PROJECT

SHEET

NUMBER
91_9"
7%" 3" 5" 7-2" 5" 3" 7% NOTE:
= 11w i ~N )
“\: foisladlz.crhe%//is(t ) %_ 1. Use the Type A, blocked-out, system or the Type B, non-
g Yp- blocked-out, system as specified.
N Ei (o) o \O o o (@] 4
™ ° ° ° 0 /Z > 0 N End of timber rail 2. ﬁ]/sedweather/ng steel for all structural steel and fastener
‘ \ ‘ — ardware.
NS Steel plate 3" thickness 78" dia. holes (typ.) (T_ )
~ 15%" 10" 6 equal spaces = 5'-6" ‘ 10" 15%" 14 3. Place a terminal (see Standards 617-61 and 617-62)
- - - ﬁ on both approach and trailing ends of barrier installations.
yp.
STEEL RAIL
%" x 8%" carriage bolt 2'-6"
w/ hex nut & washer (typ.) o, , , , , ,
1/2" 83’/4" 3" 6”X10”X9"111/2" :\N ‘3 3 - 9 9 ‘3 3
%" dia. holes (typ.) (typ.) (typ.) rough sawn timber rail ™
A
Y. "
¥ S ‘ ) .
¥ R L ™
Vo — 'K N 3
. = " " / ” 1/ "
crnr TP ] T @ 4" o x 4" g screm 3 % x 14 \ 47 x 24 bolt siot
. pre-drill %" holes 3%" deep bolt slots (typ.) Steel plate 3" thickness P
Steel splice plate v in timber rail (typ.) STEEL SPLICE PLATE
%" dia. carriage bolt w/hex ¥ 4" x 9" x 12" blockout, S
w/ hex nut and plate washer . Type A only (See Note 1) ) ) ., [ /4" ., R 13,7 dia. hol
15" w/blockout (Type A) . . ) o - See roadway typical section i 6 e 4 e 10 e 2'-0" min. . 16 Iac.l hoie
11" w/no blockout (Type B) — | s 10"x 12" x 7*-0 for offset distance . lcente/_"e mn
T, rough sawn timber post Hl 4" thick washer
- uy #
5" dia. x 1" depth recess — | gn ‘ 6" NY - I
- -l o My RS PLATE WASHER
PLAN Y
P
10 ™
o OO0 P

22"
2711

blockout, Type A
only (See Note 1)

OXS;

Steel rail

L Plate washer

Steel splice plate

Hinge point

1V:10H or of foreslope
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10" x 12" x 7'-0"

flatter slope — =

Subgrade shoulder widening

rough sawn timber
post at 10'-0" centers

7

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 617'60
,,,,,,,,,,,,,,,,,,,,,, SPECIFICATION
ELEVATION STEEL-BACKED TIMBER GUARDRAIL Aps:;:é :;z:SE
POST CONNECTION NO SCALE TYPEA & TYPE B 2/2024

Edge of pavement or
ground line at face of rail

Aggregate base or as
shown on typical section sheet

Variable slope but not
steeper than fill slope

TYPICAL GUARDRAIL CROSS SECTION

required for approach and
departure sections
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19 x 216 carriage bolt
w/ hex nut & washer (typ.)

22 dia. holes (typ.)

Steel splice plate

m:jl Vo Vo
-/ TP
Steel rail

16 dia. carriage bolt w/hex

w/ hex nut and plate washer
381 w/blockout (Type A)

279 w/no blockout (Type B) —

127 dia. x 25 depth recess — |

Steel splice plate

254 x 305 x 2134

rough sawn timber
post at 3048 centers

ELEVATION

POST CONNECTION

PROJECT

SHEET
NUMBER|

shown on typical section sheet

TYPICAL GUARDRAIL CROSS SECTION

2972
191 76 127 2184 127 76 191 . NOTE:
§o7r7;a'shcc;:aems/s (typ.) %_ l 1. Use the Type A, blocked-out, system or the Type B, non-
g ) blocked-out, system as specified.
— (o) o \O o [} (@]
° ° ° ° /Z > 0 N~ End of timber rail 2. Use weathering steel for all structural steel and fastener
\ ; hardware.
Steel plate 10 thickness 22 dia. holes (typ.) —4 -
_ 3. Place a terminal (see Standards M617-61 and M617-62)
394 254 - 6 equal spaces = 1676 - 254 - 394 H(ff’i ) on both approach and trailing ends of barrier installations.
STEEL RAIL 4. Provide hardware in the metric sizes shown. Equivalent
US Customary sizes may be used when metric sizes are
762 unavailable.
13 222 76 152 x 254 x 3035 w0 |</0e76, L 229 229 76,76
(typ.) (typ.) rough sawn timber rail ™
A
\ ; ©
. R -
| A ! N
= ' © 19 x 57 bolt slot
s e QL 16 dia. x 102 lag screw ™ 22 x 32
¥ pre-drill 10 holes 89 deep bolt slots (typ.) Steel plate 10 thickness 121
. in timber rail (typ.)
% STEEL SPLICE PLATE
s 102 x 229 x 305 blockout, 19
- Type A only (See Note 1) .
L \ ___ See roadway typical section 152 102 254 L 609 min. . 17 dia. hole
¥ 254 x 305 x 2134 B for offset distance R T " ; centered in
o, rough sawn timber post Nl 6 thick washer
o) Y
152 ‘ 152 | =) N PLATE WASHER
r ~| 0~
PLAN e !
L
i)
11
© O O O 102 S
o X 229 x 305 ©
2| blockout, Type A
O O /' only (See Note 1)
Steel rail
Hinge point
\ 1V:10H or of foreslope
Plate washer flatter slope ——= Subgrade shoulder widening
/ required for approach and
departure sections
Edge of pavement or
ground line at face of rail Variable Slope but not
steeper than fill slope
Aggregate base oras /. P P

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

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

NO SCALE

FLH STANDARD
M617-

60

STEEL-BACKED TIMBER GUARDRAIL

SPECIFICATION
FP-14, FP-24

TYPEA & TYPEB

APPROVED FOR USE
2/2024
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J—

Hinge line of foreslope . — —

%" dia. carriage bolt with
hex nut and plate washer

I

Blockout, Type A only
(See Note 4)

—____——p Flarerate=a:b

1:10 or flatter

a (See table)

Begin Terminal
flare (See Note 2)

offset

Standard post section
Steel-backed timber guardrail

PLAN

Pay limits for

(See Note 3)

Angled steel splice plate

27"

Type SBT-FAT terminal section

Steel splice plate

Ground line _

10° (typ.)

A

A

Ground line \‘

a
ELEVATION
APPROACH & DEPARTURE FLARE WITH FLARED ANCHOR TERMINAL (FAT)

6"‘A 12"

Concrete anchor
for terminal section

5" min
cover

/ Ground line

o 8
136" dia. holes (typ.) —1 fg
Ny _.
) o
A~
DETAIL A
CONCRETE ANCHOR

R
L e
2’_3"
SECTION A-A

%" x 1'-9” bolt with
hex nut and washer (typ.)

5" thick steel bearing plates

6"

136" dia. holes (typ.)

— 1 NOTE:
1. Extend the fill widening a minimum of 5 feet behind the
> guardrail, unless otherwise directed.
C |
=| O
_E = 2. The guardrail flare shown in the plan view is the minimum
| § length and rate required. As directed flare the guardrail so
i that the terminal section is outside the clear zone. If the
terminal section cannot be located outside the clear zone,
1 it should be flared as far as practical from the road at the
Ty maximum rate indicated on the Guardrail Flare Rate table.
Q
************* § S 3. See Standard 617-60, Steel-Backed Timber Guardrail,
- ﬁ Type SBTA and SBTB, for timber, structural steel, and
N &D) hardware details.
\
See roadway 1 4. On the Type A, blocked-out guardrail, include the blockouts
typical section S in terminal section, except on the concrete anchor. For the
for offset distance Type B, non-blocked-out guardrail, no blockouts are
included.
See Detail A
% GUARDRAIL FLARE RATE
I o DESIGN SHY LINE | FLARE RATE | FLARE RATE
SPEED OFFSET INSIDE SHY |OUTSIDE SHY
mph ft LINE (a:b) LINE (a:b)
60 8.0 26:1 14:1
50 6.5 21:1 11:1
40 5.0 16:1 8:1
30 and less 4.0 13:1 7:1
= 311 31! 91! ¢ Post'
vi\‘ “ - Vi 40 7/8" X 11/4!1
; bolit slots (typ.)
@@ ®
@ @ ©
§1 Steel plate /
™ %" thickness
9" =N
0
”l ANGLED STEEL SPLICE PLATE
® o i
™
/69 @ \
n n U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
- 3 -l 3 - OFFICE OF FEDERAL LANDS HIGHWAY
617-61
STEEL BEARING PLATE STEEL-BACKED TIMBER GUARDRAIL SPECIFICATION
TERMINAL SECTION APPROVED FOR USE
NO SCALE TYPE SBT-FAT 1/2024

PROJECT

SHEET
NUMBER
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_—
——
J—

ABD o

I

Hinge line of foreslope . — —
- 16 dia. carriage bolt with
hex nut and plate washer

Len
m Flaré
2 see NO

te 2

Blockout, Type A only
(See Note 4)

—____——p Flarerate=a:b

1:10 or flatter

a (See table)

600 min
See Note 2

1 NOTE:

1. Extend the fill widening a minimum of 1.5 m behind the
guardrail, unless otherwise directed.

1500 min
See Note 1
N

Begin Terminal
flare (See Note 2)

offset

See roadway
typical section

for offset distance

S

included.

Standard post section
Steel-backed timber guardrail

PLAN

Pay limits for

(See Note 3)

686

Angled steel splice plate

Type SBT-FAT terminal section

Steel splice plate

PROJECT

SHEET
NUMBER

. The guardrail flare shown in the plan view is the minimum
length and rate required. As directed flare the guardrail so
that the terminal section is outside the clear zone. If the
terminal section cannot be located outside the clear zone,
it should be flared as far as practical from the road at the
maximum rate indicated on the Guardrail Flare Rate table.

3. See Standard M617-60, Steel-Backed Timber Guardrail,
Type SBTA and SBTB, for timber, structural steel, and
hardware details.

5. Provide hardware in the metric sizes shown. Equivalent
US Customary sizes may be used when metric sizes are
unavailable.

Ground line _

3 m (typ.)

A

ELEVATION

Concrete anchor
for terminal section

APPROACH & DEPARTURE FLARE WITH FLARED ANCHOR TERMINAL (FAT)

Ground Jine \‘ A <—|

cover

/ Ground line

21 dia. hole (typ.) —1

686
A

DETAIL A

£
152 305 &
- N
N
~
A
L * "
A
4
b T
- s &
S X
'\ > ’ o - > -
L T S B
AN . AN ’ ‘;‘A . . AN ’
A T
\A’ A ’ "A’ A ’
‘ > & 3
s . 686 .
SECTION A-A
CONCRETE ANCHOR

19 x 533 bolt with
hex nut and washer (typ.)

13 thick steel bearing plates

152

21 dia. hole (typ.)

See Detail A }/\

4. On the Type A, blocked-out guardrail, include the blockouts
in terminal section, except on the concrete anchor. For the
Type B, non-blocked-out guardrail, no blockouts are

GUARDRAIL FLARE RATE
DESIGN SHY LINE | FLARE RATE | FLARE RATE
SPEED OFFSET INSIDE SHY |OUTSIDE SHY
km/h m LINE (a:b) LINE (a:b)
100 2.5 26:1 14:1
80 2.0 21:1 11:1
60 1.5 16:1 8:1
50 and less 1.2 13:1 7:1
76 76 229 ¢ Post
@L “ - " 40 22 x 32
; bolt slots (typ.)
@@ ®
R N
@ @ 3

@ Steel plate /
o)

10 thickness

229
5 ANGLED STEEL SPLICE PLATE
®© O I
R
/@ ® L This drawing contains Metric units of measure.
Dimensions without units are millimeters.
AR e oot o L STANDARD
STEEL BEARING PLATE STEEL-BACKED TIMBER GUARDRAIL SPECFI;{EZTION
TERMINAL SECTION APPROVED FOR USE
NO SCALE TYPE SBT-FAT 1/2024
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[

[

1

Blockout, Type A
only (See Note 2)

Flare rate = a:b
(See table)

1V:10H
or flatter

Shoulder

Flare rate = a:b
(See table)

PROJECT

SHEET
NUMBER

NOTE:

1. See Standard 617-60, SBTA and SBTB for
timber, structural steel, and hardware details.

2. On the Type A, blocked-out guardrail, include
the blockouts in the terminal section, except on
the concrete anchor. For the Type B, non-
blocked-out guardrail, no blockouts are included.

3. Begin the cut flares at the nearest post to a
transition point between fill and cut as directed.

4, Extend the flare into the cut until a minimum

See roadway typical sections

for offset distances

Standard post section
Steel-backed timber guardrail

Begin flare
(See Note 3)

\ Edge of pavement

Top of cut

Pay limits for Type SBT-BAT Terminal Section

(See Note 1)

Concrete anchor

ELEVATION

Edge of pavement

APPROACH & DEPARTURE FLARE WITH BACK SLOPE ANCHOR TERMINAL (BAT)

Ground line

_ _ Y
N 31/2 "

%" dia. holes (typ.) —

21_31!

A

DETAIL A

f9 A — 5" thick steel bearing plates TQ—T :\Nl

~N oS .. ™
O P A
s L ’ ;‘A : L N C) CD N I}
R © o !

‘ AN . A > AN . A /69
B 23 136" dia. holes (typ.) L33
STEEL BEARING PLATE
SECTION A-A
CONCRETE ANCHOR

- E\ %" x 1'-9" bolt with

hex nut and washer (typ.)

See Detail A

1-foot cover is obtained over the guardrail end.

GUARDRAIL FLARE RATE
DESIGN SHY LINE | FLARE RATE | FLARE RATE
SPEED OFFSET INSIDE SHY |OUTSIDE SHY
mph ft LINE (a:b) LINE (a:b)
60 8.0 26:1 14:1
50 6.5 21:1 11:1
40 5.0 16:1 8:1
30 and less 4.0 13:1 7:1

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

NO SCALE

STEEL-BACKED TIMBER GUARDRAIL
TERMINAL SECTION
TYPE SBT-BAT

FLH STANDARD
617-62

SPECIFICATION
FP-14

APPROVED FOR USE
1/2024
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PROJECT NUMBER
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~ f cut
ofcut —  .....eemrmTTTTT
™~ Top O
TS T T NOTE:
>~ 1. See Standard M617-60, SBTA and SBTB for
. timber, structural steel, and hardware details.
A
°®>\ 2. On the Type A, blocked-out guardrail, include
N the blockouts in the terminal section, except on
Z\ the concrete anchor. For the Type B, non-
N N blocked-out guardrail, no blockouts are included.
\ 3. Begin the cut flares at the nearest post to a
Hinge line of foreslope \ Flare rate = a:b transition point between fill and cut as directed.
\ N Blockout, Type A (See table)
3m (typ.) Rt B only (See Note 2) 4. Extend the flare into the cut until a minimum
S IO Shyline — | oo — 305 mm cover is obtained over the guardrail end.
| o
|I| |I| § g § 5. Provide hardware in the metric sizes shown.
; t + Flare rate = a:b N = 3 Equivalent US Customary sizes may be used
‘\ (See table) ~lS ﬁ when metric sizes are unavailable.
See roadwa_y typical sections Begin flare \ Edge of pavement
for offset distances (See Note 3) PLAN
Top of cut
Standard post section
Steel-backed timber guardrail ‘ Pay limits for Type SBT-BAT Terminal Section
(See Note 1) ‘
,,,,,,, L Concrete anchor
© I I B I I I B G I 4 T
3 | | | || | [ [] [] [ =
| | L - | See Detail A
ELEVATION Edge of pavement
APPROACH & DEPARTURE FLARE WITH BACK SLOPE ANCHOR TERMINAL (BAT)
) GUARDRAIL FLARE RATE
Ground line DESIGN | SHY LINE | FLARE RATE | FLARE RATE
A <"| SPEED OFFSET INSIDE SHY |OUTSIDE SHY
610 km/h m LINE (a:b) LINE (a:b)
[ > % 100 2.5 26:1 14:1
‘ ‘ 80 2.0 21:1 11:1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A o 60 1.5 16:1 8:1
- ° I , 50 and less 1.2 13:1 7:1
: o = 19 x 533 bolt with
"""""""""""""" /O o hex nut and washer (typ.)
222 N . — 13 thick steel bearing plates TLT o)
21 dia. hole (typ.) — N O Mi
[ LD
N A o A N ’ @ @ I}
> b > > ~ N
: o : /@ S} Y This drawing contains Metric units of measure.
Y ° SET P .2 Dimensions without units are millimeters.
i %T U.S. DEPARTMENT OF TRANSPORTATION, FHWA
686 - 686 - 21 dia. hole (typ.) .76 - 6.0 ™ OFFICE OF FEDERAL LANDS HIGHWAY FL:/I g;A;\l_DéA;D
A <J STEEL BEARING PLATE STEEL-BACKED TIMBER GUARDRAIL SPECIFICATION
DETAIL A CONCRETE ANCHOR SECTION A-A TERMINAL SECTION APPROVED FOR USE
NO SCALE TYPE SBT-BAT 1/2024
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1Y6" dia. holes for
lag screws (typ.)

Rough sawn timber rail

PROJECT

SHEET
NUMBER

FLH STANDARD

617-63

SPECIFICATION

- 4-9" . o NOTE:
. 7% 3" 5" 2'-2" L5 3 TR | 1. Use the Type A, blocked-out, system or the
N B T N N T . i . I Type B, non-blocked-out, system as specified.
~ Steel rail N
5 o : : 5 o i | p 2. Use the weathering steel for all structural steel
7*1 I; \ End of timber rail I cg/jt",e‘:éac} gzO/v(\jasher and fastener hardware.
o o o o
40 d (See Bend and L Do 3. Furnish shop bent splice plates. Use the
. 1504 5 / i s S e End Cut Table) 7" thick minimum bend angle shown in the table below.
R e e e Bent splice plate PLATE WASHER
S 4. See Sheet 2 of 2 for Plan View Layout.
/8" dia. holes (typ.) DETAIL A DETAIL
STEEL RAIL
" 3/ Qv
6 X /8 X 4 '9 . 911 L 12" L 9" .
Yo See Detail A ‘ ¥
— -
9" . 7" dia. hole (typ.) e —— s:,
3" x 8%" carriage bolt 4 (in degrees) B} ., oo A/2 (in degrees)
w/hex nut & washer (typ.) 6"x 10" x (2d + 4-11") PLAN
rough sawn timber rail.
See Bend and End Cut Table. 2-6" _
m =\(\‘ ~ 3" B 3" ~ 3" L 12" L 3" L 3" L 3" _
: == “l T I
i [ BEND AND
6" x %" x 49" i oL %" x 4" lag screw , b END CUT TABLE
steel rail H (typ.) Pre-drill %" holes -~ ! - —- —-—! Radius R | A/2 d
1 T : . :
6" x %" x 26" 372" deep in timber rail (typ.) ) m' fgzt de79;e8es /r;/zh
bent splice plate H 4" x 9" x 12" blockout, Type A (See Note 1) = 7" x 1%" 5 " 25 5.74 %
%" carriage bolt w/hex f:@lfj“\ ., o _ e bolt slot (typ. 4" X 274" bolt slot 30 4.78 I
10" x 12" x 7'-0" rough (typ-)
gh sawn timber post 7
nut and plate washer \ ELEVATION 35 4.10 e
(See Bolit Length Table) _ 6" | 6" ‘\ 40 3.58 %
‘ Plate washer BENT SPLICE PLATE 45 3.18 %
PLAN 6" x %" x 2'-6" 50 2.87 | %s
1
6"x 10" x (2d + 4'-11") 3 55 2.61 1/4
A rough sawn timber rail. 6" X 4" 10" 60 2.39 /4
See Bend and End Cut Table, “ j - Ni 65 2.20 1,
v 70 2.05 Y
,,,,”,,,, ) over 70 flat 0
0 NI
Ve 0O { 0O Je ik
o/o co | /
/ ,,,,,,,, N 5" dia. x 1" depth recess BOLT LENGTH TABLE
,,,,,,,, x Type A Type B
J 12d nail (Blockout) | (No Blockout)
Bent splice plate 6" x %" x 2'-6" N 4"x9"x 12" 15" 11"
N blockout, Type A. \ %" dia. carriage bolt
Steel rail 6" x %" x 4'-9" See Note 1 w/hex nut and plate washer
(See Bolt Length Table)
- 10" x 12" x 7'-0" rough sawn \
timber post at 5'-0" centers 10" x 12" x 7'-0" Top of slope
rough sawn timber post
- 1V:10H or flatter slope — /
STRN /RN RN RN AN /AN ‘ /
I—» ‘ ‘ 2'-0" min.
A ELEVATION | - ! -
| |
} } U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY
SECTION A-A STEEL-BACKED TIMBER GUARDRAIL
POST CONNECTION AROUND CIRCULAR CURVES

NO SCALE

FP-24, FP-14

70 FOOT RADIUS AND BELOW
Sheet 1 of 2

APPROVED FOR USE

2/2024
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See Standard 617-60 for
post and rail connection

See Sheet 1 of 2 for
Post Connection Plan

PLAN VIEW LAYOUT

NO SCALE

SHEET

PROJECT NUMBER

NOTE:

1. A js the central angle which subtends a 5 foot chord.

2. R is measured from the center of the circle to the
back surface of the rough sawn timber rail.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 617_63

STEEL-BACKED TIMBER GUARDRAIL [ sreciFication
AROUND CIRCULAR CURVES FP-24, FP-14

70 FOOT RADIUS AND BELOW | “7%)7 R s
Sheet 2 of 2
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18 July 2024 1:50 PM

17 dia. holes for
lag screws (typ.)

Rough sawn timber rail

PROJECT

SHEET
NUMBER

. 1448 - 121 NOTE:
191 76 127 660 127 76 190 = ,l 1. Use the Type A, blocked-out, system or the
n
© - N ‘ N T C L ) ] Type B, non-blocked-out, system as specified.
) ) Steel rail N
5 o : : 5 4 ) | 2. Use the weathering steel for all structural steel
ﬁ‘ End of timber rail I 17 dia. hole and fastener hardware.
o o o 40 o < d centered in washer
(See Bend and L . 3. Furnish shop bent splice plates. Use the
QOT 304 5 / c60 303 3 End Cut Table) 6 thick minimum bend angle shown in the table below.
o) equal spaces = _ ]
. Bent splice plate PLATE WASHER 4. See Sheet 2 of 2 for Plan View Layout.
22 dia. holes (typ.) DETAIL A DETAIL
STEEL RAIL
152 x 10 x 1448 229 305 229
13 - See Detail A ¥
) 22 dia. holes (typ.) e —— %
19 x 216 carriage bolt 229 A (in degrees) 4/2 (in degrees)
w/hex nut & washer (typ.) /{05uzg)f(; i:jv:t(iii;ri:i?g) PLAN
See Bend and End Cut Table. 762
5 76 76 76 305 .76 76 76
® e s T T 1.1 I
I I BEND AND
152 x 10 x 1448 “‘ \ $/ 76 16 x 102 lag screw , N END CUT TABLE
steel rail I (typ.) Pre-drill 10 holes NS Y Q= sy Y — - —}{7 RadiusR | 4/2 d
| 89 deep in timber rail (typ. \ m degrees| mm
152 x 10 x 762 l P (tvp) N 5 8963 23
bent splice plate ! Y -
Ll 102 x 229 x 305 blockout Type A (See Note 1) 6 7.18 19
-4 B 22 x 35 19 x 57 bolt slot
; | 8 5.38 14
16 carriage bolt w/hex ™~ . bolt slot (typ.)
‘ 254 x 305 x 2134 rough sawn timber post
nut and plate washer ELEVATION 10 4.30 11
(See Bolt Length Table) 153 | 152 | pinte wash 12 358 | o
ate washer BENT SPLICE PLATE 14 3.07 8
PLAN 152 x 10 x 762 16 2.69 7
152 x 254 x (2d + 1499) 18 239 | 6
A rough sawn timber rail. 20 2.15 6
! See Bend and End Cut Table. ﬂi 22 1.95 5
¥ over 22 flat 0
1 ] ] L
Q A
®y ol
Z O O O O O o Z - ™~ ~y
A A
o/o co | / o!
/ m \ 127 dia. x 25 depth recess BOLT LENGTH TABLE
,,,,,,,, x Type A Type B
J 12d nail (Blockout) | (No Blockout)
Bent splice plate 152 x 10 x 762 § 102 x 229 x 305 \ 381 279
blockout, Type A. 16 dia. carriage bolt
Steel rail 152 x 10 x 1448 See Note 1 w/hex nut and plate washer
(See Bolt Length Table)
™ 254 x 305 x 2134 rough sawn \
timber post at 1.5 m centers 254 x 305 x 2134 Top of slope
rough sawn timber post
- 1V:10H or flatter slope —>
LTRN /RN AN/ /RN AN/ /AN \V VRN N AN/ /7R j
I-» A ELEVATION } L 609 min. . 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 M6 17'63
SECTION A-A STEEL-BACKED TIMBER GUARDRAIL [—srecirication
POST CONNECTION AROUND CIRCULAR CURVES FP-24, FP-14
NO SCALE 22 m RADIUS AND BELOW | *7roy roruse

Sheet 1 of 2
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See Standard M617-60 for
post and rail connection

See Sheet 1 of 2 for
Post Connection Plan

PLAN VIEW LAYOUT

NO SCALE

SHEET

PROJECT NUMBER

NOTE:

1. A is the central angle which subtends a 1.5 m chord.

2. R is measured from the center of the circle to the
back surface of the rough sawn timber rail.

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 M617-63

STEEL-BACKED TIMBER GUARDRAIL [sreciricaion
AROUND CIRCULAR CURVES FP-24, FP-14

22 m RADIUS AND BELOW APPRO;’/EZDOFZOf UsE
Sheet 2 of 2
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76" 26" 216"

)

216" 5"

See Detail B

5" 5"

a

Standard Guardrail Section

See Standard 617-60 for
for timber guardrail details

PROJECT NSU':,lE:ETR
NOTE:
1. See the following sheets for Sections A-A
through C-C, steel rail layouts, and other details.
2. Use weathering steel for all structural steel and
fastener hardware.
6" 6"
[
10" x 12" x 7'-0" rough —n
sawn timber post e * o
J
4" x 6" x 5'-6" rough ‘ s
sawn timber rub rail u N
| \ ;
S 5 14" . bolt Plane post
8" X carriage bo 1w 1w for rail flare
w/hex nut and plate washer i»l 47
POST 5

10" x 12" x 7'-0" rough
/ sawn timber post —___|

4.. 6" x 12"

I

T

:i: b/ockout

Rough sa\
‘ t/mber rub rail

|

\

g |
T‘\ %" x 18" carriage bolt
w/hex nut and plate washer
POSTS 1 -3
RUB RAIL CONNECTION

%" x 4" lag screw
in pre-drilled %" holes
3%" deep in timber rails (typ.)

11/211

R T O S ‘
e e — T S— : — 7 I T
L»C I—»D SeeDeta"’AJ&AJ B<J
B 2 _ 6" X 3/8"X 91_9" | 6" X 3’/811 X 91_911 | 6" X 3/8"X 91_911 N
steel terminal section rail steel transition rail steel transition rail
B 6" x %" x 11'-4%" _
steel transition splice rail
PLAN
Pay Limits Connection to Stone Masonry Guardwall Pay Limit Guardrail
8'-0" X 6" x 5'-6" system SBTA or SBTB
= ™1 N rough sawn timber rub rail.
See Rub Rail Connection Detail |
L JEFI I S 4 e IR S i R o il +
See Detail C / | / : — ° -] | | |
v / v | | | [ [ [ [ [ A ANE | A ANC | v ‘ | v
Ground line A e ! ! !
| | |
| | | [ [ [ [ [ | | | | | |
4" x 6" x 15-0" Post 1 Post 2 Post 3 Post 4 Post 5 Post 6 Post 7
rough sawn timber rub rail. ; ; ; ; ; ; ; ; [ ; [ ; [ ;
See Rub Rail Connection Detail L L L L } | } | b
| | | [ [ [ [ [ | | |
| | | [ [ [ [ [ ‘L ] ‘L | L
[ [ [ [ [ [ [
[ [ [ | | |
10" x 12" x 8'-0" 10" x 12" x 7'-0"
rough sawn timber post rough sawn timber post
ELEVATION
6" 6" 6" 6" ‘
Plate washer . ) . Plate washer
, R ; / %" x 15" carriage bolt ;
:oou )zlsiw)r(r ‘?ir-rgber ost ~ w/hex nut and plate washer 10" x 12" x 7'-0" T — %" x 15" carriage bolt ‘
9 P \ ip 4" x 9" x 12" blockout rough sawn timber post \ w/hex nut and plate washer
6" X 3/8er 3!_011 v 4" 6" 15,-0" ., , .,
steel splice plate e Xh X timb b rail 6" x %" x 3'-0" N 4" x 9" x 12" blockout
12" 6" 3\3 rough sawn timber rub rai steel splice plate ‘ o
’4—»‘ ’4—» ‘ 6”X3/8"X11"41/2" “‘ ’4—»‘
! L >< o steel transition splice rails N o o \
d o 1 fh B A WY I oo JaT
! o o ) o T i
! Lol A . | | AT :!1
————— Lo R © ool R it
=11 T Iy ' = R i /4:\: I L
‘ 3" (typ') T T 83’/ " 1/ " T 3 T T T 83/ " 1/ " T T \
4 2 6" x %" x 9'-9" 4 2 6" x 10" x 9'-1
(typ.) steel transition rail R (typ.) rough sawn timber rail
3" (typ.)

6"x 10" x 9'-11%"

rough sawn timber rail

2-6"x%"x9-11%"

steel terminal section rails

%" @ hole (typ.)

%" x 10" carriage bolt

DETAIL A

w/hex nut & washer (typ.)

POST CONNECTION

%" @ hole (typ.)

DETAIL B

Note: Rub rail not shown

%" x 8%" carriage bolt
w/hex nut & washer (typ.)

Plane post
for rail flare

POST 4

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

FLH STANDARD
617-64

NO SCALE MASONRY GUARDWALL

Sheet 1 of 3

STEEL-BACKED TIMBER GUARDRAIL
TL-2 CONNECTION TO STONE

SPECIFICATION
FP-24, FP-14

APPROVED FOR USE
2/2024
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. . NUMBER
Face of wingwall inset
B 9!_9" _
12y 3 7"-3%" 337 N NOTE:
Nv\:‘l () ‘ ‘ %" @ holes (typ.) ‘ ‘ ‘ 1. Pre-drill %" holes in blockouts and posts.
. O‘& o] o O/ \\O\F‘O '
) | 15 u
o o 716" @ holes (typ.) I o o O O O ja- End of
s timber rail
;\NT ( End of timber rail
| 1 4'-10%" | 11" | 14%" ‘A43/4";A3";A 12" | 13%" | 1%
TERMINAL SECTION RAIL
6”X 3/8"X 91_9::
9!_9" .
1/ 1 " " "o " " 1/ S
i 7%" 3" 3" 7'-6 3" 3" 7% N
N ‘ ‘ ‘ 7" @ holes (typ.) 16" @ holes for lag screws (typ.) 7" @ holes (typ.) ‘ ‘ ‘ ¢
b W \ o g/ \O \\O\~O\;O i
) O
! 0O 0 o o o o 0O o0 o ~~— End of
timber rail
x 13%" 12" 3. 8 11" 11" 11" 11" 11" 12" 13%" 17"
TRANSITION RAIL
6" X ,3’/811 X 91_9::
1 1 :_41/2::
71/2" “A3'L‘A3'L‘A 7'-6" -l 'L‘A 'L‘A 18" -l 'L‘A 'L‘A3,’
N ‘ ‘ ‘ 7" @ holes (typ.) 16" @ holes for lag screws (typ.) 7" @ holes (typ.) ‘ ‘ ‘ ‘ ‘ ‘
1 oo \ o g/ % o oo o o o
5 O
! 0O 0 o o o o o o o ? o o0 o
S %" x 2%" bolt slot
‘:L‘ 131/2" 12" A3" B 8" 11" 11" 11" 11" 11" 12" B 2l_9"
TRANSITION SPLICE RAIL
6”X3/8"X11"41/2"
3!_0" .
; %" 4" 10"
lfd I’)a"I/ " " ‘ | 12d nail =N 3;_ -l 9 9 ;\A3 -l ol
6"X10"X9"111/2" 4= x 9" x 12" blockout 6”X10”X9"111/2" 6 . . . :«: ‘ ‘
rough sawn timber rail Ni < rough sawn timber rail N\“‘i "'i < N
=) =) O O O t
A A N ’ — . y
,,,,,,,,, o o . O o o oy
Sy TN N ) .
" " > " " v %" x 2%" bolt slot
5" @ x 1" depth < 5" @ x 1" depth o
. . N 7" x 1%" bolt slot (typ.)
N ™ %" x 21" carriage bolt N %" x 21" carriage bolt
N @ w/hex nut and plate washer N w/hex nut and plate washer SPLICE PLATE
7\ < f\ 6" X 3’/ " X 31_0:1
~| ~— %" x 18" carriage bolt ~ S 4" x 9" x 12" blockout, Type A 8
1V:10H or w/hex nut and plate washer
flatter slope 'y / ™~— 4" x 6" x 12" blockout \ /‘
” /< " /< I\< n ‘ ‘ 1 V:1 OH Or ‘ /< /< \<
4" x 6" x 15'-0 | L 2'-0" min. N flatter slope B 2'-0" min. U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
rough sawn timber rub rail | | 1 | ! OFFICE OF FEDERAL LANDS HIGHWAY 617_64
" " y " n " I_ ” AAWI—A;
10" x 12" x 80 | | 10°x 12" x 7-0" STEEL-BACKED TIMBER GUARDRAIL [ sreciricarion
i i - rough sawn timber rail
rough sawn timber rail I TL-2 CONNECTION TO STONE | P24 Fp-14
SECTION A-A SECTION B-B APPROVED FOR USE
NO SCALE MASONRY GUARDWALL o

PROJECT

SHEET
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-~ 12"-8%" 7%" 8" PROJECT NUMBER
+ ST
b T T NOTE:
. < i ‘ 6'-3" (408); 12'-91#2" (410) ‘ ) _
,_ni N ~ - 12157 (411);: 3-11" (412 > 1. Provide structural concrete Class A(AE), with a
! } 9 . ‘ 2" (411), (412) specified minimum 28-day compressive strength
i i \N 6" L o F'c=4350 psi. Vibrate all concrete. Chamfer exposed
¥ | | I 7\1‘ = % © edges %" unless otherwise shown. Do not use
5 T — = N} Qla 404 Bars ™ 408, 410, 411, and 412 Bars calcium chloride additives in the concrete.
R N
T\'\\' M grgqln 7" \N 2. Provide reinforcing steel Grade 420 (ASTM A615M-
o on B N v 96a, Grade 420) deformed billet steel bars
M — —T conforming to AASHTO M31M. The minimum
Y Y 405 Bars concrete covering to the face of any bar is 2 inches
s unless otherwise shown. All bars are US Customary
13-4 N i . size #5.
PLAN Y N
© 'T 3. Construct footing against undisturbed material or
2" 10 - 405 Bars 8" 18 - 405 Bars 2% ™ ™ backfill with well compacted granular material.
Bars @ 8" spacing Bars @ 4" spacing 4'-3" 3'-57
412 Bars 13 - 404 Bars @ 4" spacing ) > = =
T T Y VRN s T TR e < [ r !
® .
INREEREREEIn LU EIS
411 Bars <] L s Y 406 Bars 407 Bars
| - ] 7%
I e o o v o A O | i Y
ﬁ(:tﬂ:i:\:t:bi:\:t\:ﬁ:t =i B =2t = f\IA BAR DETAILS
o R R AN AT RAARY & o
410 Bars e -
e TR T 408 Bar < - -
I e e e O R R AR RN RR RN - Masonry  1#4" .3 35! ~
NN One-plece varable dept?
Y z/ capstone for the full width .
2" 10 - 405 Bars 8" 20 -406 & 407 Bars 2" '\‘ %
Bars @ 8" spacing Bars @ 4" spacing T [}
ELEVATION o o—fob
5" A 121/211‘ 4" 511 9n 71/2" o o ﬁ,
404 Bar Masonry
Masonry / %" x 16%" hex bolt w/washer \\ Threaded inserts for
countersunk into threaded inserts ° /
405 Bar ——| re L, i I 1 405 Bar ——|
%" x 14" hex bolt w/washer /{ ,,,,,, '| 1 AN @ N /4’ ] ; S
. . ™~ ™~ 7/211 3,: 31_6 /4:!
countersunk into threaded inserts — | 412 Bars v 2'-0" min. | - - -
Z d _] - | il . 1 ] Masonry — |
/ " =
411 Bar %| H 4137 . ~ 2 411Barl%| |
Y
| ] ! _ | ] _
Construction joint /%/" | . @ Construction joint —1 | s X
N N DETAIL C
410 Bars A ] | — oy 410 Bars —# | | =
h— h— —_— - e ‘ . - T — D — - T . h—
) b —I'l '_| b 1 . . —I'I' l_| 1
| 408 Bar | | 408 Bar
24:1 ‘J 211/211 L 341/211 | |
- L =
| | -
| ™
| SECTION C-C
407 Bar | | 406 Bar i
c "& et == — _— = — ] U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
4 ' OFFICE OF FEDERAL LANDS HIGHWAY 617_64
2" ||, 410 Bars @ 7 equal spaces (top and bottom) 2" S.'II-'E_E Ii-%e)clh(ﬁgg'}?gﬁRTGgg#%I}\lAElL ?:';E_CZIZIC?;{?:
SECTION D-D MASONRY GUARDWALL APPROVED FOR USE
PARAPET END BLOCK NO SCALE Sheet 3 of 3 2/2024

SHEET
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SHEET
PROJECT NUMBER
2286 762 762 762 1524 1524 1524 Standard Guardrail Section
|->C |->D A<-| See Detail B B<-| NOTE:
ee Detai
See Standard M617-60 for 1. See the following sheets for Sections A-A
77777777777777777777777777777777777777777777777777777 for timber guardrail details through C-C, steel rail layouts, and other details.
Voo PO P Zaal——lass aa an | 2. Use weathering steel for all structural steel and
e N \ oo .../ SRR l / l T fastener hardware.
I_» C I_» D See Detail A J>\ A <J B <J 3. Furnish hardware in the metric sizes shown.
Equivalent US Customary sizes may be used
B 2-152x10x 2972 L 152 x 10 x 2972 L 152 x 10 x 2972 _ when metric sizes are unavailable.
steel terminal section rail steel transition rail steel transition rail
B 152 x 10 x 3467 _
steel transition splice rail
PLAN
Pay Limits Connection to Stone Masonry Guardwall Pay Limit Guardrail 152 152
| 2438 ‘ 102 x 152 x 1676 system SBTA or SBTB r—ﬁ«—j
| —‘ o rough sawn.timber rup rail. _ 254 x 305 x 2134 rough ‘ ‘ ‘
i See Rub Rail Connection Detail | sawn timber post e % oo
,,,,,,,,,, LT AT B R E |
< /, 1 — —— — 7°|»7 2 f a ‘ 102 x 152 x 1676 rough ‘ -
See Detail C | / | sawn timber rub rail ‘ 1
\W / \W ‘ A AN A AN \W NANX ‘ """"
. | | W
Ground line | ) Plane post
[ 16 x 356 carriage bolt 38 114 for rail flare

rough sawn timber rub rail.

|
|
|
|
|
L
Post 7 w/hex nut and plate washer
‘ |
|
See Rub Rail Connection Detail b
|
|

b Lo | Lo |
b Lo | Lo |
b Lo | Lo |
b Lo \ Lo \
102 x 152 x 4572 Post 1 Post 2 Post 3 Post 4 Post 5
| |
| |
| |
| |
|
|

254 x 305 x 2134 rough
sawn timber post —___|

254 x 305 x 2438
rough sawn timber post

254 x 305 x 2134
rough sawn timber post

ELEVATION 102 x 152 x 305

!

1

:i: blockout

Rough saMN\
‘ / timber rub rail

L |

\

N

152 152 ‘

Plate washer 152 153
. Plate washer
| 16 x 381 carriage bolt ‘
254 x 305 x 2438 — —

<% w/hex nut and plate washer 16 x 381 j bolt o
rough sawn timber post P 254 x 305 x 2.134 : carrgagcla % h ‘ T\ ‘ .
\ I 102 x 229 x 305 blockout rough sawn timber post \ w/hex nut and plate washer 16 x 457 carriage bolt Plane post
152 x 10 x 914 w/hex nut and plate washer for rail flare
steel splice plate 102 x 152 x 4572 152 x 10 x 914 i 102 x 229 x 305 blockout
it rough sawn timber rub rail . i POSTS 1 -3 POST 4
305 153 ! steel splice plate s 305
- " ) - >< /’ 152 x 10 x 3467 T " RUB RAIL CONNECTION
‘ R e o steel transition splice rails AN - o \
i iR 16 x 102 lag screw
i dhvdh 4 \ dh dh dh \ F | dh dh dh M in pre-drilled 10 holes
| o o o T | T I 89 deep in timber rails (typ.)
| o | | S wo v e
Y T i / L
TTT T T \
222 || 13 152 x 254 x 2972 222 || 13 152 x 254 x 3035 This drawing contains Metric units of measure.
152 x 254 x 3035 (P steel transition rail 76 (typ.) (typ.) rough sawn timber rail Dimensions without units are millimeters.
rough sawn timber rail 19 x 254 carriage bolt 22 @ hole (typ.) 19 x 216 carriage bolt U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
2 - 152 x 10 x 3035 22 @ hole (typ.) w/hex nut & washer (typ.) w/hex nut & washer (typ.) OFFICE OF FEDERAL LANDS HIGHWAY M617-64
- X X -
steel terminal section rails DETAjTL B STEEL-BACKED TIMBER GUARDRAIL [specirication
DETAIL A Note: Rub rail not shown TL-2 CONNECTION TO STONE FP-24, FP-14
APPROVED FOR USE
POST CONNECTION NO SCALE MASONSRhY f}UgDWALL 2/2024
ee [0}
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Face of wingwall inset

B 2972 -
B 324 76 2229 76 76 191 | & NOTE:
%i ¢ ‘ ‘ 22 @ holes (typ.) ‘ ‘ ‘ % 1. Predrill 19 mm holes in blockouts and posts.
o‘& o o o/ \\O\F‘O A 2. Furnish hardware in the metric sizes shown.
N A 24 @ holes (typ.) > Equivalent US Customary sizes may be used
o O o o o o o O End of when metric sizes are unavailable.
timber rail
‘ggT ( End of timber rail 8
32 1486 279 362 121|76| 305 | 343 .32
TERMINAL SECTION RAIL
152 x 10 x 2972
2972 N
191 76 76 2286 . /6 76 191 | @A
® i
[ ‘ ‘ ‘ 22 @ holes (typ.) 17 @ holes for lag screws (typ.) 22 @ holes (typ.) ‘ ‘ ‘ %
o W \ o / \O \\O\~O\;O i
N (@]
! o o o o o o o o o T~ End of
timber rail
)
S 343 305 76| 203 | 279 279 279 279 279 305 - 343 ¢ 32
TRANSITION RAIL
152 x 10 x 2972
B 3467 N
191 76 76 2286 _ /6 76 457 _ /6 76 76
®
™ ‘ ‘ ‘ 22 @ holes (typ.) 17 @ holes for lag screws (typ.) 22 @ holes (typ.) ‘ ‘ ‘ ‘ ‘ ‘
o oo \ o / % o oo o o o
N (@]
! o o o ) ) o o o o ? o o o
© 19 x 57 bolt slot
o 343 | 305 76/ 203 | 279 | 279 | 279 | 279 | 279 | 305 | 838 N
TRANSITION SPLICE RAIL
152 x 10 x 3467
914 N
1 102 254 f 1 102 254
9,102, 254 _ 124 nail 10 102, 2>  12d nail L Jazere. 229 229 767676
152 x 254 x 3035 102 x 229 x 305 blockout 152 x 254 x 3035 152 N & ] |
rough sawn timber rail “,;’l Ni S rough sawn timber rail Ql f\li o
Y i i o o o o o 2
A A N ’ — © y
,,,,,,,,, o o . O oo Ry
777777777 © 19 x 57 bolt slot
127 @ x 25 depth " 127 @ x 25 depth *
™ S 22 x 38 bolt slot (typ.)
% 16 x 533 carriage bolt % 16 x 533 carriage bolt
0 w/hex nut and plate washer ‘0 w/hex nut and plate washer SPLICE PLATE
N o~
152 x 10 x 914
:12 § I™~— 16 x 457 carriage bolt @ S 102 x 229 x 305 blockout, Type A
1V:10H or w/hex nut and plate washer
flatter slope 'y ™~— 102 x 152 x 305 blockout Y /‘ This drawing contains Metric units of measure.
INNZZZAN 1V:10H INNZZZAN Dimensions without units are millimeters.
102 x 152 x 4572 j ‘ ‘ 610 min T Lt ‘ 610 min
. 3 | e : o | e : - U.S. DEPARTMENT OF TRANSPORTATION, FHWA
rough sawn timber rub rail ! ! ‘ flatter slope \ | ‘ OFFICE OF FEDERAL LANDS HIGHWAY FI_|\|-/|| é;A7N-DGA4R ’
254 x 305 x 2438 | ! 254 x 305 x 2134 —pt—
2 _ ‘ ‘ , ) STEEL-BACKED TIMBER GUARDRAIL [—smciricarion
rough sawn timber rail — rough sawn timber rail
g TL-2 CONNECTION TO STONE FP-24, FP-14
SECTION A-A SECTION B-B NO SCALE MASONSRhY G;’Af?DWALL APPRO;//EZDOF204R USE
eet20

SHEET

PROJECT NUMBER
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PROJECT

SHEET

3874 191 NUMBER
“ - 203 [ 127 @ pin
Q‘ 1 N T NOTE:
N 2 ‘ 1905 (408); 3899 (410) ‘ 1. Provid / Class A(AE ith
- 3696 (411); 1194 (412) - Provide stru_cl.“ura concrete Class A(, _), with a
! } A ’ specified minimum 28-day compressive strength
I NI © 152 L Y F'c=30 MPa. Vibrate all concrete. Chamfer exposed
Y | | I o S edges 19 mm unless otherwise shown. Do not use
QT } g 404 Bars 408, 410, 411, and 412 Bars calcium chloride additives in the concrete.
N o)
§ © 1334 191 © 2. Provide reinforcing steel Grade 420 (ASTM A615M-
- o B '0}) A 96a, Grade 420) deformed billet steel bars
T T conforming to AASHTO M31M. The minimum
Y Y 405 Bars concrete covering to the face of any bar is 51 mm
unless otherwise shown. All bars are Metric
4064 .- size #16.
PLAN R S
=) o 3. Construct footing against undisturbed material or
51 10 - 405 Bars 0 18 - 405 Bars 63 ™ backfill with well compacted granular material.
Bars @ 203 spacing Bars @ 102 spacing 1295 1041
412 Bars 13 - 404 Bars @ 102 spacing ) > = =
T T R O By A TR N g N ] r !
411 B % AL L r @" 8 406 Bars 407 Bars
ars I ©
M#LM#LLHMMMMMM 191 3
| O o o o A A \ Y
ﬁ(:t:b ==t = =S = =t e Lgﬂ BAR DETAILS
T A AR ATE R AR RENTATY = s
410 Bars —
e R TR 408 Bar - -
I e e e O R R AR RN RR RN > Masonry 362 28 202 -
NN One-piece variable depth
Y OO‘V capstone for the full width ~
N 7 mi
51 10 - 405 Bars 0 20 - 406 & 407 Bars 51 ""
Bars @ 203 spacing Bars @ 102 spacing oy i
®
ELEVATION o o m}f
127 317 102 27 229 191 o o—21
404 Bar Masonry
Masonry / 19 x 425 hex bolt w/washer \\ Threaded inserts for
countersunk into threaded inserts ° /
405 Bar ——_ % =~ % ‘ T 405 Bar —— |/ =~
w7~ - fif -\ A [~
19 x 356 hex bolt w/washer /{ ,,,,,, ] _T\ A g § /.{ 1 101 |76 1073
countersunk into threaded inserts — | | | 412 Bars { 610 min. | | - A -
’r _]_' { o 'f ] Masonry 7
89 o 3 411 B l |
411 Bar | ~L > — ~ ar
"[ 1 Q y T I
\V 191 \V4 ! A \V4 \Y
- { N - I N
Construction joint —| %/1 " @ Construction joint — | n l‘?
Q Q DETAIL C
410 Bars A | | | ™M - 410 Bars —# || | M
_— _— —_— T ‘ _ T _— _ . - "
) b —I—l '_| b 1 . —I—I' l_| 1
| | 408 Bar | | 408 Bar
610 Y 546 L 876 | |
- L
<
~
| | 5
| | 406 Ba SECTION C-C This drawing contains Metric units of measure.
407 Bar X | r N Dimensions without units are millimeters.
=== — T 1 v U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
4 OFFICE OF FEDERAL LANDS HIGHWAY M617‘64
51 || 410 Bars @ 7 equal spaces (top and bottom) 51 STEEL-BACKED TIMBER GUARDRAIL [specirication
a TL-2 CONNECTION TO STONE FP-24, FP-14
SECTION D-D NO SCALE MASONRY GUARDWALL APPROVED FOR USE
PARAPET END BLOCK 2/2024

Sheet 3 of 3




c:\pw-work\d0419223\Std617-68.dgn_ [Std 617-68]

21 June 2024 2:56 PM

¢ Post (typ.) N

[ Steel-backed timber guardrail

Additional steel posts (See Note 1

RAIL TRANSITION ELEVATION

10'-0"

NOTE:

1. At each additional post provide 27" diameter round head
square neck bolts with plate washer and hex nut, a %" x 2%"
slot in steel plate, and 34" @ holes in timber rail, steel post,
and timber blockout. See Standard 617-60, Steel-backed
timber guardrail, Type A (modified for steel post).

SHEET

PROJECT NUMBER

Steel tube-backed 2'-6" 2'-6" 2'-6" 5-0” 50" Steel-backed timber
timber bridge rail guardrail, Type A
Transition rail splice (modified for steel post)
Steel plate

i

.

RAIL TRANSITION PLAN

Fabricate rail splice sleeve

%" plate

Y~ Grind all edges to assure
slip fit after galvanizing

~ 6'_8"
~ 15" 5'_5"
A3’1‘A 9" ap 9" ‘A3’1‘A 161/2" ‘A3"‘ 27" ‘A3"‘
o S from %" plate
¢ sleeve 17" L / eeve cap - typ.
G
|
e " = = — — = = — —_— Y — 7 - —
L2 T R ] L R B S S S B -
ﬁf,ox,g ,,,,,, SN co "9 o o 0o | 4
BN | 3" @ hole Size sleeve to provide
1" @ hole (typ.) slip fit after galvanizing SLEEVE
|
i‘/ ¢ post
|'> A ‘ |'> B %16" (typ.)

Steel rail (see Standard 617-60)

ﬂ

%" plate. Cope
corners %" (typ.)

SLEEVE CAP DETAIL

N 75 47 x4 x %" tube (typ.)

4

TRANSITION RAIL SPLICE DETAIL

SECTION A-A  SECTION B-B

NO SCALE

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

FLH STANDARD
617-68

STEEL-BACKED TIMBER GUARDRAIL
CONNECTION TO TUBULAR STEEL-
BACKED TIMBER BRIDGE RAIL

SPECIFICATION
FP-24, FP-14

APPROVED FOR USE
2/20204
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¢ Post (typ.) N

[ Steel-backed timber guardrail

Additional steel posts (See Note 1

RAIL TRANSITION ELEVATION

Steel tube-backed 762

762 762

762

1524

NOTE:

SHEET

PROJECT NUMBER

1. At each additional post provide 67 mm diameter round
head square neck bolts with plate washer and hex nut,
a 19 x 64 mm slot in steel plate, and 19 mm @ holes in
timber rail, steel post, and timber blockout.
See Standard M617-60, Steel-backed timber guardrail,
Type A (modified for steel post).

1524

Steel-backed timber

timber bridge rail

Transition rail splice

Steel plate

=

e

guardrail, Type A
(modified for steel post)

=

RAIL TRANSITION PLAN

~ 2m
B 381 1651
76 229 229 76 419 76 686 76
~ - = = T S from 6 plate
¢ sleeve “ . / eeve cap P typ.
|
— [ p———— S == = = = — — — — —_— = = = = — ] P RS S S S S e e ——
L2 T R ] L R B S S S B _ -
foxg ,,,,,, SN co "9 o o 0o | 4
2 ‘ 19 @ hole Size sleeve to provide
25 @ hole (typ.) slip fit after galvanizing SLEEVE
|
i‘/fzpost“
A | |—>B
5 (typ.)
| Steel rail (see Standard M617-60) " =
"""" \;;;;;;;;;;;;O:************7*********************************************7! I
rrrrrrr L,797797777,7,7,7,7,_77,,,,,O,,Q,,,,,,,7777777977@77777777777777777777777977977J - g -
( """" }';;'6;46;;:;;';;7—’77777770776 77777777777777 Ci)i76777777777777777777777777@776771 . - M
S O I i

"N\ 75 102 x 102 x 6 tube (typ.)

4

TRANSITION RAIL SPLICE DETAIL

SECTION A-A  SECTION B-B

NO SCALE

Fabricate rail splice sleeve

6 plate

Y~ Grind all edges to assure
slip fit after galvanizing

6 plate. Cope
corners 19 (typ.)

SLEEVE CAP DETAIL

This drawing contains Metric units of measure.

Dimensions without units are millimeters.

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

STEEL-BACKED TIMBER GUARDRAIL
CONNECTION TO TUBULAR STEEL-
BACKED TIMBER BRIDGE RAIL

FLH STANDARD
M617-68

SPECIFICATION
FP-24, FP-14

APPROVED FOR USE
2/2024
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40 r_ 9 " PROJECT NSUI:/|E§E—R
- - Start of
B 4'-6" L 7 spaces @ 4'-6" L 4'-9" | standard SBT
‘ ‘ guardrail NOTE:
| | 1 1. See Standard 617-60 for standard
() [22] =] &) 2] =] ) [22] % = (O [22] =] ) [22] = O[] < SBT guardrail details.
L L L L - L - L - ]
N | 2. Use weathering steel for all structural
steel and fastener hardware.
s AN s AN
AN Ground line
ELEVATION
Tangent line projected from
face of standard SBT rail SBT standard rail cut at 45°
Rail 1 Rail 2 Rail 8 Rail 9 f |
—— <
— 4 o
Il — 38 = | | | | | | | |5 \
; 0 0 0 I
S = H 5
~ ‘5 — ~ ‘:
Post 1 - | € Post 2 Post 3 Post 8 Post9 . ¢ =3 Post 10
~ N|g N g Y
/\\ A — - - Y
Foreslope hingeline 10’ PLAN
TERMINAL LAYOUT
L 4!_3" _ 12" |
Three lag screws Three lag screws
Top of rail / Timber raif 1 'n slots as shown ﬂ\ / Timber rail in slots as shown / SBT standard rail i I
©
[ 1 _ - [ ol .
o o % @ o o © o (o 10" ‘3"\ 2" @ x %" recess
o o / o o o o - =
L) S L) TIMBER RAIL 1
. \ Post 1 splice plate \ Splice plate Splice plate
S Post 1 timber blockout SBT standard timber blockout \ SBT standard timber blockout 127 36" 127
SBT standard plate washer SBT standard plate washer SBT standard plate washer “‘ ™ ‘
L \ Timber post \ Timber post '~ SBT standard post N I
Y - ©
Y T f ol ol
v < k I+ - —“:\ 4%" @ hole at ground level v s (. 'k Hole at ground level. £ AN I I ‘ \ )
X v Q| —"—\—"—  See Timber Post detail ; ' " " 2" @ x %" recess
) A ) A : | 10" 6
I [ I [ I
v L _IT— steeltube LT Steel tube A . TIMBER RAILS 2 - 8
10"X6"X/16" 10")(6")(3/16"
ELEVATION ELEVATION ELEVATION
%" x 8%" bolt with 127 4-3" _ 6"
/ Timber rail 1 Timber rail \ Filler plate / hex nut and washer ‘
o o
cla cla,
Y 100~ 1] ——
s o il o 10" 6" 2" @ x /2" recess
< \ %" x 4" lag screws %" x 4" lag screws - -
‘ o pre-drill 3" holes o pre-drill 3" holes . %" @ bolt TIMBER RAIL 9
N | %" @ bolt | %" @ bolt
%" @ x 1" recess
/ﬁ 8 X
: %" @ x 1" recess : %" @ x 1" recess ' =
PLAN PLAN PLAN U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
POST 1/RAIL POSTS 2-9/RAIL POST 10/RAIL 617-69
SPECIFICATION
CONNECTION CONNECTION CONNECTION STEEL-BACKED TIMBER GUARDRAIL| 3°/ 7"
TL-2 END TERMINAL APPROVED FOR USE
NO SCALE 2/2024

Sheet 1 of 2
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PROJECT

SHEET
NUMBER

51/211 91/211
[ Steel plate 3L x 24" 7" x 144"
z %" thick bolt slot bolt slots
H\N 8
- - - __ il \ - ‘ ‘
2o I N | %
%" @ hole —| @ B {
o
N
N y
& ™ o
N
|
] 3" 9" 3" 3"
I O I y - - - -
4%" @ hole /7777 @ ] - 18"
for posts 1-3
3" @ hole
rohok o /] POST 1 SPLICE PLATE
%" @ hole
%
3 .
=
<
E-— - |4
o
Y
<
y
4"
3" 6”
-~ > Steel plate %" x 7"
TIMBER POSTS Seep y
78" thick bolt slots
Posts 1 t0 9 POST 1 TIMBER BLOCKOUT N o
-/ X
=
T o . Y
Steel plate %" x 7" " x 2% 7" x 1%" < j 9 =\N“
35" thi bolt slot bolt slot bolit slot: -
78 th/ck\ olt slots olt slo olt slots 7{ 777777 J 7777777 9 N"io
=N7 / - | =\NA
SN XN | ~
T C__ : e —— BRI
X | N
- | |
‘ = =
+ + ™| ©
=
A——C + ) 2 . o _
X AN
=, ™y
B FILLER PLATE
B 41/211 | 101/2" | 911 B 31! | 31! N Post 10
B 30" _
SPLICE PLATE

Posts 2 to 10

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

TL-2 END TERMINAL
Sheet 2 of 2

STEEL-BACKED TIMBER GUARDRAIL

FLH STANDARD
617-69

SPECIFICATION
FP-24, FP-14

APPROVED FOR USE
2/2024




c:\pw-work\d0419223\Std617-69.dgn [Std M617-69a]

21 June 2024 1:57 PM

PROJECT SHEET

. NUMBER
B Terminal length 12.4 m . Start of
B 1372 L 7 spaces @ 1372 L 1448 | standard SBT
‘ ‘ guardrail NOTE:
| | 1 1. See Standard M617-60 for standard
ol 23 = 0 7 ElcIBIEENEICIE = d 2] = o - SBT guardrail detalls
L L L L - L P L - |
N | 2. Use weathering steel for all structural
steel and fastener hardware.
A AN A AN
N Ground line
ELEVATION
Tangent line projected from
face of standard SBT rail SBT standard rail cut at 45°
Rail 1 Rail 2 Rail 8 Rail 9 f |
—— <
— 4 o
Il — 38 = | | | | | | | |5 \
; 0 0 I
NS a8
~ ‘5 — ~ ‘:
Post 1 OJ_j Post 2 Post 3 Post 8 Post 9 oJc =3 Post 10
~|'= ~|'=
~ IR (CIRS \i
/\\ A — - - Y
Foreslope hingeline 3m PLAN
TERMINAL LAYOUT
L 1295 305
Three lag screws Three lag screws
Top of rail / Timber raif 1 'n slots as shown %\ / Timber rail in slots as shown ﬂ\ / SBT standard rail N
=
_ [ 1 1 _ - [1 o oL,
@ © o % @ © o 60 o |o 254 ‘76\ 51 @ x 13 recess
/ o o / o o o o - -
L) L _ L) TIMBER RAIL 1
o \ Post 1 splice plate \ Splice plate Splice plate
L,“} Post 1 timber blockout SBT standard timber blockout \ SBT standard timber blockout 305 1067 305
SBT standard plate washer SBT standard plate washer SBT standard plate washer ~ “‘ - =
L \ Timber post \ Timber post Y~ SBT standard post ~
Y - v
VNG l “'I s o
v Nk I+ - —“:\ 114 @ hole at ground level v ~ [ 'k Hole at ground level. A AN I I ‘ \ 510 x 13
b A N| ——V—"—  See Timber Post detail ' ' x 13 recess
N v N A | | 254 152
I [ I [ I
v L __IN—— Steel tube L _ _ 3T Steel tube Lo ! TIMBER RAILS 2 - 8
254 x 152 x 5 254 x 152 x 5
ELEVATION ELEVATION ELEVATION
19 x 216 bolt with 305 1295 _, 152
/ Timber rail 1 Timber rail \ Filler plate / hex nut and washer ‘
o =
cla cla,
S L0~ 11 [P e 1| ———
N b il b S S 254 152 51 @ x 13 recess
= \ 16 x 102 lag screws \ 16 x 102 lag screws ~ =
-drill 10 hol -drill 10 hol —
. o pre-drill 10 holes o pre-drill 10 holes - 16 @ bolt TIMBER RAIL 9
N |™— 16 @ bolt |™— 16 @ bolt
T 16 @ x 25 recess
: 16 @ x 25 recess : 16 @ x 25 recess f = This drawing contains Metric units of measure.
Dimensions without units are millimeters.
PLAN PLAN PLAN U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
POST 1/RAIL POSTS 2-9/RAIL POST 10/RAIL M617-69
CONNECTION CONNECTION CONNECTION STEEL-BACKED TIMBER GUARDRAIL| sFecricarion
TL-2 EN D TE RMINAL APPROVED FOR USE
NO SCALE Sheet 1 of 2 2/2024
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Steel plate

i
o)
0]

A
©
]
Y

o)
9]

38

PROJECT

SHEET
NUMBER|

140 241
‘ Steel plate 19 x 57 22 x 32
< 10 thick bolt slot bolt slots
Y,
- - - __ :L \ ‘ ‘
/(@ 7777777 ‘ b
™
19 @ hole — @ é {
° 9
A
ol y
O O
o™
Y Y
] 76 229 76 76
I R Y - - = =
114 @ hole /7,,, @ * . 457
for posts 1-3
76 @ hole
zeohoe o /| POST 1 SPLICE PLATE
19 @ hole
N
N
<
~ A5
Y,
o
F-—-— Y
ST
<
Y
o
Y
76 152 o Steel plat 22x178
= o o ee ate
TIMBER POSTS 10 think bolt siots
Posts 1 to 9 POST 1 TIMBER BLOCKOUT N :
-/ 3
A e B \
22x178 19x 57 22x 32 < 1 9 !
10 thick bolt slots bolt slot bolit slots | 5)
A o B YN
- \ / - < } 9 o 0
" Gttt >+
" | | .
\
- ) N
C - > - e 114 114
G . )
™
\ \
FILLER PLATE
B 114 | 267 | 229 7 | 76 Post 10
B 762 -
SPLICE PLATE

Posts 2 to 10

This drawing contains Metric units of measure.

Dimensions without units are millimeters.

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

TL-2 END TERMINAL
Sheet 2 of 2

FLH STANDARD
M617-69

STEEL-BACKED TIMBER GUARDRAIL

SPECIFICATION
FP-24, FP-14

APPROVED FOR USE
2/2024
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PROJECT SHEET

) 9'-9" _ NUMBER!
71/2" “A3IL 5" L 7!_2 " L 5" “A3"“A 71/2" N .
H\Nl ‘ ‘ %" thick 196" dia. holes ‘ ‘ Ni NOTE:
— :
/ steel rail for lag screws (typ.) 1. Use weathering steel for all structural steel and fastener
1 I o O o o o B o o O A hardware as specified.
s | s 78" dia. holes (typ.) —
©| M
' Y o o o o o o T o i End of 2. Place terminal on both approach and trailing ends of
N t/mber median barrier installations. Use Type A blocked-out
;\NT rail systems as shown in Standards 617-61 and 617-62.
™ 15%" L 107 6 spaces @ 11" = 5'-6" L 107 15%" 17"
= typ.) 3. Use no more than 3 short guardrail posts in a row. 25 inch
3, x 8%" carriage bolt STEEL RAIL diameter round anchors may be used instead of the square
. anchor shown. A reduced size is acceptable in solid rock
with hex nut and washer (typ.) 1y 83" 3 6" x 10" x 9-11%" rough as approved.
7" dia. hole (typ.) (typ.) (typ.) sawn timber rail (typ.)
‘ — — ‘ 4. In areas where the rail face is offset a minimum of 20 feet
Voo L from the edge of travel lane, a maximum approach
X I %" shoulder slope of 1V:6H may be used.
Y o
I U SUBNL — g |
¥ @ I L
. 6" | 6" 78" x 4" lag screw 30"
Steel rail gty pre-drill %" holes 3%" - -
o deep in timber rail (typ.) N " ” ” " " ” "
Steel splice plate — \ H‘\:‘l - 3 T‘ 3 ,T 9 S 9 ,T 3 T‘ 3 - 24 .
o 6" x 9" x 12" blockout ‘ ‘ 12"
5 ] ™
24" long %" carriage / 3 ol I | ] S P NUREN PR
bolt with hex nuts installed ¥ \ 10" x 12" x 7' rough \ N S . IR L
through the splice plates s sawn timber post ' ? ”" N £
| O .
L 6" x 9" x 12" blockout H\NT %" x 2%" bolt slot / 7" x 1%" Ny BN ’
™ %" thick steel plate bolt siots (typ-) o
Y :
o B iariia BN STEEL SPLICE PLATE
= P = PLAN
A
6" x 10" x 9-11%" e
| See roadway 3, rough sawn timber rail See roadway
10 typical section typical section N
PLAN 174" chamfer (typ.) at hex nut ___for offset distance_, 6" |\ 6" _ 10" for offset distance Hé:
- 7‘~ V‘ - > r—»» Q
ft Nl .
N ~— Ground line
—_— ] — ~
@ @ 0l @ @ Ty L 12d nail ’}{*
R A A e e = e TNl
\Q, / R
II [ N b . 3 »1 -b )
/@ © _ ::__ © © 3 % e A .| — Wrap post with
_____ n__ N S b e LT ] %" styrofoam where
j Steel rail SN . R where it contacts
Steel splice plate eel rai 6" x 9" x N 247 Jona 54" carri P e the concrete anchor
. 12" blockout ong 7s" carriage Y N
6" x 10" x 9'-11%" S bolt with hex nut installed NI
rough sawn timber rail : through the splice plates ELEVATION
N 10" x 12" x 7' h
NN oy 127 x / sawn timber post CONCRETE ANCHOR FOR
X X
rough sawn timber See roadway typlca/ SHORT GUARDRAIL POST
post at 10’ centers section for pavement Edge of pavement See Note 3
structure details or ground line
at face of rail
1V:10H or flatter 1V:10H or flatter U.S. DEPARTMENT OF TRANSPORTATION, FHWA
slope (See Note 4) slope (See Note 4) " OFFICE OF FEDERAL LANDS HIGHWAY FLA STANDARD
i ! ‘ 617-70
SPECIFICATION
BACK ELEVATION TYPICAL GUARDRAIL CROSS SECTION STEEL-BACKED TIMBER FP-24, FP-14
APPROVED FOR USE
POST CONNECTION NO SCALE GUARDRAIL, MEDIAN TYPE A 12024
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152

3 2972 N NUMBER|
191 76 127 2184 127,76 191 | o
%i ‘ ‘ 10 thick 17 dia. holes ‘ ‘ l NOTE:
/ steel rail for lag screws (typ.) 1. Use weathering steel for all structural steel and fastener
of o O o o o 22 dia. holes (typ.) o o O A hardware as specified.
ia. holes (typ.) —
N
Y o o o o o o T o i End of 2. Place terminal on both approach and trailing ends of
t/mber median barrier installations. Use Type A blocked-out
ggT rail systems as shown in Standards M617-61 and M617-62.
394 254 6 spaces @ about 112 = 1676 254 394 32
= = = = = (typ.) 3. Use no more than 3 short guardrail posts in a row. 635 mm
19 x 216 carriace bolt STEEL RAIL diameter round anchors may be used instead of the square
th h ¢ % her (t anchor shown. A reduced size is acceptable in solid rock
with hex nut and washer (typ.) 13 222 76 152 x 254 x 2988 rough as approved.
22 dia. hole (typ.) (typ.) (typ.) sawn timber rail (typ.)
‘ e = ‘ 4. In areas where the rail face is offset a minimum of 6 m
Voo L from the edge of travel lane, a maximum approach
x Ll 32 shoulder slope of 1V:6H may be used.
5 S typ) | || S g
L IR (typ.) R i 5. Provide hardware in the Metric sizes shown. Equivalent
! wr T o T g : UR ! US Customary sizes may be used when Metric sizes are
] 152 ‘ 152 16 x 102 lag screw 762 unavailable.
Steel rail iy pre-drill 10 holes 89 - >
o deep in timber rail (typ.)
Steel splice plate \ %l 76 T‘ 76 ,T 229 >l 229 ,T 76 T‘ 75, 610 -
s 152 x 229 x 305 blockout ‘ ‘ 305
¥ \ ] R
610 long 16 carriage / ! N © . ] L PPN BV
. A . 1 a - A a
bolt with hex nuts installed . 254 x 305 x 2134 rough Ty © AP
through the splice plates ——— | = sawn timber post ' ’\' ol « 7 @ -
~| 0 B
| 152X 229 x 305 blockout @T 19 x 57 bolt slot / 22 x 32 R SN
10 thick steel plate bolt siots (typ-) ettt
Y :
... dh b o STEEL SPLICE PLATE PLAN
A
152 x 254 x 2988 °
| See roadway 19 rough sawn timber rail See roadway
32 chamfer (t th ¢ typical section typical section o
chamfer (typ.) at hex nu for offset distance | 152 152 254 for offset distance g
PLAN - j: j - >l - ™ N
-
ft o Ground line
——t—— 58 \ /-
I B % 12d nail T
© © B © © P e | A ‘ Al
\Q, ‘ RS
/@ © ” © © / T 3 L W t with
R | B o 3 e e & | — Wrap post wi
T L
_____ M _ M 'g S oo ] 13 styrofoam where
i Steel rail > © I S where it contacts
Steel splice plate eelral 152 x 229 x N . IR the concrete anchor
305 bl 610 long 16 carriage » PR
N ockout bolt with hex nut installed V g
152 x 254 x 2988 R oIt Wi ex nL-/ instalie PN N N
rough sawn timber rail " through the splice plates ELEVATION
™M
©
M 254 x 305 X 2134 rough CONCRETE ANCHOR FOR
254 x 305 x 2134 S dway typical P SHORT GUARDRAIL POST
rough sawn timber ee roacway ypica Edge of pavement See Note 3
post at 3 m centers szt’C‘zn go;g;\{/esment or ground line ?
ructur i
at face of rail This drawing contains Metric units of measure.
1V 10H or flatt 1V 10H or flatt Dimensions without units are millimeters.
: or flatter : or flatter
slope (See Note 4) slope (See Note 4) U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
‘ ‘ ‘ OFFICE OF FEDERAL LANDS HIGHWAY M617_70
SPECIFICATION
BACK ELEVATION TYPICAL GUARDRAIL CROSS SECTION STEEL-BACKED TIMBER FP-24, FP-14
POST CONNECTION voscaie | GUARDRAIL, MEDIAN TYPE A | "0/ DR use

PROJECT SHEET
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B 9'_9" _
. 71/2" ‘ 3" ‘ 5" L 7'_2" L 5" “A3"“A 71/2" _ ?Ni
o -
”l ‘ ‘ 146" dia.holes (typ.) ‘ ‘ ‘
A o O o o Y o " o e) }
™ 8" dia. holes (typ.) End of
r o © o o ) o o o
e ¢
= 15%" 10 | 6 spaces at 11" = 5-6" 10" 15%" L1
STEEL RAIL
" 3/ I on
%" x 10" carriage bolt . " 6" x 78" x 9'-9
w/hex nut & washer (typ.) 5" dia. x 1" depth recess
1/ 3/ 1 " e
%" dia. hole (typ.) L. 84 % / 10" dia. x 9-11%" log rail - 2-6 -
typ. yp.
‘ ‘ (yp) ‘ ‘ N 311 ‘ 311 ‘ 911 ‘ 911 ‘ 311 ‘ 311
] T Spe NS —— - -
o I b - | N
B R (I iy
gt :i: :i: :i: :i: " T © O o O ™y
Y | Lo Lo | m" b
T y PR N I © 2 1™
- | 6" x %" x 9'-9" Steel rail =NT 3m o 2l
6" x %" x 2'-6" steel splice plate 3 4" X 27" bolt slot

%" x 4" lag screw Pre-drill

%" holes 3%" deep in timber rail
8" x 5%" x 8" wood
blockout (notch post 1%")
%" x 17" carriage bolt
w/hex nut and plate washer

R RER

Plate washer

3’/4"
8%" x

7" x 1%" bolt slots (typ.)

STEEL SPLICE PLATE
6"X 3/8"X 2:_611

SHEET

PROJECT NUMBER

NOTE:

1. See Standard 617-81 for details of the wood
blockout, post notch, and general notes for
Steel-Backed Log Guardrail.

log rail

43/4 n

16" dia. hole

centered in washer
Y thick

PLATE WASHER

PLAN q" 12"
10" dia. log rail B T :
. A /\ 10" dia. X9"111/2" A
/ log rail ©
o o
AN
Y™y
o] oo 00 |o 1O i
O O O O N Y
7 2 =y
= 1 5" dia. x 1" depth recess
6”X3/8"X2"6" 6"X3/8"X9'_9" \
steel splice plate steel rail %" x 17" carriage bolt
w/hex nut and plate washer
\ o . N 12" dia. x 7'-0" log post
12" dia. x 7'-0" log post placed at 10'-0" centers
placed at 10'-0" centers
2'-0" min. |
-— 1V:10H or flatter slope —=
V4 T
| | | |
. | | | |
A | | | |
| | | |
41#‘— 41#—
ELEVATION SECTION A-A
POST CONNECTION

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 617_80
SPECIFICATION
FP-24, FP-14
STEEL-BACKED LOG RAIL APPROVED FOR USE
1/2024
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SHEET

PROJECT NUMBER

3 2930 -
o NOTE:
190 75 125 2150 125 75 190 ) )
";p) ~ e > - - >~ 1. See Standard M617-81 for details of the wood
‘ ‘ ‘ 18 dia.holes (typ.) ‘ ‘ ‘ blockout, post notch, and general notes for
I Steel-Backed Log Guardrail.
— o O o o }> o o O
53 22 dia. holes (typ.) ; . S
00,!7 o o o o ° o' ’ o o End Of 2. Provide hardware in the Metric sizes shown.
log rail Equivalent US Customary sizes may be used when
T ¢ Metric sizes are not available.
A B 390 . 250 6 spaces at 275 = 1650 . 250 | 390 ) _ 30
STEEL RAIL
M20 x 250 carriage bolt 150 x 10 x 2930
w/hex nut & washer (typ.) 125 x 125 x 25 depth recess
22 dia. hole (typ.) 10 (fzo) (t75) / 250 dia. x 2990 log rail - 750 .
A G R 75 75 225 ‘ 225 75 75
] N n -l >~ e
I [ 8| ] | ]
Q YR o
N \ Lo S \ !
T O O O O N
AT R S A ]
: e L 1 ? oo | w9
‘ ? y Eg? ‘ \ Q\ Q ™ Y 120
S ‘ 150 x 10 x 2930 steel rail LQT
150 x 10 x 750 steel splice plate . ™ 20 x 55 bolt slot
M16 x 100 lag screw P/_*e-q’r/// . 22 x 35 bolt slots (typ.)
10 mm holes 90 deep in timber rail
200 x 140 x 200 wood STEEL SPLICE PLATE
blockout (notch post 40 mm) 150 x 10 x 750
M16 x 425 carriage bolt ~ _\_ ..l
w/hex nut and plate washer ~—”
Plate washer 18 dia. hole
19 centered in washer 6 thick
PLAN 220 \ 100 300
A /\ 250 dia. x 2990 o
/ log rail et
~
y
2 A
A n
v %y
ol OO OO |o T — \
O O O O N SN .
7 S
1 125 dia. x 25 depth recess
150 x 10 x 750 150 x 10 x 2930 \ .
steel splice plate steel rail M16 x 425 carriage bolt
w/hex nut and plate washer
n
, @ 300 dia. x 2100 log post
300 dia. x 2100 log post placed at 3000 centers
placed at 3000 centers
600 min. ‘
~— 1V:10H or flatter slope This drawing contains Metric units of measure.
‘ ‘ W ; ‘ Dimensions without units are millimeters.
L»‘A } } } } U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
| | | | OFFICE OF FEDERAL LANDS HIGHWAY M617'80
Ny Ny SPECIFICATION
ELEVATION SECTION A-A STEEL-BACKED LOG RAIL Fp-24, FP-14
APPROVED FOR USE
POST CONNECTION NO SCALE 1/2024
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8"

|
|
Drill %" — | | |
i
i
il |
|
- 4" =1= 4" >
TOP POST NOTCH FOR WOOD BLOCKOUT
3 8" 5%"
A
S S
3]&‘®
. o | o ooy
< <
Y Y Y
Drill %"
FRONT SIDE

WOOD BLOCKOUT
8" x 5%" x 8"

1.

SHEET
PROJECT NUMBER
NOTE:
Install logs for rails butt to butt and tip to tip. A 2 inch
maximum taper between the butt and tip ends of individual
logs is permitted.
20 foot logs are acceptable for rails provided the 2 inch
maximum taper requirement is met and roadway curvature
permits.
. Make splices in rail elements at posts only.
Field cut log ends and dress as necessary to obtain tight
fitting butt joints in full contact with each other at the log ends.
Trim traffic exposed faces of log ends at the joints and
elsewhere and dress as necessary to obtain a smooth surface
with no protrusions.
Dress back face of log rail members to provide a flat surface
wide enough to accommodate a 6 inch steel rail.
Apply an approved tinted brown color stain to all exposed
surfaces of logs. Apply stain either as a part of or subsequent
to preservative treatment.
Treat all field cuts and drill holes with two applications of the
same preservative and stain as the rails and posts.
The nominal bolt length is 16 inch. Bolt lengths will vary
according to log size. Extra long threaded bolts may be used,
provided they are field cut so that none of the shank
protrudes beyond the back of the post.
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
617-81
SPECIFICATION
STEEL-BACKED LOG RAIL FP-24, FP-14

NO SCALE

BLOCKOUT APPRO;//EEOZT USE
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|
|
‘l
|
Drill 18 mm — ]
|
I ™~
i
i
| 1] r
|
100 | 100
- — -
TOP
~ 200
S
~
x%(b
3 op |
~N
S
~
Y Y

FRONT

175

200

POST NOTCH FOR WOOD BLOCKOUT

140

200
\
|
\

Y

100

100

Drill 18 mm

WOOD BLOCKOUT

200 x 140 x 200

SIDE

1.

NO SCALE

PROJECT

SHEET
NUMBER

NOTE:

Install logs for rails butt to butt and tip to tip. A 50 mm
maximum taper between the butt and tip ends of individual
logs is permitted.

6 meter logs are acceptable for rails provided the 50 mm
maximum taper requirement is met and roadway curvature
permits.

. Make splices in rail elements at posts only.

Field cut log ends and dress as necessary to obtain tight

fitting butt joints in full contact with each other at the log ends.

Trim traffic exposed faces of log ends at the joints and
elsewhere and dress as necessary to obtain a smooth surface
with no protrusions.

Dress back face of log rail members to provide a flat surface
wide enough to accomodate a 150 mm stee/ rail.

Apply an approved tinted brown color stain to all exposed
surfaces of logs. Apply stain either as a part of or subsequent
to preservative treatment.

Treat all field cuts and drill holes with two applications of the
same preservative and stain as the rails and posts.

The nominal bolt length is 400 mm. Bolt lengths will vary
according to log size. Extra long threaded bolts may be used,
provided they are field cut so that none of the shank
protrudes beyond the back of the post.

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

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

SHEET
NUMBER

NOTE:

1. See Standard 617-80 and 617-81, Steel-Backed Log Rail,

for timber, structural steel, and hardware details.

guardrail, unless otherwise directed.

Extend the fill widening a minimum of 5 feet behind the

3. The guardrail flare shown in the plan view is the minimum
length and rate required. As directed, flare the guardrail so

that the terminal section is outside the clear zone.

If the

terminal section cannot be located outside the clear zone, it
should be flared as far as practical from the road at the
maximum rate indicated on the Guardrail Flare Rate table.
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GUARDRAIL FLARE RATE TABLE

DESIGN SHY LINE FLARE RATE (a:b)
SPEED OFFSET INSIDE OUTSIDE
MPH FEET SHY LINE | SHY LINE

60 8.0 26:1 14:1

50 6.5 21:1 11:1

40 5.0 16:1 8:1

30 and less 4.0 13:1 7:1

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

STEEL-BACKED LOG RAIL
TERMINAL SECTION

TYPE SBL-FAT

FLH STANDARD
617-82

SPECIFICATION
FP-14

APPROVED FOR USE
1/2024
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NOTE:

SHEET

PROJECT NUMBER

1. See Standard M617-80 and M617-81, Steel-Backed Log Rail,
for timber, structural steel, and hardware details.

2. Extend the fill widening a minimum of 1.5 m behind the
guardrail, unless otherwise directed.

3. The guardrail flare shown in the plan view is the minimum
length and rate required. As directed, flare the guardrail so
that the terminal section is outside the clear zone. If the
terminal section cannot be located outside the clear zone, it
should be flared as far as practical from the road at the
maximum rate indicated on the Guardrail Flare Rate table.

4. Provide hardware in the metric sizes shown. Equivalent
US Customary sizes may be used when metric sizes are

not available.

GUARDRAIL FLARE RATE TABLE

DESIGN SHY LINE FLARE RATE (a:b)
SPEED OFFSET INSIDE OUTSIDE
km/h m SHY LINE | SHY LINE

100 2.5 26:1 14:1

80 2.0 21:1 11:1

60 1.5 16:1 8:1

50 and less 1.2 13:1 7:1

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
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