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Bending and Compressive Strength Properties of Larix kaempferi
According to Thinning Intensity’'
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ABSTRACT

The purpose of this study was to determine the effects of plantation thinning on physical and mechanical properties
of Larix kaempferi. Tree samples were obtained from unthinned, moderately, heavily thinned plantations where located
in Kwangryung forest research stand. The effects of different thinning methods on the bending and parallel to grain
compressive strengths of Larix kaempferi were explored. Average latewood ratio with various thinning treatments revealed
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the trend of unthinning < moderate thinning < heavy thinning treatment. Average annual ring width with various thin-

ning treatments showed the trend of unthinning < moderate thinning or heavy thinning treatment. Average bending and
parallel to grain compressive strengths with various thinning treatments revealed the trend of unthinning > moderate

thinning > heavy thinning treatment. This indicates that thinning treatment reduces average bending and parallel to

grain compressive strength properties.

Keywords : Larix kaempferi, thinning intensity, bending and compressive strength properties
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Table 1. Description of sample

g

[e)

[e)

Lo

trees in Larix kaempferi

Thinning intensity Heavy" Moderate” Unthinned
Number of sample trees 5 5 5
26.5 24.5 20.4
D.B. H (cm) _
24.0~279 232~252 19.4~21.6
18.1 18.2 12.4
Clear Length (m) -
16.1~19.4 15.2~20.5 9.5~15.0
25.9 24.8 21.6
Height (m) —_—
23.2~28.0 22.5~26.8 20.2~232

Notes; " thinning intensity: 74%, ? thinning intensity: 47%.
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Table 2. Physical properties of Larix kaempferi according to thinning intensity

A . Annual ring Air-dried
Thinning Latewood ratio . .
intensity %) p-value width p-value densﬂy p-value
(mm) (g/em’)
. 33.34 225 aV 0.65 a
Unthinned (5.13) (0.37) (0.05)
37.05 2.84 b 0.63 b
Moderate (7.41) 0.00 (0.57) 0.00 (0.05) 0.01
H 39.92 2.86 b 0.62 b
cavy (5.56) (0.57) (0.06)

Notes;

: Mean followed by the same letter within the same column are not significantly different (P<0.05) according to Duncan’s new multi-

ple range test, parenthesis is standard deviation. Mean values were calculated from 60 replications.
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Table 3. Mechanical properties of Larix kaempferi according to thinning intensity

Bending strength property

Compressive strength property

Thinning
intensity MOR p- MOE p- MOR p- MOE p-
(MPa) value (GPa) value (MPa) value (GPa) value
. 107.35 10.67 51.93 4.83
Unthinned (10.97) (1.77) (4.23) (1.05)
101.73 10.03 47.83 4.89
Moderate (10.40) 0.00 (1.34) 0.00 (3.74) 0.00 (1.16) 0.12
Hea 95.32 9.27 45.12 4.73
vy (11.73) (1.78) (3.89) (1.00)
Notes ; MOE : modulus of elasticity, MOR : modulus of rupture.
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Fig. 1. Bending strength properties of Larix kaempferi according to thinning intensity.
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Fig. 2. Compressive strength properties of Larix kaempferi according to thinning intensity.
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Table 4. Regression parameters for relationships between MOR and MOE or bending and compressive strengths

. Correlation
Regression .
Parameter coefficient p-value
model P
Bending .
= +
MOE vs. MOR y = 0.0033x + 696.37 0.479 0.00
Compression _ -
MOE vs. MOR y = 0.1133x - 0.5489 0.507 0.00
Note, ™ : Significant at 1% level.
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Fig. 3. Relationships between MOE and MOR for bending (left) and compression (right) tests of Larix

kaempferi.
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