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Abstract

The plans for crashworthy bridge railings for low-volume roads were developed through
a cooperative research program involving the USDA Forest Service, Forest Products
Laboratory (FPL); the Midwest Roadside Safety Facility, University of Nebraska-Lincoln
(MwRSF); and the Forest Service, National Forest System, Engineering. Three railings
were developed and successfully tested in accordance with National Cooperative
Highway Research Program (NCHRP) Report 350 Test Level-1 requirements. The fourth
system was developed for a lower test level based on criteria developed by the Forest
Service for single-lane bridges on very low-volume roads. For the convenience of the
user, full drawing sets are provided in customary U.S. and S.I. units.
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Introduction

Since 1989, the USDA Forest Service, Forest Products Laboratory (FPL), and the
Midwest Roadside Safety Facility, University of Nebraska-Lincoln (MWRSF) have worked
in cooperation to develop crash-tested bridge railings for timber bridge decks. This
research originally focused on Performance Level 1 (PL-1) and Performance Level 2 (PL-
2) railings as outlined in the AASHTO Guide Specifications for Bridge Railings (AASHTO
1989), but was expanded as a cooperative effort with the Federal Highway Administration
(FHWA) toinclude Test Level 2 (TL-2) and Test Level 4 ( TL-4) railings in accordance with
Recommended Procedures for the Safety Performance Evaluation of Highway Features
(NCHRP Report 350) (Ross and others 1993). Although this research resulted in
numerous railing systems for bridges on primary or secondary highways, there were no
railings developed specifically for low-volume roads (Ritter and others 1995). Since most
timber bridges are located on low-volume roads, the Forest Service, National Forest
System, Engineering, identified a need to develop crashworthy timber bridge railings
designed specifically for low-volume applications.

These plans reflect the results of a cooperative research project between FPL, MWRSF,
and the Forest Service, National Forest System, Engineering, to develop four crashworthy
bridge railing designs for low-volume applications. Three of the railings were developed
and successfully tested in accordance with NCHRP 350 TL-1 requirements (Ross and
others 1993). The fourth system was developed for a lower test level based on criteria
developed by the Forest Service for single-lane bridges on very low-volume roads. For
the convenience of the user, full drawing sets are provided in customary U.S. and S.I.
units.

The USDA Forest Service hereby gives notice that the information herein contained shall
not create any warranty, express or implied. The person or organization using this
information waives and relinquishes any and all claims against the United States of
America, its officers, employees, and project cooperators, for any loss, damage, personal
injury, or death incident to, or occurring as a consequence of, the use thereof.
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sampling and testing. vol. 1: specifications. Washington, DC: American Association of
State Highway and Transportation Officials.
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M133 Preservatives and Pressure Treatment Process for Timber
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Testing and Materials.

A36  Standard Specification for Structural Steel

A47  Standard Specification for Ferritic Malleable Iron Castings

A307 Standard Specification for Carbon Steel Bolts and Studs, 60,000 lbs/in?
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A325 Standard Specification for Structural Bolts, Steel, Heat Treated,
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Design

1. This bridge rail was successfully crash tested to the
requirements for Test Level 1 (TL-1), as outlined in
NCHRP Report 350. This rail is adaptable to longitudinal
stress-laminated, spike-laminated, nail-laminated, and
glued-laminated (glulam) timber decks that are 10 in. or
greater in actual thickness. For additional information,
refer to Top-Mounted W-beam Bridge Railing for
Longitudinal Wood Decks Located on Low-Volume
Roads (Faller and others 1996a).

2. Height of the bridge rail shall be 27-3/4 in. above the
traveled way (top of wearing surface or top of bridge deck
if a wearing surface is omitted), but not greater than
29-3/4 in. above the bridge deck.

3. Bridge railing shall be provided with back-up plates
(RWBO01a) at each post as specified in the
AASHTO-AGC- ARTBA (1995) Guide to Standardized
Highway Barrier Hardware. Back-up plates are not
required where a rail splice occurs.

4. Railing shall include a strong-post W-beam approach
guardrail (SGR04a-b) and an appropriate end terminal as
outlined in the AASHTO-AGC-ARTBA Guide to
Standardized Highway Barrier Hardware.

Materials

5. W-beam rail, rail attachment splice bolts, and spacer
bolts shall comply with the requirements of AASHTO
(1995) M180. Railing shall be Class A (0.105-in. nominal
base metal thickness).

6. Steel plates and shapes shall comply with the
requirements of ASTM A36.

7. Unless otherwise noted, bolts and lag screws shall
comply with the requirements of ASTM (1998) A307.

8. All steel components and fasteners shall be galvanized
in accordance with AASHTO M111 or M232 or shall
otherwise be provided with adequate corrosion
protection.

Fabrication and Construction

9. To the extent possible, all wood shall be cut, drilled,
and completely fabricated prior to pressure treatment with
preservatives. When field fabrication of wood is required
or if wood is damaged, all cuts, bore holes, and damage
shall be immediately treated with wood preservative in
accordance with AASHTO M133.

10. Unless noted, malleable iron washers shall be
provided under bolt heads and under nuts that are in
contact with wood. When the size and strength of the
head are sufficient to develop connection strength without

© E_ _t_ ? I TITn WOOd crUShIng’ waSherS may be omltted under heads Of
N—5/8 in. @ holes 5" - ‘I 13 ‘I ot —_ > Al holes are 7/8" 3. dome-head timber bolts.
—'I =" 3/4 in. @ SAE J429 Grade 5
Lower post sym. about ¢ Rail Side Post Side Side View threaded rods welded to plate
Front View Side View

The bridge rallngs depicted on these drawings were University Crash-Tested Bridge Rails for Longitudinal Wood Decks on Low-Volume Roads
developed and crash tested under a cooperative research
agreement between the Midwest Roadside Safety Facility of of Nebraska
the University of Nebraska-Lincoln and the USDA Forest . HH
Service, Forest Products Laboratory. Lincoln TOP Mounted Ra“mg

NCHRP 350 Test Level 1 (TL-1)

August 1998
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General COnfiguratiOn All units are in millimeters based on a soft conversion from customary U.S. units.
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Design

1. This bridge rail was successfully crash tested to the
requirements for Test Level 1 (TL-1), as outlined in NCHRP Report
350 (Ross and others 1993). This rail is adaptable to longitudinal
stress-laminated, spike-laminated, nail-laminated, and
glued-laminated (glulam) timber decks that are 152 mm or greater
in actual thickness and are less than 30.5 m in length. For
additional information, refer to Development of a Flexible Bridge
Railing for Longitudinal Timber Decks (Faller and Rosson 1997).

2. This railing is a breakaway system where the wood posts are
designed to separate from the deck attachment at vehicle impact.
Vehicle containment is by tension developed in the steel bridge
railing and approach railing systems.

3. Bridge railing shall be provided with a strong-post W-beam
approach guardrail (SGR04a-b) and an appropriate end terminal as
outlined in the AASHTO-AGC-ARTBA Guide to Standardized
Highway Barrier Hardware.

4. Actual height of the bridge rail shall be 705 mm above the
traveled way (top of wearing surface or top of bridge deck if a
wearing surface is omitted), but not greater than 756 mm above the
bridge deck.

Materials

5. Sawn lumber posts shall comply with the requirements of
AASHTO M168 and shall be pressure treated with wood
preservative in accordance with AASHTO M133. Post dimensions
shall be 89- by 140-mm, which are the actual dimensions for a
nominal 102- by 152-mm post that is surfaced on four sides (S4S).

6. Posts shall be visually graded No. 2 or better with a maximum
tabulated bending stress (Fb) of 8.6 MPa and a maximum
tabulated modulus of elasticity (E) of 11,032 MPa.

7. W-beam rail and rail splice bolts shall comply with the
requirements of AASHTO M180. Railing shall be Class A (2.66-
mm nominal base metal thickness).

8. Steel plates and shapes shall comply with the requirements of
ASTM A36.

9. Unless otherwise noted, bolts and lag screws shall comply with
the requirements of ASTM A307.

10. All steel components and fasteners shall be galvanized in
accordance with AASHTO M111 or M232 or shall otherwise be
provided with adequate corrosion protection.

Fabrication and Construction

11. To the extent possible, all wood shall be cut, drilled, and
completely fabricated prior to pressure treatment with
preservatives. When field fabrication of wood is required or if wood
is damaged, all cuts, bore holes, and damage shall be immediately

127 treated with wood preservative in accordance with AASHTO M133.
See Post Attachment T 12. Unless noted, malleable iron washers shall be provided under
Angle Detail D. Ll bolt heads and under nuts that are in contact with wood. When the
16 @ x 140 bolts with hex 38— size and strength of the head are sufficient to develop connection
/ nuts and cut washers strength without wood crushing, washers may be omitted under
-'_ — 38 heads of dome-head timber bolts.
Z V7. © - 19 @ hol
76 J @ -I_ 7 oes 13. Top of rail posts shall be sealed with roofing cement or
1 76 @/ otherwise protected from direct exposure to weather.
\— 19 @ x 305 lag screw 152 76 -|—
with cut washer (2 per post). _|_
Prebore 13 @ x 292 hole o
with 21 @ x 140 counterbore. =
End View Back View L2201
with 38 slot
The bridge ralngs depicted on these crawings were University Crash-Tested Bridge Rails for Longitudinal Wood Decks on Low-Volume Roads
developed and crash tested under a cooperative research
agreement between the Midwest Roadside Safety Facility of of Nebraska

the University of Nebraska-Lincoln and the USDA Forest
Service, Forest Products Laboratory.
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General Configuration
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Deslgn

1. This curb railing was successfully crash tested to the requirements for
Test Level 1 (TL-1), as outlined in NCHRP Report 350 (Ross and others
1993). This rail is adaptable to longitudinal stress-laminated,
spike-laminated, nail- laminated, and glued-laminated (glulam) timber
decks that are 10 in. or greater in actual thickness. For additional
information, refer to TL-1 Curb-Type Bridge Railing for Longitudinal Timber
Decks Located on Low-Volume Roads (Faller and others 1996c).

2. Actual height of the curb railing rail shall be 17-3/4 to 18-3/4 in. above
the traveled way (top of wearing surface or top of bridge deck if a wearing
surface is omitted), but not greater than 20-3/4 in. above the bridge deck.

3. Dimensions for glulam components are actual dimensions. Dimensions
for sawn lumber components are nominal dimensions. Actual sawn lumber
dimensions may be up to a maximum of 1/2 in. less than nominal
dimensions to permit the use of surfaced or rough-sawn material.

4. Curb railing splices are midway between scuppers and shall be located
so that curb is continuous over not less than two scuppers. Itis
recommended that the glulam curbs be continuous over the length of the
bridge.

Materials

5. Sawn lumber and glulam shall comply with the requirements of AASHTO
M168 and shall be pressure treated with wood preservative in accordance
with AASHTO M133. Glulam shall be manufactured using wet use
adhesives to an industrial appearance grade.

6. Curb railing shall be visually graded glulam Western Species
Combination No. 2 or Southern Pine Combination No. 48. Other species
and grades of glulam may be used, provided the minimum tabulated
values are not less than the following:

Fb = 1,800 Ib/in”
E = 1,800,000 Ibfin?

7. Scupper blocks may be sawn lumber or glulam. When sawn lumber is
used, material shall be visually graded No. 1 Southern Pine or visually
graded No. 1 Douglas Fir-Larch. Glulam and other species and grades of
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The bridge ralngs depicted on these crawings were University Crash-Tested Bridge Rails for Longitudinal Wood Decks on Low-Volume Roads

developed and crash tested under a cooperative research
agreement between the Midwest Roadside Safety Facility of
the University of Nebraska-Lincoln and the USDA Forest
Service, Forest Products Laboratory.
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General Configuration
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Deslgn

1. These curb railings were successfully crash tested for low-volume road
applications using a 4,409 Ib pickup truck test vehicle with an impact
velocity of 15 mph and impact angle of 15 degrees. These railings are
adaptable to longitudinal stress-laminated, spike-laminated, nail-laminated,
and glued-laminated (glulam) timber decks that are 10 in. or greater in
actual thickness. For additional information, refer to Development of
Low-Volume Curb-Type Bridge Railings for Timber Bridge Decks (Ritter
and others 1993).

2. Drawings include crash-tested designs for two curb railing options with
details for both sawn lumber and glulam configurations. In all cases, the
actual height of the curb railing shall be 12 in. above the traveled way (top
of wearing surface or top of bridge deck if a wearing surface is omitted),
but not greater than 14 in. above the bridge deck.

3. Scupper blocks are included in the curb railing designs to provide the
required curb height and allow openings for deck drainage. Scupper blocks
for either option may be sawn lumber or glulam and may require
adjustment in the height dimension to achieve the actual curb height
specified in Note 2 based on actual dimensions of the curb and scupper
block members. In the case of the sawn lumber option 2, the two scupper
blocks may be replaced with a single block of the required dimensions.

4. Each curb railing is shown with a 2-in.-thick continuous spacer strip
intended to serve also as a retainer for an asphalt pavement wearing
surface. If a lumber or gravel wearing surface is used, the strip should be
under the scupper blocks only (not continuous) to allow for free deck
drainage, or the strip may be eliminated and the scupper block height
adjusted accordingly. If no wearing surface is used, the strip may be
eliminated.

5. Dimensions for sawn lumber are nominal dimensions. Actual dimensions
will vary depending on surfacing but shall not be less than 1/2 in. less than
the stated nominal dimensions.

6. Dimensions for glulam are actual dimensions. The 8-3/4 in. standard
glulam width may be decreased to a minimum 8-1/2 in. to allow for other
standard glulam sizes. In such cases, detail dimensions shall be modified
accordingly.

Materials

7. Sawn lumber and glulam shall comply with the requirements of AASHTO
M168 and shall be pressure treated with wood preservative in accordance
with AASHTO M133. Glulam shall be manufactured using wet use
adhesives to an industrial appearance grade.

8. Curbs and scupper blocks may be sawn lumber or glulam. When sawn
lumber is used, material shall be visually graded No. 1 Southemn Pine or
Douglas Fir-Larch. Glulam and other species and grades of sawn lumber
may be used provided that the minimum tabulated values for the species
and grade are not less than the following:

Fb = 1,350 Ibfir’ ; E = 1,500,000 Ib/in’

9. Bolts shall comply with the ASTM A307 requirements, Grade 2, and
should preferably be dome head timber bolts. Bolts on the top of the curb
rail shall be dome head.

10. All steel components and fasteners shall be galvanized in accordance
with AASHTO M111 or M232 or shall otherwise be provided with adequate
corrosion protection.

Fabrication and Construction

11. To the extent possible, all wood shall be cut, drilled, and completely
fabricated prior to pressure treatment with preservatives. When field
fabrication of wood is required or if wood is damaged, all cuts, bore holes,
and damage shall be immediately treated with wood preservative in
accordance with AASHTO M133.

12. Unless noted, malleable iron washers shall be provided under bolt
heads and under nuts that are in contact with wood. When the size and
strength of the head are sufficient to develop connection strength without
wood crushing, washers may be omitted under heads of dome-head
timber bolts.

The bridge railings depicted on these drawings were
developed and crash tested under a cooperative research

the University of Nebraska-Lincoln and the USDA Forest
Service, Forest Products Laboratory.

agreement between the Midwest Roadside Safety Facility of
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General COnfiguratiOn All units are in millimeters based on a soft conversion from customary U.S. units.
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Design

1. This bridge rail was successfully crash tested to the
requirements for Test Level 1 (TL-1), as outlined in
NCHRP Report 350. This rail is adaptable to longitudinal
stress-laminated, spike-laminated, nail-laminated, and
glued-laminated (glulam) timber decks that are 254 mm or
greater in actual thickness. For additional information,
refer to Top-Mounted W-beam Bridge Railing for
Longitudinal Wood Decks Located on Low-Volume

Roads (Faller and others 1996a).

2. Height of the bridge rail shall be 705 mm above the
traveled way (top of wearing surface or top of bridge deck
if a wearing surface is omitted), but not greater than 756-
mm above the bridge deck.

3. Bridge railing shall be provided with back-up plates
(RWBO01a) at each post as specified in the
AASHTO-AGC- ARTBA (1995) Guide to Standardized
Highway Barrier Hardware. Back-up plates are not
required where a rail splice occurs.

4. Railing shall include a strong-post W-beam approach
guardrail (SGR04a-b) and an appropriate end terminal as
outlined in the AASHTO-AGC-ARTBA Guide to
Standardized Highway Barrier Hardware.

Materials

5. W-beam rail, rail attachment splice bolts, and spacer
bolts shall comply with the requirements of AASHTO
(1995) M180. Railing shall be Class A (3-mm nominal
base metal thickness).

6. Steel plates and shapes shall comply with the
requirements of ASTM A36.

7. Unless otherwise noted, bolts and lag screws shall
comply with the requirements of ASTM (1998) A307.

8. All steel components and fasteners shall be galvanized
in accordance with AASHTO M111 or M232 or shall
otherwise be provided with adequate corrosion
protection.

Fabrication and Construction

9. To the extent possible, all wood shall be cut, drilled,
and completely fabricated prior to pressure treatment with
preservatives. When field fabrication of wood is required
or if wood is damaged, all cuts, bore holes, and damage
shall be immediately treated with wood preservative in
accordance with AASHTO M133.

10. Unless noted, malleable iron washers shall be
provided under bolt heads and under nuts that are in
contact with wood. When the size and strength of the
head are sufficient to develop connection strength without
wood crushing, washers may be omitted under heads of
dome-head timber bolts.

The bridge railings depicted on these drawings were
developed and crash tested under a cooperative research
agreement between the Midwest Roadside Safety Facility of
the University of Nebraska-Lincoln and the USDA Forest
Service, Forest Products Laboratory.
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General Configuration

;—A
/— Wearing surface

Section A-A
Class A

See Railing Detail A.—\— W-beam rail

Section B-B
W-beam splice
with 8 splice bolts

Design

1. This bridge rail was successfully crash tested to the
requirements for Test Level 1 (TL-1), as outlined in NCHRP Report
350 (Ross and others 1993). This rail is adaptable to longitudinal
stress-laminated, spike-laminated, nail-laminated, and
glued-laminated (glulam) timber decks that are 6 in. or greater in
actual thickness and are less than 100 ft in length. For additional

7

] information, refer to Development of a Flexible Bridge Railing for

——
I+l

I+l
L L]
-

] Longitudinal Timber Decks (Faller and Rosson 1997).

« e ) \ e o

- 2. This railing is a breakaway system where the wood posts are
2 designed to separate from the deck attachment at vehicle impact.

6-3" | 6'-3"

=

| W-beam rail |
6-3"

Plan View

Deck —/ \— Wearing surface

Front Elevation

Back

Elevation

Vehicle containment is by tension developed in the steel bridge
railing and approach railing systems.

3. Bridge railing shall be provided with a strong-post W-beam
approach guardrail (SGR04a-b) and an appropriate end terminal as
outlined in the AASHTO-AGC-ARTBA Guide to Standardized
Highway Barrier Hardware.

4. Actual height of the bridge rail shall be 27-3/4 in. above the

27-3/47

Nominal 2 in.
wearing surfaee_\
g m LA

GAYRAZCT

End View

Class A
W-beam rail _\
5/8in.@x7in. ]

bolt with hex nut

and cut washer

/— Nominal 4 x 6 in.

S48 lumber post
See Detail B.

See Post Attachment
Detail C.

Front View Back View

. Post Detail

3-1/2"

36-3/47

-T —1-3/4"

Front View

5-1/2"

7-1/8"

Nominal 4 x 6 in.
sawn lumber post
See note 5.

j——o—o

f—2"

Side View

traveled way (top of wearing surface or top of bridge deck if a
wearing surface is omitted), but not greater than 29-3/4 in. above
the bridge deck.

Materials

5. Sawn lumber posts shall comply with the requirements of
AASHTO M168 and shall be pressure treated with wood
preservative in accordance with AASHTO M133. Post dimensions
shall be 3-1/2 by 5-1/2 in., which are the actual dimensions for a
nominal 4-by 6-in. post that is surfaced on four sides (S4S).

6. Posts shall be visually graded No. 2 or bzetler with a maximum
tabulated bending stress (Fb) of 1,250 Ib/in- and a maximum
tabulated modulus of elasticity (E) of 1,600,000 Ib/in®.

7. W-beam rail and rail splice bolts shall comply with the
requirements of AASHTO M180. Railing shall be Class A
(0.105-in. nominal base metal thickness).

8. Steel plates and shapes shall comply with the requirements of
ASTM A36.

9. Unless otherwise noted, bolts and lag screws shall comply with
the requirements of ASTM A307.

10. All steel components and fasteners shall be galvanized in
accordance with AASHTO M111 or M232 or shall otherwise be

Post Attachment Details

Post

3" J

Wearing surface omitted for clarity

5/8 in. @ x 5-1/2" bolts with hex
/ nuts and cut washers

\— 3/4in. @ x 12 in. lag screw
with cut washer (2 per post).
Prebore 1/2 in. @ x 11-1/2 in. hole

with 13/16 in. & x 5-1/2 in. counterbore.

End View

See Post Attachment
/ Angle Detail D.

Back View

@ Post Attachment Angle

==

3/8" J_

— 1-172"

\— 7/8 in. @ hole
with 1-1/2 in. slot

5 x5 x 3/8 in. A36 steel angle

i

7 3/4 in. @ holes

provided with adequate corrosion protection.
Fabrication and Construction

11. To the extent possible, all wood shall be cut, drilled, and
completely fabricated prior to pressure treatment with
preservatives. When field fabrication of wood is required or if wood
is damaged, all cuts, bore holes, and damage shall be immediately
treated with wood preservative in accordance with AASHTO M133.

12. Unless noted, malleable iron washers shall be provided under
bolt heads and under nuts that are in contact with wood. When the
size and strength of the head are sufficient to develop connection
strength without wood crushing, washers may be omitted under
heads of dome-head timber balts.

13. Top of rail posts shall be sealed with roofing cement or
otherwise protected from direct exposure to weather.

The bridge railings depicted on these drawings were
developed and crash tested under a cooperative research
agreement between the Midwest Roadside Safety Facility of
the University of Nebraska-Lincoln and the USDA Forest
Service, Forest Products Laboratory.

University
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H . Deslign
General COnflguratIOn All units are in millimeters based on a soft conversion from customary U.S. units. g
1. This curb railing was successfully crash tested to the requirements for
Test Level 1 (TL-1), as outlined in NCHRP Report 350 (Ross and others
1993). This railing is adaptable to longitudinal stress-laminated,
: _ : _ spike-laminated, nail- laminated, and glued-laminated (glulam) timber
A A Section A-A Section B-B decks that are 254 mm or greater in actual thickness. For additional
See Curb Splice information, refer to TL-1 Curb-Type Bridge Railing for Longitudinal Timber

I Wearing surface See Curb Detail A.—\‘ /_ Curb Dotail C. Decks Located on Low-Volume Roads (Faller and others 1996c).
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1 4 223 1 233 { e | 288 1 2. Actual height of the curb railing rail shall be 451 mm to 476 mm above

the traveled way (top of wearing surface or top of bridge deck if a wearing

.- : R SR . . -z surface is omitted), but not greater than 527 mm above the bridge deck.
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J J i _/ \_ Y \_ el il Y™ TYYY 3. Dimensions for glulam components are actual dimensions. Dimensions
‘ Curb Scupper Block ‘ Deck Wearing surface Scupper Blocks for sawn lumber components are nominal dimensions. Actual sawn lumber
dimensions may be up to a maximum of 13 mm less than nominal
I 1525 1525 f 3050 1 dimensions to permit the use of surfaced or rough-sawn material.
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t_ B B _f 4. Curb railing splices are midway between scuppers and shall be located

so that curb is continuous over not less than two scuppers. Itis

Materials

Plan View Front Elevation Back Elevation recommended that the glulam curbs be continuous over the length of the
5. Sawn lumber and glulam shall comply with the requirements of AASHTO
M168 and shall be pressure treated with wood preservative in accordance

bridge.
Curb Details Scupper Block Detail
with AASHTO M133. Glulam shall be manufactured using wet use
Sym. Sym. Sym. adhesives to an Industrial appearance grade.
about about All holes are 21 @ about -
267 ¢ ¢ G Daps for split rings 6. Curb railing shall be visually graded glulam Westen Species

19 @ bolts /_ or shear plates Combination No. 2 or visually graded Southern Pine Combination No. 48.
Glulam curb 102-|—~— |32 (2 each side) Other species and grades of glulam may be used, provided the minimum
Nominal 203 x 254
/_ scupper block, See Detail B.

! !
i I

L~ 102 @ split rings or back
to back shear plates (typical)

tabulated values are not less than the following:

-

Fb = 12.4 MPa
E=12,410 MPa

Curb height
See note 2._\ Exgl 1,/
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Nominal 51 g / scupper block, See Detail B.
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x 152 counterbore. and hex nuts
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used, material shall be visually graded No. 1 Southern Pine or visually

5 | graded No. 1 Douglas Fir-Larch. Glulam and other species and grades of
sawn lumber may be used, provided the minimum tabulated values are no
less than the following:

Wearing surface
omitted for clarity.
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| 7. Scupper blocks may be sawn lumber or glulam. When sawn lumber is
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8. Steel plates and shapes shall comply with the requirements of ASTM
H 010 H A36.

[
End View Front View Back View |- 120 ‘I i‘_ 64 9. Bolts shall comply with the ASTM A307 requirements, Grade 2, and

should preferably be dome head timber bolts. Bolts on top of the curb rail
shall be dome head.

Nominal
— 152 0r —
203 mm

10. Split rings shall be manufactured from SAE 1010 hot-rolled carbon
steel in accordance with SAE J412 (SAE 1989). Shear plates shall be

Curb SpIIOe Details malleable iron manufactured according to ASTM A47, Grade 32510.

11. All steel components and fasteners shall be galvanized in accordance
Steel Splice Plate with AASHTO M111 or M232 or shall otherwise be provided with adequate
corrosion protection.

! 764—1—-} 76
| ~—~l— 133

Sym.
abou Fabrication and Construction
Sym G Rout curb both sides so splice Sym.
about 133 — plate Is flush with curb face. about 12. To the extent possible, all wood shall be cut, drilled, and completely
[} | 3 fabricated prior to pressure treatment with preservatives. When field
| 76 4——1-76 | 25 @ bolts ! fabrication of wood is required or if wood is damaged, all cuts, bore holes,
See steel splice plate o B A ! r.. (6 each side) All'holes are 29 2. | v and damage shall be immediately treated with wood preservative in
Gl b 133 —~—| detail (front and back). - i accordance with AASHTO M133.
ulam cul | |
_\ 76 76 | ’— 47 Glulam curb ® @ O i @ @ @ 13. Unless noted, malleable iron washers shall be provided under bolt
f 7 ! 17 : heads and under nuts that are in contact with wood. When the size and
@ G G ®_@_® I 267 ' ® © @ | @ @ @ 77 strength of the head are sufficient to develop connection strength without
' 171 wood crushing, washers may be omitted under heads of dome-head
, | ! | timber bolts.
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curb front.

Front View Plan View

The bridge rallngs depicted on these drawings were University Crash-Tested Bridge Rails for Longitudinal Wood Decks on Low-Volume Roads
developed and crash tested under a cooperative research

agreement between the Midwest Roadside Safety Facility of of Nebraska
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General COnfiguratiOn All units are in millimeters based on a soft conversion from customary U.S. units.

Wearing surface
/. /
4

Option 1; Section A-A

Curb

See Curb Splice Detail B.

See Curb Detail A.
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Deslgn

1. These curb railings were successfully crash tested for low-volume road
applications using a 19.6 kN pickup truck test vehicle with an impact
velocity of 24 kph and impact angle of 15 degrees. These railings are
adaptable to longitudinal stress-laminated, spike-laminated, nail-laminated,
and glued- laminated (glulam) timber decks that are 254 mm or greater in
actual thickness. For additional information, refer to Development of
Low-Volume Curb-Type Bridge Railings for Timber Bridge Decks (Ritter
and others 1993).

2. Drawings include crash-tested designs for two curb railing options with
details for both sawn lumber and glulam configurations. In all cases, the
actual height of the curb railing shall be 305 mm above the traveled way
(top of wearing surface or top of bridge deck if a wearing surface is
omitted), but not greater than 356 mm above the bridge deck.

3. Scupper blocks are included in the curb railing designs to provide the
required curb height and allow openings for deck drainage. Scupper blocks
for either option may be sawn lumber or glulam and may require
adjustment in the height dimension to achieve the actual curb height
specified in Note 2 based on actual dimensions of the curb and scupper
block members. In the case of the sawn lumber option 2, the two scupper
blocks may be replaced with a single block of the required dimensions.

4. Each curb railing is shown with a 51-mm-thick continuous spacer strip
intended to serve also as a retainer for an asphalt pavement wearing
surface. If a lumber or gravel wearing surface is used, the strip should be
under the scupper blocks only (not continuous) to allow for free deck
drainage, or the strip may be eliminated and the scupper block height
adjusted accordingly. If no wearing surface is used, the strip may be
eliminated.

5. Dimensions for sawn lumber are nominal dimensions. Actual dimensions
will vary depending on surfacing but shall not be less than 13 mm less
than the stated nominal dimensions.

6. Dimensions for glulam are actual dimensions. The 222 mm standard
glulam width may be decreased to a minimum 216 mm to allow for other
standard glulam sizes. In such cases, detail dimensions shall be modified
accordingly.

Materials

7. Sawn lumber and glulam shall comply with the requirements of AASHTO
M168 and shall be pressure treated with wood preservative in accordance
with AASHTO M133. Glulam shall be manufactured using wet use
adhesives to an industrial appearance grade.

8. Curbs and scupper blocks may be sawn lumber or glulam. When sawn
lumber is used, material shall be visually graded No. 1 Southem Pine or
Douglas Fir-Larch. Glulam and other species and grades of sawn lumber
may be used provided that the minimum tabulated values for the species
and grade are not less than the following:

Fb=9.3 MPa; E = 10,342 MPa

9. Bolts shall comply with the ASTM A307 requirements, Grade 2, and
should preferably be dome head timber bolts. Bolts on the top of the curb
rail shall be dome head.

10. All steel components and fasteners shall be galvanized in accordance
with AASHTO M111 or M232 or shall otherwise be provided with adequate
corrosion protection.

Fabrication and Construction

11. To the extent possible, all wood shall be cut, drilled, and completely
fabricated prior to pressure treatment with preservatives. When field
fabrication of wood is required or if wood is damaged, all cuts, bore holes,
and damage shall be immediately treated with wood preservative in
accordance with AASHTO M133.

12. Unless noted, malleable iron washers shall be provided under bolt
heads and under nuts that are in contact with wood. When the size and
strength of the head are sufficient to develop connection strength without
wood crushing, washers may be omitted under heads of dome-head
timber bolts.

The bridge railings depicted on these drawings were
developed and crash tested under a cooperative research
agreement between the Midwest Roadside Safety Facility of
the University of Nebraska-Lincoln and the USDA Forest
Service, Forest Products Laboratory.
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