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Compression Test in parallel direction to the grain of Wood using the Short Columns and the
Small Clear Specimens.

Takahisa NAKAI, Tetsuya NAKAO and Masatoshi HAMATAKE
Department of Material Science, Faculty of Science and Engineering, Shimane University

Abstract

This study investigated the compression properties in parallel direction to the grain of wood using the
short columns and the small clear specimens, and clarified the relation as described below.

1. Young’s moduli and compression strength of the clear small specimens were bigger than those of
the short columns.

2. As a result of the Kolmogorov-Smirnov test, the frequency distribution of compression strength
was the normal distribution. Namely, the size effect could not be recognized on the compression strength.

3. When the type of failure of the small clear specimen was classified based on the standard of ASTM,
the brooming or endrolling failure in Hinoki and the shearing failure in Beimatsu were mainly observed.

Key words: compression properties, normal distrbution, size effect, shearing failure, brooming or endrolling
failure
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(a) Short column. (b) Small clear specimen.

Fig. 1. The measurement system of load and displacement.
Legend: @: Testing machine (HI-FACTIS-2000), @: Testing machine (AG-5000A), ©: Test specimen,
®: Transducer, @: Data acquisition controller (DE1200IF), @: Personal computer.

BIXEAM : 10 N/cm?/sec, /R E/NRERE : 0.5 mm/min & L7c.
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Table 1 Obtained results of Young’s moduli (E), compression strength (o) and specific dencity (p)
of each specimen.

E(GPa) Omax (MPa) p

Ave. 9.3 39.8 0.52

(a) Hinoki Max 11.7 46.4 0.55
Short columns Min 7.7 35.1 0.47
(n=50) STD 0.8 2.4 0.02

COV (%) 9.1 6.0 4.12

Ave. 9.0 38.6 0.50

(b) Hinoki ) Max 12.2 49.5 0.56
S e
grain (n=40) STD 2.2 5.9 0.03
COV (%) 24.8 15.2 6.06

Ave. 12.5 41.3 0.45

(c) Hinoki Max 13.9 49.3 0.49
Clear small specimens Min 9.7 32.7 0.41
(n=57) STD 0.8 2.3 0.02

COV (%) 6.0 5.5 4.29

Ave. 11.3 41.1 0.50

(d) Beimatsu Max 14.8 55.4 0.58
Short columns Min 8.0 25.3 0.44
(n=53) STD 1.4 6.4 0.04
COV (%) 12.6 15.5 7.64

Ave. 12.5 43.9 0.50

(¢) Beimatsu Max 14.8 48.8 0.56
Clear small specimens Min 9.8 35.6 0.43
(n=50) STD 1.2 3.6 0.03

CoV (%) 9.3 8.3 5.99
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Fig. 2. Frequency distribution of the compression strength of each specimen.
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Fig. 3. Example of the size effect on the compression strength.

Legend: Vi: Volume of each specimen, Vj: Volume of the small clear specimens, oy.: Compression
strength.
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Fig. 4. Relation between the compression strength and knot area ratio of grouped (maximum) knots.
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