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Hikaru Sasakr* and Takamaro MAKU* : The Creep of Glued Laminated
Wood Beam.
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Table 1. Details of creep test and the specimens.

Specimen Width of Hight of Modulus of | Dead load applied
number specimen specimen elasticity Weight| Max. normal o in percent
stress om of ultimate
b (cm) h (cm) E» (kg/cm?) (kg) (kg/cm?) strength* o,,/0s
2-1 4.00 6.10 10.4x10* 99 600 84
4-1 3.80 6.20 13.2 97 ” %
5-2 4,00 6.10 11.1 83 500 70
3-2 4.50 6.10 13.5 93 ” 7
5-1 3.90 6.15 12.8 65 400 56
7-2 4.00 6.15 _ 11.2 67 ” ”
7-1 4.00 6.10 12.9 50 300 42
3-1 3.65 6.10 13.6 45 ” ”
6-1 4.00 6.15 10.0 34 200 28
1-1 4.00 6.10 11.8 33 ” ”
* Tested by a standard method JIS-Z-2113 (1957) P
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Fig. 5. Creep curves with references of temperature, relative humidity, etc.
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Summary

Creep and rupture of glued-laminated wood beams have been observed for
about two years.

Plates of TarwaNaiNOKI (Chamaecyparis formosensis MaTsum.) were bonded by
cold set of urea resin and shaped into specimens shown in Fig. 1. Test method
is shown in Figs. 2 and 3, and dead load applied was 84, 70,56, 42 and 28 per cent
of the ultimate strength in a standard test.

Results summarized are as follows.

(1) Creep curve :

The data were discussed under assumption that creep of the beams is produc-
ed by defomation of the primary bonds and slippage of the secondary bonds of
cellulose and others, and these are shown by equations for elastic deformation
(eq. (1)) and deformation rate of ToBoLskY-EYRING’S type (eq. (2)), respectively.
And it was concluded that the number of flow unit of the secondary bonds in a
unit area perpendicular to stress increases with stress and temperature.

(2) Rupture :

Rupture of the beams appears to be conformed to the St. VENANT’S hypothesis, but
local compression failure seems to take place when the creep deflection reaches a
definite value. The fatigue strength on the 820th day is 55 per cent of the ultimate
strength in a standard test, and the endurance limit will be approximately equal
to the stress at the proportional limit of the beams.
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