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Effects of Ages and Culm Height Positions on the Physical
and Mechanical Properties of Flattened Board from Moso

Bamboo (Phyllostachys pubescens)
Shi-Yang Wu! Ke-Chang Hung' Jyh-Horng Wu?

[ Abstract] The purpose of this study is not only to investigate the effects of ages (2 to 4 years old) and culm height positions
(bottom to top) on the physical and mechanical properties of flattened board of moso bamboo (Phyllostachys pubescens), but
also to evaluate the flattening ratio after flattening treatment. The experimental results showed that a higher density of
flattened bamboo board was found by using the top position of older bamboo (3—4 years old), while the smaller values upon
24 h water absorption, thickness swelling, and springback were observed by using the middle and bottom positions of older
bamboo. In addition, the mass loss did not differ significantly among different bamboo ages and culm height positions after
flattening treatment. In terms of the flexural strength of flattened board, a higher strength was observed by using the older
bamboo, but there was no significant difference among different culm height positions. On the other hand, the surface color
of specimens became darker after flattening treatment, and the AE* value of younger bamboo (2 years old) was lower than
that of older bamboo. Moreover, the ages and culm height positions had no significant effect on flattening ratio of flattened
bamboo board. The flattening ratio of all samples could reach to more than 95%.

[ Key words ] Moso bamboo (Phyllostachys pubescens), Bamboo age, Bamboo culm height, Flattened bamboo board,
Flattening ratio.
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Table 1. Fundamental properties of moso bamboo
Height Girth Internode length Internode diameter Culm wall thickness
position Age (year) (mm) (mm) (mm) (mm)
2 270+ 19 188 £ 19 86+ 6 7.8+£0.6
Bottom 3 329+ 11 195 +29 105+3 9.9+0.6
4 304 +£25 193 +21 97+38 85+23
2 225+18 294 + 31 72+6 6.4+0.3
Middle 3 283+ 10 311 +£31 90+ 3 7.9+0.5
4 253 +£23 291 +20 81 +7 74+0.8
2 180+ 18 344 + 35 57+6 52+0.3
Top 3 226+ 10 348 £ 12 72+3 65+04
4 201 £21 310+£23 64+7 59+1.0

Values are mean + SD (n = 15).
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Fig. 1. Photographs of bamboo specimens before (A)
and after (B) flattening treatment.
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Fig. 2. Effects of ages and culm height positions on
oven-dried density of flattened bamboo board. Values
are mean + SD (n = 6). Bars with different capital
and lowercase letters indicate significant differences
among various culm height positions and ages (p <
0.05), respectively.
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Fig. 3. Effects of ages and culm height positions on
mass loss of flattened bamboo board. Values are
mean + SD (n = 6). Bars with different capital and
lowercase letters indicate significant differences
among various culm height positions and ages (p <
0.05), respectively.
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Fig. 4. Effects of ages and culm height positions on
water absorption (A) and thickness swelling (B) of
flattened bamboo board. Values are mean + SD (n =
6). Bars with different capital and lowercase letters
indicate significant differences among various culm
height positions and ages (p < 0.05), respectively.
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Fig. 5. Effects of ages and culm height positions on
springback of flattened bamboo board. Values are
mean = SD (n = 6). Bars with different capital and
lowercase letters indicate significant differences
among various culm height positions and ages (p <

0.05), respectively.
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Fig. 6. Effects of ages and culm height positions on
MOR (A) and MOE (B) of flattened bamboo board.
Values are mean = SD (n = 6). Bars with different
capital and lowercase letters indicate significant
differences among various culm height positions and
ages (p < 0.05), respectively.
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Fig. 7. Effects of ages and culm height positions on
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bamboo board. Values are mean + SD (n = 6). Bars
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type 3 (C) bamboo specimens after flattening
treatment.
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Table 2. Effects of ages and culm height positions on the flattening ratio of flattened bamboo board

Height position Age The number of samples (n) Flattening ratio
(year) Type 1 Type 2 Type 3 (%)
2 0 0 15 100
Bottom 3 0 0 15 100
4 0 1 14 100
2 0 1 14 100
Middle 3 1 2 17 95
4 0 2 13 100
2 0 0 15 100
Top 3 0 2 13 100
4 0 0 15 100
Total 1 8 131 99.3 (139/140)
\A %%j%k Properties, Utilization. GTZ Schriftenreihe Nr.
L e RBIEEBEE CNS 454 (2013) AL 180 Fschborn. 132 pp.
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