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Fig.3  Relationship between root tensile force and
diameter for four kinds of bamboo
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Table 1 ~ Regression equation between root tensile force
and diameter of fourth kinds of bamboo
/mm R? /N
0.8 ~2.26 y=21.904x"4%%  0.8129  40.8
0.56~2.22  y=25304x""  0.9156  43.51
0.64 ~3.72 y =18.286x"48  0.887 1 58. 65
0.48~3.19  y=24.711x"%% 0.8288  59.47
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Fig.4 Relationship between root tensile strength and

diameter for four kinds of Bamboo
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Table 2 The average root tensile strength of fourth kinds of bamboo

/MPa

RZ

y=27.889x %2 0.424 1 15.9 ~39.45 22.83
y=32.218x %% 0.4365 18.77 ~47.04  30.24
y=23.282x %511 0.4815 11.51~35.43  18.14

y=31.493x 706539 0.543 3 12.62 ~45.47 23.14
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Table 3 Stress and strain parameters of four kinds of bamboo root
1% /MPa
7~217 16. 29 55.93 ~346.8 158. 36
10.92 ~31.43 18.6 115.82 ~345.3 169. 86
2.49 ~25.89 14.8 56.65 ~345.92 135.56
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Fig.5 Root stress-strain curve of four kinds of Bamboo
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Mechanical Characteristics of Tensile Strength
of Sympodial Bamboo Roots

HUI Shang' ZHANG Yunwei’ LIU Jing' ZHU Tingguo'

(1. Faculty of Modern Agricultural Engineering Kunming University of Science and Technology Kunming 650504 China;

2. Faculty of information engineering and automation Kunming University of Science and Technology Kunming 650504 China)

Abstract : Bamboo plays an important role as a kind of vegetation with contribution to soil and water conservation

Mechanics property of roots play a crucial role in mechanics of soilreinforcement. In order to find the tension prop—
erties of the bamboo roots underground the tensile experiment for the roots of four kinds of sympodial bamboo Bam—
busa distegia  Dendrocalamopsis oldhami  Dendrocalamus giganteus and Chimonocalamus dumosus was imple—
mented in the field. The experiment employed our own portable experimental equipment for testing tensile charac—
teristics of root. Tensile force and strain rate of roots with different diameters was tested for these four kinds of bam—
boo. Then their tensile strength and elastic modulus were obtained through calculation. The experimental results
show that the tensile force of sympodial bamboo root increases regularly by the power function regulars the increase
of the root diameter and the tensile strength of root reduces along with the increase of root diameter by the power
function. The average anti-tension of these four bamboo roots is Bambusa distegia( 59.47 N) Chimonocalamus du—
mosus( 58.65 N)  Dendrocalamus giganteus(43.51 N) and Dendrocalamopsis oldhami(40.8 N) and their aver—
age tensile strength isDendrocalamus giganteus( 30. 24 Mpa) Bambusa distegia( 23. 14 MPa)  Dendrocalamopsis
oldhami( 22.83 MPa) and Chimonocalamus dumosus( 18. 14 MPa)  the ultimate strain has limitation from 14% to
18% . The average elastic modulus is Dendrocalamus giganteus( 169. 86 MPa) Bambusa distegia( 166.37 MPa)

Dendrocalamopsis oldhami( 158. 36 MPa) and Chimonocalamus dumosus( 135. 56 MPa) . Compared to the four
kinds of bamboo Dendrocalamus giganteus root has the best comprehensive tensile properties. Next are Bambusa
Distegia root Dendrocalamopsis oldhami root and Chimonocalamus dumosus root respectively. Compared with the
common afforestation tree Pinus tabulaeformis Betula platyphylla Larix gmelinii clumping bamboo roots have bet—

ter tensile mechanical properties.

Key words: sympodial bamboo; tensile force ; tensile strength; strain; elastic modulus



