B3ITH HS W EHAEE TR Vol37 No.5
2018 4£ 5 A Chinese Journal of Rock Mechanics and Engineering May, 2018

$& B A RN AR AR R IF B 1 F AL

é\ﬁvl‘ ol 17, BAE, AR, T’
RIS, VAR M 450003; 2. ATRFORE: KRS TSP, FEE AW 832000)

(1. KFFBE TRV

EE: STERMR AR LIS, e ke i, BRIk . DUE BT SR SRR R RN T 5, Xt
HURWF b i) 6 AN ST BOdE AT A AR HORE, JRECRAE 28 4, 17 4R - LR A, IR,
HEL RIEH). 2L . A6 MEBAR R, BT 6 PSR AR - LR AR AN R LT ENE
FB VIR, X Lo BT RER IR B A AR, 8 VPO S R BIAR Z0d Vo] A B 5 () 3 R R
X 6 PR AR R IEAT AR BRI 5% “ﬁﬁﬁﬁwm%%ﬁﬁﬁﬁ&ﬁ%ﬁ?%ﬁ%ﬁ&%%ﬁoﬁ%%%ﬁ%:
(1) MRARRESE R L ARPUBY 5 FL 3 B0 42 w0 3 R R ST, P BEBEAREmRN: (2) R - LR AR
F R S, 6 PEAR R T H 3.14~16.51 kPa $&= % 9.43~28.30 kPa; (3) MR ARPUHLEFE ELAT 38 K
kN, TP B ARG KT R . B I TR - R AR ELAE R 2 i KR RO NI R S AR
A, @AY SRR - A EAEF R AR, S T RS TR AR B v A B R R e KA DA S R
RE TR RS L ARBUB 5 R e ME T AR, AR A ST A5 A R B FR 5 e A BY 588 2 dpe R AB AN ¢
AMETEE, ISR EE RBEAT X LE AT, AR S AR pU BT SR R R I A e B T BV I LA, S A
RO T VER A BB, D S bR AR R 57 3R VTN SR A R AR 4

KRR % BRI MBS R - RE A SRR, iR

hE S TU4S ERFRIRES: A XEHRS: 1000 - 6915(2018)05 - 1290 - 11

Mechanism of riverbank protection by desert riparian vegetation roots in Tarim
River basin
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Abstract: Desert riparian vegetation with rich roots can stabilize the slope and prevent soil erosion effectively.
The vegetation of the riverside of Tarim River was studied. Six typical sections in the upper and middle reaches of
Tarim River were surveyed. A total of 28 soil samples were obtained, of which 17 samples are root-soil
composites including Tamarix ramosissima, Phragmites australis, Glycyrrhiza sp., Alhagi sparsifolia, Nitraria
sibirica and Populus euphratica. The direct shear tests were conducted for root-soil composites of six vegetation
roots and soil samples without roots respectively. The cohesion and internal friction angle were compared and the

effects of different vegetation roots on shear strength were analyzed. A single root tensile test was conducted for
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six vegetation types to analyze the relationships between the tensile and shear strengths and the root diameter. The

roots were found to enhance the shear strength of the soil through mainly the increasing of the cohesive strength,

but had little effect on the internal friction angle. The root-soil composites have cohesions of 9.43 to 28.30 kPa,

higher than the rootless soil with values from 3.14 to 16.51 kPa. The tensile strength of root decreases with the

increasing of root diameter, while the tensile force increases with the increasing of root diameter. Based on the

analysis of mechanical characteristics of root-soil interaction, two models of the root and soil interaction were

proposed with the assumptions of rigid and flexible roots respectively, representing the increased maximum and

minimum shear strengths. The formulas of the increased maximum and minimum shear strengths with rigid and

flexible roots were deduced. The calculated results agreed with the experimental values.

Key words: soil mechanics; the main stream of Tarim River; riverbank protection from vegetation roots; root-soil

composite; mechanical model; shear strength
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Fig.1 Site sampling at typical section in the main stream of

Tarim River
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Table 1 Sampling of typical section in the main stream of

Tarim River
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Table 3  Shear strengths of soils under different vegetation

roots
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Table 4 Results of regression analysis of measured tensile
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Table 5 Results of regression analysis of measured tensile

strength and diameter under different vegetation

roots
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Table 7 Related parameters of upper limit calculation
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Fig.6  Single reinforcement mechanical model(flexible state)
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Table 8 Parameters for lower limit calculation
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Table 9 Comparison of test results with calculated results
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Fig.8 The direct shear test of soil-root composite
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