e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

ST IS IRIEYR BRHIE- S ST BRI A AT

HRAE, £ OF, BOF, 2 X, R 8, B8, Sz, K R I & ARW

Development characteristics and river blocking outburst analysis of Shadong landslide in the upper reaches of Jinsha River
ZHENG Shunxiang, WANG Jun, YAN Yong, LIU Wen, ZHAO Heng, YANG Junxiang, FAN Xiongan, ZHANG Yi, WANG Meng, and YU Tianbin

TELL AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202306054

AT RE RSB HAN S R

Articles you may be interested in

ST LKA T B RHIE S TSGR P B
Developmental characteristics and damming river risk of the Woda landslide in the upper reaches of the Jinshajiang River

S, HUFEG, WRA, G, 5, BlsaAh, o JKSCHIUBT TR BT, 2021, 48(5): 120-128
PRV IS DU 2 TR ) B ReAE B L 0y

Development characteristics and disaster effect of the Quaternary sediments in the middle and upper reaches of the Bailongiang River

Basin

Mro B, MHRRE, Eai2s, Emlg, mahle, Wi KSCHb R TR 2019, 46(2): 29-29
T A e i 38 DT 2t b o A R P T AT

Predicting seismic landslide hazard in the Batang fault zone of the Qinghai-Tibet Plateau
PrabAe, K, RINE, BT, AR =2 K SCHLBT TR 2021, 48(5): 91-101

Pt M S ol 2 U NE T N N ) N g X B RS E Y | ESE

Hydrochenmical characteristics and control factors of karst hyporheic zones in the karst peak forest region of the middle reaches of the Zuo

River

WA, TR, B, 25T KCSCH R T AR, 2019, 46(5): 1-8

JGECER R 5P LU 3 K B RIS By SRR I 0 3

Characteristics of Kazila mountain landslide and its mitigation measures on the Sichuan-Tibet Railway
BRI, T, Bent s, S2WIHE, 285, KO /K SO TR 5. 2021, 48(5): 129-136

WE B e T R B R S o A A Y

Development characteristics and distribution model of shallow karst in thin—bed limestones

kv, RERINE, Sei FNTY, SKTE K K SCHLRR TR M. 2019, 46(4): 167-174

FAERG AR, T LR E


https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202306054
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202104036
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.02.05
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202009024
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.05.01
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202103097
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.22

Vol. 51 No. 6 FRK o TR 516 5 6l
Nov., 2024 HYDROGEOLOGY & ENGINEERING GEOLOGY 2024 4F 11 A

DOI: 10.16030/j.cnki.issn.1000-3665.202306054

KRMTAE, F 4, BEO5, 45 S0y BWevb A O B FRAE S 3Lt e B0 43 BT (0], 7K SCHb BT TR BT, 2024, 51(6): 160-170.
ZHENG Shunxiang, WANG Jun, YAN Yong, et al. Development characteristics and river blocking outburst analysis of Shadong landslide
in the upper reaches of Jinsha River[J]. Hydrogeology & Engineering Geology, 2024, 51(6): 160-170.

&L L R A B S B ILRRTN & 4

FORAE, 2 R AR OB XA B, BHM, AR, R B E R, ARM?
(1. 24 EKREFEAARANS, Wl KA 610095;2. W B mAEFR (#FA
HERE R RAEMNSAAEN EEEEZHEET ), Wil RA  610081;3. & i iz LKy R A R
a5 NS, Wl AL 62715354, ek A it E# KB TR ARG B (faek ) H5ad],
N HIL 627650 )

WE: WRBEN TEWIEAWN, BIEATE I 500 5, W T (8T8 & i 3 28 1k 0 E 6k, ™ B iR E K T2
W, 28 Bt DA BN R A W PR 2 4 SR 22 VR SRS 25 W L TR b R R A L BB AR S ks, T U B A A2 TG AR TR
TE, BRI B VT g S P M o A5 SRR VDR T B Ok BRI b, AR R 2y 23 045%10° m®, H i Ab TR I AR I B B,
2018—2023 AFAFTERFLLAETE , W3 AR T X R BEAE R fE RIS AT 2%, T R0 A5 TR be L i 5 2 o v 7R Vi 3o v 6 2 L i 1o B, 3R
MR AE 5 W IR, ERE AT Bl L, J T 3 AR AR ORATUT, C3 R RTT 4 KT, W ket
TR 2 35 s, WA B R K 30 m/s, 3 VT HE ZE I B 24 90 m, HE ZE W R A5 24 1.62x10° m’, HE ZE 003 vk S R e v il 400
hk Ak S5 K K 2 24 3 535 ms, S Kb R BE L 14 m; @2 T, -2 XA H&, 3§ VI SE 400 2 133 m, HE ZE i 2 45
245 4.10x10° m?®, HZ 2 WU e Ji5 o e Al o U1k A A R BE K 24 11 315 m/s, fe Kb R BE 2 31 m; @B FR+LE THF, T-1,
112 X [ I 45 R, 3% 7T 18 22 3005 B 24 153 m, HE 22 ) )22 25 24 5.66x10° m®, 42 JE U35t ke J5 o7 i i, o 300 ik 4cb % R /K i i &4
19960 m’/s, fx KL 25 B 2 45 mo VD AR I IR VO XU & L BOd MR, SR B R -8 -t - — IR fb I - BElEA TR M T, O
GV 1 T T, R v A R R b T T AU

KR BB RHE; UL S UV LU AR

HPEDHS: P642.22 XHEIRERRD: A YERHS: 1000-3665(2024)06-0160-11

Development characteristics and river blocking outburst analysis
of Shadong landslide in the upper reaches of Jinsha River

ZHENG Shunxiang', WANG Jun’, YAN Yong', LIU Wen’, ZHAO Heng’, YANG Junxiang’,
FAN Xiongan*, ZHANG Yi‘, WANG Meng*, YU Tianbin’
(1. Huadian Jinsha River Upstream Hydropower Development Co. Ltd., Chengdu, Sichuan 610095, China;

2. Sichuan Institute of Comprehensive Geological Survey (Evaluation and Utilization of Strategic Rare Metals and
Rare Earth Resource Key Laboratory of Sichuan Province), Chengdu, Sichuan 610081, China; 3. Yebatan
Branch of Huadian Jinsha River Upstream Hydropower Development Co. Ltd., Ganzi, Sichuan 627153, China;
4. Batang (Lawa) Branch of Huadian Jinsha River Upstream Hydropower Development Co. Ltd.,

Ganzi, Sichuan 627650, China)

WimBHE: 2023-06-29; 21T HEA: 2023-09-27 MLk : www.swdzgedz.com

HETE: DI M52 5T B W B9 4 1 H (SCIGS-CZDXM-2024006) ; 46 HL 43 VH VT 1 37 7Kk B T & A BR 2 R RHIF I H (JS-LW-FW/ZX-
084; JS-YBT-FW/YF-2022-30) ; #§-44 G A 10 )11 3t J5 9 35 & /&3 H (SCDZRS-2023)

F—1EE . AR (1974—), B, RS TR, NI KR TREH T/E, E-mail: 603512012@qq.com

BIRAEE: XI3C(1990—), 5, Wi, w0 TR, DA =38 et o 5 b o ok B IR A& F 5 T . E-maail: liuwen2009.hi@163.com


https://doi.org/10.16030/j.cnki.issn.1000-3665.202306054
https://doi.org/10.16030/j.cnki.issn.1000-3665.202306054
https://doi.org/10.16030/j.cnki.issn.1000-3665.202306054
https://www.swdzgcdz.com
mailto:603512012@qq.com
mailto:liuwen2009.hi@163.com

2024 4F

ARMTAE, 45 G V0T B WV AR W R & AR -5 5 VT 5t e T500 23 A

- 161 -

Abstract: The Shadong landslide, located in the Jinsha suture belt, exhibits significant signs of deformation. It is a
high risk of developing into a disaster chain of landslide, river blockage, and flood, posing a serious threat to major
engineering construction, transportation facilities, and people's lives and property. In this study, multi-source
remote sensing dynamic monitoring, engineering geological survey, and numerical simulation were used to
analyze the deformation characteristics and explore the risk of river blocking outburst of the Shadong landslide.
The results show that the Shadong landslide is a giant landslide with a volume of approximately 23 045x10* m’.
The landslide is currently in the stage of creep deformation, with continuous deformation from 2018 to 2023. The
reactivation deformation area of the landslide is mainly concentrated at the front edge of the slope, and the
deformation on the downstream side is stronger than that on the upstream side. The Shadong landslide slides along
the bedrock cover interface, exhibiting a traction type progressive failure. Based on stability analysis, three
potential instability modes have been established. Under natural conditions, the leading edge of the secondary
landslide C3 is unstable, with the landslide event lasting around 35 seconds. The maximum speed of the landslide
reaches 30 m/s. The height of the barrier dam is about 90 m, and the barrier lake capacity is about 1.62x10% m’,
with a maximum flood flow of approximately 3 535 m/s and a flood peak height of approximately 14 m at the
dam site of the Lava Power Station after the barrier dam failure. Under storm conditions, instability occurs in zone
I1-2, forming a 133-meter-high barrier dam with a lake capacity of approximately 4.10x10° m®. The maximum
flood flow could reach 11 315 m?/s, with a maximum flood peak height of approximately 31 m at the Lava Power
Station. In the event of both storm and earthquake conditions, II-1 and II-2 zone are unstable at the same time,
resulting in the height of the barrier dam of approximately 153 m, with a barrier lake capacity of approximately
5.66x10° m’. The maximum flood flow is approximately 19 960 m’/s, with a maximum flood peak height of
approximately 45m at the dam site of the Lava Power Station after the barrier dam failure. Given the high risk of
river blockage and the catastrophic potential of the Shadong landslide, continuous monitoring through integrated
sky, air, ground, and interior methods is recommended. Additionally, further study is needed to establish early
warning thresholds and accurately manage the risk of major geological disasters.

Keywords: development characteristics; river blocking outburst; the upper reaches of Jinsha River; Shadong
landslide
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Fig.1 Distribution of landslides in the Batang Baiyu Section of the Jinsha River (The base map after the 1 : 250 000 Geological Map and
landslide data adapted from Ref.[3])
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Fig.2 Deformation zoning and engineering geological profile fo Shadong landsilde
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Table 1 Remote sensing data source of Shadong landslide
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Fig. 4 Multiphase optical remote sensing images, cracks histogram, and rose diagram of Shadong landslide
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Table 2 Cracks information of Shadong landslide with a length of more than 100 m

P FARAHIE S3AT X35, K% /m FE /() T/em FKIFEE /em Z5Hl RAZ S} E]
LF001 e, 2L RA -5 195 139 3~10 5~10 hrak sk 2019-06-30
LF003 K, ZIUERA I-51X 101 131 5~10 5~10 Pk sk 2019-06-30
LF006 K, ZIUERA I-51X 122 4 5~10 5~10 Pk sk 2019-06-30
LF011 TR A, B A M-21X 183 158 50 ~70 30 ~ 40 Pk 45E 2019-06-30
LFO016 K, ZYOE R A I-21X 146 122 15~20 15~25 R S 2019-06-30
LF020 R, RO A IM-21X 178 92 10~20 20 ~25 hikdse 2019-06-30
LF021 TR, RO A I-21X 172 60 10~20 20 ~25 R S S 2019-06-30
LF022 WA, Y A I-21X 300 69 50 ~ 70 20 ~ 30 IR S 2019-06-30
LF023 A, RN A M-2X 159 106 50~70 20 ~ 30 IR S 2019-06-30
LF024 A, BYE A I-21x 181 98 20~ 30 20~ 30 hrikZisE 2019-06-30
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LF043 K, ZYOE R A M-21X 164 6 50 ~70 20 ~ 30 R S 2019-06-30
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Fig. 5 InSAR deformation monitoring of Shadong landslide
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Fig. 6 Numerical simulations of the sliding mass at different times during the instability of C3 front edge under natural conditions
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Fig. 7 River blockage and collapse prediction of Shadong landslide
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Table 3 Barrier lake scales under different instability modes of
Shadong landslide
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