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Table 1  Model parameters of bank slope soil

5 % /(KN/m?) AR/ (MPa) TS L FiE J1/(kPa) N BE B A 1°
WAL+ 17.80 13.80 0.30 9.05 15.95
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Fig.1 Structure size diagram of bank slope model (unit: m)

B2 A BR T A R ) 4

Fig.2  Grid division of finite element model of bank slope soil
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Table 2 Root model parameters of bank slope

Bt HHE/(KN/m*) LA AR L /MPa HEE /4 Fi R ) kPa MRS/ (°) MK Jem
T R R 15.60 245.95 0.25 25.730 45.58 12.00
R R 19.20 114.21 0.25 12.628 34.41 50.00

7 MIDAS BPF i, BEEAR R 5 i3 fil 1 O 12 fik SO0 T, BERE R BN 0.45,
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Fig.3 Rootless bank slope displacement cloud chart
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Fig.4 The displacement nephogram of Cynodon dactylon bank slope under different root diameter
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Fig.5 The relationship between the stability of shallow slope and the Fig.6 The max displacement of bank slope deformation under the
diameter of Cynodon dactylon root system series diameter of Cynodon dactylon root system
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Fig.7 The displacement cloud diagram of Weeping forsythia bank slope under different root diameters
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Fig.10 The maximum displacement cloud diagram of “ Cynodon dactylon—Weeping forsythia”

plant with bank slope under different root diameters
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Table 5 The overall safety factor and the maximum deformation displacement of the bank slope under different
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Effects of changes in root diameter of typical grass—shrub plants on the

stability of ecological revetment

ZHOU Zipeng', DING Yang'?, XUE Yang’, ZHAO Jinyong'’, CHEN Wangyang’, WANG Qi'"’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Key Laboratory of Water Safety for Beijing—Tianjin—Hebei Region of Ministry of Water Resources, Beijing 100038, China;
3. China Water Investment Co. Ltd., Beijing 100053, China)

Abstract: The ecological bank protection vegetation root system buried deep in the soil body is not easy to be ob-
served, in the process of growth on the slope stability of the research there are still many deficiencies, and in the
root system of soil stabilization of slope stability simulation, the existing research is mostly focused on the planting
position of vegetation or root length changes on the stability of the bank to enhance the number of comparisons, and
very few studies to analyze the effect of changes in the root diameter of plants on the stability of the bank. This study
adopts the finite element strength reduction method, taking the slopes on both sides of Lianshi Lake in Yongding
River as an example. Through MIDAS software, a finite element model of the root soil composite of the bank slope
is established, and the influence of plant root diameter changes on the stability of the bank slope is quantitatively
analyzed by analyzing and calculating the plain soil bank slope, Cynodon dactylon revetment, Weeping forsythia re-
vetment, and the combination of Cynodon dactylon and Weeping forsythia revetment under different root diameters.
The results show that for the same type of ecological revetment, stability increases with the increase of vegetation
root diameter; For different ecological revetments, when the root diameter reaches its maximum value, the
stability and safety factors of the bank slope are 4.376% , 30.2%, and 39.1% higher than those of the plain soil
bank slope in Cynodon dactylon revetments, Weeping forsythia revetment, and Cynodon dactylon — Weeping
Jorsythia revetments; The maximum displacement of the bank slope deformation was reduced by 7.16%, 32.6%,
and 41.7%, respectively, compared to the plain soil bank slope. The types of revetments with varying degrees of
stability are; Cynodon dactylon—Weeping forsythia revetments > Weeping forsythia revetment> Cynodon dactylon re-
vetment>plain soil revetment. The analysis and calculation of the stability of different riparian types through the root
diameter change deepens the understanding of plant root system soil fixation, and provides a reference basis for the
configuration of vegetation in ecological riparian engineering.

Keywords: ecological revetment; root diameter; strength reduction fem; root solid soil; stability of revetment
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