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SHEET

STATE PROJECT NUMBER
9’_9"
7;/2 =‘£ =‘=4 7-4 4=‘£ =‘=7;/2 43/4 " N OTE .
R 146" dia. holes for e
X 16 N 1. Use the Type A, blocked-out, system or the Type B,
"'l lag screws (typ.) s J non-blocked-out, system as specified in the plans.
= o O o o \~O o ] ] 4 .
mg o o R R o o //Z o 2. Use weathering steel for a/_/ structural steel and
. — : / — (r_\ End of 1 ,/116,, dia. hole centered fastener hardware as specified.
n ; /A - - ; ” -
‘}'\.:'T Steel plate 7" thickness %" dia. holes (typ.) timber rail in 74" thick washer 3. Place a terminal section (See Standards 617-61 and
14%" 8 spaces at 11" 144" 14" 617-62) on both approach and trailing ends of
(typ.) barrier installations.
STEEL RAIL PLATE WASHER
4" x 8%" carriage bolt
w/hex nut &washer . " " "
o (typ.) H 84" (typ) | 3 6" x 10" x 9™-11%"
78" dia. hole (typ.) (typ. / rough sawn timber rail orgn
2 n
= = = = N 3 n 3 n 9 n 9 n 3 n 3 n
\' Lo Voo $i 12"
o N Voo & ™
IR SN : & @ ® o | &
i A ” = ~ PR HERE A
- | ™ R gy b
Steel rail o %" dia. x;/4" lag scrle;w . $ ? $ $ T BRI I
. L pre-drill %" holes 3%" deep NT ” " T I ST
Steel splice plate i in timber rail (typ.) .E 3" x 2%" bolt slot L B K ~| N
%" dia. carriage bolt w/hex ¥ " " 3" thi ST
nilt and Plategwasher / / 3 f;."X ?;X '}2 ’ég/ocx, te 1) %" x 174" bolt slots (typ.) Steel plate 7" thickness R U O A
15" wy/block-out (Type A) N Vpe A only (See Note STEEL SPLICE PLATE R
11" w/no block-out (Type B) / ¥
5" dia. x 1" depth recess S ::i&—l::m‘ 10"x 12" x 7'-0" I -
rough sawn timber post o
6" e 6" %" ‘
- R}
PLAN See roadway typical section 6" 4" 10" 2'-0" min. R
for offset distance = s
SN Hi
i s Ground line
E R Y '
O OO o 1 N g [| ¥ | N
SR s MM | Wrap post w/ %" CoLe e e
OO = I of styrofoam where it ST T
/ Y o contacts the concrete anchor —.| ~ * . l: Q@
: S B
I S B e~
B T
. c > I . > s L b
. Steel rail . 4" x 9" x 12" s S "bb . bb‘ Ty
Steel splice plate N block, Type A only «'Q e
\ (See Note 1) R
Plate washer
10" x 12" x 7-0" 24" dia. round anchor is an acceptable alternative.
cou g)l(7 . aw)r(r Limber / Reduced size acceptable in solid rock.
post at 10%0" centers CONCRETE ANCHOR FOR
Hinoe point SHORT GUARDRAIL POST
1:10 or : fg p y Subgrade shoulder
flatter slope of foresiope widening required
P = for approach and
| | departure sections U.S. DEPARTMENT OF TRANSPORTATION
! ! FEDERAL HIGHWAY ADMINISTRATION
! ! Edge of pavement or — FEDERAL LANDS HIGHWAY
! ! ground line at face of rail U.S. CUSTOMARY STANDARD
| i Aggregate base or as ; i Variable slope but not
: | Shawr on typical section sheet | : steeper than fill siope STEEL-BACKED TIMBER GUARDRAIL
R | | | Y

TYPEA & TYPEB
ELEVATION

POST CONNECTION TYPICAL GUARDRAIL CROSS SECTION NOSCALE | STAiDARD APOVED FORUSE /1930 s
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STATE PROJECT

SHEET
NUMBER|

2930
190 75100 2200 10075 190 . 120 NOTE:
18 dia. holes for [y
n 1. Use the Type A, blocked-out, system or the Type B,
“‘i lag screws (typ.) e J non-blocked-out, system as specified in the pians.
S o o ° ) ° o o [ .
D o R R . . /{: o 2. 'Lclset weatfl;erg‘:g steel for aI/f_ st;uctural steel and
u,T . / . J S__\ End of 18 dia. hole centered astener hardware as spectiied.
™ Steel plate 10 thickness 22 dia. holes (typ.) timber rail in 6 thick washer 3. Place a terminal section (See Standards M617-61 and
365 8 spaces at 275 mm 365 30 M617-62) on both approach and trailing ends of
(typ.) barrier installations.
STEEL RAIL PLATE WASHER ) ) L
4. Furnish hardware in the metric sizes shown.
Equivalent impen}lal slizes may be used when metric
M20 x 215 carriage bolt sizes are not available.
w/hex nut & washer (typ.) i P p p i
. 10 220 (typ.) 75 150 x 250 x 2990 5. Dimensions without units are millimeters.
22 dia. hole (typ.) (typ. rough sawn timber rail 750
600
S =  — 75 75 225 225 75 75
N 1 ) 500
IR I 1R R & & & o | B
g - - - - - T @ _ bA; AA;.bA;. A
5/-// Rt K th“?\ o & & & 0
teel rai x M16 x 100 lag screw . s AR
. L —~dril . : B
Steel splice plate i ﬁ: i’ir‘)-l;ZIé rgr"aT/!/n}tI;g{)es 90 deep MT 20 x 60 bolt slot L @ oLl N W
M1 7 It w/h ¥ . o b — /]
nufaﬁ,‘ijﬁff;; bolt w/hex / | 100 x 225 x 300 block, 22 x 32 bolt slots (typ.) Steel plate 10 thickness e T T
380 w/block-out (Type A) i Type A only (See Note 1) STEEL SPLICE PLATE SIS
280 o blockcutihpe B) | i
125 dia. x 25 depth recess ISR 250 x 300 x 2100 FFT I
‘ ‘ rough sawn timber post o \
150 -l 150 N 19
= (<)
PLAN See roadway typical section 150 100 250 600 (min.) Q
for offset distance
Ground line
Y
O O Q @ o) I [[ |7V
‘Ng Wrap post w/13 mm e s s A
O O Ny of styrofoam where it R IR RN
/ contacts the concrete anchor — | - * e . Q
oL e b g
N e T e o &
BN [~ B~ Y 9 I
o - e S 8
Steel rail R S
. I 100 x 225 x 300 1 T I
Steel splice plate 8| block, Type A only 2 R
\ (See Note 1) R '
Plate washer
600 dia. round anchor is an acceptable alternative.
250 x 300 x 2100 Reduced size acceptable in solid rock.
rough sawn timber
post at 3 m centers . CONCRETE ANCHOR FOR
Linoe point SHORT GUARDRAIL POST
1:10 or nge poi. Subgrade shoulder
flatter slope of foreslope widening required
pe —» for approach and
| | departure sections
! ! U.S. DEPARTMENT OF TRANSPORTATION
! ! Edge of pavement or FEDERAL HIGHWAY ADMINISTRATION
w w ground line at face of rail FEDERAL LANDS HIGHWAY
! ! Aggregate base or as ; : Variable slope but not METRIC STANDARD
| 1 7 j w ! steeper than fill slope
L | shown on typical section sheet o ' & é STEEL-BACKED TIMBER GUARDRAIL

ELEVATION

POST CONNECTION

TYPICAL GUARDRAIL CROSS SECTION

NO SCALE

TYPEA & TYPEB

STANDARD APPROVED FOR USE 3/1996
REVISED: 5/1997 6/2005

STANDARD

M617-60
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SHEET
STATE PROJECT NUMBER|

NOTE:

1. Extend the fill widening a minimum of 5 feet behind the
guardrail, unless otherwise directed by the CO.

See Note 1

— L
i i - L 2. The guardrail flare shown in the plan view is the

Hinge line of foresiope ) - E minimum length and rate required. As directed by the

- 78" dia. carriage bolt with N e CO, flare the guardrail so that the terminal section is
s . — hex nut and plate washer N T \ outside the clear zone. If the terminal section cannot be

F— - — — — ? - 2 \ I located outside the clear zone, it should be flared as far
S T — as practical from the road at the maximum rate indicated
Shy line . ‘(BSI’.‘;‘;KNZQ’ 6;)4 only T 4 on the Guardrail Flare Rates table.
X i - . See Standard 617-60, Steel-Backed Timber Guardrail,

Type SBTA and SBTB, for timber, structural steel, and

Flare rate= a:b
hardware details.

(See table)

2' mi
See Note 2
W

See roadway 4. On the Type A, blocked-out guardrail, include the blocks
in terminal section, except on the concrete anchor. For

,%/f Ig;aflsgctezﬁgg nce / fgguzévg B, non-blocked-out guardrail, no blocks are

Begin Terminal /
flare (See Note 2)

PLAN
Standard post section
Steel-backed timber guardrail Pay limits for -
(See Note 3) Type SBT-FAT terminal section

Steel splice plate

271:

Ground line 7

Concrete anchor

for terminal section
B 100" (typ.) | GUARDRAIL FLARE RATE TABLE
‘ ‘ ELEVATION Design Speed | Shy line offset Flare rate Flare rate
(mph) ) inside shy line (a:b) | outside shy line (a:b)
APPROACH & DEPARTURE FLARE WITH FLARED ANCHOR TERMINAL (FAT) 60 8.0 26:1 14:1
50 6.5 21:1 11:1
. A 40 5.0 16:1 8:1
Ground line \‘ S g o 30 and less 3.5 13:1 7:1
6" 12" =‘. Q / roun mne
* n
- i 9 s’:‘ l
= o] E ™~
ﬂ '% : - g\ 34" x 1'-9" bolt with
S e & hex nut and washer (typ.) $ $
13, _n i / R . :D R
16" dia. holes (typ.) tf, R R s 1," thick steel bearing plates ﬁ} Q
. > > > > 316" dia. hole (typ.) 3" 3 U.S. DEPARTMENT OF TRANSPORTATION
e e e FEDERAL HIGHWAY ADMINISTRATION
L S S FEDERAL LANDS HIGHWAY
g Py STEEL BEARING PLATE U.S. CUSTOMARY STANDARD
- - STEEL-BACKED TIMBER GUARDRAIL
A <J TERMINAL SECTION
DETAIL A SECTION A-A TYPE SBT-FAT
CONCRETE ANCHOR e T [ — i
DRAFT: 9/2007
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Shy line
Loy

Begin Terminal
flare (See Note 2)

Shy line

See Note 1

M16 carriage bolt with
hex nut and plate washer

\ 1:10 or flatter

Block, Type A only
(See Note 4)

—_____———p Flarerate= a:b
a (See table)

See Note 2

See roadway

typical section
for offset distance /

PLAN
Standard post section
Steel-backed timber guardrail Pay limits for -
(See Note 3) Type SBT-FAT terminal section

685

Steel splice plate

Ground line \‘

Ground line _

! Concrete anchor

SHEET

STATE PROJECT NUMBER

NOTE:

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

2. The guardrail flare shown in the plan view is the

minimum length and rate required. As directed by the
CO, 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 Rates table.

3. See Standard M617-60, Steel-Backed Timber Guardrail,

Type SBTA and SBTB, for timber, structural steel, and
hardware details.

4. On the Type A, blocked-out guardrail, include the blocks

in terminal section, except on the concrete anchor. For
the Type B, non-blocked-out guardrail, no blocks are
included.

5. Furnish hardware in the metric sizes shown. Equivalent

US Customary sizes may be used when metric sizes are
not available.

6. Dimensions without units are millimeters.

22 dia. holes (typ.) — |

for terminal section
B 3m (typ.) | GUARDRAIL FLARE RATE TABLE
| ‘ ELEVATION Design Speed | Shy line offset Flare rate Flare rate
(km/h) (m) inside shy line (a:b) | outside shy line (a:b)
APPROACH & DEPARTURE FLARE WITH FLARED ANCHOR TERMINAL (FAT) 100 2.5 26:1 14:1
80 2.0 21:1 11:1
: 60 1.5 16:1 8:1
A § g 50 or less 1.0 13:1 7:1
(8 ;
150 300 S. Q / Ground line
? {
N/ 1
w9 ol al
9 SRS
o ST = S‘\ M20 x 525 bolt with
S : x hex nut and washer (typ.) o ﬂ} H} o
Q T n 3
N I 12 thick steel bearing plates ™ ﬁ $
,A‘*’J,A;;;,A#D’“,A!; 22 dia. hole (typ.) 75 | 75
e U.S. DEPARTMENT OF TRANSPORTATION
A A e N FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
675 675 STEEL BEARING PLATE METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
A TERMINAL SECTION
DETAIL A SECTION A-A TYPE SBT-FAT
CON CRE TE AN CH OR NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 6/2005 -
DRAFT:  9/2007 M617 61
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Hinge line of foreslope

10'-0" (typ.)

M

M

AN
Shy line L

,

Block, Type A only
(See Note 2)

Flare rate = a:b
(See table)

1:10 or
flatter
Shoulder

a

2.
g 3

p Flarerate = a:b
(See table) 4.

See roadway typical sections

for offset distances

Standard post section

Steel-backed timber guardrail

Begin flare
(See Note 3)

PLAN

\ Edge of pavement

Top of cut

Pay limits for Type SBT-BAT Terminal Section

(See Note 1)

Y

ELEVATION

[ -

Edge of pavement

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

Ground line

12"

ol

78" dia. holes (typ.) —

21_311

o

DETAIL A

N O
23"
SECTION A-A
CONCRETE ANCHOR

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

STATE

PROJECT NUMBER|

NOTE:

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

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

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

by the CO.

Extend the flare into the cut until a minimum
1-foot cover is obtained over the guardrail end.

Concrete anchor

See Detail A

GUARDRAIL FLARE RATE TABLE

1" thick steel bearing plates

6"

o O
oo

13,6" dia. hole (typ.)

31:

STEEL BEARING PLATE

Design Speed | Shy line offset Flare rate Flare rate
(mph) ) inside shy line (a:b) | outside shy 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 3.5 13:1 7:1
g
~
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
3" U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TERMINAL SECTION
TYPE SBT-BAT
NO SCALE STANDARD APPROVED FOR USE 3/1990 STANDARD
REVISED: 4/1994 6/2005 6 1 7_ 62
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~
ut L R
~ | Topofcth ..
~ -7 RN
~ —”__——’— .- . -
- e
~ 1.
N
)‘oso\ 2.
/:/}/\
N\ j
\ 3
. ! s 3.
Hinae line of fores! /
inge line ot foresiope \ \ Block. Type A on ——|b Flare rate = a:b
lock, Type A only (See table) 4.
32 m (typ.) I W (See Note 2) a
Shylinex ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
] P A L —
P ]
S| 5 kS, 5.
lj::l Ij::I I:g Flare rate = a:b SIES 3
& (See table) - % &
6.

Begin flare

ical secti
See roadway typical sections (See Note 3)

for offset distances
PLAN

Standard post section
Steel-backed timber guardrail

\ Edge of pavement

Top of cut

Pay limits for Type SBT-BAT Terminal Section

Y
A

(See Note 1)

685
aae

A <—| Ground line
600 2§ . 300
7777777777777 T:"""T’B"oﬂfﬂ'
e ! o
77777777777777 \77777”7/&77777777 m
220
22 dia. holes (typ.) — § ;
675 675
A <J
DETAIL A SECTION A-A
CONCRETE ANCHOR

M20 x 525 bolt with
hex nut and washer (typ.)

12 thick steel bearing plates

Edge of pavement

SHEET

STATE PROJECT NUMBER

NOTE:

See Standard M617-60, SBTA and SBTB for
timber, structural steel, and hardware details.

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

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

Extend the flare into the cut until @ minimum
300 mm cover is obtained over the guardrail
end.

Furnish hardware in the metric sizes shown.
Equivalent US Customary sizes may be used
when metric sizes are not available.

Dimensions without units are millimeters.

Concrete anchor

See Detail A

GUARDRAIL FLARE RATE TABLE
Design Speed | Shy line offset Flare rate Flare rate
(km/h) (m) inside shy line (a:b) | outside shy 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 or less 1.0 13:1 7:1
225
)
© o
8 3
ﬁ $ U.S. DEPARTMENT OF TRANSPORTATION

22 dia. hole (typ.) 75 | 75

STEEL BEARING PLATE

NO SCALE

FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TERMINAL SECTION

TYPE SBT-BAT

STANDARD APPROVED FOR USE 3/1996
REVISED: 6/2005

STANDARD

M617-62
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141" dia. holes for

Rough sawn timber rail

%4" thick

lag screws (typ.)
4’_9"
N 7_;/2 " 311 5n 21_ 2 ” 511 3" 7_;/2 " ?\l 43/4 n
;c\ui l Bent splice plate
™~ )
_ o O o o o O [} End of timber rail 13" dia. hole
?h: 6 o o o o / *J centered in washer
(See Bend ang ;
= ( End Cur Steel rail
'?S'T 15%" 3 equal spaces = 2'-2" \ 15%" 14" Table) PLATE WASHER
DETAIL A DETAIL
78" dia. holes (typ.)
STEEL RAIL
6"X 3/8"X 41_911
9" 1 2" 9"
] - 1
_;/2 " See Detail A T T — ‘\‘*\Zﬁz
34" x 8%" carriage bolt A (in degrees) 78" dia. hole (typ.) A/2 (in degrees)
w/hex nut & washer (typ.) 67X 10" X (2d + 411") PLAN
rough sawn timber rail
2'-6"
0; . 3" 3" 3" 12" 3" 3" 3"
g
~
= %" x 4" lag screw D D D D n
(t H n n -
6" x %" x 4'-9" steel rail - Pre-drill %" holes 3% - Y I S |
/ deep in timber rail (typ.) % ? & @ 5 X
1‘3 4" x 9" x 12" block Type A (See Note 1)

6" x 33" x 2'-6" bent splice plate

78" carriage bolt w/hex
nut and plate washer
(See Bolt Length Table)

|—>A

\ 10" x 12" x 7'-0" rough sawn timber post

\ Plate washer

6"x 10" x (2d + 4'-11")
/ rough sawn timber rail

;r\\‘T
S

78" x 138" blot slot (typ.) y

34" x 2%" bolt slot
ELEVATION

BENT SPLICE PLATE
6"X 3/8"X 2"6"

6" 4" 10"
3/411
- |-

-
1"
-

4

o] OO
ofo

Bent splice plate 6" x %" x 2'-6"

;/2 ”
4"

Y

— — 1
|

S 5" dia. x 1" depth recess

4" x 9" x 12" block,
Type A (See Note 1)

~— Maximum slope 1:10 —

N 12d nail

%" dia. carriage bolt
w/hex nut and plate washer
(See Bolt Length Table)

10" x 12" x 7'-0"
rough sawn timber post

LTRN RN RN /RN RN /AN
|—> A

ELEVATION

O O |0 7
)¢ A
N
N
Steel rail 6" x 3" x 4'-9"
T 107 x 127 x 70"
rough sawn timber post
at 5'-0" centers
POST CONNECTION

VNN TINIIISNNTINIIIANG NN TINCIINNTINIIIN
} 1 2'-0" min.

N

SECTION A-A

Top of slope

NO SCALE

NOTE:

Use the Type A, blocked-out, system or the

STATE

PROJECT

SHEET
NUMBER|

Type B, non-blocked-out, system as specified.

Use the weathering steel for all structural steel
and fastener hardware.

Furnish shop bent splice plates. Use the

minimum bend angle shown in the table below.

See Sheet 2 of 2 for Plan View Layout.

BEND AND
END CUT TABLE
Radius R 472 d
ft degrees in
20 7.18 %
25 5.74 7%
30 4.78 2
35 4.10 716
40 3.58 /)
45 3.18 4
50 2.87 %6
55 2.61 7
60 2.39 7
65 2.20 7
70 2.05 Y%
over 70 flat 0

BOLT LENGTH TABLE

Type A Type B
(Block-out) (No Block-out)
1 5" 1 1 n

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
AROUND CIRCULAR CURVES

70 FOOT RADIUS AND BELOW
Sheet 1 of 2

STANDARD APPROVED FOR USE 6/2005 STANDARD

REVISED:

617-63
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18 dia. holes for

Rough sawn timber rail

lag screws (typ.)
1440
190 75 125 660 125 75 190 o 120
n B “’l Bent splice plate
!
QE o o o \ o o o / End of timber rail 18 dia. hole .
R o o . o o (S*J L centered in washer 6 thick
ee Bend and Steel rail
n End Cut eel rail
"’T 390 3 equal spaces = 660 \ 390 25 ut Table) PLATE WASHER
DETAIL A DETAIL
22 dia. holes (typ.
STEEL RAIL (tvp-)
150 x 10 x 1440
225 300 225
See Detail A T T— :':EF*
—
M20 x 215 carriage bolt A (in degrees) 22 dia. hole (typ.) A/2 (in degrees)
w/hex nut & washer (typ.) PLAN
150 x 250 x (2d + 1490)
rough sawn timber rail 750
t‘n 75 75 75 300 75 75 75
3 %l
M16 x 100 lag screw &b D &b b i
150 x 10 x 1440 steel rail Pre-drill 10 mm holes g [ I N I
/ 90 mm deep in timber rail (typ.) % ? $ $ lr‘\’“
150 x 10 x 750 bent splice plate 3\3 100 x 225 x 300 block Type A (See Note 1) "’T
) BN \ = y 20 x 55 bolt slot

M16 carriage bolt w/hex \ ,

nut and plate washer / 250 x 300 x 2100 rough sawn timber post 22 x 35 bolt slot (typ.) ELEVATION

(See Bolt Length Table) 150 JA 150

o Plate washer BENT SPLICE PLATE
PLAN 150 x 10 x 750
150 100 250

|—>A

4

0 O
ofo

Bent splice plate 150 x 10 x 750

VNN UNIUSNTINUNNS
|—> A

ELEVATION

150 x 250 x (2d + 1490)
rough sawn timber rail

25

l

12 ||
100

Y
1

M16 dia. carriage bolt
w/hex nut and plate washer
(See Bolt Length Table)

250 x 300 x 2100

rough sawn timber post

- 125 dia. x 25 depth recess

N 12d nail

NN VNN TN

600 min.

)

N

SECTION A-A

O O |o Z
00 A
n
8| 100 x 225 x 300 block,
Steel rail 150 x 10 x 1490 Type A (See Note 1)
p— 250 x 300 x 2100
rough sawn timber post
at 1500 centers .
-— Maximum slope 1:10 —»
VAANNIZANYZINTZINNTINVITIANNS
POST CONNECTION

NO SCALE

STATE PROJECT

SHEET
NUMBER|

NOTE:

Use the Type A, blocked-out, system or the

Type B, non-blocked-out, system as specified.

Use the weathering steel for all structural steel

and fastener hardware.

Furnish shop bent splice plates. Use the

minimum bend angle shown in the table below.

See Sheet 2 of 2 for Plan View Layout.

Furnish hardware in the metric sizes shown.
Equivalent US Customary sizes may be used

when metric sizes are not available.

Dimensions without units are millimeters.

BEND AND
END CUT TABLE
Radius R 472 d
meters degrees mm
5 8.63 23
6 7.18 19
8 5.38 14
10 4.30 11
12 3.58 9
14 3.07 8
16 2.69 7
18 2.39 6
20 2.15 6
22 1.95 5
over 22 flat 0

BOLT LENGTH TABLE

Type A Type B
(Block-out) (No Block-out)
375 275

Top of slope

FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. DEPARTMENT OF TRANSPORTATION

METRIC STANDARD

22 m RADIUS AND BE
Sheet 1 of 2

STEEL-BACKED TIMBER GUARDRAIL
AROUND CIRCULAR CURVES

LOW

STANDARD APPROVED FOR USE 3/1996
REVISED: 6/2005

STANDARD

M617-63
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4" x 6" x 15'-0" rough
sawn timber rub-rail. See
Rub Rail Connection Detail.

STATE PROJECT il
7'-6" 2'-6" 2'-6" 2'-6" 5'-0" 5'-0" 5'-0" Standard Guardrail
Section
C |—> D A <—| i B <—|
See Detail B see Standard 617-60 for  NOTE:
timber guardrail details 1. See the following sheets for Sections A-A
”””””””””””””””””””””””””” mon T \ through C-C, steel rail layouts, and other details.
”””””””””””””””””””””””” ! ,H H,,ii,[:::::::::’ A0S YT T rY Yy = P 28 P ‘
A i v L ~_ s G| Ji | - 2. Use weathering steel for all structural steel land
j\ N | fastener hardware.
|_> |_> i <J See Note 3 <J
c D See Detail A A B 3. Forposts 1, 3, and 4, usean 8" x 9" x 12"
P £1.05 T x4 x 9" il 6 x3x 9" . e v et e oo e
N steel terminal section rail steel transition rail o steel transition rail B g P :
6" x %" x 11'-4%" N
steel transition splice rail o
PLAN
81_011
Pay Limits Connection to Stone Masonry Guardwall _ . Pay Limit Guardrail _ 6 =‘= 6
5 4" x 6" x 5'-6" rough sawn timber rub-rail. system SBTA or SBTB 10" x 12" x 7-0" rouah |
N h 7 ; g : ‘
A\ i See Rub-Rail Connection Detail. | sawn timber post Lo
””””””””””””””””””””””””””””” e S e e B e e e e e e e i [ N ‘
L SR . LN T NI N S A N e EEHN R : 47X 6" x 56" rough .
See Detail C / i / i | i . i . [ i - | sawn timber rub-rail l!: N
AVTIRNVTA V AN | | A ‘O AT IS Iz N e E *‘K
: : : : : : %" x 14" carriage bolt Plane post
Ground line ! ! Lo ‘ ‘ w/hex nut and plate washer % L"—;/zl for rail flare
Post Post Post 5 Post Post
!
[
[
[

10" x 12" x 8'-0"

rough sawn timberM

Plate washer

10" x 12" x 8'-0"
rough sawn timber post

6")(;/8")( 3:_0"
steel splice plate f

2/,

2 - 6”/\'3/8")(9"11;/2"
steel terminal
section rails

ELEVATION

10" x 12" x 7'-0"

rough sawn timber post

|
\ %" x 18" carriage bolt

w/hex nut and plate washer

POSTS 1 -3

RUB-RAIL CONNECTION

%" x 4" lag screw in

! pre-drilled 3" holes

3n 3" 8_3/4 " ;/2 n
(typ.) ﬁtyp-) (typ.)
78" dia. hole (typ.)

6"x10"x 9'-11%"
rough sawn timber rail

DETAIL A

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

3%" deep in timber rails (typ.)

rough sawn timber rail

%" x 15" carriage bolt Plate washer 6" - 6”
w/hex nut and plate washer ‘
" " " 10"X 12"X 7'-0" 3 ‘ T | — 5/ "X 15" Cal"ria e bO/t
4" x 9" x 12" block rough sawn timber post N w/hex nut and glate washer
: ‘\
4"x 6" x 15'-0" 6" x %" x 3'-0" M " " n
rough sawn timber rub-rail steel gp/,-ce plate m XX 1122"b/0CkOUt
[ 6" x %" x 11'-4%" steel transition splice rail 1 ‘ !
o bkl ol ¥
T o
6" x %" x 9'-9" steel transition rail 3 2. %" ﬁl \
s (typ.)  (typ.) (typ.)

34" x 10" carriage bolt
w/hex nut & washer (typ.)

POST CONNECTION

78" dia. hole (typ.)

DETAIL B

34" x 8%" carriage bolt

w/hex nut & washer (typ.)

NO SCALE

POST 5

10" x 12" x 7"-0" rough

i |
sawn timber post \ - ﬁz 7777777777 ﬁz :

4" x 6" x 12" blockout

Rough sawn

timber rub-rail \
\

Plane block
for rail flare

POST 4

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TL-2 CONNECTION TO

STONE MASONRY GUARDWALL
Sheet 1 of 3

STANDARD APPROVED FOR USE --/---- STANDARD

REVISED:
DRAFT:

617-64

1/2008
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STATE PROJECT il
9!_9"
1 23/4 " ‘\431\4 ’_3;/4 " ‘\43 :\43 ’L“ 7';/2 " =
5 I I i i i N .
'?:‘.\‘i — W W %" dia. holes (typ.) W W W — J NOTE:
1. Pre-drill %" holes in blocks outs and posts.
ST >3 ° o / o oo 1
m 15, n ;i
'y | o o %6" dia. holes (typ.) o o o o o o \
i End of
L pu—- timber rail
End of timber rail
41_10_;/211 11" 14%" 4374" 3" 12n 13;/2" 1%"
i i b i -
Face of wingwall inset TERMINAL SECTION RAIL
6"X %”X 91_9"
9'_9" 3’-0"
= 7;/2" “A3’L‘A3Z‘A 7’-6" 3:‘A3’L‘A 7;/2" R = 3" | l“ 'L‘A 9" -l 9" “A31‘A31‘; "
= T T T e . T i = T T i T T
~ 75" dia. holes (typ.) 14, ." dia. holes for lag screws (typ.) 78" dia. holes (typ.) <)_ ™~
I o * 4 \ o J/ % v oo ! .| o oo O 0O | &y
™ o ™ '
Yy 0O o o o o o o o o ™ Endof Yy © Q 9 )\ O O O ?»,“
N timber rail N
:S <)_ ;:.:. \ / 34" x 2%" bolt slot
7" x 1%" bolt slot B
3% | 12r |3 g | 1m0 | g1 | 1m0 | 11 | 11 | 12 | 13%” 1% 8" x 172" bolt slot (typ.)
SPLICE PLATE
TRANSITION RAIL 6" .;/ n 31_01!
6"X‘78"X 91_9" X788 X
11 1_4;/2 ”
. 7 3" 3" 7-6" e 18" i
v}‘:‘ T T " - n i T T T T
Hi ‘ ‘ ‘ 78" dia. holes (typ.) 1%," dia. holes for lag screws (typ.) 7" dia. holes (typ.) ‘ ‘ ‘ ‘ ‘ ‘
sk o~ * 4 \o ° J/ Y b oo o o o
[} o
Yy o o o o o o o o o ? o o o
;@ 34" x 2%" bolt slot
™ 13%" L 12" 3" 8" 11" L 11" L 11" L 11" o 11" L 12" L 2'-9"
TRANSITION SPLICE RAIL
6"X;/8"X 11!_4_y2n
12d nail % am 107
n " 1/ 8 [ 12d nail
i v omggtom 4" x 9" x 12" blockout 6"x 10" x 9"-11%" ;"» /
6"x10"x9-1172" s L rough sawn timber rail r—» s =
rough sawn timber rail Y ...i % N :ﬂ‘ %
' | w
5" dia. x 1" depth “~~ 5"dja. x 1" depth
R %" x 21" carriage bolt N 5m " ;
N 8 X g N 78" x 21" carriage bolt
N . @% e w/hex nut and plate washer N . yﬁ/,,ex nut and glate washer
N| = - I~ %" x 18" carriage bolt N wo an ”
R w/hex nut and plate washer K xstx a2 block TrpeA U.S. DEPARTMENT OF TRANSPORTATION
/‘ ™— 4" x 6" x 12" blockout /4 FEDERAL HIGHWAY ADMINISTRATION
. FEDERAL LANDS HIGHWAY
~ Maximum slope 1:10 ~ ‘ 20" min. "/"ale"m; ‘ L 220" min. U.S. CUSTOMARY STANDARD
4"xl(7s"x 15't-_o"b oo | | slope 1:1 ! STEEL-BACKED TIMBER GUARDRAIL
rough sawn timber rub-rai 10" x 12" x 7-0" 7 TL-2 CONNECTION TO
10" x 12" x 8'-0" rough sawn timber rail STONE MASONRY GUARDWALL
rough sawn timber rail Sheet 2 of 3
SECTION A-A SECTION B-B NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISED: 617-64
DRAFT: 1/2008
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SHEET

12'-8%" 74" STATE PROJECT il
-
. . % i 6'-3" (408); 12'-9%" (410)
t i 2 h l N ) 12-1%" (411); 311" (412) NOTE:
< = I 1. CONCRETE: Structural concrete Class A(AE), with a
i i N M. ﬂ L specified minimum 28-day compressive strength
} I — — 7 ] RN 3° 408. 410, 411 d 412 B F'c=4350 psi. Vibrate all concrete. Chamfer exposed
< © 404 Bars ’ ’ ,an ars edges %" unless otherwise shown. Do not use
;':‘T 'R? ;_? N calcium chloride additives in the concrete.
N N
4'-4%" 75" E 5" dia. pin 2. REINFORCING STEEL: Reinforcing steel Grade 420
~ M . g (ASTM A615M-96a, Grade 420) deformed billet steel bars
conforming to AASHTO M31M. The minimum concrete
covering to the face of any bar is 2" unless otherwise
13'-4" shown. All bars are US Customary size #5.
PLAN 'F: %\'\“ 3. Construct footing against undisturbed material or backfill
;J’ FJ, with well compacted granular material.
2" 10 - 405 Bars 8" 18 - 405 Bars 24" )
e - 3'-5
Bars @ 8" spacing Bars @ 4" spacing
412 Bars 13 - 404 Bars @ 4" spacing Y
| I e DO ) O A | I I Y o T H&HH =
of r Rz 405 Bars
N Ty LAy & 405 Bars
411 Bars Zym & N
T T T R T Z 3
T T T T N } 8-0"
410 Bars BRI B
&p""“"”sf? 3 N 2 %
™ Ay One-piece variable depth N
N L L L L L " capstone for the full width N
4'_3" 7—
2" 10 - 406 & 407 Bars |8"| 20 - 406 & 407 Bars 2"
s , j A 4 N I
Bars @ 8" spacing Bars @ 4" spacing & o0
Masonry . N {}
N _ My
ELEVATION 406 Bars ? °°
~
5" 129, 4" Threaded inserts for
Mason el 404 Bar BAR DETAILS . / Tjreaded Inserts o
AN 34" x 16%" hex bolt w/washer
405 Bar (countersunk) into threaded inserts
\ — {/ N\ 7;/211 3" 3"6%"
3," x 14" hex bolt w/washer N i y 5" 9" "
(countersunk) into threaded inserts —| - —,—,l—,— Vaht % ~ Masonry ﬁ ﬁ
20" min N 412 Bars ™ \\ wasonry ]
- e 4 401 Bar —_|
| | ;/ n fn =
411 Barl >/4 375/' N R } 3
Mo el n &
| 2'-0" min. /L |
Construction joint /%r/']/"l . & Wi DETAIL C
N = 411 Bar
410 Bars ~
Loy M9 -
24" | 21%" | 34%," —~ Construction joint /W N =~
. 410 Bars 4 | | ™
| | S I
| | " T T | T T | T T N U.S. DEPARTMENT OF TRANSPORTATION
408 Bar FEDERAL HIGHWAY ADMINISTRATION
407 Bar | | 406 Bar 5 | | FEDERAL LANDS HIGHWAY
. . LT U.S. CUSTOMARY STANDARD
— — — — — — — 5 STEEL-BACKED TIMBER GUARDRAIL
. 10 Bore @ 7 ecual s o Boge . TL-2 CONNECTION TO
<, ars @ 7 equal spaces (top and Bottom) et SECTION C-C STONE MASONRY GUARDWALL
SECTION D-D Sheet 3 of 3
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
PARAPET END BLOCK REVISED: 617-64

DRAFT: 1/2008




14-Jan-2008 03:43 PM

ftp://198.145.188.2/std_plan/st61764.dgn [Metric]

2250 750 750 750 1500 1500 1500 Standard Guardrail
Section
|—> o |—> D A <—| ] B <—|
See Detail B See Standard M617-60 for NOTE:
timber guardrail details 1. See the following sheets for Sections A-A
5 A | )\\ g‘ | ‘ through C-C, steel rail layouts, and other details.
”””””””””””””””””””””””” 1 ,M,,““,;::::::j::’ Ans AnS YTy ap ‘
1“7?7”1%1%””””” ,,,,,,,,,,,,,, - | N N -\ 1| | - 2. Use weathering steel for all structural steel land
J\ N | fastener hardware.
|_> |_> i <J See Note 3 <J
c D See Detail A A B 3. Forposts 1, 3, and 4, use a 200 x 225 x 300 mm
2- 150 x 10 x 2930 150 x 10 x 2930 150 x 10 x 2930 block for the blockout, and an M16 x 650 mm
. - . — . - — . - carriage bolt with hex nut and plate washer.
steel terminal section rail steel transition rail steel transition rail
150 x 10 x 3415 4. Furnish hardware in the metric sizes shown.
/ - i i/ Equivalent US Customary sizes may be used
steel transition splice rai when metric sizes are not available.
PLAN 5. Dimensions without units are millimeters.
B 2400
. . . . 150 150
Pay Limits Connection to Stone Masonry Guardwall L Pay Limit Guardrail =‘=
S 100 x 150 x 1650 rough sawn timber rub-rail. system SBTA or SBTB 250 x 300 x 2100 rough
QV\ @ See Rub-Rail Connection Detail. | sawn timber post JL: j‘ijz‘
T See Detail C —— ;7}7774;*OL:%I;LJL';*Li***;**i**'Z**JSL;j 77777 N e T 100 x 150 x 1650 rough ‘ R
ee Deta / | / i | : i | : i | |'i | | sawn timber rub-rail b
A A [ I I I ‘O I I AV O S N
[ I I I I I I Plane post
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ M16 x 350 carriage bolt :
Ground line | Lo Lo Lo Lo Lo Lo w/hex nut and p/gte washer 40 110 for rail flare
1 Post 2 Post 3 Post 4 Post 5 Post 6 Post 7
! P o I P P |
100 x 150 x 4500 rough
sawn timber rub-rail. See : | : | : : : | : ‘ : : POST 5
Rub Rail Connection Detail. ‘ | ‘ | ‘ ‘ ! ‘ ! ‘ ‘
‘ o o o I ! _ 150 150 75 150 75
250 x 300 2400 W - | 250 x 300 x 2100 rough | |
X : sawn timber post :
rough sawn timber posts 250 x 300 x 2100 . / \ ;)
rough sawn timber post I I i
ELEVATION ‘ |~ 100 x 150 x 300 blockout g "
‘ Rough sawn s i
T / timber rub-rail i b
| >< | \\« ‘ .
Plate washer \ 1 50=i= 150 M16 x 375 carriage bolt Plate washer 150 150 % i | %
250 x 300 x 2400 w/hex nut and plate washer )
. _ 250 x 300 x 2100 ‘ . M16 x 450 carriage bolt
rough sawn timber post ~ 100 x 225 x 300 block Tough sawn timber post Rin A M6 X 375 carriage bolt w/hex nut and plate washer Plane block
i B w/hex nut and plate washer for rail flare
150 x 10 x 900 : ! POSTS 1 -3
steel splice plate i 100 x 150 x 4500 150 x 10 x 900 0 POST 4
W rough sawn timber rub-rail steel Sp/ice p[ate :‘: 100 x 225 x 300 blockout RUB IL CONNECTION
2 - 150 x 10 x 2930 300 150 h 300 -RA
steel terminal 150 x 10 x 3415 steel transition splice rail o M16 x 100 lag screw in

section rails

150

‘ pre-drilled 10 mm holes
90 mm deep in timber rails (typ.)

150 x 250 x 2990

\\%\/
75
(typ.)

+—F
75| 220 m
yp.) (typ.)

5| ize 20

22 dia. hole (typ.)

rough sawn timber rail

DETAIL A

150 x 10 x 2930 steel transition rail J

M20 x 250 carriage bolt

w/hex nut & washer (typ.)

POST CONNECTION

75 7. 220 m !
(typ.) (typ.) (typ.)

22 dia. hole (typ.)

DETAIL B

\ 150 x 250 x 2990

rough sawn timber rail

M20 x 215 carriage bolt
w/hex nut & washer (typ.)

NO SCALE

SHEET

PROJECT NUMBER

STATE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TL-2 CONNECTION TO

STONE MASONRY GUARDWALL
Sheet 1 of 3

STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

STANDARD

M617-64

1/2008
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STATE PROJECT

SHEET
NUMBER|

2930
320 75 2195 75 75 190 S
T T ) .
"’i — < 22 dia. holes (typ.) P A NOTE:
1. Pre-drill 18 mm holes in blocks outs and posts.
N O‘&; © o / \o\*o\*o [}
@ 24 dia. holes (typ.) 2. Furnish hardware in the metric sizes shown. Equivalent
Y I~ o O o o o o o o \ US Customary sizes may be used when metric sizes are
Endof not available.
lnT L . . — timber rail
™ End of timber rail 3. Dimensions without units are millimeters.
30 1465 | 25 355 120 75| 300 | 340 30
Face of wingwall inset TERMINAL SECTION RAIL
150 x 10 x 2930
2930 900
190 75 75 2250 75 75 190 o 75 7575 225 225 75 7575
< e R A A4 > A A A
o .
“’l ‘ ‘ ‘ 22 dia. holes (typ.) 18 dia. holes for lag screws (typ.) 22 dia. holes (typ.) ‘ ‘ ‘ — Ri ‘ ‘ ‘ ‘ ‘
I o~ 4 \O o / % B oo ' o oo o ©coo | R/
X O _
L o o o o o o o o o ™ End of ® o Q o 3 o O O ok
timber rail
@T — QT \ / 20 x 55 bolt slot
390 | 300 |75 200 | 275 | 275 | 275 | 275 | 275 | 300 | 340 30 22 x 35 bolt slot (typ-)
SPLICE PLATE
TRANSITION RAIL 150 % 10 x 900
150 x 10 x 2930
3415
190 75 75 2250 75 75 450 75 75 75
1 ] .
"’l F F F 22 dia. holes (typ.) 18 dia. holes for lag screws (typ.) 22 dia. holes (typ.) W W W
Y o~ * 4 \ o Q/ L b %o o o o ©
% o
r o o o o o o o o o ? o o o
tLQT 20 x 55 bolt slot
340 300 75 200 275 275 275 275 275 300 825
TRANSITION SPLICE RAIL
150 x 10 x 3415
19 100 250 12d nail 10 100 250
100 x 225 x 300 blockout T 12d nail
150 x 250 x 2990 o rough sawn timber rail o
rough sawn timber rail e l ‘(‘\}L S e l &L S
< P Y d Y
::7::::[]“ - P —— —K
M~ 125 dia. x 25 depth \\ 125 dia. x 25 depth
D | M16 x 525 carriage bolt R M16 x 525 carriage bolt
©l @% ??;<EW' w/hex nut and plate washer iy w/hex nut and plate washer
M0 < I~ M16 x 450 carriage bolt )
N t'v\n w/hex nut and plate washer ¥ 100 x 225 x 300 block, Type A
/‘ |™— 100 x 150 x 300 blockout /4 U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
< Maximum slope 1:10 = | | 600 mi Maximum | | 600 mi FEDERAL LANDS HIGHWAY
100 x 150 x 4500 ‘ min. slope 1:10 ‘ min. METRIC STANDARD
rough sawn timber rub-rail [ [ 250 x 300 x 2400 > STEEL-BACKED TIMBER GUARDRAIL
250 x 300 x 2400 ) rough sawn timber rail TL-2 CONNECTION TO
rough sawn timber rail STONE MASONRY GUARDWALL
SECTION A-A SECTION B-B Sheet 2 of 3
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
Rmﬁiﬁ’\}n 1/2008 M617-64
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STATE PROJECT

SHEET
NUMBER

‘ 3815 185
|- -
200 r
™ 1n [~} T x 1900 (408); 3900 (410),;
N D N QS [ > .
“'l N '*'l © S 3700 (411); 1200 (412) NOTE:
I 1. CONCRETE: Structural concrete Class A(AE), with a
[} i N nlk Q) o 150 L specified minimum 28-day compressive strength
I I — — 1 my | 8 408, 410, 411 d 412 B F'c=30 MPa. Vibrate all concrete. Chamfer exposed
s N 404 Bars ’ ’ s an ars edges 20 mm unless otherwise shown. Do not use
U’T a ST calcium chloride additives in the concrete.
@ (=)
™ 1315 185 © . 2. REINFORCING STEEL: Reinforcing steel Grade 420
- @ 130 dia. pin i’
jy\ _ il (ASTM A615M-96a, Grade 420) deformed billet steel bars
i ] conforming to AASHTO M31M. The minimum concrete
covering to the face of any bar is 50 mm unless
4000 otherwise shown. All bars are Metric size #16.
PLAN % S 3. Construct footing against undisturbed material or backfill
S o with well compacted granular material.
10 - 405 Bars: 18 - 405 Bars _ <E2 1040 4. Dimensions without units are millimeters.
Bars @ 200 spacing Bars @ 100 spacing F—»
412 Bars 13 - 404 Bars @ 100 spacing v
' ' ' ' ' ' ' ' ' ' o 0 A
7***********/ 2
1 ) e A 1 ¥ o 405 Bars
411 Bars a5 of ® 405 Bars
Lmut A S et e M R A A R 2 LB
T I T I T A § 2400
410 Bars T T T T T TEITTETEITTITT I TN ~
)
KL""”"’S% 2 &’l e =
S S One-piece variable depth
NN capstone for the full width ]
1300 ‘ / ]
50 10 - 406 & 407 Bars 20 20 - 406 & 407 Bars 50 "
2 . A% I o I
Bars @ 200 spacing Bars @ 100 spacing & & @y
Masonry o %{}
ELEVATION 406 Bars ] cr
125 315 100 Threaded inserts for
404 Bar BAR DETAILS X X X / M20 hex bolts (typ)
Masonry ! <
M20 x 420 hex bolt w/washer
405 Bar —_ (countersunk) into threaded inserts
N 185 |75 1055
M20 x 350 hex bolt w/washer R o) 125 230 185
(countersunk) into threaded inserts —| SR [~ by Masonry ‘f >
)
. 412 Bars Yt \ Masonry —|
600 min. N
BRI I “ 401 Bar —_
[ 85 N|
411 Bar l - /4— ™ o }
%nr 4] 185 :'Q’ = f
o AN 600 min. J!
Construction joint /%‘//"I/wl o 2 % | DETAIL C
S ¥ 411 Bar
410 Bars 5}
[ N
l l k 408 Bar / A l 53,
600 5 540 860 Construction joint %/"1 S <~
o 410 Bars — 4 | | o
| | a - T h— -« h— C_I - h— [ [ h— .
| | | | v
408 Bar U.S. DEPARTMENT OF TRANSPORTATION
407 B FEDERAL HIGHWAY ADMINISTRATION
[ 07 Bar | | 406 Bar N | | FEDERAL LANDS HIGHWAY
p— - = == — — = — " METRIC STANDARD
i STEEL-BACKED TIMBER GUARDRAIL
50 410 Bars @ 7 equal spaces (top and Bottom) 50 TL-2 CONNECTION TO
SECTION C-C STONE MASONRY GUARDWALL
SECTION D-D Sheet 3 of 3
PARAPET END BLOCK NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD

REVISED:
DRAFT:

1/2008

M617-64
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3-10" 26" 26" 26" 26" 5_g" 5_g"

See Detail B
(o

Standard Guardrail
Section

See Standard 617-60
/ for timber guardrail details

steel transition splice rail
PLAN
8 I_ 0 n

Pay Limits Connection to Stone Masonry Guardwall

| |
\ | / |
|—> » c <J |
A 30°
6"X 3/8IIX 131_711 | GIIX%"X 9:_9" |
steel terminal section rail o steel transition rail B
6"X %nx 15:_2;/2"

Pay Limits Guardrail

\V ¥ ¥ / |
|
Ground line :

[ |
[ [ [ [ [
[ [ [ [ [
[ [ [ [ [
[ [ [ [ [
Transition Curb Post 1 Post 2 Post 3 Post 4 Post 5 Post 6 Post
(See Detail A) | [ [ | [ [
S |
[
[ [ ! [ [

:

10" x 12" x 7'-0" rough sawn
timber posts (typ.). See Note 6.

ELEVATION
6" x 10" x 13-9%"
rough sawn timber rail
\ T T
6" x %" x 13'-7" steel t inal rail >
X 78" x steel terminal rai (typ.)
21!_2"i

F ﬂ B<—| system SBTA
S N R R F R N N
1 PN EEEe X

‘ ‘ ‘ \V/ 4 4 \V/

10"x 12" x 7'-0"

4" x 9" x 12" blockout

6"X 3/8"X 151_2_;/2"
steel transition splice rail

Plate washer

N | %" x 15" carriage bolt
. N
rough sawn timber post \‘ b

NOTE:

STATE

SHEET

PROJECT NUMBER|

1. See Sheet 2 of 2 for Sections A-A through C-C, steel rail
layouts, and other details.

2. Use weathering steel for all structural steel and fastener

hardware.

3. Transition curbing (including dowel) will be paid for at the
contract unit price for transition curbing.

4. Install transition curbing of material type specified in plans.

5. Curb may be continuous or slabs at least 4'-11" in length.
Install faces of slabs evenly and with maximum %"

separation.

6. If contract requires steel post, substitute wood post with
6" x 9" x 6'-6" long steel post.

w/hex nut and plate washer

\ Pay limit for transition curbing

Stone Masonry

6" 6”

DETAIL A

Guardwall " 5" wide transition curbing
1 - %" @ Dowel Top of Curb
. . I L T ‘
N v-? ! Il [ h |
™ I [ e R |

T
3 " 83/4 ” _;/2 n

typ.) (typ.)
7" O hole (typ.)

DETAIL B

NO SCALE

6"X %”X 91_9"
steel transition rail

%" x 4" lag screw
in pre-drilled %"

holes 3%" deep in
timber rails (typ.)

6"x 10" x 9"-11%"
rough sawn timber rail

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

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TL-3 CONNECTION TO

STONE MASONRY GUARDWALL
Sheet 1 of 2

STANDARD APPROVED FOR USE --/---- STANDARD

REVISED:
DRAFT: 1/2008

617-65
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SHEET
99" STATE PROJECT NUMBER
% ;/2" ;\;31\‘31\‘ 7-6" ;\;31\‘31\‘ 7 ;/2" s
N N
'fi 144" dia. holes for lag screws (typ.) T — J NOTE:
Y } 1. Pre-drill %" holes in blocks outs and posts.
. o o o o o
mi O‘} 1" @ holes (typ.) o) %" @ holes (typ.) <’O ~
o) o) o o o o End of timber rail
3 —
13%" 12" o 11" | 11" 11" | 11" | 11" | 11" | 12" o 13%" 14"
TRANSITION RAIL
6"X3/8"X 91_9"
13'_7"
1% n 12;/2 " L 6" L 21_2" L 21_6" L 21_6" L 2:_6" L 15" “A3:‘A31‘A 7;/2 " 1% "
: 145" dia. holes i
ii 4> ‘ ‘ ‘ ‘ for lag screws (typ.) ‘ ‘ ‘ ‘ ‘ (>_
(@) o) \) o o O =
;: O‘} 3" dia. holes (typ.) o / o 0 “'T
\ O o o o Q ©/9° pa— End of timber rail
=N
iT % End of timber rail 11" 11" 11" 8" 11" 11" 8" 11" 11" 8" 3/4" dia. holes (typ_) 8—
TERMINAL SECTION RAIL
6"X %"X 131_7"
151_2;/2 n
1;/4 n 12;/2 n L 6 n L 2l_2 ” L 2’_6" L 2'_6" L 2 I_6 n L 15" “A3:‘A31‘A g n L 9" “A3:‘A3:‘A3 |
N 146" dia. holes
Ei —8 for lag screws (typ.)
. o o Y o o o o o o
) O‘} 1" @ holes (typ.) o o o o
\ O o o o O\ O /O a O O O
=NT
B ) End of timber rail 11" 11" 11" 8" 11" 11" 8" 11" 11" 8" 3" @ holes (typ.) 74" x 2%" bolt slot
TRANSITION SPLICE RAIL
6”X378"X 151_2;/211
One-piece variable depth
21%" capstone for the full width
L g 7;/ n 13/16" X 16';/2 " hex bolt W/Washer " "
2 (countersunk) into threaded inserts 6 4" x 9" x 12" blockout 6 4" x 9" x 12" block, Type A
S s 6"x 10" x 13"9;/2" %" 10" s 6”X10"X.9'—11;/2" _';’/48"> 10" .
a N rough sawn timber rail r ,syi L.‘ rough sawn timber rail r N L.‘
'% Y~ 5"dja. x 1" depth “~— 5" dia. x 1" depth
E X 5 12d nail X 12d nail
. S N . %" x 21" carriage bolt N . 7" x 21" carriage bolt
R ": ": w/hex nut and plate washer [: w/hex nut and plate washer
- ™ 10"x 12" x 7-0" ™ 10"x 1'x 70"
a / rough sawn timber post rough sawn timber post
. S 9" M y 1:10 M y 1:10 1 U.S. DEPARTMENT OF TRANSPORTATION
' O = -— Max, slope 1:10 — s -— Max. slope 1:10 — . FEDERAL HIGHWAY ADMINISTRATION
: - > o P ! ! 2'-0" min. P ! ! 2'-0" min. FEDERAL LANDS HIGHWAY
A Curb | Curb |
ey e A T s | | | | U.S. CUSTOMARY STANDARD
- - ol - © e ———— STEEL-BACKED TIMBER GUARDRAIL
385" SECTION B-B SECTION C-C TL-3 CONNECTION TO
STONE MASONRY GUARDWALL
SECTION A-A GUARDWALL Sheet 2 of 2
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISDEZ:H: 1/2008 617-65
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1150

750

750 750 750 1500

See Detail B

1500

Standard Guardrail
Section

See Standard M617-60
for timber guardrail details

. See Sheet 2 of 2 for Sections A-A through C-C, steel rail

SHEET

STATE NUMBER

PROJECT

NOTE:

layouts, and other details.

I ] 2. Use weathering steel for all structural steel and fastener
ro | | hardware.
L T T 7 T — ‘% 3. Transition curbing (including dowel) will be paid for at the
X ‘ contract unit price for transition curbing.
|—7 300 c <J 4. Install transition curbing of material type specified in plans.
150 x 10 x 4080 e 150 x 10 x 2930 - 5. Curb may be continuous or slabs at least 1.5 m in length.
steel terminal section rail steel transition rail Install faces of slabs evenly and with maximum 2.5 mm
150 x 10 x 4565 separation.
steel transition splice rail 6. If contract requires steel post, substitute wood post with
W150 x 225 x 2.0 m long.
PLAN
7. Furnish hardware in the metric sizes shown. Equivalent US
. 2400 Customary sizes may be used when metric sizes are not
available.
‘ Pay Limits Connection to Stone Masonry Guardwall ‘ Pay Limits Guardrail
“ ﬂ B W‘ system SBTA 8. Dimensions without units are millimeters.
I A RN R R D ST A ES T e 1
[:777777\77‘777\77‘777\747777L77\7t‘ 77777777 ‘74 777777777 [17 77777777 lﬂ
©
[ [ [ [ [ \
[ [ [ [ [ [ [ [ [ [ [ [ [
[ [ - ' [ [ [ [ [ [ [ [ [
Ground line [ [ [ [ [ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [ [ [ [ [ [
Transition Curb Post Post 2 Post 3 Post 4 Post 5 Post 6 Post 7
(See Detail A) | | [ | [ | [ | [ | [ | [
| | [ | [ | [ | [ | [ | [ y " 150 150
| | [ | [ | [ | [ | [ | [ Plate washer R
I P! P! P! P! P! bl N | M16 x 375 carriage bolt
250 x 300 x 2100 N w/hex nut and plate washer
rough sawn timber post \\ |
f,.;‘i,’gf;’gs;;z(i;’g ) ough sawn 100 x 225 x 300 blockout . 150x 10 x 2930
150 x 10 x 4565 I 300
steel transition splice rail o
ELEVATION m M16 x_1 00 lag screw
in pre-drilled 10 mm
150 x 250 x 4140 holes 90 mm deep
rough sawn timber rail in timber rails (typ.)
‘ 75 75 220 10 ! ‘
. . L 150 x 250 x 2990
150 x 10 x 4080 steel terminal rail (typ.) typ.) (typ.) rough sawn timber rail
6350+ 22 @ hole (typ.) M20 x 215 carriage bolt
w/hex nut & washer (typ.)
\ _ Pay limit for transition curbing
N DETAIL B
Stone Masonry
Guardwall . . .
1 -16 & Dowel Top of Curb 125 wide transition curbing
f 1:25 713
. : er
Q v I_\pl ‘\‘ Ground line
a ‘ U.S. DEPARTMENT OF TRANSPORTATION
[ (=] | | FEDERAL HIGHWAY ADMINISTRATION
S ST ‘: | : FEDERAL LANDS HIGHWAY
77777777777777777777777777777777777777777 e e METRIC STANDARD
150| | STEEL-BACKED TIMBER GUARDRAIL
- TL-3 CONNECTION TO
DETAIL A STONE MASONARY GUARDWALL

Sheet 1 of 2

NO SCALE

STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

STANDARD

M617-65

1/2008
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SHEET

SECTION A-A GUARDWALL

STATE PROJECT NUMBER
2930
190 75 75 2250 75 75 190 o
o gD i I 1
ln“,l ( 18 dia. holes for lag screws (typ.) W ( — J NOTE:
z I 1. Pre-drill 18 mm holes in blocks outs and posts.
e: °° 22 dia. holes (typ.) o \B ° 22 dia. ol (ty )%ﬂ °
® ia. holes (typ. ia. holes (typ. >~ . . 2. Furnish hardware in the metric sizes shown. Equivalent
° ° °© °© °© °©° End of timber rail US Customary sizes may be used when metric sizes are
l{gT ) not available.
340 o 300 . 275 |\ 275 | 275 | 275 | 275 | 275 | 300 o 340 30 3. Dimensions without units are millimeters.
TRANSITION RAIL
150 x 10 x 2930
4080
% 315 150 650 L 750 L 750 L 750 » 375 75 75 190 30
n 18 dia. holes
“’l W W for lag screws (typ.) F F F W F 1
o AS o o o QT
%i 24 @ holes (typ.) o o 1) o T
\ o) o o o Q ©/9 End of timber rail
n
"’T End of timber rail 275 275 275 200 275 275 200 275 275 200 22 & holes (typ.)
TERMINAL SECTION RAIL
150 x 10 x 4080
4565
30 315 150 650 L 750 L 750 L 750 L 375 /5 75 225 225 75 75 75
n 18 dia. holes
ml for lag screws (typ.)
@) Y o o © O O ©
%i 24 @ holes (typ.) o) o) ) ) ?
\ O o o o O\ o /O o O O
n
"’T End of timber rail 275 275 275 200 275 275 200 275 275 200 22 @ holes (typ.) 20 x 55 bolt slot
TRANSITION SPLICE RAIL
150 x 10 x 4565
One-piece variable depth
540 capstone for the full width
M20 x 420 hex bolt w/washer
125 230 185 (countersunk) into threaded inserts 100 x 225 x 300 blockout 150 100 x 225 x 300 blockout, Type A
Slg 150 x 250 x 4140 150 x 250 x 2990 10 250
;g: x rough sawn timber rail Qi K}i rough sawn timber rail r Qi &i
T 18 e '\gﬂ
SN 3 N 125 dia. x 25 depth @ \'¥ 125 dia. x 25 depth
2R » 1 12d nail 1 125 12d nail
A n S © n - M16 x 525 carriage bolt © 1n - M16 x 525 carriage bolt
e ™ W) w/hex nut and plate washer W) w/hex nut and plate washer
L [S “ ~ N O N
N 250 x 300 x 2100 250 x 300 x 2100
s /4 rough sawn timber post p rough sawn timber post
B | 225 2 ~<— Max. slope 1:10 — . <— Max. slope 1:10 — i U.S. DEPARTMENT OF TRANSPORTATION
- * > 2 P Curb ! ' 600 min. P Curb ! ! 600 min. FEDERAL HIGHWAY ADMINISTRATION
— TH NOga Wi - s url [ urt [ FEDERAL LANDS HIGHWAY
e o —a— | | | |
- N STEEL BACIF(/IEE{I%‘E ﬁ glljsgDG UARDRAIL

NO SCALE

STONE MASONARY GUARDWALL
Sheet 2 of 2

STANDARD APPROVED FOR USE --/---- STANDARD

REVISED: M617_65

DRAFT:  1/2008
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8'-6" 8'-6" . 26" 26" 26" 5'-0" 5'-0" 5'-0" __Standard Guardrail
W W Section
Spacer blocks for rail and See Detail B
rubrail (see Sheet 3 of 3
‘( ‘ ) See Standard 617-60
4 for timber guardrail details
1 |\ N [ T

See Detail A j\

2- 6"X _?/BIIX 9:_9"

6"X 3/8"X 9!_9" 6"X 3/8"){ 9!_9"

Y
A

Y

steel terminal section rails

steel transition rail steel transition rail
Gllx%llxlll_4;/2”
steel transition splice rail

PLAN

Pay Limits Connection to Structure

Pay Limits Guardrail

6" x 6" x 5'-6" rough
sawn timber rub-rail

system STBA or SBTB

Plate washer \

10"x 12" x 8'-0"

rough sawn timber post \

2_ 6"X %”X 91_911
steel rail terminal sections

%" dia. x 14" carriage bolt
w/ hex nut and plate washer

4" x 9" x 12" block

6" x %" x 3'-0' steel splice plate

[}

Plate washer \

10"x 12" x 7'-0"

rough sawn timber post —
6"X 6"X 5'_6" \ i

rough sawn timber rub-rail

6" x 98" x 11'-4%," steel
transition splice rail

6"

0 s e e ‘
Ao X//K ANX/K AN Ao AN | | | | | | Ao X | Ao AN | Ao O | \V4
|_> [ [ [ L\» B' [ [ [ [ L\» [ [
A [ [ [ [ [ [ [ [ I [ [
Ground line [ [ [ [ [ [ [ [ [ [ [ [
6"x 6" x 15-0" Post 1 Post 2 Post 3 Post 4 Post 5 Post 6
rough sawn timber rub-rail ! : ! : ! : | : | : | :
: [ : [ : [ : [ : [ : [
| [ | [ | [ ‘ [ ‘ [ ‘ [
Pt Pt P! - -
P P ;o W
Y y or 10" x 12" x 7'-0"
10"x 12" x 8'-0 rough sawn timber posts
rough sawn timber posts
ELEVATION

%" dia. x 14" carriage bolt
w/ hex nut and plate washer

8" x 9" x 12" blockout

6" x %" x 3'-0' steel splice plate

6"X %"X 91_9"
f steel rail transition

©

T T
6"X10"X9"11';/2" 3" 3" 8‘74" ';/2"
rough sawn timber rail (typ.) (tvp.)
13/15" dia. hole (typ-) 3/4"X 14" Carriage bolt
DETAIL A

6"X 3/8")( 9:_9"
steel rail transition

(typ.)

w/ hex nut & washer (typ.)

DETAIL B

POST CONNECTION

i i i
8%" _ﬁ'
(typ.)
13,6" dia. hole (typ.)

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

rough sawn timber rail

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

NO SCALE

SHEET

STATE NUMBER|

PROJECT

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.

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
CONNECTION TO

CURVED BACK STRUCTURE
Sheet 1 of 3

STANDARD APPROVED FOR USE 1/1994 STANDARD
REVISED: 4/1994 -
DRAFT: _ 1/2008 617-66
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STATE PROJECT ik
9'-9"
3" 3" 8"1;/2" 3!1 3!1 7;/2" s
H e B D N .
N
i]L % ‘ ‘ 136" dia. holes (typ.) ‘ ‘ ‘ 8— —{ NOTE:
i 1. Pre-drill %s-inch holes in timber rail and Js-inch holes
N o) O 1y g ~_#© ' =0 0 0 in the wood spacer block for the %-inch lag screws.
MI 1%16" dia. holes (typ.) 16" dia. holes (typ.) _
™| [®) o o o End of timber rail
;:\VT End of timber rail F
- Face of wingwall inset
1%" g 41_10;/2" 11" 11" 8” 3" 12" 13;/2" 1%"
i i i [ i f-———
TERMINAL SECTION RAIL
6"X 3‘/8"X 9!_9!!
I_9"
3!_0"
7;/2" ‘ 31: ‘ 31: ‘ 7:_6" ‘ 311 ‘ n ‘ 7;/2"
. Lol e e B T :\l = 3"=‘=3"=‘=3"=‘= 9" >l 9" =\<3"=‘A "=‘=3"
_i\vi 1316" dia. holes (typ.) 13,6 dia. holes (typ.) ) & .}:‘i ‘ ‘ ‘ ‘ ‘ ‘ ‘
_ o o o* o o o o A _ O O O O O O N
#ﬁ \O \ 134" dia. holes (typ.) <~O #ﬁ ) }{7
r o o o o o o o o \Endof -1 qoo ? o o o ™
s timber rail s
N — S \Z 3" x 2%" bolt slot
kA D - i DU - S DU * L DU AN DU * LA D LA oa2m 135" 1%" 78" x 1%" bolt slots (typ.)
SPLICE PLATE
TRANSITION RAIL 6" X T" x 320"
6"X 3'/8"X 9!_9!!
11 1_4_;/2 n
7;/2 i “A3’L‘A 'L‘A 7’-6" “A3'L‘A3'L‘A 18" “A‘g'L‘A ’L‘A‘g"
s . 3" 3" 3”
N 136" . . . = -l
ii 16 dia. holes (typ) 13/16" dia. holes (typ-) ‘J 'i\\'i ‘ ‘
O O o P o O !) o O
:’)7[ O/ \ \O 1%5 dia. holes (l’yp.) /'O 13/16" dia. holes (typ_) <~O . 1 O O
r o o o o o o 0o o ? o o MJ@
RS 34" x 2%" bolt slot Q p
™ 134" o 12" REANEE: N 11" o 11" o 11" o 11" o o 12" L 2'-9" -}ST 1%6" x 1%" bolt slot (typ.)
T T T T T T T T T T 6" X %" X 9"
TRANSITION SPLICE RAIL o
6")(378")( 11 1_41/211 3 ==3 =‘=3
14" 7" f 3/ 3/ .
3" . Varies from 7" to 7" Ny
™ 12 nail %" 6" x 10" x 9"-11%" rough 12d nail 46" S I Q })
nail — 10" 4"/ 6" sawn timber rail with Sl ™ 6" x 10" x 9 E#I;/é' i Y
s n " " ~ 7] wn i, ' ral
‘ [n Hl S\\‘l /; 4" x 9" x 12" blockout A\ B g 15,57 x 1%" bolt slot (typ.)
Steel 3= — s —
bearing plates s N\ -/ . % N %" dia. x 20" carriage bolt v§ \ '/ 4" x 3" x 9"
N 1. 5" dia. x 21" carriage E w/ hex nut & plate washer BEARING PLATE DETAILS
B S N NL bolt w/ hex nut / LA
18" x 11" and plate washer s 5"dia. x 1" de R
s . pth recess N
recess (center R N 0y gn " N
about b(olts) A e & ! © 5" dia. x 1" depth recess m%:::::::%: 7)'/ N 4"x9"x 12 3
s | N [ ” , block, type A -
10" x 12" x 8'-0" 12 - %" dia. x 21" carriage bolt U.S. DEPARTMENT OF TRANSPORTATION
= i FEDERAL HIGHWAY ADMINISTRATION
&) rough sawn timber post \ \ w/ hex nut & plate washer FEDERAL LANDS HIGHWAY
- U.S. CUSTOMARY STANDARD
-— Maximum slope 1:10 —»
‘ STEEL-BACKED TIMBER GUARDRAIL

\ %" x 21" carriage bolt
w/ hex nut & washer

SECTION A-A

2'-0" minimum |

|

| <—E"Iaximum slope 1:10 —»
: 6" x 6" x 15'-0" rough
sawn timber rub-rail with

4" x 6" x 12" blockout

SECTION B-B

A AN ‘
2'-0" minimum |
[

e

ST 10"x 12"x 70"

SECTION C-C

rough sawn timber post

NO SCALE

CONNECTION TO
Sheet 2 of 3

CURVED BACK STRUCTURE

STANDARD APPROVED FOR USE 1/1994

REVISED: 4/1994
DRAFT:  1/2008

STANDARD

617-66
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12"
n _y n n
Drill recess for 12 b2, 3
bolt nut and washer — ‘ —I
[ I - - = " 3 .
T i Q b 7" deep recess for rail and rubrail
= i A f
© |
N 4 @
L ‘ n
6 6 = & &
2
T P 10" =
© N
12" 6"
34" Drill —. R—T <—T o ﬁ
?") |
N \% R F—— :—:_;J7 4 ~ 1%6" Hole (typ-)
) < L o
. 4¢7 F= = :_li17 a4
™ |
6" 6"
FRONT SIDE PARAPET ATTACHMENT DETAIL
SPACER BLOCK FOR RAIL
12"
Drill recess for
bolt nut and washer — ‘ —
— ‘ - -
T i S
R I ‘ I ~ n ” " "
© i 6 ;ig 6 6 ﬁ: 6
I .
| . 10" x 12" x 8'-0" 10" x 12" x 7"-0" — %" dia. x 16" carriage bolt
6" =L 6" :’Jﬁ;”’“‘ rough sawn timber post rough sawn timber post Lo ,ﬁ::u — M*; / he)} nut & plate ng asher
{ I \ g
‘ 4" x 6" x 12" blockout 6"x 6" x 5'-6"
TOP 10" N rough sawn timber rub-rail —._| ) Plane post for rail flare
" " I 6" x 6" x 15"-0" rough it @
%" Drill 12 <_,‘6 o sawn timber rub-rail —_ =\ —Hp—4—> / A== SRR
4 \ e : :
N ;\; a
s | i ; "
iﬁ \%; . B S <4 g <4 <4 Plane block for rail flare o 1 gz
h : I R
—
6" 6" | %" dia. x 20" carriage bolt
w/ hex nut and plate washer
FRONT SIDE POST 1 and 2 POST 3 POST 4

SPACER BLOCK FOR RUB-RAIL RUB-RAIL CONNECTIONS

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
CONNECTION TO

CURVED BACK STRUCTURE
Sheet 3 of 3

NO SCALE STANDARD APPROVED FOR USE 1/1994 STANDARD
REVISED: 4/1994 -
DRAFT: _1/2008 617-66
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2550 750 750 1500 1500 L 1500 _,_Standard Guardrail

Section

Spacer blocks for rail and See Detail B

rubrail (see Sheet 3 of 3,

‘( ‘ ) See Standard M617-60

for timber guardrail details

M= = =N \

/ \ | / | T
See Detail A J>\
2-150x 10 x 2930 150 x 10 x 2930 | 150 x 10 x 2930 |
steel terminal section rails steel transition rail ~ steel transition rail
150 x 10 x 3415

steel transition splice rail

PLAN

Pay Limits Connection to Structure

Pay Limits Guardrail

150 x 150 x 1650 rough

"™ system STBA or SBTB
sawn timber rub-rail
— |

P ——— T — - — — — — — —— - - = — — — == - - - - — — —
R e e [ e ol R
— aeeel e, o 1o e

/ s
Ground line

150 x 150 x 4500
rough sawn timber rub-rail

rough sawn timber pc:sts\%

250 x 300 x 2400
ELEVATION

Plate washer x

250 x 300 x 2400

rough sawn timber post \

2-150 x 10 x 2930
steel rail terminal sections

250 x 300 x 2100

rough sawn timber posts

150 150 Plate washer 150_, 150
gh \ b M16 x 350 carriage bolt
| M16 x 350 e bolt 250 x 300 x 2100 | / w/ hex nut and plate washer
‘ : X carriage bo. rough sawn timber post w
a2 A w/ hex nut and plate washer g P \ \’*i"* 200 x 225 x 300 blockout
N 150 x 150 x 1650 |
150 x 10 x 900 steel splice plate

100 x 225 x 300 block rough sawn timber rub-rail
n 150 x 10 x 900 steel splice plate

" S 150 x 10 x 3415 steel
transition splice rail

150 x 10 x 2930
steel rail transition

[~

150

er
L
~
150 x 250 x 2990 / 72, 220 LLO 150 x 10 x 2930
rough sawn timber rail (typ.) (typ.) steel rail transition
M20 x 350 carriage bolt

22 dia. hole (typ.)

w/ hex nut & washer (typ.)
DETAIL A

POST CONNECTION

220

TN T \
10 150 x 250 x 2990
rough sawn timber rail
M20 x 215 carriage bolt

(typ.) (tvp.)

22 dia. hole .
(vp.) w/ hex nut & washer (typ.)

DETAIL B

NO SCALE

SHEET

STATE NUMBER

PROJECT

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.

3. Furnish hardware in the metric sizes shown.
Equivalent US Customary sizes may be used
when metric sizes are not available.

4. Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
CONNECTION TO

CURVED BACK STRUCTURE
Sheet 1 of 3

STANDARD APPROVED FOR USE 3/1996

REVISED:
DRAFT:

STANDARD

M617-66

1/2008
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SHEET

STATE PROJECT R
2930 -
75 75 2440 75 75 190 S
@L 1 W 22 dia. holes (typ.) W W W 8— NOTE:
I 1. Pre-drill 16 mm holes in timber rail and 10 mm holes
O ) , /,o o/ \~o o O in the wood spacer block for the 16 mm lag screws.
%I 24 dia. holes (typ.) 18 dia. holes (typ.) N~
™ O o o ¢ ¢ End of timber rail 2. Furnish hardware in the metric sizes shown. Equivalent
US Customary sizes may be used when metric sizes are
l-nr "< End of timber rail (>_ not available.
m N »
30 Face of wingwall inset 1465 275 275 200 |75 300 340 30 3. Dimensions without units are millimeters.
TERMINAL SECTION RAIL
150 x 10 x 2930
2930
> 900
190 75 .75 2250 75 75 190
-t -t L R 7_2“7 “A75“A 225 L 225 “A75“A75“A75
8| 22 dia. holes (typ.) 18 dia. holes (typ.) — J @l ‘ ‘ ‘ ‘ ‘ ‘ ‘
% 22 dia. holes (typ.) <~D Q 7},
r o o o o o o 0 o > End of L B QO Q (? o o o R
timber rail
of - of \Z 20 x 55 bolt slot
340 D 300 |75 200 | 275 | 275 | 275 | 275 | 275 | 300 | 340 . 130 22 x 35 bolt slots (typ.)
SPLICE PLATE
TRANSITION RAIL 150 x 10 x 900
150 x 10 x 2930
3415
190 75 75 2250 75 75 450 75 75 75
. 75 75 75
B 22 dia. holes (typ.) 22 dia. holes (typ.) { ‘é,‘l |
- o o* o o ) w0 o o Bo o o
S 18 dia. holes (typ.) 22 dia. holes (typ.) <~O 1 o O
S
r o © o o o o o o ? o o )
,"QT 20 x 55 bolt slot Q p
340 300 75 200 275 275 275 275 275 300 825 gﬂ 24 x 32 bolt slot (typ.)
150 x 10 x 225
TRANSITION SPLICE RAIL -
150 x 10 x 3415 Tg Tg
350 175 o
75 . Varies from 10 to 19 Ny
= . 19 150 x 250 x 2990 rough 12d nail —. 250 100/150 ol ? ;3
12d nail sawn timber rail with NS ™ 150 x 250 x 2990 n
"3 mi 100 x 225 x 300 blockout Ni "'l rough sawn timber rail 24 x 32 bolt slot (typ.)
Steel ] I
bearing plates L AN . S |_— M16 x 500 carriage bolt 9& N y 100 x 10 x 225
Y DETN M16 x 525 carriage - 13b w/ hex nut & plate washer BEARING PLATE DETAILS
77777 ‘DL bolt w/ hex nut ) /
450 x 275 and plate washer n 125 dia. x 25 depth recess 2
recess (center A te . );/ 8 ©
about bolts) e > @ 125 dia. x 25 depth recess coooio % 7 " é%ilf 2t55eXA300 a
o 250 x 300 x 2400 ﬁ 3 M }zx 52"’;%“3" rlialge bolz $P ¥ U.S. DEPARTMENT OF TRANSPORTATION
w rOUgh sawn timber pOSt W ex nu plate washer %E.DERAL HIGHWAY ADMINISTRATION
: : FEDERAL LANDS HIGHWAY
| | | Maximum siope 1:10 = 600 minimum [ tmmee i STEEL-BACKED TIMBER GUARDRAIL
.. | -
600 minimum | [ 150 x 150 x 4500 rough | ‘N\ 250 x 300 x 2100 CONNECTION TO
L 19 x 525 carriage bolt ! ! sawn timber rub-rail with S — roth sawn timber post
9 N 100 x 150 x 300 blockout CURVED BACK STRUCTURE
w/ hex nut & washer SECTION C-C Sheet 2 of 3
SECTION A-A SECTION B-B €et - o
NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD
Rmﬁiﬁ’\}n 1/2008 M617-66
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300
Drill recess for 4—7
bolt nut and washer — | I
L ‘ J
T I R
] Il N
hal |\|
1l
150 J‘ 150
TOP
300
19 Drill \R—T
R \%
3 3
@y e ~
i
N
150 150
FRONT
300
Drill recess for 4—7
bolt nut and washer — | 1
L I J
T i 2
] 1T N
~ i
I}I
150 L 150
TOP
) 300
19 Drill —
n
NIV
N
150 150
FRONT

SPACER BLOCK FOR RAIL

230

SPACER BLOCK FOR RUB-RAIL

STATE

PROJECT

SHEET
NUMBER

300 110 75
n . .
N / 175 deep recess for rail and rubrail
Y
b oo
I
=)
o : S
o N
24 dia. hole (typ.)
PARAPET ATTACHMENT DETAIL
150 150 75 150 75
—— 250 x 300 x 2400 250 x 300 x 2100

150

7

POST 1 and 2

rough sawn timber post

100 x 150 x 30 blockout

150 x 150 x 4500 roug.
sawn timber rub-rail

M16 x 500 carriage bolt
w/ hex nut and plate washer

RUB-RAIL CONNECTIONS

rough sawn timber post

150 x 150 x 1650
rough sawn timber rub-rail

Plane block for rail flare

NO SCALE

150

POST 4

w/ hex nut & plate washer

150
ﬁ M16 x 400 carriage bolt

3 Plane post for rail flare

&l

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

FEDERAL LANDS HIGHWAY

METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL

CONNECTION TO

CURVED BACK STRUCTURE
Sheet 3 of 3

STANDARD APPROVED FOR USE 3/1996

REVISED:
DRAFT:  1/2008

STANDARD

M617-66
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See Detail A —_

1 1_7% " 2:_4% 4

3!_0" 3!_0" 5!_0" 5!_0"

See Detail B

|—>B

5!_0"

Standard Guardrail

Section

SHEET

PROJECT NUMBER|

STATE

NOTE:

1. See the following sheets for Sections A-A through
C-C, steel rail layouts, and other details.

See Standard 617-60

for steel-backed timber 2, Use weathering steel for all structural steel and
///6\\K guardrail details fastener hardware.
"R
v ] T T i T 1 Al ‘# 3. Transition shown for curved end structure. For
‘ transition to a straight parapet end, install the
N 1 timber rail so that the face of the timber rail is
2 A > B > C offset 1 inch towards the roadway.
See Connection to n n I_ n n n I_ " i H n n I_ n
Conc. Anchor Details i Twot6 l); %% x5/ 9 6" x %" x 9'-9" Steel transition rail e t6 ;(:/,g x. t9 9 : N
s s%e;ﬁggn:;c}g 6" x %" x 11'-4%" Steel transition splice rail steel transition raf
Two 6" x 3" x 1'-4%4"
Steel terminal section rails Two 6" x %" x 2'-1"
Steel terminal section rails
PLAN
Pay Limits Connection to Structure __ Pay Limits Guardrall [
- - 10" x 12" x 7'-0"
6"x 6"x15'-0" system STBA or SBTB Rough sawn timber post \
Rough sawn timber rub-rail \ &
‘ ___ . _ . . | i
CEE TR G R T T EERR R RN EER R R T 4"X6"X12"B’°C"0”tx y
s i S < i T ~_ | | !
A/ [ | [ | || | 6" x 6" X 9*-11%" , |
7 X AT M M T T /R SRR/ \\V/7/ \\ SRR/ \\V///A\\ G N WV Rough sawn timber rub-rail N\
AP G VT T [ [ [ [ [ [ [ [ [ [ [ " " ot em \ i |
: . A o) L L C C o ‘ 6" x 6" x 5'-6" Rough L
Ground line R u r C C C C C ‘ Rough sawn timber :‘i
107 x 127 x 80" s fla i el Post3  Post4 Post 5 Post 6 Post 7 postg ub-rail (See Detail D) 547 x 20" /
x12"x 8'- ’ | | | | | | . \ \
’ - e I \ ! ! ! ! ! Carriage bolt w/hex T
Rough sawn timber rub-rail ’ A\ u\ ‘ kK w ‘ | : | : | : | : | : | : nut and plate washer
s : ohl | | | | | |
W 8 x 13 - 7'-6" steel post e P? w N | : | : | : P! P P POST 6
Syl " | | |
B A‘H‘ v ‘Hv‘ | 7‘ | 7‘ | 7‘ 31‘A " “A3" 6" L 6"
Post 1 Post 2 T T 10"x 12"x 7 ’_-0 " D
- ) o 10" x 12" x 7,._0,, ! ﬂﬁ ‘ Rough sawn timber post T‘ ‘ ﬁ\@ ‘
"1? gu_c)y(hlja 127 81.‘i-m0ber posts Rough sawn timber posts JT‘T::Z T 4" x 6" x 12" Blockout . TH;,Z
{ I 6" x 6" x 5'-6" Rou f
[l ! : - gh i
ELEVATION 6"x 6" x 9-11%" A N sawn timber rub-rail —_| y
Rough sawn timber rub-rail it I L I
. %" x 20" | %
‘ Carriage bolt w/hex i .
Plate washer 6" 6" Plate washer 6" 6" " Dia. x 14" nut and plate washer |
\ i %" Dia. x 14" carriage bolt N b 555’47%%‘72%2 ‘Washer Plane block " "
" "y gran S w/hex nut and plate washer 10"x 12" x 7'-0" : for rail flare 1%" | 4%
10" x 12" x 8-0 - Rough sawn timber posts .
Rough sawn timber post \ 3‘3 4" x 9" x 12" Block ‘ : 4" x 9" x 12" Blockout 54" x 20" Plane post
. > " I 5 30" Carriage bolt w/hex for rail flare
i 6" x %" x 3'-0' Steel splice plate See Detail D I gte{;/ gp;/{cg p(;ate nut and plate washer
2-6"x %”X 5'-9" Steel 3‘3 6" x '?/B"X 11 "4;/2" Steel 3 3 6" x _?/BIIX g'-g" POST 7 POST 8
rail terminal sections ‘““ transition splice rail * f Steel rail transition DETAIL D
1 T j RUBRAIL CONNECTION PLAN
b [ o o
AR 400
\ U.S. DEPARTMENT OF TRANSPORTATION
T T T T 1 \ | FEDERAL HIGHWAY ADMINISTRATION
6"x 10" x 9"-11%," 33, 8" | %" 6"x%"x9"-9" 313 & | B 6"x 10" x 9-11%" FEDERAL LANDS HIGHWAY
Rough sawn timber rail (typ.) (tvP.) Steel rail transition (typ.) (tvp.) Rough sawn timber rail U.S. CUSTOMARY STANDARD

136" Dia. hole (typ.)

DETAIL B

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

POST CONNECTION

1316" dia. hole (typ.)

DETAIL C

34" x 8%" Carriage bolt

w/hex nut & washer (typ.)

STEEL-BACKED TIMBER GUARDRAIL
TL-2 TRANSITION TO STRAIGHT
OR CURVED-END STRUCTURE
Sheet 1 of 3

NO SCALE

STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

STANDARD

617-67

3/2008
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Adjust angle in field

T
2" min. :

4" x 3" x 5'-4%," Steel rail

A, 6"x 6" x 14"-11%," Long
rough sawn timber rub-rail
with 4" x 6" x 12" blockout

SECTION A-A

2 - Steel rail sections
6"X %"X 21_0;/2"

13,6" Dia. hole (typ.)

34" (Steel rail)

4" x 9" x 12" blockout

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

| — %" Dia. x 20"

nut and plate

27"

DETAIL A
POST CONNECTION PLAN e
4" 1%" (Steel rails) \
4" 4" B / " " 12d -/ 10" 6"
cutxt‘op bgz‘:/lf post 8 S "x 10" x 9'-11%" Rough sawn timber rail s nha/ I
“ with HSS 6" x 4" x %" - 5'-4 %" length .g'\)‘i ;¢$
= [y
ln | 3 : n 4 4
- — 2-74" Dia. x 12
S g@ Carriage bolt w/hex [}
2 -%," Dia. x 6" =~ ks nut and plate washer 5" Dia. x 1" depth recess 4
Carriage bolt w/hex .g % é@; N
nut and plate washer WN %" Dia. x 21"
~| ™ Carriage bolt w/hex
W8 x 13 - 7'-6" Steel post ' ~ Maximum slope 1:10 —» nut and plate washer

15"
17"

10"x 12" x 8'
Rough sawn timber post

SECTION B-B

~— Maximum slope 1:10 —

6"x 6" x 14-11%" and 9'-11%"
long rough sawn timber rub-rail
with 4" x 6" x 12" blockout

Rough sawn timber rail w/

Carriage bolt w/hex

washer

STATE PROJECT

SHEET
NUMBER|

5" Dia. x 1" depth recess

%" Dia. x 20"
Carriage bolt w/hex
nut and plate washer

2 $"

15"
17"

10"x12"x 7'
Rough sawn timber post

Maximum slope 1:10 —

-
[ 6"x6"x 9'-11%" long & 5'-6"
long rough sawn timber rub-rail

with 4" x 6" x 12" blockout

SECTION C-C

NO SCALE

Existing wingwall E o . 1 £ post & footing
<—| Existing wingwall 5
- oo I 18"
i| Adjust angle in field - ’ N ¢ post & footing 7 s 8 x 13
<! D © s A g‘ ‘ Wé x 1
T B A S - :
. NI N T ~ - : 8"
¥ - T b ]
~ N T - - h -y
E L H ;,.‘L ¢ of sSymmetry
— ¥ 1 n
L E - L D ‘ I
TS 9" X 5" X 0.375 o TOP 1"
ASTM A500 Grade B or A501 _
NON-FLARED WINGWALL FLARED WINGWALL ‘ : H ‘ ‘
r n I n r ” H t’)
1'-4 3'-0 1'-6 ; | Concrete
> Ground line !/7 olle| — 1
3" CIr: 3" 3@20"=2"6" 3" \ _L collar "3 I Iy
(typ.) | [T #5 stirrups #5 Stirrups PN g / W8 x 13 | S
#5 rebar H \‘ |- 5 I Q
N ) T | [—— . AT §_ H 1
. . | i | I [ / 2-#5 Stirrups i e . ) ool —7
S S ] | I | BV RN B £/ 5 |
J J | | | I I A - LR &
N N o | o e IS 5 g ‘:
o o ] ’”‘\” of 03 S8 v All holes %"V
‘ | y | e -
. 8 T\, f -
20" Dia. round or | } | : : Use 20" diameter round , 4: i H L 2 |
, 28 [ anchor or 18" square e N e
18" square anchor /T p& | ! ! anchor. Reduceg size / b § H
le i /i K. A
SECTION D-D ELEVATION SECTION E-E acceptable in sold roc BNE & 1‘
Cal R ‘
CONNECTION TO CONCRETE ANCHOR S |
‘ Il
94" x 6" Carriage bolt W8x13 %" x 14" Carriage bolt SIDE FRONT
w/hex nut & washer (typ.) Steel post (typ.) w/hex nut & washer (typ.) CONCRETE ANCHOR FOR STEEL POST
HSS 6" x 4" x %" - 5'-4 1" 1 - Steel splice plate
length (See Note 3, Sheet 1 of 3) 6" x %" x 5'-4%" GUARDRAIL POST
2 - Steel rail sections 6" x %" x 1'-4%" 1‘1*11]?] @ — e Wﬁ = @Q @ @5 g.,' X‘%ﬁi ?ffgf/ff tions )
1;/4" n n m H “‘: H H m i “‘ Z meom n 4" '78" (Steel ra//)
= \Mf\\w —H\ — 7\‘\ % R \M*\M - —‘\‘_‘/ \‘_‘/ b e e \ ;/
T T T T T T T T T . n n 6"X 10"X 9"11 2"
T L Lo Jolm 12d nail . 10 6 Rough sawn timber rail w/
(R ' (R e NN with 4" x 9" x 12" blockout
6"x 10" x 91_11_;/2" / N H H (typ') N N H (typ ) M N :\R ‘E:\:l "lL $
Rough sawn timber rail Y Y Y Y Y Y I
31: 3" 9" 3 11y " t . 3" 3" 9" ., 3" 3" L 5/8" l?ia. X20"
(typ.), <—>L>LJ4 p.) <—>pr ) i Carriage bolt w/hex

nut and plate washer

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

Sheet 2 of 3

STEEL-BACKED TIMBER GUARDRAIL
TL-2 TRANSITION TO STRAIGHT
OR CURVED-END STRUCTURE
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STATE PROJECT il
1 I_4ll I_a;/zll "81/2"
1%" 3" ‘ " ‘ ” ‘ 7" g%n ‘ 3" ‘ ” ‘ 9%,, 7" ‘ 3" ‘ 3" ‘ 36" ‘ n ‘ n ‘ 7;/2',
— >l >l -l -l s
: : : 136" Dia. holes for 136" Dia. N
é,“l MY - 134" Dia. holes (typ.) i‘,”l :\E.“l lag screws (typ.) holes (typ.) —
S 0 o o4 T o o “’E o o o 5/ % / o \3\\2 o A
r ™~ o o r o\o p o o o 0 o) o) \
< R R End of timber rail
S % End of timber rail Y 13,4" Dja. holes (typ.) $T —
~ ~ ~
_qn " " " " " " [ " ;/ n
Face of wingwall inset 11 A A A S A DA AN 1-1% R i
TERMINAL SECTION
6IIX3/8HX11_4H 6"X3/8"X5"8';/2"
9’_9" 3’ 0"
71/2 " “A3 'L‘A3 ’L‘A 7’-6 " oy ’L‘A3 ’L‘A 7;/2 " =
=~ T T 1;/ T T N = 3:‘A3'L‘A3'L‘A 9" -l 9" “A3,L‘A ,L‘A3,’
o 13, Py 16" Dia. holes for L n nEahidh i nEahidh
ii %16" Dia. holes (typ.) lag screws (typ.) 1316" Dia. holes (typ.) F ii ‘ ‘ ‘ ‘ ‘ ‘ ‘
vl Z,/O’ \o ’ D,/ o \Z\\) ° 4 S © e E"v
™M (e} ™ L
= A
r o o o o o o o \Endof -1 eqa . @ @ o ™
s timber rail s
S — S 34" x 2%" Bolt slot
1-1%" 12" 3" 8" 11" 11" 11" 11" 11" 12" 1'-1%" 14" " x 1%" Bolt slot (typ.)
- i - - > - -~
STEEL SPLICE PLATE
TRANSITION SECTION 6"X 3/ "X 31_0!!
6")(3/8")( 91_9:1 8
11 1_4;/2 n
7;/2 " “A3 'L‘A3 ’L‘A 7’-6 " -t ’L‘A ’L‘A 9 " -t 9 " “A3 ’L‘A3 ’L‘A3 N
=N 13, _m N
ii 716" Dia. holes (typ.) 13,6" Dia. holes (typ.)
T ;/ 4 \O o . ° o™ o o o o
r o o o o o o o o ? 0O 0 o
;‘\V 74" x 2%4" Bolt slot
H 1I_1;/2" 12" 3" 8" 11 n 11 n 11 n 11 ” 11 n 12" 2'_9"
TRANSITION SECTION
6"X3/B"X 111_4;/211
’.4;/2 n 1_ 4 ;/2 ]
N 3" 3" 3" 9" 11%" 3" 3" 117" 9" 3" 3" 3" 18" 2'-4%" 18"
.2 O i A - e S
" S
o —— D @ D @ D D D D D qu ‘ ‘ ‘ ‘ <
™ (I) < i le) (I) [aY] N
T o g e ® @ @ ® ® @ * ' — o i 0 -y
%3‘ 7" x 1%" %" x 4%," 34" x 4%" Bolt slot L 146" Dia. holes j
Boltlot (yp,) . ol st i) for lag screws (0. T ST
FEDERAL LANDS HIGHWAY
STEEL SPLICE PLATE RUB-RAIL TRANSITION SECTION U.S. CUSTOMARY STANDARD
6" x %" x 5'-4%;" 4" x %" x 5'-4%," STEEL-BACKED TIMBER GUARDRAIL
TL-2 TRANSITION TO STRAIGHT
OR CURVED-END STRUCTURE
Sheet 3 of 3
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISDEZ:H: 3/2008 617-67
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480

See Detail A —_|

710 900 900 1500 1500

See Detail B

15p R

1500

See Detail C

Standard Guardrail
Section

1500

See Standard M617-60
for steel-backed timber
guardrail details

B

| T

See Connection to
Conc. Anchor Details

L B

| Two 150 x 10 x 1725 150 x 10 x 2925 Steel transition rail

-l

|
L ¢

150 x 10 x 2925

Y

Two 150 x 10 x 410
Steel terminal section rails

steel terminal o

section rails 150 x 10 x 3415 Steel transtion splice rail

Two 150 x 10 x 620
Steel terminal section rails
PLAN

Pay Limits Connection to Structure

steel transition rail

Pay Limits Guardrail

150 x 150 x 2990
Rough sawn timber rub-rail

T system STBA or SBTB
|

[ooa |

| s00

:r***m eae ] — T : oo

000

_ i\ﬂ‘:E[ _
m

150 x 150 x 4490
Rough sawn timber rub-rail

W 200 x 325 - 2250 Steel post

4 — ‘”77
]
4
Groundline/ e e

Post 1

Plate washer

250 x 300 x 2400

Rough sawn timber post \ "

250 x 300 x 2400

Rough sawn timber posts

ELEVATION

Post 2

Plate washer \

250 x 300 x 2100

M16 x 350 Carriage bolt
w/hex nut and plate washer

Rough sawn timber posts
100 x 225 x 300 Block

150 x 10 x 900 Steel splice plate See Detail D

150 x 150 x 1650
Rough sawn timber
rub-rail (See Detail D)

75 150 75

SHEET

STATE NUMBER

PROJECT

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.

3. Transition shown for curved end structure. For
transition to a straight parapet end, install the
timber rail so that the face of the timber rail is
offset 25 mm towards the roadway.

4. Furnish hardware in the metric sizes shown.
Equivalent US Customary sizes may be used
when metric sizes are not available.

5. Dimensions without units are millimeters.

250 x 300 x 2100
Rough sawn timber post !

100 x 150 x 300 Blockout x

150 x 150 x 2990 it

Rough sawn timber rub-rail \

M16 x 500
Carriage bolt w/hex
nut and plate washer

an
250 x 300 x 2100 ‘

h 250 x 300 x 2100
! Rough sawn timber post

Rough sawn timber posts

150 x 150 x 2990

! 100 x 150 x 300 Blockout

150 x 150 x 1650 Rough
sawn timber rub-rail ]

Rough sawn timber rub-rail N‘

M16 x 400
Carriage bolt w/hex

10

M16 Dia. x 350
Carriage bolt w/hex
nut and plate washer

100 x 225 x 300 Blockout

150 x 10 x 900
Steel splice plate

150 x 10 x 2930
f Steel rail transition

150

2 - 150 x 10 x 1725 Steel i 150 x 10 x 3415 Steel
rail terminal sections | transition splice rail
)
bk o o
RN 400 " ‘
‘ T T T i i T i
150 x 250 x 2990 732, 220 Lﬂ’ 150 x 10 x 2930 7575
Rough sawn timber rail (typ.) (typ.) Steel rail transition (typ.)
3 M20 x 215 Carriage bolt
22 Dia. hole (typ.) w/hex nut & washer (typ.)
DETAIL B

POST CONNECTION

i

(typ.)
22 Dia. hole (typ.)

220

DETAIL C

Y \
150 x 250 x 2930
Rough sawn timber rail

M20 x 215 x Carriage bolt
w/hex nut & washer (typ.)

NO SCALE

POST 7

nut and plate washer

Plane block
for rail flare

M16 x 500
Carriage bolt w/hex
nut and plate washer

110

Plane post
for rail flare

POST 8

L

DETAIL D
RUBRAIL CONNECTION PLAN

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TL-2 TRANSITION TO STRAIGHT

OR CURVED-END STRUCTURE
Sheet 1 of 3

STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

STANDARD

M617-67

5/2008
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SHEET

STATE PROJECT NUMBER

E <—|
Adjust angle in field

— ¢ post & footing
A I

Existing wingwall

E <—| Existing wingwall
= ) A3 [} 450
/ o Adjust angle in field / b ¢ post & footing ' W200 x 19.3
I l R S 5 E—
/ B e
DS I A . . )
S gt & e E : ™
R F <! o/ b H §; ¢ of Ssymmetry
L D ja— Ly D i —" 25
HSS 228.6 x 127.0 x 9.5 Oio TOP 25 L
ASTM A500 Grade B or A501
NON-FLARED WINGWALL
o G FLARED WINGWALL . 0 =
I N
- 400 900 e 420 Ground line ‘ !/7 g&?’;rete olle| !
75 CIr. 75 3@250=750_ | 75 N o 8 200 16.3 I
. #5 Stirrups j i Q x 19. I o
45 rebar T (typ.) [2 #5 Stirrups N 5 / | 3
M. \ ‘ ! - ) e 3 !
‘: ‘ | I | / 2-#5 Stirrups R EJ G}HQ '
S S g ‘ b oA 3 S8 I
8 3 | ‘ | 7 Sl RS 2 8 1
| | ol - AN B
| R I8 c || Al . L
o : ‘ : ‘1 1 - q‘:; ﬂ - = ~8 All holes 22 mm i
g e AV TNT
500 Dia. round or [ ‘ ‘ : : Use 500 diameter round o "H - g |
. ‘ anchor or 450 square S0 g
450 square anchor —/T & | | \ anchor. Reduced size / R 3 H
SECTION D-D ELEVATION SECTION E-E acceptable In solid rock. — | AH ll : 3 |
B |
CONNECTION TO CONCRETE ANCHOR q‘: I :\
\
M20 x 150 Carriage bolt w200 x 19.3 M20 x 350 Carriage bolt SIDE FRONT
w/hex nut & washer (typ.) Steel post (typ.) w/hex nut & washer (typ.)
CONCRETE ANCHOR FOR STEEL POST
HSS 152.4 x 101.6 x 12.7 - 1620 1 - Steel splice plate
length (See Note 3, Sheet 1 of 3) 150 x 10 x 1620 GUARDRAIL POST
2 - Steel rail sections 150 x 10 x 400 S s O 111 wgﬁg ﬁf o 2 - Steel rail sections
[ — B e o T 150 x 10 x 1715 10 (St .
30 Lo o Lo iRt Lo (Steel rail)
e [ gj e e [ [ ili S S
—— o nail 150 150 x 250 x 2990
T < A T I 12d nail —_ | Rough sawn timber rail w/
1s0x250x2805 S () Lo A IR 100225 x 300 blockout
Rough sawn timber rail YYVY Y Y Y'Y I y
75| 75| 225 (typ.) 290 (typ.) | 75| 75 225 (typ.)| 75| 75 S > — M16 Dia. x 500
(typ (typ.) (typ 22 Dia. hole (typ.) i %g Carriage bolt w/hex
2 - Steel rail sections 125 Dia. x 25 depth recess 4 1 nut and plate washer
DETAIL A Hi6 Dia. x 500 0l ©
arriage bolt w/hex IN
POST CONNECTION PLAN 100 19 (Steel rails) nut and plate washer —|
100 30 (Steel rails) [
. 150 x 250 x 2990 t Maximum slope 1:10 —
250 150 ; . o [
1 3£t§p1 ggcﬁep":; " ZCR 150 150 x 250 x 2995 Rough sawn timber rail with 12d ”u‘z” ey = Rough sawn timber rail w/ 600 min. 150 x 150 x 2990 and 650
‘ ‘ HSS 152.4 x 101.6 x 12.7 - 1615 length gl Nl 2 x x ockou 250 x 300 x 2100 /J_«#L long rough sawn timber rub-rail
K} I i Rough sawn timber post with 100 x 150 x 300 blockout
~ — 2 - M20 Dia. x 300 | — M16 Dia. x 500
o z ' Carriage bolt w/hex [} Carriage bolt w/hex SECTION C-C
2-M20Dia. x 150 < bt and plate washer 125 Dia. x 25 depth recess 4 Iw  nutand plate washer
Carriage bolt w/hex I 73 1 | ] g Q
nut and plate washer N M16 Dia. x 525 | ] U.S. DEPARTMENT OF TRANSPORTATION
W 200 x 19.3 - 2250 Steel post o Y Cat,: L ’a%e tl,otl‘t w/l h5,'7X ] Y FEDERAL HIGHWAY ADMINISTRATION
x 19.3 - eel pos < Maximum slope 1:10 = nut and plate washer FEDERAL CLA;DS HIGHWAY
T [ _ < Maximum slope 1:10 —~ METRIC STANDARD
600 ‘: H 100 x 10 x 1620 Steel rail 600 min, ' : L 150 x 150 x 4495 and 2990 STEEL-BACKED TIMBER GUARDRAIL
R 150 x 150 x 4495 long 250 x 300 x 2400 /J—/\ L long rough sawn timber rub-rail TL-2 TRANSITION TO STRAIGHT
rough sawn timber rub-rail Rough sawn timber post with 100 x 150 x 300 blockout OR CURVED-END STRUCTURE
with 100 x 150 x 300 blockout Sheet 2 of 3
SECTION A-A SECTION B-B NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISED: M617_67
DRAFT:  3/2008
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STATE PROJECT

SHEET
NUMBER

400 _ 620 1715
% 75 7575 175 235 7575 235 175 75,75 1050 7575 190 o
18 Dia. holes for 22 Dia ‘o
@l —J ( ( ~ 22 Dia. holes (typ.) ﬁl ( ( W ?l W ( lag screws (typ.) holes (typ.) ( ( W J
St o % S o o S o o o 5/ Y o/ o ‘o\‘z o }
Y ™ o 0 Y o\o p Y o o o 0 o 0
End of timber rail
it ﬁ End of timber rail ot 22 Dia. holes (typ.) ot
Face of wingwall inset 325 175 175 175 175 175 175 340 @
TERMINAL SECTION
TERMINAL SECTION 150 x 1 Oi 662.0 o TERMINAL SECTION
150 x 10 x 400 150 x 10 x 1715
2930
190 75 75 2250 75 75 190 200
Lt e p— T ﬂ 757575, 225 _ 225 _ 757575
. ia. NOIes
knuL 22 Dia. holes (typ.) lag screws (typ.) 22 Dia. holes (typ.) (L ml ‘ ‘ ‘ ‘ ‘ ‘ ‘
QE Z/o’ \O o / o 0% o } o | @ @ @ ® e o | R
@ O Q —
o o o o o o o ™ End of 1| oqa GQ\ o oo | R/
timber rail
‘J’,f — imoerrat %QT 20 x 55 Bolt slot
340 L 300 |75\, 200 |, 275 | 275 | 275 | 275 | . 275 | 300 | 340 30 22 x 30 Bolt slot (typ.)
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