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Kazuo Sumiya : On the Endurance of Glued-Laminated Wood. An Analysis

of Bending Creep Fracture of Lammated Wood from the Standpomt of Sto-
chastic Theory '
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Table 1.
a) The bending strength and some characteristics of their specimens.
. ’ Specific gravity in . o/
Bending strength kg/mumd oven dry Moisture content %
aE coefficient coefficient coefficient
mean | SARSE0 | of lmean |SEARGRNT " Cof mean | SERCATS | of
variation variation. variation
lami- ' % T % %
nated | 9.37 0.904 9.65 0.445/ 0.0261 . 5.87 1 12.1 1.11 . 9.17
Hinoki| wood .
timber*® 7.24 0.759 10.5 0.396| 0.0253 6.37 | 12.3| 0.782 6.38
lami~ )
nated | 12.8 1.01 7.89 0.654] 0.0358 5.47 | 11.5 0.597 5.19
Buna | wood
timber* 9,90 0.913 9.23 0.577| 0.0366 | = 6.34 | 10.5 0.655 6.24

b) The lapsed time until fracture occured and some characteristics of their specimens.

Lapsed time until Specific gravity . o
fracture occured szc in oven dry Moisture content 7o
ean | Standard coef?)xfment ean | standard coefglfcxent ean | standard \ coeﬂgglent
deviation variation deviation variation deviation | o ovion
; %0 % %
I‘?ﬂ;ﬁiﬁedﬁ 154.2)  435.6 282.5 | 0.440, 0.0227 5.16 | 12.2 1.15 9.44
Laﬁ;ﬁﬁﬁed' 69.4 240.0 | 345.8 |0.666| 0.0330 4.97 | 9.54  0.420 | © 4.40
* This was reported previously?.
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Résumé

The delay of bending fracture of laminated wood, which was made of Hinoki
(Chamaecyparis obtusa SiEB.) or Buna (Fagus cventa BLUuME) and was glued on the
tangential section with urea resin adhasive (resin content : 65%), was investigated
under dead load and was compared with that of timber? from the standpoint of
stochastic theory.

Our gluing condition was as follows:

Spread : about 20 g/ft%, press temperature : 135°C, pressure :- 10 kg/cm?, press-
ing time : about 10 min.

One hundred specimens which were 190w long in fiber direction, 7 mm wide
and 7mm thick were cut off from 5-ply laminated wood which were 1.4 mm in
thickness of each layer. See Fig. 1.

The bending strength of ten specimens were measured by the method of con-
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stant rate of loading. In the bending creep test ninety specimens were used and
the lapsed time until fracture occured under dead load were measured by a stop-
watch. Our experimental results are shown in Table 1.

From the standpoint of stochastic process, the probability of occurrance of
fracture in unit time after lapse of time ¢, m(f), are given by the tangent of log
P-t diagramm, where P(¢) is the probability of occurrence of fracture after ¢.
See Eqgs. (1) and (2). Log P-t diagramms in laminated wood and in timber are
shown in Fig. 2. The variation of m with the lapse of time in the former are
the same as in the latter. Then, the same variation of structure or stress will
happen in the specimen whether the glue line exists or not.

We may suppose that the gluing will act on the roll as armature, because
the increase in the bending strength of laminated wood compared with the timber

is larger than the increase in specific gravity. See Fig. 2.
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