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Physical and Mechanical Properties
of Phyllostachys pubescens According to Growth Age or Felling Time'
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ABSTRACT

The Phyllostachys pubescens planted in the Nambu Forest Experiment was used for this study.
The growth ages of the P. pubescens were 1, 2 and 3 years, respectively. The experiment was
carried out every month in between June of 2001 and May of 2002. The P. pubescens were
divided into upper, middle and lower parts according to the growing points. The static
modulus of elascity(MOEs) and dynamic modulus of elascity(MOE4) were investigated for the
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physical and mechanical properties of the P. pubescens.

The density, MOEs and MOEq4 according to the growing points were highest in the upper
part of the P. pubescens. Generally, density and MOEs and MOEg of the P. pubescens for 3
years grows larger every month. However, moisture content, MOEs and MOEgs of the P.

pubescens for 1, 2 years had nothing to do with growth ages and felling time. In the case of
the relationships between average MOEs and MOE4, the correlation coefficient was 0.88 in between
June of 2001 and May of 2002. Also, MOE4 showed about 18.5% higher than MOEs. Generally,
the equally expressed in research that was known that MOE4 of wood is higher than MOEs of wood.
Therefore, the MOE4 using a resonance frequency mode is useful as a nondestructive
evaluation(NDE) method for predicting the MOE of the P. pubescens.

Keywords : Phyllostachys pubescens, growth ages, growing points, static modulus of elascity(

MOEs), dynamic modulus of elascity(MOEy), resonance frequency
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Table 1. Average Moisture content of P. pubescens planted in Nambu
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Forest Experiment

Moisture Content(%)

Age Part JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY AVE SD
5 Upper 609 493 687 566 608 597 571 563 597 559 535 608 583 48
Middle 763 617 803 677 687 655 684 705 689 669 622 646 685 54
years y.wer 940 751 1002 810 984 864 901 950 914 869 776 770 877 86
5 Upper 553 612 591 525 601 502 573 675 588 935 682 812 637 125
Middle 61.8 699 657 633 680 615 720 810 690 1057 752 982 743 142
years y.wer 674 851 848 830 855 847 911 979 874 1216 1020 1116 918 145
; Upper 779 713 643 639 819 767 601 546 759 700 928 462 696 127
Middle 974 869 728 729 908 969 808 686 886 833 816 538 8l2 126
year iower 100.6 969 808 886 989 846 825 806 1044 859 1219 669 911 143
Upper 647 60.6 640 57.7 676 622 582 595 648 731 715 627 639 100

All Middle 785 728 729 68 758 746 737 734 755 853 73 722 747 107
Lower 873 857 886 842 943 852 879 912 944 981 1005 852 902 125

JUN: June, JUL: July, AUG: August, SEP: September, OCT: October, NOV: November, DEC: December, JAN: January,

FEB: February, MAR: March, APR: April, MAY: May, AVE: Average, SD: Standard deviation, All: Average of the each

part for 1, 2 and 3 years.
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Table 2. Average density of P. pubescens planted in Nambu Forest Experiment

Density(g/cm®)

Age Part JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY AVE SD
3 Upper 108 114 104 109 118 119 111 115 117 121 123 116 LI5 005
Middle 106 114 101 107 117 114 111 112 118 117 122 116 113 0059
YEArS 1ower 104 111 1.00 106 113 110 107 111 113 115 118 113 112 0064
o Upper 111 111 106 109 114 118 116 111 119 113 120 Li12 113 0042
Middle 109 111 106 109 115 117 115 112 118 1I1 119 111 113 0040
years jower 107 1.08 1.05 107 113 110 111 108 115 110 114 108 110 0031
Upper 101 106 103 106 112 110 110 115 114 116 115 112 110 0.050
Middle 104 104 104 107 113 113 109 113 113 114 110 117 110 0045
year jower 100 106 102 104 110 113 106 110 113 114 111 117 109 0052
Upper 107 110 104 108 115 116 112 114 117 L17 119 113 1.13 0052

All Middle 106 110 104 108 L15 115 112 112 116 114 117 115 1.12 0049
Lower 104 108 102 106 113 112 109 110 115 114 116 114 1.10 0052
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Table 3. Average of MOEs and MOE; properties of specimen (unit: x10° kgf/em’)
Age Part JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY AVE SD
Upper MOEs 8 101 8 100 110 17 W07 9 & A 98 122 100 0012
MOEy 101 117 8 114 118 137 126 118 109 119 126 113 115 0013
3 Middle MOEs o % 8 9 % 100 8 & 9B 84 16 14 92 001
ears MOEq 8 115 8 113 109 120 103 102 118 94 130 124 108 0015
Lower MOEs 68 8 51 & 102 81 8 4 9o 87 93 100 84 0014
MOEq 79 101 60 103 112 93 103 101 18 109 125 133 103 0.020
Upper MOEs 102 100 8 107 W7 101 106 &3 73 62 8t 101 93 0015
MOEs 121 112 99 129 118 125 116 106 93 77 107 108 103 0015
2 Middle MOEs 8 79 93 & 111 16 100 74 78 51 72 8 8 0016
years MOEsy 109 100 105 110 126 126 113 100 9% 63 B 91 103 0017
Lower MOEs 4 M B B 10 8 W02 W W % (i) R0 81 0014
MOE; 101 8 8 92 127 - 100 113 9 9 66 101 % 9% 0015
Upper MOEs % 100 8 9% 100 & 94 108 8 92 75 111 9 0010
MOEs 108 112 94 109 113 106 105 125 108 112 86 128 109 0011
1 \idde MOBs 75 78 78 79 103 % 8 8 W MW B 124 & 0017
year ¢ MOE, 8 94 8 9% 100 120 103 104 9 94 8 132 100 0014
Lower MOEs 70 6 71 91 101 B & M & 3 5 131 8 0019
MOEs, & 8 8 94 9% 112 9 9 14 9 67 13 100 0017
Upper MOEs % 100 8 100 106 101 102 9B 8 8 & 11 9% 0012
MOEs 110 114 93 117 116 123 116 116 103 103 106 116 111 0012
Al Middle MOEs 8 & & 8 103 100 0 8 8 71 78 108 8 0014
MOEy 9% 103 90 106 112 122 106 102 103 84 104 116 104 0015
Lower MOEs 74 74 6 8 14 & 2 M & (5] 76 107 8 0015
MOE4 8 92 B % 12 102 16 BV 10 91 98 121 100 0017
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Fig. 1. MOEs and MOE; of green wood according to felling time for three years.
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Fig. 2. MOEs and MOE, of green wood according to felling time for two years.
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Fig. 3. MOEs and MOE;, of green wood according to felling time for one year.
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Fig. 4. The relationship between MOEs and MOEq for green wood and air-dried
wood in P. pubescens.
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