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Analysis of the formation mechanism of landslide in Changchong
group, Songtao, Guizhou
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Technology Research Center for Applied Ecology and Exploration Geochemistry, Luoyang, Henan 471023, China;
3. Key Laboratory of Precious Metals Analysis and Exploration Technology, Ministry of Natural Resources,
Luoyang, Henan 471023, China)

Abstract: Guizhou Province is a mountainous region with typical karst topography where the quaternary overburden layer is
unevenly distributed, with clayey soil on the shallow surface layer from the front edge to the middle of the slope body and
gravelly soil at the rear edge. This geological characteristic, combined with the increase of extreme rainfall and heavy rainfall
due to abnormal climate change in recent years, has resulted in a rise of sudden earth landslides in the shallow surface layer

after strong rainfall. To investigate this phenomenon, the Changchong Group landslide in Heping Community, Dalu Town,
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Songtao County, Guizhou Province was studied through field tracking survey, geological drilling, geotechnical testing, and

FLAC3D software simulation. The study uses various methods to investigate the shape and geotechnical structure

characteristics, and deformation and damage history of the landslide before and after rainfall, in order to analyze the failure

process of such landslides and their occurrence mechanism. Results show that: (1) The landslide is a thrust load-caused

landslide, and its unique terrain and lithology characteristics provide intrinsic factors for the occurrence of the landslide.

(2) Rainfall is the main triggering factor of landslide, and the occurrence process of the landslide can be summarized as follows:

a) rear saturated pushing stage, b) transient saturated diffusion and deformation evolution stage, ¢) front edge overhanging

failure stage, and d) overall failure stage. (3) The mechanism of the landslide is mainly due to the combined effect of the

changes in permeability induced by precipitation and the slope gravity change, which led to the instability and deformation of

the landslide. The study provides insight into the early identification factors of rainfall landslides and provides a theoretical

basis for better and faster control and management.

Keywords: karst region; rainfall induced landslide; spatio-temporal deformation characteristics; the mechanism research
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Fig. 1 Location map and arial view of the study area

A, Jr i R IR L SRS O A 3 )k
BB, I 20 1) 3 LB TR AT 24

3 TRRUIEEDRNIERR

3.1 JERIH RS

(1) MBI 50 K &

Vi 3T AE A B IR T B BE, RSk VD3 A R L
2 ~ 4 m BEIR, JRURPEEERR, 15° ~ 30°, HEJZHIURE
TR MR E RN, AR E, fEW K
FANERTT, RIZMEUZ S T W KRR, 2 W 35w
GeoRBEIR, R Y BRI T BT s 1a), A R T Y
BH .

(2) M A v il 2

WA R 2k R BRI A AR, EEONA B A, &%
)RR, WO A A 25, WAl R
WAL =5, SRR FEHOR, BUoysm AL, 1A
WREH , AR BT AR . X SR AL R
A, R, BE R 2, IR AP, (S T
W R R, WRTS N BEIK, T S R AR BT s A]
S R R LRI A T I R AR AR R

(B FEMKER

FERFEEPE TR MR T, T W A v AR, [k
W5 R, MR A E 2R A=A, s K, W
i f5 3 R KA HA TS, (Y S R K 3 R K, — 7 T
A5 1 AL TR RDIR S, 2R TN, B0 T K R 14K

L, 57— 7 Tl R N 51 2 110 b 3 KT sk i S i R S AR
B AU (WA I AL, R A A B 2E
S, SN TR T M sh 1, B K A sk
BN, Fe TR 3PV R A F I AR T 0, AT IE K
HERIO

(4) N TR shelrt

BF9E X PN ZE T ARG sh sk B, 32 SR B AE 3 )
BBy, R BT R, SR YIRS 4 m. X4
TR SEIR T M SR, TN T [ R X b 2 A o
Il 5 R, RO O T KSR AN A I 14307
P TR R AR T RE T
3.2 Ak R

GBI IR 87 % 21 27 SUE S w [WRP 31 87 AN 2
55 W R e AR A R A D R, W R i B s sl 3=
BUAENER . R T RENE T IR AR 5 DR, A
SCHEH FLAC3D $1 0k, BE4DU7E 38 4 W0 A8 il 2 v ) AR
T IRARRAE, DA 28 4 T 260 3 30 1) 28 T B SR ML,
BARASIE 0l 53y 4 A~ B B

(1) J5 S A B 5HAE By Be . 78 ) BCPE R W0 R )98 3
YEFTE , ARTE B BE (4 1 7 1 IRy 3R ¥5 45, R4 sk hr
HEEMAE R, WK 4(a) iR Wik G % h THE A&
WK, ABSREL, N2 H 5 G B R BE, 78 B A H 2R
M BESR BB M MG, B35 15, WK 4(a) Bk
i, TR — it AR, YRS S BE A BN AR TR
RTINS, BRI K, WA 4(a) X J7 [l



IR, 25 SEMIARBE I o213 SBOE RV LEE 23 A 43 -

i = g T R

(LR 7] kil Kok g [Q J5s I %

ELIbER [/ [ e S /h

[ O] 2=k titg sl DL

o gegtanh 520641 SR B e G LG S A

ARG e i AT MG 3 e 2

B2 #MERTEEE
Fig.2 Toporgaphic map layout of the study area
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Table 1 Summary characteristics of deformation cracks of the studied landslide
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Fig. 4 Distribution of pore pressure, displacement and stress analysis during landslide development stages under precipitation condition (FLAC3D

software simulation)
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Fig. 5 Distribution of pore pressure, displacement and stress analysis at different landslide development stages against duration
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