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Table 1 Measured results of growth and field pull-out testing for five-year Elymus nutans on the

railway roadbed slopes in testing area

(‘em) () () (' mm) (‘em) ((em?) (N) ()
( ) 33.39 18 65.39 0.44 10. 17 99.20 23.52 36
( ) 30.78 17 72. 88 0.45 11. 86 148. 42 37.87 36
3.2 .
5 N o
1 o 5
1
1.6 o 2 o
1 2 5
~ ° Table 2 Fitted relationship between the pull-out force
and the number of roots for five-year Elymus nutans
. on the railway roadbed slopes in testing area
A} ( ) R2 n
. ( ) F=0.3381x-6.9584 40 ~ 154 0.9399 23
( ) F=0.5874x -8.8857 38 ~132 0.9097 22
CF — /N x— /I R n— /
AY 5
3.2.1
4
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A study of the mechanic strength of vegetation roots for roadbed slope
protection in the Tuotuohe river region along the Qinghai-Tibet railway

HU Xia-song' > [CHEN Guichen| ZHOU Guo-ying’ XU Wen-hua® LI Guo—rong' QIAO Na' YU Qin-qin'

(1. Department of Geological Engineering Qinghai University Xining 810016 China;
2. Qinghai Institute of salt lake Chinese Academy of Sciences Xining 810008 China;
3. Northwest Plateau Institute of Biology Chinese Academy of Sciences Xining 810000 China)

Abstract: The Tuotuohe river region roadbed slopes lying along the Qinghai-Tibet railway were taken as the
testing area and Elymus nutans was planted at both sides of the slopes. The pull-out resistance was obtained
by the in situ pull-out test in the testing area where five-year growth period Elymus nutans was planted at both
the shading and the solar roadbed slopes and the pull-out resistance value was obtained. The pull-out
resistance value for solar roadbed slope is 30. 88 N and 23. 52 N for shading roadbed slopes which shows that
the soil moisture is the key factor affecting the roots’ pull-out resistance. The longer shining time the stronger
intensity and the larger evaporating amount of the solar slope contribute greatly to the different soil moisture in
the solar and shading slopes. There exists a linear relationship between the pull-out resistance and the fibrous
roots quantity the roots diameter the roots length the above—ground biomass tall the number of tillering and
the roots surface area. The higher increasing amplitude exists between the pullresistance and the fibrous roots
quantity in the solar roadbed slope which is obviously larger than that in the shading roadbed slope. When the
number of fibrous roots ranges from 40 to 60 the roots pull-out resistance value of solar roadbed slope is
between 11 N and 25 N the roots pull-out resistance value of the shading roadbed slope ranges from 8 N to 15
N; when the number of fibrous roots ranges from 60 to 140 the roots pull-out resistance value of solar roadbed
slope is between 30 N and 70 N and the roots pull-out resistance value of shading roadbed slope is between
20 N and 50 N. According to the roots mechanical strength of Elymus nutans the mechanical contribution for
slopes stability of Elymus nutans planted at the solar roadbed slope is relatively greater than that in the shading
roadbed slope. The achievements can provide a theoretical guide for the research region and areas with the
same ecological and geological environments for sowing herb species seeds for slope protection with vegetation.
Key words: the Qinghai-Tibet railway; the Tuotuohe river; roadbed slopes; slope protection with vegetation;

roots mechanic strength



