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Analysis on characteristics and reactivation mechanism of secondary
landslides in the front part of the Xijitan giant landslide,
Guide Basin

WANG Yixi, ZHAO Junyan, ZHU Xinghua, YU Meidong, CHEN Caihong
(College of Geology Engineering and Geomatics, Chang’an University, Xi'an, Shaanxi 710054, China)

Abstract: The upper reaches of the Yellow River, located on the northeastern edge of the tectonically active Qinghai Tibet
Plateau, are characterized by complex geological conditions that have led to a high incidence of geological disasters such as
landslides and collapses. This study focuses on the secondary landslide at the front part of the Xijitan landslide on the north side
in Jiangla Village, Garang Township, Guide County, Qinghai Province. Using methods including unmanned aerial vehicle
surveying, InSAR surface displacement monitoring, and on-site investigation methods, a detailed analysis of the geological
environmental conditions, development characteristics, and reactivation mechanism of the landslide are conducted. On-site
investigation results indicate that the rock mass structure in the landslide area is fragmented, with concentrated rainfall. The

main exposed strata are Neogene mudstone and Holocene slope deposits. Multiple large cracks and tension bands are developed
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at the rear edge of the landslide, and the surface deformation is obvious, in the stage of creep deformation. Analysis of the

mechanism of landslide reactivation reveals that densely developed structures play a controlling role in the reactivation of

secondary landslides, and the softening of mudstone caused by concentrated rainfall is a key factor in inducing landslide

reactivation. The interaction between two factors continuously reduce the integrity and strength of the rock mass, leading to the

deformation and reactivation of secondary landslides. The research results aim to provide a theoretical basis for disaster

prevention and reduction work in the upper reaches of the Yellow River.

Keywords: upper reaches of the Yellow River; mudstone landslide; Guide Basin; developmental characteristics; revival

mechanism

il

0 35

BT i i DX e RS B R S
oy, M A LR E RN, R E T E2AE AL KA
P B AR T Wk <l VA e Bt R RE R T B 116
A, eI I HAT g8 MR L VK2 K. sl BB
KB4, I 293 B U S R TR R R R,
S Y P AT T AR S 0 T X 2 — B

WS R F SRR, M E R R,
1V AN RE T BUE 2 I SRR I, 38 BE A W 3 (14 &
A PR AR AT S Y, AT IO N BRE X
R 3 5% TS e 5 S SR (1% 52 ) 385 1) 3 5 e ) e K Y e o
TEFEME I, W R [ m BE RN AR AT 8 IR e s
SR EAYE , LA B M RN RN st AR sk, S EOR
NG00 (R VT A i T sh AR i T A AR
TR T, AR T 2 AR B 5 5, F 01 16 4 T 4% il 1)
TR REU s BT i b DX Ak D R i AR A Al
AATHAE P B T, M s shad F b, SR A0 A b R g
I KB £ 5 KBS, W 2405 sh 2 ik — 25 A £l
WY T, BN, R v WS04 5 U A B A T v 3
WML T R T &M A R TR R AR 5
LB G S IPE T, B0 Bk 2L, Y il B RS 7%
SO e W B s 35T SO IE M7.2 G R B X A
3 A A TR AR TE X, LI 5% i 33t A 5 2 00 e 7
N XTI

IK I3 AIB S 175 2 i 1) S DR 3, R o T 2 o
Hb R AR RS B A AR PRET, fE K A ()1
FHTFUS, 2 A R B b 5ik 5 o 35 B AR R4 1 Vi 33 AR I 2K
Rl =220 B yar L i bl DX B i T Sk A T 3 )k TR
IKABAE T A8 A2 05 2, rh B2 9 A 1% ik e v VR T
T, IR S KSR, A AAE R R IR I B,
1% 1.3%10° m® BT PRIEVE T AW, 51 & AN BT M
WP 7 453 2 245 7 B A R B RN VR FHSE R T, 40 MR VA Y
T Yl -8 A T - 15 PR R K R R A BE A R AT

D I R S o (7 R B A N e 2 A
AR T HRSCIRSE, d2x S BUA LA A9 O A ) K
A O RS TR I R K o A B et i ok &
fi%g i Y 52451 275 A B 5 O T AR B, Bl R TS
B T KB T, 324 1L A 200 AR 3R
AP,

BT M BT b i M DX R R Y X
SR, F M I e 2R BB, DY 2 g SR A L L ST L
AREF WAL DA B, JEER R L, mE o
i, DL 12, SR A M O R R AR A B T A
iy SR e A e AR AR B, S BT G T ) 2
M A0 A7 A 2 A LRI, R R R SR 2 SR
S, REIT WAL RPN, AR SCR I TE AL
AL, InSAR S 25 UL I 05 1 8] 2 45 F-Be, 20 #r 1 R
W S AT E0 IR G Y A B R AR S TR ALBE, S BT |
TR S T BT I I S R <

1 WERERRERR

11 X iy 5=

TR 3B T AL 1 B M A T e DR AR %, X LA
132 2 ZY, bR Z AR b, i B KA R, TR
4 15 325 Sl 300 1) K T AR TP A ), S0 o 4 2 A
EAR T A2 ph B 1w DL B EACE R, i
RERME TG 2 0k SRR IR R )2 E
BN SR )E (B 1), FR AR A b Je M
W BT, TR A 1R o S SR e A A, Sl
A A G AR AU Z P I SR X 4 T 2
WHRRRBIR, BB N E LIRS HHEELRT, X
SER IR B R ) K B AR T A

DA A b AT Sy v L R R, AR SCR
HbBR 2GR 2E 50 o0 i B K B B 4 (O BE 1 km)
O3B U X ASARERAE, Geit45 AW, A AR 2
K2 423 ~ 576 mm, fx KAERE K& 579 mm™, X3
WEEREE T, — 8 5—9 H BE/KE L 241 85%



2024 4F: BRSSO B Y ST SR PR PR B RS T ML AT 23
N=git) N
— i DR NN - FIEEZE
] s Bk, DU WA B
o e [N ok W it
1 REDMMRE
Fig.1 Geologic map of the Guide Basin
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Fig.2 Overview of the location of Xijitan landslide
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structural plane development
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Fig. 13 Landslide rock mass fragmentation zone
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Fig. 14 Relationship between deformation rate curve of landslide monitoring points and precipitation
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