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Strength of Visually Graded
Structural Lumber

Procedures forassigningallowable strengthproperties to
visually gradedumberwere initially establishedabout 50
years agoTheyinvolve testingsmall peces ofdefect-free
wood and then modifying theresulting strengtrestimates.
Adjustmentsare made for knot size and other naturally
occurring growthcharacteristicsand for such factors as
moisture content, duration ofanticipated load, and
manufacture andise considerations. Thiprocedure has
servedthe public well over the years. Howevermodern
wood structuresare being engineered morgrecisely and
better estimates of structural lumber strength are required.

The Forest Products Laboratory, in cooperation with
representatives ofthe lumber industryhas completed the
“In-Grade” testing program. Thebjective ofthis program
was to develotrengthdata fom tests of full-sizelumber
that hadalready been graded faale tothe public. The
programwas dividedinto two parts: (1) overall strength
property evaluations an@) study of theeffect of variables

The strength properties of more than 42,000 pieces of lumber
wereevaluated; 21 softwooand 3hardwood speciewere
represented.The results indicatethat visually graded
nominal 2 by 4 (standard 38 by &#m) lumber is stronger
than previouslythought. The studyalso indicates, however,
that wider width lumber is not as strong asumsed.

New procedureswere developedfor adjusting lumber
propertiesfor change in moisture content. Thew research
indicated that tensile strength parallel to the grain, a property
important in thedesign of wooden trusses, fist nearly as
sensitive tochanges in moisture content gseviously
assumed.

A new standard, D1990yas approved bythe American
Society for Testing andMaterials (ASTM) to derive
allowable properties fromin-Grade data. Thesallowable
properties werdirst incorporatednto a supplement to the
1991 edition of thd&lational Design Specification falood

such as moisture content and temperature on lumber strengttConstruction and have been included iall subsequent

The In-Grade program dataere used to assigrstrength
properties toall gradesand species ofvisually graded
wood. Allowablestrength numbers in the National Design
Specification spartablesand all other designaids were

editions.

For additional information, contact:
Dave Green, Research Engineer

revised as a result of this program. Engineers, architects, anBorest Products Laboratory

contractors use these revised numbers to calcallaeable
loads and to design wood members in structures.
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Sample grade stamp. (a) The trademark indicates agency quality AmericanForestand Paper Association. 199Bupplement.

supervision; (b) mill identification—firm name, brand, or
assigned mill number; (c) grade designation—grade name,
number, or abbreviation; (d) species identification—indicates
species individually or in combination; and (e) condition of
seasoning at time of surfacing.

National design specification for wood construction. 58 p.
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