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Three-dimensional high-speed remote landslide disaster area analysis based on
CDEM particle flow
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Abstract: The high-speed long-distance landslide is a landslide disaster with extremely strong destructive force.
Its typical movement feature is that the landslide mass is transformed into debris particle flow after the instability.
It is a typical progressive failure process from continuous to discontinuous. This study is based on the continuous
discontinuous element method, and then the particle element method is introduced. The sliding body with large
displacement and deformation is calculated by discrete element method, and the sliding bed with small
deformation and displacement is calculated by finite element method. A high-precision three-dimensional
geological disaster model is established based on the topographic and geomorphologic data of the landslide area.
In the calculation process, the strength reduction caused by friction and collision in the sliding process of rock

mass is considered, and the disaster range is analyzed numerically. By comparing the simulation results with the
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field investigation data, it is determined that the calculated accumulation shape and range of the sliding body are

in line with the actual situation. Based on the energy and velocity monitoring data, two high-speed remote

landslides were quantitatively analyzed.

Key words: slope engineering; continuum-discontinuum element method; grain flow; high-speed remote

landslides; hazard range; numerical simulation
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Fig.5 Strength reduction process

3 BEIAREEER

3.1 FRYIERAFHX E L FNAR IR

2015 4F 12 H 20 H, " ARERIITOGEHIX
T3 52 937 e AR DR A g A A P R 3
W XU O S AR IA 3.8X10° m®, M
VEFKZ) 1100 m, A2 630 m, 1EI T EL N
25100 m’. FHHLER 73 AJETS, 4 N FIEA,
17 N340 HHORIE K 33 M@, Hiok
IR E AL HEZ) 80 000 J57G. ZLHNE 324417
BT AL B R R A, G TR M. W
HORAETTE L2 s L HEEAR AL R . HIKE
EEMEGHIRAE, B3 10 2450, HF, To~
T6 ‘P& 44T TR, BIEMSEL, T7~T9 %
HIEEHSAESL, 12 H 20 HEF 6 B AL, #



<4022+ NS TSR 2023 4F
TG EFE S IF e H B4, ek
B H IS IR AR, B4 11 WAL, B+
HESEARTFaRIE 3, WG, SSRGS R i
FEBU, WEEh X IR a6 s
WX

> Z
Ko LI+ 29415 % KIX IR

Fig.6 The affected area of Hongao muck receiving field

TR X P G 2 B S AR, BB
Rt KA EE A WEa A
W LB 3R 5 %M 12%, HARNHEE
WA+ o MR R 05, 2 A ] LLay IR X
LI X FNHERR X
3.2 ARG FEFALGEIEERR

2000 £ 4 H 9 H, RE P H G X% 501
ZHARFIEIX AT R ] P A ) 5 3 vz
TR R E BN, K 3x107 m® (1R ifE
55 500 m ALRNLTI TS, e T HE IHHER
b R RS, %SRBSR ERE, FH
T BN BOE RN BVA IR — i VA 4ME 3, TR
U FEE Y . AR SO FEL 8 000 m AT, FEY)
RN3330m, JERLT KZ 2500 m. 5292500 m A
i T S HEAA, PR 60 m, i /EALEIA 100 m,
HERRRRFRZIAN 3.0x 108 m®, JEIAAIEIE T 5 51
A, TERHEZERICY . A SE G TR L 2 000
BB, 14 000 2 N5Z9%, 1000 = A#IE #
i, R EELTRA 42 1Co kA . BN
Kl 7 Brose

MRPEZHLIX 25 EH R nT 0, XA 2 i 2 2
HAF N S ATAEREIR 4 000 m LA EIAE R 2, MiEs
B B VIR BER s 734 T4k 2 600~4 000 m
RBLAE RIS, RIS E;: 2
TEW MBI R LARAM. RIS, 5
6] o IR IX . EE A X AHERX 3 A4

K7 ST 32 ok X ek
Fig.7 Affected area of Yigong landslide

4 BERE

4.1 HEER

PRI BB X7 US040 37 i S0 A 7 A g A et
T rp, AR 1 BB A4k 1y S g 52 e i L 3 T T (L
Bl 8) LA KA IR (37 2 1, ST AR LAY

M N
Wik >z
\ Egoges
—
llJ Fe
W 5 B LR
\ BB =
o ol i
Ele Z&g I tE
Wy @w® ¥ &
BooTE o B
i I 4E iz

B8 i 52 97 1 4 R O i L) i
Fig.8 Section drawing of the affected area of the landslide

accident in the residue receiving site

WIS PR IR, W 2 g P b B R N
KAy, A ZHEIEREHIBROINGT, LA &
TMGTH NIRRT HIE AR, JFd
[ bt 3 T PRI AR 1 S Tl A T PR A Y
HoJF I B, 254 GID Boft, AR — ZEh s il i
P ST 1K) 4R R BEAT A, TR =R . AR
HYOT R, AERPEIRXE S A BB ARIZH,
FESLIER DK, JFHTe RN FAAR AR AR R R
w9 fras.

Gy AR AR R A O AR T, R R
TR AR, 456 GID #AF, @it L kR E
BEATRLAR, DIFISEHRAT, SRR AT PR AL



FaEk W2 4 % BT CDEM $0ki i i = 4 v S s R v i s o Y [ 40 #ir « 4023

TE R I N
- <
T
5=
== ek

Y
A
zZ X

Ko B is

Fig.9 Generalization model of residue acceptance field

SRS 5 D L AR S S AR TR o AR v R R T B
WL, 05 0 S DA s BECHERR W R I TR R
e FARBHACER R B B WA 10 Fos.

B 5

ERE MYHURERUA
B

VA

A

X Y
K10 5 i A e A
Fig.10 Numerical model of Yigong landslide

RIURE FRPRLAS A BN RIORE IR T 25 % g PEAE
M, 2 ANEE TSR ()W A AR AR S i o A
ARREIE TS B, N T FH R
R, WHERIRASHEAT T IORAREE, PR3z 3)
REE = B R ) i AR AR — 2 B Y,
X 5937 8 A HE A AT
42 HEIBRNEESH

THEE R, W T2 R AR T AR A 7
AR RN LT RN, AR T AR RS /N R
FPAR B ITR IR . BRI TG R FH 2o Ay, Hofk
BAIG K H] Mohr-Coulomb #ERYAK . FORL -5 Rtk o
WUk 55 H A ] 1S R R - Mohr-Coulomb gtk
WrE Y “orittleMC”. KT AKA, BREE N
LR, WA FEMZAR, FEAEHAR. #
MPHEIERES N 2 M B, 725 1 B, BREET
ER, @I s I A B Vv H R B A WIG6 Y. )
RE, RGUAR|BE A PR GERAFEE R,
TREE NS BAE A SO RRIERA . 56 2 B
FEANEE, A 1B BRI AR RS R
M BAIEIRAS, R R K AN 5 350 R R 2
BN NIE R SNE T, TT R R AR .

TR, GG ST AN N &, I
& JUMANR] 00T W ot S RN+ A5 i i
FEFEF BRI 40RO+ A R8I B AR

M2 Hr s ABURL+ 25 JE T8 i 7% 10 2 2o
e AMEBIEAWE 11 fos.

(a) HLTRL+ANE T (b) URL+ANB R (o) MR+ SR I 3)
LR SRS S R KBRS ISR R

K11 AR T RHERTERS
Fig.11 Stacking morphology under different working conditions

B 11 A 1 3 5K B A AR OO RLBORE + A5 R T 2
PR PR AT AHRURL + AN & B R A
ST AHRURE + 25 T BT R P S ET
R LA 21, A0 ARURDRLAR X 1 B 25 HEAR
TERSTEMARL /AN, T 560 P B B PRI — PR 3R A
SRR, N T 96 UE AR SO P AR 12

AR R URLA AR B AR R B T AR .
JE B I RTRRAR AR 5, A B 58 S BN /)5
SHWRESOT R E SR —, BTIEEE
SNRFIARTE, THRPT R0 A S AR E , THE
MR 2N E RS HORATIE 2 S, DIRASEAR Y
TR RRBPRER IS8R 1, 2.

K1 HIUREME IS

Table 1 Material mechanical parameters of Yigong landslide

g plkgsm?d)  E/GPa ¢/MPa /(%)

HH 2790 25 25 50
DA BELAN 2500 22 21 48
FAHCHER 2500 20 20 45
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Table 2 Mechanical parameters of Shenzhen muck landslide

materials
R p/(kg s m?) E/GPa ¢/MPa /(%)
HH 2450 35 18.0 45
WL 2000 10 6.0 25
[ s 2 Ak 2000 8 3.0 20
g 1310 5 0.5 18
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