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ENGINEERING BULLETIN
NUMBER 98-1
ALLOWABLE DEPTH-TO-WIDTH RATIOS FOR GLULAM BEAMS

The National Design Specification for Wood Construction
(NDS), published by AF&PA, has, since the 1944 edition, provided prescriptive lateral bracing recommendations for wood
bending members having varying depth to width (d/b) ratios.
Current guidelines for the lower and upper limits of bracing
requirements are shown below, with bracing requirements for
intermediate d/b ratios falling somewhere between these.
d/b ≤ 2
no lateral bracing required
6 < d/b ≤ 7 lateral restraint required at the ends to prevent
torsion and lateral displacement and both edges
must be laterally restrained over their full lengths
While intended for sawn lumber members, these guidelines are
often interpreted as being applicable to other rectangular shaped
engineered wood products such as glued laminated timber
(glulam). Also, since no mention is made of d/b ratios greater
than 7, it is often assumed that the maximum d/b ratio for a
wood bending member is 7 when, in fact, a wood bending
member having any d/b ratio can be designed using the beam
stability calculations provided in the NDS.
Equations, experimentally verified, for calculating critical lateral
buckling loads in rectangular shaped wood beams have been
available since 1931. Research conducted at the University of
British Columbia in the 1960s and reported in the papers “Lateral
Stability of Glued Laminated Beams” by Hooley and Madsen and
“Lateral Buckling of Simply Supported Glued Laminated Beams” by
Hooley and Duval led to the adoption of provisions in the 1968
edition of the NDS for determining the adequacy of lateral support for glulam bending members. One of their test beams was a
glulam beam with a cross section of 3-1/4"x 66-5/8" (d/b ratio =
20.5). While this represented an extreme example of a high d/b
ratio, no lateral buckling of this beam was observed at failure
when the compression edge was fully restrained laterally.

One of the advantages of glulam is that it can be manufactured
in virtually any size or shape and one of the most efficient
configurations is a narrow deep bending member. Since the
early 1980s, one of the most popular forms of glulam has been
resawn beams used as purlins in panelized roof construction.
These members are typically 2-1/2" in width with depths up to
28-1/2" or a d/b ratio of 11.4. An emerging technology uses
high strength fiber reinforced plastic to reinforce the tension
zone of glulam beams with resulting d/b ratios of 10 or greater.
When the narrow, deep resawn glulam purlins were introduced,
concern was expressed by structural engineers regarding their
inherent lateral stability. To address these concerns, the glulam
industry sponsored a series of full scale bending tests of narrow,
deep glulam purlins at Oregon State University in 1989. This
involved testing a series of glulam beams having a span of
40 feet with d/b ratios of 9 and 11.4 which were representative
of the resawn purlins being used in the field. These tests were
conducted with varying degrees of lateral bracing of the top or
compression edge of the beams. This bracing ranged from a fully
braced compression edge to unbraced lengths of 15'-0".
As anticipated, the purlins with minimal lateral bracing did
undergo varying degrees of lateral buckling, typically buckling in
an “S”-shaped curve between points of lateral support. However,
the failure load in all cases exceeded the values predicted by
applying the NDS lateral stability analysis.
In conclusion, if a glulam beam has the compression edge fully
braced as would occur by the normal attachment of sheathing or
decking with mechanical fasteners, there is no need to limit the
d/b ratio of these members to 7. If the compression edge is not
braced, the member must be checked in accordance with the
lateral stability provisions of the NDS but this procedure does not
require any specific limit on the beam d/b ratio. As a practical
limitation, it is recommended that an upper limit d/b ratio of 12
be applied for glulam beams regardless of the bracing used.
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We have field representatives in most major
U.S. cities and in Canada who can help
answer questions involving APA and APA
EWS trademarked products. For additional
assistance in specifying engineered wood
products or systems, get in touch with your
nearest APA regional office. Call or write:
WESTERN REGION
7011 So. 19th St. ■ P.O. Box 11700
Tacoma, Washington 98411-0700
(253) 565-6600 ■ Fax: (253) 565-7265
EASTERN REGION
2130 Barrett Park Drive, Suite 102
Kennesaw, Georgia 30144-3681
(770) 427-9371 ■ Fax: (770) 423-1703
U.S. HEADQUARTERS
AND INTERNATIONAL
MARKETING DIVISION
7011 So. 19th St. ■ P.O. Box 11700
Tacoma, Washington 98411-0700
(253) 565-6600 ■ Fax: (253) 565-7265
Internet Address: http://www.apawood.org
PRODUCT SUPPORT HELP DESK
(253) 620-7400
E-mail Address: help@apawood.org
(Offices: Antwerp, Belgium; London,
United Kingdom; Hamburg, Germany;
Mexico City, Mexico; Tokyo, Japan.) For
Caribbean/Latin America, contact
headquarters in Tacoma.
The product use recommendations in this
publication are based on the continuing
programs of laboratory testing, product
research, and comprehensive field experience of Engineered Wood Systems. However,
because EWS has no control over quality of
workmanship or the conditions under which
engineered wood products are used, it
cannot accept responsibility for product
performance or designs as actually constructed. Because engineered wood product
performance requirements vary geographically, consult your local architect, engineer or
design professional to assure compliance
with code, construction, and performance
requirements.
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