W6 x 8.5 
{W 152 x 12.6 kg/ml 
STEEL POST 
(PWEOl*) 

32"/813} 

40"{10161 

SECTION 0-0 

NOTES: 

(l) SEE DTL. OWG. NO. 606-0SA FOR STANDARD MGS GUARDRAIL 
AND ASSOCIATED HARDWARE. 

(?) LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT 
TRAFFIC LANE. 

@ DO NOT FLARE BRIDGE APPROACH SECTIONS. 

@) WHERE CURB EXTENDS UPSTREAM OF POST NO. 5, FURNISH 
2 NESTED 12-GAUGE W-BEAM RAILS FOR THIS 12'-6" [38101 SECTION. 
INCLUDE THIS ADDITIONAL RAIL IN THE COST OF THE BRIDGE 
APPROACH SECTION. 

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

@ SEE BRIDGE PLANS FOR CONNECTION OETAILS AND BOLT LOCATIONS. 

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

7' - 3 1/2"{22231 

3' - 1 1/2"[953} 3' - 1 1/2"[953} 

W-BEAM TO THRIE-BEAM TRANSITION SECTION 

RWT02a* 
(RWT02b* FOR OPPOSITE DIRECTION) 

1" /24} OJA. HOLES 
(7 PLACES} 

3/4" /201 OJA. HOLES (2 PLACES) 

1'-7 29/32" 
/506} 

2 3/8" 

7 5/8" 

7 5/8" 

2 3/8" 

2'-5 29/32" 

[7601 

= 

= 

1 31/32" f50l ---+-j f-- c,o' 

4" /102} _____...j 
3 31/32" I101 J --+<+-f-+---+-1 

4 1/4" [1081 

4 1/4" [1081 
2 15/16" /751 

6 5/32" 
[156} 

7 5/8" 
[194} 

6 5/32" 
[156} 

DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-238 

THRIE-BEAM TERMINAL CONNECTOR 

RTEOlb* 
MGS THRIE BEAM 

BRIDGE APPROACH 
SECTION - STEEL POSTS 

UNITS SHOWN IN BRACKETS {] ARE 
METRIC AND ARE IN MILLIMETERS (mm) 
UNLESS OTHER UNITS ARE SHOWN. ~MONTANA DEPARTMENT 

i_yii,,i. ~ OF TRANSPORTATION 



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

® © 

STANDARD W-BEAM 
GUARDRAIL 

PAY LIMITS 9 

NOTE: END OF CONCRETE BARRIER _____, 9" 
[229] 

3'-1 112" 
/952.50] 

END OF BARRIER :i~ 7 314" 
4" 11021 1 f-+- 119s1 

3 112" 
_[ [89] 

t 
TAPER THE END OF THE 
CONCRETE BARRIER RAIL 
AS SHOWN. 

7 314" [195] 

FOR TAPERED CONCRETE 

STANDARD BARRIER 4" [102] ~ k--
CURB DETAILS, SEE DETAIL 
"A" & DTL. DWG. ___..---c---i-

GUARDRAIL IS ATTACHED TO 
ALL POSTS WITH STANDARD 
GUARDRAIL BOLTS5" [130] ~ I 

3 112" /89 J l_ ri:':-+--f>-r,'110=i=o,1F===1===='i=====l===l==="'"'l=='F====l==.:==============1=~L=+ ~+I I ~~==l==~====cl==l=====F'9=====1===1==============1===1===1 :i 
NO. 606-26 ~ 

I 

Jl'-11" [585] 

1" /25] DIA. x 3'-0" [915] STEEL ~II ~: 
DOWELS DRIVEN THRU PIPE SLEEVES ----~L_j-H-.----~-~I~I ---- RWE02a-b (SEE DTL. 

END OF BARRIER= 

7 314" [195] 

314" [19] CHAMFER (TYP.) ------~ 

([ PLATE WASHER WI ROUND HOLE 
(SEE DETAIL THIS SHEET)--------+~ 

([ 718" {M22] DIA. x l'-0" 
[305] HIGH STRENGTH 
BOLTS (FBX22b*) WI 1 
PLATE WASHER AND 
1 HEX NUT (FNX22b*) -------~~ 

RWE02a-b (SEE DTL. 
DWG. NO. 606-88) -----------~ 

I 

I 

11 II 

7'-0" /2100] TAPERED CONCRETE CURB 

1'-6 314" 
/476.25] 

A 

ELEVATION 

1'-6 314" 
[47625] 

1'-6 314" 
/476.25] 

1'-6 314" 
[476 25] 

7'-0" /2100] TAPERED CONCRETE CURB 

PLAN 

DETAIL "A" 

3'-1 112" 
[952 50] 

1 1/2" 
[38] 

POST SPACING 

METAL GUARDRAIL 

STD. CONC. CURB (WHERE REQUIRED
SEE ROAD PLANS) (WARP AS NECESSARY 

DWG. NO. 606-88) ---~ 

TO MEET END OF THE TAPERED CONCRETE 
CURB) 

BRIDGE END RAIL POST 

1" /25.4] DIA. HOLE FOR 718" {M22] DIA. BOLT 

1 112" 
[38] 

1" [25] 

2" [50] 

1" /25] 

114" [6] GALV. METAL PLATE END OF EXISTING CURB 

3" /76] ([ RAIL SPLICE------,-, 

11 5/8" [295] x 9 518" [245] (MIN.) 
WOOD BLOCKOUT 

9 518" /245] X 9 518" [245] 
(MIN.) WOOD POST-----~ 

WIDEN WITH BITUMINOUS 
SURFACE AS DIRECTED----~ 

SECTION A-A 

PLATE WASHER 

NOTES: 

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

0 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. 606-05A). 

(» LAP W-BEAM TERMINAL CONNECTOR (RWE02a-b) IN THE DIRECTION 
OF THE ADJACENT TRAFFIC LANE. 

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

(Z) 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. 

7 314" [195] 

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

RWE02a-b (SEE DTL. 
DWG. NO. 606-88) 
UNLESS OTHERWISE 
NOTED ON BRIDGE PLANS 

USE DOUBLED GUARDRAIL BEAMS 

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

25'-0" [7 62 m] BRIDGE APPROACH SECTION PAY LIMITS 

@ 9 5/8" x 9 518" (MIN.) x 8'-0" 
/245 x 245 (MIN.) x 2440] POST 
WI 11 518" x 9 518" (MIN.) x l'-2" 
/295 x 244.5 (MIN.) x 350] BLOCKOUT 

@ 7 518" X 5 518" X 7'-0" 
[195 x 145 x 2135] POST 
WI 11 518" x 5 518" /MIN.) x 1'-2" 
[295 x 145 (MIN.) x 350] BLOCKOUT 

© 7 518" X 5 518" X 6'-0" 
/195 X 145 X 1830] POST 
WI 7 518" x 5 518" (MIN.) x 1'-2" 
/195 x 145 (MIN.) x 350] BLOCKOUT 

STANDARD W-BEAM 
GUARDRAIL 

7 518" x 5 518" (MIN.) x 6'-0" /195 x 145 (MIN.) x 1830] POST WI 7 518" x 5 518" 
PAY LIMITS@ 

(MIN.) x 1'-2" [195 x 145 (MIN.) x 350] BLOCKOUT 

I r-6 314" 3'-1 112" 6'-3" 
m476.25~ / ' 

/952.50] / 

' [1905.00] 

I. . I 
\___ METAL GUARDRAIL @ 

12'-6" /3810.00] 

USE DOUBLED GUARDRAIL BEAMS 

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

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

25'-0" /7.62 m] BRIDGE APPROACH SECTION PAY LIMITS 
STANDARD W-BEAM 

GUARDRAIL 

® © 
1'-6 314" 
/476.25] 

3'-1 112" 
/952.50] 

12'-6" /3810.00] 

USE DOUBLED GUARDRAIL BEAMS 

GUARDRAIL 15 ATTACHED TO 
ALL POSTS WITH STANDARD 
GUARDRAIL BOLTS 

METAL GUARDRAIL @ 

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

PAY LIMITS@ 

@ 9 518" x 9 518" (MIN.) x 8'-0" 
/245 x 245 (MIN.) x 2440] POST 
WI 11 518" x 9 518" (MIN.) x 1'-2" 
[295 x 244.5 (MIN.) x 350] BLOCKOUT 

@ 7 518" X 5 518" X 7'-Q" 
[195 X 145 X 2135] POST 
WI 11 518" x 5 518" (MIN.) x l'-2" 
[295 x 145 (MIN.) x 350] BLOCKOUT 

© 7 518" X 5 518" X 6'-0" 
{195 X 145 X 1830] POST 
WI 7 518" x 5 518" (MIN.) x l'-2" 
/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 

606-24A 

BRIDGE APPROACH 
SECTIONS -

WOOD POSTS 

~MONTANA DEPARTMENT 
i_yii,,... ~ OF TRANSPORTATION 



1" DIA. x 3'-0" /25 DIA. x 915] STEEL 
DOWELS DRIVEN THROUGH PIPE SLEEVES 

6 5/8" [168.28] 7 

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

<i. PLATE WASHER WI ROUND HOLE 
(SEE DETAIL THIS SHEET) ______J__, 

9" 
/229] 

3 1/2"-- s /89] 

t 

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

1'-6 3/4" 
/476 25] 

rA 

I 

ELEVATION 

1'-6 3/4" 
[476.25] 

I 

1'-6 3/4" 
[47625] 

1'-6 3/4" 
[476.25] 

I 

NOTE: 

TAPER THE END OF THE 
CONCRETE BARRIER RAIL 
AS SHOWN. 

3'-1 1/2" 
[952 50] POST SPACING 

END OF CONCRETE BARRIER~ 

6 5/8" [168.28] 

FOR TAPERED CONCRETE 
CURB DETAILS SEE DETAIL 

;:; ~//J_\,"w~,,,--r== -

\ 

- m25' O" [7 62 ] BRIDGE APPROACH SECTION PAY LIMITS 

@ ® © 
1'-6 3/4" 3'-1 1/2" 

/:'{476.25~ / / , [952.50] / 

' '-

~-
~ 

RWE02a-b (SEE DTL. 
DWG. NO. 606-88) 

~---- __u_s_E_D_O_UB_L_E_D_GUARDRAIL BEAMS 

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

BRIDGE END RAIL POST-----+-

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

25' O" /7 62 m] BRIDGE APPROACH SECTION PAY LIMITS-

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

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

i 1'-6 3/4" 3'-1 1/2" 6'-3" 
/,'-(476.2sI/."-. / '- [952.50] / 

'- [1905.00] 

o o o o o o o o 

STANDARD W-BEAM 
GUARDRAIL 

PAY LIMITS@ 

@WB X 21 (MIN.) x 8'-0" 
[W203 X 

POST WI 
[295 X 1 

31 kg/m (MIN.) x 2440] STEEL 
11 5/8" X 5 5/8" (MIN.) X 1'-2" 

45 /MIN.) x 350] BLOCKOUT 

@ W6 X 8.5 X 7'-0" 
[W152 X 

POST WI 
[295 X 1 

12.6 kg/m x 2135] STEEL 
11 5/8" x 5 5/8" (MIN.) x 1'-2" 

45 (MIN.) x 350] BLOCKOUT 

C W6 X 8.5© X 6'-0" 
[W152 x 12.6 kg/m x 1830] STEEL POST 
WI 7 5/8" x 5 5/8" (MIN.) x 1'-2" 
[195 x 145 (MIN.) x 350] BLOCKOUT 

GUARDRAIL IS ATTACHED TO 
ALL POSTS WITH STANDARD 
GUARDRAIL BOLTS 

STANDARD W-BEAM 
GUARDRAIL 

PAY LIMITS@ 

I
* GUARDRAIL 

BLOCKOUT 
STANDARD 

o 

NOT ATTACHED TO POSTS. 
FASTENED TO POST WITH 
POST BOLT. 

METAL GUARDRAIL 

I. . I 
\___ METAL GUARDRAIL @ 

12'-6" [3810.00] 

USE DOUBLED GUARDRAIL BEAMS 
<i_ 7/8" DIA. x l'-0" [M22 x 305] 
HIGH STRENGTH BOLTS (FBX22b*) 
WI 1 PLATE WASHER AND 1 
HEX NUT (FNX22b*) ------~~ 

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

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

RWE02a-b (SEE DTL. 
DWG. NO. 606-88) ----------

PLAN 

DETAIL "A" 

11 5/8" X 5 5/8" [295 X 145] 
(MIN.) BLOCKOUT 

W8 x 21 
[W203 x 31 kg/m] 

__L__<i. RAIL 

- - --rJ'-11" [585] 

06•:~l-=~__...;~~===~==--=~~l\ J 
(MIN.) STEEL POST---, 

WIDEN WITH BITUMINOUS 
SURFACE AS DIRECTED 

TOP OF 
ROADWAY 

SECTION A-A 

1" [25] 

2" [50] 

1" [25] 

1 1/2" 
/38] 

3" 

1 1/2" 
[38] 1/4" [6 mm] GALV. 

METAL PLATE 

[76] 

PLATE WASHER 

NOTES: 

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

Q) TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE 
APPROACH SLABS. 

Q) PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY. 

@ LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE. 
(SEE DTL. DWG. NO. 606-0SB). 

@ LAP W-BEAM TERMINAL CONNECTOR (RWE02a-b) IN THE DIRECTION 
OF THE ADJACENT TRAFFIC LANE. 

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

(Z) DO NOT FLARE BRIDGE APPROACH SECTIONS. 

@ SEE DTL. DWG. NO. 606-258 FOR SKEWED BRIDGES. 

@ SEE DTL. DWG. NO. 606-0SB FOR METAL GUARDRAIL {W-BEAM). 

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

END OF EXISTING CURB 

<i_ RAIL SPLICE----~--' 

6 5/8" I168.281 

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

( i========!==I 

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

1'-6 3/4" 
[476.25] 

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

® © 
3'-1 1/2" 

~-----~ /952.50] ~--~--~ 

RWE02a-b (SEE DTL. \ 12'-6" [3810.00] 
DWG. NO. 606-88) ~ 
~~~7='f}o~T~%1~~/i~LANS ~--1---- __u_s_E_D_ou_B_L_ED~GUARDRAIL BEAMS 

GUARDRAIL 15 ATTACHED TO 
ALL POSTS WITH STANDARD 
GUARDRAIL BOLTS 

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

STANDARD W-BEAM 
GUARDRAIL 

PAY LIMITS@ 

@ WB x 21 (MIN.) x 8'-0" 
[W203 x 31 kg/m (MIN.) x 2440] STEEL 
POST WI 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 WI 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 
WI 7 5/8" x 5 5/8" (MIN.) x 1'-2" 
[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 
i_yii,,i_ ~ 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 

BRIDGE SKEW ANGLE-------~ 

BRIDGE WING WALL---~ 

FOR TAPERED CONCRETE 
CURB DETAILS, SEE DTL. ~ 
DWG. NO. 606-24A ( 
& 606-26 ----~-

® 

A=======F=nnnt--fJ-fil 

PAY LIMITS@ 

© 

~ ___u_s~ GUARDRAIL BEAMS 
r----

RWE02a-b (SEE DTL. 
DWG. NO. 606-88) GUARDRAIL IS ATTACHED TO 

ALL POSTS WITH STANDARD 
GUARDRAIL BOLTS 

@ 9 518" x 9 518" (MIN.) x 8'-0" [245 x 245 (MIN.) x 2440] POST 
WI 11 518" x 9 518" (MIN.) x 1'-2" [295 x 245 (MIN.) x 350] BLOCKOUT 

@ 7 518" X 5 518" X 7'-0" [195 X 145 X 2135] POST 
WI 11 518" x 5 518" (MIN.) x l'-2" [295 x 145 (MIN.) x 350] BLOCKOUT 

© 7 518" X 5 518" X 6'-0" [195 X 145 X 1830] POST 
WI 7 518" x 5 518" (MIN.) x l'-2" [195 x 145 (MIN.) x 350] BLOCKOUT 

@ 1'-6 314" [ 476.25] 

@ 3'-1 1/2" [952.50] 

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

BRIDGE RAIL 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS 
STANDARD W-BEAM 

GUARDRAIL 

(SEE BRIDGE PLANS) 

END OF CONCRETE BARRIER 

BRIDGE SKEW ANGLE-------~ 

BRIDGE WING WALL---~ 

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

PAY LIMITS@ 

® © 

RWE02a-b (SEE DTL. ~ USE DOUBLED GUARDRAIL BEAMS 
DWG. NO. 606-88) .,.____ ----------
UNLESS OTHERWISE 
NOTED ON BRIDGE PLANS 

NOTES: 

GUARDRAIL IS ATTACHED TO 
ALL POSTS WITH STANDARD 
GUARDRAIL BOLTS 

@ 9 518" x 9 518" (MIN.) x 8'-0" [245 x 245 (MIN.) x 2440] POST 
WI 11 518" x 9 518" (MIN.) x 1'-2" [295 x 245 (MIN.) x 350] BLOCKOUT 

@ 7 518" X 5 518" X 7'-0" [195 X 145 X 2135] POST 
WI 11 518" x 5 518" (MIN.) x 1'-2" [295 x 145 (MIN.) x 350] BLOCKOUT 

© 7 518" X 5 518" X 6'-0" [195 X 145 X 1830] POST 
WI 7 518" x 5 518" (MIN.) x l'-2" [195 x 145 (MIN.) x 350] BLOCKOUT 

@ 1'-6 314" [ 476.25] 

@ 3'-1 1/2" [952.50] 

(l) TAPERED CONCRETE CURBS: METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 
TYPE 1, SEE DTL. DWG. NO. 606-26 
TYPE 3, SEE DTL. DWG. NO. 606-27 

(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS) 

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

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

@) LAP W-BEAM TERMINAL CONNECTOR (RWE02a-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. 

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

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

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

DETAILED DRAWING 
REFERENCE DWG. NO. 

~;~~?t:~i:Ec. 606-25A 

SKEWED BRIDGE 
APPROACH SECTIONS -

WOOD POSTS 

~ MONTANA DEPARTMENT 
~i ;,ii(" OF TRANSPORTATION 



BRIDGE RAIL 25'-0" [7.62 ml BRIDGE APPROACH SECTION PAY LIMITS 
STANDARD W-BEAM 

GUARDRAIL 

(SEE BRIDGE PLANS) 

END OF CONCRETE BARRIER -------a-, 
® 

BRIDGE SKEW ANGLE----------~ '

BRIDGE WING WALL-------, 

FOR TAPERED CONCRETE 
CURB DETAILS, SEE DTL. 

& 606-26. ------
DWG. NO. 606-24A ( 

RWE02a-b (SEE DTL. 
DWG. NO. 606-88) ---~ 

USE DOUBLED GUARDRAIL BEAMS 
-------------

GUARDRAIL IS ATTACHED TO 
ALL POSTS WITH STANDARD 
GUARDRAIL BOLTS 

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

W6 X 8.5 X 6'-0" 
[W152 x 12.6 kg/m x 18301 STEEL POST 

WI 7 5/8'' x 5 5/8'' [195 x 1451 (MIN.) 
x 1'-2" [3501 BLOCKOUT 

@ W8 x 21 [W203 x 31 kg/ml (MIN.) x 8'-0" 
[24401 STEEL POST 
WI 11 5/8'' x 5 5/8'' [295 x 1451 (MIN.) 
x 1'-2" [3501 BLOCKOUT 

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

21351 
STEEL POST WI 11 5/8" x 5 5/8" 
[295 x 1451 (MIN.) x 1'2" [3501 BLOCKOUT 

PAY LIMITS@ 

@ 1'-6 3/4" [476.251 SPACING BETWEEN POSTS 

@ 3'-1 112'' [952.501 SPACING BETWEEN POSTS 

BRIDGE RAIL 25'-0" {7.62 ml BRIDGE APPROACH SECTION PAY LIMITS 
STANDARD W-BEAM 

GUARDRAIL 

(SEE BRIDGE PLANS) 

END OF CONCRETE BARRIER ---------<"1 

6 5/8" [168.281 

BRIDGE SKEW ANGLE----------~ 

BRIDGE WING WALL-------

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

® 

RWE02a-b (SEE DTL. \.._ USE DOUBLED GUARDRAIL BEAMS 

~:fiito~t6ii!:/IsE ~ ..,,.____ ---------

12'-6" [3810.001 

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

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

NOTES: 

Q) 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. 606-058). 

@ LAP W-BEAM TERMINAL CONNECTOR (RWE02a-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. 

(z) SEE DTL. DWG. NO. 606-248 FOR ADDITIONAL INFORMATION. 

@ SEE DTL. DWG. NO. 606-058 FOR METAL GUARDRAIL (W-BEAM). 

W6 X 8.5 X 6'-0" 
[W152 x 12.6 kg/m x 18301 STEEL POST 

WI 7 5/8'' x 5 5/8'' [195 x 1451 (MIN.) 
x 1'-2'' [3501 BLOCKOUT 

@ W8 x 21 [W203 x 31 kg/ml (MIN.) x 8'-0'' 
{24401 STEEL POST 
WI 11 5/8'' x 5 5/8'' [295 x 1451 (MIN.) 
x 1'-2" [3501 BLOCKOUT 

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

21351 STEEL POST 
WI 11 5/8'' x 5 5/8'' [295 x 1451 (MIN.) 
x 1'-2" [3501 BLOCKOUT 

PAY LIMITS@ 

@ 1'-6 3/4" [476.251 SPACING BETWEEN POSTS 

@ 3'-1 1/2'' [952.501 SPACING BETWEEN POSTS 

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

DETAILED DRAWING 
REFERENCE DWG. NO. 

~;~~?t:~i:EC. 606-258 

SKEWED BRIDGE 
APPROACH SECTIONS -

STEEL POSTS 

~ MONTANA DEPARTMENT 
~i ~ OF TRANSPORTATION 



WIRE 
ROPE 

2 - 81 -
#4 [#13] BARS 

81 - #4 [#13] I 11 BJ 

~2'-3''i, I. I t~lg~/:~~ 1.0, PIPE 
z_3,, 1,_3,, 1" DIA. X 3'-0" 

~--------,--~------,-------, [25 DIA. X 915] 
[675] [675] [375] STEEL DOWELS 

1 1/2" [40] CL. 
CJ THRU CB #4 [#13] HOOPS AT 

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

7'-0" [2100] TAPERED CURB 

1 1/2" [40] CL. 

MARK 

Cl 

C2 

C3 

C4 

cs 

C6 

Cl 

CB 

Bl 

C 

L 

PLAN 

WIRE SEIZING OR 
EQUIVALENT FASTENING 

WIRE ROPE DETAIL 

BILL OF REINFORCING STEEL (ONE SECTION ONLY) 

t ::~r35°A B C 

TYPE 1 

BENT BARS (ALL DIMENSIONS ARE OUT TO OUT) 

SIZE NO. TYPE LENGTH A B C 

#4 1 1 4'-8" 11" 1'-4" 1'-1" 

4'-2" 9 1/2" 1'-2" 11 1/2" 

3'-9" 8 1/2" 1'- 1/2" 10" 

3'-3" 7" 10 1/2" 8" 

2'-11" 6" 9" 7" 

2'-4" 4" 7" 5" 

2'-0" 3 1/2" 5 1/2" 3 1/2" 

1 1 1'-6" 2" 3 1/2" 2" 

#4 4 STRAIGHT 6'-9" - - -

D E 

9" 3 1/2" 

8" 

7" 

6 1/2" 

6" 

S" 

4 1/2" 3 1/2" 

3 1/2" 1 1/2" 

- -

MARK 

Cl 

C2 

C3 

C4 

C5 

C6 

Cl 

CB 

81 

2 1/4" [57] 

BJ - #4 [#13] 
BARS--------,HI 

1 1/2" [40] CL. 
(TYP.)---__, 

7" 

[175] 

1'-7" [480] 

I 

I 

I 

7 3/4" 

[200] 

3" [76] DIA. 
BLOCKOUT 

I - b/}4;f5(JouT 
I 

1'-0" 

[305] 

VIEW A-A 

11" 
[280] 

3" [75] 

~ <[_ 1 1/2" [38] DIA. x 1'-2" [355] STEEL PIN 

I 

<[_ 1/2" [12.7] 
DIA. WIRE ROPE 

I 

I 

' A A ' A

'' ' 
10 1/2" [265] LI <>

10 
f 

99 
: f o 

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

1 1/2" [38] 
, L; L; .. • ' "'L> 

' 

LENO OF CURB SECTION 

SECTION C-C 

METRIC BILL OF REINFORCING STEEL (ONE SECTION ONLY)r O 8~35° 

TYPE 1 

BENT BARS (ALL DIMENSIONS ARE OUT TO OUT IN mm) 

SIZE NO. TYPE LENGTH A B C D 

#13 1 1 1360 270 395 330 205 

1225 240 350 290 185 

1090 205 310 255 160 

955 175 265 215 140 

820 145 220 175 120 

695 115 180 140 100 

555 80 135 100 80 

1 1 415 50 90 60 55 

#13 4 STRAIGHT 2020 - - - -

1'-2" 
[355] 

E 

BO 

80 

40 

-

]" [25] 

2" [50] 

5" [125] 
3" [75] 

~---~ 

6 1/2" 

[165] 

5 1/2" 

[140] 

Bl - #4 [#13] BARS 

1 1/2" [40] I #4 [#13] HOOP 
CL (TYP) ~ 

VIEW 8-8 

NOTES: 

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

{l) FURNISH WIRE ROPE MEETING SECTION 705. 

Q) 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 
PiA,i ~ OF TRANSPORTATION 



6'-0" /1800] 

1'-0" 2'-0" 2'-0" 

[300] [600] [600]Ii_ 1 1/2" /38] 1.0. PIPE 
SLEEVE FOR 1" /25] DIA. 
x 3'-0" /915] STEEL DOWELS -;---------t------------1-------

1'-3" 
/380] 

4" 
6 1/2" /100] 
[165] 

8 1/2" 
/215] 

2 - BJ -
#4 /#13] BARS 

FACE OF NEW CURB TAPER 

PLAN 

CJ THRU C6 - #4 [#13] U-BARS 

SEE NOTES@ 

5" 
[125] 

4" [100] MIN. 

ELEVATION 

BILL OF REINFORCING STEEL (ONE SECTION ONLY) 

B 

AnA 

TYPE 1 

BENT BARS (ALL DIMENSIONS ARE OUT TO OUT) 

MARK SIZE NO. TYPE LENGTH A B 

Cl #4 1 1 1'-4" 6" 4" 

C2 1'-8" 7" 6" 

C3 1'-11" 8" 7" 

C4 2'-3" 9" 9" 

cs 2'-6" 10" 10" 

C6 1 1 2'-10" 11" J'-0" 

Bl 4 STRAIGHT 5'-8" - -
82 #4 2 STRAIGHT 2'-0" - -

1'-0" 

[300] 

Cl THRU C6 -
#4 [#13] U-BARS 
SPACED AS SHOWN 

82 - #4 [ # 13] BARS - DRILL 
AND GROUT 1'-0" /300] INTO 
THE EXISTING CURB 

EXISTING CURB 

2 - 82 - #4 /#13] BARS -
DRILL AND GROUT 1'-0" [300] 
INTO THE EXISTING CURB 

EXISTING CURB 

EXISTING GRADE AT 
FACE OF CURB 

NOTES: 

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

~ FURNISH GRADE 60 [420] REINFORCING STEEL MEETING SECTION 555 ANO 711. 

Q) ALL CONCRETE JS CLASS GENERAL. 
TOTAL CONCRETE PER 6' [1800] TAPERED CURB EST. = 0.2 C.Y. /0.16 m3 } 

TOTAL REBAR WEIGHT PER 6' [1800] TAPERED CURB EST.= 27 LB. [11.7 kg] 

@) TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE 
OTL. DWG. NO. 606-24A AND 606-248). 

@ ADJUST DIMENSION TO MATCH EXISTING CURB. 

1'-3" [380] 

4" 
/100] 

6 1/2" 
[165] 

<i. 1 1/2" /38] 1.0. PIPE . 
SLEEVE FOR 1" [ 25] 0 I A. x ~ 
3'-0" [915] STEEL DOWELS I . 

FINISHED GRADE 
AT CURB FACE 

5" 
[125] 

4" [100] MIN. 

END VIEW 

8 1/2" 
[215] 

METRIC BILL OF REINFORCING STEEL (ONE SECTION ONLY) 

B 

AnA 

TYPE 1 

BENT BARS (ALL DIMENSIONS ARE OUT TO OUT) 

MARK SIZE NO. TYPE LENGTH (mm) A (mm) 

CJ #13 1 1 390 150 

C2 480 175 

C3 570 200 

C4 665 225 

cs 755 250 

C6 1 1 845 270 

BJ 4 STRAIGHT 1720 -
82 #13 2 STRAIGHT 600 -

8 (mm) 

90 

130 

170 

215 

255 

295 

-
-

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

DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-27 

TAPERED CONCRETE 
CURB DETAIL 

~MONTANA DEPARTMENT 
i_yii,,i. ~ OF TRANSPORTATION 



DETAIL A 

RADIUS TABLE METRIC RADIUS TABLE 2'-0" /610] 

RADIUS LENGTH OF BENT RAIL L w RADIUS LENGTH OF BENT RAIL 

:s: 
G) 

0)V, C, 
G) ~ .'... 
C: 
l> ~,, ~ 
:0 ~a,
CJ io r:: ~ 
:0 

~~¼)t': 
r-- cl rr, V, 

" 
..._, CJ -2 

l> V,"' V,--< 
~-<~r--

"' 
C) C) 

::i 
:;: rr, 

V, 

LOCATION EQUALS 
STATION LIMITS 
INDICATED IN THE PLANS 

OPTIMALLY 90°. MAY NOT 
VARY BY MORE THAN 10° 

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

8' 

16' 

24' 

32' 

W (SEE TABLE) 

IT STRUCTURAL TUBING 
8" X 6" X 3/16" 

8"[ [203 X 152 X 4.8] 
/205] 

12.5' 

25.0' 

37.5' 

50.0' 

6" /155]:7 ~ 1 18" 
(£3/4"[191] 12051 

l"r I 
/25] - 1'-5" 

ii. 1" /25 4] [430] 

L (SEE 
TABLE) 

25' 

30' 

40' 

50' 

15' 2450 mm 3.81 m 

15' 4850 mm 7.62 m 

20' 7300 mm 11.43 m 

20' 9700 mm 15.24 m 

@ RI MAY EQUAL THE END OF THE BRIDGE 
APPROACH SECTION. 

@ NOTE: THE RADIUS FOR ANY PARTICULAR 
INSTALLATION JS CONSTANT. SELECT 
RADIUS FROM TABLE. (SEE GUARDRAIL 
SUMMARY FRAME.) 

CRT POSTS - NO WASHERS ON RAIL 
SIDE (SEE CRT POST DETAIL) 

ANCHOR SECTION (SEE NOTE (%)) 
4 SPACES AT 6'-3" [1.905 m] ~ 25'-0" /7.62 m] 

ROADWAY TERMINAL SECTION PAY LIMIT 

7 1/2"[ 
[190] 

5 1/2" /140] 1 
r-

PLAN 

WOOD BREAKAWAY 
POST 

1 r-
7 1/2" 
/190] 

w 
7.6 m 4.6 m 

9.1 m 4.6 m 

12.2 m 6.1 m 

15.2 m 6.1 m 

CABLES TO HAVE LESS THAN 1 1/2" [38] 
OF SAG AFTER INSTALLATION 

THREADED CABLE END 
TOWARD TRAFFIC 

2" 
/50] 

I I I 

iii 
6 - 3/4" /19.1] 
CABLE CLIPS (TYP.) 

2" /50] 

WOOD BREAKAWAY POSTS 
31" 

/787] 

9 1/2" [241] 
FBX20a* 
FNX20a* ___J 

SOIL PLATE (SEE 
DETAIL RIGHT) 

BOX BEAM, 

U-BOLTS ON 
THIS CABLE 

3/4" /19.1] DIA. 
CABLE, ONE END 
SWAGED 

HSS 2 1/2" x 2 1/2" x 1/4" 
/64 X 64 X 6.4] 

1/4" /6 mm] 

~----- WOOD BREAK

WASHER (FWC16a*) 

AWAY POST 
(SEE DETAIL) 

STEEL TUBE 
(SEE DETAIL) 

ON BACK OF POST ONLY@) 

5/8" {M16] DIA. 
BUTTONHEAD BOLT 
AND NUT (FBB03*) 
WITH NO WASHER ON 
RAIL SIDE@ 

FBB02* (OR FBX 16a* BOLT AND 
FNX16a* NUT WITH FWC24a* 
WASHER UNDER HEAD AND NUT) 

J'-6"G 
/460] 9" 

/230] 

9" 

[230] 
(£ 7/8" /22.2] 
DIA. HOLES 

~----,---~ 

1/4" [6] STEEL PLATE 

SOIL PLATE DETAIL 

PLS03* 

8" X 1" X 3/16" 
[200 X 25 X 5] PLATE 
TACK WELDED TO 
3/4" /19] PLATE 

3/16" [4.8] DIA. 
HOLE 

1" J-= 
8" /25] -

1/2" [40] 

1 1/2" [40]
[200] 

3" 
FMM02* 
FWC24a* 
FNX24a* /75] 
BEARING PLATE 
(SEE DETAIL RIGHT) 

1/-(~~~' 

TWO 8" [203] FBX20a* 
TWO FNX20a* 
(TWO FWC20a* 
WASHERS EACH) 

SPLICE BUFFER TO 
TERMINAL CONNECTOR 
WITH FBBOl* 
BOLTS /4 REQUIRED) 

RWE02a-b* 

RWE06a-b* 
(ADJUST 
TO FIT) 

___...j I--- 3/4" 
[19] 

<i_ 1 1/16" 
/27 OJ 
DIA. HOLE 

BEARING PLATE DETAIL 

FPB01* 

11" [280] RADIUS 
TERMINAL ELEMENT 

10" [250] DIA. GALV. STEEL 
PIPE 1'-1" [330] LONG 

6'-0" 
/1830] 

I r-- DIA HOLE-------.,___ __ ] 

r-- DIA HOLE-------.,___ + 
I 

3'-10" 
{1170] 

7 1/8" 
/180] 

1'-11 7/8" 
/605] 

r--- (£ 3/4" [19.11i _I DIA. HOLE -------.,___ 

I 

r--- <i_ 2 1/2" /63.5] 
_l_ DIA. HOLE------..,.__ 

= ]2'-4 1/2"
/725] 

~ 

6'-0" 
[1830] 

u~ 

GRADE NO CONNECTION TO 
POST, RAILING JS 
SUPPORTED BY PLATE-----

1/4" [6 mm] 

4" X 12" X 3/8" 
/100 X 300 X 10] 
PLATE 

1/4" [6 mm] 

\__ ii. 118" r2221 T 
DIA. HOLE~ 

FRONT VIEW SIDE VIEW 

WOOD BREAKAWAY POST DETAILS 
FRONT VIEW SIDE VIEW 

PDF04* 

MGS FOUNDATION TUBE DETAILS 

PTE06* 

3 1/2" 
[90] HOLES 

CONTROLLED RELEASING TERMINAL (CRT) POST 

CRT POST DETAIL 

NOTES: PDE09* 

(}) DO NOT INSTALL ON SLOPES STEEPER THAN 2:1. 

@ 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. 

WOOD BREAK
AWAY POST 

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

~--- FBBOJ* BOLT AND NUT 
CONNECTING BUFFERED END 
SECTION TO PIPE, NO WASHER 

DETAIL A DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606 

606-46 

INTERSECTING ROADWAY 
TERMINAL SECTION (MGS) 

~MONTANA DEPARTMENT
i_yii,,... ~ OF TRANSPORTATION 



1" X 4" [25.4 X 101.6] 
SLOTS IN BOX BEAM RAIL 
(TYP. TOP AND BOTTOM) 

TRAFFIC SIDE 

BOX BEAM 
SPLICE PLATES 
(RB501*) 

2'-4" [710] 

8'' 111:::111:::1111 

[2051 I I 
,I II 

3'-0" [915] ___!__1,:V-!--
--,--{\v,, 
II II I I 
-1 11 1 

~------uiJ 

I. 
1/2" [12.7] DIA. HOLES FOR 
3/8" DIA. x 7 1/2'' {MIO x191] 
HEX BOLT (FBX10a*) AND NUT 
(FNX10a*) WITH 2 FLAT WASHERS 
(FWC10a*) /1 WASHER ON POSTS 
WITH REFLECTIVE TAB)---~ 

BOX BEAM RAIL (RBMOl*) 

B" [202] 

I 
2'-0" [0.6 m] MIN.@ 

EDGE OF 
TRAFFIC 
LANE---, 

NORMAL 
FINISHED 
SHOULDER 

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

tr 

3 1/2" [89] 

6" [152] 

____j: ~ 2'' [SO] GAP 

1'-1 112'' I l'-l 1/2" 

•I 

1@]11 

PLAN 

REFLECTIVE TAB 

6" [152] 

BOX BEAM 
SUPPORT 
BRACKET 
(FPP01*) 

i 1/2" [12] GAP 

1'-1 112'' I l'-l 1/2" 

1" [25.4] DIA. HOLES 
IN BOX BEAM RAIL 
(TYP. TOP AND BOTTOM) 

101 

BOX BEAM RAIL 
(RBM01*) 

A 

:::111:::111. _111:::111 111:::111. _111:::111 111:::111:::111. _111:::111::: 1 

3/4" DIA. X 2" 
[M20 x 51] HIGH 
STRENGTH HEX BOLT 
(FBX20b*) WITH HARDENED 
FLAT WASHER (FWC20b*) 
(TYP. TOP AND BOTTOM) 

6'-0" [1830] 

I I 
I I 

,I ,I 

___!__1,:V-!-
--,--{\v,, 
II II I I 
-1 11 1-

ul J 

. I 

I I 
I I 

,I ,I 

___!__1,:V-!-
--,--{\v,, 
II II I I 
-1 11 1-

ul J 

I. 

3/4" DIA. X 2'' 
[M20 x 51] HIGH 
STRENGTH HEX BOLT 
(FBX20b*) WITH HARDENED 
FLAT WASHER (FWC20b*) 
(TYP. TOP AND BOTTOM) 

6'-0" [1830] 

I I 
I I 

,I ,I 

___!__1,:V-!-
--,--{\v,, 

III II I I 
-1111-

ul J 

. I A_J 
EXPANSION JOINT ELEVATION SPLICE DETAIL 

TYPE A BOX BEAM POST (PSE08*) 

BOX BEAM SUPPORT BRACKET (FPPOl*) 

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

2'-0" [610] 

9" [230] 
APPROX. 
RAIL WIDTH 

2% SLOPE 

SOIL PLATE 
(PL501*) 

VARIABLE 
SLOPE 

NOTES: 

(DUSE 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. 

REFLECTOR/ZED 
SHEETING, WHITE OR 
YELLOW PER MUTCD ---,-.___ 

7/16" [11.1] 
DIA. HOLE 

1/2" [38] tjl
3'' 

{76] 14 GAUGE, [1.9 THICK] 
(GALV.) 

REFLECTIVE TAB 

DETAILED DRAWING 

BOX BEAM 
GUARDRAIL 

SECTION A-A ~MONTANA DEPARTMENT 
~i ~ OF TRANSPORTATION 



1'-9" 
[534] 

SEE DETAIL "A" 

--,-, 

0 11 

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

8'-0" [2440] 

---- BOX BEAM TERMINAL 
RAIL (RBM05*) 

4'-3'' [1295] 

3'-6" [1068] 1'-6" [457] 

2 

PLAN 

, I, 

I I 

TRAFFIC SIDE 

3'-0" [915] 

REFLECTIVE 
TAB (TYP,) CD 

I 
I 

SPLICE 

STANDARD BOX BEAM 

GUARDRAIL PAY LIMITS CD 

STANDARD BOX BEAM RAIL 
SPLICE, NOT INCLUDED IN 
COST OF TERMINAL SECTION CD 

2'-4" 
[710] 

r~ ~ STANDARD BOX BEAM POST, 
I I : I HARDWARE, AND WIDENING CD --•E•c---- TRAFFIC3'-0" 

[915] ~ 
~ 

I 1 11 1 I 
L -I II f _J 

1 II 1 
~IL.: 

ELEVATION 

1/2'' [12.7] DIA. HOLES FOR 
3/8" DIA. x 7 1/2" [MIO x 191] 
HEX BOLT (FBX10a*) 
AND NUT (FNXJOa*) WITH 
2 FLAT WASHERS (FWCJOa*) 

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

BOX BEAM 
SUPPORT BRACKET 

(FPP01*) ---~ 

I 
I 
I 
I 
I 

I I 
I I I 

,----1-L-1--, 
I I : I I 

SOIL PLATE A I I I I 
/ p LSO 1* J"...:_________ I I I I I 

TYPED BOX 
BEAM POST 

(PSE05*) -----~ 

I I Jr' I I 
I I I I 

DETAIL "A" 

1/2'' X 1 1/2'' [M 12 X 38] 
HEX BOLT (FBX12a*) AND 
NUT (FNX12a*) WITH 2 FLAT 
WASHERS (FWC12a*) 

NOTES: 

CD 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. 

~;~~?t:~i:EC. 606-52 

BOX BEAM ONE-WAY 
DEPARTURE TERMINAL 

SECTION 

~ MONTANA DEPARTMENT 
~i ~ OF TRANSPORTATION 



BRIDGE RAIL** 

2'-0 1/4" 
[616] 

BRIDGE RAIL CONNECTION INCLUDED 
IN APPROACH SECTION PAY LIMITS 

" 0 

4 SPACES AT 4'-0" [1220] - 16'-0" [4880] 

0 

TS6 X 6 X 3/16 [TS152 X 152 X 4.8] BR. APP. 
SECT. UPPER RAIL NO. 1* 

TS6 x 2 x 1/4 
[TS152 x 51 
X 6.4] (TYP.)----, 

2'-5" [734] 
(TYP.)** 

TS6 X 2 X 1/4 [TS152 X 51 X 6.4] BR. APP. 
SECT. LOWER RAIL NO. 1* 

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

BRIDGE RAIL** 2'-0 1/4" [616] 

I 
I 

______ _L 

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

,,-r, 

: l~I: 

I I I I 
I I 

L--t---t _J 

L_I 

BOX BEAM - BRIDGE APPROACH SECTION TYPE 

2'-8 3/4" 
[830] 

(TYP.)** 

3/8" DIA. x 7 1/2" [M10 x 191] HEX BOLT 
(FBX10a*) AND NUT (FNX10a*) WITH 2 
FLAT WASHERS (FWC 10a*) (1 WASHER 

BOX BEAM RAIL (RBMOJ*) 
(TYP. PJ THRU P9) 

ON POSTS WITH REFLECTIVE TAB) 
(TYP. Pl THRU P9) ----~ 

2'-4" /710] OR AS 
REQUIRED TO MATCH 
BRIDGE RAIL HEIGHT 
(TYP. P1 THRU P9) 

8" 
[202] 

TYPE B BOX BEAM POST* 

BOX BEAM SUPPORT BRACKET 
(FPPOJ*) (TYP. PJ THRU P9) 

~,,.~_,_~- 1/2" DIA. X 1 1/2" [M12 X 38] 
HEX BOLT (FBX12a*) & NUT 
(FNX12a*) WITH 2 FLAT 
WASHERS (FWC12a*) 
(TYP. PJ THRU P9) 

7" /178] FOR TYPE 1 BR. 
12" [305] APPROX. APP. SECT. 9" [229] FOR 
RAIL WIDTH TYPE 2 BR. APP. SECT. 

(TYP. PJ THRU P9) 

--r1\ric SOIL PLATE (PLSOJ*)L_J ""--------- (TYP. PJ THRU P9) 

SECTION A-A 

(TYP. AT POSTS Pl THRU P6) 

51'-0 1/4" [15.56 m] BOX BEAM BRIDGE APPROACH 5ECTION PAY LIMITS 

UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE @ 

I 
SPLICE STANDARD BOX BEAM 

GUARDRAIL PAY W'1ITS @ 

LOWER RAIL - TS6 x 2 [TS152 x 51] RAIL CONNECTION (SEE DETAIL) 

TRAFFIC SIDE 
PLAN 

6'-0" /1830] 

0 

30' [9. 14 m] STANDARD 
BOX BEAM RAIL (RBMOJ*) 

3'-11 7/8" [1216] (TYP.)** 

BRIDGE RAIL** 

TS6 x 3 x 1/4 [TS152 
X 76 X 6.4] (TYP.) 

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

L 

2'-0 1/4" /616] 

152] 

,,-r-, 

: l~I: 

I I I I 
I I 

Lt-_t-J 
L_I 

BOX BEAM - BRIDGE APPROACH SECTION TYPE 2 

B 

.. 0 0 0 0 0 

3'-0" 
4 SPACES AT 6'-0" [1830] - 24'-0" /7320] /915] 

TS6 x 2 x 1/4 [TS152 x 51 x 6.4] 
BR. APP. SECT. LOWER RAIL C 
NO. 2* 

3/4" DIA. X 4" [M20 X 120] 
HIGH STRENGTH HEX BOLT 
(FBX20b*) AND NUT 
(FNX20b*) WITH TWO 
HARDENED FLAT WASHERS 
(FWC20b*) (TYP.) -----< 

3" [76 

=I I= = = = 

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

~~STANDARD BOX BEAM POST, 
11 11 HARDWARE AND WIDENING @ 

0 
<§ 

--~ --~ -7 

3/4" DIA. x 8" [M20 x 203] HIGH 
STRENGTH HEX BOLT (FBX20b*) 
AND NUT (FNX20b*) WITH TWO 
HARDENED FLAT WASHERS 
(FWC20b*) (TYP.) 

II 11 I 
II 11 I 

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

TS6 x 2 TO TS6 x 6 RAIL 
{TS152 x 51 TO TS152 x 152/ 

CONNECTION DETAIL 

3 3/4" [95] 

6" 
[152] 

TS6 x 2 [TS152 x 51] CONNECTION SLEEVE* 
BRIDGE RAIL** 

OR LOWER RAIL NO. 1 

TS6 x 2 {TS 152 x 51 l RAIL CONNECTION DETAIL 

NOTES:

1 r 3" [76] (TYP. PJ THRU P9) ~--- REFLECTIVE TAB REQUIRED 
EVERY 4TH POST (TYP.) @ 

CD WIDENING IS REQUIRED IF FINISHED SHOULDER 
IS LESS THAN 2'-0" /0.6 m] FROM THE TRAFF IC 
LANE. 

j 

-------- TYPE A BOX BEAM POST 
(PSEOB*) (WITH EXTRA 
HOLE FOR LOWER RAIL 
SUPPORT BRACKET)------

"""lllr"\k---ll-------- BOX BEAM SUPPORT 
BRACKET (FPPOJ*) 
(TYP. PJ THRU PB) 

If-+------ 9" [230] APPROX. 
RAIL WIDTH 

tr 
SECTION 8-8 

(TYP. AT POSTS Pl & PB) 

tr 
SECTION C-C 

(POST P9) 

3/8" DIA. x 3 1/2" [M10 x 89] 
HEX BOLT (FBX10a*) AND 
NUT (FNX10a*) WITH 2 FLAT 
WASHERS (FWC10a*) (TYP. 
PJ THRU P9) 

BOX BEAM SUPPORT 
BRACKET (FPPOJ*) 

EDGE OF 
TRAFFIC 
LANE 

NORMAL 
FINISHED 
SHOULDER 

2'-0" 
[0.6 m] 

MIN. 

CD 

tr 

2'-0" 
[610] 

2% SLOPE 

GUARDRAIL WIDENING DETAIL 

(TYP AT POST Pl THRU P9) 

@ 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. 

VARIABLE 
SLOPE 

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 

606-53 

BOX BEAM BRIDGE 
APPROACH SECTION -

TYPES 1 & 2 

~MONTANA DEPARTMENT 
i_yii,,i. ~ OF TRANSPORTATION 



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

CONCRETE BRIDGE RAIL ** 

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 Q) 

ANCHOR RAIL SECTION* RUB RAIL ANCHOR BRACKET* Q) 

1'-4" 
[406] 

NOTE: 
TAPER THE END 
OF THE CONCRETE 
BARRIER RAIL AS SHOWN. 

A 
8'-4" [2540] 

12" 
[300] 

5"-- s [125] 

t 

1'-4"2'-8" [813] 2'-1" 
[635] ANCHOR RAIL SECTION* [406] 

RUB RAIL ANCH~R; --
1

• 

BRACKET*@ 

6" I
6" [152] [152]-, 

10'-0" [3.05 m] TAPERED CONCRETE BRIDGE RAIL** 

3/4" DIA. x 4" [M20 x 102] HIGH STRENGTH HEX BOLT (FBX20b*) AND 
NUT (FNX20b*) WITH TWO HARDENED FLAT WASHERS (FWC20b*) (TYP.) 

1'-0" 
[305] 

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

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 Q 

STANDARD BOX BEAM RAIL SPLICE@ 

T56 X 6 X 3/16 [TS1S2 X 152 X 4.8] 
BLOCKOUT (WELDED TO SUPPORT 
BRACKET)* (TYP. P3 THRU Pl) 

PLAN 

TS6 X 2 X 3/16 [TS/52 X 51 X 4.8] 
RUB RAIL* 

TRAFFIC SIDE 

TS6 x 6 x 3/16 
[TS/52 X 152 X 4.8] 
TRANSITION RAIL* 

HATCHED AREA IN PLAN VIEW 
REPRESENTS TOP RAIL AND BLOCKOUTS 

3 SPACES AT 2'-0" 
[610] = 6'-0" [1830] 2 SPACES AT 4'-0" [1220] = 8'-0" [2440] 6'-0" [1B30] 3'-0" [915] 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TS6 X 2 X 3/16 
[TS/52 X 51 X 4.8] 
RUB RAIL* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1'-5" [432] 

TS6 x 6 x 3/16 
[TS/52 x 152 x 4.8] 
TRANSITION RAIL* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

([_ 
SPLICE STANDARD BOX BEAM 

GUARDRAIL PAY LIMITS@ 

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

I I 
rt 11 
11 I I 
11 I I 
11 I I 
11 I I 
11 I I 
l..l.LJ 
LI 

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

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

@ @) @) 8 @ @) ® 
ANCHOR RAIL SECTION*---~ 

2 - 1" DIA. [M24] (LENGTH 
DEPENDENT ON CONCRETE 
THICKNESS) HIGH STRENGTH 
HEX BOLT (FBX24b*) AND 
NUT (FNX24b*) WITH 
2 - 3" X 3" X 1/4" 
[76 X 76 X 6.4] 
PLATE WASHERS Q) ____J 

SECTION A-A 

EDGE OF 
TRAFFIC 
LANE 

2'-0" /0.6 m] MIN.@ 

NORMAL 
FINISHED 
SHOULDER 

/ 1'-6" [455] APPROX. RAIL WIDTHI (TYP. PI THRU Pl) 

, I 

2'-0" [610] 

2% SLOPE 

GUARDRAIL WIDENING DETAIL 

TS6 x 6 x 3/16 
[TS/52 X 152 X 4.8] 
TRANSITION RAIL* 

3/8" DIA. x 7 1/2" 
[MlO x 191] HEX 
BOLT (FBXJOa*) AND 
NUT (FNXJOa*) WITH 
TWO FLAT WASHERS 
(FWClOa*) -----' 

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

ANCHOR RAIL 
SECTION* 

BOX BEAM SUPPORT 
BRACKET (FPPOI*) 

1/2" DIA. X 1 1/2" 
[Ml2 x 38] HEX 
BOLT (FBX12a*) & 
NUT (FNX12a*) WITH 
TWO FLAT WASHERS 
(FWC12a*) (TYP. Pl 
THRU P6) 

ELEVATION 

REFLECTIVE TAB REQUIRED 
/24 FT. [7.32 m] MAX. 
SPACING) 

2'-4" [711] 
(TYP. Pl 
THRU Pl) 

1'-5" [432] 
(TYP. Pl 
THRU P6) 

TS6 x 6 x 3/16 {TS/52 x 152 x 4.8] 
TRANSITION RAIL* (TYP. P3 THRU Pl) 

SUPPORT BRACKET 
WITH TS6 x 6 x 3/16 
[TSJ52 X 152 X 4.8] 
BLOCKOUT* (TYP. 
P3 THRU Pl)---~ 

TYP. AT POSTS PI & P2 TYP. AT POSTS P3 THRU P5 

VARIABLE SLOPE 

NOTES: 

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

Q) THE LENGTHS OF CONCRETE ANCHOR BOLTS, 
TYPE OF RUB RAIL ANCHOR BRACKET AND THE 
NEED FOR THE 1/4" /6.4] SHIM PLATE JS 
DEPENDENT UPON THE SHAPE AND THE 
THICKNESS OF THE CONCRETE BRIDGE RAIL. 

@ WIDENING JS 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. 

~---- 3/8" DIA. x 7 1/2" {MlO x 191] HEX 
BOLT (FBXlOa*) AND NUT (FNXlOa*) 
WITH TWO FLAT WASHERS 

POST P6 

(FWC JOa*) (ONE WASHER ON 
POST WITH REFLECTIVE TAB) 
(TYP. P3 THRU Pl) 

3/8" DIA. X 3 1/2" 
{MIO x 89] HEX BOLT 
(FBXlOa*) AND NUT 
(FNXJOa*) WITH TWO 
FLAT WASHERS (FWC lOa*) 
(TYP. Pl THRU Pl) 

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

POST Pl 

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

W6 X 9 
{W 150 x 13.5 kg/m] 
TRANSITION POST* 
(TYP. PI THRU Pl) 

DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606 

6O6-53A 

BOX BEAM BRIDGE 
APPROACH SECTION

TYPE 3 

~MONTANA DEPARTMENT 
i_yii,,i. ~ OF TRANSPORTATION 



42 IN. [1067] OPEN RAIL - BRIDGE-

51'-11 i" [15.83 m] BOX BEAM BRIDGE APPROACH SECTION - TYPE 4 PAY LIMITS 

BRIDGE RAIL 
POST CENTER 

INCLUDE TRANSITION ATTACHMENT PARTS IN THE COST OF 
THE BOX BEAM BRIDGE APPROACH SECTION - TYPE 4 

4 SPACES AT 1'-6" [457]= 
1'-10{." [570] 1'-3" [311] 6'-0" [1829] 3 SPACES AT 4'-0" [1219]= 12'-0" [3658] 

----

• 

I 

1! 
I 

11 
I 
I 

I " 
II 

'~4-- • 4 .. .. 
. <!. 

4 

T-1 TRANSITION RAIL 
(TYP. P1 THRU PB) 

2'-4" [711] 

• 

(TYP. P1 THRU P13) 

¾" DIA. x 4" [20 x 102] HIGH STRENGTH HEX 
BOLT (FBX20b•) AND NUT (FNX20b•) WITH 
2 HARDENED FLAT WASHERS (FWC20a•) 

¾" DIA. x 2" [20 x 51] HIGH STRENGTH 
HEX BOLT (FBX20b•) AND NUT (FNX20b") 
WITH 2 HARDENED FLAT WASHERS (FWC20b•) 

BOX BEAM SPLICE PLATE (RBS01•) 

TS6 x 2 [TS152 x 51} 
CONNECTION SLEEVE* 

¾" DIA. x 3 J" [20 x 89] HIGH STRENGTH 
HEX BOLT (FBX20b") AND NUT (FNX20b") 
WITH 2 HARDENED FLAT WASHERS (FWC20a*) 

I 

BOX BEAM SUPPORT BRACKET (FPP01") 

•. 

i~ A----1 
I 
I 
I 

I 

I 
I 

I I 

4 
, A.• 

I I I I I I 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I -----

¾" DIA. x 8" [20 x 203] HIGH STRENGTH HEX 
BOLT (FBX20b•) AND NUT (FNX20b•) WITH 
2 HARDENED FLAT WASHERS (FWC20a*) 

TYPED TRANSITION POST 

BOX BEAM SUPPORT BRACKET (TYPE 4) 

¾" DIA. x 2" [20 x 51} HIGH STRENGTH 
HEX BOLT (FBX20b*) AND NUT (FNX20b*) 
WITH 2 HARDENED FLAT WASHERS (FWC20a*) 

' 
I 
' 
I 
' 
I 
' 

I 
' 
I 
' 
' 
I 
' 
I 

I I I 

I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I 
I I 
1_1 

I I 
I I 
1_1 

I I 
I I 
1_1 

j" DIA. x 7f" [10x 191] HIGH STRENGTH HEX 
BOLT (FBX10a*) AND NUT (FNX10a*) WITH 
2 FLAT WASHERS (FWC10a*) 
(TYP. P6 THRU P13) 

i" DIA. x 3 J• [10 x 89] HEX BOLT (FBX10a*) 
AND NUT (FNX10a•) WITH 2 FLAT 
WASHERS (FWC10a•) 
(TYP. P6 THRU P13) 

SECTION A-A 
(TYP. AT POSTS P1 - P5) 

= 
J 

j"DIA. x 7J"[10x 191JHEXBOLT(FBX10a•) 
AND NUT (FNX10a•) WITH 2 FLAT 
WASHERS (FWC10a*) 

j• DIA. x 3 f" [10 x 89] HEX BOLT 
(FBX10a*) AND NUT (FNX10a*) WITH 
2 FLAT WASHERS (FWC10a") 

J" DIA. x 1J" [12 x 38] HEX BOLT (FBX12a•) 
AND NUT (FNX12a*) WITH 2 FLAT 

WASHERS (FWC12a*) 

TYPED TRANSITION POST 

T-1 RAIL CONNECTION DETAIL 

10 0 0 01 

PLAN --
6'-0" [1829] 6'-0" [1829] 

8----1 

' I 
' 

I II I I I I
' 
I 

' 
" 

I 
' I 
' 

=111=1 ll=I I l=l ll=I I I= 
I I ' 11 
I I I jlT I 
I I ' 1111 

ELEVATION 

I I 
I I 
I I 
1_1 

8 -----

BOX BEAM RAIL (RBM01•) 
(TYP. P9 THRU P13) 

TYPE B BOX BEAM POST 
(NO SOIL PLATE) 

I 

BOX BEAM SUPPORT BRACKET (FPP01•) 
(TYP. P6 THRU P13) 

f" DIA. x 1f• [12 x 38} HEX BOLT (FBX12a•) 
AND NUT (FNX12a") WITH 2 FLAT 
WASHERS (FWC12a") 
(TYP. P6 THRU P13) 

SECTION 8-8 
(TYP. AT POSTS P6 - P9) 

111 

10 0 0 01 

6'-0" [1829] 6'-0" [1829] 6'-0" [1829] 

c----1 o---
' 
I 
' 
I I I I I I II :---------------' 
I I .----
' 

~I 
' 
I 
' 

=II l=I I l=I I l:::;:111=111= 111=111=111=111= 
11

I jlT I 
' 1111 

-----I 111C 

8 

3" [76] (TYP. P1 THRU P13) 

11 
jlTI 
1111 

111 -----D 

11 
jlT I 
1111 

111 

17" 
[432] 

TYPE A BOX BEAM POST (PSE08•) 
AND SOIL PLATE (PLS01•) 

SECTION C-C 
(TYP. AT POSTS P10 & P11) 

NOTES: 

SOIL PLATE (PLS01•) 
(TYP P10 THRU P13) 

"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. 

-REVISED-

TYPE A BOX BEAM POST (PSE08•) 
AND SOIL PLATE (PLS01•) 

SECTION O-D 
(TYP. AT POST P12) 

j" [15.9] DIA. HOLE 
BACK FLANGE ONLY 
2PLACES 

DETAILED DRAWINGS 
REFERENCE 
STANDARD SPEC. 
SECTION 606 

DWG.NO. 

606-53B 

BOX BEAM BRIDGE 
APPROACH SECTION -

TYPE4 
EFFECTIVE: JUN 27, 2024 

5/1312024 1:21 PM SIDDRD606053B.DWG 



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*) 

1-------

1 
---------

TRAFFIC SIDE 

STANDARD BOX BEAM 

GUARDRAIL PAY LIMITS(]) 

3'-2" {965] 

STANDARD BOX BEAM 
RAIL (RBM01*) 4" {102]7 

2'-4" {710] 
OR AS 

REQUIRED 
TO MATCH 

BRIDGE RAIL 
HEIGHT 

NOTES: 

1 1-
1111 I II 

________I_ 

,1--i+-, 

~ 
~ 

I 1 11 1 I 
L +-lh _J 

1111 
~IL' 

(I) 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. 

PLAN 

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) 

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

BRIDGE RAIL ** 

2 1/4" {57] GAP 

=1111 
I 
I 
--- --------'v---- -

ELEVATION 

TRAFFIC 

DETAILED DRAWING 
REFERENCE DWG. NO. 

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

~;~~?t:~i:EC. 606-54 

BOX BEAM ONE-WAY BRIDGE 
DEPARTURE SECTION 

~ MONTANA DEPARTMENT 
~i ~ OF TRANSPORTATION 



0 0 0 0 

0 0 0 0 

G) REFER TO MANUFACTURER'S DETAIL AND ASSEMBLY INSTRUCTIONS. 

@ THE MBEAT REQUIRES AN 18'-0" [5.49 m] LONG (MINIMUM) SECTION OF 
STANDARD BOX BEAM RAIL FOR MASH TEST LEVEL 3 APPLICATIONS. 

@ LOCATION EQUALS STATION LIMITS INDICATED IN THE PLANS. 

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

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

2'-9" [838] WIDENING@ 

0 0 0 0 

27'-3" [8.31 m] 

BEAM TERMINAL SECTION WIDENING 

10:1 OR 
FLATTER 

25 
BOX BEAM TERMINAL 
SECTION FLARE RATE @ 

STANDARD BOX BEAM 

PAY LIMITS @ @ 

7'-0" 
[2134] 

(APPROX (j)) 

11'-11 f." [3.64 m] 

POST#1 
LOCATION 

BOX BEAM TERMINAL SECTION PAY LIMITS 

ROAD SYSTEMS MBEAT TERMINAL (FLARED) (D 

2'-9" [838] WIDENING @ 

0 0 0 0 

27'-3" [8.31 m] 

BEAM TERMINAL SECTION WIDENING 

10:1 OR 
FLATTER 

TANGENT OPTION @ 

3'-0" 

{914] 

STANDARD BOX BEAM 

PAY LIMITS @ @ 

5'-6" 
[1676] 

11'-11 f.• {3.64 m] 

POST#1 
LOCATION 

BOX BEAM TERMINAL SECTION PAY LIMITS 

ROAD SYSTEMS MBEAT TERMINAL (TANGENT) G) 

@ 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 
INTERSTATE APPLICATIONS. 

(j) 7'-0" [2134] WIDENING DIMENSION ALLOWS FOR BOX BEAM TERMINAL 
SECTION FLARE AND SYSTEM WIDTH. A MINIMUM WIDENING 
DISTANCE OF 5'-0" [1524] IS REQUIRED BEHIND POST LOCATION #1. 

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

® 

® 

10:1 OR 
FLATTER 

10:1 OR 
FLATTER 

COMPACT SLOPES PER SECTION 203. 

3:1OR 
FLATTER 

EDGE OF SHOULDER OR FACE OF GUARDRAIL 

COMPACT SLOPES PER SECTION 203. 

3:1OR 
FLATTER 

EDGE OF SHOULDER OR FACE OF GUARDRAIL 

-REVISED-

JUN 27 2024 

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

DETAILED DRAWINGS 
REFERENCE 
STANDARD SPEC. 
SECTION 606 

DWG.NO. 

606-55 

BOX BEAM TERMINAL 
SECTION;. MBEAT 

EFFECTIVE: APR 28, 2022 

5/1312024 1:37 PM STDDRD606055.DWG 



3 INTERMEDIATE POSTS (NO 
CONNECTION TO RAIL REQUIRED)~ 

CABLE END 
ASSEMBLY (RCE03*) 

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

NESTED 
W-BEAM 

STANDARD MGS \ ~ 39'-0" [11.895 m] BOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS STANDARD BOX BEAM 7" x 4" x 1/2" L 

30'-0" [9150] 

GUARDRAIL PAY LIMITS(J) 

~ 6: 1 SLOPE BREAK LINE 
1'-0" [300] (MIN.) 

[178 x 102 x 12.7 LI 

7" X 4" X 1/2" L 
{178 X 102 X 12.7 L} 

FIRST W-BEAM POST 
SEE DETAIL "B'' I 

CUT AND BEND 
AS NEEDED TO 
FIT W-BEAM @ 

MGS GUARDRAIL 

W-BEAM RAIL (RWM02a-b* 
OR RWM22a-b*) (NESTED FIRST 
12'-6" [3.81 m] SPAN ONLY) 

[102] 2 1/2" 

[64] 

5'-0" 
[1500] 

I 

3'-0" 
[915] 

1" [25.4] DIA. HOLES IN 
BOX BEAM RAIL BOTH SIDES 

DETAIL A 
PLAN 

3/4" DIA. x 8" [M20 x 203] HIGH 
STRENGTH HEX BOLT (FBX20b*) AND 
NUT (FNX20b*) WITH 2 HARDENED 
FLAT WASHERS (FWC20b*) 
(3 PER CONNECTION)----~ 

SECTION E-E 

NESTED W-BEAM d
GUARDRAIL (FIRST 12'-6" 
[3.81 m] SPAN ONLY) 

6'-0" 
[1830] 

6'-0" 
[1830] 

6'-0" 
[1830] 

L BOX BEAM 
GUARDRAIL 

SEE ANCHOR DETAIL (SPRING COMPENSATORS 
ARE NOT REQUIRED AT THIS LOCATION) 

1'-2" [360] 

OR c:::: ONE-WAY TRAFFIC 

ONE-WAY TRAFFIC =-
BOX BEAM TO W-BEAM TRANSITION SECTION G) 

OR 

6" 
/152] 

6 1/4" 
[158] 

11/16" /17.5] DIA. 
HOLES FOR 9/16 " DIA. x 8" 
[M14 x 203] HEX BOLT 
(FBX14a*) AND NUT 
(FNX14a*) WITH 2 FLAT 
WASHERS (FWC14a*) 

3'-8" 
[1118] 

4" [102] 

5/8" [M16] DIA. 
GUARDRAIL BOLTS 
AND RECESS NUTS 
(FBB01*) 
(4 REQUIRED) 

c7 

DETAIL B 
PLAN 

CUT AND WELD @ 
AS NEEDED 

ro 3 1/2" 
[90] 

2'-6" [762] 2'-4" [710] 

1 3/4" 
[44] 

8 1/2" 

I ,£2161, I ~ 2" £501 
• ~~ 1/2" [13] 12 GA. 

I £2 7J 

6" 
/152] 

- - - - - -7rr - - - r~- - - - - - - - - 7n--
111 1i cO> j 1 11 1 0 --- -1- ---------

'----TYPE A BOX 
BEAM POST 
(PSE08*) 

DETAIL B 
ELEVATION 

7" [178] 

2" 1 3/4" 1 3/4" 
[51] [44] [44] 

I I 

' ' 

#3 [#10] 
REBAR (TYP.) 

BOX BEAM RAIL 
(RBM01*) 

I 

' 

3" [75] 
CL. (TYP) 

3" 
[76] :~~-y-Ep-

[38] 

3'-0" [915] 

SECTION A-A 

to 
3'-0" [915] 

SECTION 8-8 

3" [76] 

112" [12.11 L .-1---~-~-~----'.,t:---.,_'"'9,__ 1 1/2" [45] ------- 3" [75] 

-$--~--+·+·-· 
14 1/4" [108] 

J-2 1/2" [63]8" X 4" X 1/2" L t 
[203 x 102 x 12.7 L] 
OR 2 - 1/2" [12.7] PL. 
WELDED OR 1/2" [12.7] BENT PL. 

1/4" [6] STIFFENER PL., 
4 REQUIRED 

3 1/2" 

[90] 

----- 3" [75] 
' ' ' 

7/8" [22] 
DIA. (TYP.) 

PLAN 

L 1 1/4" [32] 

SECTION F-F 

ANCHOR ANGLE @) 
DETAIL 

1'-6" 
[457] 

3'-3" 
[990] 

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

ANCHOR ANGLE 
(SEE DETAIL) 

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 

B 

ANCHOR DETAIL~ 
PLAN 

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 
RAIL FOR 3/4" DIA. x 8" [M20 x 203] 
HIGH STRENGTH HEX BOLT (FBX20b*) 
AND NUT (FNX20b*) WITH 2 
HARDENED FLAT WASHERS 
(FWC20b*) 

NESTED 
W-BEAM----✓ 

12 GA. [2.7] -.....,._ _,,,~, 

1 1/2" [38 mm] 

1/2" [12.7] DIA. HOLES IN BOX BEAM 
RAIL TOP AND BOTTOM FOR 
3/8" DIA. x 7 1/2" [MlO x 191] HEX BOLT 
(FBXJOa*) AND NUT (FNX10a*) 
WITH 2 FLAT WASHERS (FWClOa* ) 

1/2" DIA. x 1 1/2" [M12 x 38] 
HEX BOLT (FBX12a*) AND 

3/16" [4.8] DIA. BRASS 
KEEPER ROD (BEND BOTH ENDS 
AFTER INSTALLING CABLE) 

1/4" [6 mm] 1 1/2" [38 mm] 

ELEVATION 

NOTES: 

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

{6) 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. 

Q) MANUFACTURE ANCHOR ANGLES USING AASHTO M 270 
[270M] GRADE 36 [250] STEEL MEETING SECTION 711. 
WELD PER SECTION 711. 

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

@ USE CLASS GENERAL CONCRETE TO CONSTRUCT ANCHOR. 

@ PAINT ANY AREAS WHERE GALVANIZING IS BROKEN OR 
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. 

(D 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 OWG. NO. 
STANDARD SPEC. 
SECTION 606,710,711 

606-58 
4"Gi 

.___..__._____._....__..___._~ 
1 11z;f 

29/32" X ) 1/8" [23.Q X 28.6] 
SPLICE BOLT SLOT FOR 5/8" DIA. 
[M16] GUARDRAIL BOLT & RECESS 
NUT (FBBOl*) TYP. 

NUT (FNX12a*) WITH 2 FLAT 
WASHERS (FWC12a*) 

7" X 4" X 1/2" L {178 X 102 X 12.7/ SECTION 0-0 SECTION C-C 
DETAIL UNITS SHOWN IN BRACKETS [] ARE 

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

BOX BEAM TO MGS 
TRANSITION SECTION 

~MONTANA DEPARTMENT 
PiA,i_ ~ OF TRANSPORTATION 



DESIGNATlON 
(l 

FBB01-05 

SCHEDULE OF GUARDRAIL HARDWARE 

DESCRIPTION METRIC DESCRIPTION 

518" DIA. GUARDRAIL BOLT &RECESS NUT M16 GUARDRAIL BOLT & RECESS NUT 

DTLDWG.NO. 
(606-###) 

82 

GUARDRAIL 
TYPEr.! 

w 

~ ~ 
§ g 
X 

9., 
0., 

a, ~ 
0 ~ 
fl) fl) 
0 0., ., 
X X 

~ 

~.. 
DTL. DWGS. WHERE PARTS USED 

~ ~ ~ ~ ffi 0~ ., ~ r:-t- ry
<D ., ., ~ ., :& 

0 0., ., 0., 0., 0., 0i § i ., 
X X X 

~ 
0., 

"';:;; ~ "'., 
"' Si 
<D 
0., I 0., 

., 
:& 
0., 
X 

FBB01-05 5/8" DIA. GUARDRAIL BOLT M16 GUARDRAIL BOLT 82 w X X 
FBB08-07 518" DIA. GUARDRAIL BOLT &RECESS NUT M16 GUARDRAIL BOLT & RECESS NUT 82 w X X 
FBX10a 3/3" DIA. HEX BOLT M10HEXBOLT 82 B X X X X X X 
FBX12a 112" DIA. HEX BOLT M12HEX BOLT 82 B X X X X )( )( 

FBX14a 9/16" DIA. HEX BOLT M14HEXBOLT 82 B )( 

FBX16a 5/8" DIA. HEX B0LT M16HEXBOLT 82 w X )( 

FBX20a 3/4" DIA. HEX BOLT M20HEXBOLT 82 w X 
FBX20b 314" DIA. HIGH STRENGTH HEX BOLT" M20 HIGH STRENGTH HEX BOLT" 82 B X X X X X X 
FBX22a 713" DIA. HEX BOLT M22HEXBOLT 82 w X 
FBX22b 718" 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 
FCA01 CABLE ASSEMBLY CABLE ASSEMBLY 84 w X X 
FMM01 CABLE WEDGE CABLE WEDGE 94 C X 
FMM02 POST SLEEVE POST SLEEVE 84 w X X 
FNS20 3/4' DIA. SQUARE NUT M20 SQUARE NUT 82 C X 
FNX10a 318" DIA. HEX NUT M10HEX NUT 82 B X X X X X X 
FNX12a 112" DIA. HEX NUT M12HEXNUT 82 B X X X X X X 
FNX14a 9/16' DIA. HEX NUT M14HEXNUT 82 B X 
FNX16a 518' DIA. HEX NUT M16HEXNUT 82 w X X X X 
FNX20a 3/4' DIA. HEX NUT M20HEXNUT 82 C,W X X X 
FNX20b 314" DIA. HIGH STRENGTH HEX NUT M20 HIGH STRENGTH HEX NUT 82 B X X 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 M24HEXNUT 82 w X X 
FNX24b 1" DIA. HIGH STRENGTH HEX NUT M24 HIGH STRENGTH HEX NUT 82 B X 

FPA0l 
GUARDRAIL ANCHOR BRACKET & 
END PLATE 

GUARDRAIL ANCHOR BRACKET & 
END PLATE 84 w X X 

FPB01 BEARING PLATE BEARING PLATE 18&46 w X X 
FPP01 BOX SEAM SUPPORT SRACKET SOX BEAM SUPPORT BRACKET 97 B X X X X X X 

FRH2Qa 314' DIA. HOOKED ANCHOR ROD M20 HOOKED ANCHOR ROD 82 C X 
FWC10a 318" DIA. FLAT WASHER M10FLATWASHER 82 B X X X X X X 
FWC12a 1/2'. DIA. FLATWASHER M12 FLAT WASHER 82 B X X X X X X 
FWC14a 9/16" DIA. FLAT WASHER M14 FLAT WASHER 82 B X 
FWC16a 518' DIA. FLAT WASHER M16 FLAT WASHER 82 w X X X X )( X X X X 
FWC20a 3/4" DIA. FLAT WASHER M20 FLAT WASHER 82 c,w X X X 
FWC20b 314" DIA. HARDENED FLAT WASHER M20 HARDENED FLAT WASHER 82 B X X X X X X 
FWC24a 1" DIA. FLAT WASHER M24 FLAT WASHER 82 w X X 
FWR03 RECTANGULAR PLATE WASHER RECTANGULAR PLATE WAS½iER 84 w X 

PDB01 8' WOOD BLOCKOUT 8' WOOD BLOCKOUT 
05A&05B, 
11A&11B 

w X X X X 

PDB11 12'' WOOD BLOCKOUT 12" WOOD BLOCl<OUT 09, 
23A&23B 

w X X X 

PDE02 WOOD GUARDRAIL POST WOOD GUARDRAIL POST 05A& 11A w X X 
PDE09 CRT POST CRT POST 46 w X X 
PDF01 WOOD BREAKAWAY POST WOOD BREAKAWAY POST 46 w X X 
PFP01 STRUT AND YOKE ASSEMBLY STRUT AND YOKE ASSEMBLY 18 w X 
PLS01 SOIL PLATE SOIL PLATE 92&97 B X X )( )( 

PLS03 SOIL PLATE SOIL PLATE 46 w X 
PSE05 TYPED BOX BEAM POST TYPED BOX BEAM POST 97 B X 
PSE0B TYPE ABOX BEAM POST TYPE ABOX BEAM POST 97 B X X X X 
PTE05 STEEL TUBE STEEL TUBE 46 w X 
PTE06 STEEL TUBE STEEL TUBE 18 w X 
PWE01 STEEL GUARDRAIL POST STEEL GUARDRAIL POST 05B w X X X 
RBM01 BOX BEAM RAIL BOX BEAM RAIL 98 B X X X X X 
RBM05 BOX BEAM TERMINAL RAIL BOX BEAM TERMINAL RAIL 98 B X 
RBS01 BOX BEAM SPLICE PLATE BOX BEAM SPLICE PLATE 98 B X X 
RCE03 CABLE END ASSEMBLY CABLE END ASSEMBLY 94 C X 
RCM01 314" DIA. CABLE 19.1 DIA. CABLE 94 C X 
RTE01b THRIE-BEAM TERMINAL CONNECTOR THRIE-BEAM TERMINAL CONNECTOR 23A&23B w X X 

RTM01a-b 
4-SPACE THRIE-BEAM 
I(6'-3" LENGTHl 

4-SPACE THRIE-BEAM 
(1.905mLENGTHl 

23A&23B w X X 

RTM02a-b 
8-SPACE THRIE-BEAM 
(12'-6" LENGTH} 

8-SPACE THRlE-BEAM 
(3.81 mLENGTH) 

23A&23B w X X 

RWE01a-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 
RWE06a-b W-BEAM END SECTION (BUFFER) W-BEAM END SECTION (BUFFER) 88 w X 
RWM02a-b 2-SPACE W-BEAM (12'-6" LENGTH) 2-SPACE W-BEAM (3.81 mLENGTH) 88 w X 
RWM04a-b 4-SPACE W·BEAM (12'-6" LENGTH) 4-SPACE W-BEAM (3.81 mLENGTH) 88 w X X X X X X X X 
RWMOBa-b 8-SPACE W-BEAM (12'-6" LENGTH) a-SPACE W-BEAM (3.81 mLENGTH) 88 w X 
RWM14a BCTTERMINAL RAil SECTION BCT TERMINAL RAIL SECTION 18 w X 

RWM22a-b W-BEAM (25'-0' LENGTH) W-BEAM 17.62 m LENGTH) 86 w X X X X X X 

RWT02a-b 
W-BEAM TO THRIE-BEAM TRANSITION 
SECTION (7'-3 1/2' LENGTH) 

W-BEAM TO THRIE-BEAM TRANSITION 
SE:CTION (2.223 m L~GTH) 

23A&23B w X X 

• FURNISH HIGH STRENGTH BOLTS IN ACCORDANCE WITH ASTM F3125 GRADE A325 

NOTES: 

<D SEE AASHTO-AGC-ARTBA JOINT COMMITTEE 
TASK FORCE 13 REPORT "A GUIDE TO 
STANDARDIZED HIGHWAY BARRIER HARDWARE" 
PUBLICATION FOR ADDITIONAL AND DETAILED 
HARDWARE SPECIFICATIONS. 

0 GUARDRAIL TYPE CODES: 

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

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

-REVISED-
JUN27 2024 

DETAILED DRAWINGS 
REFERENCE DWG.NO. 
STANDARD SPEC. 606-80 
SECTION 606 

SCHEDULE OF GUARDRAIL 
HARDWARE 

EFFECTIVE: JAN 23, 2020 

~~~~... 
511312024 4:43 PM STDDRD601lOBO.DWG 



DTL DWGS. WHERE PARTS USED 
<( a, a, a, a,,._ .,SCHEDULE OF GUARDRAIL HARDWARE ~ ~ ~ :a Ill 0 N; ~ ~ N "' "' "' "' 'T., "'DESIGNATION DTLDWG.NO. GUARDRAIL ~ d, d, d, :g !~ ~ ~ ~ ~ :z :z :z .,:g

0 

:gDESCRIPTION METRIC DESCRIPTION 0 0 0 0 0 0 0 0 0 0 0 0 : ~ ., ., ., ., ., ., ., ., ., ., ., .,., ~ g g ., U) .,U) U)(;I) TYPE(:!)(--> 
NIA TYPE B BOX BEAM POST TYPE 8 BOX BEAM POST 97 B X X 
NIA TYPE F SUPPORT BRACKET TYPE F SUPPORT BRACKET 97 X 

SUPPORT BRACKET WITH 
B 

SUPPORT BRACKET WITH 
97 BNIA X

TS6x 6x3/16BLOCKOUT TS152 x 152 x 4.8 BLOCKOUT 
NIA TRANSITION POST TRANSITION POST 97 B X 
NIA TYPE D TRANSITION POST TYPE D TRANSITION POST 97 B X 

TS6x 6x3/16BR. APP. SECT. TS152x 152x4.8BR. APP. SECT. 
NIA 98A B X X

UPPER RAIL NO. 1 UPPERRAILN0.1 
TS6 x 2 x 1/4 BR. APP. SECT. TS152x51x6ABR. APP. SECT. 

NIA B98A X X
LOWER RAIL NO. 1 LOWER RAIL NO. 1 
TS6 x 2 x 1/4 BR. APP. SECT. TS152 x 51 x 6.4 BR. APP. SECT. 

NIA 98A B X
LOWERRAILN0.2 LOWER RAIL NO. 2 
TS6x2TOTS6x6 TS152 x 51 TO TS152 x 152

NIA 98A B X
CONNECTION SLEEVE CONNECTION SLEEVE 

NIA TS6 x 6 CONNECTION SLEEVE TS152 x 152 CONNECTION SLEEVE 98A B X 
NIA TS6 x 2 CONNECTION SLEEVE TS152x51 CONNECTION SLEEVE B X98A X 
NIA TS6 x 6 X 3/16 TRANSITION RAIL TS152 x 152 X 4.8 TRANSITION RAIL 98 B X 
NIA 1/4" SHIM PLATE 6.4 SHIM PLATE 99 B X 
NIA ANCHOR RAIL SECTION ANCHOR RAIL SECTION 99 B X 

RUB RAIL ANCHOR BRACKET RUB RAIL ANCHOR BRACKET 
NIA 99 B X

(JERSEY RAIL) (JERSEY RAIL) 
RUB RAIL ANCHOR BRACKET RUB RAIL ANCHOR BRACKET 

NIA 99 B X 
(VERTICAL BRIDGE RAIL) (VERTICAL BRIDGE RAIL) 

NIA TS6x2x3/16RUB RAIL TS152 X 51 x 4.8 RUB RAIL B99 X 
NIA RUB RAIL FLARE SLEEVE RUB RAIL FLARE SLEEVE 98A B X 

TYPE 4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 
NIA 99A B X

(BENT PLATE) (BENT PLATE) 
TYPE 4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 

99A BNIA X
(TOP STIFFENER) (TOP STIFFENER) 
TYPE 4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 

NIA 99A B X
(SIDE STIFFENER) (SIDE STIFFENER) 
TYPE 4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 

NIA 99A B X
(BOTTOM STIFFENER) (BOTTOM STIFFENER) 
TYPE4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 

99ANIA B X
(UPPER RAIL ATTACHMENT) (UPPER RAIL ATTACHMENT) 

TYPE 4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 
NIA 99A B X

(RUB RAIL ATTACHMENT) (RUB RAIL ATTACHMENT) 
TYPE 4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 

NIA 99A B X
(MOUNTING TAB) (MOUNTING TAB) 
TYPE 4 TRANSITION ATTACHMENT TYPE 4 TRANSITION ATTACHMENT 

NIA 99A B X
(GUSSET) (GUSSET) 

• FURNISH HIGH STRENGTH BOLTS IN ACCORDANCE WITH ASTM F3125 GRADE A325 

NOTES: DETAILED DRAWINGS 
REFERENCE DWG.NO.<D SEE AASHTO-AGC-ARTBA JOINT COMMITTEE 
STANDARD SPEC. 606-B0ATASK FORCE 13 REPORT "A GUIDE TO 
SECTION 606

STANDARDIZED HIGHWAY BARRIER HARDWARE" 
PUBLICATION FOR ADDITIONAL AND DETAILED 
HARDWARE SPECIFICATIONS. SCHEDULE OF GUARDRAIL 

0 GUARDRAIL TYPE CODES: HARDWARE 
W= W-BEAM METAL GUARDRAIL EFFECTIVE: JUN 27, 2024 
C = CABLE GUARDRAIL ALL METRIC DESCRIPTION DIMENSIONS ARE 
B = BOX BEAM GUARDRAIL MILLIMETERS (mm) UNLESS OTHERWISE NOTED. 

-REVISED- ~~~~... 
511312024 4:43 PM STDDRD601lOBO.DWG 
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I. 
HEX BOLTS 

BOLT SIZE 
DESIGNATJON 

L
* 

REGULAR HEX BOLTS 

3/8" DIA. FBX 10a 3 1/2" 

3/8" DIA. FBXlOa 7 1(2" 

1/2" DIA. FBX12a 1 1/2" 

1/2" DIA. FBX12a 2 1(2" 

9(16" DIA. FBX14a 8" 

5/8" DIA. FBX16a 1 1/2" 

3/4" DIA. FBX20a 8" 

3/4" DIA. FBX20a 9 1/2" 

HIGH STRENGTH HEX BOLTS 

3/4" DIA. FBX20b 2" 

3/4" DIA. FBX20b 4" 

3/4" DIA. FBX20b 8" 

7/8" DIA. FBX22b 1'-0" 

1" DIA. FBX24b AS REQUIRED 

rt1·· r"" @ 

,,,~],;, 

I. I' L T : I 

GUARDRAIL HARDWARE 

T 
-~ ~ 

HEX NUT 

T 
(MIN.) NUT SIZE 

DESIGNATION 

* 
REGULAR HEX NUTS 

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

1 1(2" 1/2" DIA. FNX12a 

FULL 9/16" DIA. FNX14a 

1 3/4" 5/8" DIA. FNX16a 

2" 3/4" DIA. FNX20a 

FULL 1" DIA. FNX24a 

2" HIGH STRENGTH 

2" HEX NUTS 

3/4" DIA. FNX20b 

1 1/2" 7/8" DIA. FNX22b 

2" 1" DIA. FNX24b 

2" 

AS REQUIRED 

AS REQUIRED 

1 5/16" 

15/16" 

5/8" DIA. GUARDRAIL BOLT & RECESSED NUT 

FBB0J-07* 

3" (MIN.) I 
' ' 

1'-6" 

~-

FLAT WASHERS 

WASHER DESIGNATION 
SIZE * 

REGULAR FLAT WASHERS 

3/8" DIA. FWClOa 

1/2" DIA. FWC12a 

9(16" DIA. FWC14a 

5/8" DIA. FWC16a 

3/4" DIA. FWC20a 

1" DIA. FWC24a 

HARDENED 
FLAT WASHERS 

3/4" DIA. 

DESIGNATION 

* 
FBBOl 

FBB02 

FBB03 

FBB04 

FBB05 

FBB06 

FBB07 

2 1/4" R 
(MIN.) 

1 

FWC20b 

L 
T 

(MIN.) 

1/4" 1 1/8" 

2" 1 3/4" 

10" 4" 

1'-6" 4" 

2'-1" 4" 

1'-2" 4 1/16" 

1'-9" 4 1(16" 

3/4" DIA. SQUARE NUT 

FNS20* 

3/4" DIA. HOOKED ANCHOR ROD 

FRH20a* 

NOTES: 

(j) FURNISH BOLTS AND ANCHOR RODS MEETING THE REQUIREMENTS 
OF SUBSECTION 705.01.1. 

(l) 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. 

3/4"C ._________ 

I. 3" (MIN.) 'I 

BOLT SIZE 

MlO 

MIO 

M12 

M12 

M14 

M16 

M20 

M20 

M20 

M20 

M20 

M22 

M24 

I. I. 

HEX BOLTS 

DESIGNATION 
L

* 
REGULAR HEX BOLTS 

FBXlOa 89 

FBX10a 191 

FBX12a 38 

FBX12a 63 

FBX14a 203 

FBX16a 38 

FBX20a 203 

FBX20a 241 

HIGH STRENGTH HEX BOLTS 

FBX20b 51 

FBX20b 102 

FBX20b 203 

FBX22b 305 

FBX24b AS REQUIRED 

M20 SQUARE NUT 

FNS20* 

METRIC GUARDRAIL HARDWARE 

~Q-
- --=-- -

T 

HEX NUT 

T 
(MIN.) NUT SIZE 

DESJGNATJON 

* 
REGULAR HEX NUTS 

38 MlO FNXlOa 

38 M12 FNX12a 

FULL M14 FNX14a 

44 M16 FNX16a 

51 M20 FNX20a 

FULL M24 FNX24a 

51 HIGH STRENGTH 

51 
HEX NUTS 

M20 FNX20b 

38 
M22 FNX22b 

51 
M24 FNX24b 

51 

AS REQUIRED 

AS REQUIRED 

33 

24 

M16 GUARDRAIL BOLT & RECESSED NUT 

FBB0J-07* 

457 

, 75 (MIN.) , I 

M20 HOOKED ANCHOR ROD 

FRH20a* 

~-

FLAT WASHERS 

WASHER DESIGNATION 
SIZE * 

REGULAR FLAT WASHERS 

MlO FWClOa 

M12 FWC12a 

M14 FWC14a 

M16 FWC16a 

M20 FWC20a 

M24 FWC24a 

HARDENED 
FLAT WASHERS 

M20 FWC20b 

DESIGNATION T 

* 
L (MIN.) 

FBB01 

FBB02 

FBB03 

FBB04 

FBBOS 

FBB06 

FBB07 

60 R 
(MIN.) 

32 

51 

254 

457 

635 

356 

533 

29 

44 

102 

102 

102 

103 

103 

20C ._________ 

NOTES: 

(j) FURNISH BOLTS AND ANCHOR RODS MEETING THE REQUIREMENTS 
OF SUBSECTION 705.01.1. 

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

Q) 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. 

ALL DIMENSIONS ARE MILLIMETERS 
(mm) UNLESS OTHERWISE NOTED. 

I. 75 (MIN.) • I 
DETAILED DRAWING 

REFERENCE DWG. NO. 
STANDARD SPEC. 
SECTION 606, 705, 711 

606-82 

GUARDRAIL HARDWARE 

~MONTANA DEPARTMENT
PiA,i_ ~ OF TRANSPORTATION 



7" [177.8] 

3/8" [9.5] 

2 11/16" 
[68.3] 

5 1/4" 
[133.4] 

3/8" [9.5] 

6' -6" [1 980J 

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

~-~~------v~~---~--~I~ 11111111111111

L3/4" [19.1] DIA. (6 x 19) 
GALVANIZED CABLE 

NOTES: 

1 1/4" [31.8] 

STANDARD SWAGED FITTING 
AND STUD (STUD THREADED 
ENTIRE LENGTH) 

(D FOR RELATED FASTENER HARDWARE SEE FWC24a*, FNX24a* AND 
FPA01*. 

Q} MACHINE THE SWAGED FITTING FROM HOT-ROLLED CARBON STEEL 
CONFORMING TO THE REQUIREMENTS OF ASTM A576 [A576 M], 
GRADE 1035, AND ANNEAL SUITABLE FOR COLD SWAGING. 
GALVANIZE THE SWAGED FITTING IN ACCORDANCE WITH 
SUBSECTION 711.08 BEFORE SWAGING. 

@ WIRE ROPE 15 TO CONFORM TO THE REQUIREMENTS OF AASHTO 
M30 [M30MJ AND BE 3/4" [19.1 mm] PREFORMED, 6 x 19, WIRE 
STRAND CORE OR INDEPENDENT WIRE ROPE CORE (IWRC), 
GALVANIZED, RIGHT REGULAR LAY, MANUFACTURED OF IMPROVED 
PLOW STEEL WITH A MINIMUM BREAKING STRENGTH OF 
42,800 POUNDS [190.4 kN]. 

DRILL A LOCK PIN HOLE TO ACCOMMODATE A 1/4" [6.4 mm], 
PLATED SPRING STEEL PIN THROUGH THE HEAD OF THE SWAGED 
FITTING TO RETAIN THE STUD IN THE PROPER POSITION. 

@ THE STUD 15 TO CONFORM TO THE REQUIREMENTS OF ASTM F568 
[F568M] CLASS 8.8 AND BE GALVANIZED IN ACCORDANCE WITH 
AASHTO M232 [M232M] (ASTM A153 [153M]). PRIOR TO GALVANIZING, 
MILL A 3/8" [9.5 mm] SLOT INTO THE STUD END FOR THE LOCKING PIN. 

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

2" [50] 

4" [102] 

1'-4" 
[406] 4" [102] 

4" [102] 

2'' [50] 

I 
. I 

~--1-· 
. I 
I I 

I : 
-$·-J_· 

. I 
I I 

I : 
-Ek>--!-· 
I I 

I : 

+-i-· 
I 

3/4" [19.1] 
DIA. (TYP.) 

BENT PLATE 

CABLE ASSEMBLY 

FCA01* 

1 r l 3/4" [44.5] 

_i_--,,;.::::~ ,,/; 

\'/Jo\ 
1 5/8" 
[ 41 .3] 

34.8° ' 

1 15/16" 
[50]! 

3" [BO] 

318 
.. [10J1 r1 • I • 1[trrnl 1/16" 

. [27.0] 
DIA. 

2 1/4" [60] • ·-· T" ·- =.]:3bt 

I 1 1Iz· 
[40] 

ANCHOR BRACKET & END PLATE 

11/16" X 1" 
{17.5 X 25.4] 

SLOTTED HOLE 

3" [76.2] 

RECTANGULAR PLATE WASHER 

FWR03* 

FPA01* 

NOTES: 

@ ANCHOR BRACKETS, END PLATES AND RECTANGULAR 
PLATE WASHERS ARE TO CONFORM TO THE REQUIREMENTS 
OF AASHTO M270 [M270M] (ASTM A709 [A709M]) 
GRADE 36 [250] STEEL PLATE. POST SLEEVES ARE 
TO CONFORM TO THE REQUIREMENTS OF ASTM A53 
[ A53M] GRADE 8. 

(Z) GALVANIZE FABRICATED PARTS 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. 

I 
I I 

2" 
[50.8] 

6" [150] 

2 3/8" 
[60.3] 

POST SLEEVE 

FMM02* 

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

DETAILED DRAWING 
REFERENCE DWG. NO. 
STANDARD SPEC. 606-84 
SECTION 606, 711 

W-BEAM METAL 
GUARDRAIL HARDWARE 

~ MONTANA DEPARTMENT 
~i ;,ii(" OF TRANSPORTATION 



THICKNESS (SEE NOTES) 

16" 15/16" [23.8] R 

1/16" 
[1.6] 1'-1/4" (± 3/16") [311.2 (±4.8)] 

1 l/1 6" [27,0l 

TOLERANCE 
(-0",+ 3/16") 
[(-0.0,+4.8)] 

1£ SPLICE 

4 1/4" 
n081 1 ~,

I I 

r--- 2"(-1/4",+1 1/4")
I 

1 
[50(-5,+30)] 

RWM02a-b* 
RWM04a-b* 
RWMOBa-b* 

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

I 
, POST BOLT SLOTf 3/4" X 2 1/2"

I [19.1 x 63.5] 
. . I 
I I SPLICE BOLT SLOT 

I 
---j 
8 1/2" 
[216] 

W-BEAM 

OR 

29/32'' X 1 1/8" 
[23.0 X 28.6] 

4 1/4" 
[108] 

RWM22a-b* 
(25'-0" [7.62 m] LENGTH) 

[610] 
DIA.

)]

24" 

=F'--=Fc..:::e==-

SLOTTED HOLES 
29/32'' X 1 1/8'' 
[23.0 X 28.6] 

W-BEAM END SECTION (BUFFER) 

RWE06a-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. 

'i_ POST 

2'-3 1/2'' [698.5] 

6 1/4" 
[158.0] 

1'-1/2" 

1'-9 1/4" [540.5] 

[317.5] LAP 

BOLT SLOT -------
10" 

3 3/8"-.---- ,--1----;----l----'--- [254.0] 

[85.71! .__.._ __,._ __.___, 

1'-1/4" 
[311.2] 

4 1/4" 
[108] 

6 118'' 
[155.6] 

6 1/8'' 
[155.6] 

SPLICE BOLT SLOT 
29/32" X 1 1/8" 
[23.0 X 28.6] 

4 1/4" 
[108] 

POST BOLT SLOT 
3/4" X 2 1/2'' 
{19.1 X 63.5] 

W-BEAM END SECTION (FLARED) 

RWEOJ a-b* 

CROSS-SECTION IS TO 
REST WITH RWM02a-b or RWM22a-b 

~ 3" [75] 

3 31B''I =~::-::i-==-=t:-==-=-==-==-==,:::,, -----r25.5' BEND REQUIRED 

[B5,lJ 1. . I'---( ONLY FOR USE IN MELT 

3'' [75] 

29/32" X 3'' 

. _ 2'-6" [762.0] _ . 

7 1/4" 
[183.0] 1'-10 3/4" [579.0] 

1'-1/4" 
[311.2] 

[23.0 X 76.2] 
SLOTS-----~ 

3/4" X 2 1/2'' 
[19.1 X 63.5] 
POST BOLT SLOT 
(OPTIONAL) 

BEND AND HOLE 
ONLY REQUIRED TO 
MODIFY CONNECTOR 
FOR USE IN MELT 

W-BEAM TERMINAL CONNECTOR 

RWE02a-b* 

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

DETAILED DRAWING 

W-BEAM METAL 
GUARDRAIL HARDWARE 

~ MONTANA DEPARTMENT 
~i ~ OF TRANSPORTATION 



R.H. = RIGHT HAND 
L.H. = LEFT HAND 

3/4" [M20] WASHER FLATTEN FOR WRENCH 

(FWC20a*) ~ 

-{1-ijff) 3/4" [20] DIA. 

;,< [UW} HU, -

NUT (FNX20a*) 7 1/2" [190] 

R.H. R.H. 

1 1/4" [30] 

CABLE END ASSEMBLY 

RCE03* 

CABLE END (CAST 
STEEL OR MALL IRON) 

3/4" [19.1] DIA.CABLE 

CABLE WEDGE 

< 0.437" [11.1] 1 · 1.844" [ 46.8~0 • 1 

i:.~[~Jf;~•;, ~ 
0.203" [5.2] R (TYP.) '~----- CAST STEEL _j 

0.125" [3.21 

NOTES: 

CABLE WEDGE 

FMMOJ* 

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

3/4" (19.11 DIA. CABLE 

RCMOJ* 

(l) 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 [M103MJ (ASTM A27 [A27MJ). 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. 

OR MALL IRON 

@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. 

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

DETAILED DRAWING 

LOW-TENSION CABLE 
GUARDRAIL HARDWARE 

~ MONTANA DEPARTMENT 
~i ~ OF TRANSPORTATION 



5'-4" 
[1625} 

j• [15.9} DIA. 
HOLES (LOWER 
HOLES FOR BR 

APP. SECT. ONLY) 

7i-- ~" [17] 

it"[17] 1r 

3'-0" 
[915] 

i" [3] 2"[51] 

B"x 2'-0" x¼" 
[203 X 610 X 6.4] 
PL SOIL PLATE 
(PLS01*) 

BOTTOM CORNERS 
MAY BE CLIPPED 

2" X 2" [51 X 51] 
TO AID DRIVING 

2'-0" 
[610] 

(ADD SET OF HOLES 
6" DOWN ON THE 
BACKSIDE FOR TYPE 4 
BR.APP.SECT.ONLY) 

5'-4" 
[1625] 

/;" [3] 2" [51] 

S3 x 5.7 

4" [102] 

[S75 x 8.5 kg/m] 

¾" [19. 1] DIA. HOLE, 
OPTIONAL FOR HANDLING 
DURING GALVANIZING 

1-- 2i" [60] 

TYPE A BOX BEAM POST AND SOIL PLATE 

PSEOB* AND PLS01* 

W6x 9 OR W6x 8.5 
[W150 X 13.5 OR W150 X 13] 

ASTMA992 
1 /;" [29] 

-Ji-----

11" 
[279] 

½nx3" 
[12.7 x 76.2] SLOT 

i"x3" 
[15.9 x 76.2] SLOT 

41n 
2 

[114]f" [22.2] DIA. HOLE 
THRU. FRONT 
FLANGE ONLY 

2PLACES BOX BEAM SUPPORT BRACKET 

FPP01* 

L5x3W, [1.127x89x9.5} 
ASTMA36 

1 /;" [29] 

i" [15.9} 
DIA. HOLES 

8° x 2'-0" x ¼" 
[203 X 610 X 6.4] 
PL SOIL PLATE 
(PLS01*) (REMOVE 
SOIL PLATE FOR 
TYPE 4 BR. APP. 
SECT. ONLY) 

BOTTOM CORNERS 
MAY BE CLIPPED 

2" X 2" [51 X 51] 
TO AID DRIVING 

W6x 8.5 
[150 x 13 kglm] 

¾" [19. 1] DIA. HOLE, 
OPTIONAL FOR HANDLING 
DURING GALVANIZING 

TYPE B BOX BEAM 
POST AND SOIL PLATE 

PLS01* 

NOTE: 
TRANSITION POST 
NOT SHOWN FOR 
CLARITY. 

3½" 
[89} 

1 ¼" [32] 
~½" 
[114] 

4½" [114] 

1---1 SLOT 718" x 3" 
[22.2 X 76.2] 
3/4" X 2" [20 X 51] DIA. 
HEX BOLT (FBX20b) 
AND NUT (FNX20a) 
WITH TWO HARDENED 
WASHERS (FWC20b) 

fSj~ 
r.1_3 ½" £891 

3'-0" 
[915} 

2'-0" 
[610] 

TS6x6xfa 
[TS152 X 152 X 4.8] 
TUBE BLOCKOUT 

GUSSET 

¾" [19.1] DIA. 
HOLE(TYP.) 

BENT PLATE 

(fa [4.8] THK.) 

1 ¼" [32] 
f,;" [5] 

TS6x 6 x 3/16 
[TS152 X 152 X 4.8] 
TUBE BLOCKOUT 

41"2 
[114] 

3'-11" 
[1195} 

(2) SLOTS 

i"x 3" 
[15.9 X 76.2] 

/;" [3] 

8" X 2'-0" X ¼" 
{203 X 610 X 6.4] 
PL SOIL PLATE 
(PLS01*) 

BOTTOM CORNERS 
MAY BE CLIPPED 

2" X 2" [51 X 51] 
TO AID DRIVING 

/;" [3] 

2"[51} 

S3 x 5.7 
[S75 x 8.5 kg/m] 

¾" [19. 1] DIA. HOLE, 
OPTIONAL FOR HANDLING 
DURING GALVANIZING 

1-- 2i" [60] 

TYPED BOX BEAM POST AND SOIL PLATE 

PSEOS* AND PLS01* 

TRANSITION 
POST 

II 
GUSSET 

-t 

fli" [5] 

5" [127] 

1'-7" 
[485] 

2'-0" 
[610] 

4" [102] 

~ ...L .-----, 

BENT PLATE 

(f,;" [4.8] THK.) 

GUSSET 

¾"[191] T 
GUSSET 

(/;" [3.2] STEEL PLATE) 

SLOT f"x 3" 
{22.2 X 76.2] E" x 3" [12. 7 x 76.2] SLOT 

.__.......,__--41_9"_f_22_9_~---t,,S l!:~::mm 

11" [279} 

TRANSITION F SUPPORT BRACKET 
SUPPORT BRACKET W/BLOCKOUT 

TYPE D TRANSITION POST 

NOTES: 

¾" [19.1] DIA. 
HOLES (FRONT 
FLANGE ONLY) 

1i" [29] 

W6x9 
[W150 X 13.5 kg/m] 

¾" [19.1] DIA. 
HOLE, OPTIONAL 
FOR HANDLING 
DURING GALVANIZING 

TRANSITION POST 

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

@ MANUFACTURE BLOCKOUTS FROM EITHER ASTM A 500 GRADE B 
COLD-ROLLED TUBING, ASTM A 501 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 OR 606-53B (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. 

¾" [19.1] DIA. 
HOLES/BACK 
FLANGE ONLY) 

/;" [3] ~ 2-10" [51-254] DETAILED DRAWINGS 
/;" [3] 2-10" [51-254] 

¼" £31 V 3½" £891 

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

-REVISED-

JUN 27 2024 

REFERENCE 
STANDARD SPEC. 
SECTION 606 

DWG.NO. 

606-97 

BOX BEAM GUARDRAIL 
HARDWARE 

EFFECTIVE: JAN 23, 2020 

5/1312024 4:48 PM STDDRD606097.DWG 



1" x 4" [25.4 x 101.6] SLOTS 6,, 

4 1/4" ~ ~ (TYP. TOP AND BOTTOM~·[1S2] 

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

[108] -------j i ~ . l/2" [12.7 I DIA HOLES . ~i r-- 4 1/4" [108] ~ 1 3 l/2" [89] 

::::::[~tr-~~-~·-~·~-~·-~·-~~! :::"""'ff:C=-=·-=·-=·=-=·-=~=-==i-:Jtt~ •,mi t~, 3 ~- ~= -

, Ii J" [25.4] DIA HOLES 

~~f-,. (TYP. TOP AND BOTTOM) 

,_____3_'-_6_"-'-[_10_6_8-'-J--~--'--~-1_'-_6_"'-[4_5_7-'-J~--i-..~2'_-_11_3!'--4_"_:{_9_M~ ' 
1 
W I WO J 

2'-11 3/4" "N" SPACES AT 6'-0" [1830] (TYP.) 2'-11 3/4" 2'-11" [890] --~ ~=~~=~ t- -i- ]6" [152] 
~~ T 

FOR N=2 L=17'-11 1/2" [5478]; N=3L=23'-11 1/2" [7308]; 
N=4 L=29'-11 1/2" [9138]; N=5 L=35'-11 1/2" [10 968] 

BOX BEAM RAIL (TS6 x 6 x 3(16 (TS152 x 152 x 4.87) 

RBMOJ* 

1" [25.4] DIA HOLES (4) PLCS. (TYP. TOP AND BOTTOM) 

[909] 

4" [102] ---I ---------J' 1/2" [12 7] DIA HOLES (5) PLCS , r--- 4 1/4" [108] 

::::::ITI±tBffit~ ~~~:~:1~1-=-~tmuTI ••• nm 

1'-4" 4'-0" 4'-0" 4'-0" 4'-0" 2'-11 3/4" 

[406] [1220] [1220] [1220] [1220] [909] 

20'-3 3/4" [6195] 

TS6 x 6 x 3/16 (TS152 x 152 x 4.81 BR. APP. SECT. UPPER RAIL NO.I 

1" [25.4] DIA HOLES (4) PLCS. (TYP. TOP AND BOTTOM) 

2 3/4" 
[lOJ--------j . , J' 1/2" [12.7] DIA HOLES (5) PLCS. , r--- 3 3/4" [95] 

::::::ITI!tBffit~ ""i="" =t~~-=-~tmuTI ••• nm 

1'-10 3/4" 4'-0" 4'-0" 4'-0" 4'-0" 2'-11 1/4" 

[577] [1220] [1220] [1220] [1220] [895.5] 

20'-10" [6352.5] 

TS6 x 2 x 1(4 {TS152 

'---+-- CUT 3 SIDES, 
BEND AND WELD 

[895.5] [1830] [1830] 

15'-2 1/4" [4631.5] 

TS6 x 2 x 1/4 (TS152 x 51 x 6.41 BR. APP. SECT. LOWER RAIL NO. 2 

LENGTH ="L" MINUS 3/4" [19] 

BOX BEAM EXPANSION SPLICE END 
ONE END OF BOX BEAM RAIL ONLY. REQUIRED 
FOR BOTH RAILS AT THE EXPANSION SPLICE. 

1'-9" [534] 

SEE END COVER 

PLATE DETAIL >/y
CUT 3 SIDES, 

1',11 BEND AND WELD 
6' c 

1/2" [12 7] DIA HOLES 
(TYP. TOP AND BOTTOM) 

\__ 1/2" [12.7] DIA HOLES 
(TYP. TOP AND BOTTOM) 

3/16" [5 mm]~ 
(3 SIDES) 

1/B" [3 mm] 

END COVER PLATE DETAIL 
(BAR 5" X 3/16" X 0'-5 3/4" {127 X 4.8 X 1461) 

BOX BEAM TERMINAL RAIL (TS6 x 6 x 3(16 (TS152 x 152 x 4.81) 

TACK WELD 3/4" DIA 
[M20] HlGH STRENGTH 
HEX NUTS (TYP.) 

8 - 7/8" [22.2] 
DIA HOLES 

0 0 0 

-------------------

[76] 

7 SPACES AT 
3" = 1'-9" [76 = 532] 

2'-3" [684] 

BOX BEAM SPLICE PLATE 

RBSOJ* 

2'-2" [660] 

6" 8" 6" 

[76] 

5 3/8" X 5/8" X 2'-3" 
{136 X 15.9 X 684] 
BAR (2 REQUIRED EACH 
SPLICE)]5 3/B" [1361 

nm {B~'='iBt ]:,;,1u,, 

7/8" [22.2] DIA HOLES 
(TYP. TOP AND BOTTOM) 1" x 3" [25.4 x 76.2] SLOTS 

(TYP. TOP AND BOTTOM)f mo· /J.OJ ,we ,m
& WELDED CONTINUOUS 

c • =I= : 
5 3/8" 

~_J
9 
1 3/8" [35;-J 

TS6 x 2 (TS152 x 51 I CONNECTION SLEEVE 

RBM05* 

4" 6" 

[102]. [152] 

NOTE: 

3'-0" [915] 

3/8" [9.5] PLATE 

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

WELD & GRIND SMOOTH TO FIT 
INSIDE TS6 x 2 x 1/4 
[TS152 X 51 X 6.4] 

6" 4" 

[152] . [102] 

NOTE: 

l" x 3" {25.4 x 76.2] SLOTS 
(TYP. TOP AND BOTTOM) 

WELD & GRIND SMOOTH TO FIT 
INSIDE TS6 x 6 x 3/16 
[TS152 X 152 X 4.8] 

(TYP.) '>----"' w---~--< (TYP) 

Ll 3/8" [35] 

I I 

1'-2" [356] 8" [203] 1'-2" [356] 

NOTE: 
CUT TOP & SIDE WALLS TO SHAPE. 
BEND BOTTOM WALL AS SHOWN. 

I? ~;s·: I 
[136] 

]
5 3/8" 
[136] 

TS6 x 2 TO TS6 x 6 (TS152 x 51 TO TS152 x 152I CONNECTION SLEEVE 

NOTES: 

6" [152] 

I ' :[~
7
3
6
"] TS6 X 6 X 3/16~ [TS152 X 152 X 48] 6" {152] 

1" [25.4] DIA HOLES (TYP. TOP AND BOTTOM) ~-': I TS6 x 2 x 1/4 
31/4" ~ ~ 7 1 [T5152x51 x64] 
[83]7 ~" 1 I. J' 1/2" [12.7] DIA HOLES (5) PLCS • I \ 

6
~ r4 1/4" [JOB] I 

•imi)[ ~,~i'1ff=]E-~f '°' :; ,orro}f~=]E=#fE3=1 me JJSJ '"'" 

1 

icT=Sz::6::io~i"-Ic:::6::zx::'..J3/:6 ,. n"l,,, "" ,:,c, T56 1, 2, ~' 1"l 

(D 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. 

(l) FABRICATE SPLICE PLATES AND CONNECTION SLEEVES FROM 
AASHTO M 270 [270M] (ASTM A 709 [709MJ) 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. 

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

DETAILED DRAWING 

3'-11" 2'-0" 4'-0" 4'-0" 6'-0" 

[1195] [610] [1220] [1220] [1830] 

22'-10 3/4" [6984] 

TRANSITION RAIL (TS6 x 6 x 3(16 (TS152 x 152 x 4.81) 

2'-11 3/4" (TS152 x 152 x 4.81 (TS152 x 51 x 6.41 

[909] SECTION VJEW SECTION VJEW 

Q) 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. 

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

606-98 

BOX BEAM 
GUARDRAIL HARDWARE 

~MONTANA DEPARTMENT 
PiA,i ~ OF TRANSPORTATION 



4 

11" [254] 18" [457] 18" [457] 18" [457] 18" [457] 4'-0" [1219] 
I 

4'-0" [1219] 
I 

4'-0" [1219] 1 2'-1½" I 6" [152] 

6" [102] 

-1 
I 

4¼" [108] 

2"[51] I It i
I 

L....+-----.::,.,___-_-+-_·--_·-·-_-+_-·-_--_-+-_·-·_--·_--,---1->t=i-=i1[25.4~1DlA·-.T
1
H-RUfALL~2PLA-fC·E+S ~ 

i"f22.2]DIA. THRUALL 5PLACES ~, ~ 
/;'' [12. 7] DIA. THRU ALL 3 PLACES 

11" [254] 

6" [102] 

t2"[51] 

18" [457] 18" [457] 

T-1 TRANSITION RAIL 

HSS 6x6X'fe [HSS 152x152x4.8] 
ASTM A500 GRADE B 

21'-10¾" [6674] 

18" [457] 18" [457] 4'-0" [1219] 4'-0" [1219], 4'-0" [1219] 1 2'-1½" , 6" [152] 

I I I I i 
--- - -+--- -- ➔ --- --~- ----+1lt.1·~+8~-<p-
----------------------------------- - - --- Fl - ---

i• [22.2] DIA. THRU ALL 5 PLACES 

1" [25.4] DIA. THRU ALL 2 PLACES f" [12. 7] DIA. THRU ALL 3 PLACES 1" [25.4] DIA. THRU ALL 2 PLACES 

4" [102] 

R-1 TRANSITION RUB RAIL 

HSS 6x2x¼ [HSS 152x51x6.4] 
ASTM A500 GRADE B 

15'1 ¾" [4616] 

35¾" [908] 6'-0" [1829] 6" [152] 

10t"[260J 

~ 

E9 

R-2 TRANSITION RUB RAIL 

HSS 6x2x¼ [HSS 152x51x6.4] 
ASTM A500 GRADE B 

73" [1854] 

2"[51] 

4½" [114] 

2"[51] 

4 ¼" [108] 

,. [22.2] DIA. THRU ALL 2 PLACES f• x 4" [12.7 x 101.6] SLOT THRU ALL 

R-3 TRANSITION RUB RAIL 

HSS 6x2x¼ [HSS 152x51x6.4] 
ASTM A500 GRADE B 

NOTE: 

WELD & GRIND SMOOTH TO FIT INSIDE 6" x 6" xf;;" [152, 152, 4.8] 

18" [457] 

15¾" [400] 
18" [457] 

11 ¾" [298] 

6¼" [159] 

r-

TYP. >---I-·[-3]--~ 

R =t,"[4.8] 

i"x 2¼"£22 2 x572] 
SLOT THRU ALL 
4PLACES 

NOTE: 
WELD & GRIND SMOOTH TO FIT 

INSIDE 6" x 2" x¼" [152 x 51 x 6.4] 

LOWER BRIDGE RAIL CONNECTION SLEEVE 

2 ¼" [57] 

l__ 

15¾" [401] 

11 ¾" [298] 
-

6¼"[159] I 

r- I 

TYP. '>------i"-[3-~~~ 

R =t,;" [4.8] 

i" X 2 :I" {22.2 X 57.2] 
SLOT THRU ALL 
4PLACES - - - - -I5j"[137] 

f---------l 
5j" £1371 

UPPER BRIDGE RAIL CONNECTION SLEEVE 

R =f." [4.8] 

NOTE: 

ASTM A36 PLATE, 18" xf;;• [457 x 4.8] 

¾" DIA. x 3f" [20x 89] HIGH STRENGTH HEX BOLT 
(FBX20b•J AND NUT (FNX20b") WITH 2 HARDENED 

FLAT WASHERS (FWC2oa•J 

15,"[137] 

1 i" [35] 
i" x 2" [22.2 x50.8] SLOT THRU ALL 

2PLACES 

NORMAL TO THIS FACE 

BRIDGE APPROACH END PART SHOWN. 
MIRROR FOR BRIDGE DEPARTURE END. 

16" [406] 

13½" [343] 

9" [229] 

TOP VIEW 

t 

SIDE VIEW 

NORMAL TO THIS FACE 

RUB RAIL FLARE SLEEVE 

flf" [4.8JASTM A36 PLATE 

¾" DIA. x 3f" [20 x 89] HIGH STRENGTH HEX BOLT 
(FBX20b•J AND NUT (FNX20b•J WITH 2 HARDENED 

FLAT WASHERS (FWX20a") 

BOTTOM VIEW 
TYP. >---!~"[-3]--~ 

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

ASTM A36 PLATE, 18" xflf" [457 x 4.8] 

¾" DIA. x 7f" [20x 191] HIGH STRENGTH HEX BOLT 
(FBX20b•J AND NUT (FNX20b•J WITH 2 HARDENED 

FLAT WASHERS (FWC2oa•J 

NOTE: 

WELD & GRIND SMOOTH TO FIT INSIDE 6" x 2"x¼" [152 x 51 x 6.4] 

_L 
8" 

i" X 2" {22.2 X 50.8] 
SLOT THRU ALL 
2PLACES 

-REVISED-

NOTES: 

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

DETAILED DRAWINGS 
REFERENCE 
STANDARD SPEC. 
SECTION 606 

DWG.NO. 

606-98A 

BOX BEAM 
GUARDRAIL HARDWARE 

EFFECTIVE: JUN 27, 2024 

5/1412024 8:19 AM SIDDRD60609BADWG 



d, 1" [25.4] DIA. HOLES /2) 

PLACES (TYP. TOP AND BOTTOM) 15116,, [2J BJ • 1~ 1/2" [12.7] DIA. HOLE 
(TOP AND BOTTOM)

2" [51] I l/2" [12.7] DIA. HOLES /5) PLACES (TYP. TOP AND BOTTOM) 

4" [102] ______l_j • - - 1 _ - l~ 15/16" [23 BJ 1 3/4''I i I r 4 1/2" [114] 

,.,,,,jrr*P4}f~1~~}£P q>==== [
44

1 

3" [76J 10 1/2" 1 2'-0" 1 2'-0" 1 2'-0" 1 4'-0" 1 7" 4 7/16" I 
[1220] [178] [112] ~[267] [610] [610] [610] 

11'-5 1/2" 

[3.495 m] 4'-0" [1220] 

RUB RAIL (TS6 x 2 x 3/16) [TS152 x 51 x 4.8/ 

TOP PLATE 9 7/16" 

I • r2401 • I 

0 

MIDDLE PLATE 

ANCHOR BRACKET FOR RUB RAIL CONNECTION 
TO JERSEY SHAPE BRIDGE RAIL 

2'-3 3/8'' [695] 

----j r-;-- 4" [102] 
2 7/16" [62] • ----- f---- 1 15/16" [49] 

, I 

1'-3 3/16" 
[385] 

MIDDLE PLATE 
/3/8" [9.5] STEEL PLATE) 

2'-3 3/8" [695] 

----j r-;-- 4" [ 102J 
2 3/16" [56] • ----- f---- 1 15/16" [49] 

, I 

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

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

1'-4" /406] 

BOTTOM PLATE 
/3/8" /9.5] STEEL PLATE) 

4" [102] ~ - ~ ~ 
1/8" [28.5] • = r 2 1/4" [57] 

7-1-4- -4--- I 

f \L 7/8" x~ 7/8" /22.2 x 47.6] SLOTS 

TOP PLATE 

MIDDLE PLATE 

3" 1161 I 

9 7/16" 

1 • /240] • I 

0 0 

MIDDLE PLATE 
/3/8" [9.5] STEEL PLATE) 

ANCHOR BRACKET FOR RUB RAIL CONNECTION 
TO VERTICAL CONCRETE BRIDGE RAIL 

2'-3 3/8" [695] 

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

, I 

TOP PLATE AND BOTTOM PLATE 
(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] 

3/8"/3/16") [10/5) mm] 

5/32" /4] 

6"-12" [152-305 mm] 
FRONT RAIL (TS6 x 6 x 3/16) 
[TS152 x 152 x 4.8] (SEE DETAIL C) 

ANCHOR RAIL SECTION 

8'-8" [2642] 

6'-2 1/8" [1883] 2'-0" 6 3/8" 

1'-8" /508]I 
, 6" • I . [6101 [1621rI" [25.4] ~ r 4 1/4" []OBJ 1 1 

6"[152]1=[~=~ ,n,{Bff~fJ j j Bi+HBJ1,,,1 

U L3"[76JT I J 

2"[51] d·f-+--- ---j • ~ 2" [51] 

Ll . . . - _JJJ 
1112"J I ~ l_ 

DETAIL B 
ANGLED RAIL (TS6 x 6 x 3/16) 

[TS152 X 152 X 4.8] 

1'-11 11/16" [602] 

1" x 3" /25.4 x 76.2] SLO 
(TYP. TOP AND BOTTOM) 112" [12.7] DIA. HOLES 

(TYP. TOP AND BOTTOM) 

DETAIL C 
FRONT RAIL (TS6 x 6 x 3/16) 

[TS152 X 152 X 4.8] 

DETAIL D 
BACK RAIL (TS6 x 6 x 3/16) 

[TS152 X 152 X 4.8] 

[ 3Bl 1 3/16" /30.2] DIA. 7/B" [ 221 

HOLES (TYP.) 

DETAIL E 
SHIM PLATE /114" /6.4] STEEL PLATE) 

7 7/16" 

I' 1'-4" [407] ' I 

4 1/16" [103] ------1.--_::~~~~~~~~~~~~~~~-,-__,r- 3 5/8" /92] 

i[~~~}mi 

2 3/4" [69.9] 1 • ns91 • I 

DIA. HOLE~-r 3 112,, [B9 ] 

3" /76] I 1 3/16" /30.2] 

Al 

2 3/4" [69.5] -----i ] 
L . • . 5 1/2" [139] 

tA2 

Al DIA. HOLES A2 
BASE PLATE FRONT LEFT PLATE 

1'-3 5/8" /397] 

1 • 

1'-11 11/16" 

[602] • I 
7/32" /6] 

2 3/4" /699] 
2 5/8" /67] 

3 3/8" [86] __,[1~1]515/16" [151] 

I _..... I A2 

DIA. HOLE "-----j 

2 3/4" /69.5] ] 

1+ -~ 5 1/2" [139] 

t~ ---I ~ 1" [25.4]
[184] 

X 

A3 
TOP AND BOTTOM PLATE 

6" [152]CJ TS6 X 6 X 3/16 
[TS/52 X 152 X 4.8] 

3/16" [4.8] 
THICK---J 

f □•1m1 
y SEE RAIL DETAILS FOR 

LOCATION OF HOLES 

TS6 X 6 X 3/16 
{TSJ52 X ]52 X 4.8/ 

SECTION VIEW 

A4 

NOTE: 

DETAIL A 
ANCHOR BRACKET 

ALL ANCHOR BRACKET COMPONENTS 
ARE FABRICATED FROM ¼" [6.4] 
STEEL PLATE MATERIAL. 

6" [152] 
TS6 x 2 x 3/16 
[TS152 X 51 X 4.8] 

SEE RAIL DETAILS FOR 
LOCATION OF HOLES 

TS6 X 2 X 3/16 
{TSJ52 X 5] X 4.8/ 

SECTION VIEW 

NOTES: 

(D MANUFACTURE BOX BEAM RAIL ELEMENTS FROM 
EITHER ASTM A 500 GRADE 8 COLD ROLLED 
TUBING, ASTM A 501 HOT-ROLLED TUBING OR 
AUTOMOTIVE ROLLOVER PROTECTIVE STEEL (ROPS). 
WHEN ASTM A 500 GRADE B STEEL JS USED, TEST 
THE MATERIAL PER ASTM E 436. 

Cl) 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 
GUARDRAIL HARDWARE. 

A4 
FRONT RIGHT PLATE 

UNITS SHOWN IN BRACKETS /1 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 
i_yii,,... ~ OF TRANSPORTATION 



14~" 
[362] 

155" 1/435•~
Sj" 
[151] 

_L___18_i_"_£4_7_9J___....::::,--~::s=========& 8" £2031 

fa" [4.8] 

GUSSET 

II 
II 
II 
II 

---------< 
121;· [311] 

TOP VIEW 
BENT 

FRONT VIEW 
BENT 

PLATE, 33¼"x¼"x 39¼" 
{845 X 6.4 X 997] 

ASTM A572 GRADE 50 

¼" [6] 

NOTE: 
MAIN PLATE DETAILS SHOWN ARE FOR LEFT SIDE TRANSITION ATTACHMENT PART. 
MAIN PLATE FOR RIGHT SIDE IS A MIRROR IMAGE OF THIS ONE (PRE-BEND DETAILS 
ARE IDENTICAL, BUT BENT IN OPPOSITE DIRECTIONS). 

32i" [835] 

12f," {313] 

18" [457] 

21" [63.5] R 

33¼" 
[845] 

23¼" 
[591] 

BENT PLATE 

TOP VIEW 

TOP MOUNTING TAB 

17~" 
[438] 

7¼" 
[184] 

391;" {997] 

FLAT PATTERN 

i" [9.5] TYP.r I 

I 

1 fr" [29] TYP. 

BOTTOM 
MOUNTING TAB 

TOP STIFFENER 

BOTTOM STIFFENER 

17fn 
15" [445] 

{381] 

26½" 
{673] 

SIDE STIFFENER 

GUSSET 

TRANSITION ATTACH/VIENT 
FIELD SIDE VIEW 

119" 

90" 

181."{462] 

BENT 

PLATE, 3" x¼" x 60ji" 
{76 X 6.4 X 1545] 

ASTM A572 GRADE 50 

SIDE STIFFENER 

22fs'' 
[564] 

18-fD" 
[465] 

40j" 
[1032] 

60ij" 
[1545] 

FLAT PATTERN 

12i" [308] 

101;i;" [275] 

I 
9" [229] 

I 

PLATE, 2¾"x¼"x 12/i" 
{70 X 6.4 X 308] 

ASTM A572 GRADE 50 

4" [102] 
CENTEROFR 

BOTTO/VI STIFFENER 

~:ii 
1,...___2"_£5_1_1rv,_P_.I 

10" [254] 

[ J 

¾" X 1¾" [19.1 X 44.5] THRU. 

L3" x 3" x ¼" x10" 
[L76x 76x 6.4x 254] 

ASTM A572 GRADE 50 
/2 REQUIRED) 

/VIOUNTING TAB 

25½" [648] 

i" [22.2] DIA. 
THRU. 
2PLACES 

151;" [387} 

2"[51] 

6" [152} 

HSS 6" X 6" xft( X 25½" 
[HSS 152 x 152 x 4.8 x 648] 
ASTM A500 GRADE B 

15" [381] 

~ ¾"[10] 

PLATE, 5¾"x1;"x 12" 
[146 X 6.4 X 305} 
ASTMA36 

UPPER RAIL ATTACH/VIENT 

25½" [648] 

f" [22.2] DIA. 
THRU. 
2PLACES 

151;" [387} 

2"[51] 

6" [152] 

I 
HSS 6" X 2"x1" X 25½" 
[HSS 152 x 51 x 6.4 x 648] 
ASTM A500 GRADE B 

15" [381] 

PLATE, 1 ~" x~" x 11 !" 
[44 X 6.4 X 292] 
A572 GRADE 50 

RUB RAIL ATTACH/VIENT 

2J.n 
4 

l_ 
I 
I 

I 

12i" [321] 

12,k· [306] 

11 ¾" {289] 

[70] 

T 
PLATE, 3"x¼"x 12j" 

[76 X 6.4 X 321] 
ASTM A572 GRADE 50 

TOP STIFFENER 

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

-REVISED-

PLATE, 3" x¼" x 4i" 
[76x6.4x 111] 

ASTM A572 GRADE 50 
/2 REQUIRED) 

GUSSET 

DETAILED DRAWINGS 
REFERENCE 
STANDARD SPEC. 
SECTION 606 

DWG.NO. 

606-99A 

BOX BEAM 
GUARDRAIL HARDWARE 

EFFECTIVE: JUN 27, 2024 

5/1412024 8:56 AM SIDDRD606099A.DWG 




