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Effects of common slope protection herbs on slope stability

LV Yuan-yuan

(Hangzhou Transportation Investment Construction Management Group Co., LTD., Hangzhou 310024, China)

Abstract: In recent years, landslides, collapses and other accidents caused by highway slope instability are common. On
one hand, plant roots have remarkable effects on improving slope stability and preventing slope erosion at shallower
depths. In order to accurately evaluate the reinforcement effect of plant roots, based on the subgrade slope in Qianhuang
expressway project, the changes of plant germination rate, chlorophyll content, SOD activity, malondialdehyde content
and proline content of different plants under submergence stress are obtained through indoor plant experiments. The results
showed that the order of submergence tolerance of 7 plants is as follows: Paspalum natatum > Vetiver grass > Bermuda
grass > Zoysia japonica > Festuca arundinacea > Ryegrass > Green grass. Thus, the above results provide the basis for the
selection of protection plants vetiver under rainfall condition. Furthermore, in this study, the soil and plant roots are
simplified into root-soil complex by numerical simulation method, and the effects of the distribution density of plant roots,
the number of root hairs and the plant species on the stability of slope surface soil under rainfall conditions were analyzed.
The numerical simulation results showed that the horizontal displacement, vertical displacement and total displacement of
slope soil gradually decrease with the increase of the number and distribution density of plant roots. Hence, the existence
of plant roots can effectively improve the overall stability of slope surface soil and prevent shallow landslides.
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Table 1 Factor scores and comprehensive evaluation value
(D) ranking of submergence tolerance of 7 plants
under waterlogging treatment
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Table 2 Soil material parameters
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Fig. 8 Bermuda grass root system and its two-dimensional
model
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Table 3 Mechanical parameters of plant roots

TR AL FRPER R P ERS PR R/
He Hiz MPa m m?
FIRE 0.25 11.22 0.009 2.54x10
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Table 4 Effect of density distribution of Vetiver grass on surface displacement of slope

B AR AR 2R 0047 2% B/ (FK/m) 0 3 5 8 10
IKFAr#/mm 10.67 10.57 10.16 9.48 8.44 7.16
B AL/ mm 12.44 12.42 12.36 12.27 12.13 11.96
AL /mm 16.39 16.31 16.00 15.51 14.78 13.94

®5 BEESNEEINLFREMBHZE

Table 5 Effect of density distribution of Paspalum natatum on surface displacement of slope

B B RR B0 A0 5/ (F/m) 0 4 8 12 15
KA F/mm 10.67 10.61 10.28 9.63 8.68 7.52
B A/ mm 12.45 12.44 12.38 12.26 12.09 11.89
A7 F/mm 16.40 16.35 16.09 15.59 14.89 14.07




186 oK b

2020 4= 6 B

*o MFRESBEE | RMESHEEINIKREMBHZN

Table 6 Effect of density distribution on surface displacement of slope with 1 . 1 mixture of Bermuda grass and Paspalum natatum

R R TR T 4370 5 BE /(B /m) 0 1 5 10 15
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Fig. 9 Relationship between density distribution and
displacement reduction of Vetiver grass, Paspalum
natatum and Bermuda grass mixed with Paspalum
natatum
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