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Abstract: Large—scale landslide disasters under the coupling of internal and external dynamics of the earth and human engineering
activities are one of the engineering geological problems faced by major engineering constructions on the Qinghai—Tibet Plateau.Based
on the field investigation, experimental test and numerical calculation of the newly discovered 9 large —extra large landslides on the
southern slope of Chaya County in the Lancang River Region, the characteristics, causes and current stability of the landslides were
analyzed.The results show that the Chaya landslide has the characteristics of large scale, deep cutting, and large topographic blocking
coefficient; the landslide accumulation is represented by multi—stage creep deformation characterized by traction slip; and the deformation
is mainly related to factors such as rainfall, river erosion and human engineering activities. The integration of the development
characteristics, movement features, material structure and composition, faults and historical earthquakes of the landslides indicates that the
inducing factor of the landslide in Chaya County is internal dynamic earthquake action, and it is a historical earthquake landslide. The
Guttor landslide accumulation body is basically stable or stable in its natural state, and the front edge of the landslide is in a partially or
overall under—stable state under heavy rainfall conditions, which is relatively easy to slip. The newly discovered large —extra—large ancient

landslide provides important supporting information for the study of the earthquake history, fault activity and geomorphological evolution
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of Changdu and surrounding areas. The evaluation results of current stability of landslide accumulations can provide some scientific basis

for the expansion of the county and the risk management as well as control of geological disasters.

Key words: Chaya County, Tibet; large —extra large landslide; seismic landslide; landslide stability
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Fig. 1 Geological and history earthquake distribution of Changdu (a) and landslide distribution of the study area (b)
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Table 1 Basic characteristics of the landslides in Chaya County
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Fig. 3 Panorama and deformation of the landslides in Chaya County

S N
// H9

7z

i

& 794%

P4 H BRI T P N 37 T A I T AR O
Fig. 4 Creep deformation of the No.3 landslide on

the southwest side of Zhongluxincun

3 SOHE BRSO

LT S B A R OE R IT A 1 b BT S, 43T
SEME EL IR SR 1 A

(1) K& FFIETT 1

MEEHEEL IR M T 35 SRR IE S A I R A

K5 /)iy e
Fig. 5 Opverall view of Gutuoer landslide

a b— Y IEBE ; c— T AR i o—TB K H R

ST P AR S0 A |5 BE R R B 5 ) A 4R R G AR
L 1-b) o XS HTABIET AR i B A =S
] A FUMERE R R M5
XSG B BN K2 R
FEN A2 1) AR AEZE A

2021 4F



5540 % 5512 ) FE 25 DU RER 76 T V0 B SAE EL Aop  Fo DR R e 1 2039
IERB(R ) AR (B 9) o, SERE T I 25 3

I OmAaL, Bt TH HIEBH 1 ZHO T 0.22~0.42 Z Ji], SEH1H H9 035,

it Bt Bt g 2 St 10 QLT 3 A JOBBLIE REA T 0,36 ~
e @ &AM IFHt, &kt 0.42 Z 8] SEIME R 0.39;10" A 6 4, HiJE
L 5e )2 CEE LI ZEEE B BB T 0.22~0.42 Z ], FHIME K 0.33, 3%

O&HLmAL, TR RE
© 8 Bk £
OHaOlESREHDELZ
ONEViyy g

QL SRR AR

0 10 20 m
——————]

K6 i /R rhalahifL (ZK1) FER
Fig. 6 Column of bore hole ZK1 in Gutuoer middle landslide

G B WA T AR L, % il HL AT T T TR
R Sh AL E e BRI (R 1) . X5
R 2 AT i (ST 3 R B A
FHRFIEARNT A WA T AR Oy 80 ~31° (K
1), BB EAILTFA 32 8 A A R IR, Gx s
KBRS 4 A DR 2R O gl A R AT
REPERLR

(2) Wb as SRR IE T T

T8 SR 12 B R AN ALAZ 3 A
SRE AR, 38 5 1 YR Bl 38 L | U R
IEAFPI AT M 0 T AN ) A 45 A b 7 55 A
HBRR Y, M BH 11 2R BORRAE 25 S R AR A
M — 1" 2 9 28 2T B R S 2% 1 3 1) M B

3800

#3600

o 235%56°

3400

e B s B B
32000 B¢ =7 N8 [AF)9 [Jzxdio

SO I (4 1Y BH 1 R BUCRAIE 5 C A b T I R
BH1E R B AR T, 5 R M 0 AR A 22 R,
PEUE T W3 355 & 1 RO R & B ] REMESRKR

(3) Wy i4 5 240 W 5 THI

Y AR A 45 5L R W SV S R o A R
BUREAT R A A e, B R R R
+ IR ZR M B HE B, X5 O A IS LR T
HERRAA 32 B R J0 431 | 0 B (B 1) R /N A HfE R
B R ARE

TIAN T ERE A W IR SRS G A A =
Y AF e hr A 38 AN S R X )2
IR, B H ArcGIS Zeifil BB 5 E (K 10) |, SR
VU DX A 39 245 A4 T2 B Oy 3 1) B A ) e A R 3 1)
Yoo PEULHEWT, KB T LA 1) 6 1) R A5 A o 32
()RR, BREES Nl VR AR XE TR RS G e B R 1
T, R N VR RIS & AT REPERR K

(4) V3 X DT 2 A0 o % T

R SR L X g S A 2 Uk R e R T
1979 4F KA TE BHERMT T (JL4h 30.9° AR 4 97.4°)
) Ms 6.0 e M RE 1951 4F &k A= A 28 HE BT (b 26
30.5° K% 97.5°) 1Y Ms 5.25 RS (K 1),
WFFE, B S8 i M X & T om g X P22 [l 48
e LSV e A3 AT AR T S WA RIS R N Vi B A 43

0 200 m
S S -

i %
Rz

S -

0 400 800 12.00

16.00 2000 2400 2800

#E B /m

K7 R i
Fig. 7 Profile of Gutuoer landslide
1—E R A 12— DU  3— W2 BT  4—TR 25 s 5—Rib s 6 — IR BRI D 3 7— b s 8— U Tl 5 90— T2 5 10—l AL K S 5
Q, del—35 VU R PBERR ;] w— MR GEATH ; T, d— E =B 5 H A



2040 M JF 8 IR

GEOLOGICAL BULLETIN OF CHINA

2021 4F

B8 il 2RI o X
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Table 2 Calculated results of maximum daily rainfall

in a year at different frequencies

P/% K, H,,,/mm
1 1.436 55.14
2 1.374 52.76
10 1.212 46.54
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Table 3 Physical and mechanical parameters of the model

g FIREHE/ (KN » m ) C/kPa @/°

VER YR EN 26.2 9.8 25.6
PR I R 25.8 10.3 25.2
IRGIREE N 25.5 10.5 24.6
I 2 (e E) 24 16.2 8.5
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Table 4 Calculation results of stability for Gutour landslide

HERL LN R L1 L2 L3 L4 L5
THh— RIRIRA 1.939 1.722  1.109 1.18 1.101
TH= 10 F—3FEW 1933 1592 1.113  1.147 1.077
TH= 504K 1.915 1.575 1.104 1.066 1.032
THPL 100 4E—REF 1.903  1.487  1.099  1.059 1.006
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