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Analysis of Bending Creep of Wood
under Natural Environmental Conditions
by a Fourier Transformation Procedure*!

Masanobu Kawazoe*?, Nobuo SOBUE*® and Nobuyuki HIRAI*®

Bending creep tests of glued-laminated wood beams of four sizes, ranging from 1.1 cm? to 45.6 cm?
in cross section, were done under natural environmental conditions for about one year. The bending
creep tests were conducted by a two-point loading method, and stresses at the surface of the beams
were 6 Mpa. Deflection and mass of the beam, and environmental conditions were measured hourly
using an electronic data recorder. The effects of specimen size on creep behavior under non-steady
state moisture conditions were analyzed using a Fourier transformation procedure.

Creep components of typical periods were resolved by applying an inverse Fourier transformation
to an amplitude spectrum of time trend creep curves. The creep components of daily and seasonal
changes were distinguished within the amplitude spectrum.

Well-known mechano-sorptive creep effects were observed in the creep components of the daily
and the seasonal changes resulting from the environmental conditions.

For daily moisture changes the size effect was large for the small specimens and decreased very
much with increasing specimen size, because the moisture movement occurs only in the surface part
of the specimens. For the seasonal, long-period moisture changes, the specimen size effect was less
for all specimen sizes, because the moisture can penetrate deeply enough into the specimens during
long exposure to the environmental conditions. The results show that the size effects are remarkably
large for short-period creep of small specimens with cross sections below 5 cm?.

Keywords ©  long-term creep, natural environmental conditions, Fourier transformation, spectrum
analysis, specimen size effect.
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Fig.1. Experimental setup.

Table 1. Physical parameters of specimens.

Specimen Width X Height X Length Span(

mm) p(g/cm®) MC(%) E(GPa)

N Tx(mm) Eymax Eymin Ey ave.

(mm|
1 39 X117 X1800 1440 0.39 12.6 9.6 9 13 11.3 8.1 9.8
2 26X 77X1200 900 0.42 12.7 11.3 7 11 14.2 8.7 10.6
3 13X 40 X780 450 0.44 12.1 12.5 5 8 14.0 8.4 10.9
4 6x 18%600 225 0.38 1.1 8.1 3 6 11.2 7.7 9.9

Legend : p: density, MC : moisture content, E : modulus of elasticity of a beam by a bending test, N : number
of laminae, Tx: thickness of a lamina, Ex: modulus of elasticity of a lamina.

Note : MC was measured by an oven dry method.
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