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STUDY ON LANDSLIDE EROSION BY DISCRETE ELEMENT METHOD

ZHENG Shu-yan' ? LI Zhan-bin® LI Jiaping® GOU Jian-zhong®
(1. College of Water Resources and Hydroelectric Engineering  Xi’an University of Technology Xi'an 710048 China 2. Chang'an
University Xi'an 710054 China 3. Ningxian Weather Bureau of Gansu  Ningxian 745200 China
4. Geology Exploration Bureau of Gansu  Tianshui 725400 China)

Abstract The principle of discrete element analysis method is introduced and applied to simulate areal case of the
No.2 landslide on Tong—Wang highway. The geological model is built up with consideration of vertical joints and
strata planes as discrete discontinuities in loess. Then the landslide body is meshed into 297 units by the two sets
of structural planes while the units under the sliding bed which is bed rock are treated as fixed. Furthermore
discrete element method is used to analyze the typical characters of the erosion evolution process of landslide. The
average velocity average acceleration resultant forces and moment in back middle and front portion of the
landslide are calculated. The results suggest that the evolution process of landslide can be divided into five stages

i. e initial breaking stage extensive accelerating stage high speed moving stage bumping decel eration stage and
slow braking stage.
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Fig.l Geological model in 2* landslide erosion of Tong—
Wang Highway

510 m 590 m 33565
10°m’ 1409« 10° m°

281° 12 15°
928 m ( ) 873 m

55m
2#
D Q%)

0.3 ) (QF)

50 80m (3) (Qxe

15m (4 (Q*)
10m (5

) " Q%) —

18m (6) ()
12m (7)

(P)

[10 11]
1 2m
3 340° 9° 13° (8)
P

2" o
610 m 2



. 2126- 2005

6 8m 0 17.5 kN/m®
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Fig.3 Movement tracks of the blocks
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Fig.2 Mesh and calculation model of DEM

[12] oft
2
0.25 600 MPa/m
50 MPa/m 0.58(30°)
1 900 MPa/m 190 MPa/m

Tablel Calculation resultsof average velocity and aver age
acceleration for thelanddlide at every stage

Is
(m-sY /(m s?

0.00 0.44 0 7000 0.3940 0.7300
0.44 6.09 7001 70000 14310 1.8420
6.09 26.10 70001 300000 1.6410 1.1590
26.10 39.15 300001 450000 0.4910 0.6370
39.15 95.88 450001 1102115 0.0286 0.1335
2" 5
1 0 7 000 0.44 s
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Fig.4 Time curve of resultant force at 89* block
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Fig.5 Time curve of resultant force at 227* block
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Fig.6 Time curve of resitant force at 245" block
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Fig.7 Time curve of resultant moment at 89" block
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Fig.8 Time curve of resultant moment at 227" block
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Fig.9 Time curve of resultant moment at 245" block
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