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Simulation on moving process of landslide erosion in highway

ZHENG Shu-yan'?, LI Zhan-bin*"*
(1. School of Geological Engineering and Surveying Engineering, Chang’an University, Xi'an 710054, Shaanxi, China;
2. School of Water Resources and Hydro-Electric Engineering, Xi’an University of Technology , Xi’an 710048, Shaanxi,

China; 3. Institute of Soil and Water Conservation, Chinese Academy of Sciences, Yangling 712100, Shaanxi, China)

Abstract: In order to study the mechanism of landslide movement and reduce landslide disaster in the
construction of highway, the geological and physiognomic conditions and deformation behavior of the
landslide were analyzed with the case of the 2% landslide erosion of Tongchuan-Wangshiao Highway.
The 27 landslide which renewed from the old landslide was a pull-type landslide, while the slip style and
direction of the 2% landslide varied from the old one and is in an unstable situation. The geological model
and the calculating model was put forward. In addition, by using the discrete element method, the
simulation analysis of the erosion movement process of the landslide was carried out, and the disaster
degree and erosion amount caused by the landslide erosion movement were evaluated. The erosion
movement process of the landslide could be divided into five periods, i. e. , start-up phase, accelerating
phase, high-speed movement phase, bumping-deceleration phase and stopping phase. Based on the results
of landslide disaster evaluation, the potential landslide erosion caused by the movement of the 2% landslide of
Tongchuan-Wangshiao Highway could reach 14,090,000 m’, which means that the 2% landslide must be
controlled or the portion of Tongchuan-Wangshiao Highway must be relocated. 1 tab, 7 figs, 10 refs.
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1
/ /s / /

X/m Y/m X/m Y/m X/m Y/m (mes 1) (mes 2)

1000 0.09 0 0 0 0 5 —2 0.327 00 0.972 0

3 000 0. 26 0 0 0 0 13 —5 0. 370 00 0.7920

5000 0. 26 0 0 16 —3 26 —10 0.299 00 0.709 0

7 000 0. 44 12 —5 32 —6 39 —15 0.578 00 0.446 0

10 000 0.61 25 —10 48 —9 52 —20 0.911 00 1.6450

20 000 1.74 37 —15 55 —12 65 —25 1.994 00 3.844 0

30 000 2.61 50 —20 80 —15 80 —30 3.883 00 4.1830

50 000 4,35 120 —40 140 —25 140 —40 1. 990 00 1.7020

70 000 6.09 140 —55 180 —40 200 —40 1. 842 00 1.5180

100 000 8.70 170 —65 240 —50 260 —40 1. 685 00 0.892 0

125 000 10. 88 200 —70 280 —60 320 —40 1.723 00 1.1380

150 000 13.05 250 —80 340 —80 360 —40 1. 630 00 0.9570

175000 15.23 290 —90 400 —90 410 —40 1.666 00 0.8350

200 000 17. 40 350 —110 460 —100 490 —40 2.059 00 1.1290

230 000 20.01 400 —130 540 —120 540 —40 1.559 00 0.7750

260 000 22.62 460 —140 580 —120 600 —40 1.516 00 0.963 0

300 000 26.10 520 —155 660 —120 650 —10 1. 287 00 0.9810

330 000 28.71 540 —160 690 —120 660 15 0.729 00 0.592 0

360 000 31.32 550 —165 700 —120 680 20 0. 608 00 0.749 0

400 000 34. 80 560 —180 730 —120 680 20 0.27500 0.7870

450 000 39.15 600 —180 740 —120 680 20 0.351 00 0.4190

500 000 43. 50 600 —180 740 —120 680 20 0.061 00 0.3030

510 000 44, 37 600 —180 740 —120 680 20 0. 046 00 0.2970

600 000 52.20 600 —180 740 —120 680 20 0.022 00 0.106 0

700 000 60. 90 600 — 180 740 —120 680 20 0.029 00 0.1300

800 000 69. 60 600 — 180 740 —120 680 20 0.067 00 0.166 0

900 000 78.30 600 — 180 740 —120 680 20 0.015 90 0.106 0

1 000 000 87.00 600 —180 740 =41 70 680 20 0.015 60 0.092 0

1100 000 95.70 600 —180 740 Al 20 680 20 0. 000 57 0.001 3

1102115 95. 88 600 —180 740 —120 680 20 0. 000 26 0.000 2

(2)7 001~70 000 , 0.44~6.09 s, 1.641 m/s, 1. 159 m/s*,

o ’ ’ o A} o
s (4300 001~450 000 , 26.10~39.15s,

s o s
, 4,183 m/s", , , )

3.883 m/s, ,
1. 842 m/s*, , . , . ,
A o ’ o
(3)70 001 ~300 000 s 6. 09~26. 10 s, , N
0 s o
s (5)450 001~1 102 115 s 39.15~95. 88 s,
s o s
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