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3" dia. hole

Thread not to
extend beyond
nut by more

than %"

%" recess nut

1%" plain round washer.
All posts except those
on terminal systems

1" dia. x %" deep
recess both sides

11/47!

%" RECESS NUT

on 41/4" ‘ 41/41! 31/411
A Sheet 3%s" ‘A1/16"
Thickness ‘ j
i \ — [y
— B> ‘ — B> )
I | | A 10° <
o ‘ ! N
: i i i ‘ 15/1611 R I
— ‘ ‘ : R A B
. | . S %" x 187
L | | = ™ guardrail bolt
| i IR
T : | . Symmetrical 16" R %
- ‘ : ‘ about ¢ T A
— -\ : R W beam rail y
B C‘ \ :‘ N Splice bolt Post and blockout
I ‘ ! slots
— \ ! K
— ‘ ; <o Neutral axis
- \ \ \ >
e | —- Splice bolt slots —% i POST BOLT ASSEMBLY
! ‘ ! | —
A <J %" x 2%" post bolt slot at 6'-3" */ Lis"
spacing, center to center 1 Thread Length
29/ _n 1/ n -
32" x 17" splice bolt siot. SECTION A-A 1%" | 1%" minimum
8 required, each end of rail o 2347 mini
minimum
RAIL ELEVATION m Z,’, — =
10 4" minimum
W BEAM RAIL 18" | 4" minimum
25" 4" minimum
%" x 1%" guardrail splice
/ bolts and nuts (8 per splice)
B Post spacing 6'-3" o %" GUARDRAIL BOLT
‘“Z" -— Traffic
} "E!( Lap in direction of traffic = GUARDRAIL BOLT AND RECESS NUT
§ P i R
3 o - ‘ Upper 2 holes for
i ——— : ) & raising guardrail

%" x 18" guardrail post bolt

at face of rail as applicable

'/» Edge of pavement or ground line

: POST SPACING
STANDARD POST SECTION

Toe nail with one 16d
glavanized nail on
each side of blockout \

N

g N
B R )

2'-0" (typ.)
See Note 2

291! + 1 "

1:10 or flatter slope

Edge of pavement of
groundline at face of rail

Aggregate base or as
shown on Typical Section

TYPICAL GUARDRAIL CROSS SECTION

6 I_O"
See Note 2

Hinge line of foreslope

Variable slope but not
steeper than fill slope

Subgrade shoulder.

23" to edge
of pavement

Widening required for approach

or ground line

STANDARD HOLE
ARRANGEMENT

\;3/41!

to accommodate
future overlays N

N— Post length stamp
1%" high and %" deep

dia. holes (typ.)

ALTERNATE HOLE
ARRANGEMENT

-
J 11

1.

NOTE:

PROJECT

SHEET
NUMBER

When encountering impenetrable material, see
Standard 617-13.

See Special Contract Requirements when 7 foot or
longer posts are specified.

See Special Contract Requirements when the alternate hole
arrangement is specified.

4. Install delineator every fourth post. Fasten delineator to
post using two 2" x %" lag screws with washers,
along centerline of post; or fasten as specified by the

manufacturer. Alternate delineator types may be used if

approved.

Dimensional tolerances not shown or implied are intended to
be those consistent with the proper functioning of the part,
including its appearance, and accepted manufacturing

practices.

Reflective sheeting
(white to right of traffic,

yellow to left of traffic) ‘
ol

Top edge of reflective sheeti

45" - 51"
above traveled way edge

Y

—WWA\%

POST AND BLOCKOUT DETAIL

POST AND BLOCKOUT DETAIL

NO SCALE

i

(See Note 4) \

I

1"

6"

.

FLEXIBLE GUIDE POST
GUARDRAIL MOUNT

U.S. DEPARTMENT OF TRANSPORTATION, FHWA

OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
617-10

G4 W-BEAM GUARDRAIL

WOOD POSTS

SPECIFICATION
FP-24

APPROVED FOR USE
1/2024
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M15 x 460

guardrail bolt

W beam rail

Post and blockout

180

24

19 dia. hole

Thread not to
extend beyond
nut by more

Y

than 13 mm

i

M15 recess nut

M44 plain round washer.
All posts except those
on terminal systems

POST BOLT ASSEMBLY
L Threacj‘ L'eng th 25 dia. x 1.5 deep
32 | 30 minimum recess both sides
33 50 45 minimum
255 | 100 minimum
E 460 | 100 minimum :, @Y
3 N 640 | 100 minimum I
15 32 *J 17.5

M15 GUARDRAIL BOLT

50 108 ‘ 108 - 83 o
Sheet 81 2
A <1 S OTEE e e
Thickness ‘ j
i NP [y
~>- ‘ ~>- s
— | | A 100
i | i U+ 24- [
- i i
@ I —@— g
- ; | ; Q '
T ] | . Symmetrical | <R T _ N
I I m
— :\ | about ¢ ) V‘T
T \ 1 ™
| :‘ \ :‘ Splice bolt
- ‘ ‘ ‘ slots
— ‘ ‘ ‘ Neutral axis
- \ \ \
Q | —F>- Splice bolt slots —% !
\ ‘ \ \
A <J 20 x 65 post bolt slot at 1.905 m 4
spacing, center to center
24 x 30 splice bolt slot. _
8 required, each end of rail SECTION A-A
RAIL ELEVATION
W BEAM RAIL
M15 x 32 guardrail splice
bolts and nuts (8 per splice)
B Post spacing 1905 o
‘“Z" —~— Traffic
} JE! o/‘,ﬁ Lap in direction of traffic ;!
§ S —
AT e 1 1 e |
) of Rijo — L
i o o | r-:ll ‘
M15 x 460 guardrail post bolt (IY\)
Edge of pavement or ground line ~
f at face of rail as applicable
~N
3
| POST SPACING 2=
""""" Q
STANDARD POST SECTION "

Toe nail with one 16d
glavanized nail on
each side of blockout \

1:10 or flatter slope

Edge of pavement of
groundline at face of rail

Aggregate base or as
shown on Typical Section

N

610 (typ.)

737 £ 25

See Note 2

TYPICAL GUARDRAIL CROSS SECTION

Hinge line of foreslope

Variable slope but not
steeper than fill slope

584 to edge
of pavement

Subgrade shoulder.

Widening required for approach

M15 RECESS NUT

GUARDRAIL BOLT AND RECESS NUT

N

or ground line

STANDARD HOLE
ARRANGEMENT

\— 19 dia. holes (typ.)

Upper 2 holes for
raising guardrail

to accommodate
future overlays N

Post length stamp
35 high and 6 deep

ALTERNATE HOLE
ARRANGEMENT

POST AND BLOCKOUT DETAIL

POST AND BLOCKOUT DETAIL

NO SCALE

1.

PROJECT

SHEET
NUMBER

NOTE:

When encountering impenetrable material, see
Standard M617-13.

See Special Contract Requirements when 2 m or
longer posts are specified.

See Special Contract Requirements when the alternate hole

arrangement is specified.

4. Install delineator every fourth post. Fasten delineator to
post using two 50 mm x 10 mm lag screws with washers,
along centerline of post; or fasten as specified by the

manufacturer. Alternate delineator types may be used if

approved.

Dimensional tolerances not shown or implied are

intended to

be those consistent with the proper functioning of the part,
including its appearance, and accepted manufacturing

practices.

Furnish hardware in the metric sizes shown. Equ

ivalent

US Customary sizes may be used when metric sizes are

unavailable.

Reflective sheeting

(white to right of traffic,

yellow to left of traffic)
)

Top edge of reflective sheeti ‘ Y
J ‘ L“T
N
g L
S |
N s
ol (See Note 4) e
™ \
25 Ny
8|8 1l
]
Els
Y
~| 2
o
Q
[
\

—WWA\%

FLEXIBLE GUIDE POST
GUARDRAIL MOUNT

This drawing contains Metric units of measure.

Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
M617-10

G4 W-BEAM GUARDRAIL

SPECIFICATION
FP-24

WOOD POSTS

APPROVED FOR USE
1/2024
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PROJECT SHEET

1/ n
2" 44" ‘ 44" L %" x 10" guardrail bolt NUTBER
— - i = 3/ 1 1/
Sheet 376 16 Reflector tab
t Thickness .
A ! ‘ Lt ~ W beam rail NOTE:
> ! > N i 1. When encountering impenetrable material, see
L | | A 10° P Standard 617-13.
I ‘ 1 7
I , , _ . 3/ g7
I i \ i ¢ 74" dia. (typ.) 2. See Special Contract Requirements when 7 foot or
B [ \ [ N Post length stam longer posts are specified.
D | D R 1% higg (typ.) P
— — | | NS ~ 3. See Special Contract Requirements when the alternate hole
— ‘ ‘ Symmetrical ' s 1IN 1%" plain round washer. arrangement is specified.
! i ! ~about ¢ | T = N Mo v | B 6 All posts except those
] 1 '\ 1 j=J ™ ~Qn on terminal systems 4. Install delineator every fourth post. Fasten delineator to
— \ : EN ~ post using two galvanized 2" x %" bolts with a
—- ‘ —- Splice bolt ~ — %" recess nut. washer on both sides, a lock washer, and nut; or fasten as
L ! ‘ ! slots )\ Thread not to extend specified by the manufacturer. Alternate delineator types
] | 1 . Blockout N beyond nut by more may be used if approved.
I ‘ } Neutral axis (See Note 5) BN 2 N than %"
== 5. Blockout may be wood, plastic, or composite material. Use
‘ ! ‘ At h lock b d, plasti ' ial
Q | - Splice bolt slots —7% 3 Qe ol consistent material throughout the length of guardrail run.
\ \ L/ - o|n SR SIRS
A <J 4" x 2%" post bolt slot at 6'-3" 1Zen T QEJ o 6. Dimensional tolerances not shown or implied are intended to
spacing, center to center STANDARD HOLE o¥ S be those consistent with the proper functioning of the part,
2%2" x 1%" splice bolt slot. SECTION A-A ARRANGEMENT A 5 iy g including its appearance, and accepted manufacturing
8 required, each end of rail NSl s practices.
RAIL ELEVATION POST AND BLOCKOUT DETAIL y S
Upper 2 holes for raising guardrail
W BEAM RAIL to accommodate future overlays
%" x 1%" guardrail splice
bolts and nuts (8 per splice) ! L | Thread Length 1" dia. x %6" deep
Post spacing 6'-3" n 1%" | 1%" minimum recess both sides
- Traffic =1 5 s 2" | 1%" minimum -~
T Lap in direction of traffic s é - o 10" | 4" minimum .
1 .J:'m : :! ~ o 1 18" | 4" minimum 1 J 13
e Ty ] _ ol ™~ = 25" | 4" minimum u" Li
) B Yrw L ~ o~ o2 . :
; e — " & %" GUARDRAIL BOLT %" RECESS NUT Reflective sheeting
Spm " drail bol = (white to right of traffic,
8" x 10" guardrail post bolt % ! GUARDRAIL BOLT AND RECESS NUT Top edge of yellow to left of traffic)
6" reflective sheeting _| v
q_) =
\ Edge of pavement or gs ! § H?
77777 ground line at face of : . "" > See Note 4 s E
rail as applicable —L ¢of o 0 é
TOP symmetry X L’? B
POST SPACING - % W6 x 9 — - AL ‘
STANDARD POST SECTION ALTERNATE HOLE i 1 vIE |
ARRANGEMENT . g i
%" x 10" guardrail POST AND BLOCKOUT DETAIL - N Q ‘
bolt and recess nut ; ‘ |
< el UNIUNNS
. 3 N T Il BN
il Lo 52 1w ™
s 210" (typ. Hinge line of foreslope % 2 /\/ T
N See Note 2 Variable S/ope but not . . ~ (;8) . FLEXIBLE GUIDE POST
1410 o fatter o steeper than fill slope N GUARDRAIL MOUNT
: er slope = ||
Subgrade shoulder. ST O\\
Widening required for approach ‘ | U 3 gia .
and departure terminal systems 1 ‘ N ’ ;
Edge of pavement ol | ‘ U.S. DEPARTMENT OF TRANSPORTATION, FHWA
] i ‘ S. . FLH STANDARD
groundline at face of rall SIDE POST FACE SIDE FRONT OFFICE OF FEDERAL LANDS HIGHWAY 617-11
Aggregate base or as
shown on Typical Section BLOCKOUT STRUCTURAL SHAPE POST G4 W-BEAM GUARDRAIL "o
(STANDARD HOLE ARRANGEMENT)
TYPICAL GUARDRAIL CROSS SECTION APPROVED FOR USE
NO SCALE STEEL POSTS 1/2024
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SHEET

PROJECT NUMBER

50 108 ‘ 108 < 8 M15 x 255 guardrail post bolt
Sheet 81 e 2 Reflector tab
¢ Thickness .
A ‘ ! . ‘ ; . W beam rail NOTE:
> ! > T 1. When encountering impenetrable material, see
T | | A 10° % Standard M617-13.
I ‘ 1 7
] i i Zj R i ¢ 19 dia. (typ.) 2. See Special Contract Requirements when 2 m or
L i ‘ [ 7 o Post ./ength stamp longer posts are specified.
— ‘ | ’ g sl 38 high (typ.) 3. See Special Contract Requirements when the alternate hole
— ‘ ‘ Symmetrical | 24 R L oS M44 plain round washer arrangement is specified.
| - | ~about ¢ |~ —-- po o v | b 1 All posts except those
] 1 '\ ! 39 jﬁ. Q on terminal systems 4. Install delineator every fourth post. Fasten delineator to
- \ : i ~ post using two galvanized 50 mm x 9.5 mm bolts with a
—- ‘ —- < Splice bolt > — M15 recess nut washer on both sides, a lock washer, and nut; or fasten as
L ! ‘ ! slots )\ Thread not to extend specified by the manufacturer. Alternate delineator types
] | 1 % . Blockout N beyond nut by more may be used if approved.
- ‘ } o Neutral axis (See Note 5) % 8 s than 13 mm
B ! ‘ ! 5@’ \E‘ § h 5. Blockout may be wood, plastic, or composite material. Use
Q | - Splice bolt slots —7% 3 o3 ol consistent material throughout the length of guardrail run.
\ \ ‘ - -0 |
A <J 20 x 65 post bolt slot at 1.905 m =24 b QEJ i) 6. Dimensional tolerances not shown or implied are intended to
spacing, center to center STANDARD HOLE e? § be those consistent with the proper functioning of the part,
54 X 39 sg/ice t;,O/t séOt;c ) SECTION A-A ARRANGEMENT r'e 3 §_ 5, ZFCaIggg;gs] its appearance, and accepted manufacturing
required, each end of rai nhS| < .
RZ\IL ELEVATION POST AND BLOCKOUT DETAIL y °ls
n . 7. Furnish hardware in the metric sizes shown. Equivalent
W BEAM RAIL ijpper 2 hole; t;orfri/smg gua/rdrall US Customary sizes may be used when metric sizes are
0 accommodate future overlays unavailable.
M15 x 32 guardrail splice
bolts and nuts (8 per splice) ot L | Thread Length 25 dia. x 1.5 deep
3 Post spacing 1905 N ) 32 30 minimum recess both sides
— Traffic 2 50 45 minimum (
:T‘ Lap in direction of traffic — % { é - ‘ 255 | 100 minimum ,
1 vt — o 460 | 100 minimum J
= | " A S2 640 | 100 minimum uﬂ Lﬂ
} ol %o : [ ~ ™ N j ]
1 = — : NE M15 GUARDRAIL BOLT M15 RECESS NUT Reflective sheeting
M15 x 255 guardrail post bolt N (white to right of traffic,
g P 0 ! GUARDRAIL BOLT AND RECESS NUT Top edge of yellow to left of traffic)
150 reflective sheeting | |
) '-'WT
Ve 1 3 N
\ Edge of pavement or 8‘ g 3 See Note 4 —~
77777 ground line at face of ' =) o -eeflote IR
rail as applicable —F ¢of M| = ~ &
TOP symmetry 19 o B
POST SPACING § o WIS0x13.5 — - g T |
STANDARD POST SECTION ALTERNATE HOLE ~ 1 %5 |
ARRANGEMENT i e ~ % |
’t"”llf X 255 guafdfat” POST AND BLOCKOUT DETAIL - : | 3 S |
olt and recess nu ;
< N VANIUNS
1 N ~ T Il N
N E/D 200 S s 8 M¥19d’a Dl >
N 610 (typ.) Hinge line of foreslope *‘ % S /\/ 1P
™ See Note 2 Variable S/ope but not . o ~ (;8) . FLEXIBLE GUIDE POST
1:10 o flatter s steeper than fill slope o 3 GUARDRAIL MOUNT
: erslope>~_ | | |/ /ol |
Subgrade shoulder. QT “\
Widening required for approach N 19 dia : This drawing contains Metric units of measure.
and departure terminal systems | : Dimensions without units are millimeters.
Edge of pavement or \
i i U.S. DEPARTMENT OF TRANSPORTATION, FHWA
groundline at face of rail SIDE POST FACE SIDE FRONT OFFICE OF FEDERAL LANDS HIGHWAY FL&;;A;\I_DIAED
Aggregate base of as STRUCTURAL SHAPE POST
i ; SPECIFICATION
shown on Typical Section BLOCKOUT G4 W-BEAM GUARDRAIL Fp-24

TYPICAL GUARDRAIL CROSS SECTION

(STANDARD HOLE ARRANGEMENT)
NO SCALE

APPROVED FOR USE
1/2024

STEEL POSTS
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Excavate area
between drilled holes

A I

23"

10"
\
Q| ]
7N
\\\ )

Wood Post

Excavate area
between drilled holes

iNeH®

21"

'

Steel Post
PLAN VIEW

—
0
RIS
o=
Sl -
S|e
Finished grade a0 ZT,'
) ) Q= Crushed coarse aggregate
Overlying material it backfill or overlying material
A—
/S T
A A, Y
VARVARVERYA WA VA

/ A A s <
2 = D%%D%O@E“%;% S
1 Bl 5

el o) :

2 S

fﬁ%@@%x é

j:@% Sad! 0

Rock material

OV
R
, DO
oS
|-

Crushed coarse

Overlying material

Finished grade

Rock material

. 21"or23" aggregate backfill
ELEVATION

Case 1: Overlying material POST EMBEDMENT DIMENSIONS

depth (A) is 18" or less HOLE | EMBEDMENT | OVERLYING | DRILLING
TYPE DEPTH MATERIAL (A)| DEPTH (B)
Case 1| 24"to 42" 0 to 18” 24"

30"to 42” | > 18" to 30” 12"
Case 2
42" > 30” 42" - A

<

Wood Post
8"
Steel Post
PLAN VIEW
o
3¢
o
L8
Wy
2L
Nl
y

8" or 12"

1.

Crushed coarse

PROJECT

SHEET
NUMBER

NOTE:

Use this standard when posts cannot be embedded to the
minimum depth shown on Standard 617-10, 617-11,

617-31 or 617-32.

. Unless otherwise specified, use either the circular or the

oblong hole configuration for Case 1 conditions.

Use crushed coarse aggregate conforming to Section 703
"Coarse aggregate for concrete" or granular backfill for

"Underdrain pipe with geotextile".

. Place crushed coarse aggregate according to the post

requirements in Section 617.

Treat field cut galvanized steel post surfaces that expose

the base metal with two coats of zinc-oxide paint.

Crushed coarse aggregate
backfill or overlying material

Embedment Depth

aggregate backfill

ELEVATION

Case 2: Overlying material
depth (A) is greater than 18"

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
617-13

MGS AND G4

SPECIFICATION
FP-24, FP-14

W-BEAM GUARDRAIL
INSTALLATION IN ROCK

APPROVED FOR USE
1/2024
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Excavate area
between drilled holes

A -~ \'

580

250
\
7N
\\ )

580

Wood Post

Excavate area
between drilled holes

ASH
530

O

'

530

Steel Post
PLAN VIEW

—
)
RIS
o=
\E o
NS
n
Finished grade S ﬁ
N
i ol Q % Crushed coarse aggregate
Overlying materia N backfill or overlying material
v
/7 /7 |
VAN, A Y
/o e AN

/ A A s <
[ ?Q 7, Q:_)

906@% ) S

%p&@%ﬁg} B

o Ong\ E

j:% e &

Rock material

O
. 5
b0
A
[

Crushed coarse

530 or 580 aggregate backfill

J
\

ELEVATION

300

Wood Post

200

Steel Post
PLAN VIEW

T
o)
A
©2
o
e|s
n| =
Finished grade S Q
NI
0N
Overlying material NIR
y

~
~
~
~

Rock material

200 or
300

ELEVATION

Case 1: Overlying material

depth (A) is 460 or less

POST EMBEDMENT DIMENSIONS
HOLE | EMBEDMENT | OVERLYING | DRILLING
TYPE DEPTH MATERIAL (A)| DEPTH (B)
Case 1| 610 to 1070 0 to 460 610
760 to 1070 | > 460 to 760 300
Case 2
1070 > 760 1070 - A

1.

PROJECT

SHEET
NUMBER

NOTE:

Use this standard when posts cannot be embedded to the
minimum depth shown on Standard M617-10, M617-11,

M617-31 or M617-32.

oblong hole configuration for Case 1 conditions.

. Unless otherwise specified, use either the circular or the

Use crushed coarse aggregate conforming to Section 703
"Coarse aggregate for concrete" or granular backfill for

"Underdrain pipe with geotextile".

requirements in Section 617.

. Place crushed coarse aggregate according to the post

Treat field cut galvanized steel post surfaces that expose
the base metal with two coats of zinc-oxide paint.

Crushed coarse aggregate
backfill or overlying material

Crushed coarse

Embedment Depth

aggregate backfill

Case 2: Overlying material
depth (A) is greater than 460

NO SCALE

This drawing contains Metric units of measure.

Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
M617-13

MGS AND G4

SPECIFICATION
FP-24, FP-14

W-BEAM GUARDRAIL
INSTALLATION IN ROCK

APPROVED FOR USE
1/2024
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Pay limits

Pay Limits

Guardrail system MGS g

See Detail A

Terminal system, Type MGS-BAT
Length of Need

See Detail B

| ) D

See Table

24 22

Edge of shoulder /

SHEET

PROJECT NUMBER

NOTE:

1. Typical post spacing is 6'-3" unless otherwise noted.

2. See Standard 617-31 (wood posts) and 617-32 (steel
posts) for other details.

See Note 1 j

%" x 5" Bolt

DETAIL A

‘ g Wé x 9 or
-<J Wood blockout ~ - / 2;2 ;; goit
B (o)
POST OFFSETS N o
PLAN FROM EDGE OF SHOULDER ™ @ S5
POST DISTANCE 22
_ 1 13-11%" g 3
Top of cut -7 4 10-11" Sw o g 2
. . \}// 6 8-10%" 7" x 2 Q0
Mid-span splice (typ.) 7 . "4 guardrail g g =
20 18 16 14 12 10 8 6" 4 2 10 29 bolt and nut gl
- HE
7 T T T T T _/__/_I/I_ | TT ] ?;
L | | - — = — e — — — — T — — — bg
\\
\\
12 ga. W-beam, 9'-4%" span | |
ELEVATION | |
ALONG RAIL 4\/7
Washer | |
Pipe sleeve spacer |_ I A
o . 3/ "oq: .
Field drill 74" dia. hole in post ELEVATION
DETAIL B STEEL POST AND
BLOCKOUT DETAIL

Shoulder

Wood blockout
»@Fﬁ Rub rail (typ.)
4

“

];31"‘

|

Steel post /

/

1.
\4/5,

or Sfee O

SECTION A-A

Shoulder Wood blockout

T F
AR

N

3111

Shoulder Varies

Wood blockout

y 1V:4H or
:.\ — [ steeper
Steel post /

SECTION B-B

Shoulder Varies
TS
l\' 2 pef
r"“ee
- ° V ditch (typ.)
Steeﬁer
Steel post / SECTION D-D
SECTION C-C NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 617_18
MGS W-BEAM GUARDRAIL SPECIFICATION
BACK SLOPE ANCHOR TERMINAL FP-24
APPROVED FOR USE
Sheet 1 of 2
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Ve %" dia. (typ.)

311

— 6" dia.

4n

- 1" dia.

511

N %" dia. (typ.)

— 1| O
2% J

-

6!_0"

Wé6 x 8.5

\
|
\
|
|
|
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
1 ‘L
\ W6 x 9 or
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
|
T
|

POSTS 1-3

8"0"

21/4!1
—
|
A |
~ |
5
13/ _n
| | - 6" dia. (typ.)
T oo
|
X |
g |
: i 21/4!1
M
r ol
B ‘ ‘O\x
N ‘ 1 | %" dia. (typ.)
[ 1A
In | ‘ - 1" dia.
Y
J O \ O\
\
i N %" dia. (typ.)
|
\
|
|
|
\
|
|
|
\
|
|
|
e
| Wé x 9 or
i W6 x 8.5
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
!
4"
POST 4

PROJECT

SHEET
NUMBER

1. See Sheet 1 of 2 for terminal layout.

2. Use zinc rich paint to coat field drilled holes.

3. Anchor plate and hardware are typical on top rail of
Posts 1 -3 and rub rail at Post 4.

SPECIAL RAIL TO POST CONNECTION

Steel plate (see Detail)

AJNﬁ
AJNﬁ

AT POSTS 1, 2, AND 3

%"

7/8"

Ha

l— ¥6" Thickness

M 1" dia. hole

GALVANIZED SQUARE WASHER

~—— %" x 2" bolt (typ.)
~— 7" Nut (typ.)

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

MGS W-BEAM GUARDRAIL
BACK SLOPE ANCHOR TERMINAL

TYPE MGS-BAT

1/ n .
2% NOTE:
r
A A I
\
,=\ |
} - 136" dia. (typ.)
1o
|
|
|
. \
H\N |
n \
™~ I
|
i 1 o Field drill 1" holes
1 L i as needed for 78" bolts
’1 8
T s —
| [
e b
|
\
|
|
|
\
|
| |
| _
\ |
2|
® | \ - 14"
| -
| wgi g‘;f 2% 2% 1% 2% 2% 2%
| |
| | A A
| =
| "
|
| SRS, {
i 1 " X 13/4!! 1 X
i slots (typ.) — | <+
|
| ‘ =
| i €, [ X
|
\ %" Thickness —| \ s,
| \. | ¢of post | i, NI
| | 5
i Y
|
Y
i %" dia. f) 1 @ i
i hole (typ.) | ?\1' '
|
[
i B 77/8" ‘ 61/8"
\ - i
|
\ GALVANIZED STEEL PLATE
|
v |
T
STEEL PLATE AND WASHER
o See Note 3
POSTS 5-21
NO SCALE

Sheet 2 of 2

FLH STANDARD
617-18

SPECIFICATION
FP-24

APPROVED FOR USE
2/2024
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Pay limits

Pay Limits

Guardrail system MGS g

See Detail A

Terminal system, Type MGS-BAT 5.81 m See Detail B
Length of Need

See Table

Edge of shoulder /

A

NOTE:

PROJECT

SHEET
NUMBER

1. Typical post spacing is 1.905 m unless otherwise noted.

2. See Standard M617-31 (wood posts) and M617-32 (steel
posts) for other details.

W150 x 13.5
or Wi50 x 13
Steel post

203
Wood blockout ~ >
B C
POST OFFSETS ° b
N
PLAN FROM EDGE OF SHOULDER @
POST DISTANCE
- 1 4.26 m ——
Top of cut -7 4 3.33m
e M16 x 50
Mid-span splice (typ.) > 6 2.70m guardrail .
24 22 20 18 16 14 12 10 8 6~ 4 2 10 1.56 m bolt and nut
‘H <H I H H‘ I [ T [T [T [T [T [T = _ _

See Note 1 j

Washer

M16 x 127 Bolt

DETAIL A
Shoulder Shoulder
Wood blockout @/
1\‘ @Fﬁ Rub rail (typ.) ,\‘ J QF
o8] %‘ [v0] g
N 1 N

/

1.
\4/5,

or Sfee O

Steel post / Steel post /

Field drill 19 dia. hole in post

~

steeper
o

SECTION A-A SECTION B-B

ELEVATION
ALONG RAIL

DETAIL B

Shoulder Varies

Wood blockout
Wood blockout Shoulder Varies

A

®
1V:4H or '\"
"

1V"4H

V ditch (typ.)

Steel post / SECTION D-D

SECTION C-C NO SCALE

71

/ 2.44 m Minimum post length

|

|
|
P A

when rub rail is required

ELEVATION
STEEL POST AND

BLOCKOUT DETAIL

This drawing contains Metric units of measure.

Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA

OFFICE OF FEDERAL LANDS HIGHWAY

MGS W-BEAM GUARDRAIL
BACK SLOPE ANCHOR TERMINAL

FLH STANDARD
M617-18

SPECIFICATION
FP-24

TYPE MGS-BAT
Sheet 1 of 2

APPROVED FOR USE
2/2024
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1829

a 19 dia. (typ.)

Mﬁ 21 dia.
/
A

102 76

127

a. (typ.)

‘L W150 x 13.5

|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
i or Wi150 x 13
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
|
T
|

POSTS 1-3

57

2.44 m

—
© ||
-~ .
1 e 21 dia. (typ.)
1—lo|d
|
\
e |
© \
N ! 57
1]
101
[\
S' ‘ wa 19 dia. (typ.)
] |
N
N | ‘ "\ 25 dia
Y
I (o O\
|
i x 19 dia. (typ.)
|
|
|
\
|
|
|
\
|
|
|
\
|
e
| W150 x 13.5
i or Wi50 x 13
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
\
|
|
|
}
100
POST 4

57

-

2.44 m

178

394

\
|
|
|
|
0|

/ 21 dia. (typ.)

Field drill 25 holes

as needed for M22 bolts

\ W150 x 13.5

63 63 44 57 63 64

or W150 x 13

A

PROJECT

SHEET
NUMBER

NOTE:

. See Sheet 1 of 2 for terminal layout.

Posts 1 -3 and rub rail at Post 4.

J\ﬁ

. Use zinc rich paint to coat field drilled holes.

Steel plate (see Detail)

. Anchor plate and hardware are typical on top rail of

~—— M16 x 50 bolt (typ.)
~— 22 Nut (typ.)

SPECIAL RAIL TO POST CONNECTION

25 x 44
slots (typ.) —

13 Thickness —|

76

102

127

51

356

200 156

i

100

POSTS 5-21

|
19 dia. J,@ NO)
hole (typ.) \

|

|

\

GALVANIZED STEEL PLATE

STEEL PLATE AND WASHER

See Note 3

NO SCALE

AT POSTS 1, 2, AND 3

.— 5 Thickness

44

ANL@(\

M— 25 dia. hole

GALVANIZED SQUARE WASHER

This drawing contains Metric units of measure.
Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

MGS W-BEAM GUARDRAIL
BACK SLOPE ANCHOR TERMINAL

TYPE MGS-BAT
Sheet 2 of 2

FLH STANDARD
M617-18

SPECIFICATION
FP-24

APPROVED FOR USE
2/2024
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Pay limits L w
Guardrail system TEST LEVEL (FT) (FT)
G4 or MGS 2 (< 45 mph) 25.0 1.67 - 2.67
Standard L o 3(> 45 h) 37.5 (for G4) 2.5-4.0
; mp
post section Length of Need (G4) 126" R 39.6 (for MGS)| 3.0
See Note 3
‘ALeng th of Need (MGS)_, 16-8 - 20-0 -] Guardrail terminal grading
See Note 3 See Note 6
L 10
———_ 1
Hinge point line L /‘5 5 T
\ — T - I s
- — - () {\U
— — =
_— N S
- Back of post ~ Edge of
— [ - shoulder widening

Pay limits

Guardrail system G4

Standard

\ Tangent line projected from the face

Terminal posts and of the rail in the standard post section

end of terminal not shown.
Varies by manufacturer

PLAN

STRAIGHT FLARED OPTION
MGS AND G4 W-BEAM GUARDRAIL

L w
TEST LEVEL
(FT) (FT)
L 3(>45mph) | 375 | 3.00r4.0

post section

Length of Need (G4) 12'-6" 20'-0"

- > > L

See Note 3

Hinge point line - 5
1 - S g
— O T
— T =
_—— S o
— ~ ()
— BN
— Back of post >

Guardrail terminal grading

See Note 6

Edge of
shoulder widening

\ Tangent line projected from the face
Terminal posts and of the rail in the standard post section
end of terminal not shown.

Varies by manufacturer
PLAN

PARABOLIC FLARED OPTION
G4 W-BEAM GUARDRAIL

NO SCALE

1.

PROJECT

SHEET
NUMBER

NOTE:

Install a flared W-beam guardrail terminal according

to the manufacturer's recommendations. See

manufacturer's drawings for other details.

. Construct the terminal grading as shown in the staking

notes or model. If no staking notes or model is provided,
construct grading as shown on this sheet and as

recommended by the manufacturer.

For design purposes, the length of need is assumed to
begin as shown on the drawing. Verify the length of
need with the manufacturer of a specific product. Adjust
grading as necessary to install the flared terminal
according to the manufacturer's recommendations.

when indicated on the plans.

terminal.

. Pave widened shoulder on both ends of guardrail runs

. Install a reflectorized object marker on the end of the

. Construct a 1V:4H or flatter slope outside of the

guardrail terminal grading extents where practical.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

MGS AND G4
W-BEAM GUARDRAIL
TYPE FLARED TERMINAL
AND GRADING

FLH STANDARD
617-19

SPECIFICATION
FP-24, FP-14

APPROVED FOR USE
1/2024
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Pay limits L w
Guardrail system TEST LEVEL (m) (m)
G4 or MGS 2 (<72 km/h) 7.62 0.51 - 0.81
Standard L . 3 (> 72 km/h) 11.43 (for G4) | 0.76 - 1.22
- > m,
pOSt section Length of Need (G4) 3.81 m _ 12.07 (for MGS) 0.91
See Note 3
‘ALength of Need (MGS) | 5.08 m _ 6.10 m o Guardrail terminal grading
See Note 3 See Note 6
- 4\/ - 10
———_ - 1
Hinge point line o - /‘5 5 T
\ _— T T 5
—— S 2
— — =
_— N S
o Back of post = - Edge of
- - \ ~~~~~~~ - shoulder widening

610 (min.)ﬂE

\ Tangent line projected from the face

Terminal posts and of the rail in the standard post section

end of terminal not shown.
Varies by manufacturer

PLAN

STRAIGHT FLARED OPTION
MGS AND G4 W-BEAM GUARDRAIL

Pay limits
Guardrail system G4

Standard L L

11 July 2024 11:48 AM

post section

Length of Need (G4) 3.81'm

L w
TEST LEVEL
(m) (m)
3(>72km/h)| 11.43 |0.910r1.22

6.10 m

- > >

See Note 3

Hinge point line 1 |

J—

—_—— Back of post

or flatter

Guardrail terminal grading

See Note 6

Edge of
shoulder widening

\ Tangent line projected from the face
Terminal posts and of the rail in the standard post section
end of terminal not shown.

Varies by manufacturer
PLAN

PARABOLIC FLARED OPTION
G4 W-BEAM GUARDRAIL

NO SCALE

PROJECT

SHEET
NUMBER

NOTE:

1. Install a flared W-beam guardrail terminal according
to the manufacturer's recommendations. See

manufacturer's drawings for other details.

2. Construct the terminal grading as shown in the staking
notes or model. If no staking notes or model is provided,
construct grading as shown on this sheet and as

recommended by the manufacturer.

3. For design purposes, the length of need is assumed to
begin as shown on the drawing. Verify the length of
need with the manufacturer of a specific product. Adjust
grading as necessary to install the flared terminal
according to the manufacturer's recommendations.

4. Pave widened shoulder on both ends of guardrail runs

when indicated on the plans.

5. Install a reflectorized object marker on the end of the

terminal.

6. Construct a 1V:4H or flatter slope outside of the
guardrail terminal grading extents where practical.

This drawing contains Metric units of measure.

Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
M617-19

MGS AND G4
W-BEAM GUARDRAIL

SPECIFICATION
FP-24, FP-14

TYPE FLARED TERMINAL
AND GRADING

APPROVED FOR USE
1/2024




SHEET

PROJECT NUMBER

NOTE:
<< Paylimits  _ Pay limits terminal system type tangent or type MGS tangent .- 1. Install tangent terminal according to the manufacturer's
Guardrail system recommendations. See manufacturer's drawings for
other details.
Standard L

A
A

- >~ 2. Construct the terminal grading layout as shown in the
staking notes or model. If no staking notes or model

. . . are provided, use the preferred grading layout as much
. Length of Need 12'-6" Guardrall terminal grading as practical within site constraints. If necessary because

Post section

c:\pw-work\d0419223\Std617-20.dgn_ [Std 617-20]

11 July 2024 11:40 AM

- See Note 3 h See Note 6 of site limitations, use the alternative grading layout.
Edge of widened . .
 —— AT — 6 embankment 3. For design purposes, the length of need is assumed to
Hinge point line  _—— ——_ 11 begin at post 3. Verify the length of need with the
} T EEEN — — - manufacturer for a specific product. Adjust grading as
—— — Q& “ T — - necessary to install the tangent terminal according to
I —_— n é % g — —_ the manufacturer's recommendations.
Sle Back of post : I
S \‘ =15 4. Install terminal at a 1:25 taper or flatter to position the
I ST EEEE T T T T T T T T - end farther from the edge of shoulder, or use a taper
f — according to the manufacturer's recommendations.
M 5. Install a reflectorized object marker on the end of the
Front of rail f Terminal posts and terminal.
ront of rail face end of terminal not shown. Tangent line projected from the . .
Varies by manufacturer face of the rail in the standard 6. Construct a 1V:4H slope outside of the guardrail
post section. See Note 4 terminal grading extents where practical.
PLAN
PREFERRED GRADING
TEST LEVEL L
(FT)
2 (< 45 mph) 25
37.5 or 50 (for G4)
3 (> 45 mph)
Pay limits L Pay limits terminal system type tangent or type MGS tangent N 50 (for MGS)
Guardrail system
Standard L L N
post section
Guardrail terminal grading
Length of Need _ 12'-6" iy 10'-0" _ See Note 6
See Note 3 (min.) Edge of widened
Hinge point line embankment
l - R 6
— e : — 1
: |8 ——
Back of post W S 3%
,,,,,,, et NS
o Tt < — RS
\ Terminal posts and \ ; ;
Front of rail face ; Tangent line projected from the
end of terminal not shown. face of the rail in the standard
Varies by manufacturer post section. See Note 4
PLAN
ALTERNATIVE GRADING
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 617_20
MGS AND G4 SPECIFICATION
W-BEAM GUARDRAIL FP-24
O SCALE TYPE TANGENT TERMINAL | #7)® foruse
AND GRADING




c:\pw-work\d0419223\Std617-20.dgn_ [Std M617-20]

SHEET
PROJECT NUMBER
NOTE:
- Pay limits i Pay limits terminal system type tangent or type MGS tangent _ 1. Install tangent terminal according to the manufacturer's
Guardrail system recommendations. See manufacturer's drawings for
other details.
Standard L
—~ Post section - >~ 2. Construct the terminal grading layout as shown in the
staking notes or model. If no staking notes or model
Guardrail t inal di are provided, use the preferred grading layout as much
< Length of Need _ 3.81'm - SuarNril 6erm/na grading as practical within site constraints. If necessary because
See Note 3 ee Note of site limitations, use the alternative grading layout.
Edge of widened . .
e — T — 6 embankment 3. For design purposes, the length of need is assumed to
Hinge point line  _—— ———_ |1 begin at post 3. Verify the length of need with the
} T gl — — - manufacturer for a specific product. Adjust grading as
_ - NS w T — necessary to install the tangent terminal according to
(I —_— RS T8 T — the manufacturer's recommendations
~ |~ ISEES] - .
ol Back of post : I
o g \‘ Sls 4. Install terminal at a 1:25 taper or flatter to position the
U AR SIS T T T - end farther from the edge of shoulder, or use a taper
f — according to the manufacturer's recommendations.
M 5. Install a reflectorized object marker on the end of the
Front of rail Terminal posts and terminal.
ront of rail face end of terminal not shown. Tangent line projected from the . .
Varies by manufacturer face of the rail in the standard 6. Construct a 1V:4H slope outside of the guardrail
post section. See Note 4 terminal grading extents where practical.
PLAN
PREFERRED GRADING
L
TEST LEVEL
(m)
2 (£ 72 km/h) 7.62
11.43 or 15.24 (for G4)
3 (> 72 km/h)
Pay limits L Pay limits terminal system type tangent or type MGS tangent N 15.24 (for MGS)
Guardrail system
Standard L L N
post section
Guardrail terminal grading
Length of Need 3.81m L 3.05m _ See Note 6
See Note 3 (min.) Edge of widened
Hinge point line embankment
} e o I 6
Iy S ol oy ——_ 1
SRS Back of post IRS S £
CIRS N B =
~ - — — = ~
*************** <L — ~S
\ Terminal posts and \ i i
Front of rail face ; Tangent line projected from the
end of terminal not shown. face of the rail in the standard
Varies by manufacturer post section. See Note 4
PLAN This drawing contains Metric units of measure.
Dimensions without units are millimeters.
ALTERNATIVE GRADING
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
= OFFICE OF FEDERAL LANDS HIGHWAY M617'20
g MGS AND G4 SPECIFICATION
2 W-BEAM GUARDRAIL FP-24
] APPROVED FOR USE
NO SCALE TYPE TANGENT TERMINAL veo ror
2 AND GRADING
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Mainline Roadway

25' (min.) from PC to Post 1

‘ NUMBER OF | AReA FREE OF
4 NUMBER OF |POSTS ALONG | fryep OBJECTS
R RADIUS | ANGLE | CRT POSTS | CURVATURE (1)
3|8 S (See Note 1) BETWEEN
585 — PC AI}ID PT | L w
54 g . | 750- 5
s §§ " : 86" lope-1059 5 2 il

D 2 | ! 750-90° 6 3
s 8¢ L | 17°0" Togo1059] 7 4 30| 15
5 | | 256" | 90° 8 6 40 | 20
— -] 8 | ! 105° 9 7
- ‘ w - 750 9 7
‘ } (See table) : 35-0" 90° 11 8 50 20
S — | 105° 12 9
© ‘ See Note 4 :
| |
— CRT post with blockout ~ ~~F~ ~ "~ 77T TTTTTTTTT oo oT oo oo oo oo T mm T
) PT —M See Note 1.

%" dia. x 10" guardrail 8"

bolt (no rail washer)

A y
1)
- ~— 34" dia. hole
.|.|
o
N
\
R y
2 f 3%" dia. holes
| © :
2
) I

Hinge line of foreslope
using 6'-0" posts

CRT POST DETAIL
POSTS #3 - #7
See Note 1

2911 +1 "

Aggregate base or as
shown on Typical Section

Edge of pavement or
groundline at face of rail

|
|
|
|
= N See Note 3

®
== \ N
5 =" 4 {50 3
N (e X X
Do not bolt post ™~ ==~ _ o
to W-beam for PC  T-Z-_ 15
8'-6" radius oI~ i
CRT posts @ 6'-3" spacing with no rail washers N
Pay Limits Guardrail system CRG o Terminal system _
Secondary Roadway or Driveway
PLAN
L Pay Limits Guardrail System CRG ‘ L Pay Limits _
\ ‘ Terminal system
| —_—
a ==5 ; B Jo N
R |
. :1 RV77R ‘ . :1 Vo ) ‘
P P . IS
5 4 3 2 1

Edge of pavement or ground line

at face of rail as applicable

ELEVATION

GUARDRAIL SYSTEM CRG
WITH CRT POSTS

SHEET

PROJECT NUMBER

NOTE:

1. CRT posts include those posts between the terminal
and PT, plus the post with blockout at Post #7.

2. Do not use this layout when speeds are in excess
of 45 mph.

3. See Standard 617-22 for terminal system shown.
The use of the Type CRT terminal is limited to
driveways, service roads, and low speed minor
road approaches. Use the appropriate TL-2 or TL-3
terminal on all other roadway approaches.

4. If the CRG will be connected to transition rail at
Post 8, add a standard post and blockout midway
between Posts 7 and 8.

5. Dimensional tolerances not shown or implied are
intended to be those consistent with the proper
functioning of the part, including its appearance,
and accepted manufacturing practices.

2-0" (typ.)

’<—>

Hinge line of foreslope

-+

Variable slope but not
steeper than fill slope

Subgrade shoulder.

Widening required for

approach and departure

terminal systems

Jk'é,s,
%

TYPICAL GUARDRAIL CROSS SECTION

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
617-21
SPECIFICATION
CRG W-BEAM GUARDRAIL FP-24
APPROVED FOR USE
WOOD POSTS 1/2024
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Mainline Roadway

SHEET

PROJECT NUMBER

NOTE:

1. CRT posts include those posts between the terminal
and PT, plus the post with blockout at Post #7.

200

PT

2. Do not use this layout when speeds are in excess
of 72 km/h.

1)
I~— 19 dia. holes

3. See Standard M617-22 for terminal system shown.
The use of the Type CRT terminal is limited to
driveways, service roads, and low speed minor
road approaches. Use the appropriate TL-2 or TL-3
terminal on all other roadway approaches.

. If the CRG will be connected to transition rail at
Post 8, add a standard post and blockout midway
between Posts 7 and 8.

| NUMBER OF | AREA FREE OF
A NUMBER OF |POSTS ALONG|fry e OBIECTS '
5§ 3 RADIUS | ANGLE | CRT POSTS | CURVATURE (m) M16 x 255 guardrail
bR 3 (See Note 1)] BETWEEN bolt (no rail washer)
S § 5 PC AND PT L w -
©G 9 75°-90° 5 1
5 g " : 2291 T9po105°] 5 2 8 12 R
JRES | . 75°-90° 6 3 N
28 ¢ | : 182 1900 1050 7 4 ? > H
R /<£a‘7 | 750 7 5 N
5 | | 7772 90° 8 6 12 6
A A EX' 8 } : 105° 9 7 v
- | w - 750 9 7 ol
| (Seetable) | 10668 | 90° 11 8 15 | 6 SRS
S — | 105° 12 9 ¥
Q See Note 4 | )
|

CRT post with blockout Sy Yttt i 100 5. Dimensional tolerances not shown or implied are
X]X"/ See Note 1. ~ intended to be those consistent with the proper
7 \ g functioning of the part, including its appearance,
|8 and accepted manufacturing practices.
&
~ A
B 7620 (min.) from PC to Post 1 .
\
AN Hinge line of foreslope CRT POST DETAIL
6 - f using 1829 posts POSTS #3 - #7
J e S Y S S . See Note 1
- ~
= i{ o}
5 __cETTT 4 e 3
I (el | R4 X
\:\\\'-:\ : 610 (typ.)
Do not bolt post ~ ~~=~-_ _ o ’
to W-beam for PC T-Z-_ 15
2590 radius oI~ \i Q b Hinge line of foreslope
CRTpOStS . . . H
@ 1905 spacing with no rail washers _ .
- r"\1 Variable slope.but not
Pay Limits Guardrail system CRG L Terminal system ‘ N steeper than fill slope
Subgrade shoulder.
Secondary Roadway or Driveway Widening required for
Aggregate base or as ‘ng nl; ?:;fsagig%p arture
PLAN shown on Typical Section » y
&
Edge of pavement or &fo
N groundline at face of rail
L Pay Limits Guardrail System CRG ‘ L Pay Limits _ ‘ ,,,,,
\ ‘ Terminal system ‘
* = |
n f = i I‘ o \.‘
b=k - ‘ L TYPICAL GUARDRAIL CROSS SECTION
N
™ .
/7S | : = N See Note 3
» | I |
5 4 3 2 1 This drawing contains Metric units of measure.

Edge of pavement or ground line
at face of rail as applicable

ELEVATION

GUARDRAIL SYSTEM CRG
WITH CRT POSTS

Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
M617-21

SPECIFICATION
FP-24

CRG W-BEAM GUARDRAIL

APPROVED FOR USE
1/2024

NO SCALE WOOD POSTS
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Steel tube anchor

Terminal post

vuy)

Tack weld 2%" x 2%" x %"
steel plate with 1%6" dia.
hole to tubular steel
DETAIL A

%" dia. (6x19) x 9'-0"

cable with one swaged end

% 1" x 4" stud

2%" x 2%" x ¥4" x 8"
galvanized structural tube

1" dia. nut

threaded full length

\Trminal connector

N

©

%" x 4" x 12"
steel plate

%

%" dia. hole

\ Terminal post

DETAIL B

I% See Detail A W
$ o e » ‘727;’

b

(adjust to fit)

Attach terminal connector
W beam w/ 2%" x 2%" x 4"
steel plate washer and

1" hex bolt and nut

Attach W beam to pipe with
%" x 2" guardrail bolt

and recess nut with no washer

Do not connect to post

—

eight 1" dia. hex bolts and
nuts with 2 washers each —|

16"

PLAN
__Guardrail System CRG_ Pay limits .
6 I_3 n 6 1_3 n
Anchor plate with
anchor bracket and 12" 18" |

N o

yi
0 0 00

o 0. 0.0

—

N
T e 3

=

~.——.—\/ !

— See Detail B

Ground line \

Terminal post (typ.) — |

%" cable clips ~
(6 required)

Post sleeve
= Bearing plate

22"

CRT Post %" x 9%" hex bolt and

See Note 1 \

nut with 2 washers each

—L— Soil plate (typ.) /:%—

WA

k %" x 8" hex

bolt & nut with
2 washers each

4

i)

ELEVATION

ANCHORAGE ASSEMBLY

N

T

See Detail C

1" hex nut
and washer

4"-10"

Steel tube
anchor

x 10" OD schedule
40 galvanized steel pipe

Buffered End Section

Cable assembly

1%6" x 1%" splice bolt slot

NOTE:

PROJECT

SHEET
NUMBER

1. See Standard 617-21 and 617-23 for other details.

practices.

12%"

PLAN
| |
,,$7,7$ ~ 1 -
- |- ‘ ,77‘ - b — _
T¢—-—& T
2" || 8% | 7%"
ELEVATION

BUFFERED END SECTION

Post sleeve

2%" dia. hole

Two 16d common
galvanized nails bent over

plate to prevent rotation X

Bearing plate

1" H.S. hex nut
and steel washer

/ Ground line \\

I Bearing plate

i 3%" nom.
T4 %" max.

Steel tube anchor

DETAIL C
POST ASSEMBLY

Steel tube anchor

RIGHT SIDE

2. Dimensional tolerances not shown or implied are intended
to be those consistent with the proper functioning of the
part, including its appearance, and accepted manufacturing

U.S. DEPARTMENT OF TRANSPORTATION, FHWA

OFFICE OF FEDERAL LANDS HIGHWAY

NO SCALE

G4 W-BEAM GUARDRAIL
CABLE RELEASING TERMINAL

FLH STANDARD
617-22

SPECIFICATION
FP-24, FP-14

TYPE G4-CRT

APPROVED FOR USE
1/2024
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__Guardrail System CRG_

Steel tube anchor

Terminal post

Tack weld 64 x 64 x 6

steel plate with 27 dia.

hole to tubular steel

| ]
S 25 dia. nut v
Lé{L 25 x 100 stud 19 dia. hole
threaded full length
DETAIL A

19 x 100 x 300
/ steel plate

64 x 64 x 6 x 200 -
galvanized structural tube

% \ Terminal post

DETAIL B

19 dia. (150 x 483) x 2743

cable with one swaged end .
\Trm/nal connector

I% See Detail A W
$ o o ) ]

Uj T . l‘

(adjust to fit)

Attach terminal connector
W beam w/64 x 64 x 6
steel plate washer and
25 hex bolt and nut

PLAN

Pay limits

Attach W beam to pipe with
191 x 50 guardrail bolt

and recess nut with no washer
Do not connect to post

11 July 2024 10:33 AM

1905

1905

—

Anchor plate with
anchor bracket and
eight 25 dia. hex bolts and
nuts with 2 washers each —|

N o

yi
0 0 00

o 0. 0.0

— See Detail B

110

Ground line \

Terminal post (typ.) —|

19 Cable clips ~ Post sleeve §
; (6 required) : Bearing plate

CRT Post

See Note 1 \

116 x 251 Hex bolt and

nut with 2 washers each J\i ‘
4.

—L— Soil plate (typ.) /:%—

. 6l 6|
16 x 200 Hex

bolt & nut with
2 washers each

i)

See Detail C

25 Hex nut

and washer m
<
~

Steel tube
anchor

ELEVATION

ANCHORAGE ASSEMBLY

x 254 OD schedule
40 galvanized steel pipe

Buffered End Section

Cable assembly

24 x 29 Splice bolt slot

PLAN
| ! I A
A Te—-—9¢ - — %
~ | | | ©
~N - — - - - [S)
™ ‘ N
+4o—-—& St -— - — %
|
541> A216 191
ELEVATION

BUFFERED END SECTION

Post sleeve

60 dia. hole

galvanized nails
plate to prevent

Bearing plate

| / Ground

Steel tube anchor

Two 16d common

25 H.S. hex nut
and steel washer

SHEET

PROJECT NUMBER

NOTE:
1. See Standard M617-21 and M617-23 for details.

2. Dimensional tolerances not shown or implied are intended
to be those consistent with the proper functioning of the
part, including its appearance, and accepted manufacturing
practices.

100
bent over /
rotation |

! I Bearing plate
|

A 89 (nom.)
" 114 (max.)
Y

line \\

—~
q Steel tube anchor
N Il

S -

RIGHT SIDE

DETAIL C
POST ASSEMBLY

NO SCALE

This drawing contains Metric units of measure.
Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY M617'22
G4 W-BEAM GUARDRAIL SFPPECZIZICQEI?Z
CABLE RELEASING TERMINAL —ovmronos
TYPE G4-CRT 1/2024
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Anch lat
nchor plate 3" & hole
\ \ \

¥

%" x 3" x 274" end

plate with 1%" @ hole

Neutral axis \\

T T T T T T T T - __’_______________'__r["""""r_ R
N S wl wl v s
E\_\j\_\_\_L_\ ' ‘ ‘I: :lmnmxmum ™
- |- _CEZCZCZC-ZZgr
e @ —— =) Stud

Cable assembly

1" H.S. hex nut
and steel washer

CABLE ANCHOR PLATE DETAILS

51/2 " A71/2 "

23’/4 " r
‘ Y'Y

~
3/4!1 X 23/41!

slotted hole / 2

B s B |

3%"

-

\

\

|
42%"

Y

%" @ hole — |

1511

54S /

TERMINAL POST

~— 2%" @ hole
on end post only

1" @ x 7%2" Stud

51/8" B 21! N
(min.)| threaded entire length
3’/811
N 3/8" | |-—
,if ]
¥ ~
X3
~

%" @ (%" x %") galvanized cable to be
swage connected

CABLE ANCHOR ASSEMBLY
(Standard swaged fitting and stud)

Y Thick plate —

Y
N
N
Y
%" x 1%" hex head bolt
and nut with steel washer
on front face of neutral
axis of rail, 8 required T ‘ T
I I
I ‘ I
I I
I ‘ I
| ‘ I %
[
W Beam rail element Loy
[
I I
| ‘ |
|
POST SLEEVE
24"
9" N
A
fffffffff b
~
%" @ holes | &,
i

SOIL PLATE
(2 REQUIRED)

B 16"
2" 4" L 4" L 4" 2"
& —-— ®&—-—-— & —-— &—-+f--
__ — | ]
\ \ \ \
S R ——— [ —— [ 4-o——
®——-— ®——-— @\<———— —-t--
| \/ | |

16" x 12%" x %¢" bent plate

%" @ holes (typ.)
FRONT

SIDE

GUARDRAIL ANCHOR BRACKET

NO SCALE

PROJECT

SHEET
NUMBER

NOTE:

. Dimensional tolerances not shown or implied are in

tended

to be those consistent with the proper functioning of the
part, including its appearance, and accepted manufacturing

practices.

8"

41!

-

|
L

g
8"

%" Thick plate —|

1%" @ hole — 1 |

BEARING PLATE

111
-—

16"

P I
%" @ hole AT

|
| |
EH R

51_011

7S 8" x 6" x %6"
ASTM A500 grade B —

J\ﬁ

- %" @ hole

FRONT

SIDE

STEEL TUBE ANCHOR

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
617-23

G4 W-BEAM GUARDRAIL
CRT ANCHORAGE ASSEMBLY
DETAILS

SPECIFICATION
FP-24, FP-14

APPROVED FOR USE
1/2024
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Anchor plate 19 @ Hole - 50 .
\

T T T T T T T T - __"_______________'__r[""'"'"[‘_ - T T 7]
0 N U U N W W '

E\_\j\_\_\_L_\ ' ‘ ‘I: :lmnmxmum

- |- _CEZCZCZC-ZZgr

Cable assembly
25 H.S. Hex nut
and steel washer

CABLE ANCHOR PLATE DETAILS

140 190
70 r 95
‘ ok 1 \
[o's}
™ ]
/P ‘ e ——
\
190 x 70 / o |
slotted hole v !
A 64 @ Hole
g |V e
(=)
=1 " é’/
[0 i E==3
220 hole — |
-
©
I
A

54S /

TERMINAL POST

130 50 25 (@ 180 Stud

on end post only

10
10 - .

b TF
N ~
8- —-—- —- IS

19 @ (6 x 19) galvanized cable to be
swage connected

CABLE ANCHOR ASSEMBLY
(Standard swaged fitting and stud)

?min.j threaded entire length

10 x 75 x 70 end
plate with 29 @ hole

75

16 x 41 Hex head bolt
and nut with steel washer
on front face of neutral

Stud

6

axis of rail, 8 required

W Beam rail element

150

234 152

234

Thick plate —y

\

\

\

\

\

I
457

19 @ Holes

234

SOIL PLATE
(2 REQUIRED)

406 x 321 5 bent plate

19 @ Holes (typ.)
FRONT

SIDE
GUARDRAIL ANCHOR BRACKET

NO SCALE

PROJECT

SHEET
NUMBER|

NOTE:

. Dimensional tolerances not shown or implied are intended

to be those consistent with the proper functioning of the
part, including its appearance, and accepted manufacturing

practices.

- 203 .
10
‘
‘ i
| N
16 Thick plate —| _ _ ~_ __| N
29 @ hole — | Y
BEARING PLATE
203 152
" <<V =>4
!
— 8 — 1
I I
o J\ 6
© I I
Sr I I
:w | : - 19 @ hole
,+3 _ s
19 @ hole /I ‘ ‘:
oy | L7e
—-I I-— f‘{l
| | 0
I I
I I
I I
I I
I I
I I
TS 200 x 150 x 5 I I
ASTM A500 grade B J: :
I I
I I
! ! Y
FRONT SIDE

STEEL TUBE ANCHOR

This drawing contains Metric units of measure.

Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD
M617-23

G4 W-BEAM GUARDRAIL

SPECIFICATION
FP-24. FP-14

CRT ANCHORAGE ASSEMBLY
DETAILS

APPROVED FOR USE
1/2024
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)
Retroreflective
- & sheeting
S J/’O.J 8"or 12" 3" x 4" (min.)
S See Note 2 \ "
E e 8 . See Note 4
i 5" (max.) #
QO_ L 3/4 @hole (typ) 77 3/4"@/70/6
N a |
< L L Lo
%" x 18" or 22" \ ‘
' guardrail bolt \ %" recess nut |
_ |
W beam rail | L 1%" plain round washer. ‘
Post and blockout All posts except those | ‘ |
on terminal systems ol
b
bl
FLEXIBLE DELINEATOR
POST AND BLOCKOUT POST BOLT ASSEMBLY GUARDRAIL MOUNT

Toenail with one 16d
galvanized nail on
each side of blockout

8" or 12" blockout
See Note 2

Hinge point

3111:|: 111

1V:10H or flatter slope

Edge of pavement or
groundline at face of rail

Aggregate base or as
shown on Typical Section

TYPICAL GUARDRAIL CROSS SECTION
6' POST, 8" OR 12" BLOCKOUT

Variable slope but not
steeper than fill slope

Subgrade shoulder. Widening
required for approach and
departure terminal systems

Toenail with one 16d
galvanized nail on
each side of blockout

3111 + 1n

1V:10H or flatter slope

Edge of pavement or
groundline at face of rail

Aggregate base or as
shown on Typical Section

PROJECT

SHEET
NUMBER

NOTE:

1. When encountering impenetrable material, one post may be
omitted in locations where the typical guardrail cross section
includes 2 feet (min.) between the back of the guardrail post
and the hinge point. For all other locations, see Section 617

and Standard 617-13 or 617-37.

N

are used, toenail the adjacent blockouts with two 16d
galvanized nails to prevent blockout rotation.

3. Dimensional tolerances not shown or implied are intended to be
those consistent with the proper functioning of the part,
including its appearance, and accepted manufacturing practices.

4. Install a flexible hinged delineator every fourth post. Fasten
delineator to the top of the wood post using either an adhesive

or mechanical means according to the manufacturer's
recommendations.

8" or 12" blockout
See Note 2

Hinge point

Subgrade shoulder. Widening
required for approach and
departure terminal systems

TYPICAL GUARDRAIL CROSS SECTION
6' POST CENTERED ON HINGE, 8" OR 12" BLOCKOUT

56'-3" (min.) distance between omitted posts

_q1sm _2n ; |
%" x 1%" guardrail splice 3-17% 63" Post spacing S
bolts and nuts (8 per splice) Lap in direction Post and L 43'-9" (min.) .
of traffic blockout (typ.) ‘ ‘
= — = = jja
= =7 = = - B R 8 R 8 R 8 R__#A i L
5/" 18" o2o" —‘ = :': = = : W 12'-6" ‘
gsua);drai/ C;))rost bolt = Mid-span| | —<— Traffic i. (max.)
splice ™ unsupported span
(one omitted post)
PLAN VIEW
Edge of pavement or U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
ground line at face OMITTEgeflgth DETAIL OFFICE OF FEDERAL LANDS HIGHWAY 617-31
TYPICAL GUARDRAIL ELEVATION of rail as applicable MGS W-BEAM GUARDRAIL SPECIFICATION
- FP-24
APPROVED FOR USE
NO SCALE WOOD POSTS 5004

Size of blockout shown elsewhere in the plans. Use a single
blockout or combination of blockouts (no more than two) to
achieve the actual 8 or 12 inch offset. Secure wood blockouts
to the posts with anti-rotation nails. If combination blockouts
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42 ) 203 or 305

Post length

| — 19 @ Hole (typ.)

See Note 2 \ 203

: SR iyaeys

16 x 457 x 559
guardrail bolt \

W beam rail

Post and blockout

e 19 @ Hole

L 44 Plain

All posts except those
on terminal systems

POST AND BLOCKOUT POST BOLT ASSEMBLY

Toenail with one 16d
galvanized nail on
each side of blockout

200 or 300 blockout
See Note 2

Hinge point

Variable slop
steeper than

787 £ 25

1V:10H or flatter slope

Edge of pavement or
groundline at face of rail

Aggregate base or as
shown on Typical Section

TYPICAL GUARDRAIL CROSS SECTION
1830 POST, 200 OR 300 BLOCKOUT

16 x 32 Guardrail splice 953 1906 Post spacing

e but not
fill slope

Subgrade shoulder. Widening
required for approach and
departure terminal systems

16 Recess nut

SHEET

PROJECT NUMBER

NOTE:

1. When encountering impenetrable material, one post may be
Retroreflective omitted in locations where the typical guardrail cross section
sheeting includes 610 mm (min.) between the back of the guardrail post
76 x 102 (min.) and the hinge point. For all other locations, see Section 617
and Standard M617-13 or M617-37.

N

See Note 4
127 (max.) — % . Size of blockout shown elsewhere in the plans. Use a single
blockout or combination of blockouts (no more than two) to
achieve the actual 200 or 300 mm offset secure qood blockouts
to the posts with anti-rotation nails. If combination blockouts
are used, toenail the adjacent blockouts with two 16d
galvanized nails to prevent blockout rotation.

3. Dimensional tolerances not shown or implied are intended to be
those consistent with the proper functioning of the part,
including its appearance, and accepted manufacturing practices.

round washer.

[ [

} } 4. Install a flexible hinged delineator every fourth post. Fasten

[ [ delineator to the top of the wood post using either an adhesive
or mechanical means according to the manufacturer's
recommendations.

FLEXIBLE DELINEATOR
GUARDRAIL MOUNT

Toenail with one 16d
galvanized nail on
each side of blockout

200 or 300 blockout
See Note 2

Hinge point

Subgrade shoulder. Widening
required for approach and
departure terminal systems

787 £ 25

1V:10H or flatter slope

Edge of pavement or [

groundline at face of rail } ‘
Aggregate base or as o
shown on Typical Section

TYPICAL GUARDRAIL CROSS SECTION
1830 POST CENTERED ON HINGE, 200 OR 300 BLOCKOUT

16 m (min.) distance between omitted posts

bolts and nuts (8 per splice) Lap in direction Post and
of traffic blockout (typ) ‘\E
Q:! i  —  —

- Owa
L AT

7 — — |_R
‘ ‘ 1

16 x 457 x 559 ]
guardrail post bolt

L Mid-span -—— Traffic
splice

I
I
787 + 25

‘L Edge of pavement or
ground line at face

TYPICAL GUARDRAIL ELEVATION of rail as applicable

B 13 m (min.) _
R 8 A 8 AR A A A& R 8 |
3.81m !
(max.)
(uo r;,seupon l;;)iggg s;(a) Z?) This drawing contains Metric units of measure.
PLAN VIEW P Dimensions without units are millimeters.
OMITTED POST DETAIL U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
See Note 1 M617-31
SPECIFICATION
MGS W-BEAM GUARDRAIL FP-24

APPROVED FOR USE
NO SCALE WOOD POSTS 1/2024
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6" NUMBER
%" x 10" or 14" guardrail bolt .~
W beamn rail . I NOTE:
A\l ¢ of
symmetry 1. When encountering impenetrable material, one post may
TOP | 3n = be omitted in locations where the typical guardrail cross
L di 4 N section includes 2-feet (min.) between the back of the
- 4> dia. 5 guardrail post and the hinge point. For all other locations,
A % i see Section 617 and Standard 617-13 or 617-37.
%" dia. (typ.) - . 1| & Retroreflective
N /LJ L sheeting 2. Size of blockout shown elsewhere in the plans. Blockout
13" plain round washer. TOP 3" x 4" (min.) may be wood, plastic, or composite material. Use
All posts except those - consistent material throughout the length of guardrail run.
on terminal systems < 8" or 12"
E’ - < ~ 13, 5" (max.) { See 3. Dimensional tolerances not shown or implied are intended
5w L N fe 5 - Phles Note 4 to be those consistent with the proper functioning of the
@% 8" recess nut 2 ote ‘ \ part, including its appearance, and accepted
s & R v manufacturing practices.
Blockout I ~ N |
(See Note 2) g - O I O ° ‘ 4. Install a flexible hinged delineator every fourth post.
a ~ ‘ [ Fasten delineator to the web of the steel post using either
Q : | ‘ an adhesive or mechanical means according to the
i ‘ ‘ manufacturer's recommendations.
! [
Vs LW6x9orW6x8.5 L
' [
SIDE FRONT SIDE POST FACE
POST AND BLOCKOUT STRUCTURAL BLOCKOUT  FLEXIBLE DELINEATOR
DETAIL SHAPE POST GUARDRAIL MOUNT
8" or 12" blockout
8" or 12" blockout See Note 2 8" blockout
See Note 2
H' . t- = =
5 fnge p O"? :.,' Hinge point :
" Variable slope but not :, Subarade should 5 Subgrade shoulder.
i ubgrade shoulder. ideni i
= steeper than fill slope 1V:10H or flatter slo (2 Widgnin required for 1V:10H or flatter slope " Widening required for
™ Subarade shoulder g req approach and departure
pe ubgra aer. approach and departure terminal systems
Widening required for terminal systems

Edge of pavement or
groundline at face of rail

Aggregate base or as
shown on Typical Section

TYPICAL GUARDRAIL CROSS SECTION
6' POST, 8" OR 12" BLOCKOUT

approach and departure
terminal systems Edge of pavement or

PROJECT SHEET

Z 1/"26’

groundline at face of rail

Aggregate base or as
shown on Typical Section

TYPICAL GUARDRAIL CROSS SECTION
6' POST CENTERED ON HINGE, 8" OR 12" BLOCKOUT

Aggregate base or as
shown on Typical Section

Hinge point

TYPICAL GUARDRAIL CROSS SECTION
8' POST ON SLOPE, 8" BLOCKOUT

1_q41sn . 1 n
%" x 1%" guardrail splice L 3-17% - Post spacing 6™-3 Post and 56'-3" (min.) Distance between omitted posts
bolts and nuts (8 per splice) N Lap in direction of traffic blockout (typ.) 43-9" (min.)
= R == == \i ~ g
ey Lot Fe I = f f f f f f f f f f f
i ol ‘a ; i ™
W \L T = H 12'-6"
Mid-span <— Traffic 0'74 (max.)
splice Unsupported span
NSNS W W SR\ NN/ S PLAN VIEW (one omitted post)
5/8,, x 10" or 14" \ OMITTED POST DETAIL U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
guardrail post bolt Edge of pavement or See Note 1 OFFICE OF FEDERAL LANDS HIGHWAY 617-32

TYPICAL GUARDRAIL ELEVATION

ground line at face of
rail as applicable

SPECIFICATION

MGS W-BEAM GUARDRAIL FP-24
NO SCALE STEEL POSTS APPRO;/}E;J;F USE
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SHEET
PROJECT NUMBER
152

16 x 254 x 356 guardrail bolt

W beam rail o .
SI ‘o 1o NOTE:
"—" 1. When encountering impenetrable material, one post may
I o be omitted in locations where the typical guardrail cross
o S ° ‘:l) | section includes 609 mm (min.) between the back of the
- S T &5 \ S guardrail post and the hinge point. For all other locations,
] A Sy < —y see Section 617 and Standard M617-13 or M617-37.
19 dia. (typ.) - T~ & Retroreflective
19 |1, sheeting 2. Size of blockout shown elsewhere in the plans. Blockout
44 Plain round washer. TOP 76 x 102 (min.) may be wood, plastic, or composite material. Use
All posts e)jcept those 200 consistent material throughout the length of guardrail run.
on terminal systems <
E\ =O; jgo= 44 127 (max.) { Zei 4 3. Dimensional tolerances not shown or implied are intended
RS} *ﬁk ote to be those consistent with the proper functioning of the
@% — 16 Recess nut 2 Note 2 \ part, including its appearance, and accepted
Blockout ;cSn & ® ‘ i manufacturing practices.
ockou b ~
(See Note 2) g e =Y I - 5 ‘ 4. Install a flexible hinged delineator every fourth post.
3 (1o} I | [ Fasten delineator to the web of the steel post using either
Q B | ‘ an adhesive or mechanical means according to the
f‘} ‘ ‘ manufacturer's recommendations.
L ‘ R
L W150 x 13.5 or W150 x 13 L
' [
SIDE FRONT SIDE POST FACE
POST AND BLOCKOUT STRUCTURAL BLOCKOUT  FLEXIBLE DELINEATOR
DETAIL SHAPE POST GUARDRAIL MOUNT

200 or 300 blockout
See Note 2 200 blockout

200 or 300 blockout
See Note 2

Hinge point m rLQ
Q ' H Hinge point H
" Variable slope but not % Subgrade shoulde 0;3 Subgrade shoulder.

steeper than fill slope ubgr ulaer. . ideni j
S P p 1V:10H or flatter slops Widenina reauired for 1V:10H or flatter slope ™ Widening required for
N Subarade should g req approach and departure
pe ubgrade shoulaer. approach and departure terminal systems
Widening required for terminal systems

approach and departure
terminal systems Edge of pavement or
groundline at face of rail

Z 1/"26’

Aggregate base or as

Edge of pavement or shown on Typical Section

groundline at face of rail

|
.\\ I _ 2
‘ 1829 Post

Aggregate base or as
_

Aggregate base or as shown on Typical Section Hinge point
shown on Typical Section
TYPICAL GUARDRAIL CROSS SECTION TYPICAL GUARDRAIL CROSS SECTION TYPICAL GUARDRAIL CROSS SECTION
1829 POST, 200 OR 300 BLOCKOUT 1829 POST CENTERED ON HINGE, 200 OR 300 BLOCKOUT 2438 POST ON SLOPE, 200 BLOCKOUT
16 x 32 Guardrail splice - 953 - Post spacing 1906 Post and 17 m (min.) distance between omitted posts
bolts and nuts (8 per splice) Lap in direction of traffic blockout (typ. - :
==/ 7o S I
e " — — Q f f f f f f f f f f f
v = = “ 3.81'm
_K L Mid-span < Traffic 0’; (max.)
splice N PLAN VIEW Unsupported span This drawing contains Metric units of measure.
INUONTE Y v L NN\ \ (one omitted post) Dimensions without units are millimeters.
T oot - edge of paverment or O e AT e
grgund /ine'at face of M617-32
TYPICAL GUARDRAIL ELEVATION rail as applicable MGS W-BEAM GUARDRAIL SPECIFICATION

APPROVED FOR USE
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6'-3" 18'-9" (2 omitted posts)

or 25'-0" (3 omitted posts)

i

{}——@Z

____

i

Hinge point line

f

See Note 3

'/7 Rail splice (typ.)

Single W-beam rail element
(no nesting required)

See Note 3

e

8"or 12"

8" 24"

Y

§:

3111

WOOD POST DETAIL
POST (1) AND

See Note 1

—— O ——0——0——@

f

(min.) i

ELEVATION

8"or 12" 6" 24"

(min.)

STEEL POST DETAIL

POST (1) AND
See Note 1

Headwall

Back of post may be See Note 4

flush (zero offset) with

the face of the headwall

i i i

CRT POST DETAIL

POST (2) THRU ()
See Note 2

[
N
'L: Finished grade

12" 8” 24"
(min.)

Back of post may be
flush (zero offset) with

the face of the headw.iﬂf Hinge point line
&——®—— 0O —

i i

i f

12" (min.)

12" (min.)

PLAN VIEW

SPAN WITH HEADWALL DETAIL

NO SCALE

SHEET

PROJECT NUMBER

NOTE:

. Posts (2) and (8) may be wood or steel.
. Use wood posts for CRT posts.

. The minimum length of guardrail, including the end terminals,

upstream and downstream of posts @ and @ is 62.5 feet.

. In locations where the culvert headwall extends above

the finished grade to act as a vertical roadway curb,
the maximum height of the culvert headwall above the
finished grade is 2 inches.

. See Standard 617-31 or 617-32 for other assembly details.

TOP
6" 8"
T ]
T [ ]
S
— %" dia. 34 dia
N O’ hole (typ.)
Q .
© S
O
A A . L |
FRONT SIDE

CRT WOOD POST

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
617-37
SPECIFICATION
MGS W-BEAM GUARDRAIL FP-24, FP-14
APPROVED FOR USE
LONG-SPAN SYSTEM 1/2024
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1905 5715 (2 omitted posts)

or 7620 (3 omitted posts)

[ Hinge point line
© — @ — @ —

i i 0

See Note 3

Single W-beam rail element
(no nesting required)

'/7 Rail splice (typ.)

See Note 3

e

ELEVATION

Y

203 or 305 203 610 203 or 305 15. 610
(min.) (min.)

788

WOOD POST DETAIL

STEEL POST DETAIL
POST (1) AND POST (1) AND
See Note 1 See Note 1
Back of post may be gszfjvvﬁg 4

flush (zero offset) with

the face of the headwall

—— O ——0——0——@

f i i i

[
N
'L: Finished grade

305 20 610
(min.)

CRT POST DETAIL

POST (2) THRU ()
See Note 2

Back of post may be
flush (zero offset) with

the face of the headw.iﬂf Hinge point line
& — 0Ot O —

i i i f

305 (min.)

305 (min.)

PLAN VIEW

SPAN WITH HEADWALL DETAIL

NO SCALE

SHEET

PROJECT NUMBER

NOTE:

. Posts (1) and (8) may be wood or steel.
. Use wood posts for CRT posts.

. The minimum length of guardrail, including the end terminals,

upstream and downstream of posts (2) and (7) is 19.05 m.

. In locations where the culvert headwall extends above

the finished grade to act as a vertical roadway curb,
the maximum height of the culvert headwall above the
finished grade is 50 mm.

. See Standard M617-31 or M617-32 for other assembly details.

152 @
it
TOP
~
152 @ 203
iy, - #2
R |
Nk o
- 19dia. | 89 dia.
o O’ hole (typ.)
% 3
™ ¥
O
Y L L
FRONT SIDE

CRT WOOD POST

This drawing contains Metric units of measure.
Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

FLH STANDARD

M617-37

SPECIFICATION

MGS W-BEAM GUARDRAIL FP-24, FP-14

LONG-SPAN SYSTEM A
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MGS guardrail

12"

1%"
- 1_41/n 1 " 1 " r " 1_41sm
Mid-span splice - 3-1% - 6"-3 - 6"-3 ;r 6'-3 - 3-1% -
B = : = = = =
A 74" Thick < /» Finished grade
base plate "
AN NSNS \V \V NSNS
— W6 x 8.5 or v v > T ¢ : L.
| W6 x 9 steel post s ' 2 LA LN, v

11/211

PLAN

- 1" @ Hole (typ.)

3'-4" (min.)

711

Y

I
I \ %" @ Hole

W6 x 8.5 or
W6 x 9 steel post

I Y6
N Base plate
I =
:;: °
(I 1 L]
\ }
ELEVATION
BOX CULVERT POST

1u
-

TYPICAL ELEVATION VIEW

Box culvert slab

A
W6 x 8.5 or
W6 x 9 steel post
-
A
;:; 2' (min.) to outside edge of box culvert
Compacted soil
. Threaded rod
Finish grade N 4 required (see Note 1)
Y
) A AN/K QN AN/K AN
%
S
\E, é Base plate
>3
Y
A . . - s
N S >
~ e B B
= | £ A A A
S > > > >
& . . . \
b b > b
Y : ' : :

BOX CULVERT MGS GUARDRAIL

STEEL POST

x Box culvert slab

NOTE:

PROJECT

SHEET
NUMBER

1. Attach guardrail post to box culvert with 7% inch diameter
high-strength threaded rods 8% inch in length with resin-
bonded anchors. Use carbon steel rods with a minimum
strength of 125 ksi and a minimum yield strength of
105 ksi. Rods, nuts, and washers have an electroplated

zinc coating.

2. Wood blockouts are shown. Blockouts of an approved
alternative may be used.

3. See Standard 617-32 for other details.

3/8"

4 | b
TOP
6" 8"
1%" [~ r g - -
%" @ Hole — ™
Re) ]
\
|
|
POST FACE SIDE
BLOCKOUT
See Note 2
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 617_38
MGS W-BEAM GUARDRAIL [ srecriceion
STEEL POSTS APPROVED FOR USE
NO SCALE ATTACHED TO BOX CULVERT 1/2024




SHEET

305

PROJECT NUMBER
MGS guardrail
305 - - NOTE:

38 - 229 - 38 1. Attach guardrail post to box culvert with 22 mm diameter
© Mid-span splice - 953 - 1906 - 1906 - 1906 - 953 - high-strength threaded rods 216 mm in length with resin-
™ K bonded anchors. Use carbon steel rods with a minimum

= = — = = - strength of 862 MPa and a minimum yield strength of
_ i = < = e e ey 724 MPA. Rods, nuts, and washers have an electroplated
] = " = = = = — zinc coating.
AN 22 Thick % Finished grade
R N ,/> 2. Wood blockouts are shown. Blockouts of an approved
N base plate ¢
N 4 AN \V/ e AN/L AN \V4 \V4 s NN alternative may be used.
— W150 x 13 or ‘ . v v ; > T,y v N ‘ S o
y | Wi150x 13.5 d N I d 4 N : L A 3. See Standard M617-32 for other details.
‘ C?\ steel post
! AN Box culvert slab
% 25 @ Hole (typ.) TYPICAL ELEVATION VIEW
PLAN
25

1016 (min.)
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178

SN W150 x 13 or

e

}\} L 19 0 Hole W150 x 13.5 steel post
I
I
}‘} e TOP
‘ H
W§ gg § ;; gr steel post 0":0 610 (min.) to outside edge of box culvert 152 203
I . ~ > 4y = - - -
Ii —]
i r
I [ [
m Compacted soil
I R
I 19 @ Hole ™~ ‘
I Finish grade Threaded rod N |«
I 4 requ:red (see Note 1) \O Y i s
I FE I R ; ™
f Y \
‘\‘ [} NSNS SN |
‘ —~~ |
! F *
I ElE Base plate | !
H &\ E POST FACE SIDE
H} 5 !
M > o > b
N Base plate - b Lo b BLOCKOUT
! N §§ Ca T See Note 2
| \i\ | i ~ S S SRS \
L | ‘ L | B - s
\ } Y : : SN Box culvert slab
ELEVATION This drawing contains Metric units of measure.
BOX CULVERT POST BOX CULVERT MGS GUARDRAIL Dimensions without units are millimeters.
STEEL POST U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY M617'38
MGS W-BEAM GUARDRAIL SPECIFICATION
STE E L POSTS APPROVED FOR USE
NO SCALE ATTACHED TO BOX CULVERT 172024
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Pay limits for MGS

40'-7%" total guardrail transition length

6'-3" (typ.) B 25' rail height transition N 9'-4%" omitted post 6'-3" (typ.)
A /
A AN = \Y
I I ~ 11 I I I [ I I I I
I I g 1l I I I (" I I I I
I I g 11 I I I (I I I I I
I I ~ 1 I I I AP I I I I
I I x| U 1 I I I 1 I I I
N
A Guardrail spli t t Guardrail splice mid-span
uardrail splice at pos -
Standard G4 posts P P B Standard MGS posts _
and blockouts ‘ Edge of pavement or ground line A and blockouts -
at face of rail as applicable
ELEVATION
OMITTED POST OPTION
Pay limits for MGS
B 40'-7%" total guardrail transition length .
6'-3" (typ.) A 25" rail height transition . 3-1%" 6'-3" (typ.)
| |
1= = =t = 1= = =T = 1= = =t = I‘/_ =T = = 7" —" = =  Em—! = i
A X = [/X AN
I I ~ 11 I I I [ I I I I I
I I S 1l I I I I H I I I I I
I I g 11 I I I (I I I I I I
I I > I I I (! I I I I I
I I x| U 1 I I I oo I I I
N
Guardrail splice at post Guardrail splice mid-span

Standard G4 posts

and blockouts

Edge of pavement or ground line
at face of rail as applicable

Pay limits for MGS

ELEVATION
HALF-POST SPACING IN MGS OPTION

40'-7%" total guardrail transition length

Standard MGS posts
and blockouts

A
A

6'-3" (typ.) 3-1%" ‘ 25’ rail height transition ‘ 6'-3" (typ.)
\ P
A AN s
I I I I [N I I I I ~| 11 I I
I I I I g I I I I H I I I
I I I I g I I I I = I I I
I I I I = I I I I S I I
i i i 0 Uy N i i i i i i
N
) N Guardrail spli Edge of pavement or ground line
Standard G4 posts gly gg,j_;fa'/ splice mL,!g_rsgg’n Splice  at face of rail as applicable Standard MGS posts

and blockouts

ELEVATION
HALF-POST SPACING IN G4 OPTION

A
\

and blockouts

NO SCALE

PROJECT

SHEET
NUMBER

NOTE:

1. Unless otherwise specified, use any of the options shown
as required to meet project-specific conditions.

2. Use consistent guardrail post material throughout the

length of the guardrail run.

3. If applicable, conversion of the 8-inch wide G4 blockout
to the 12-inch wide MGS blockout may occur anywhere
within the length of the G4 to MGS transition shown on

this sheet.

4. See Standards 617-10, 617-11, 617-31, or 617-32

for other assembly details.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

G4 TO MGS
W-BEAM GUARDRAIL
TRANSITION

FLH STANDARD
617-39

SPECIFICATION
FP-24

APPROVED FOR USE
1/2024
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Pay limits for MGS

12.383 m total guardrail transition length

1905 (typ.) B 7.62 m rail height transition - 2858 omitted post 1905 (typ.)
o e et
I I —~ I I I I ||ﬂ I I I I
I I S| I I I (N I I I I
I I g ! I I I N I I I I
I I S I I I I I I I I
I I n| Il I I I N I I I I
L L 3 - . L L L . L L L
N
Guardrail splice at post Guardrail splice mid-span
Standard G4 posts P P P P B Standard MGS posts _
and blockouts ‘ Edge of pavement or ground line o and blockouts :
at face of rail as applicable
ELEVATION

OMITTED POST OPTION

Pay limits for MGS

12.383 m total guardrail transition length

Y

1905 (typ.) ~ 7.62 m rail height transition - 953 1905 (typ.)
) ] | T ] |
e = EEs = e = ./_ S = = 7 = = e = 1
A AN /L AN
I I ~ I I I I I~ I I I I I
I I S| I I I oy I I I I I
I I g I I I I e I I I I I
I I S I I I Il I I I I I
I I n| Il I I I N I I I I I
L L 3 - . L L L . L L L L
N
Guardrail splice at post Guardrail splice mid-span
~ Standard G4 posts . ) ~ Standard MGS posts _
and blockouts ‘ Edge of pavement or ground line ‘ and blockouts
at face of rail as applicable
ELEVATION
HALF-POST SPACING IN MGS OPTION
Pay limits for MGS
~ 12.383 m total guardrail transition length
1905 (typ.) 953 ‘ 7.62 m rail height transition 1905 (typ.)
| L AH
I I I I I I I I I '{Q I I I
I I I I (I I I I I H I I I
I I I I NS I I I I I I I
I I I I ||\E, I I I I % I I I
I I I I Il I I I I N I I I
L L L . -3 . L L L L L L
) . Guardrail spli Edge of pavement or ground line
Standard G4 posts gly gg,j_;fa'/ splice m‘,-’j_rsggg SPIce  at face of rail as applicable Standard MGS posts -

and blockouts

ELEVATION
HALF-POST SPACING IN G4 OPTION

A
\

and blockouts

NO SCALE

1.

PROJECT

SHEET
NUMBER|

NOTE:

Unless otherwise specified, use any of the options shown

as required to meet project-specific conditions.

Use consistent guardrail post material throughout the

length of the guardrail run.

If applicable, conversion of the 203 mm wide G4 blockout
to the 305 mm wide MGS blockout may occur anywhere
within the length of the G4 to MGS transition shown on

this sheet.

for other assembly details.

. See Standards M617-10, M617-11, M617-31, or M617-32

This drawing contains Metric units of measure.
Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY

G4 TO MGS
W-BEAM GUARDRAIL
TRANSITION

FLH STANDARD
M617-39

SPECIFICATION
FP-24

APPROVED FOR USE
1/2024
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