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EXPERIMENTAL RESEARCH ON MECHANICAL PROPERTIES OF PIPE
MATERIAL FOR BAMBOO-STEEL COMPOSITE ANCHOR BOLT
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(Key Laboratory of Mechanics on Disaster and Environment in Western China, Ministry of Education,

Lanzhou University, Lanzhou, Gansu 730000, China)

Abstract: Compressive, tensile and bending strength tests were conducted on bamboo specimens in laboratory to
understand the working mechanism of bamboo-steel cable composite(BSCC) anchor, a newly invented anchor for
reinforcing earthen archaeological sites. Test results show that the longitudinal compressive strength of the 3
year-old bamboo is up to 119 MPa, which is higher than that of 5 year-old one. With respect to the height positions
of the same bamboo, the longitudinal strength is almost the same for the specimens from the middle and bottom
parts, but less than that from the top part. The relationship between compressive direction and arrangement of
bamboo fiber is highly responsible for the variation of compressive strength of bamboo, namely, the longitudinal,
tangential and radial strengths are 98, 37 and 65 MPa respectively. The compressive, tensile and bending strengths
of bamboo specimens are found to decrease gradually with the increase of moisture content except that the
compressive strength becomes stable when the moisture content is greater than a constant. Compressive tests on
bamboo pipes in two different diameter-to-height ratios, 1 : 1 and 1 : 2, and tensile tests on bamboo splints,
illustrate that the existence of bamboo knots results to a little decrease in bamboo pipe and splint strengths.

Key words: slope engineering; composite anchor; bamboo wood; mechanical properties; earthen archaeological
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Fig.1 Bamboo-steel cable composite anchor
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Fig.2 Tensile and bending specimen(unit: mm)
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Table 1 Compressive performance in longitudinal direction
for bamboo block with different bamboo ages
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Fig.4 Variation of compressive strength of bamboo block in
longitudinal direction with different sample locations
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Fig.5 Stress-strain curves of bamboo block with different

compressive directions of samples
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Fig.6 Compression strength of bamboo block in longitudinal
direction with different moisture contents
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Fig.7 Stress-strain curves of tensile for bamboo splint
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Table 2 Bending strengths of bamboo with different moisture

contents

. ST imm TKE B

W OTE BRI MK 1% /MPa
WQ1 10 4.8 160 120 6.73 217.36
WQ2 10 4.8 160 120 6.82 224.42
WwQ3 10 4.8 160 120 6.78 228.96
wQ4 10 4.8 160 120 19.33 205.76
WQ5 10 4.8 160 120 19.89 212.72
WQ6 10 4.8 160 120 20.13 210.40
WQ7 10 5.0 160 120 25.73 159.72
WQ8 10 4.8 160 120 26.78 167.85
WQ9 10 4.9 160 120 30.19 154.39
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Table 3 Compressive strengths of bamboo pipe with different

forms
WIE  RIRSHMM gy pua TR
et s wlE me s kN IMPa  #Jif/MPa

770 647 769 102.14 75.27

TAf 1:1 679 59.8 700  77.54 7457 74.23
783 655 762 86.76 72.85
1251 52.8 611 5898 79.43

TPt 1:2 1290 539 626 5873 73.77 76.54
1195 50.9 58.9  52.69 76.41
712 630 77.9 94.46 57.28

HAYS 1:1 787 650 778 9425 65.65 68.12
752 67.0 775 97.24 81.60
1500 615 73.0 87.64 72.14

HHPfE 1:2 1490 650 755  90.45 78.06 71.21
1493 613 725  74.66 63.43
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Fig.8 Compressive damage characters of bamboo pipe with
DH=1:1
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Fig.9 Stress-strain curves of compressive bamboo pipe
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