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Fig.1 Parallel bamboo strand lumber specimen
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Tab.1 Test results

g e R 7 2 R S i AR e BR 5 J32 BLPE AR 1 A T (C i) B (D )

J1/kN mm’ /MPa /MPa THAR THA
1-100 -1 625.1 10 112 61.8 11 640 0.270 0.205
1-100-2 692.0 10 089 68.6 11 208.5 0.275 0.340
1-100-3 639.5 10 058 63.6 12 238.3 0.315 0.280
1-100 -4 622.0 10 066 61.8 11 656.3 0.470 0.395
1-100-5 718.6 10 111 71.1 13 051.8 0.275 0.550
1 -100 -6 638.5 10 084 63.3 10 510.4 0.270 0.365
2 -100 -1 234.3 10 222 22.9 886.9 0.141 0.042
2 -100 -2 274.6 10 100 27.2 834.3 0.098 0.031
2 -100 -3 255.6 10 095 25.3 960.0 0.153 0.033
2 -100 -4 240.0 10 081 23.8 842.6 0.168 0.023
2 -100 -5 261.6 10 127 25.8 834.3 0.160 0.035
2-100 -6 244.0 10 128 24.1 712.4 0.111 0.021
3-100 -1 216.9 9955.6 21.8 1536.7 0.165 0. 055
3-100-2 190.0 10 110 18.8 1488.0 0.200 0. 045
3-100 -3 220.1 10 030 21.9 1669.7 0.329 0.061
3-100 -4 209.2 9928.5 21.1 1567.7 0.302 0.071
3-100 -5 225.2 9924.9 22.7 1723.8 0.191 0.057
3-100-6 211.9 9842.3 21.5 1707.8 0.203 —
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Fig.3 Typical failure mode for compression

parallel to grain (1-100-6)
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Fig.4 Typical failure mode for compression

perpendicular to grain I (2 -100 -1)
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Fig.5 Typical failure mode for compression

perpendicular to grain II (3 —100 —4)
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Fig.8 Poisson’s ratio comparison for face A and C

0.6
0.5
0.4
0.3
0.2

0.1
0 ‘ 3 $ ‘
0 1 2 3 4

A7 1]
9 B.D EHMLLITLE

Fig.9 Poisson’s ratio comparison for face B and D
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Fig.10 Typical load-displacement curves comparison
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Comparison Study on Parallel Bamboo Strand Lumber under Axial Compression for
Different Directions Based on the Large Scale

LI Haitao', SU Jingwen', WEI Dongdong”, ZHANG Qisheng' , CHEN Guo'

(1. School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China;
2. Jianxi Feiyu Bamboo Industry Group co. , LTD, Fengxin 330700, China)

Abstract: In order to investigate the axial compression damage mechanism and the relationship between the
test parameters for three directions, the experimental study on parallel bamboo strand lumber ( PBSL) based
on the large scale was conducted in this paper. The axial compressive failure for the PBSL belongs to the duc-
tile damage. Except for the different damage stage, the whole failure process for specimens along three direc-
tions are similar with each other and can be divided into four stages: elastic stage, elastic-plastic stage, plastic
stage and failure stage. The final failure mode for the three directions are similar with each other which is the
main crack appeared along the diagonal. With large discreteness, the compressive strength, modulus of elas-
ticity and Poisson’ s ratio for the parallel to grain direction are biggest among three directions. The compressive
strength for the perpendicular to grain direction [ is bigger than that for II while the modulus of elasticity and
Poissons ratio for direction [ is smaller than that for II. Based on the test analysis of the results, the rela-
tionship between the compressive strength, modulus of elasticity and Poisson’ s ratio for three main directions
were proposed for the PBSL under axial compression.

Key words: PBSL; axial compression; damage mechanism; compressive strength; modulus of elasticity;

Poisson’ s ratio



