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A Study on the Fractures of Wooden Beams under Impulsive Loading

Sachio MogaMI and Michihiro SAKAMOTO

Abstract

The writers have been studying the plastic deformations of steel beams, i.

e. ductile materials,

under large impulsive loading. At the same time we studied the theory and carried out some

experiments on the response of wooden beams, i.

e. brittle materials, under impulsive loading.

When the wooden materials are fractured by impulse, whether the breaking stress in the breaking

instant is the same value as the static breaking stress or not,

is not yet declared. So we had

experimental studies on the fractures of some kinds of wooden beams under impulsive loading and

investigated the relations between static yielding stresses and dynamic ones.

described in this paper.
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Table 1 Various values of materials

| J
apanese
Items ‘ cypress Cedar Rowan

o I
Specific gravity : 0.49 g/cm3 | 0.44 4 0.56 7
Young modulus ! 1.61X105 kg/cm2| 0.71X105 ~ 1.56X10% 7~
Static yield stress } 456 kg/cm2| 371 7 508 7
Total plastic moment | 2005 kgecm | 1628 7 2230 YV
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Fig. 1 Relations between F(1) and I
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Table 2 Values of breaking impulse I, (kgesec)
(a) The case of catilever beams
T Span(cm)’ |
s 30 40 50 60 70 80 90 [ 100
Materials ™~ __| S [
Japanese \ , , i
cpress | 2080 1964 | 184 | 1814 | 1195 1200 LT3 | 1.638
Cedar [ 1.618 1.564 ‘ 1.527 1.484 1.423 1.373 1,304 ; 1.372
Rowan | 2330 | 2200 | 2.088 | 1.969 | 1.880 1.813 | 1.740 | 1.678
(b) The case of simple beams
™~ Span(cm)
S~ 30 40 50 60 r 70 80 90 100
Materials ™. __ L —
Japanese l
cypress 3.040 3.002 2.954 2.905 2.843 2.753 ~2.688 2.619
Cedar 2.573 2,518 2.428 2.354 ’ 2.256 2.179 2.124 2.059
Rowan 281 | 2.792 | 2714 | 2642 | 2580 | 2.535 | 2.490 | 2.418
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Table 3 Measured values of breaking time ty (sec)

(a) The case of cantilever beams

Span(cm) ;
30 40 50 60 70 80 90 100
Materials - L
Japanese
cypress 0.020 0.022 0.023 0.025 0.026 0.028 0.030 0.032
Cedar 0.026 0.029 0.031 0.032 0.035 0.036 0.037 0.038
Rowan 0.051 0.022 0.024 0.025 0.026 0.027 0.028 ~0.030
(b) The case of simple beams
‘ Span(cm)
30 40 50 60 70 80 90 100
Materials
Japanese
cypress 0.008 0.010 0.011 0.012 0.013 0.013 0.014 0 015
Cedar 0 011 0.013 0.014 0.014 0.015 0.016 0.017 0.018
Rowan 0.009 0.010 0.011 0.012 0.013 0.014 0.015 0.016
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Table 4 Adjusted values of a(l)

(a) The case of cantilever beams

~ Span(cm)
\\\\\\\\ 30 40 50 60 70 80 90 100
Materials ™~ ____ o
Japanese
cypress 0.546 0.781 1.042 1.177 1.410 1.508 1.553 1 598
Cedar 0.347 0.325 0.513 0.709 0.748 0.874 0.948 1.056
Rowan 0 493 0.795 0.951 1.037 1.183 1.323 1.422 1.508
(b) The case of simple beams
T~ Span(cm)
30 40 50 . 60 70 80 90 100
Materials ~~____ L -
Japanese - [ Y S
cypress 0.421 0.497 0.674 0.811 0.909 1.112 1 155 1,177
Cedar 0.078 0.190 0.332 0.549 0.617 0.673 0.727 0.757
Rowan 0.065 | 0.252 | 0.383 0.481 0.557 0 624 0.675 0 694
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