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Abstract

These standardized bridge plans are for superstructures
consisting of treated timber. Seven superstructure types are
included: five longimdinal and two transverse deck systems.
Both HS20 and HS25 loadings are included, along with
L/360 and L/500 deflection criteria.
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Introduction

Interest in timber bridges has increased significantly in recent years, primarily as a result of two national
programs established by Congress: the Timber Bridge initiative (TBI) passed in 1988 and the Intermodal
Surface Transportation and Efficiency Act {ISTEA) passed in 1991. These legistative actions provided
national emphasis on wood transportation structures and resulted in programs focusing on demonstration
bridges, research, and technology transfer. Within the area of technology transfer, a high-priority need
identified by bridge designers and builders has heen the development of standardized timber bridge designs
and specifications. By providing the basic design information on specific timber bridge types, standard plans
and specifications should assist engineers who are not familiar with timher design.

The bridge plans presented in this publication are part of a series of standardized plans being developed for
timber highway bridges. The plans were developed as a cooperative effort between the USDOT Federal
Highway Administration (FHWA), the USDA Forest Service, Forest Products Laboratory (FPL)and
Laminated Concepts, Incorporated (LCI). The plans include standardized designs and details for seven
timber bridge superstructure types including five longitudinal deck and twe beam systems utilizing both
sawn Jumber and glued-laminated timber {glutam}.

In the development of these designs, every effort has heen made to present standardized design informatian
in a user-friendly format and allow maximum flexibility for the use of different wood materials, species, and
prades. Fach set of plans encompasses numerous span length and width comhinations, design loadings for
AASHTO HS20-44 and HS25-44 vehicles, and two options for live foad deflection criteria. In addition,
information specific to skewed crassings is pravided when appropriate. In all cases, these designs must
be verified by a registered professional engineer prier to construction.

The USDA-Forest Service and USDOT-Federal Highway Administration hereby give notice that the
infermation herein contained shall not create any warranty expressed 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, persanal injury, or death incident to,
or occurring as a consequence of, the use thereof.
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Summary and Commentary

Introduction

These timber bridge standards and specifications apply to superstructure design for highway leading applications. Substructures must be designed and analyzed by a
qualified professional engineer for each specific site. The primary purpose of these standards is to aid engineers who may not be familiar with timber bridge design. The
following information should help the designer by summarizing key configuration and design features of each bridge system. The designer can utilize these standards during
the preliminary design phase to determine viable timber bridge superstructure systems for their site location. The designer is strongly encouraged to obtain the references

fisted on the previous page, especially the AASHTO Standard Specifications for Highway Bridges, and Timber Bridges: Design, C I and Mair
{EM7700-8). A limited number of free copies of EM7700-8 are available from the National Wood In Transportation Information Center located in Morgantown, West Virginia,
and may be ordered via telephone at (304) 285-1591 or via internet at www.fs.fed.us/najwit

Design Configuration

These standards include seven different bridge superstructure systems that are adaptable to spans ranging from 10 to 80 ft. Table A summarizes key configuration
information for the bridge systems included in these standards.

These standards permit the use of numerous wood species and wood preservatives, within certain parameters. The wood species, including softwoods and hardwaoods,
must be included in the AASHTO or the NDS design tables, and the wood preservative must be campatible with the woad species. Refractory wood species are not allowed
due to poor preservative penetration. The Glulam Stringer and Transverse Glulam Deck system is restricted te southern pine and western species glulam. The use of
waterborne preservatives is not recommended for glutam members.

These standards are best suited for single-span or multiple simple-span bridges. Multiple-span continuous superstructures can be constructed with these standards, but
this requires further design by a qualified professional engineer. Single— and double-lane and non-skewed and skewed bridge configurations are included. Longitudinal deck
systems are most adaptabie for spans ranging from 10 to 38 ft. An exception, however, is the Stress—Laminated Glulam Deck system which can span up to 58 ft. The
beam systems include transverse glulam decks on either glulam stringers or steel beams. The Glulam Stringer and Transverse Glulam Deck system includes spans from
20 to 80 ft for these standards. However, glulam stringer systems can be built for spans much fonger than 80 ft, but this will require further analysis by a qualified
professional engineer.

Table A. — Bridge Configuration Summary
: . Deck Bridge Roadway
SuperTstruv:ture M:terlal Wnt.nd Wuu(:. Magerlal thickness Jength width
ype yne species | preservative size fin) it if)
Nail-Laminated Decks” Any Zin. 818 10-28
oilborne
s Spike-Laminated Decks® Sawn Any or 4in. 8-16 12-34
& lumber tisted Variable
© Stress-Laminated Sawn Lumber Becks in type 2-4in. 816 10-34
S . . AASHTO
2 ﬂE} Stress-Laminated Glulam Decks ar 3-9in. 12-2 18 — 58
25 NDS
S& Longitudinal Glulam Decks® 4251 8112 - 16-114 12-38 12 18,
} 24,28, 32
Glulam Stringers GWEd* S“-dP,I"S lAny Stringer si 12, 18,
and . laminated | Sl vilbome e | 518 oy 20-80 24,28,
» Transverse Glulam Decks timber estern type predetermine 32,36
£ Species
gt
8> Transverse Glulam Decks Any in Determingd
for AASHTO 41t 5-83/4 by steel Variable
Steel Beam Bridgese or NDS beam bridge
a — Material size {i.e., face width} availability imits deck thickness. Bridge length liniited by deck thickness. Bridge width varied by adding/subtracting deck laminations.

b - Glulam heam may vary from 3 to 9 in. width, but is limited to 21 in. deck thickness {i.e., beam lamination depth) due to stress-laminating concems with a sinige tensioning bar at
mid-height. Bridge width varied by adding/subtracting deck laminations.

¢ — Longitudinat panel width ranges 42-51 in. to achieve different bridge widths: 12 and 16 ft (single fane}, and 24, 28, 32, and 38 ft (double lane).

d — Transverse panel width fypically 4 ft; panel thickness 5-1/8 in. Bridge widths: 12 and 16 ft {single lane), and 24, 28, 32, and 36 it {double lane. Bridge lengths Ionger than 80
ft are possible but beyond scope of these standards.

e — Transverse panel width typically 4 ft; panel thickness varies; pane! length can be adjusted to match roadway width requiraments.

f — Wood preservative must be compatible with wood species.

Design Considerations

With few noted exceptions, these standards were developed to comply with the American Assaciation of State Highway and Transportation Officials (AASHTO) 7996
Standard Specifications for Highway Bridges, including 1988 Interims. In addition, these standards are based upon the Allowable Stress Design (ASD) and do not include
any provisions for Load and Resistance Factor Design (LRFD). Refer to Tahle B for a summary of the bridge design values used in the development of these standards.

Design Loading

Design tables include provisions far AASHTO HS20-44 and HS25-44 lane live loads. Site specific loading conditions, such as seismic and substructure bearing capacity
loads, must be determined and designed for by a qualified professional engineer. Assumed dead loads are 38 i for asphalt wearing surface and 10 bfft? for the rail
and curb system. AASHTO also requires a unit weight of 50 Injft® for determining dead loads for treated timber members.

Deflectior Criteria

AASHTO recommends a deflection limit of L/500 for timber bridge superstructures. Design tables for the five longitudinal deck systems include LI360 and L/500 deflection
criteria. The larger deflection limit of L/360 is applicable and ble for I fume, low-speed bridge where an asphalt wearing surface would not be
used. Design tahles for the beam systems are based on L/500 deflection criteria for the glulam stringers and a 0.10 inch maximum deflection for transverse glulam deck
panels.

Load Distribution

The foad distribution criteria used to develap these standards complies with current AASHTD requirements. However, a more canservative load distribution width was used
for naillaminated decks to minimize delamination after proionged service.

Tahle B. — Bridge Design Summary

Load distribution” Besign values"

Applicable F,
Superstructure Type Used for design AASHTD AASHTO table modification
reference
factors
. . Tire width + Tire width +
Nail-Laminated Docks {deck thickness) 20deck thickness) G G G C,
Spike-Laminated Decks Tire width + 2(deck thickness) 13.5.1A - Visually graded lumber £ Cy G €,
ant timbers
s"ess'“'“'";;zzssa‘"’“ Lumber Tire width + 2(deck thickness) £y €y Gy O
Strass-Laminated Glulam Decks Tire width + 2(deck thickness) 13.5.34 - Members stressed. CyCy Gy
primarily in bending about x-x axis
13.5.3B - Members stressed
Longitudinal Giulam Decks Based on AASHTO load fraction methed primarily in axial tension ar Cy Cp C¢
compression about y-y axis
Glulam Stringer with c (15 + 1) < panel width Designer does not need to determine member sizes
Transverse Glulam Decks
Transverse Glulam Decks for Steel . 13'.5'3? y .MB“?""’S st_ressed
LT {15 + 1) < panel width primarily in axial tension ar Gy Cy Ci
Beam Bridges . .
compression about y-y axis

a— Load distribution eriteria meets AASHTD, except nail-laminated decks, where a more conservative approach is intended; t = deck thickness; see AASHTO 3.30 for tire wid
definition.
b — See AASHTO andfor NDS for more information on modification factors: Cy, = wet service factor; Cq = load duration factor; C; = bending size factor; C, = repetitive memher
factor; C, = load sharing factor; C, = volume factor; F, = tabufated bending stress (Ibjin?).

¢ — Transverse decks are designed as non-interconnected; see AASHTO for additional information on interconnected transverse decks using steel dowels.

=




Tabulated Design Values

Tabulated design values are typically found in the AASHTO tables listed in Table B. Additional design values may be found in the following sources: For sawn lumber, the
latest edition of the NDS. Far glufam, the latest editions of A/7C 777-93 Design Values / Specifications should be used for softwoods and A/TC 173-95 Standard
ifications for Glued L d Timber of Hardwood Species should be used for hardwoods.

Modification of Tabulated Design Values

Most design errors occur when the designer incorrectly applies modification factors to tabulated bending strength {Fy) design values. Therefore, to assist the designer, the
appropriate modifications factors for F are listed in Tahle B for each superstructure type. Modification factors are further defined as follows:

Cy Wet service factor Applies to all F; and E values. AASHTO requires that timber bridge superstructures he designed for wet service
conditions, unfess dry service conditions are met (for sawn lumber, see footnotes to AASHTO Table 13.5.1A; and for
softwood glulam, see footnotes to AASHTO Tabie 13.5.3A). For sawn lumber, dry service conditions aremet when
the maximum moisture content in-service is less than 19 percent. For glulam, dry service conditions are met when
the maximum moisture content in-service is less than 16 percent. Typically, dry service conditions only apply to
glulam stringers in the Glutam Stringer with Transverse Glulam Decks system, glulam stiffener beams, and covered
hridge applications.

C;  Load duration factor Applies to all Fy values. For vehicle live loads, use €y = 1.15 for all bridge types.

C;  Bending size factor Applies to sawn lumber {excluding Southern Pine) 2 to 4 inches thick and to giulam panels where the load is applied
parallel to the wide face of the laminations. See footnotes to AASHTS Table 13.5.1A.

C,  Repetitive member factor Applies to sawn lumber, 2 to 4 inches thick. Use C, = 1.15 for nail- and spike—laminated decks only.

L5  Loadsharing factor To compensate for improved load i t istics of Stress-1 d Pecks over Nail-Laminated Decks
systems. Use Cg = 1.50 {for grades No. 1 and No. 2) and G5 = 1.30 (for select structural grades) for the

Stress—Laminated Sawn Lumber Decks system only. (Refer to AASHTO Guide Specification)

Cy  Volume factor Applies to glulam members when the load is applied perpendicular to the wide face of the laminations. This applies

only to the Stress-Laminated Glulam Decks system, see AASHTO 13.6.4.3.
Member Sizes

The dimensioning of sawn lumber and glulam members can be confusing. The fallewing information is provided to clarify the difference between nominal and net {actual)
dimensions of sawn lumber and glulam members.

Sawn Lumber

Fully dressed, or surfaced on all four sides (S4S), lumber has been planed on all four surfaces. Rough sawn refers to lumber which has not been planed, or
surfaced.

Dimensions of sawn lumber deck laminations®
Surface condition | Thickness, t {in.) Face width, W {in.)
Nominal or 2 4 8 w1z 4 18
rough sawn
Sawn lumber Fully dressed (848) | 1-1/2 312 | 714 @14 1104 1314 1514
lamination a — These dimensions apply to sawn lumber used in Naii-, Spike~, and

Stress-Laminated Decks systems.

Glulam

Glutam bending members are designed differently depending on whether the loads
causing the bending are applied perpendicular to the wide face of the laminations (as
is the case with beams and stringers) or loads are applied parallal to the wide face of
the laminations (as is the case with transverse and longitudinal deck panels). Glulam
b bending members are specified using different combination symbol tables.

oW

J Beams and stringers are designed using bending combinations that use higher quality
laminations in the high tensicn and compression zones. Beams and stringers are
generally chosen from tables for “Members Stressed Primarily in Bending” (AASHTO
13.5.3A or NDS 5A). Transverse and longitudinal deck panels are designed using
bending combi in which all | have the same strength and stiffness.
Although they are designed for bending, transverse and longitudinal panels are generally
chosen from tables for “Members Stressed Primarily in Axial Tension or Compression”
{AASHTO 13.5.3B or NDS 5.B). The reason for this apparent contradiction is that the
deck panels must have consistent strength and stiffness charaeteristics across their
entire width,

Glulam beam

4
OO I O w
O o) — b

Gluiam panet As stringer width andfor depth of glulam deck panels increases, the use of multiple

piece laminations may hecome an economical option. Edge gluing of multiple piece
{aminations is ed for all face |

Net finished dimensions of gluiam members

Width (W) Bepth (D)

Nominal Ho. of laminations®
dimension

{in.} 3 4 ] 8 10 12 14 16 18 8 9 10 " 12 13 14

Western species Western species
Net
finished
dimension
{in}

21/8 318 518 634 834 1034 12114 1414 161/4) 12 1312 15 1612 18 1912 -

Southern Pine Sauthern Pine

- 1 5 634 842 1012 12-14 1444 16-14] — 12:3/8 133/4 15-1/8 16-12 17-7/8 19-1/4

a - Actual lamination thickness is 1-1/2 in. for western species and 1-3/8 in. fer Southern Pine {fabricators will usually provide either lamination size}

Moisture Content

AASHTO recommends a maximum moisture content of 19 percent for all sawn {umber and glulam members at installation. Drying sawn lumber members to a 19-percent
maximum moisture eontent is aften not enferced by bridge owners, even when it is clearly specified in the contract drawings. As sawn lumber dries in-service, shrinkage
of wood members can cause loosening of connections. When using waterborne preservatives, it is important to re-dry members to a 19-percent maximum moisture content
after the preservative treatment process.

Crash-Tested Rail Systems
Crash-tested bridge railings meeting NCHRP Report 350 are required at many sites but are not included as part of these standards. Crash-tested designs can be found

in the following ref : for | decks, see Ritter et al. {1995); for transverse decks, see Ritter et al. {In Press); for | lume roads forl
decks, see Ritter et al. (1998).

Camber

A positive camber, equal to three times the dead load deflection but not less than % inch, should be introduced into the following superstructure systems: Stress-Laminated
Glulam Decks, Glulam Stringer and Transverse Glulam Decks, and Stress-Laminated Sawn Lumber Decks {with butt—joints). It is important to position the topside (which
is usually marked) up when placing glufam stringers.




Longitudinal Deck Systems

Nail-Laminated Decks

Title Page
December 2000 ] Sheet 1 of 4

|
|

|
|

Nail-Laminated Decks
Standard Plans for Timber Bridge Superstructures

mWMm
Hr
gkt
2820
£823
g5k
HHH
§28%
g2EE
mmmm
554
D
828R
itk
2585




Plan, Profile, and Section Views
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see Note 9.
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out—out

Substructure shown for
iltustration only,
see Note 6.

- Bridge railing,
X Deck thickness, 1, see
see Sheet 4 of 4.

Note 8. il

General Notes

DESIGN

1. These drawings are for longitudinal nail-laminated timber bridge decks. The decks consist of a
series of nominaf 2-in. dimension lumber laminations that ase placed on edge and nailed together on
their wide faces to form a continuous deck. Lumber laminatians shall be continuaus {full length)
between supports with no butt—joints. The designs are applicable for single- and double-lane and
unskewed and skewed bridges up to 28 ft long. Design truck loading is AASHTO HS 20-44 or HS
25-44, with live load deflection limits of L/360 or L/500.

2. Nail-laminated timber bridge decks are wall suited to ) lima road They areless

AASHTO Standard Specifications for Highway Bridges. The moisture eontent of lumber shalf not
exceed 19 percent at the time of instaliation.

12. Sawn lumber may be rough or dressed {S4S}. Rough-
side (S5} to ensure unifarm thickness for ail lamiinations.

fumber shall be surfaced on one

13. Insofar as is practical, all lumber shalt be cut, drilled, and completely fabricated prior to pressure
treatment with preservatives.

suitable for high—volume applications where the repetitive traffic leads may cause the nails to foosen,
resulting in [amination mavement and excessive asphalt pavement cracking.

3. The designs comply with the 1996 Standard Specifications for Highway Bridges, with 1998
Interims, published by the American Association of State Highway and Transportation Officials
{AASHTD), except where noted. Load distribution widths are assumed to be the width of the tire (as
defined by AASHTO) plus the deck thickness.

A. Minimum required timber design values are provided for single-span bridge lengths of 10 to 28 ft
in 2—ftincrements. The required minimum deck thickness for a specific bridge length can be selected
from the table on Sheet 4 of 4, based an material, loading, and deflection

5.Bridge width is variable by adjusting the number of lumber lanvinations.
6. The design assumes a uniform bearing length of 12-in. at both bridge ends and a span leagth, L,

measured center-to~center of bearings. A longer bearing length will result in a slightly more
ive desigi. ion detaifs are provided an Page 34.

7. Multiple span bridges may be constructed using a series of simple spans based on the designs
presented in these drawings. Multiple span continuous bridges are alsa commanly used and may be
more economical but requive site specific design. Refer to Page 34 far intermediate support
connection details for hoth simpie and continueus spans.

8. Bridge rail and curb drawings are for illustration purpases only and must be designed based on site
specific requirements. Deck designs are based on an assumed dead load of 10 Ibjft? far the rait and
curb system. Crashwarthy rail designs are available in Plans for Crash- Tested Bridge Raflings for
Longitudinal Wood Decks (Ritter et al1985) and Plans for Crash-Tested Bridge Raiings for
Longitudinal Wood Decks on Low-Volme Roads (Ritter et al.1998).

9. An asphalt wearing surface with a gestextile fabric or membrane is recommended for most timber
bridge applications. Deck designs are based on an assumed dead load of 38 Ibfft? for an asphalt
wearing surface (approximately 3 —in.}. Refer to Page 53 for recommended asphatt wearing surface
construetion details,

10. These designs are intended far informational purposes only and, due to potential variations in
design requirements and use conditions, should be verified by a qualified professional engineer.

MATERIAL AND FABRICATION
Wood

11. Sawn lumber shall comply with the requirements of AASHTO M168 and may be any species,
provided it is treatable with wood preservatives and tabulated design values are provided in the

; ive Treatment
14. Al lumber shall be treated in accordance with AASHTO M133 and AWPA Standard C14 with ong
of the following preservatives:

a. Coal tar creosote conforming to AWPA Standard P1/P13.

b. Suitable sithore preservative conforming te AWPA Standard P8 in hydrocarbon solvent, Type A
or Type G.

¢. Suitable waterborne preservative conforming to AWPA Standard P5. Lumber treated with a
waterhorne preservative shall be re-dried to a maximum moisture content of 19 pereent.

15. Treated material shall fallow the post treatment i ized in Best
Practices for the Use of Treated Wood in Aquatic Environments (WWP| 1998) to ensure all surfaces
are free of excess preservative and chemicals are adequately fixated in the wood.

16. Preservative treatment shall be inspected and certified in accordance with AASHTO M133 and
AWPA Standard M2.

Steel Fasteners and Hardwarg
17. Steel plates and shapes shalt comply with the requirements of ASTM A38.

18. Nails shalf be common wise or deformed shank conforming to ASTM F1687.

18. Bolts and fag hall
Grade 2.

ply with the of ANSI/ASME Standard B18.2.1-1981,

20. All steel components and fasteners shall he galvanized in accordance with AASHTO M111 or
AASHTO M232 or otherwise protected from corrosian.

21. Washers shall be provided under bolt and tag screw heads and under nuts that are in contact with
waood. Washers may be omitted under heads of speeial timber bolts or dome-head boits when the
size and strength of the head is sufficient to develop connectian strength without wood crushing.

CONSTRUCTION

22. Decks may be assembled by piacing laminations on edge and nafling them together along the wide
faces, in accordanee with the procedures and nailing patterns given on Sheet 3 of 4.

23. All wood and metal components shall be handled and stored carefully so as not to damage the
material. [f damage daes occur, expased untreated wood shall be field treated in accerdance with
AASHTO M133. Damage to galvanized surfaces shall be repaired with a cold galvanizing compound
or other approved coating.

24, The application of a bi sealer is 10 prevent excessive wood checking in
areas where the wood end grain is exposed. Any commercially avatlable roofing cement is effective.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Lamination Nail Pattern - Unskewed Crossing
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Lamination Nailing Pattern - Skewed Crossing
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[3
[z I
= \
RRIE] )
b_f_l‘ J

Lamination Placement

Skew angle
pdi;
©

o = b * ton (skew angle)

where aq is the offset distonce, in.

b is the actual lomination thickness, in.

Notes

1. Nail-laminated timber bridge decks by ially nailing toyether on their wide
faces until the required deck width is achieved. The nailing involves a repetitive series of three laminations,
as detailed on this sheet.

2. When beginning at least three should be nailed together and attached to the
suhstructure along ene bridge edge. The remaining laminations are then sequentially nailed to the interior face

R of this lamination group.

3. Nails should be placed approximately 1~1/2 in. from the lamination edges and ends. Interior nail spaciag
is typically 18~in, but may be reduced to fit the bridge length.

4. Naits shall be of sufficient length te penetrate at least 2-1/2 laminations and may be common wire or
deformed shank nails. Deformed shank nails, such as ring—shank ar spiral decking rails, are recommended
because they provide increased resistance to withdrawal and improved long—term deck performance. Nails
should be galvanized or atherwise protected from cerrosion, particularly if the wood is not treated with an
oilborne preservative {the oil solvents coat and provide some pratection of steel components).

5. Nails may be installed manually or placed with a pneumatic gun. 1§ lamination splitting occurs during nail

placement, lead holes shall be prebored. Preboare diameters shall not exceed three~quarters of the nail shank
diameter.

Deformed shank nails

—SSSSETTTTTNSSS

Spiral decking or helically threaded

| i

Ring shank ar annular threaded

Pion View
Table 1.1 — Recommended nail sizes for 2—in. deck laminations.
Deck laminations Recommended nails
a 18" 10-1/2" 18" a, 8" 18"
I _-l ° Nominal Actual .
Ty N T v e T H M . Surface . y Length Diameter
thickness dit thickness Size in) (in)
t | t ' t | ("‘] condition (IH] in., (1%
| 1-1/2"
Vil : . /1 : —:— (typical) /I| : : s4s 15 204 40 0177
e T ) P — ’
oination 2 Lm——x/z"LT—” ominoon 3 8 lomination 1 5" 18" . R“f;gh'sjw“ 20 408 50 0.177
our sides; d—pennyweight.
Lamination 1 Lamination 2 Lamination 3
Side View Side View Side View
The bridge superstructures depicted on these drawings were o o l Nail-Laminated Decks ‘ l Nailing Specifications
developed under a cooperative research agreement between g Y] 9
the Federal Highway Administration, the USDA Forest Service, E\ o
Forest Products Laboratory, and Laminated Concepts, Inc. st l Standard Plans for Timber Bridge Superstructures ‘ ’ December 2000 ‘ ’ Sheet 3 of 4




Table 1.2 — Nail-Laminated Deck Design Takle

Table nstructions

. AASHTO HS20-44 Loading " AASHTO HS25-44 Loading The table on this sheet is for determining the required deck thickoess for longitudinal nail-laminated fimber bridge
Bridge || Span Required decks. The criteria for deck thickness selection are based on the span length, vehicle oading, live load deflection
length | L Minimum Reguired F,’ (Ib/in®) and E’ (x10° Ib/in?) Values for Actual Deck Thickness® {t) ranging from 8 to 16-in. fimit, and material properties for the grade and species of lumber. The table provides the minimum required

(f1) {f) Value allowable design vaiues for bending strength (F,') and modulus of efasticity (E'), based on the vehicla live lnad, deck
8 9% 10 1% 12 13% 14 15% 18 8 9% 10 11% 12 13% 14 15% 16 dead Inad, and an assumed dead load of 10 lbfft? for the railingfeurb and 38 b/t for the asphalt wearing surface.
” Allowable design values for horizontal shear {F,") are not fisted hecause horizontal shear is not critical for shallow
Fi 1523 | 1,097 | 918 1.744 | 1,259 | 1,085 deck sections. Bfank cells in the table denote cases where the required design values exceed these typically
10 9 E’ for L/360 117 0.73 056 135 0.84 0.65 available or that result in excessively conservative designs.
Eforli500 | 163 | 101 [ 078 188 | 117 | 0.90 ) ) )
= The table may be used in two ways. When the grade and species of the Jumber are knawn, the designer must
Fy 1,882 | 1,357 | 1,137 | 869 1555 | 1,305 | 999 862 determine the allowable design values for the material, then compare them to the values given in the table. The
12 " E for Li360 || 1.75 1.08 0.84 0.56 1.25 0.97 0.66 053 allowable design values must be greater than or equal to the table values based on the selected deck thickness,
E' for 11500 151 116 0.78 174 135 0.9 073 span length, vehicle loading, and deflectian limit. Alternatively, when the material grade and species are unknown,
= minimum required F,' and E' values may be obtained from the table hased on the span length, deck thickness,
fy 1623 | 1,361 | 1,041 | 898 1,868 | 1,568 | 1,195 | 1,032 | 823 loading, and deflection limit. A grade and species of lumber that meets these minimum allowable design values may
14 13 E’ for L/360 1.51 147 0.79 0.63 1.75 1.35 0.92 0.74 0.53 then he selected. Specific procedures for table use fallow:
E’ for L5600 162 | 1.09 | 0.88 188 | 127 | 103 | 073 . 5
Material Grade and Species Known
F’ 1,580 § 1,218 | 1,852 | 839 739 1,819 | 1,395 1 1,206 | 962 849
18 15 E* for Li360 1.56 1.05 0.84 0.60 6.50 1.80 1.22 6.98 0.70 0.59 1. Determine the reguired design criteria for
E’ for LS00 146 117 0.84 0.70 158 1.36 0.08 0.81 a. span length measured center—to—center of bearings;
= b. vehicle loading, AASHTO HS20-44 or HS26-44; and
F 1,825 | 1,400 | 1,208 966 852 70t 1,600 | 1.384 | 1,106 976 803 ¢. live load deflection limit, Li360 or L/500.
18 17 E for L/360 2.00 1.35 1.08 6.78 0.84 0.48 1.57 1.26 0.90 0.7% 0.56
E for L/500 187 151 1.08 0.89 0.67 1.75 126 104 078 2. Cnmpute the allowable design values for the grade and species of Jumber lamination using the following
[ 1,585 | 1,371 | 1,088 | 967 797 74 1,810 | 1,566 | 1,252 | 1,106 | 911 817
20 19 E for L]360 1.68 1.35 0.97 0.80 0.67 0.56 1.96 1.58 1.13 0.84 0.70 0.60 F = F,CuCrCp €, E' =ECy
£ for Li500 188 | 13¢ | 111 | 083 | 0.0 157 | 130 [ 097 | 083 ;
where
fy 1.536 | 1,230 | 1,086 | 896 804 1752 | 1,403 | 1,239 | 1022 | 817 F,' = allowable bending stress {lbfin®) Cy = wet service facter
22 21 E’ for L3860 165 1 118 | 098 | 0.73 | 0.52 193 | 138 | 115 | 0.86 | 0.73 F, = tabulated bending stress {fbfin’ G; =~ size factor
E' for 1/500 164 138 102 0.86 102 159 119 101 £ = allowable modulus of elaslic.ity (Ihl?nz) C, = ivad ({uyatinn factor
E = tabulated modulus of elasticity (ibfin? C, = repetitive member factor
Fy 1367 | 1,208 | 997 896 1567 | 1,376 | 1,136 | 1,020
24 23 E for L/360 1.58 1.31 098 | 0.83 1.84 | 163 | 115 | 097 3. Enter the table and select a deck thickness based on the design criteria and allowable material properties
E’ for L1500 182 1.36 115 159 135 previously determined. The allowable material property vafues for F,' and E' must be greater than or equal to the
ing table vaiues for the deck thickness selected. if not, the design criteria andfor material properties
Ry’ 1,373 | 1,134 | 1,019 1,661 | 1,281 | 1,158 must he revised untii acceptable values are achieved.
28 25 E’ for L1360 1.72 | 1.28 | 108 200 | 150 | 1.27 Material Grade and Spacies Unknown
E’ for L/500 1.78 1.51 177
T 1. D ine the required design criteria for
i3 1,302 | 1,170 1481 ] 1,329 a. span length measured center~to-center of bearings;
28 27 E’ for 1360 181 137 1.89 160 b. vehicle loading, AASHTO H320-44 or HS25-44; and
- - - - c. live load deflection limit, L{360 or L500.
£’ for L300 1.80
2. Enter the table and select a deck thickness based on the design criteria. Note the required minimum allowable
a - Rough sawn sizes are 8, 10, 12, 14, and 16~in.; design values for Fy' and E'.
dressed sizes are 9%, 11%, 13%, and 15%~in. i .
3. Select a grade and species of dimension lumber that provides the minimum allowable design values.
The bridge superstructures depicted on these drawings were SN Nail-Laminated Decks I | Deck Design Table
developed under a cooperative research agreement between H ‘ ]
the Federal Highway Administration, the USDA Forest Service, B\ %a
Forest Products Laboratory, and Laminated Concepts, Inc. e & Standard Plans for Timber Bridge Superstructures ‘ December 2000 Sheet 4 of 4




ongitudinal Deck Systems:
Spike-Laminated Decks
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Plan, Profile, and Section Views

X X X I
(] T 1T 1
Panel Width
e
Width
1." Wearing
surfoce,
see Note 9.
’ﬁ T T F
| X X Nl
I L 1
Length

'v\— &

Deck thickness, t,
see Sheet 4 of 4.

Stiffener beam {glulam
or steel), see Sheet 3 of 4

Bridge railing,
see Note 8. —\Nr

} Width

L=Bridge span meosured
c—c of bearings

Length=Bridge length measured

out—out

Width=Bridge width measured

out—out

Substructure shown for
illustration only,
see Note 6.

General Notes

DESIGN

1. These drawings are for longitudinal spike—{aminated timber bridge decks. The decks consist
af a series of nominal 4~in. dimension lumber laminations that are prefabricated into a series of
partial-width deck panels. The panels are placed side-by-side between supports and
interconnected with transverse stiffener beams. Lumber laminations shall be continuous {full
length) between supports with no butt~joints. The designs are appficable for single— and
doublelane and unskewed and skewed bridges up to 34 ft Jang. Design truck loading is AASHTO
HS 20-44 or HS 25-44, with live load deflection limits of L/360 or 1500,

2. Deck panels shalf be prefabricated at a manufacturing facility by placing spikes with a hydraufic
press into prehored holes as specified in Timber Bridges: Design, Construction, Inspection, and
Maintenance (Ritter, 1980).

3. The designs comply with the 1996 AASHTO Standard Specifications for Highway Bridges,
with1998 Interims, published by the American Association of State Highway and Transportation
Officials (AASHT0), except where noted. Load distribution widths are assumed to be the width
of the tire {as defined by AASHTO} plus twice the deck thickness.

4, Minimum reguired timber design values are provided for single span bridge lengths of 12 to 34
ftin 2-ft increments. The required minimum deck thickness for a specific bridge length can be
selected from the table on Sheet 4 of 4, based on material, loading, and deflection.

5. Bridge width is variable by adjusting the width of the deck panels.

6. The design assumes a uniform hearing length of 12 in. at both bridge ends and a span length,
L, measured center—fo—center of bearings. A longer bearing length will resuit in a slightly more
conservative design. Substructure connection details are provided on Page 34.

7. Multiple span bridges may be constructed using a series of simple spans based on the designs
presented in these drawings. Multiple span continusus bridges are also commonly used and may
be more economical but require site-specific design. Refer to Page 34 for intermediate support
connection details for both simple and continuous spans.

8. Bridge rait and curb drawings are for illustration purposes only and must be designed based on
site specific requirements. Deck designs are based on an assumed dead load of 10 1jft? for the
rail and curb system. Crashwaorthy raif designs are available in Plans for Crash-Tested Bridge
Railings for Longitudinal Wood Decks (Ritter et al 1995} and Plans for Crash-Tested Bridge
Railings for Longitudinal Wood Decks on Low-Volume Roads (Ritter et al.1948).

9. An asphalt wearing surface with a gectextile fabric ar membrane is recommendad for most
timber bridge applications. Dack designs are hased on an assumed dead load of 38 In/ft” for an
asphalt wearing surface {approximately 3 in). Refer to Page 53 for recommended asphalt
wearing surface construction details.

10. These designs are intended for informational purposes anly and, due to petential variations
in design requirements and use conditions, should be verified by a qualified professional engineer.

MATERIAL AND FABRICATION
Wood

11. Sawn lumber shall comgly with the requirements of AASHTQ M168 and may be any species,
provided it is treatahle with wood preservatives and tabulated design values are provided in the

AASHTO Standard Specifications for Highway Bridges.

12. Sawn lumber may be rough sawn or dressed {S4S). Rough-sawn lumber shall be surfaced
an ane side ($1S) ta ensure uniform thickness for all laminations.

13. Insofar as is practical, all wood members shalt be cut, drilled, and atherwise fabricated prior
to pressure treatment with wood preservatives.

Preservative Treatment
14, All lumber shall be treated in accordance with AASHTO M133 and AWPA Standard C14 with
one of the following preservatives:

a. Coal tar creosote conforming to AWPA Standard P1/P13.

b. Suitabie oilbarne preservative conforming to AWPA Standard P8 in hydrocarhon solvent, Type
Aor TypeC.

c. Suitable waterborne preservative conforming to AWPA Standard P5. Lumber treated with a
waterhorne preservative shall be re—dried to a maximum moisture content of 19 percent.

15. Treated material shall treatment ized in Bost M:
Practices for the Use of Treated Wood in Aquatic Frvironments (WWPI 1996) to ensure alf
swrfaces are free of excess preservative and chemieals are fixated in the wood.

Steel Fasteners and Hardware
186. Stee! components shall comply with the requirements of ASTM A36.

17. Spikes shall be common wire or deformed shank conforming to ASTM 1667.

18. Bolts and lag screws shall comply with the requirements of ANSHASME Standard B18.2.1-
1981, Grade 2,

19. Al steel components and fasteners shall be galvanized in accordance with AASHTO M111
or AASHTQ M232, or otherwise protected from corrosion.

20. Washers shall be provided under bo!t and lag screw heads and under nuts that are in contact
with wood. Washers may be omitted under heads of special timber bolts or dome-head bolts
when the size and strength of the head is sufficient to develop coanection strength without woed
crushing.

CONSTRUCTION

21. Deck panels shall be interconnected with transverse stifiener heams as shown gn Sheet 3
of 4.

22. Al wood and metat compenents shall be handled and stored carefully so as not to damage
the material. if damage does eccur, exposed untreated wood shall be field treated in accordance
with AASHT( M133. Damage to galvanized surfaces shall be repaired with a cold galvanizing
compound or other approved coating.

23. The application of 2 bi sealer is o prevent excessive wood checking
in areas where the wood end grain is exposed. Verticaljoint surfaces, between deck panels, may
also be coated to minimize moisture penetration. Any commercially avaifable roofing cement is
sifective.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Deck Panel and Transverse Stiffener Beam Layout

3/4 in. ® dome head bolt—x\ 3/4 in. 8 dome head bollX\

Notes

1. Transverse stiffener beams shall be attached to the deck underside to transfer lpads between adjacent panels.
Transverse stiffener beams are placed at midspan and at intermediate locations, while nat exceeding a 19-ft
spacing (see Tabie 2.1). For unskewed crossings, stiffener beams shall be placed perpendicular to the bridge
span. For skewed crossings, stiffener beams shall be placed parallel to the abutments.

2. Transverse stiffener beams shall be manufactured of glutam or steel. For western species glulam, a
Combination Symbet Ne. 2 beam measuring 6-3/4—in. wide and 4-1/2~in. deep may be used. For souther pine
glulam, a Combination Symbol No. 48 beam measuring 5-in. wide and 5-1/2-in. deep may he used. For steel,
amiscellaneous channel (MCBx 15.1) beam may be used. Other glulam comhbinations or steet shapes may be used

deck I deck I
. H rovided they are of sufficient size and stiffness to pravide a minimum £l of 80,060 lb-in”.
] B ¥ D
Cut washer Steel stiffener Beam v L \ Glulom stiffener beam 3. Transverse stiffener beams shall be attached to the deck panels with 3/4—in.~diameter thru—bolts placed
and nut see Note 2. J ;T' see Note 2. ’ appreximately 6-in. from the panel edges. For the exterior paneis, the stiffener beam shall extend a minimum
Moalleable iron washer of 18-in. heyond the parel interface.
ond nut
Transverse Stiffener Beam Connection - Steel Channel Transverse Stiffener Beam Connection - Giulam Beam
Side View Side View
Table 2.1 - Transverse Stiffener Layaut
Bridge
Lengtht S
Bridge Length /———————Bridge Leng{h_________7 jus No. {tth
s s s s / s s s s ] 12 ! 68
/ / / 14 1 70
Skew / / / 16 1 8.0
! A L[ i i e 18 1 )
To? To! To! Tol Tol Tol -
Il I B /1 // i 20 3 50
Ial lol Iol L / Io / L /
=t = = i~ £ + 2 3 55
Width : : : E : : Panel width Width /I// I/// //// 24 3 8.0
& ‘ :°:j{5" & gt a5 2 3 o5
o B"™ o o o' 8" o ©
I 1 I I /1 1 28 3 78
K |1 ) 1{’ ! ,L / I/ I
1 1 1% /A 7l o 30 3 75
Tof Tof o - Y o of v
18 18
U u L/ L/ L/ 32 3 80
JL— . 34 3 8.5
S = transverse stiffener beam spacing
Transverse Stiffener Beam - Unskewed Crossi T Stiffener Beam - Skewed Crossings
Plan View Plan View
The bridge superstructures depicted on these drawings were o, Spike-Laminated Decks Deck Panel and Stiffener Beam Configuration
developed under a cooperative research agreemerit between f “é
the Federal Highway Administration, the USDA Forest Service, R\ vjp
Forest Products Laboratory, and Laminated Conceplts, Inc. et Standard Plans for Timber Bridge Superstructures i ! December 2000 ! 1 Sheet3of 4




Table 2.2 — Spike-Laminated Deck Design Table

. Table Instructions
_ AASHTO HS20-44 Loading | AASHTO HS25-44 Loading
Bridge || Span Required The table on this sheet is for determining the reguired deck thickness for spike-laminated timber bridge decks. The
Length L Vale Minimum Required F,’ {Ibfin®) and E’ (x10° Ibfin®) Values For Actual Deck Thickness® (t} Values Ranging from 8 to 16~in. criteria for deck thickness selection are based on the span length, vehicle Inading, five foad deflection limit, and material
{ft) {#t} properties for the grade and species of lumber. The table provides the minimum required aflowable design values for
8 9% 10 1% 12 13% 14 15% 16 8 9% 10 1% 12 13% 14 15% 16 bending strength {F,’} and modulus of elasticity {E"), hased on the vehicle live load, deck dead load, and an assumed dead
v Y load of 10 Ift? fur the railinglcurh and 38 IbJft* for the asphalt wearing surface. Allowahle design values for horizontal
il 1490 | 1,053 | 873 k727 | 1223 | 1015 | 765 shear {F,'} are not listed because horizantal shear is not critical for shallow deck sections. Blank cells in the table denote
12 n E'forl/360 |j 1.36 | 0.2 | 063 1.60 | 087 | 074 | 049 cases where the required design values exceed those typically available or that resultin ivel designs.
E’ for LS00 |} 1.89 1.14 0.87 1.35 1.03 0.68
- The table may be used in two ways. When the grade and species of the lumber are known, the designer must determine
i 1785 | 1264 | 1.048 | 791 1465 | 1.217 | 818 788 the allowable design values for the material, then compare them to the values given in the table. The allowable design
14 13 ff E'for 360N 1.80 | 115 | 0.88 | 0.58 136 | 103 | 088 | 055 values must be greater than or equal to the table values based on the selected deck thickness, span length, vehicle
E for LI500 150 122 | 0.80 188 | 144 | 095 | 676 loading, and deflection limit. Alternatively, when the material grade and species are unknown, minimum required F,’ and
7 E' values may be obtained from the table hased on the span length, deck thickness, ioading, and deflection limit. A grade
fu 1481 | 1230 | 929 796 1713 | 1A% | 1076 823 28 and species of lumber that meets these minimum allowable design values may then be selected. Specific pracedures for
16 15 || E"for L1360 153 | 147 | 077 | 081 180 | 138 | 001 | 073 | 051 table use fallow:
E’ for L1500 1.62 1.07 0.85 1.91 127 1.01 0.71 ) .
R 1700 | 1417 | 1072 | 919 | 727 1637 | 1238 | 1083 | 840 | 737 Material racfe and Sogcies Known
18 17 E’ for LI360 1.87 1.50 0.98 0.79 0.55 177 017 094 0.66 0.54 1.D ine the required design criteria for
£ far L/500 1.38 1.10 0.77 1.63 1.30 0.92 0.75 a. span length measured center-to~center of bearings;
S b. vehicle loading, AASHTO HS20-44 or HS25-44; and
Fy 1609 | 1,21 | 1047 | 828 | 728 TADG | 1,207 | 955 | 839 | 685 c. five foad deffection limit, LI360 or L/509.
20 19 E’ for L360 1.87 124 0.99 0.69 057 1.47 117 0.82 0.68 0.50
£ for L/500 172 137 | 898 | 0.79 162 | 114 | 094 | 0.59 2. Compute the allowable design values for the grade and species of fumber lamination using the fallowing equations:
F' 1371 | 1,178 | 934 821 673 602 1,577 1 1,385 | 1,074 | 944 772 690 A .
Fy = F 0y GGy 6, E = ECy
22 hal E for LI360 151 120 | 085 | 069 | 051 | 043 179 | 143 | 101 { 083 | 081 | 051
E’ for 1/500 1.67 1.17 0.96 6.71 0.60 1.98 140 115 0.85 i} ] where N
3 f," = allowable bending stress {tbjin’} Cy = wet service factor
A 1314 | 1084 | 918 | 753 | 675 1,508 | 1196 | 1052 | 862 1 771 F, = tabulated bending stress (bfin?) ¢ = size factor
24 23 E’ for L/360 161 1.13 043 0.88 0.57 191 1.34 1.1 8.82 0.89 £ = allowable modulus of elasticity (bfin?) €y = load duration factor
E for 1/500 157 1.29 | 095 | 0.80 187 | 154 | 113 1 095 E = tahofated modulus of elasticity (Ibfin? €, = repetitive member factor
R 1,189 | 1047 85 770 1361 | 1197 | 982 879 3. Enter the table and select a deck thickness hased on the design criteria and allowable material properties previously
26 25 E’ for LI360 148 | 122 | 089 | 0.75 1.76 145 1.07 | 0.90 ined. The allowable material property values for F,” and E” must be greater than or equal to the corresponding
E* for L{500 1.69 1.24 1.04 148 1.25 table values for the deck thickness selected. if not, the design criteria andfor material properties must be revised until
[ 1,965 ] 1,202 | 988 | 885 1.375 | 1,128 | 1,008 values are achieved.
28 27 | E for 360 186 | 153 | 1.13 | 0.95 182 | 134 | 113 Material Grade and Species Unknown
E' for Lj500 156 | 131 187 | 157 ) o
X 1362 | 1.120 ] 1003 1278 | 1188 1. the reguired design criteria for .
a. span length measured center-to-center of bearings;
30 28 || E for LI380 187 | 138 | 1.16 1.64 | 1.38 b. vehicle foading, AASHTO HS20-44 or HS25-44; and
£ for 1500 1.91 1861 1,92 ¢. live load deflection limit, 1/368 or L/580.
i 1255 | 1125 1431 | 1287 2. Enter the table and select a deck thickness based on the design criteria. Note the required minimum allowable design
32 3 E’ for 1/360 1.65 1.39 197 1.66 values for F,' and £'.
£ for /500 192 o ) B !
R 1,395 | 1251 1423 3. Select a grade and species of dimension Jumber that provides the minimum allowable design values.
34 33 E for L/360 1.94 1863 1.95
E’ for Lj500
a — Rough-sawn sizes are 8, 10, 12, 14, and 16-in. and dressed sizes are 8%, 11%, 13%, and 15%-in.
The bridge superstructures depicted on these drawings were 23 ] Spike-Laminated Decks i Deck Design Table
developed under a cooperative research agresmsnt between ‘
the Federal Highway Administration, the USDA Forest Service, A f
Forest Products Laboratory, and Laminated Concepts, Inc. Pounr s Standard Plans for Timber Bridge Superstructures ‘ I December 2000 , Sheet 4 of 4




Longitudinal Deck Systems:
Stress-Laminated Sawn Lumber Decks

The bridge superstructures depicted on these drawings were o T [ Stress-Laminated Sawn Lumber Decks Title Page
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Plan, Profile, and Section Views

High—strength
£ 1 = ¥ 1 steel bar,
= see Note 8.

Butt—joints,
x ﬁ/_see Note 9.

Wearing surface,
see Note 11.

Length

Bridge roiling,
see Note 10.

X
Deck thickness, t,
see Note 3.

! Width

Wwidth

L=Bridge spon measured
c—¢ of bearings

Length=Bridge length measured
t

out—ou

Width=Bridge width measured

out—out

Substructure shown for
illustration only, see
Note 5.

General Notes

DESIGN

1. These drawings are for longitudinal stress-laminated timber bridge decks. The decks consist of a series of nominal
2~ to A-in.~thick sawn lumber laminations that are placed on edge between supports and

15. Insofar as is practical, ali lumber shall be cut, drilled, and completely fabricated prior to pressure treatment with
waod preservatives. Refer to Sheet 5 of @ and Sheet 7 of 9 for information on stressing bar hofe layout and diameter.

Preservative Treatment

with high-strength steel bars. Deck laminations of various lengths may be placed in a repetitive butt joint pattern when
full-span lumber is not availabla. Tha designs ara applicabla for singls- and double—lane and unskewed and skewed
bridges up to 34 ft long. Design truck loading is AASHTD HS 20-44 or HS 25-44, with live Ioad deflection fimits of
L1380 or L/500.

2. The designs comply with the 1996 Standard Specifications for Highway Bridges, with 1898 interims, and the 1991
Guide Specifications for the Design of Stress-Laminated Wood Decks, published by the American Association of State
Highway and Transportation Officials (AASHTO), except where noted. Load distibution widths are assumed to he the
width of the tire {as defined by AASHTD) plus twice the deck thickness and have been adjusted by a factor of 1.15
for deflection calculations. The designs are based upan an interlaminar prestress of 100 lbfin? which has been shown
to provide optimum field performance.

3. Minimum reguired timber design value for single-span bridge lengths of 10 to 34 f{ in 2-it increments.
‘The required minimum deck thickness for a specific bridge jength can be selected from tables on Sheet 6 of 9 and Sheet
8 of 8, based on material, foading, and deflection.

4. Bridge width is variable by adjusting the number of lumber faminations.

5. The design assumes a uniform bearing fength of 12-in. at hoth bridge ends and a span length, L, measured
center~to-center of bearings. A longer bearing tength will result in a slightfy more conservative design. Substructure
connection details are provided on Page 34.

6. Multiple span bridges may be constructed using a series of simple spans hased on the designs presented in these
drawings. Multiple span continuous bridges are also commanly used and may be more economical but reguire
site-specific design. Refer to Page 34 for intermediate support connection details for both simpls and continuous
spans.

7. Skewed crossings are limited to 15° maximum by AASHTQ. Refer tu Shext 4 of 9 for information regarding design
considerations and stressing bar layout for skewed bridges.

8. High-strength steel bars are nominal 6/8 or 1 in. diameter. The diameter and spacing of bars depends on the deck
thickness and span as shown on Sheet 5 of 9 and Sheet 7 of 9.

9. Butt joints are permitted for longer spans as shown on Sheet 7 of 9. Butt-joints are limited transversely to 1 joint
in every 4 adjacent laminations and are spaced 4-ft longitudinally.

16. Al lumber shall be treated in accordance with AASHTC M133 and AWPA Standard G14 with ane of the following
proscrvatives:

a. Coal tar creosote conforming to AWPA Standard P1/P13.

b. Suitable oilherne preservative conforming to AWPA Standard P8 in hydracarhon solvent, Type A or Type C.

c. Suitable waterborne preservative tonforming to AWPA Standard P5. Lumber treated with a waterbome preservative
shall be re-dried to a maximum moisture content of 19 percent.

17. Treated material shall falfow post treatment requi ized in Best. Practices for the Use
of Treated Wood in Aquatic Environments (WWPI 1996) to ensure all surfaces are free of excess preservative and
chemicals are fixated in the wood.

18. Preservative treatment shall be inspected and certified in accordance with AASHTO M133 and AWPA Standard

Steel Fasteners and Hardware
18. Steef plates and shapes shall comply with the requirements of ASTM A36.

20. Siressing bats shall be 5/8 or 1-in. nominal diameter and shall comply with the requirements of ASTM A722. Drder
bars at least 3-ft fonger than total deck width. Nuts and coupiers for stressing hars shall be provided by the bar
manufacturer and should be re-threaded, after galvanizing, to ensure proper fit.

21. Bolts and lag screws shall comply with the requirements of ANS/ASME Standard B18.2.1-~1981, Grade 2.

22. All steel components and fasteners shall be galvanized in accordance with AASHTO M111 or AASHTO M232 or
otherwise protected from corrosion. Galvanizing of stressing bars shall follow the recommendations of the har
manufacturer 5o as not to adversely affect the mechanical properties of the high-strength steel.

23. Washers shall be provided undes bolt and lag screw heads and under nuts that are in contact with wood. Washers
may be omitted under heads of special timber helts or dome~head bolts when the size and strength of the head is

sufficient to develop connestion strength without wead crushing.

CONSTRUCTION

24. Decks may he assembled by placing laminations on edge, side-by-side on the Temporary supports
at butt-] ]BIM focations may he required during construction. After placing all deek laminations, steed stressing bars are

10. Bridge rait and curb drawings are for illustration purposes only and must be designed based on site-specif

requirements, Deck designs are hased on an assumed dead load of 10 Ibfft? for the rait and curb system. Crashworthy
rail designs are available in Plans for Crash ~Tested Bridge Railings for Longitudinal Wood Decks (Ritter et al. 1995}
and Plans for Crash-Tested Bridge Railings for Longitudinal Wood Decks on Low-Volume Reads (Ritter et al. 1988).

1. An asphalt wearing surface with a geotextile fabric or membrane is recommended for most timber bridge
applications. For stress-laminated decks, the wearing surface should be installed after the first re-tensianing is
comgleted (see Note 25). Deck designs are based on an assumed dead load of 38 Wift? for an asphalt wearing surface
(approximately 3-in.). Refer to Page 53 for recommendad asphalt wearing surface construction details.

12. These designs are intended for informational purposes only and, due to potential variations in design reuirements
and use conditions, shouid be verified by a qualified professional engineer.

MATERIAL AND FABRICATION

Wood
13. Sawn lumber shall comgly with the requirements of AASHTD M 168 and may he any species, pmvxded itis treatable

with wood preservatives and tabulated design values the AASHTO Standard. for Highway
Bridges. The moisture content of lumber shall not exceed 19 percent at the time of installation.

14. Sawn lumber may be rough-~sawn or dressed (S4S). Rough sawn lumber shall be surfaced on une side {S18) to
ensure uniform thickness for all laminations.

lates and nuts are attached. Tensioning of the high-strength stressing
hats is typically performed with a single hydrautic jack and steef stressing ehair in a regetitive manner beginning at one
end of the bridge. When initially tensioning bars, it is important that the full tension not be applied until all laminations
are afigned and in full cnmac( with atjacent faminations. For additional information and altesnative assembly methods,
refer to jon Practices for Stress-1aminated Wood Bridge Decks (Ritter and Lee 1986).

25. Stressing bars shall be fully tensioned to the values specified on Sheet 3 of 9 and Sheet 4 of 9 in accordance with
the following sequence:

1. Initially tensioned at construction.
2. Re-tensioned 1-2 weeks after the initial tensioning.
3. Re-tensioned 6-8 weeks after the first re-tensioning.

It is recommended that the bars be checked and re—tensioned as required, 1 year after construction and at 1-2 year
intervals thereafter until the bar force stabifizes above 50 percent of the design level. If excess bar length is to be
trimmed, feave a minimum of 8-in. beyond the anchor nut to allow for re~tensioning.

26. Allwood and metal components shall be handled and stered carefully so as not to damage the material. 1f damage
does occur, exposed untreated waad shall be field treated in accordance with AASHTO M133. Damage to galvanized
surfaces shall be repaired with a cold galvanizing compound or other approved coating.

27. The application of a bituminous sealer is recommended to prevent excessive wood checking in areas where the
wood end grain is exposed. Any commercially avaitable soofing cement effective.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between

the Federal Highway Administration, the USDA Forest Service,

Forest Products Laboratory, and Laminated Concepts, Inc.
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Stressing Bér Requirements - Unskewed Bridges

Table 3.1 — Recommended Bar and End Spacings

5/8in.—-Diameter Bars 1-in.-Biameter Bars
Bridge
S X Length Bar Spacing, End Spacing, Bar Spacing, End Spacing,
it} S ift) X {ft) Sift) X
5% NN N TN ST WO N T N 10
T T T I T I I T T S = Bar spocing
| | | | l | | | | measured center—center. 12
| | | | ! | | |
: | i ] | | | | X = End spacing meocsured from 14
| bridge end to center of 1st bar.
| | | | ! | | | | 16
i\l | | | | | | | See Table 3.1 for bar spacing requirements.
18 2 1 1
R ¢ f f | I | I | | |
t t — —I } |— — — —I 20 2
| ! I | | ]
22 1
| | | | | |
| i | | | I\ 2% 2
| | | | | !
26 4 1
[ T N T \
| | | | | /‘\ ASTM A722 steel bor, see Note 2. 28 9
| | | | |
? ? ? ? ? ? ? ? Tl 30 1
32 2
Bar anchoroge,
see Sheet 9 of 9. 3 !
Table 3.2 — Recommended Design Bar Tension Forces
Bar Design Bar Tension Force (b} for Actual Deck Thickness {t) Ranging fram 8- to 16-in.
Diameter
{in) 8 9% 10 "% 12 13% l 14 ! 18% [ 16
5/8 18,200 | 22,200 24,606 27,000 28,800
Notes
1 63,600 | 67,200 l 73,200 l 76,800
1. This sheet provides stressing bar requirements for unskewed bridges. Bar requirements for skewed bridges are given an Sheet 4 of 8.

2. Ali stressing bars shall be perpendicular to the longitudinal bridge centeriine and conform ta the requirements of ASTM A722. For a deck thickness less
than, or equal to 12-in., bar diameter is 5/8 in. For decks greater than 12 in. thick, bar diameter is 1in.

3. Bar spacing (S} is 2-ft for 5/8—in.—diameter bars and 4-{t for 1-in.~diameter bars. End spacing (X) is based on bridge length and is given in Table 3.1.
Refer to Sheet 5 of 9 for layout of non-butt—jginted decks and Shest 7 of 8 for layout of butt—jointed decks.

4. Bar tension force is based on deck thickness and bar spacing, Bars shall be tensioned, in multile passes, to the design bar tension force specified in

Table 3.2. Bars shall be re-tensioned as specified in Note 25, Sheet 2 of 9.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Stressing Bar Requirements - Skewed Bridges

S = Bar spacing
measured center—center

X = End spacing measured from
end of bridge to center of 1st bar.

See Toble 3.3 for bar spacing reguirements.

Roadway ¢
skew [
angle/
i
/
f
/ Interior bar anchorage, see Sheet 9 of 9.
f
I
f
f
/ -ASTM A722 steel bor, see Note 2.
Typical bor anchorage,
see Sheet @ of 9.
Notes

1. This sheet provides stressing bar requirements for skewed bridges with a maximum skew angle of 15°. Bar requirements for unskewed bridges are given on Sheet 3 of 9.

2. All stressing hars shaii be perpendicufar to the longitudinal bridge centerline and corform to the requirements of ASTM A722, For a decks less than, or equal to 12-in.~thick, bar diameter
is 5/8 in. For decks greater than 12-in.—thick, bar diameter is {~in.

3. Bar spacing {S}is 2-ft for 5/3-in.~diameter bars and 4-ft for 1~in.~diameter bars. Typical end spacing (X} is based on bridge lergth and is given in Table 3.3, Refer to Sheet 5 of 9 for
fayout of non-butt—jointed decks and Sheet 7 of 9 for layout of butt—jointed decks.

4. Because the bridge deck is skewed, bars in the skewed zone are not fuli-length and must be anchored at interior deck fecations using the bar anchorage details given on Sheet 9 of 9. The
number of hars that must be se anchared depends on the bridge width and skew angle. Bar spacing adjustment may be required to achieve full bearing plate contact at the obtuse corner or
to maintain a minimum 6-ft har leagth at the acute corner. Spacing adjustments for bars in the skewed zone should be made based on engineering judgement; however, the bar sacing in the

skewetd zone shall not exceed the bar spacing specified in Table 3.3. End spacing may be increased to the bar spacing in the skewed zone.

8. Bar tension force is based on deck thickness and bar spacing. Bars shall be tensianed, in multiple passes, to the design bar tension force specified in Table 3.4. Bars shall be re-tensioned

as specified in Note 25, Sheet 2 of 9.

Table 3.3 — Recommended Bar and End Spacings

5/8~in.-Diameter Bars 1-in.—Diameter Bars
Bridge
Length Bar Spacing, End Spacing, Bar Spacing, End Spacing,
{ft) S ift) X S{it) X
10
12
14
16
18 2 1 1
20 2
2 1
24 2
26 4 1
28 2
30 1
3z 2
34 1
Table 3.4 — Recommended Dasign Bar Tension Forces
Bar Design Bar Tension Force {ib) for Actual Deck Thickness (1) Ranging from 8- te 16-in.
Diameter
(in.) 8 9% 10 1% 12 13% 14 ! 15% ' 16
5/8 19,200 | 22200 | 24,000 | 27000 | 28,8090
1 63,600 | 67,200 | 73,200 I 76,800

Stressing Bar Requirements - Skewed Bridges

Stress-Laminated Sawn Lumber Decks

The bridge superstructures depicted on these drawings were 2SI
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the Federal Highway Administration, the USDA Forest Service, %)
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Deck Lamination Layouts; No Butt-Joints

5/8-in.-Diameter Bars; Deck Thickness Less Than or Equal to 12 in.

Interior bar spacing (typical)

1 ft I—rZ f(—T—Z ft—[—z ft—T—Z ft—]‘—]1 ft End distance (typical)

P "N S N SN

Notes

1. This sheet shows lamination fayouts for decks with na butt-joints and 5/8~in. and 1-in. naminal bar diameters. Use 5/8-in. bars if the deck thickness
is less than or equal to 12-in., and 1-in. bars if the deck thickness is greater than 12-in.

2. Holes in the laminations for stressing bars shall he prebored at the specified bar spacing at the mid-depth of the lamination. For 5/8-in. bars, use a 1-in.
hole diameter. For 1-in. bars, use a 2-in. hole diameter. The hole diameter may be increased 1/4—in. if protective tubing (Sheet 8 of 9) is used.

i |
1014t | !
! ! 3. Refer to Table 3.5 (Sheet 6 of 9) for the required deck thickness (t} based an lumber properties, span length, Ioading, and deflection fimit.
e
121 | |
[ 1
P N S NS MR N NS N
14 1t . ! . .
1-in.-Diameter Bars; Deck Thickness Greater Than 12 in.
PN N SN N N NN SN NN .
16 ft Interior bar spacing (typicat)
1ft]1 4 ft ] 4 ft ] 4 ft l 4 ft 1‘1&
T ST TR Nt NS Nt MO NI NN N I ——_———— S
181t 18t =
L
f-—-———[ 2 ft
,_.é_é_é__é___é.__‘é:_u_.é_.é_' . e, i e, S T ek )
20t | j 201t E =
{ 1 L A ]
1 ft
2 2 L L L 0T NS St S NNt NNt W e o S P . e _.A.rj
221t | | 221t |
¢ ! - v 1 2"
‘ - N, Y. T, —te be
241t | 24t ;
f L y
1 ft
261t | ] 261t | =
[ ] I 1
Bridge length | l Bridge length l
The bridge superstructures depicted on these drawings were o T - i Deck Laminati : i
et o nose drawr 5»*‘%% Stress-Laminated Sawn Lumber Decks eck Lamination Layouts; No Butt-Joints
the Federal Highway Administration, the USDA Forest Service, R\ Ug -
Forest Products Laboratory, and Laminated Concepts, Inc. Rcid Standard Plans for Timber Bridge Superstructures December 2000 Sheet 5 of 9




Table 3.5 — Design Table for Sawn Lumber Decks with No Butt-Joints

AASHTQ H320-44 Loading AASHTO HS25--44 Loading
Bridge || Span} Required
Length L Value Minimurn Required F,” (Ibfin?) and E’ (x10° Ibfin?) Values For Actual Deck Thickness? {t) Ranging from 8 to 16-in.
{ft) (ft)
8 9% 10 1% 12 13% 14 15% 16 8 9% 10 1M% 12 13% 14 15% 16
F 1202 | 848 | 702 | 527 1396 | 988 | 819 | 616 | 526
10 9 f Eforu3eofl 079 | 048 | 037 | v2a 093 | 057 | 043 | 029 | 023
E for 500 | 1.0 | 067 | 051 | 0.34 129 | 078 | 060 | 040 | 032
[X 1,490 | 1053 | 873 | 857 | s61 1,728 | 1,224 | 1,016 | 765 | 655
12 1 || Efory360| 1.8 | 072 | 055 | 036 | 0.29 139 | 084 | 064 | 043 | 034
Eforl/500]f 164 | 0.99 [ 076 | 050 | 040 1.93 | 117 | o088 | 059 | 047
X 1,785 | 1,264 | 1,049 | 791 | 677 1,466 { 1,218 | 919 | 787
14 13 £ for LI360 || 1.65 1.00 | 0.76 | 0.56 | 0.40 118 | 090 | 060 0.48
E for Lj500 138 ! 106 | 070 | 056 164 | 125 | 083 | 066
F 1481 | 1,230 | 928 | 796 1714 | 1,425 | 1,077 | 923
18 15 || E forLi360 133 [ 101 [ 067 | 083 157 | 120 | 079 | 063
E’ for LIB00 185 | 141 [ 093 [ 074 1.66 | 110 | nss
[X 1704 [ 147 | 1,072 | 919 | 727 | 637 | 520 1,638 | 1,240 | 1,063 | 840 | 737 | 601 | 536
18 17 i E forL360 171 | 130 | 086 | 069 | 048 | 040 | 020 154 {102 | 081 | 057 | 047 | 035 | 020
E for L/500 181 | 120 [ 095 [ 067 | 055 [ 0.40 142 | 113 [ 080 [ 066 [ 048 [ 04t
[X 1609 | 1,219 | 1,047 | 829 | 728 | 505 | 532 1858 | 1407 | 1,208 | 956 | 839 | 688 | 612
20 19 |} E forLi360 163 | 108 [ 086 | 0.60 | 049 | 036 | 031 182 | 127 | 102 | 072 | 059 | 043 [ 037
E for L/500 149 1 179 [ 084 {068 | 051 | 042 177 | 141 {098 | 082 [ 060 | 051
[X 1,807 [ 1,371 | 1978 | 934 | 821 | 673 | 602 1,578 | 1,356 | 1,075 | 945 | 773 | &9
22 21 || E for Lj360 199 | 131 | 105 | 074 | 060 | 044 | 037 156 | 124 | 088 | 072 | 053 | 045
E' for /500 183 | 145 | 107 | 0.84 | 062 | 052 172 1 122 { 100 | 074 [ 062
£ 1,527 {1,314 | 1,044 | 918 | 753 | 675 1500 {1,197 | 1053 | 863 | 772
2% 23 || € forLisso 176 | 140 | 098 | 0.81 | 059 | 050 166 | 117 | 086 | 071 | 060
E for /500 1.94 [ 136 [ 112 [ 082 | 069 162 | 134 | 088 | 083
X 1496 | 1,183 { 1,04 | 889 | 770 1,362 | 1,198 | 983 [ 880
26 26 || E forLi3s0 183 | 129 [ 106 | 078 | 065 153 | 126 | 093 | 078
E' for Lj500 179 | 147 | 108 | 091 175 | 1.29 | 1.09

a — Rough-~sawn sizes are 8, 10, 12, 14, and 16~in. and dressed sizes are 9%, 11%, 13%, and 15%—in.

Tabie Instructions

The table en this sheet is for determining the required deck thickness for stress—laminated sawn lumber bridge
decks. The criteria for deck thickness selection are based on the span langth, vehicle loading, live load deflection
limit, and material properties for the grade and species of lumber. The table provides the minimum required
allowable design values for bending strength (F,) and modulus of elasticity (E* ) based on the vehicle live load, deck
dead load, and an assumed dead load of 10 Ibfft? for the railing/curb and 38 Ib/fe? for the asphalt wearing surface.
Aliowable design values for horizontal shear (F,") are not listed because horizontal shear is not critical for shallow
deck sections. Blank cells in the table denote cases where the required design values exceed those typically
available or that result in excessively conservative designs.

The table may be used in twe ways. When the material grade and species of the lumber are known, the designer
must determine the allawable design values for the material, then compare them to the values given in the table.
The allowaltle design values must be greater than or equal to the table values based on the selected deck thickness,
span length, vehicle foading, and deflection imit. Alternatively, when the material grade and species are unknown,
minimum required F,” and E’ values may he obtained from the table based on the span length, deck thickness,
loading, and deflection imit. A grade and species of fumber that meets these minimum allowable design values may
then be selected. The fellowing procedures are recommended for table use:

Material Grade and Species Known

1. Determine the required design criteria for
a. span length measured center—to—center of bearings;
b. vehicle ivading, AASHTO HS20-44 or HS25-44; and
¢. live load deflection fimit, L/360 or 1/500.

2. Compute the allowable design values for the grade and species of lumber laminations using the following
equations

o

= F, G € Gy Cis E-EC,

where

' = allowable bending stress {ibfin?)

, ~ tabulated bending stress (lbfin%

E' = allowabie modulus of elasticity {Ibfin’}
E = tabulatad modulus of elasticity (Ibfin%)

-

Cy = wet service factor
C; = size factor

C, = load duration factor
Cys = load sharing factor

m

3. Enter the table and select a deck thickness based on the design criteria and aflowable material properties
previously determined. The allowable material property values for F,’ and E’ must be greater than or equal to the
correspending tabie values for the deck thickness selected. If not, the design criteria andfor material properties
must be revised until acceptable values are achieved.

Material Grade and Species Unknown

1. Determine the required design criteria for
a. span length measured center—to—center of hearings;
b.  vehicle loading, AASHTO HS20-44 or HS25-44; and
¢. live load deflection limit, L/360 or £/500.

2. Enter the table and sefect a deck thickness hased an the design criteria. Note the required minimum aflowable
design values for F,' and E'.

3. Select a grade and species of dimensian lumber that provides the minimum allowable design values.

The bridge superstructures depicted on these drawings were Pl
developed under a cooperative research agreement between H ‘§
the Federal Highway Administration, the USDA Forest Service, A\ Vg
Forest Products Laboratory, and Laminated Concepts, Inc. Pomgs
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Deck Lamination Layouts; With Butt-Joints

5/8-in.-Diameter Bars; Deck Thickness Less Than or Equal to 12 in.

Interior bar spacing (typical)

1 ft F—TZ ftTZ ftTZ ftTZ ftTZ ftTZ ftTZ ﬂTZ ftﬁ 1 ft End distance (typical)
2
r

_.&_r_sé.__é__é__é._?é_&_.—;—lﬁ_&_‘
4 lam. pattern repeats

14 1 |
18ft - 70 . T - ] J:

7] 18,

.A..‘.A..I..A-_ PR e ,A_‘GF.L_. . J: Ny Ty

1

1 15 T 4
20t | —— —

!

F) 16 <

N
=

=l
=

. - e, 0 v Ny e P N & P . P N P N . T . + .
76 T )
24ﬁ 5 1z . T = 1z
£y I AL, I 4

Bridge length

Notes

1. This sheet shows lamination layouts for decks with butt-joints and 5/8 and 1~in. nominal bar diameters. Use a 5/B-in. bar if the deck thickness
is tess than or equal to 12-in., and use a 1-in. bar if the deck thickness is greater than 12-in.

2. Butt-joint layouts are based on a repetitive pattern of four Jaminations. Butt—jeints are limited to one joint in four adjacent laminations within a
longitudinal 4-ft distance. The length of each lamination is noted on the drawings. To facilitate construction, it may be beneficial to slightly reduce
lamination length to provide a 1/4-to 1/2-in. gap at the butt-joint. For additional information about construction methods, refer to Recommended
Lonstruction Practices for Stress-Laminated Wood Bridge Decks (Ritter and Lee 1996).

3. Holes in the laminations for stressing bars shall be prebored at the specified bar spacing at the mid—depth of the laminations. For 5/8~in. bars, use
a 1-in.~diameter hole. For T-in. bars, use a 2-in.~diameter hole. The hole diameter may be increased 1/4—in. if protective tubing (Sheet 9 of 9) is
used.

4. Refer to Table 3.6 (Sheet 8 of 8) for the required deck thickness (1) based on lumber properties, span length, loading, and deflection limit.

181

201t

22 ft

24 ft

26 ft

28 ft

301t

321t

341

1-in.-Diameter Bars; Deck Thickness Greater Than 12 in.

Interior bar spacing (typical)

1 ft
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Bridge length.
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Tahle 3.6 — Design Table for Sawn Lumber Decks with Butt-Joints

Bridge | Span| . AASHTO HS20-44 Loading | AASHTO HS25-44 Loading
Length L V;lue Minimum Required F,’ (lbfin? and E’ Values® (x10° Ikiin? for Actual Deck Thickness® (t) Ranging from 10— to 16-in.
) i 10 1% 12 13% 14 15% 16 1% 12 13% 14 15% 16
Fy’ 1,771 | 1,340 | 1,148 | 809 796 650 580 || 1550 | 1,329 | 1050 | 821 751 670
18 17 E' for L/360 || 1.63 1.08 0.86 0.60 0.50 0.36 0.31 1.27 1.02 0.72 0.59 0.43 0.37
E’ for 1/600 1.58 1.19 0.84 0.69 0.50 0.43 1.77 1.4 0.99 0.82 0.60 0.51
[N 1,624 | 1,309 [ 1,036 910 744 665 1,758 | 1,510 | 1,185 | 1,049 858 765
20 19 E’ for L1360 1.35 1.08 0.75 0.61 0.45 0.39 1.59 128 0.90 0.74 0.54 0.48
E' for L1500 1.86 149 1.05 0.88 0.84 0.53 1.76 1.24 1.03 0.75 0.64
R’ 1,714 | 1,473 | 1,168 | 1,026 | 841 753 || 1,973 | 1,695 | 1,344 | 1,181 966 864
22 2 E' for L/360 1.64 1.31 0.83 0.7% 0.55 0.48 1.95 1.55 1.10 0.90 0.66 0.56
£ for L{500 1.81 1.28 1.05 0.78 0.65 1.63 1.26 0.93 0.78
F’ 1,643 | 1,305 | 1,148 | 941 844 1,486 | 1,316 | 1,079 | 965
24 23 E' for /360 1.75 1.23 1.01 0.74 063 1.46 1.20 0.89 0.75
£ for /500 1.70 1.40 1.03 0.86 1.68 1.23 1.04
F’ 1,486 | 1,309 | 1,074 | 963 1,702 | 1498 } 1,229 | 1,100
26 25 £’ for L{360 1.61 1.33 0.98 0.81 1.91 1.68 116 0.98
E’ for /500 1.84 1.38 1.14 1.61 1.36
F’ 1,503 § 1,235 | 1,106 1,726 | 1,411 | 1,263
28 27 E’ for L1360 1.66 1.23 1.03 199 1.46 123
E for L/500 1.70 143 1.71
k' 1,400 | 1,254 1,599 | 1.431
30 29 E' for 1/360 150 126 1.78 1.50
E’ for LI500 1.75
F’ 1,569 | 1,406 1,604
32 3 E’ for /360 1.79 1.50 1.80
E’ for L{500
Fy’ 1,564
34 33 E’ for L3680 1.78
E’ for L{500

a — Table values have heen adjusted with a butt—joint factor (C,) of 0.80 for the specifie

b — Rough-sawn sizes are 8, 10, 12, 14, and 16-in.; dressed sizes are 9%, 11%, 13%, and 15%—in.

butt-joint layout of 1:4 at 4-ft as shown on Sheet 7 of 9.

Table Instructions

The table on this sheet is for determining the required deck thickness for stress-laminated sawn lumber bridge decks. The criteria for deck thickness
selection are hased on the span length, vehicle loading, live load deflection limit, and material properties for the grade and species of lumber. The table
provides the minimum required allowable design values for bending strength (F,’) and medulus of elasticity (E* ) based on the vehicle live load, deck dead
load, and an assutned dead load of 10 1bift* for the railingfcurh and 38 1b/ft” for the asphalt wearing surface. Allowable design values for horizontal shear
{F,’} are not listed because horizontal shear is not critical for shallow deck sections. Biank cells in the table denate cases where the required design values
exceed those typically available or that result in excessively conservative designs.

The table may be used in two ways. When the grade and species of the lumber are known, the designer must determine the atiowable design values for
the material, then compare it to the values given in the table. The allowable design values must be greater than or equat to the table values based on the
selected deck thickness, span length, vehicle loading, and deflection fimit. Alternatively, when the material grade and species are unknown, minimum
required F,” and E’ values may be obtained from the table based on the span length, deck thickness, loading, and defiection fimit. A grade and species of
lumber that meets these minimum afiowable design values may then be selected. The following procedures are recommended for table use:

Material Grade and Species Known

1. Determine the required design criteria for
a. span length measured center—to—center of bearings;
b. vehicle loading, AASHTO HS20-44 or HS25-44; and
c. five load deflection fimit, L/360 or L/500.

2. Compute the allowable design values for the grade and species of lumber laminations the following equations

F/ = FCyCi Gy Oy E'=EC,
where

F,’ = aliowable bending stress ilbfin%} Cy = wet service factar

F, = tabulated bending stress {ibfin%} C; = size factor

E' = allowable modulus of elasticity (lbjin’) Cy = load duration facter
E = tabulated modulus of efasticity (Ibfin*) Cys = lnad sharing factor

3. Enter the table and select a deck thickness hased on the design criteria and allowable material properties previously determined. The allowable material
property values for F,* and E' must be greater than or equal to the corresponding table values for the deck thickness sefected. If not, the design criteria
andfor material preperties must be revised until acceptable values are achieved.

Materia Grade and Species Unknown
1. Determine the required design criteria for
a.  span length measured center-~to-ceater of hearings;
b. vehicle loading, AASHTO HS20-44 or HS25-44; and
¢. live load deflection fimit, L/360 or L/500.
2. Enter the table and select a deck thickness hased on the design criteria. Note the required minimum allowable design values for F," and E',

3. Select 2 grade and species of dimension Jumber that provides the minimum allowable design values.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Servics,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Stressing Bar Anchorage Details

Steel bearing plate
/ /— Qutside lamingtion,

Vi 7 see Note 1.
@\
[\

/ \

Steel anchor p|ote-—/ \-—Hexugonul onchor nut

Side view

Lumirlgtion ends
may be squore

Cut lominations_to occept bearing and
anchor plates, Bore adjocent lamination

for nut ond in, bor ‘extension..
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Bar Anchorage - Skew Zone
Pian View

18" moximum skew

Tubing extends to
inside edge of beoring piote,

.

(11 I
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Protective PVC tubing

Neoprene "0 rings

/8 in. Bar Anchorage

End view

Stee! bearing plote, see Toble 3.7

4 x 4 x 3/4 in. steel anchor plote (typical)

<

5/8 in. diometer bar

Flat anchor nut

Steel bearing plote, see Table 3.7

4 x 6-1/2 x 1-1/4 in. steel anchor plote
with beveled hale (typicol)

1 in. diameter bar

Spherical onchor nut (iypical)

1 in. Bar Anchorage

End view

Table 3.7 — Bearing Plate Dimensions

5/8-in.-Diameter Bar 1-in.-Diameter Bars
Fjl 1-in.~Thick Bearing Plate with 3/4-in.-Diameter Center Hole 1%~in.~Thick Bearing Plate with 1-5/16-in.-Diameter Center Hole
{bin’) Deck Thickness fin.) Deck Thickness {in.)
8 | 8% | 10 % 12 13% 14 15% 16
550 - 750 8x8 8x9 14x14 15x15
750 - 800 7x7 8x8 12x12 13x13
a — These requi for compression perp to—grain values apply only to the exterior {two) laminations along each bridge edge.

Notes

1. The minimum compression perpendicular to grain tabulated stress for the exterior (two) laminations aleng each bridge edge is 550 Ihfin?. The interior deck laminations can be of lower

compression perpendicular to grain strength.

2. Anchorage systems shall consist of a steel bearing plate, anchor plate, and a high-strength steel nut. The anchor plate size is 4 x 4 x 3{4—in. for 5/8—in. diameter bars and 4 x 6-1/2 x 1-1/4—in.

for 1-in. diameter bars. Bearing plate size is given in Table 3.7 and depends on the deck thickaess, bar spacing, and the

the exterior {two) laminations along each bridge edge.

tabulated ive stress

to prain{F,,) of

3. For a 1-in. har diameter, a spherical anchor nut with a beveled hole in the anchor plate, supplied by the bar manufacturer, is typically used. A flat hex nut and ancher plate may he used at the

discretion of the dasigner.

4. To prevent corrosion of galvanized stressing bars, protective tubing {see detail this page} is recommended when the laminations are not treated with oilberne preservatives {the off solvents coat
and provide some protection of steet cornponents} ar when the bridge will be subjected to deicing salt. To be flexible as the deck compresses during bar tensioning, two PVC tube diameters are

used with an overlap section near the center of the bridge which is sealed with O-rings.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, inc.

Stress-Laminated Sawn Lumber Decks

Stressing Bar Anchorage Details
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Longitudinal Deck Systems:
Stress-Laminated Glulam Decks

The bridge superstructures depicted on these drawings were S Stress-Laminated Glulam Decks Title Page

developed under a cooperative research agreement between %

the Federal Highway Administration, the USDA Forest Service, %4 %p

Forest Products Laboratory, and Laminated Concepts, inc. P ‘ Standard Plans for Timber Bridge Supersfructures December 2000 l i Sheet 1 of 7
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Plan, Profile, and Section Views
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Bridge railing,
see Note 9. —\N:

Deck thickness, t

]
% ‘_see Note 3.
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width {

L=Bridge span measured
c—c of bearings.
Length=Bridge length meaosured
out—out
Width=Bridge width meosured
out—out

Substructure shown for
Hlustration only, see
Note 5.

General Notes

DESIGN

1. These drawings are for longitudi laminated glulam timber bridge decks. The deck consists of a series of glulam
timber beams with widths ranging from 3- te 8-3/4-in. that are placed en edge between supports and transversely
compressed with high-strength steel bars. The glulam beams shalt be continuous {full length) between supports with no
butt-joints. The designs are applicable for single- and double-lane and unskewed and skewed bridges up to 581t lang.
Design truck loading is AASHTO HS 20-44 or HS 25-44 with live load deflection limits of L/36C or L{500.

2. The desigas comply with the 1986 Standard Specifications for Highway Bridges, with 1998 Interims, and the 1931
Guide ification for the Design of Stress-Laminated Woed Decks, published by the American Association of State
Highway and Transportation Offivials (AASHTQ), except as noted. Load distribution widths are assumed to e width of
the tire (a3 defined by AASHTQ) plus twice the deck thickness. The designs assume an interlaminar prestress ef 100 Ibfin®
which has been shown to previde optimum field performance.

3. Mininum vequired timber design values are providad for singte~span bridge lengths of 18- to 58~ftin 2-ft increments.
Deck thi ified for standard Southern Pine and Western Species glulam sizes ranging from
12- to 21-in. The required minimum deck thickness for a specific bridge length can be selected from tables on Sheet
5 of 7 and Sheet 6 of 7, based an material, loading, and deflection requirements.

4. Bridge width is variable by adjusting the number of glulam beams or individual glulam beam width.

5. The plans assume a uniform bearing length of 12-in. at both bridge ends and a span length, L, measured
center~to-center of bearings. A longer bearing length will result in a slightly more conservative design. Substrecture
connection details are provided an Paga 34.

6. Muiltiple span bridges may be constructed using a series of simple spans based on the desluns wesen(ed in these
drawings, Multiplg i bridges are al y used and may P
design. Refer to Page 34 for intermediate support connection details for both simple and continuous spans

7. Skewe crossings are limited to 15° by AASHTO. Refer ta Sheet 4 of 7 for i di
and stressing bar layout for skewed bridges.

8. High-strength steel bars are 1-in. nominal diameter. The diameter and spacing of bars depends an the deck thickness
and span as shown on Sheet 3 of 7 and Sheet 4 of 7.

9. Bridge rail and curb drawings are for illustration purposes only and must be designed hased on site-specific
requirements. Deck designs are based on an assumed dead load of 10 1b/f¢? for the rail and curb system. Crashworthy
rail designs are avaitable in Plans for Crash- Tested Bridge Railings for Longitudinal Waod Decks (Ritter et al.1985) and
Plans for Crash-Tested Bridge Railings for Longitudinal Wood Deck on Low-Yolume Roars (Ritter et al.1998}.

10. An asphalt wearing surface with a geotextifs fabric or membrang is for most timber

For stress—laminated decks, the wearing surface should be installed after the first re-temsioning is completed (see Nate
24). Deck designs are hased on an assumed dead load of 38 ibfft* for an asphalt wearing surface (approximately 3-in.).
Refer to Page 53 for recommended asphalt wearing surface canstruction details.

11. These designs are intended for irrformational purposes onfy and, due te potential variations in design requiraments and
use conditions, should be verified by a qualified professional engineer.

MATERIAL AND FABRIGATION

Wood

12. Glulam timber beams shall comply with the requirements of AASHTO M168 and ANSIAITC A180.1 and shall be
manufactured to an industrial appearance grade using wet-use adhesives.

13. Any species of glulam may be used provided it s treatable with wood preservatives and tabulated design values are
provided in the AASHTO Standard Specifications for Highway Bridges. Combinations should be selected from the

“members stressed primarily in bending” table.

4. Insofar as is practical, all glulam shall be cut, drilled, and complately fabricated prior to pressure treatment with weod

preservatives. Refer to Sheet 3 of 7 and Sheet 4 of 7 for information on stressing bar hole fayout and diameter.

Preservative Treatment
15. Al Glulam shal he treated in accerdance with AASHTO M133 and AWPA £14 with one of the following preservatives:

4. Coal tar craosote conforming to AWPA Standard P1/P13,
b. Suitable oithorne preservative conforming to AWPA Standard P8 in hydrocarbon solvent, Type A or Type C.

6. Treated material shall follow post-treats i ized in Best Practices for the Use
of Treated Wood in Aquatic Enviropments (WP} 1996} to ensure all surfaces are free of excess preservative and
chemicals are fixated in the wood.

17. Preservative treatment shall be inspected and certified in accordance with AASHTO M133 and AWPA Standard M2.

Steel Fasteners and Hardware
18. Steet plates and shapes shall comply with the requirements of ASTM A36.

19. Stressing bars shall be nominal 1-in. diameter and shall comply with the requirements of ASTM A722. Order bars
atleast 3-ft longer than total deck width. Nuts and couplers for stressing bars shall be provided by the bar manufacturer
and shalt be re-threaded to ensure proper it after galvanizing.

20. Bolts and lag screw shall comply with the vequirements of ANSIJASME Standard B18.2.1-1981, Grade 2.

21. Al steel components and fasteners shall be galvanized in accordance with AASHTO M111 or AASHTO M232 or
atherwise protected from corrosien. Galvanizing of stressing bars shall also follow the recommendations of the har
manufacturer so as not to adversely affect the mechanical properties of the high-strength steel.

22. Washers shall be provided under bolt and fag screw heads and under nuts that are in contact with wood. Washers
‘may he omitted under heads of special timber baits or dome-head bolts when the size and sirength of the head is sufficient
to develop connection strength without wood crushing.

CONSTRUCTION

23. Decks may be assemhled by placmg glu!am nmher beams on edge, side-by-side on the substructure. After placing all
glulam timber into prebored holes and bar anch and nuts are attached.
Tensioning of the high-strength stressing bars is typically performed with a single hydraulic jack and steel stressing chair
in avepetitive manner beginning at ane end of the bridge. When initially tensioning bars, itis important that the fulf tersion
not be applied antil all glalam timber beams are aligned and in full contact with adjacent glulam timber beams. For
additional information and alternative assembly methods, refer 10 Recommended Construction Practices for Stress-
Laminated Wood Bridfge Decks (Ritter and Lee 1996).

24. Stressing bars shall be fully tensioned to the values specified on Sheet 3 of 7 and Sheet 4 of 7 in accordance with
the following sequence:

1. Initially tensioned at construgtion.
2. Re-tensioned 1-2 weeks atter the initial tensioning.
3. Re-tension 6-8 weeks after the first re~tensioning.

Htis recommended that the bars he checked and retensioned as required, 2 years after construction and at 3-5 year
intervals thereafter until the har force stabilizes abeve 50 percent of the design Jevel. If excess bar length is to be
trimmed, ieave a minimum of 8-in. beyond the anchor nut to allow for re~tensioning.

25, All wood and metal compenents shall be handled and stored carefully so as not to damage the material. f damage
does aceur, exposed untreated wood shall be field treated in accordance with AASHTO M133. Damage tn galvanized
surfaces shall he repaired with a cold galvanizing compound or other approved coating.

d checking in areas where the wood

25. The application of a hituminous sealer is to prevent excessive
end grain is exposed. Any commercially avaifable roofing cement is effective.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, inc.
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Stressing Bar Requirements - Unskewed Bridges
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Table 4.1 — Bar Spacing and Design Bar Tension Forces

T S = Bor spocing meosured
| center—center, see Toble 4.1.
|
| X = End spacing measured from bridge end
| to center of 1st bar, see Table 4.2.
|
|
B S Roadway ¢

|
I
|
N
1 \
/l\ 1in. @ ASTM A722 steel bar.
{

Bar anchoroge,
see Sheet 7 of 7.

Bar Spacing,

Deck Thickness; t $ Design Bar Tension Forge®
(in.) {it) (b}
12 57,600
12 % 59,400
13% 64,800
13% 1 66,000
15 72,000
15 s 72,600
18 % 79,200
177% 85,800
18 54,800
19% 69,300
19 % 3 70,200
20% 74,250
21 75,600

a -~ Based upon 100 Ibfin? deck interlaminar prestress.

Notes

1. This sheet pravides stressing har requi for unsk { bridges. Bar for skewed bridges
are given on Sheet 4 of 7.

2. All stressing bars shall be dicular to the | Jinal bridge line and are 1~in. neminal diameter
high-strength steel bars ing to the of ASTM A722.

3. Bar spacing (S) is specified in Table 4.1 based on deck thickness. End spacing (X) is based on bridge length
and is given in Table 4.2.

4. Bars are placed through holes prebored at mid~depth of the glulam heams.” A hole diameter of 1~3{4~in, is
recommended. The hole diameter may be increased to 2-in. if protective tubing {Sheet 7 of 7) is used.

5. Bar tension force is based on deck thickness and bar spacing. Bars shall be tensioned, in multiple passes, to
the design bar tension specified in Table 4.1. Bars shail be re-tensioned as specified in Note 24, Sheet 2 of 7.

Table 4.2 — End Spacings

4-ft Bar Spaeing 3-ft Bar Spacing
Bridge Length, L End Spacing, X Bridge Length, L End Spacing, X
(it} (ft) (i) (tt)
18 1 32 25
20 2 34 2.0
22 1 36 15
24 2 38 25
26 1 40 20
28 2 42 15
30 1 a4 25
32 2 48 20
34 1 48 1.5
36 2 50 25
38 1 52 2.0
40 2 54 15
42 1 56 25
a4 2 58 2.0

The bridge superstructures depicted on these drawings were «o""»«%
developed under a cooperative research agreement between f %
the Federal Highway Administration, the USDA Forest Service, b\ O{f
Forest Products Laboratory, and Laminated Concepts, Inc. pnget

Stress-Laminated Glulam Decks

Stressing Bar Requirements - Unskewed Bridges
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Stressing Bar Requirements - Skewed Bridges

r_ﬁ —

) HH HE — — — e e

S = Bar spacing for fuli—width bars
meosured center—center, see Toble 4.3.

X = End spocing measured from end of
bridge to center of 1st bar, see Table 4.4.

Notes

1. This sheet provides stressing bar requirements for skewed bridges with a maximum skew angle of 15°. Bar
requirements for unskewed bridges are given on Sheet 3 of 7.

2. All stressing bars are perpendicular to the longitudinal bridge centerline and are nominal 1-in.~diameter
high—strength stee! bars conforming to the requirements of ASTM A722.

3. Bar spacing {S) is specified in Table 4.3. Typical ead spacing (X} is hased on bridge length and is given in Table 4.4.

4. Because the bridge deck is skewed, bars in the skewed zone are not full length and must be anchered at interior
deck lncations using the har anchorage details given on Sheet 7 of 7. The number of bars that must be so anchored

| ! | |
| | | I
| | | |
| | I |
| | | |
| | | |
| | | |
e o
/ | | | [ depends on the bridge width and skew angle. Bar spacing adjustment may be required to achieve full bearing plate
7 | | t } Roodway ¢ contact at the sbtuse corner or to maintain a minimum 6-ft bar length at the acute corner. Spacing adjustments for
gi:‘e\r f | | | I bars in the skewed zene should be made based on engineering judgement; however, the bar spacing in the skewed zone
gle/ " e N L N
s shall not exceed the har spacing specified in Table 4.3. End spacing may be increased to the bar spacing.
/ \ I
,II \\\ | | ! ! 5. Bars are placed through hales prebored at mid-depth of the glulam beams. A hole diameter of 1-3/4-in. is
/l “‘ : : : : Bor anchorage, see Sheet 7 of 7. recommended. The hole diameter may be increased to 2-in. if protective tubing (Sheet 7 of 7) is used.
i 1
f n | | | | 8. Bar tension force is based on deck thickness and bar spacing. Bars shall be tensioned to the design bar tension
s T | | | [ specified in Table 4.3. Bars shall be re—tensioned as specified in Note 24, Sheet 2 of 7.
L 1
/I f \‘. | | /ﬁ\ [ iin. @ ASTM A722 steel bar.
T T 1 1 1 1 |
% Tahle 4.4 — End Spacings
Typicgl bor 7cm<;h(;rcge, 4 {t Bar Spacing 3 ft Bar Spacing
N see Sheet 7 of 7. - ; : i
Plan view Tahle 4.3 — Bar Spacing and Design Bar Tension Forces Bndge(lf.‘e)nglh, . e S;(J:SIHQ. X B”“Dﬂétﬂ)"ﬂ‘hr ' o SI(’;?'“Ur *
Deck Thickness, Bar Spacing, a
t S Design Bar Tension Force 18 1 32 25
{in.} {ft) {Ib) 20 2 34 2.0
12 57,600 22 1 36 15
12% 58,400 24 2 38 25
13% 64,800 26 1 40 2.0
13% s 66,000 28 2 42 15
15 72,000 30 1 44 25
16 Vs 72,600 32 2 46 20
16 % 79,200 34 1 48 15
177% 85,800 36 2 50 25
18 64,800 38 1 52 2.0
19% 69,300 40 2 54 15
19 % 3 70,200 42 1 56 25
20 % 74,250 44 2 58 2.0
21 75,600
a - Based upon 100 ibfin? deck interlaminar prestress.
The bridge superstructures depicted on these drawings were N Stress-Laminated Glulam Decks Stressing Bar Requirements - Skewed Bridges
developed uqder a coopefatlve research agreement between ‘%
the Federal Highway Administration, the USDA Forest Service, £\ V"
December 2000 Sheet 4 of 7

Forest Products Laboratory, and Laminated Concepts, Inc.
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Table 4.5 — Stress-Laminated Glulam Deck Design Table

AASHTO HS20-44 Loading I AASHTO HS25-44 Loading
o 5% Reguied Minimum Required F,’ (Ibfin®) and E' (x10° Iofin®) Values for Actual Deck Thickness* {t) Ranging from 12- to 21-in.
i [ | "™ T T Lo 13 | 15 [15% | 16% [ 17% | 18 | 1ow [eng| 12 | 12ee [ 13w [ 1an | 15 [1sve |16 |17 | 18 | 1ou | 1e%
R’ 919 | 855 | 595 | 665 1,063 989 | 804 | 769 | 625 | 613
18 17 || E for L/360 ]| 0.69 | 0.61 | 0.45 | 0.42 0.81 1073 | 0.54 | 0.50 | 0.37 | 0.36
E’ for L500|] 0.95 | 0.85 | 0.63 | 0.59 1.13 1 1.0t 1 0.75 | 0.70 | 0.51 | 0.58
F’ 1,047 | 974 | 793 | 759 | 619 | 607 1,208 11,123} 914 | 876 | 718 | 699
20 19 M E'forL{360(f 0.86 | 0.77 | 0.56 | D.53 | 0.39 | 0.37 1.02 | 0.91 [ 0.67 | 0.63 | 0.46 | 0.45
E'for LS00 1.19 | 1.07 | 0.78 | 0.73 | 0.54 | 0.52 141 11.27 [ 093 | 0.87 | 0.64 | 0.82
F’ 1,178 11,096 | 894 | 857 | 693 | 686 1,366 {1,262 (1,029 { 985 | 803 | 788 | 643
22 7 E’ for L/360 1.05 § 0.94 | 0.69 { 0.64 | 0.47 | 0.46 124 {111 | 0.82 | 6.77 | 056 | 0.65 | 0.40
£ for LI5004] 1.45 { 1.30 | 0.86 | 0.89 | 0.65 | 0.64 172 [ 1.55 { 1.14 | 1.07 | 0.78 | 0.76 | 0.56
£ 1,314 1,223 999 | 958 | 783 | 768 | 626 1,508 | 1,404 {1,146 | 1,098 | 897 | 880 | 719 | 597
24 23 || E'for Li360|| 140 | 1.25 | 6.92 | 0.86 | 0.63 | 0.61 | 0.45 1.66 [ 149 {1.09 | 1.02 | 0.75 | 0.73 | 0.53 | 0.40
E’ for L/500ff 1.94 | 1.74 | 1.28 | 1.20°| 0.87 | 0.85 | 0.62 152 | 142 | 1.04 | 1.01 | 0.74 | 0.56
F,’ 1,496 (1,393 | 1,138 | 1,091 893 | 876 | 718 | 598 1,304 | 1,250 } 1,021 {1,002 | 819 | 682 | 671
26 25 || E'forL/360[ 1.83 | 1.64 | 1.20 | 1.13 | 0.83 | 0.80 } 0.58 | 0.44 143 | 1.34 | 098 | 0.96 | 0.70 | 0.5Z | 0.51
E’ for Lj500 1.67 | 1.57 | 1.15 | 1.11 | 0.81 | 0.61 1.99 | 1.86 { 1.37 [ 1.33 1097 | 0.73 | 0.71
E’ 1,307 {1,253 | 1,026 | 1,006 { 825 | 688 | 677 1,435 {1,173 | 1,150 § 941 | 783 | 771 | 661 | 642
28 27 || E for LI360 152 § 142 [ 1.04 | 1.01 | 0.74 | 0.55 | 0.54 169 §1.24 | 1.20 1 0.88 | 0.66 | 0.64 | 0.50 | 0.48
E’ for 1/500 1.97 | 144 | 140 | 182 { 0.76 | 0.75 1.72 | 1.67 11.22 [ 092 | 0.88 | 0.70 | 0.67
[N 1,481 {1,420 | 1,163 | 1,141 | 936 | 780 | 768 | 661 | B42 1,328 [ 1,303 | 1,067 | 888 | 874 | 750 | 729
30 29 || E' for Li380 1.85 | 1.74 | 1.27 | 1.23 | 090 | 0.67 | 0.66 | 0.51 | 0.49 152 | t.47 | 1.08 | 0.81 | 0.79 | 0.62 | 0.59
E’ for LI500 176 [ 1.71 ] 1.25 | 0.93 | 0.91 | 0.71 | 0.68 1.50 | 1.12 | 1.08 | 0.86 | 0.82

a — Western species glulam sizes are 12, 13 %, 15, 16 %, 18, and 19 Y~in.; Southern pine glulam sizes are 12 %, 13 %, 15 %, 16 %,17 7, and 19 %—in.

Table Instructions

The table on this sheet is for determining the teck thickness for stress—laminated, glufam bridge decks. The criteria for deck
thickness selection are based on span length, vehicle loading, five load defiection fimit, and the material properties for the spacies
and glulam combination. The table provides the minimum required aliowable design vatues for bending strength (F,’) and modulus
of elasticity (E') based on the vehicle five load, deck dead lead, and an assumed dead load of 10 Ib/ft? for the railing/curb and 38
1bift? for the asphalt wearing surface. Aliowable design vafues for horizontal shear (F,’) are not fisted because horizontal shear
is not critical for shallow deck sections. Blank cells in the table denate cases where the required design values exceed those
typically available or that result in excessively conservative designs.

The table may be used in two ways. When the species and glulam combination are known, the desigrer must determine the
allowable design values for the material, then compare them to the values given in the tables above. The aflowable design values
must be greater than or equal to the table values based on the selected deck thickness, span length, vehicle foading, and deflection
limit. Alternatively, when the species and glulam combination are unknown, minimum required F,’ and £” values may be obtained
from the tables based on the span length, deck thickness, loading, and deflection limit. A species and glulam combination that
meets these minimum aliowable design values may then be selected. The following procedures are recommended for tahie use:

Species and Glulam Combination Known

1. Determine the required design criteria for
a. span length measured center-to~center of hearings;
b. vehicle loading, AASHTO HS20-44 or HS25-44; and
¢. live lad deflection limit, 1/360 or L/500.

2. Compute the allowable design values for the species and plulam combination using the following equations:
Fy' = F, Cy Gy 6y E'=ECy

where
F,” = allowable bending stress {Ibfin%
F, = tabulated bending stress (lbfin%)
E' = allowahle modulus of elasticity (Ibfin’
E = tabulated modulus of efasticity (Ibfin%}

Cy = wet service factor
Cy = volume factor
C; = load duration factor

3. Enter the table and select a deck thickness based on the design criteria and allowable material properties previously
determined. The allowable material property values for F,” and E’ must be greater than or equal to the corresponding table values
for the deck thickness selected. 1f not, the design criteria andjor material properties must be revised uatil acceptable values are
achieved.

Species and Glulam Combination Unknown

1. Determine the required design criteria for
2. span length measured eenter—to—center of hearings;
b. vehicle loading, AASHTO HS20-44 or HS25-44; and
¢. live load deflection limit, L/360 or L/500.

2. Enter the table and select a deck thickness based on the design criteria. Note the reguired minimum aflowabie design values
for f," and E'.

3. Select a species and combination of glulam that provides the minimum allowable design values. Glulam combinations should
be selected from the “members stressed primarily in bending” table.

The bridge superstructures depicted on these drawings were

developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,

Forest Products Laboratory, and Laminated Concepts, Inc.
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Table 4.5 ~ Stress-Laminated Glulam Deck Design Table, Continued

AASHTO HS20-44 Loading | AASHTO H$25-44 Loading ] AASHTO HS20-44 Loading || AASHTO H525-44 Loading
Bridge Span Bridge Span
Lerfltg)!h lth) R:’qal:::d Minimum Required F," {Ib/in) and E' {x10° Ibfin?) Values for Actual Deck Thickness? {t} Ranging from 12 to 21~in. Length L Requirad || Minimum Required F,’ {ibfin%) and E' (x10° Ibjin?} Values for Actual Deck Thickness® {t)
( 15 15% | 16% | 17% | 18 18% | 19% | 20% | 21 15 5% | 16% | 17% 18 19% [ 19% | 20% | 21 0 o Ve 19% 19% 20% 21 18% 19% 20% 21
Ry 1304 | 1,279 | 1009 | 876 | 862 | 742 | 7m0 | 637 | 612 1195 | 996 | 980 | sa2 | &17 | 720 | 6a2 £y 163 | 1589 | 1408 | 1,354 1,518
32 31 (| E'forusse0f| 152 | 148 | 108 | 08t | 079 | 062 | 059 | 048 | 045 129 | 097 | 094 | 074 | 070 | 057 | 054 50 29 | EfortiaBof 192 183 149 139 168
E' for L/500 150 | 112 | 109 | 085 | 081 | 066 | 062 179 | 134 | 131 | 103 | 098 | 080 | 075 E' for Lj500 193
Ry’ 1448 | 1,421 | 1,166 | 974 | es9 | 826 | 8oz | 709 | e82 1,327 | 1,108 | 1,088 | 935 | 909 | 801 | 770 Ry 1504 | 1,447 1,621
34 33 [ eforusoll 179 | 174 [ 127 | oes | 092 | 072 | 069 | 056 | 053 152 | 114 | 11 | 087 | 083 | 068 | 063 52 51 || € forLsago 164 153 184
E for Li500 176 | 132 | 128 ] 100 | 096 | 078 | 073 158 | 154 | 121 | 145 | 094 | 088 £’ for Lj500
R 1,203 | 1,081 | 1064 | 916 | 891 | 787 | 753 1462 | 1,226 | 1,207 | 1,087 | 1,008 | 889 | 854 R’ 1602 | 1542
36 35 || Eforlj360 147 | 110 | 107 | 084 | 080 | 065 | 061 176 | 132 | 128 | 101 | 096 | 078 | 073 54 53 f| £ forLj360 179 168
E far LI500 153 1149 | 116 | 111 { 080 | 085 183 | 179 | 140 | 134 | 108 | 102 £ for LI500
F 1428 | 1193 [ 1175 | 1012 | 98a | 878 | 827 1,353 | 1,332 | 1,145 | 1,113 | 982 | 943 Fy 1702 | 1,638
38 37 || EforLi360 168 | 126 | 123 | 096 | 092 | 075 | 070 151 | 147 | 115 | 110 | 090 | 084 56 55 || £ for1/360 195 183
E’ for Li500 175 | 17t | 133 | 127 { 104 | 097 160 | 153 | 125 | 137 £ for Lj500
% 1565 | 1,309 [ 1,289 | 1,111 | 1,080 | 955 | 902 1,483 | 1,460 | 1,255 | 1,220 | 1,076 | 1,034 F 1737
40 39 || EforLi360 191 | 143 | 130 [ 100 | 104 | 085 | 079 171 | 187 | 131 | 125 | 102 | 095 58 57 | £ fort/360 198
E for Li500 198 | 174 | 151 | 145 {138 | 110 182 | 174 {142 [ 13 E for Li500
X 1426 | 1,404 | 1,211 | 1,477 | 1,081 | 1,002 1614 | 1,589 | 1,367 | 1,320 | 1473 | 1127 2 Western species glulam sizes are 15, 16 %, 18, 19 , and 23-in;
42 41 || € torLj3s0 162 | 158 | 123 | 118 | 096 | 090 104 | 189 | 148 | 141 | 115 | 1.08 Southern pine gliam sizes are 15 %6, 16 %, 17 %, 18 %, and 20 %-in.
£ for Lj500 171 ] 163 | 133 | 195 196 | 160 | 150
R 1,546 | 1,523 | 1,313 | 1,277 | 1,130 | 1,087 1482 | 1,440 | 1,272 | 1,222
Refer to Sheet & of 7 for table instructions.
44 43 || E“forLi360 182 [ 178 | 139 | 133 | 108 | 1.01 167 | 160 | 130 | 1.2
E/ for Li500 193 | 184 | 150 | 140 181 | 169
X 1,643 | 1418 | 1,379 | 1221 | 1,178 1,598 | 1,563 | 1,372 | 1,319
48 45 || F for1j360 199 | 156 | 149 | 121 | 113 187 | 179 | 146 | 136
E for L/500 168 | 157 1.89
Fy 1525 | 1483 | 1,313 | 1,263 1669 | 1,475 | 1,418
48 47 || € fortj360 173 | 165 | 1.35 | 1.26 199 | 162 | 152
E' for 1/500 187 | 175
The bridge superstructures depicted on these drawings were LI Stress-Laminated Glulam Decks Stress-Laminated Glulam Deck Design Table
developed under a cooperative research agreement between § g
the Federal Highway Administration, tﬁe USDA Forest Service, A\ s
Forest Products Laboratory, and Laminated Concepts, Inc. De-r L Decemnber 2000 Sheet 6 of 7
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/- Beoring plote, see Table 4.6
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Table 4.6 — Required Plate Dimensions

FeL Range FeL Range
Deck Bar 560 thru 650 Ihfin® 650 thra 800 Ibfin®
Thickness Spacing
(in) {ft) Bearing Plate {in) | Anchor Plate {in.) || Bearing Plate (in) { Anchor Plate {in.)
12 12x16x 1 12x14x1
12% 12x17x1 12x15x1
13% 13x17x1 13x15x1
x17x x15x
13%
5 4 4x8%x 1% Ax6%x 1%
14x17x1
15% 15x16x1
16% 16x17x1
177 16x18x1 16x16x1
18 15x15x1 4x6%x1% 14x14x1
19%
19% 3 4x6%x 1%
15x15x1
20%
21
Notes

1. The minimum compression perpendicular to grain tabulated stress for the exterior (two) glulam faminations atong
each bridge edge is 560 bfin”. The interior gluiam can be of lower comp i 1o grain
strength.

2. Anchorage systems shall consist of a steel bearing plate, anchor plate, and a high-strength steel nut. The anchor
plate size is 4 x 6-1/2 x 1-1/4-in. for all cases. Bearing plate size is given in Tahfe 4.6 and depends on the deck
thickness, bar spacing, and the unad tahufated ive stress to grain {F,,) of the exterior
{two) glulam laminations atong each edge.

3. To prevent corrosion of galvanized stressing bars, protective tubing {see detail on this page) is recommended
when the bridge will he subjected to deicing salt. To be flexible as the deck compresses during bar tensioning, two
PVC tube diameters are used with an overlap section near the center of the bridge that is sealed with 0-rings.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.

Stress-Laminated Glulam Decks

Stressing Bar Anchorage

Standard Plans for Timber Bridge Superstructures [ l December 2000 l ‘
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Longitudinal Deck Systems:
Longitudinal Glulam Panel Decks

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepits, Inc.

Longitudinal Glulam Panel Decks Title Page
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Plan, Profile, and Section Views
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= T i see Note 9.
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Transverse stiffener beam (glulam

or steel), see Note 5.

Bridge railing,

see Note 8. _\M:
Deck thickness, t,
see Note 3.

L=Bridge spon meocsured
¢—c of bearings

Length=Bridge length measured

out—out

Width=Bridge width measured

ocut—out

Substructure shown for
illustration only,
see Note 6,

General Notes

DESIGN

1. These drawings are for longitudinal glulam timber decks. The decks consist of a series of glulam panels
that are placed side-by-side between supparts and interconnected with transverse stiffener beams. The
designs are applicable for single— and double-lane and unskewed and skewed bridges up to 38t long.
Design truck loading is AASHTO HS20-44 or HS25-44, with live load deflection limits of L/360 or
L1500

2. The designs comply with the 1986 Standard Specifications for Highway Bridges, with 1998 Interims,
published by the American Association of State Highway and Transportatian Dfficials (AASHTO), except
where noted. Load distribution is based on a foad fraction (as specified in AASHTO) applied ta each panel
based on the panel width and bridge span. Deck panels with multiple-piece laminations are assumed to
have unbonded edges.

3. Minimum required timber design values are provided for single~span bridge lengths of 12~ to 38—t
in 2-ft increments, Deck thicknesses are specified for standard Southern Pine and Western Species
glulam sizes ranging from 8-1(2 to 16-1/4 in. The required minimum deck thickness for a specific bridge
fength can be selected from tables on Sheet 5 of 6 and Sheet 6 of 8, hased on material, loading, and
deflection requirements.

4. Design calculations are based an actual deck panef widths of 42-in. for single-lane bridges and
50.9-in. for double-lane bridges. Bridge widths are variable by adjusting the number and width of deck
panels as shown on Sheet 3 of 6.

5. Deck panels are interconnected with glulam or steel-channe! transverse stiffener beams
through-bolted to the pane! undersides. Refer to Sheet 4 of 6 for transverse stiffener heam layout and
connection details.

6. The design assumes a uniform bearing fength of 12—in. at both bridge ends and a span length, L,
measured center—to—center of bearings. A longer bearing length will resultin a slightly more conservative
design. Substructure cannection details are provided on Page 34.

7. Multiple span bridges may be constructed using a series of simple spans based on the designs
presented in these drawings. Multiple span continuous bridges are also commonly used and may be more
economical but require site-specific design. Refer to Page 34 for i iate support ion detais
for both simple and continuous spans.

8. Bridge rail and curb drawings are for ilustration purposes only and must he designed based on site
specific requirements. Deck designs are based on an assumed dead foad of 10 bIft* for the rail and curb
system. Crashworthy rail designs are available in Plans for Crash- Tested Bridye Railings for Longitudinal
Wood Decks (Ritter et al.1995) and Plans for Crash-Tested Bridge Railings for Longitudinal Wood Decks
on Low-Volume foads (Ritter et al. 1988).

9. An asphalt wearing surface with a geotextile fabric or membrane is recommended for mast timber
bridge apptications. Deck designs are hased on an assumed dead foad of 38 Ibfft? for an asphalt wearing
surface (approximately 3-in.). Refer to Page 53 for recommended asphalt wearing surface construction
details.

10. These designs are intended for informational purposes only and, due ta potential variations in design
requirements and use conditiens, should be verified by a qualified professional engineer.

MATERIAL AND FABRICATION
Wood

1. Blulam deck panels shall comply with the requirements of AASHTO M168 and ANSHAITC A190.1
and shall be to an Industrial using wet-use adhesives.

12. Any species of glulam may be used provided it is treatable with wood presesvatives and tabulated
design valugs are provided in the AASHTO Standard Specifications for Highway Bridges. Deck panef
glulam combinations should he sefected from the tables for “members stressed primarily in axial tension
or compression”.

13. Insofar as is practical, all glulam shall be cut, drifled, and completely fabricated prior to pressure
treatment with preservatives. Refer to Sheet 3 of 6 and Sheet 4 of 6 for layout datails.

Preservative Treatment
14. All glulam shall be treated in accordance with AASHTO M133 and AWPA Standard C14 with one
of the following preservatives:

a. Coal tar creosote confarming 1o AWPA Standard P1/P13
b. Suitable ail borne preservatives conforming to AWPA Standard P8 in hydrocarhon solvent, Type A or
Type C.

15. Treated material shall follow post-treatment i ized in Best
Practices for the Use of Treated Wood in Aquatic Envirenments (WWPI 1996) to ensure alf surfaces are
free of excess preservative and chemicals are fixated in the wood.

18. Preservative treatment shail ba inspected and certified in accordance with AASHTO M133 and AWPA
Standard M2.

Steel Fasteners and Hardwarg
17. Steel plates and shapes shall comply with the requirements of ASTM A36,

18. Bolts and Jag screws shall comply with the reguirements of ANSI/ASME Standard B18.2.1-1981,
Grade 2.

18. All steel components and fasteners shall be galvanized in accardance with AASHTG M111 or
AASHTO M232 or atherwise protected from corrosion.

20. Washers shall be provided under bolt and lag screw heads and under puts that are in contact with
wood. Washers may be omitted under heads of special timber bolts or dome-head balts when the size
and strength of the head is sufficient to develop connection strength without wood crushing.

CONSTRUCTION

21. Longitudinal giulam decks are typically constructed by placing the center panels first, then placing
the outside panels. Stiffener heams should be attached as the panels are placed, but connecting bolts
sheuld not be tightened beyond hand tight until aff panels are in place.

22. Glulam panels may swell slightly in the transverse direction due to moisture content increases
in-service. In constructing supports, space should be left at the bridge edges ta allow for possible lateral
expansion. Pravisions for longitudinal expansion, paraliet te traffic, are not reguired since little expansion
will occur in this direction.

23. Al wood and metal components shall be handled and stored carefully so as not to damage the
material. If damage does occur, exposed, untreated waod shall be field ireated in accordance with
AASHTO M133. Damage to galvanized surfaces shall be repaired with 2 cold galvanizing compound or
other approved coating.

24. The application of a hituminous sealer is to prevent excessive wood checking in areas
where the wood end grain is exposed. Vertical joint surfaces, between glulam panels, should aiso he
coated to minimize moisture penetration. Ary commercially available roofing cement is effective.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Deck Panel Layouts

Single-Lane Bridges

Notes

1. Deck panel fayouts on this sheet are for single-lane bridges of nominal 12— and 16-ft roadway widths and double-lane bridges of nominal 24—, 28—,
and 32-ft roadway widths. Actual bridge widths vary slightly from naminal widths deperding on the panef width, which is a multiple of the standard
{amination thickness.

2. Actual bridge widths are given in Table 5.1 hased on 1-1/2~in.~thick laminations for Western Species glulam and 1-3{8-in.~thick laminations for
Sauthern Pine glulam. The nominal bridge width (X} assumes a 1-ft wide curb/railing along each deck edge.

3. Load distribution far longitudinat glulam deck panels is a function of the panef width. These designs are based on a panel width of 42-in, for
single—tane hridges and 50.9-in. for double—lane bridges. Panel wigths larger than the assumed values result in a slightly more conservative design which
is typically negligible for the widths given in Table 5.1.

4. Refer to Sheet 4 of § for transverse stiffener beam layouts and Sheet 5 of 6 and Sheet 6 of 6 for deck thickness requirements.

X
Y | Y | Table 5.1 — Deck Panel Summary
A
% w G [l ¢ K] Total Western Species Glulam Southern Pine Glulam
o P Norinal Nominal otal {1~1/2 in. thick laminations) {1-3/8 in. thick laminations)
{‘% | | | —‘ ({g | | ! | | -‘ Readway Bridge Number
T + r Width, Width, of . Bridge Width " Bridge Width
‘—!—' | Y X Panels Pane:Nwmh, Out-Out Pane:NWIdih. Out-Out
12 ft Roadway Width 16 ft Roa Width P ’
End view End view (t) (tt) {in.) (i) {in.) {ft)
12 14 4 42,0 14.00 426 14.20
16 18 5 435 18.13 44.0 18.33
X = Nominal bridge width (out—out)
Y = Nominal roadway width 24 26 6 525 26.13 52.3 26.13
W,= Deck panel width 28 30 7 51.0 29.75 52.3 30.47
Double-Lane Bridges 32 34 8 51.0 34.00 50.8 33.92
X X X
: | | : | | : |
I 1 I 1 I |
W, € H] R W, € ] K W, € K
! g ! = |
! | | I [ ] [ I L | [ [ 1 I I ] I L
| | |
241t Width 28 ft Roadway Width 321t R Width
End view End view End view
The bridge superstructures depicted on thes drawings were s, Longitudinal Glulam Panel Decks Deck Panel Layouts
developed under a cooperative research agreement between ‘%
the Federal Highway Administration, the USDA Forest Service, A\ Vf’
Forest Products Laboratory, and Laminated Concepts, Inc. = Standard Plans for Timber Bridge Superstructures December 2000 Sheet 3 of 6
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Transverse Stiffener Beam Layout

3/4 in. @ dome head bolt 3/4 in, ¢ dome head bolt

Notes

1. Transverse stiffener beams shall be attached to the deck underside to transfer loads between adjacent panels. Transverse stiffener
beams are placed at midspan and at iniermediate Iocatians, while not exceeding a 10-ft spacing (see Table 5.2). For unskewed and skewed

crossings, stiffener beams shall be placed parallel to the abutments.

T
i Slot holes
1 in channel
deck deck
1]

Slot holes
in glulam

2. Transverse stiffener beams shall be manufactured of glulam timber or steel. For Western Species glufam, a Combination 2 beam measuring
6-3/4—in.-wide and 4-1/2—in.—deep may be used. For Southern Pine plular, a Combination 48 beam, 5-in.-wide and 5-1/2-in.-deep
may be used. For steel, amisceltaneous channel (MC6x15.1} beam may be used. Other glulam combinations or steel shapes may be used

Cut wosher: ~— Steel stiffener Beam

\Glulcm stitfener beom,

provided they are of sufficient size and stiffness to provide a minimum E'{ of 80,000 Ib—in®.

3. Transverse stiffener beams shail be attached to the deck panels with 3/4-in.~diameter through-holts ptaced approximately 6~in. from

ond nut see Note 2. o see Note 2. panel edges. Far the exterior panels, the transverse stiffener beam shalf extend a minimum of 18~in. heyend the panel interface. Boit holes
Malleable iron washer in the transverse stiffener beams shall be slotted {twice holt diameter) in the direction of the stiffener beam length to allow for possible
ond nut deck panel sweling.
Steel Channel Connection Giulam Beam Connection Table 5.2 — Stiffener Requirement
Side View Side View able 5.2 — Stiffener Requirements
Bridge Number Stiffener
Length of Spacing, S
{f1) Stiffeners {ft}
Bridge Length /“——‘—_Bridge Length—7 12 1 6.0
S S S S / S F S S f S / 14 1 7.0
/ / / 16 1 8.0
Skew / / / 18 1 9.0
n n N " .
= = o 1t A 4 Ao 2 : 20
) ) o o o 0!
I il I /1 1 17 2 3 55
11 Il I ! / 11 24 3 6.0
Il °r Il I°:/ % A
1ot Tor tof /’o /'a’ I'o’ 28 3 6.5
Width : : } : : : Panel width Width //I III /// 28 3 7.0
g :°:_,L6" & i ) 3 15
i o @ @ o
I b l /l/ f I// /// 2 3 80
11 I I ! / !
o 2 f g & £ = : =
o o o * o o o ”
i 18 L/ L/ L/ 18 36 3 9.0
38 3 9.5
— S - Transverse stiffener beam spacing

Transverse Stiffener Layout - Uns} d Crossings

Plan View

Transverse Stiffener Layout - Skewed Crossings
Plan View

The bridge superstructures depicted on these drawings were B Longitudinal Glulam Panel Decks Stiffener Beam Layout
developed under a cooperative research agreement between f “g
the Federal Highway Administration, the USDA Forest Service, A\ Vg
Forest Products Laboratory, and Laminated Concepts, Inc. o Standard Plans for Timber Bridge Superstructures December 2000 Sheet 4 of 6

31



Tahle Instructions

The table on this sheet is for determining the required deck thickness for longitudinal glulam timber decks for single-lane bridges
{14~ and 18~ft nominal widths}. The eriteria for sefecting deck thickness are based on span length, vehicle loading, live load
deflection limit, and the material praperties of the giulam panels. The table provides the minimum required allowable design values
for bending strength (F,') and modulus of elasticity (E') based on the vehicle live load, deck dead load, and an assumed dead load
of 10 Ib/ft? for the railing/curb and 38 Ibfft? for the asphalt wearing surface. Allowable design values for horizontal shear ]
are not listed hecause horizontal shear is not critica for shaliow deck sections. Biank cells in the table denote cases where the
required design values exceed those typically available or that result in excessively conservative designs.

The table may be used in two ways. When the combination and material species of glulam are known, the designer must
determine the allowable design values for the material, then compare them to the values given in the table. The allowable design
values must be greater than or equal to the table values based on the selected deck thickness, span length, vehicle loading, and
deflection limit. Alternatively, when the combination and material species are unkaown, minimum sequired F,' and E' values may
be obtained from the table based on the span length, deck thickness, loading, and deflection Emit. A combination and species
of glufam that meets these minimum allowable design values may then be selected. The following procedures are recommended

Material Combination and Species Known

1. ine the required design criteria for
a. span [ength measured center-to-center of hearings;
b. vehicle loading, AASHTO HS20-44 or HS25-44; and
¢. live load deflection fimit, L/360 or L/500.

2. Compute the allowable design values for the glulam cembination and species using the fallowing equations:

R = F Gy CeCo o= EC,

' = allowable hending stress {Ibfin)

E' = allowable modulus of elasticity (ibfin?)
E - tabulated modulus of elasticity {bfin?}
Cy = load duration factor

F, = tabulated bending stress {Ibfin%)
C; = size factor
Cy = wet service factor

3. Enter the table and select a deck thickness based on the design criteria and aliowable material properties previously

The allowable material property values for F,* and E* must he greater than or equal te the corresponding table values
for the deck thickness selected. If they are not, the design criteria andjor material preperties must he revised until acceptable

Material Combination and Species Unknown

1. Detenmine the reguired design eriteria for
a. span length measured center-to—center of bearings;
b. vehicte loading, AASHTO HS20-44 or H825-44; and
c. live load deflection limit, L/360 ar L/500.

Table 5.3 — Longitudinal Glulam Deck Design Table for Single Lane Bridges
AASHTO HS20-44 Loading AASHTO HS25-44 Loading Table Continued
Bridge || Span Minimum Required F,’ (Ibfin% and E’ (x10° Ibfin?) Values Hs20-44 H HS2544
Length | L |i Required for Actual Dack Thickness® (t) Ranging from 8- to 16-%—in. Bridge | Span ) Minimum Regired Values
{ft) () Value Lengthy L Required for Actual Deck Thickness® (t}
8% | 8% | 10% | 10% | 12% {14% [16%][ 8% | 8% |10% |10% | 12% [ 14% | 16% | Value Ranging from 8-% to 16-"-in,
Ry’ 891 842 1,088 (1,028 1 720 | 638 12% §14% | 16% ] 12% | 14% | 16%
12 " E for LI360{{ 0.73 | 0.67 0.92 | 0.84 { 049 } 045 X 1114 | 842 663 || 1315 | o0t m
£ for iS00} 1.02 | 083 L7 | 117 | 068 | 063 2% % || Eesoruseof 141 | 0o0 [ osal|l 178 | 112 | 076
R’ 1,681 | 1,003 | 705 674 1,290 | 1,220 | 855 | 817 | 635 Erori5001| 195 | 124 | 084 156 | 1.05
14 13 £ for L{360]| 1.01 { 0.93 | 0.54 | 0.50 1.26 | 1.15 | 0.67 | 0.62 | 0.42 X 1,268 | 959 755 1127 | s8a for table use:
E’ for Lf500| 1.41 | 1.28 | 0.75 | 0.70 175 | 1.60 | 083 [ 0.86 | 0.58 28 27 e ortj3s0 || 175 111 0.75 130 | 004
Ry 1,235 [ 1,168 | 822 786 612 1,496 | 1,413 | 993 | 948 | 737 E for L/506 154 108 193 130
16 15 B for Lj3604| 1.32 | 1.21 | 0.70 | 0.55 { 6.44 1.65 1.52 | 0.88 | 0.82 | 0.55 X I,G%H 249 1,265 | 993
E’ for L{500{] 1.83 | 1.68 | 0.87 | 0.91 | 0.61 1.22 [ 1.14 ] 0.77 20 2 £ for L1360 135 | par 168 113
Fy’ 1411 [ 1,335 | 941 300 702 1,609 | 1,132 [ 1,082 | 842 631 B for L/500 187 126 157
18 17 E’ for 11360)[ 1.67 | 1.53 | 0.89 | 0.83 | 0.56 1.92 | 111 | 104 | 0.76 { 044 £ 1199 | 945 1404 | 1,403
E’ for L{500 1.23 | 1.15 | 0.78 154 1144 | 6.97 { 0.62 2 3 B for L/360 150 107 109 134
Ry 1,505 | 1,063 | 1,017 | 794 1,273 11,217 848 72 E for /500 149 186 where Fh
20 19 E’ for L1360 1.89 1.09 102 | 0.59 137 {1.27 | 0.86 | 055 £ 1322 | 1002 1214
E’ for LI50D) 1.52 | 141 | 096 190 {177 | 120 | 0.76 2 3 E for LI360 184 124 155
R 1,188 1 1,136 | 889 670 1417 {1,354 | 1,067 { 795 B21 £ for LS00 172
22 21 E’ for L1369 1.32 123 | 0.83 | 053 1.85 { 1.53 { 1.04 | 0.88 0.44 B 1147 1333
E* for L(500 183 { 170 | 115 J o3 44 {091 | 0m2 " 5 || & for oo 122 178 values are achieved.
Ry 1,316 11,269 | 986 | 745 1,167 | 879 688 £ for U500 197
24 p£] E’ for L1360 174 1862 | 1.09 | 0.69 i.37 | 0.87 | 658 E 1,267
E’ for L/500 152 | 0.96 1.20 0.81 % 37 E for LI360 161
a— Western species glulam sizes are 8 %, 10 %, 12 %, 14 %, and 16 %-in,; E* for LI500

Southern pine glulam sizes are 8 %, 10 %, 12 %, 14 %, and 16 %-in.

2. Enter the tabls and select a deck thickness based on the design criteria. Note the required minimum allowable values for F,'
and E',

ble desi

3. Select a Glulam Combination that provides the minimum all should be selected from

the “members stressed primarily in axial tension ar compression” table.

gn values. Glulam

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Tahie 5.4 — Longitudinal Glulam Deck Design Table for Double-Lane Bridges

Table Continued

Talle Instructions

AASHTO HS20-44 Loading " AASHTO HS26-44 Loading HS20-44 " 32644 The table un this sheet is for determining the required deck thickness for longitudinal glulam decks for double-lane bridges
. i e . Bridge || Span (26~, 30-, and 344t nominal widths). The criteria for selecting deck thickness are based on span length, vehicle foading,
Bridge || Span Minimum Required F,’{Ibfin’} and E” (x10° Ibfin’) Values Congth]| L || Required Minimum Required Values live load deflection limit, and the material praperties of the glulam panels. The table provides the minimum required allowable
Length L Reguired for Actual Deck Thickness® {t) Ranging from 8% to 16-%-in. ) ) Value for Actual Deck Thickness® (1) design values for bending strength (F,') and modulus of elasligny (') based on the Yehinle live load, deck dead load, and an
{ft) {ft) Value assumed dead load of 10 Ib/ft? for the railing/curb and 38 Ib/ft? for the asphalt wearing surface. Allowable design values for
8% | 8% |10% [ 10% §12% { 14% | 16%f 8% | 8% |10% { 10% {124 | 14% | 164 12% {14% | 16% |} 12% | 1% | 16% horizontal shear {F,'} are not listed because horizontal shear is nat eritical for shallow deck sections. Blank cells in the table
denote cases where the required design values exceed those typically available or that result in excessively conservative
F’ 986 { 932 | 653 | 624 1,207 {1,140 | 798 | 762 R’ 1,201 907 | 712 § 1.424 } 1.071 | 839 designs.
12 " E'forlj360 || 082 | 0.75 | 0.4 | 041 103 1094 ; 0.54 [ 057 % % E"for LI360 || 1.56 | 0.99 | 0.67 | 1.95 | 124 | 0.84 The table may be used in two ways. When the combination and material species of glulam are known, the designer must
eforusoo |l 114 | 1.os | 061 | 056 143 | 131 {075 |07t E for L/50D 138 | 03 172 | 118 deu_armme the allowable design vaiues for the material, then compare them to the values glvenl inthe table. The allnwalhle
design values must be greater than or equal to the table values based on the selected deck thickness, span length, vehicle
R’ 1170 | 1,106 | 776 | 742 1426 11,348 | 944 | 9062 | 700 F’ 1,364 | 1,031 | 810 1,216 | 953 foading, and deflaction limit. Al i when the and material species are unknown, minimum required F,'
and E' values may be ebtained fram the tahle based on the span length, deck thickness, loading, and deflection limit. A grade
14 13§ Eforlj360 i 1.13 | 1.04 | 0.60 [ 0.56 1411129 1 075 [ 070 | 047 28 27} Eforli360 1.84 | 1.23 | 0.83 154 | 1.04 and species of gluiam that meets these minimum allowable design values may then be selected. The following procedures are
E' for LS00 1.57 | 1.44 | 0.83 | 0.78 1.96 {179 | 1.04 [ 0.97 ] 0.65 E’ for L1500 1.71 | 115 144 recommended for table use:
N 1,356 | 1,282 | 902 | 862 | &71 1,647 | 1,556 | 1,097 | 1,043 | 811 | 606 X 1156 | s0m 1,362 § 1,068 Material Combination and Species Known
16 15 E'for LJ360 147 §1.35 | 0.78 | 0.73 | 0.49 1.86 | 1.69 | 0.98 | 0.81 | 0.62 | 0.39 30 29 E’ for L/360 149 | 100 185 { 1.25 1. Determine the required design criteria for
, ) a.  span length measured center-to—center of bearings;
E for L/500 1.88 | 1.08 | 1.01 | D.68 1.36 | 1.27 | 0.85 | 0.54 E’ for L/500 139 1.74 b, vehicle loading, AASHTD H$20-44 or HS25-44; and
X 1545 § 1,481 {1,020 | 983 | 765 1,241 {1,188 | 922 | 630 X 1,284 | 1,010 1184 c. five load deflection limit, L{360 or L/500.
18 17 E’ fori/360 | 1.87 | 1.71 { 0.98 | 0.92 | 0.62 1.24 { 1.15 | 0.78 | 0.50 32 31 E for 1360 1.75 | 118 148 2. Compute the allowable design values for the combination and species of the glufam using the following equations:
E’ for L1500 1.38 | 1.28 | 0.87 1.72 | 1.60 | 1.08 | 0.69 E” for 1500 1.64 F' = F,CyC:Cy E' = ECy
F’ g " " - "
. 1158|1107 | 864 | 650 1392|1390 ) 1,036 4 776 | 608 i 112 1801 where F,' = allowable bending stress {lbfin%) F, = tabulated bending stress (ib/in%)
20 19 || & forusaso 122 1 1.13 | 077 | 049 152 | 142 | 096 | 0.61 | 041 34 33 | & forysse 1.37 1.1 E' = allowable modulus of elasticity (Ibfin’ C; = size factor
E = tabulated modulus of elasticity (Ibfin% Cyy = wet service factor
£ for L{500 1.69 | 1.67 | 1.06 | 0.68 197 | 1.33 } 0.85 | 0.57 E’ for L/500 1.90 Cy = load duration factor
R 126011233 | 964 | 726 1544 11,476 | 1,150 | 864 | 674 i 1,222 1427 3. Enter the table and select a deck thickness based on the design criteria and allowable material properties previausly
2 21 E* for Lj360 146 | 1.36 | 0.92 | 058 183 | 170 | 115 L 0.73 | 049 36 % E for /360 156 1.95 determined. The allmn':ahle material property values for F,’ and .E' mu_st l?e pgreater than Pr equal m. the currespund.ing Iahlfa
values for the deck thickness selected. If they are not, the design eriteria andfor material properties must be revised untit
E’ for L/500 189 | 1.28 | 0.81 160 { 1.02 | 0.69 E for /500 acceptable values are achieved.
F 1,424 11,362 | 1,065 | 803 | B30 1,268 | 952 | 745 Ry 1,349 Material Combination and Species Unknown
24 23 E* for L{360 192 [ 179 | 1.21 . 0.52 1. . . 3 . . . o
or L 0.77 51 | 0.96 | 0.65 38 a1 || E forLi360 177 1, the required design criteria for
E’ for Lj500 168 | 1.07 | 0.72 1.34 | 0.90 F for L/500 2. span length measured center-to—center of bearings;
a — Western species glulam sizes are 8 %, 10 %, 12 %, 14 %, and 18 %-in.; b. ;{ehlrleéo:dflrg, AA?HTDLHSSgg%t grugSZS—M; and
Seuthern pine glulam sizes are 8 ¥, 10 12,12 %, 14 %, and 18 %-in. ¢..live load deflection limit, Li360 or L/500.
2. Enter the table and select a deck thickness based on the design criteria, Note the required minimum allowable values for
Fand E'
3. Select a Glulam Combination that provides the minimum allawable design values. Glulam combinations should be selected
from the “members stressed primarily in axial fensien or compression” table.
The bridge superstructures depicted on these drawings were P Longitudinal Glulam Panel Decks Design Table - Double Lane Bridges
developed under a cooperative research agreement between H %
the Federal Highway Administration, the USDA Forest Service, A\ V’g
Forest Products Laboratory, and Laminated Concepts, inc. s Standard Plans for Timber Bridge Superstructures December 2000 Sheet 6 of 6
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Suggested Substructure Connections

Backwall
planks

Thru-Bolt Abutment Connection
Side view

Minimum bearing length is 12 in. for ol coses

All bolts are minimum 3/4 in. @

Premolded joint
fitler

Deck I 1T

LYo
|

1/2~in. gop ]_ q

/6x6x 1/2-in. continuous full-width

The 24 in. bearing fength shown
includes o 12 in. cap plus steel
angles. Verify odequocy for site
specific seismic conditions.

Multiple Simple Span Bent Connection

1/2-in. gap

/6x6x 1/2-in.
Continuous full-width

Steel Angle Abutment Connection

Side view

Deck

Continuous Span Bent Connection

Notes

1. This page presents details for longitudinal timber deck with timber
If concrete abutments are used, threaded bolt inserts or anchor bolts, cast or drilled into the concrete, should be used. Connections
should be designed to resist appropriate design loads {including seismic) and be based on site-specific conditions.

2. These five longitudinal deck system standards assume 12~inch bearing lengths at all supports. Site-specific seismic conditions
may require additional bearing length. AR bridges should be evaluated hy a qualified professional engineer for AASHTD seismic
requirements.

3. Superstructures should be attached ta the substructure soon after placing the timber deck, except stress—taminated decks should
not be connected to the substructure until after the first bar ioning, due to possible deck

4. Deck attachment bolts should be 3/4-in. nominal diameter and have dome-type heads. Bolt holes should he pre-bored to a diameter
of 13/16-in. The transverse spacing of connectors to anchor the superstructure to the substructure shou!d not exceed 4-ft over the
width of the bridge.

5. Steel angles should meet the requirements far ASTM standard A36. The use of transversely slatted boit holes will allow for
transverse movement of the deck in-service and is recommended, especially for glulam decks.

6. All steel should be galvanized in
corrosion.

with AASHTC standards M111 and M232, or otherwise protected from

7. Al horings done after preservative treatment should be field treated, in accordance with AASHTO M133, with an appropriate wood
preservative.

8. The use of neoprene bearing pads, 1/2—in. minimum thickness, is ded far concrete Plain ic rubber,
50 to 60 durometer, should be specified. Timber decks on timber abutment caps do not usually require bearing pads.

Side view Side view
The bridge superstructures depicted on these drawings were i K i i i
i oo vopusmietrny aoroemont oo f* ”‘a% Longitudinal Deck Superstructures Substructure Connection Details
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc. s Standard Plans for Timber Bridge Superstructures December 2000 Sheet 1 of 1
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Beam Systems:
Glulam Stringer and Transverse Glulam Deck

The bridge superstructures depicted on these drawings were G i i

The bridge supersnctres def hess crav ° 4 % Glulam Stringer and Transverse Deck Title Page

the Federal Highway Administration, the USDA Forsst Service, n% wg

Forest Products Laboratory, and Laminated Concepts, Inc. 2=t Standard Plans for Timber Bridge Superstructures December 2000 Sheet 1 of 11
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Plan, Profile, and Section Views

Glulom diophraogms, see Note 5.

L=

I I
7
7
Width
//_
8] ] ]
Glulam deck panels, see Note 4.
I L
Length Length=:
Width=:
[ Il IT IT IT I ]
L I ]| i1 1| 11 ]
E = ] i b7 i b i !

|—— Roadway Width ————-————|

Steel or glulam

diaphragm,
see Note 5 :

Wearing surface,
see Note 9.

Bridge spon measured
c—c of bearings
Bridge length measured
out-out

Bridge width meagsured
out—out

Substructure shown for
illustration only,
see Note 6.

Bridge railing, see Note 8.

Glulom stringers, see Note 3.

General Notes

BESIGN

1. These drawings are for glulam stringer hridges with transverse glulam panel decks. The designs are
applicable for single- and double- lane and unskewed and skewed bridges up to 80-t long. Design truck
loading is AASHTO HS 20-44 or HS 26-44 with a live load deflestion firit of L/500.

2. The designs comply with the 1996 Standard Specifications for Highway Bridges, with 1998 Interims,
putiished by the Ameriean Association of State Highway and Transportation Officials (AASHTG}, except
where noted. Glulam stringers were designed assuming dry-use conditions (G,, = 1.0), except for
bearings whih were assumed to be wet-use conditions (€,, = 0.53). Stringer design live foad deflection
is limited to L/500. Stringers should be specified with a minimum camber equal to 3 times the dead foad,
but rot less than % inch. Glulam deck panels were designed as non—interconnected panels continuous
over more than two spans. Glulam deck panels may afse be intereonnected using steel dowels lrefer to
AASHTO for detailed design information}. To account for the effects of span continuity, maximum
moment and deflection are reduced to 80 percent of equivalent simple-span values. Deck panel design
five load deflection is limited to a maximum of 6.10-in.

3. Minimum required timber design values are provided for single—span bridge lengths of 20~ to 80-ft
in 2—ft increments. Stringer configuration and size requirements far both unskewed and skewed bridges
are given on Sheet 3 of 11 for single—lane roadway widths of 12- and 16-ft, and on Sheet 4 of 11 for
double-lane roadway widths of 24— and 28-ft, and on Sheet 5 of 11 for double-lane roadway widths
of 32- and 36-ft.

4. Deck panels are 5-1/8-in.—thick (6-in. nominal) and are typically 4-ft wide. The number, width, and
layout of deck panels for unskewed and skewed hridges are shown on Sheet 6 of 11 and Sheet 7 of 11,
respectively. Deck panels are attached to supporting stringers with 5/8-in. diameter dome-head beits
and cast aluminum alloy deck brackets as shown on Sheet 8 of 11.

5. Lateral support for stringers is provided by glulam or steel diaphragms. Diaphragm layout and
cannection requirements are given on Sheet 8 of 11 for glulam and Sheet 10 of 11 for steel.

B. The design assumes a uniform stringer bearing length of 12-in. at both bridge ends and a span length,
L, measured center-to—center of bearings. A longer bearing length will result in a slightly more
conservative design. Substructure conneetion details are provided on Sheet 11 of 11,

7. Multiple span bridges may be constructed using a series of simple spans based on the designs
presented in these drawings. Multipl i bridges are a: ly used and may be mare
economical hut require site-specific design.

8. Bridge rait and curb drawings are for illustration purposes only and must be designed based on site
specific requirements. Deck designs are based on an assumed dead load of 10 1/f¢? for the rail and curh
system, Crashworthy rail designs are available in Development of Twe TI-2 Bridge Raifings and
Transitions for Use on Transverse Glve-Laminated Deck Bridges (Faller et al. In Press)

9. An asphalt wearing surface with a geotextile fabric or membrane is recommended for most timber
bridge applications. Designs are based on an assumed dead load of 38 Ibfft? for an asphalt wearing
surface (approximately 3—in.). Refer to Page 53 for recommended asphalt wearing surface construction
details.

10. These designs are intended for informational purposes only and, due to potential changes in design
requirements and use conditions, should he verified by a qualified professional engineer.

MATERIAL AND FABRICATION
Wood
11. Glufam shalt comply with the requirements of AASHTO M188 and ANSYAITC A180.1 and shall be

masufactured to an industrial appearance grade using wet-use adhesives.

12. Glulam stringers are limited to Western and Souther Pine species treated with a suitahle oilborne
preservative. Refer te Sheet 3, 4, and 5 of 11 for stringer designations and sizes. Stringers consist of

glulam bending with harizontal
combinations with vertical laminations.

Deck panels consist of glulam axial
13. Insofar as is practical, ali glulam shall be cut, drilled, and completely fabricated prior to pressure
treatment with preservatives.

Preservative Treatment

14, All glulam shall be treated in accordance with AASHTO M133 and AWPA Standard C14 with one of
the following preservatives:

a. Coal tar creosate conforming to AWPA Standard P1/P13
b. Suitable oithore preservative conforming to AWPA Standard C28 and P8 in hydracarhon solvent, Type
AarType €.

15. Treated material shall follow post-treatment in Best
Practices for the Use of Treated Wood i Aquatic Environments (WWP1 1996) to ensure all surfaces are
free of excess preservative and chemicals are fixated in the wood.

d ified i with AASHTOM133 and AWPA

16.F ive treatment
Standard M2.

Steel Fasteners and Hardware

17. Steel plates and shapes shall comply with the requirements of ASTM A36. Cast aluminum alfoy deck
brackets shalf comply with the requirements of ASTM A356.

18. Bolts and lag screws shall comply with the requirements of ANSIIASME Standard B18.2.1-1981,
Grade 2.

18. All steef components and fasteners shall be galvanized in accordance with AASHTQ M111 or
AASHTO M232 or otherwise pratected from corrosion.

20. Washers shall be provided under hoit and lag scvew heads and under nuts that are in contact with
waood. Washers may be omitted under heads of special timber boits or deme-head bolts when the size
and strength of the head is sufficient to develop cennection strength without wead erushing.

CONSTRUCTION

21. Al wood and metal components shalt be handled and stored carefully so as not to damage the
matevial. |f damage does occur, exposed untreated wood shall be field treated in accordance with
AASHTO M133. Damage to galvanized surfaces shall be repaired with a cold galvanizing compound or
other approved coating.

22. Stringers are often placed with bearing hardware attached. During stringer placement, diaphragms
are attached and connections are hand-tightened to aflow for minor adjustments as remaining
diaphragms are placed. After all disphragms are placed, and alignment is vesified, connections should be
securely tightened.

23. Deck panels should be placed after stringers and diaphragms are set and secured. A common
construction procedure is to place the first panel at midspan, then sequentially place remaining panels
outward toward the abutment: tightened as the panels are placed,
then securely tightened after all panels are placed and aligned.

24. The application of 2 bituminous sealer is recommended to prevent excessive wood checking in areas
where the wood end grain is exposed. Taps of glulam heams and vertical joint surfaces, between glulam
deck panefs, should also be coated to minimize moi ion. Any ially available reofing
cement is effective.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Stringer Configuration and Size - 12-ft Roadway Width

\ 14 ft out—out width |
| \ 12 ft roodway width \
| |

stringer size based on
M &: bridge length

/— 5-1/8 in. deck

See table below for

Stringer depth, d

—{ | | Stringer width, b
4 at 40 in. spacing

24 in. } |

Table 6.1 — Glulam Stringer Sizes for Single Lane Bridges with a 12-ft Roadway Width

Stringer Configuration and Size - 16-ft Roadway Width

I 18 ft out—out width
‘ i 16 ft roodway width

I
] l See table below for
] stringer size based on

:E N: bridge length
/5—1/8 in. deck

Stringer depth, d

~—>| | P—Stringer width, b
1

5 ot 42 in. spacin
24 in.~~| ! ¢ T Spaci

Table 6.2 — Glulam Stringer Sizes for Single Lane Bridges with a 16-ft Boadway Width

Stringer Dimensions (in.} Stringer Dimensions tin.)
Bridge Bridge N - N Bridge Bridge N N N
Length Span Southern Pine Southern Pine Wester Species Length Sgan Southern Ping Southern Pine Western Species
24F-V3 26F-V3 24F-V4 24F-V3 26F-V3 245-V4
it t HS20-44 Loading | HS25-44 Loading HS20-44 Loating | HS25-44 Loading || HS20-44 Loading | HS25-44 Loading f ift) HS20-44 Loading | HS26-44 Loading || HS20-44 Loading | HS25-44 Loading || HS20-44 Loading | HS25-44 Leading
b d b d b d b d b d b d b d b d b d b d b d b d

20 19 16% 7% 16% 7% 16% 19% 20 18 16% 19% 16% 7% 16% 19%
2 21 7% 19% 7% 19% 18 19% 22 7 7% 19% % 19% 18 19%
24 23 19% 22 19% 20% 19% 21 24 23 19% 22 7% 20% 19% 21
28 2% 2 23% 2 23% 21 u 26 % 2 2 19% 22 21 2%
2 27 3% 2% 2% 2% 2% 25% 28 27 2 2% 20% 23% 2% 2%
30 29 24% 26 24% 26'% 25% 27 30 29 3% 26'% 23% 24% 24 27
32 3 6% %% 287 6% 26% 27% 27 &% 28% 32 3t 4% 28% 23% 26'% 25% 6% 28%
3 3 % 6% | a0 27% o | 2% o 28% 30 34 33 %% | 6% 2% 2% o% 27% 6% 27 30
38 35 W% 31% 2% 30% 28% I 38 35 - 2h 304 %% 2% 28% 3%
38 37 0% 33 30% 3% 30 3 3 37 28% a3 o% | orn 30% 30 3
40 39 3% % 3% 33 31% 34% 40 39 30% 33 287 3% 33 36
42 il 3 35% 33 3% 33 36 42 4 31% W% 30% 3 34% 374
44 43 3% 3% 3% 35% 34% 38 44 43 33 % 31% 35% 35 39
46 5 35% 38% 3% 37% 38 38 8 45 34% 8% 3 % 7% 36
8 ) % 39% 36% 8% 374 3% 48 47 35% 9% % 38% 39 37h
50 49 8% 38% 3% 3% 39 39 50 49 37% 3% 35% 39% 36 39
52 51 9% 9% 38% 38% 37% 40% 52 51 38% a8 3% 37% 37% 0%
54 53 39% 39% 39% 39% 37% 42 54 53 39% 39% 38% 37% 39 2
56 55 8% 414 38% A% 3 34 56 55 3% 37) 3% 38% 40% - 43%
58 57 39% 2% 8% 42% 0% 8% 4% 58 57 38% 2% 37% 39% 0% 45
60 59 4% o “ 39% 42% 42 45 60 59 39% | 8% 2% 38k 4% a2 6%
62 81 4% 5% 4% 8% | 44 43% 484 62 81 41% 4 39% o 2% o 3% 48
64 63 2% 5% 2% 5% 8% 45 48 64 83 42% 5% 39% g 4 45 49%
[ 85 o 2 6% 2% 6% 46% 94 56 85 8% a“ 45% 41% 45% 46% 51
88 67 5% 8% 8% | 44 46% 48 51 2] 67 4 3% o | 42 5% 48 48
70 69 6% 494 5% 8% 49% 48 70 69 45% 49% ol oM 45% 9% 494
72 n 46% 49% 45%: 49% 49% A8% 72 71 48% 46% 45% 48% 51 48%
7 73 8% 4% 46% 46% 51 51 7 7 8% 6% 45% 49% 48 51
75 75 8% 8% 8% ou | 8% 48 10% 524 76 75 48% - 8% 48% 8% 0% 9% 0% | 2%
78 7 49% 10% 9% 8% 484 0% | 9% 54 78 7 o | B 9% 8% 0% | 5% 9% 54
80 7 0% | 46% 50% 49% 49% 51 55% 80 79 48% 50% 48% 8% 51 55%

The bridge superstructures depicted on these drawings were iy, Glulam Stringer and Transverse Deck Stringer Configuration and Sizes - Single Lane

developed under a cooperative research agreement between f %

the Federal Highway Administration, the USDA Forest Service, 5 f

Farest Products Laboratory, and Laminated Concepts, Inc. s Standard Plans for Timber Bridge Superstructures December 2000 Sheet 3 of 11
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Stringer Configuration and Size - 24-ft Roadway Width

24 in.

26 ft out—out width

24 ft roadwoy width

/— 5-1/8 in. deck

|

i

] I o

—~{{l—Stringer width, b
7 ot 44 in. spacing

Table 6.3 — Glulam Stringer Sizes for Double Lane Bridges with a 241t Roadway Width

See table below for
stringer size based on
bridge length

Stringer depth, d

Stringer Dimensions fin.)
Bridge Bridge N _ N
Length Span Southern Ping Southern Pine Western Species
24F-V3 26F-V3 24-V4
L LY HS20-44 Loading | HS25-44 Loading || HS20-44 Loading | HS25-44 Loading || HS20-44 Loading | HS25-44 Loading

b d b d b d b d b d b d
2 19 7% 19% 7% 19% 18 19%
» 7 19% ) 7% 19% 19% 2
% Pl 2 2 2% 2 21 2%
2 % 2 2% 2 23% 2% b
2 b 2% 2% 2% 2% % 25%
) P 2%6% 27% 2% 27% 2% 28%
2 31 7| 30% 27% - 2% 2 &% 3
u 3 - 2% 31% 2% 30% 6% 28% 31%
3 3 304 3 &% | a0u 31% 3 3
3 2 31% 3% 31% 3 31% 3%
W 3 3 35% 2 % 3 3
2 4 3% % 3% 7% % 7%
“ I 35% 38% 35% 38% 36 39
4 I3 3% 39% 3 3% 37h 7%
a8 I 38% 3% 8% 3% 39 37%
) 49 39% 3% a8k as, 36 39
52 51 3% I 39% 39% 37% 0%
54 5 39% 2% 38% a4 39 2
56 5 W% | gy m 3% 2% 0% % 3%
58 5 4% “ s 8% 2 2 2
80 59 42% 45% 4% 45% - 43% 46%
62 61 o 4 45% 2% 6% 45 23
8 6 I awn | w 5% a5 4%
8 8 5% 4% 45% 4% 6% 51
[ &7 46% I 45% 49% 3 ]
70 69 8% 8% 6% 5% 9% 49%
7 7 4% 9% 3% 8% 51 51
7 73 9% ) 49% 9% 4% 3 524
7 ] o L A PV B o | R
) 77 104 3% 524 P T 50% 51 5
3 il 9% 52% " | asw 524 524 55%

Stringer Configuration and Size - 28-ft Roadway Width

I

|

30 ft out—out width

28 ft roadway width

]

/—5~—1/8 in. deck

|
]

22.5 in,—

l 8 at 45 in. spacing

Table 6.4 — Glulam Stringer Sizes for Double Lane Bridges with a 28-ft Roadway Width

See toble below for
stringer size bosed on
bridge length

—-llk— Stringer width, b

Stringer Dimensions {in.)
Bridge Bridge Souther Pine Southern Pine Western Species
Length Span 24F-V3 26F-3 24F-V4

i) (1t HS20--44 Loading HS25-44 Loading HS20-44 Loading HS25-44 Loading HS20-44 Loading HS25-44 Loading

b [ b d b d b d b [ b d
20 19 16% 19% 16% 17% 18 19%
22 21 1% 20% 7% 19% 18 21
24 23 19% 20% 19% 0% 19% 22%
26 25 22 23% 20% 23% 2 24
28 27 23% 24% 23% 24% 24 25%
30 28 24% 26 24% 26% 25% 27 -
32 31 26'% 2874 26'% 7% 27 6% 28%
34 33 27%h 6% 30% 27% &% 28% 6% 28% 30
36 35 &% 28% 3% 6% 287 30% 30 3%
38 37 20% 33 an% 3% 31% 34%
a0 39 31% 3% 3% 33 33 36
42 M 33 35% a3 34% 34% 37%
44 43 3% 37 34% 35% 36 38
48 45 35% 38% 34% 3% kX 36
48 47.00 KTV 39% 35% 38% 39 37%
50 49 38% 38% e 39% 38 39
52 51 39% 39% 38% 38% 3% 40%
a4 53 EI 39% 3% 39% 39 42
56 55 8% 41% 8% 41% 40% 8% 43%
58 57 3% 42% 38% 42% 42 45
60 59 41% 8% 44 39% 42% 8% 43% 46%
82 81 41% 45% % 8% 44 43% 48
C3 83 0% 42% A45% 2% 45% 45 49%
86 85 44 48% 42% 46% 46% &t
88 87 45% 48% 8% 44 46% 48 48
70 ) 45% 48% 5% 48% 48% 4%
72 7 46% 46% 45% 49% 51 51
74 73 484 48 46% 46% 48 10% 52%
76 75 49% 10% 48% 48'% 0% 48'% 0% 48% 52%
78 77 10% 46% 49% 8% 48'% 51 54
80 79 46% 50% 48% 49% 51 55%

The bridge superstructures depicted on these drawings were

developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,

Forest Products Laboratory, and Laminated Concepts, Inc.
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Stringer Configuration and Size - 32-ft Roadway Width

34 ft out—out width
32 ft roodway width i

/—5‘1/8 in. deck [1

—i{t=—Stringer width, b
| 9 ot 45 in. spocing !

See table below for
stringer size based on
bridge length

24 in.— k

Table 6.5 — Glulam Stringer Sizes for Double Lane Bridges with a 32-ft Roadway Width

Stringer Dimensions in.)
Bridge Bridge Southern Pine Southern Pine Western Species
Length Span 24F-V3 26F-V3 24F-V4
(ft} (1) HS20-44 Loading HS25-44 Loading HS20-44 Loading § HS25-44 Loading HS20-44 Loading HS25-44 Loading
] d b d b d b d b ] b d

20 19 7% 9% 8% 17% 18 19%
22 21 7% 20% 74 19% 18 21
24 23 19% 20% 19% 20% 19% 22%
26 25 22 22 20% 2 21 24
28 27 22 28% 22 8% 2% 25%
330 29 24% 26% 23% 24% 24 27
32 kil 24% 27% 28% 26% 27 6% 28%
34 3 28'% 8% 28% 26'% % 2% 6% 28% 30
36 3B &% 287 30% 6% 2% 30% 30 31%
38 37 30% 33 28% 31% 31% 34%
40 39 % 34% 30% 33 a3 36
42 41 33 35% 3% 3% 34% | 3%
44 43 34% 3Nk 33 35% 36 39
48 45 8% 38% 34% 3% 37% 36
48 47 7% 39% 35% 38% 39 37%
50 43 38% 3% 7% 3% 36 39
52 51 39% 38% 39% 7% 37% 40%
64 53 v 3% 3B% 38% 39 42
56 55 38% ath I 39% 40% 8% 43%
58 57 39% 42% 3% A% 42 45
60 59 39% 8% 44 38% 42% 43% 46Y:
82 61 4% 5% 39% 8% 42% 8% 45 48
2] 63 8% 42% 46% 4% 44 46% 9%
86 65 44 48'% 42% 45% 46% 51
88 67 45% 48'% 8% 42% 46% 48 48
70 69 A6% 49% 44 48% 49% 48%
72 7 48'% 46% 45% 49% 51 51
74 73 48'% 48'% 48% 45% 48 10% 52%
78 75 49% 10% 49% 48 0% 46% 10% 49Y% 54
78 77 0% 46% 49% 48% 48% 51 55%
80 79 48% 50% 49% 9% 52% 55%

Stringer Configuration and Size - 36-ft Roadway Width

| 38 ft out—out width

! 36 ft roadway width

/— 5-1/8 in. deck

!
X

1

25.5 in.— I 10 at 45 in. spacing

Table 6.6 — Glulam Stringer Sizes for Bouble Lane Bridges with a 36-ft Roadway Width

e |

—*ill—-— Stringer width, b

See table below for
stringer size based on
bridge length

Stringer depth, d

Steinger Dimensions {in.)
Bridge Bridge Southern Ping Southern Pine Western Species
Length Span 24F-V3 26F-V3 24F-V4
(ft) fidi] HS20 -44 Loading H$25-44 Loading HS20~44 Loading HS25-44 Loading H$20-44 Loading HS25-44 Loading
b [ b d b d b [ b d b d

20 19 174 19% 18% 7% 18 18%
22 2t 18% 20% 177 19% 19% 21
2 23 19% 22 19% 20% 21 22%
26 2% 20% 23% 20% 22 2% 24
28 27 23% 28% 22 23% 24 25%
30 29 28% 26% 23% 2% 25% &% 27
32 31 28% 6% 27% 24% 27% &% 27 3¢
34 33 27% 30% 26% 6% 28% 28% 31k
36 35 6% 28% 3% % 2% 30% 30 33
38 37 30% 3 28% 31% 31% 34%
40 38 31% 38 30% 33 33 36
42 41 33 35% 31% 34% 34% 38
44 43 34% 38% 33 35% 36 36
46 45 35% 3% 4% 7% 38 37%
48 47 7% 3 35% 38% 38 39
50 49 38% 38% 37k 37 3% 40%
52 81 39% 39% 39% 37% 38 42
54 83 3% A% 39% 38% 40% 8% 43%
56 55 38% 42% 37k 3% 40% 45
58 57 39% 8% 44 38% 41% % 42 46%
60 59 41% 44 39% " 42% 43% 48
62 &1 42% 45% 4% 44 48 49%
64 83 8% 44 46% A% 45% 46% 51
66 85 45% 48% 8% 42% 48% 48 48
88 87 45% 49% 44 48% 49% 49%
70 89 48% 46% 45% 48% 51 51
72 n 48% 48 46% 49% 48 0% 52k
74 I 49% 10% 48% 48'% 45% 49% 52%
76 75 45% 49% 48'% 10% 48% 10% 51 54
78 77 10% 48% 50% 49% 48% 62% 55%
80 79 481% B2k 19% 46% 49% 52% 87

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, inc.
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Deck Panel Layout for Unskewed Bridges

Notes Table 6.7 — Deck Panel Layout
1. This sheet depicts glufam deck panel layouts for unskewed bridges. Refer to Sheet 7 of 11 Bridge 0Pl b of
for deck panef tayouts for skewed bridges. Length Width, Interior
{ft) X Pangls
) 2. Al deck panels are 5 1/8~in.~thick with a standard interior panel width of 48-in. The )
| Bridge length | required number of interior deck panels and the end panel width (X) are based on hridge length 20 4 3
and are given in Tahle 6.7. Panel length is equal to the out-out deck width. 2 3 .
3. Deck panels are attached fo the supporting stringers with cast aluminum deck brackets and 24 4 4
____________________ SRR s S 5 s ) g 5/8-in.~diameter bolts as shown on Sheet 8 of 11.
_________________________________________________________________ 26 3 5
28 4 5
8 0 3 6
o e e A A A A A I N 32 4 6
3
§ 34 3 7
| 36 4 7
4
) 38 3 8
g 40 4 8
,:3: 42 3 9
I 2 4 9
5
N 45 3 10
S s 4 10
E
o 50 3 1"
L&)
s 52 4 11
©
54 3 12
U NSOt o O O O MO NS IO 56 4 12
58 3 13
| l | ' 80 4 13
X T X 62 3 14
End Interior deck panel width = 48 in. End
pane! panel 64 1 14
width width
66 3 15
Plan view 68 4 15
70 3 18
72 4 18
74 3 17
76 4 17
78 3 18
80 4 18
The bridge superstructures depicted on these drawings were Py Glulam Stringer and Transverse Deck Deck Panel Layout - Unskewed Bridges
developed under a cooperat h ag 1t between £ 3
the Federal Highway Administration, the USDA Forest Service, 5 Vg
Forest Products Laboratory, and Laminated Concepts, Inc. S Standard Plans for Timber Bridge Superstructures December 2000 Sheet 6 of 11
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Deck Panel Layout for Skewed Bridges

Notes

Table 6.8 — Deck Panel Layout

1. This sheet depicts glulam deck panel layouts for skewed bridges. Refer to ) Skewed
) Sheet 6 of 11 for deck panel fayouts for unskewed bridges. Bridge End Panel Interior
| Bridge_length | Length Width, X Panels
2. All deck panels are 5 1/8-in.—thick with a standard interior pane! skewed 4 i
witth (W,) of 48-in. (see Detail A}. The required number of interior deck panels 20 4 3
and the end panel skewed width (X} are hased on bridge length and are given in
Table 6.8. The perpendicular deck panel width {W,) varies hased on skew angle 2 3 4
and is calculated using the equation in Detail A. Panel length is equal to the 24 4 4
out-out deck width measured parallel ta the skew.
26 3 5
3. Peck panels are attached to the supporting stringers with cast aluminum deck 28 4 5
frackets and 5/8-in.~diameter beits as shown on Shest 8 of 11. 30 3 6
- 32 4 6
3
L 34 3 7
E]
o 36 4 7
£
g 38 3 8
& 40 4 8
B
& 42 3 g
4 4 ]
48 3 10
48 4 10
50 3 n
52 4 1"
54 3 12
Skewed ' " Skewed ! o6 ‘ 12
endeggnel Interior skewed deck panel width (Ws) = 48 in. endegsnel 58 3 13
width width
. 60 4 13
Plan view
62 3 14
64 4 14
66 3 15
°
68 4 15
Wp = (Ws * Cos @) for interior ponels 70 3 16
Wp = (X * Cos ) for end ponels 72 1 18
where 74 3 17
Wp = perpendicular ponel width (in.)
Ws = skewed ponel width (in.) 76 4 17
X = skewed end panel width (see Table 6.8) 78 3 18
¢ = skew ongle
Ws
X 80 4 18
Detail A - Panel Widths
Plan view
The bridge superstructures depicted on these drawings were or e Glulam Stringer and Transverse Deck ‘ ‘ Deck Panel Layout - Skewed Bridges
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service, a*"g
Forest Products Laboratory, and Laminated Concepts, Inc. Sty O Standard Plans for Timber Bridge Superstructures December 2000 Sheet 7 of 11
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Deck Panel Attachment Details

_[3/8 in. (typical)

(AP N " W

T
1 in. long — i
hole slot 3-3/8 in.
N Y
1 in.
Deck Brackst
Side view End view

5/8 in. dome head bolt

Cast aluminum alloy 1 i b 1172 i
deck brocket

/ 3/4 in

Continuous
routed groove

Glulom  stringer /

Deck Panel Connection Groove Option
End view Side view

Deck Panel Connection Placement - Unskewed Bridges

48 in. ,

End panel width, X

Deck Bracket

—a4-1/8 in.—

Routed slot —"]

N
I~—9/16 in. hole
diometer

8 in 3/4 in.
Slot Option
Side view

Notes

1. Deck panels are attached to the supporting stringers with %&-in.~diameter deme~head bolts and cast
aluminum alloy deck brackets. The deck brackets are typically available from glulam manufacturers and bridge
suppliers. For additional information on the cast aluminum deck brackets and other deck attachment
alternatives, refer to Timber Bridges: Design, £ 1 fon, and Mai (Ritter 1890).

2. As shown on the drawings, deck brackets connect to stringer sides in %- by 8-in. slots or in continuaus
%-—in.-wide grooves.

3. When placing the deck panels, brackets should be attached ta the stringers and nuts hand tightened. Nuts
should not be completely tightened until all deck panels are in place and properly aligned.

Deck Panel Connection Placement - Skewed Bridges

See Sheet 7 of 11 for nomencisture.

™ o

Routed siot 2 g?gc‘)i\:‘: ous routed
———————— ¢ stringer ¢ stringer ¢ stringer
in. in.
Ws = 48 in, Ws = X
Interior Panel End Panel
Plan view Plan view Interior Panel End Panel
Plan view Plan view

The bridgs superstructures depicted on these drawings were o Glulam Stringer and Transverse Deck Deck Panel Attachment Details
developed under a cooperative research agreement between f “%g g
the Federal Highway Administration, the USDA Forest Service, E\ Vg
Forest Products Laboratory, and Laminated Concepts, inc. S Standard Plans for Timber Bridge Superstructures December 2000 Sheet 8 of 11
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Glulam Diaphragm Layout

Bridge fength

Bridge length

Table 6.9 — Diaphragm Spacing

3 ft D | 2] | 13 ft Diaphragm intermediate /3 @ o N o 30 / ) Imermﬁ.zdiate
| | i | spacing (see Toble 6.9) / / / / Bridge Spacing,
| | | | / / Length Renuired n
! ' ' ! / / {1 it Rumber i
! 6 in, offset ! !
”| ‘m (typical) | | 2 2 14
I L 1 1 77 2 9 18
:|| ] H! ||: i I [/ A
[ l | [ 26 3 10
1 | 1 1
t | i { i y ks 3 n
l 1 I | i ] L/ o0
] | | |
; i T i 77 32 3 13
| I ll | | f )/ soa
; ;H i i - ) 36 3 15
| | | [ I I L/ % 3w
) L ¢ 7 717
i I I { 7 7 I 40 3 17
42 3 138
Unskewed Bridges Skewed B."dges 44 4 12.67
Plan view Plan view
46 4 13.33
43 ) 14
Diaphragm-to-Stringer Connection Notes 50 4 14.67
1. This sheet depicts glulam diaphragms. Refer to Sheet 10 of 11 for steel diaphragms. 52 4 15.33
| Stringer spacing, S | 2. The numher and spacing of diaphragms depends en bridge length and is based on requirements o 4 18
) for beam stahility and alignment. This design limits diaphragm spacing to 18.5-ft. If heams 58 4
} Digphragm_length J are rigidly attached to an end wall, such as timber backing planks, the diaphragms can be 58 4
uniformly spaced. If beams are not rigidly supported at their ends, diaphragms must he placed
within 3—ft of the bridge ends. See Table 6.8 for intermediate diaphragm spacing and the total 63 4
o £ number of diaphragms required. 62 5
- e
fa g 3. All diaphragms are 5—%6—in.—thick glulam and may be the same combinatian symbol as the 64 5
3 € deck panels or the strigers. ively, Southern Pine Combination 48 or Western Species 65 5
5 2 Corhination 2 may he used as diaphragms. Diaphragm height is equal to the stringer depth
g -E_ minus 8~in. Diaphragm length is equal to the clear distance between stringers minus Y&-in. 68 5
s L
@ e 4. Diaphragms for unskewed and skewed bridges are placed perpendicular to stringers. 7 §
Adjacent diaphragms are offset to aliow placement and access ta connection hardware. For 72 §
T unskewet bridges, the typical offset distance is 6-in. For skewed bridges, the offset distance 7 5
1 in. square ply rout, will vary depending on the skew angie.
Malleable iron washer 76 5
3/4 or 7/8 in. diometer tie rods Stringer {typical) §. Diaphragms are attached between stringers with %— or Zs—in. diameter tie rods that extend 78 5
wid[thg, b thraugh the diaphragms in T-in.—sguare ply routs. The ply routs are eentered on the diaphragm
, width and sre generally placed at the third glue line from the diaphragm top and bottom. 80 5 18.50
End view
The bridge superstructures depicted on these drawings were < { Glutam Stringer and Transverse Deck ‘ I Glulam Diaphragm Layout
developed under a cooperative research agresment between f ‘%“% g 9
the Federal Highway Administration, the USDA Forest Service, B\ f
Forest Products Laboratory, and Laminated Concepts, Inc. s Standard Plans for Timber Bridge Superstructures December 2000 ‘ ‘ Sheet 9 of 11




Steel Diaphragm Layout

Table 6.10 — Diaphragm Spacing

Bridge length D = Diophragm intermediate f Bridge Length /
; . Intermediate
Toble 6.10, N .
3 ft D | D \ D (3 ft spacing (see Toble ) /3 ft, ! D ; o} LS / f;::gz Required Spacing,
| | | l [ / / w Mmber D
I | I | J / 1] / ft)
i u i . et s 7 7 7 | » ; "
[ | | M /L f i L/
] 1 I 1 Skew [T " 7 1 22 2 18
| ! | | e/l | | 1/ w2
I ) i i
11 7
i i i i 26 3 10
! i ! ! 28 3 1
f 1 { - - f s y—
H : . L A I | 1/ e s
! ! l 1 T 7 7 32 3 13
| I | | /L] f I/ oo
T ) T T = ) 36 3 15
I!| | I | /[ ] i L/ B
f ; } f T—f f — 40 3 17
42 3 18
Unskewed Bridges Ske;;ed Bridges 4 4 1267
i an Vi
Plan view oW 1 4 13.33
48 4 14
Diaphragm-to-Stringer Connection 50 4 14.67
52 4 15.33
| Stringer spacing, S | Stringer Notes 54 4 16
l i Diophrogm length i I 1. This sheet depicts steel diaphragms. Refer to Shest 9 of 11 for glulam diaphragms. 56 4 16.67
i
N 4 in 7 2, The number and spacing of diaphragms depends on bridge length and is based on reguirements for 58 4 17.33
4 o - <L ~ o _r beam stability and alignment. This_desiun limifs diaphragm spa'cing to 18.5-ft. If bgams areigidly 60 4 18
© < > < 5 attached to an end wall, such as timber backing planks, the diaphragms can be uniformly spaced. 62 5 14
= I3 If beams are not rigidly supported at their ends, diaphragms must be placed within 3-ft of the bridge
Iy h © ends. See Table 6.10 for intermediate diaphragm spacing and the total number of diaphragms 84 5 14.50
N | P < cE,, < required. 56 5 15
8 4
o
£ § 3. Diaphragms are welded from steel angles and plates and shall be galvanized ar otherwise 68 5 15.50
@ _Jd__l« = <~ Sl |- % =] pratected from corrosion. Diaphragm height is equal to the stringer depth minus 8-in. Diaphragm
7 _f AN = B i . length is equal to the clear distance hetween stringers minus V&~in. o 5 16
4 \ ' & in. 72 5 16.50
. . 4. Diaphragms for unskewed and skewed bridges are placed tostringers. For
3 x '3 . 'plote wosher 3 x 5/8 in. plate bridges, diaphragms are aligned and connected through the stringers. For skewed bridges, adjacent T 5 17
(exterior stringer oniy) i diaphragms are offset a distance that depends on the skew angle. 76 5 17.50
3 x 3 x 3/8 in. steel angle .
3/4 in. hex heed bolt 5. Diaphragms are attached to the stringer with %—in.~diameter bolts that extend through 13/16-in. 7 8 !
prebored bolt holes in the stringers and diaphragms. 80 5 18.50
End view Side view
The bridge superstructures depicted on these drawings were LI Glulam Stringer and Transverse Deck Steel Diaphragm Layout
developed under a cooperative research agreement between H “ %
the Federal Highway Administration, the USDA Forest Service, E\ Vg
Forest Products Laboratory, and Laminated Concepts, inc. o Standard Plans for Timber Bridge Superstructures December 2000 Sheet 10 of 11
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Bearing Connection Details for Glulam Stringers

Symmetrical

t
Stringer width obou

i €
Unskewed Skewed plus 1/4 in. Spon greater thon 50 ft Span 50 ft and less
4 x B x 1/2 in. steel ongle
/_ 3/4—in.—dig. thru—boit . inT‘
1/2 in. thick side plate 2 in, .
% @ g=%= B% % welded to bose plote \ —_— -

8 x 4 x 1/2 in. steel angle
\—3/4—in.—dia.

| anchor bolt

3/4 in. thick bearing pad

Vv ] _/ I > |
1/2 in. thick bose plote 3/4 in. thick elastomeric 1/2 in. thick steel

in. thick bearing pad

bearing pad base piate
Bearing Clip Configuration Steel Plate Bearing Shoe Stesi Angle Bearing Shos
Plan view End view End view
Notes
-~ Deck panel . . i
I Stringer | . o 1. This sheet shows several suggested substructure attachment details that are commonly used for ghelam stringer bridges.
1 in. gop —{j— Fill gap with joint h”g; X panel Attachment details for specific bridges may vary and should be verified based on site-specific loads and other design
- / c pane i For additional i ion, refer to A4SHTU Standard Specifications for Highway Bridges and Timber Bridges:
Stringer Design, Canstruction, Iaspection, and Mai {Ricter 1990).
2. This standard assumes 12 —in. bearing lengths at all supperts. Site—specific seismic conditions may reguire additional bearing
R . ) 4 length. Al bridges shoutd be evaluated by a qualified professional engineer for AASHTO seismic requirements.
12 in. minimum bearing length -
e} ° 12 in. minimum bearing length 3. The number of attachment bolts used with the bearing clip to fasten the stringer to the abutment sill will depend on specific
_ S 3/4=in.~dia. boit .. loading requirements. Bearing clip bolt hales may be slotted or oversized as necessary to aliow for stringer rotation and
RN * construction tolerances, provided there is adequate restraint ta resist applied loads.
I_I_\ Steel bearing clip "
:. [~~~ 3/4—in.~dia. anchor bolt H " . 4. Bearing pads, when needed, shall be 2 minimum 50 duremeter neoprene with a minimum thickness of 1/2—in. (see detail on
~J
i N 3/4—in.—~dio. thru—boit i )
Timber cop . . . Is page;.
‘. A Steel bearing clip
N . . ~ 5. When attachment is to a concrete suppert and backweall, a minimem 1-in. gap should remain hetween the superstruciure ang
3/4-in.~dia. onchor bolt backwalt to allow for possible expansion of the deck due to increases in moisture content. The gap should be filled with an
expanding joint filler to prevent debris and water from passing through to the hearings.
Timber Substructure Connection Concrete Substructure Connection
Sids view Side view
The bridge superstructures depicted on these drawings were 2 Glulam Stringer and Transverse Deck Bearing Connection Details
developed under a cooperative research agreement between ‘%
the Federal Highway Administration, the USDA Forest Service, fg
Forest Products Laboratory, and Laminated Concepts, inc. s Standard Plans for Timber Bridge Superstruciures December 2000 Sheet 11 of 11




Beam Systems:
Transverse Glulam Decks for Steel Beam Bridges

The bridge supersiructures depicted on these drawings were
developed under a cooperative research agreement between

Glulam Decks for Steel Beam Bridges

fs“""‘ 3 Title Page
the Federal Highway Administration, the USDA Forest Service, '%,% /5
Forest Products Laboratory, and Laminated Concepts, inc. ana® Standard Plans for Timber Bridge Superstructures December 2000 Sheet 1 of 7
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Plan, Profile, and Section Views

Design Span=See definition- detail

Length=Bridge length measured

out—out

Width=Bridge width measured

out—out

Steel beam Effective deck design span, see Poge 3 of 7.
’ 0
- 1
! == 7
I——Abutment /
‘ Width
/
\ /
\ ] [N] N
Glulam deck panels, see Note 4.
Wearing surface,
see Note 7.
Length
IT IT IT I 17 ]
] 1 |1 I I 11 ]
— = o — T o T |

|——Roadway widthﬂ
Transverse glulom deck, i
/see Note 5.

\Substructure shown for

illustration only.

Bridge railing, see Note 6.

General Notes

DESIGN

1. These drawings are for transverse glulam decks on steel wide flange beams or
steel plate girders. The designs are applicable for unskewed and skewed bridges
with deck thicknesses of 5~ to 8-3/4-in. Design truck loading is AASHTO HS
20~44 or HS 25-44 with deck live load deflection limited to 0.10-in.

2. The designs comply with the 1996 Standard Specifications for Highway Bridges,
with 1998 Interims, published by the American Association of State Highway and
Transportation Officials (AASHTO), except where noted. The effective deck design
span is equal to the clear distance between supports plus one-half the width of ane
support, but not greater than the clear span plus the deck thickness. The deck
overhang, measured from the deck edge to the center of the nutside heam is limited
to 2.5-ft. A longer overhang is permissible provided the design is verified by a
qualified professicnal engineer for actuat loading and deck material properties. Alt
transverse giulam panels were designed assuming single-piece laminations.

3. As specified by AASHTG, transverse glufam decks that are placed upen twe or
three steel heams are designed as simple spans. Transverse glulam decks that are
place upon four or mare steel beams are designed as simple spans but maximum
moment and deflection are reduced by 20 percent to account for the effects of span
v:ummuny The transverse quIam decks included in these standards were designed

glulam decks may also be interconnected
usmg steel dowels (refer m AASHTU for detalled design information}.

4. Deck panels are 5- to 8-3/4~in.~thick (standard Southern Pine and Western
Species glulam sizes) and are typically 4-ft wide. The width and layout of deck
panels are shown on Sheet 4 of 7 for unskewed and Sheet 5 of 7 for skewed
briiges. Attachment of deck panels ta supporting stringers is with 5/8-in.~diameter
dome-head bolts and deck clips or angle brackets as shown an Sheet 3 of 7.

5. Minimur reguired timber design values are provided for deck spans of 2- to 9—ft.
The required minimum deck thickness for a specific deck span can be selected fram
tahles on Sheet 5 of 7 {for decks on 4 or more steel beams) and Sheet 7 of 7 {for
decks on 2 or 3 steel beams), based on material, loading and beam spating.

8. Bridge rail and curh drawings are for illustration purposes only and must he
designed hased en site-specific requirements. Deck designs are based on an
assumed dead load of 10 Ihjft? for the rai and curb system. Crashworthy rail
designs are available in Development of Twa T1-2 Bridge Railings and Transitions
for Use on Transverse Glie-Laminated Deck Bridges (Faller et al. In Press).

7. An asphalt wearing surface with ile fabric or I is

for most timber bridge applications. Designs are based on an assumed dead foad of
38 Ib/ft? for an asphalt wearing surface {approximately 3—in.). Refer to Page 53 for
recommended asphalt wearing surface construction details,

8. These designs are intended for informational purpeses anly and, due to potential
changes in design requirements and use conditions, should be verified hy a qualified
professional engineer.

MATERIAL AND FABRICATION

Wood

9. Glulam deck panels shall comply with the requirements of AASHTO M168 and
ANSIJAITC A190.1 and shall be manufactured te an industrial appsarance grade
using wet-use adhesives.

10. Any species and combination of glulam may be used provided it is treatable with

wood preservatives and taholated design values are provided in the AASHTO
Standard Specitications for Highway Bridges. Deck panet glulam combinations
should be selected from the tables for “members stressed primarily in axial tension
or compression”.

1. Insofar as is practical, all glulam shall ke cut, drifled, and completely fabricated
prior to pressure treatment with preservatives. Refer to Sheet 4 of 7 funskewed
bridges) and Sheet 5 of 7 (skewed bridges) for layout details.

Preservative Treatment
12. All glulam shall be treated in accordance with AASHTS M133 and AWPA
Standard C14 with one of the follewing preservatives:

a. Coal tar creosote conforming to AWPA Standard P1/P13
b. Suitable oilhorne preservatives conforming to AWPA Standard P8 in hydrocarbon
solvent, Type A or Type C.

13. Treated material shall follow post in Best
Management Practices for the Use of Treated Wmni in Aguatic Environments (WWP1
1996} to enswre all surfaces are free of excess preservative and chemicals are
fixated in the wood.

14. Preservative treatment shall be inspected and certified in accordance with
AASHTO M133 and AWPA Standard M2.

Steel Fasteners and Hardware
15. Steel plates and shapes shalt comply with the requirements of ASTM A36.
C-clips should comply with the requirements of grade 30 cast iron.

16. Balts shali comply with the requirements of ANSI/ASME Standard
B18.2.1-1981, Grade 2.

17. Al steel components and fasteners shafl be galvanized in accordance with
AASHTO M111 or AASHTO M232, or otherwise proteeted from corrosion.

18. Washers shalt be provided urder bolt heads and under nats that are in contact
with wood. Washers may be omitted under heads of special timher bolts or
dome-head bolts when the size and strength of the head is sufficient to develop
connection strength without weod erushing.

CONSTRUCTION

19. All woed and metal components shall be handled and stored carefully so as not
to damage the material. If damage does occur, exposed untreated wood shall be
field treated in accordance with AASHTO M133. Damage to galvanized surfaces
shall be repaired with a cold galvanizing compound or other appraved coating.

20. Deck panels should be placed after stringers and diaphragms are set and
secured. A common construction procedure is to place the first panel at midspan,
then seguentially place remaining panels outward toward the abutments.
Attachment hardware should be hand-tightened as the panels are placed, then
securely tightened after all panels are placed and afigned.

21. The ication of a bi sealer is to prevent excessive
waood checking in areas where the wood end grain is expused Vertical joint surfaces
between giulam deck panels should also be coated ta minimize moisture penetration.
Any commercially available reofing cement is effective.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,
Forest Products Laboratory, and Laminated Concepts, Inc.
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Effective Deck Design Span

Fabrication Details

Per AASHTO specifications, the effective deck design span shall be equal to the clear distance 3/8-in. )
between beam flanges plus 1/2 the width of one flange, but not greater than the clear 3-in.
distance between flanges plus the deck thickness. “I i“ |'—_-|
Glulam deck - | -
L | |
| < < Deck thickness, t
—— ! 1
3/4 in,
- slotted
Clear hole 4—in,
distonce Beom flange
£ thickness
] L
. S I
Steel beam T : :
— ° ] | l
2.5 ft  — L i t
see Note 2 (Sheet 2 of 7). F,],?g&e ¢ 1/4=in.
l
To determine required deck thickness, P o
=-in
see Tables 7.1 and 7.2, T
_______ [
[
-
Deck Attachment
Notes Steel Angle Bracket
0
1. For steel beam flanges less than %-in.-thick, use a grade 30, cast 2-3/4—in
iron “C” clip. For steel beam flanges greater than %-in.~thick, use ’
an A36 steel angle bracket.
5/8 in. ® dome 2, Boﬁ] connector |y|{es should have sk;tted hn!es sized to two or o0 [
head bolt three times the holt diameter. See details on this page.
Deck paonel |
3. For connector hole placement an gluiam deck panels, see Sheet 4 3/4 in.
of 7 {unskewed bridges) and Sheet 5 of 7 (skewed bridges). slotted
hole
Q
Steel ongle Cast—iron "C" clip for
brocket beam flanges less than
or equal to 3/4 in. thick b= ]
Thru-Bolt Attachment Cast-Iron “C* Clip
End view
The bridge superstructures depicted on these drawings were ot Glulam Decks for Steel Beam Bridges Span Definition & Deck Attachment
developed under a cooperative research agreement between ‘

the Federal Highway Administration, the USDA Forest Service, £
Forest Products Laboratory, and Laminated Concepts, Inc. Do
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Glulam Deck Panel Layout - Unskewed Bridges

| Bridge length

Bridge_width (out-out) and deck panel length

Notes

1. This sheet depicts glufam deck panel tayouts for unskewed bridges and deck attachment details. Refer to
Sheet 5 of 7 for deck panel fayouts for skewed bridges.

2. The required rumber of interior deck panels and the end panel width {X) are based on bridge length. interior
panels have a standard width of 48-in. End panel width depends on bridge span but shall not be less than 3—ft.
Deck pane! length is equal to the out-out deck width.

“““““““““ 3. Deck panels are attached to the supporting stringers with cast-iren “C” clips or steel angle brackets as
shown on Sheet 3 of 7. “C” clips are commonly available from plulam bridge suppliers and are suitable when the
beam flange thickness does nat exceed 3/4-in. Angle brackets are normally fahricated from A36 steel angies
and can be made for any flange thickness.

T
End Interior panel width = 48 in.

Plan View

X 48 in.

End
panel
width (X)

End panel width (X)

3/8 in. for "C” clip
‘—1 in. angle brocket
-—0 Q

—L—1 in. angle bracket

3/8 in. for "C” clip

Q

Attachment Spacing - Interior Panel

¢ stringer

6 in.

Attachment Slpac[ng - End Panel

Plan view Plan view
The bridge superstructures depicted on these drawings were of s i - i
koo trmisspusnbobiiumoriomm s ;w‘%.% Glulam Decks for Steel Beam Bridges Panel Layout - Unskewed Bridges

the Federal Highway Administration, the USDA Forest Service, A\ V,f
Forest Products Laboratory, and Laminated Concepts, inc. it
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Glulam Deck Panel Layout - Skewed Bridges

Bridge length

Bridge width (out—out)

Typical deck panel ottachment, see detoils below and Sheet 3 of 7.

End panel Interior skewed panel width (Ws) = 48 in.

skewed width

Plan View

_ — G Stringer

End panel
skewed width

L3

Ws = 48 in.

Attachment Spacing - Interior Panel

¢ Stringer

Notes

1. This sheet depicts glulam deck panel layauts for skewed bridges. Refer to Sheet 4 of 7 for deck panel
layouts for unskewed bridges.

2. The required number of interior deck panels and the end panef skewed width are hased on bridge length.

Interior panet skewed width (W} is 48—in. End panel skewed width depends on bridge span but shall not be less
than 3-ft.

3. Deck panels are attached to the supporting stringers with cast-iron C clips or steel angle brackets as shown
on Sheet 3 of 7. “C” clips are commonly available from glulam bridge suppliers and are suitable when the beam
flange thickness does not exceed 3/4-in. Angle brackets are normally fabricated from A36 steel angles and can
be made for any flange thickness.

v,
where
9 = skew ongle
Wp = perpendicular panel width {in.}
Ws = interior skewed ponel width = 48 in.

Offset = 3/8~in. for "C" clip
= 1-in. for angle bracket

Plan view
The bridge superstructures depicted on these drawings were P i i - j
e orge Suparstruchres depi e rawigS were g,(‘%% Glulam Decks for Steel Beam Bridges Panel Layout - Skewed Bridges
the Federal Highway Administration, the USDA Forest Service, s
Forest Products Laboratory, and Laminated Concepts, Inc. Pt Standard Plans for Timber Bridge Superstructures ‘ ‘ December 2000 I I Sheet5of 7
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Table 7.1 — Design Table for Bridges with Four or More Steel Beams

Table Instructions
Effective Minimum Required F,' {Ibfin®) and E' {x10° 1b/in®) Values for Actual Deck Thickness® Ranging from 5- to 8%-in.
The table on this sheet is for determining the required deck thickness for transverse glulam decks supported
Deck H§20-~44 Loading H825-44 Loading by four or more steel beams. The criteria for selecting deck thi i i
N 3 g deck thickness are based on the effective deck design
il I A o o ; 7 o o e, i i o s o Sl o,
{ft) R E R’ E' Fy £ Fy £ F' E ' E' Fy' £ ' B k' E F, E fot greater than the clear distance between flanges plus the deck thickness. Live load deflection is limited
2.00 49 0.20 620 0.48 589 044 to 0.10-in. for ali deck thicknesses. The table provides the minimum required allowable design values for
217 508 030 720 0.56 581 0.52 bending strength {F,") and madulus of elasfilcity (E'), based on the vehicle live load, deck dead I_oad, and an
233 567 0.38 57 0.65 73 0.60 assumed deaq Ivad of 10 Iblftz‘ for the ramng/n'urh system and 38 Ipjft* fu_l an asphalt wearing _syrface.
250 526 045 014 07 365 0.69 Allowable design \!alues for hunzor!tal shear {F,") are not listed because hu_nznmallshear is not critical for
267 85 051 o 047 00 0.85 957 o7 shallluw deckl sections. Blank ce!ls in the t_ahle denote vases wh_ele the reyuired design values exceed those
28 70 ) 04 o 106 oo 05 089 typically available or that result in excessively conservative designs.
3.0 803 065 | 780 | 080 1.207 1.08 1.142 1.00 611 040 The table may be used in two ways. When the combination symbol and material species of glutam are known,
3.1 863 072 816 0.67 1,305 | 1.20 1235 1 111 660 0.45 the designer must determine the allowable design values for the material, then compare them to the values
3.33 922 0.80 872 0.74 1403 | 133 | 1327 | 123 10 0.50 given in the table. Tha computed allowable values must be greater that the table values in order to select the
3.50 982 0.88 929 0.81 1,501 147 1420 1.38 760 0.55 corresponding deck thickness. ively, when the combination symbol and ial species are unknown,
3.67 1,041 0.97 985 0.88 1599 1.61 1,513 149 809 0.60 minimum required F,’ and E* values may be obtained from the tahle based on effective deck design span, deck
3.83 1,101 1.06 1,042 0.98 1,697 1.76 1,608 1.63 859 0.66 thickness, and vehicle loading. A grade and species of glulam that meets these minimum alfowable design
4.00 1,161 1.15 1,089 1.06 1,796 1.92 1,699 1.77 909 0.71 values may then be selected. Specific procedures for tahle use fallow:
417 1,221 126 1,185 1.15 620 047 1,792 1.92 959 0.78
4.33 1281 | 136 | 1212 | 125 | 650 | 051 1009 | 084 Glulam Combination and Species Known
4.56 1,341 158 1,269 145 681 0.59 1059 0.98 621 0.45 . . . e
2.67 1407 | 176 | 1326 | 182 | 712 | 066 ti0s | 189 | ss0 | oSt | 607 | oes 1. Determine the required design criteria for
4.83 1862 | 195 | 1384 | 180 | 742 | o3 1059 | 122 | 680 | o5 | 635 | 051 Z :;elzl':’; :;;l; d:i'gm’g”;‘;;‘:]_ r——
5.00 1441 1.99 13 081 1,210 1.35 709 0.62 683 657 ) ' )
5.17 804 0.89 1,260 149 13 089 650 0.62 2. Compute the allowable design values for the combination symbol and species of glulam using the following
5.33 835 098 1,310 1.63 768 0.76 718 0.69 equations:
5.50 866 1.07 1,361 179 798 0.83 748 0.75
5.67 897 118 1411 | 196 828 0.91 773 0.82 Fy = F, Gy G Cp E=EC,
5.83 928 1.28 857 0.99 801 0.90
6.00 959 140 887 1.08 829 0.8 where F,' = allowabie bending stress {Ibfin?) Cy = wet service factor
B.17 981 1.52 917 117 857 1.08 F, = tabulated bending stress (Ibfin?) C; = hending size factor
6.33 1,022 1.64 602 0.78 947 1,27 885 1.15 E' - allowable moduius of elasticity {ibfin)  C, = load duration factor
6.50 1053 | 1.77 620 0.82 977 1.37 913 1.24 E = tabulated modulus of elasticity {Ibfin’}
6.67 1,085 181 639 0.89 1,007 148 941 1.34
6.83 557 0.96 515 0.87 1,087 159 ) 144 3. Erjier the table _and select a deck thickness_ based on the design criteria and allowable material properties
700 576 103 632 003 1,067 71 997 165 previously determ‘med. The allowahle material pfuperly values for F,' and E' mu§t he ;.;reafter than or qu{aI
717 505 10 550 00 1097 I 0% 167 1o the l{urrespondmu ta?ble valu_es for the deck thickness sglecled. if not, the design criteria andfor material
793 718 18 67 107 1127 o7 1053 79 properties must be revised until acceptable values are achieved.
750 733 1.25 £85 115 1.081 1.81 Glulam Combination Symbol and Species Unknawn
7.67 751 1.35 703 122
783 7 144 720 1.3 1. Determine the required design criteria for
8.00 788 1.53 738 1.39 a. effective deck design span and
8.17 808 1.63 756 1.48 b. vehicle loading, AASHTG HS20-44 or HS25-44.
8.33 827 1.73 774 1.57
8.50 846 1.84 782 1.57 2. Enter the taitle and select a deck thickness based on the design criteria. Nate the required minimum
8.67 866 195 810 177 allowable design values for F,' and E.
8.83 828 187
9.00 846 1.08 3. Select a glulam combination that provides the minimum allowable design values.

a - Western species glulam sizes are 5%~, 8%—, and 8%-in.;
Southern pine giulam sizes are 5-, 6%-, and 8%—i

The bridge superstructures depicted on these drawings were CA i i le -4 |
e pcures Cep | hese v e W Glutam Decks for Steel Beam Bridges Design Table - 4 or more Steel Beams
the Federal Highway Administration, the USDA Forest Service, E\ v

Forest Products Laboratory, and Laminated Concepts, Inc. 2 Standard Plans for Timber Bridge Superstructures December 2000 Sheet 6 of 7




Table 7.2 — Design Table for Bridges with Two or Three Steel Beams

Effective Minimum Reguired F,' (Ibfin?) and E' (x10°Ibfin?) Values for Actual Deck Thickness?, t, Ranging from 5~ to 8%-in.

Deck H520-44 Loading HS25-44 Loading

Design

Span 5% 6% 8% 8% 5% 6% 8% 8%
ift) F' E R’ E R E F' 3 [N E F E F’ 3 I E F' E R E
3.08 1,600 0.78 945 0.72 1,508 130 1,424 120 761 048
3.7 1074 087 1,016 0.80 1,627 144 1,559 1.33 823 054
333 1,148 0.9 1,088 0.89 1,748 160 1,654 148 865 0.60
350 1,222 1.06 1,156 0.98 819 040 1871 176 1778 1.63 846 066
367 1,208 16 1,228 1.07 556 043 1,993 194 1,885 179 1,008 872
383 1370 1.27 1,298 117 694 w47 2,001 195 1,070 079 626 0.37
4,80 1,444 1.38 1,387 1.26 732 052 1132 086 663 0.40 619 936
417 1518 1.50 1437 1.38 770 056 1194 | o083 699 043 653 .39
433 1593 1.62 1,508 1.50 808 051 1,266 101 738 047 657 042
450 1.668 1.89 1578 L7 846 un 1318 118 2 055 721 050
467 1743 21 1,649 195 884 079 1,381 131 809 061 756 055
483 1720 2.16 9 088 1443 146 845 068 789 051
5.00 950 0.97 1,505 162 882 075 824 068
5.17 998 107 1,568 178 918 083 858 075
533 1,036 118 508 055 1,530 196 955 691 892 0.82
550 1074 129 631 060 992 1.00 976 090
567 1,113 141 553 065 811 059 1028 1.09 951 092
5.83 1,151 154 576 0.7 632 065 1,065 119 935 108
6.08 1,190 157 599 078 653 070 1,102 1.29 1,030 117
817 1,228 1.82 722 0.8 674 076 1,139 140 1,084 127
6.33 1,267 1.97 4 091 695 8.83 1,176 1.52 1,099 1.38
650 1,305 213 787 0.9 n7 0.90 1213 1.64 1133 148
657 790 1.06 739 597 1,250 177 1,168 161
6.83 813 1.15 760 104 1,287 191 1,202 173
7.00 836 123 781 142 1,237 1.85
7.17 859 132 803 1.20 1272 200
7.83 882 142 824 1.28
750 905 152 846 138
767 928 152 868 147
783 951 173 88g 1.57
8.00 975 184 91t 1.67
8.17 998 136 933 178
833 1,021 208 955 1.89
850 976 2.00

a —~ Western species glulam sizes are 5%, 6%, and 8%-in.; Southern pine glulam sizes are 5-, 6%, and 8%—in.

b — Bridges with only two stee! beams must use an effective deck design span greater than 6.33-ft.

Table Instructions

The tahle on this sheet is for determining the required deck thickness for transverse glulam decks supperted
on twao or three steel beams. The eriteria for selecting deck thickness are based on the effective deck design
span, vehicle toading, and material praperties for the species and combination of giulam. The effective deck
design span is equal to the clear distance between beam flanges plus one-half the width of one fiange, but
ot greater than the elear distance between flanges plus the deck thickness. Live load deflection is limited
to 0.10-in. for alf deck thicknesses. The table provides the minimum required allowable design values for
bending strength (F,') and medulus of elasticity (E'), based on the vehicle live [oad, deck dead load, and an
assumed dead load of 10 Ib/ft® for the raifingfcurb system and 38 Ibfft® for an asphalt wearing surface.
Aliowable design values for horizontal shear (F,’) are not listed because horizontal shear is not critical for
shallow deck sections. Blank cells in the table denote cases where the required design values exceed those
typically available or that result in excessively conservative designs.

The table may be used in two ways. When the combination symbol and material species of glulam are known,
the designer must determine the allowable design values for the material, then compare them to the values
given in the table. The computed allowable values must be greater that the table values in order to select the
corresponding deck thickness. Al ively, when the ination symbel and ial species are unknown,
minimum reqaired F,' and E' values may be obtained from the table based on effective deck design span, deck
thickness, and vehicle loading. A grade and species of glulam that meets these minimum allowable design
values may then be selected. Specific procedures for table use follow:

Glulam Combination and Species Known

1. Determine the required design criteria for
a. effective deck design span and
b. vehicle loating, AASHTO HS20-44 or HS25-44.

2. Compute the allowable design values for the combination symbol and species of glulam using the following

equations:
F,' = Fy Cy Ce Cy E=EC,

where F,' = allowahle hending stress (Ib/in%) Cy= wet service factor
F, = tahulated bending stress {ibfin%} C; = bending size factor
E' = allowahle modutus of elasticity (ib/in) €, = load duration factar
E = tabulated medulus of elasticity (Ibfin%)

3. Enter the tahle and select a deck thickness based on the design criteria and aliowable material properties
previously determined. The aflowable material property values for Fy' and E' must be greater than or equal
to the correspending table values for the deck thickness selected. If not, the design criteria andfor material
properties must he revised until acceptable values are achieved.

Glulam Combination Symbal and Species Unknawn
1. Determine the required design criteria for
a. effective deck design span and
b. vehicle loading, AASHTO HS20-44 or HS25-44.

2. Enter the table and select a deck thickness based on the design criteria. Note the required minimum
allowable design values for F,' and E'.

4. Select a glulam combination that provides the minimum allowable design values.

The bridge superstructures depicted on these drawings were
developed under a cooperative research agreement between
the Federal Highway Administration, the USDA Forest Service,

Forest Products Laboratory, and Laminated Concepits, Inc.
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Asphalt Wearing Surface Construction Details

Symmetrical Rail and connecting hardware
about omitted for clarity.

¢
|
|

1-1/2 in. minimum compacted thickness Approximutel{ 3 in,
‘ compacted thickness

-Asphalt pavement, see Notes 1, 2, and 5.

Cross-section view

Asphoft_loyer Aspholt Toyer

n
Tronverse deck I Tronverse deck 1l g

il
I

Glulam beam
Glulam stiffener, see Note 8.

Steel beam Steel stiffener, see Note 8.

Longitudinal Stiffener Options for Beam Bridges

|
1 ~ 2 percent crown
E T T AT Ty \_Curb
\ Scupper

block

\Timber deck \Geotextile fobric or tackcoat, see Notes 1, 4, ond 5.

Notes

1. These asphalt wearing surface details are. recommended for most applications invelving the timber bridge
superstructures included in these drawings. A crowned asphalt wearing surface, when used in combination with
a waterproof asphalt layer, or membrane, will shelter the bridge from moisture and potential deterioration. In
low~volume traffic applications, the use of an asphalt wearing surface may not be warranted. Far additional
infarmatian about wearing surfaces for timber bridges, refer to Timber Bridges: Design, Construction, Inspection,
and Maintenance (Ritter 1990).

2. Bituminous asphalt should be dense-graded and is typically the same mix design specified by state and federal
agencies with responsibilities for road paving and maintenance. The asphalt should be placed and compacted to a
minimum thickness of 1%-in. at the roadway edge, and approximately 3-in. at centerline.

3. For proper wearing surface bonding and performance, the surface of the timber deck should be clean, dry, and
free of excess wood preservative. Excess preservative is normafly not present when the treating specifications and
procedures recommended in these drawings are followed. If there are aceurnulations of preservatives on the deck
surface, applying a surface blotter hefore paving can greatly improve geotextile and asphait bonding. The blotter
should be removed fram the deck prior to paving. Leaving the deck unpaved for a peried of 30-45 days will also help
remove excess preservative and solvent from the deck surface.

4. Preformed waterproof paving membranes are typically a geotextile fabric or mesh embedded in rubberized
asphalt and should be installed according to the manufacturers’ recommendations. Prior to selecting a membrane,
compatibility of the membrane material with the waod preservative used for the bridge deck should be verified.
Paving membranes should never be used in direct contact with pentachlorophenel treated woed. Improved
performance may result when the membrane is placed between two asphalt fayers. This is typically accomplished
by placing an initiat asphalt layer that is crowned as required. The membrane is placed on this initial layer and a final
1~ to 1¥%~in.~thick uniform asphalt fayer is placed on the membrane.

5. Preformed waterproof membranes may not adhere well to oilhorne—preservative-treated timber bridge decks
and the rubber may be incompatible with treatment chemicals. A waterproof faver can be created using asphat
cement or pelymer modified asphait emulsion in combination with a standard paving fabric and asphalt hot mix.
Performance~graded asphalt cement and paving fabric should be applied in accordance with AASHTO M288-99,
Section 9, and Appendix A6. Polymer modified asphalt emulsions may alse e used if residual asphalt content meets
the residual application rate recommended by the fabric manufacturer, Sufficient time must be allowed and
appropriate weather conditions must exist for emulsions to cure prior to the application of fabric. Asphalt cement
will normally ke applied at a rate of 0.25 gallons per square yard hefore placing fabric. Palymer-modified asphalt
emulsion would be applied at a rate of 0.37 gallans per square yard to obitain the same asphalt residual. The
emulsion must cure until the water has evaporated bhefore placing the fabric. Asphalt hot mix would then be placed
and compacted between 250 and 328°F. Polymer medified asphalt emulsions sheuld not be used in direct contact
with pentachlorophenci-treated wood.

B. When the bridge deck will be paved on fow-volume, unpaved roadways, it is recommended that approach
roadways be paved a minimum of 50-ft in each direction, or beyond the approach guardrails, to facilitate roadway
maintenance.

7. For stress—laminated bridge decks, it is racommended that asphalt paving not be applied until after the first bar
re-tensioning has been completed.

8. For beam bridges, inter-panel movement, o differential deflection between panels, can be minimized by installing
a deck panel longitudinal stiffener beams (glulam ar steel, see figure at left). This stiffener beam is placed midway
between longitudinal bridge beams. Stiffener heams shall be continuous over at least two, but not mare than four
panel joints (due to moisture changes). See detail an this page and refer to Page 31 for more information regarding

End view types and sizes for stiffener heams.
The bridge superstructures depicted on these drawings were of H 3 ' P ! i
developed tndr a coopertive tesserch soreoment Cotwoen w Wearing Surface Recommendations Asphalt Wearing Surface Construction Details
the Federal Highway Administration, the USDA Forest Service, v
Forest Products Laboratory, and Laminated Concepts, Inc. Z“’*«m Standard Plans for Timber Bridge Superstructures December 2000 Sheet 1 of 1
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