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Study on the Anti-Fracture Mechanical Properties of Four Kinds of Straight Roots

ZHANG Xin', LIU Jing*, ZHENG Yonggang®, YIN Ruiping', WU Yongsheng', GUO Jianying'
(1. Institute o f Water Conservancy Science, Ministry of Water Resources in Inner Mongolia, Hohhot 010020,

China; 2. College of Ecology and Environmental Science, Inner Mongolia Agricultural University » Hohhot 010019, China)

Abstract: Fixed-ends broken experiments were set up by the TY-8000 servo-type powerful machine in this
study, the straight roots of Caragana microphylla, Hippophae rhamnoides, Salix psammophila and Arte-
misia sphaerocep were used as test material to find the difference about anti-fracture forces, the anti-fracture
strength between straight roots of diameter grade while the roots in the soil body was affected by the radial
fracture force perpendicular to the axis of the root. The result showed that within the scope of the 1~6 mm
diameter, anti-fracture forces of straight root had a power growing pattern with the increase of root diame-
ter, but anti-fracture strength reversed; there were significant differences on the average anti-fracture forces,
anti-fracture strength of taproot of four kinds plant species under significant level a=0. 05. With the diame-
ter increase, the range of the average anti-fracture forces of four kinds of plants taproot of Caragana micro-
phylla, Salix psammophila, Hippophae rhamnoides and Artemisia sphaerocep were (79£5.8)~(1 119+
104.46), (32£6.12)~(410£36.1), (12+£1.5)~(141%6.2), (8*1.2)~(100%2.56) Newton, while the
ranges of the average anti-fracture strength of four kinds of plants taproot of Caragana microphylla , Salix
psammo phila, Hippophae rhamnoides and Artemisia sphaerocep were (6219, 68) ~(43£4.01), (25+£
3.82)~(15%1.42), (8+1.01)~(6+1.29), (6£0.61)~(4E0.14) MPa, respectively. Within the scope
of the 1~6 mm diameter, the average of maximum broken deformation was no difference between 4 plants,
the order of the average of maximum broken deformation was Caragana microphylla (16. 77 mm) > Salix
psammo phila (14. 7 mm) > Hippophae rhamnoides (11. 22 mm) >Artemisia sphaerocep (8. 68 mm).

Keywords: straight root; anti-fracture features; diameter grade
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