e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

HT U BT A R R RO SRR 5T

HEE, £EXE, K0F, R R #RE

A study of the pro-water pressure for initiation of a large landslide triggered by a strong earthquake based on fluid-structure
coupling

SHI Xingxing, CUI Shenghua, PEI Xiangjun, ZHU Ling, and YANG Qingwen

TELE L View online: https:/doi.org/10.16030/j.cnki.issn.1000-3665.202104052

TR BRI A S

Articles you may be interested in

P AR AE A5 M S ORIt T AL B TR 35
A study of the excess pore water pressure during pile—sinking construction of nodular pile composite foundation

MR RE, JEIME, ARBEZS, X K SCHET TR T, 2019, 46(1): 103-103
FETFLAC3D Y A 54K & S o e Fe o

A study of the distribution ratio for combined spore—anchor supporting of unstable rocks based on FLAC3D

M K SCHB R T AR 2019, 46(1): 64-64
FET AR M B A SO CVISCAR Y K HAEFLAC3D 523

A non-linear damage rheological constitutive model and its application to a giant slow—moving landslide

PR, SCEE, TR, A, R K SCHLBT TR MR 2019, 46(1): 56-56

T FEFLOW Y = 4 L33 R /KRR & 3% 15 Y AUE AU AT

Numerical simulation of three—dimensional soil-groundwater coupled chromium contamination based on FEFLOW
XUFy, R, AW, 2500, BRARCEL, B aR /K SCH T T AR HUTE. 2022, 49(1): 164-174

RIS AT -HERRES K 32 1 AR T

A study of the deformation of anti—slide pile and pile—plate structure in large landslide

R, RARRE, SRAE00, M, 228 KSCHLRT TR, 2021, 48(2): 125-131

H R IR I AKRAL B A2 41 3 B [ 7 2 S5 i SR e B

An analysis of the coseismic differential response characteristics of well water levels and chemical components : A case study triggered by

the Qingbaijiang earthquake
OS5, A, ZE M, ROTRL, X, [ICHE, Z50), PRABRE K SO TARHLSST. 2021, 48(6): 44-53

FAERG AR, T LR E



Vol. 49 No.2 FRK o TR %495 52
Mar., 2022 HYDROGEOLOGY & ENGINEERING GEOLOGY 2022 4FE 3 A

DOI: 10.16030/j.cnki.issn.1000-3665.202104052

I SEsE, R EAR, SR 1 25, A5 T U BURE 5 AR SR AR R B K ) 8 R BOREIE 5 (9. K SCH 5 T AR M 5, 2022, 49(2): 102-114.
SHI Xingxing, CUI Shenghua, PEI Xiangjun, ef al. A study of the pro-water pressure for initiation of a large landslide triggered by a
strong earthquake based on fluid-structure coupling[J]. Hydrogeology & Engineering Geology, 2022, 49(2): 102-114.

2T EHE A 3R A BB K S MR R 5

APEE EXE KAE . LA A BHE
(MBEREGAESMAFRERPEARETLELRT (RIMEIRF) , @0 RHE  610059)

FEE . 2008 41| Ms8.0 3R Mk % T WRAE 12x10° m’ M A MBI & A Tl A AR TR R AL M 2, A b SR 7S
S A A AR TR 400 m . 5 K JEEBE K 5 m S5 12 R K A B . SRR 7 D, R S A B M R K G B 453
AL TR RURAS o 98 75 T A e 5 R KA X B R I 3 S L B T — R L A T 2 B B I R R
S T AR , 5 S 1 e A 5 0 AR BT 5 B 2 N B8 2, SR T FLACT™ 8 v 0 0 [ 4 BV 8L T 80 1
W LR L ST 4h S Y R A P K A L TR TR A T 0 7 IV W R B I L g AL N e B 25 e, R R A
T R A TS RGO U] 3 R AR P AR A, by ot R 5 S A 7 A TR S o B - R R R 3 0 U0 B 2 A7,
TR 58 22 T IR T LA R D R A B R kR E B R AL ISR PR o 3 K bR R 25 S AR T AR R AR M AS T, AR
<A P8 7 T R S 2 L 0 A A R D S A R R ) A Lk R R I g K R P 04 PR O R R L K
3 AR R 5 T ek PR A R A FL UK PR 7 S OH P A AR S DR R AR, 0 5 A T A B A ek 4 o
i J55 4 2 SR BT T, 99 S SR Ot 30, 837 T SR ek o AL A R 2 I A B 3 1 R

S5 O HBAZ; KOG H T oK LUK IR 75 TS s FLAC™

FESES: P642.2 XHERFRERD: A XEHS: 1000-3665(2022)02-0102-13

A study of the pro-water pressure for initiation of a large landslide
triggered by a strong earthquake based on fluid-structure coupling

SHI Xingxing, CUI Shenghua, PEI Xiangjun, ZHU Ling, YANG Qingwen
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Technology, Chengdu, Sichuan 610059, China)

Abstract: The Daguangbao landslide is the largest co-seismic landslide with a volume of approximately 12x10°
m’, which triggered by the Wenchuan earthquake (Ms 8.0) occurred on May 12, 2008. The slide zone is located in
the Paleozoic carbonate strata and it is an interlayer structural dislocation zone with a depth of 400 m and a
maximum thickness of 5 m inside the slope. A previous study concluded that the shear failure of the Daguangbao
landslide developed within the bedding fault. Our latest investigation showed that this bedding fault was under the
water table, and its rock mass was saturated before the landslide. To reveal the initiation mechanism of the
Daguangbao landslide related to the groundwater, a simplified model of a hard carbonate slope with an inter-weak

layer is given. The response characteristics of the model are stimulated by a fluid-structure coupling algorithm
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using the FLAC™. The results show that significant differences in deformation patterns during the earthquake,

such as response time, wave shape, and amplitude exist between the upper and lower hard layers. Three

uncoordinated deformation patterns, i.e., tension, compress, and shearing coming from the upper layer to the weak

layer, are identified. The deformation pattern results in the amplification of compress and shear forces within the

weak layer. The stress amplification subsequently induces excess pore water pressure with instant amplification

and accumulation features. It is reasonably inferred that the excess pore water pressure essentially reduces the

effective stress of the bedding fault. Our simulation confirms that the excess pore-water pressure can be generated

within a saturated bedding fault deep situated in a slope during a strong earthquake. We propose that the excess

pore water pressure within the saturated fault at 400 m underground is the cause of the Daguangbao landslide.

Keywords: Wenchuan earthquake; Daguangbao landslide; groundwater; excess pore water pressure; fluid-

structure coupling; FLAC”
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Fig.1 Geological map profile of the Daguangbao landslide

[14]

K 1) R IEAL T AE DX 5 Ay 0 B0 Y i 2 XU Ae, T
AR, 24K E TR 1260 mm; 2) X A H
MR AR L IR A8 . BRIV 3S h H ARROK I, K
I T 2 50 7 5 3) W 3 A A R AR 29 2 600 m Ak K
AN K BB RATRKIFRR, HKEFEER
o, B A RBUK; 4) 7E R L) 1550 m Y 1L Ak
BB TR KO, B A 2 BUK, X 2 R K S A7
A BT B 00 R KAz 5) BRI S XN I,
R K S % 0.3 m/s, B R LK ik 60 m¥/s. HE—
o, AR R R T %R WA sl A Aok Y, T
KON 2 TR) o 25 JBE A T4« A R A L B R iR 2
ML WS B () 2) 5 A R 2 184 ) K 36
JEZ) S em BIRALAT A B KD AL, TR T R KA
J 148 sht P 4 SR 8h 16 2 4 (iR 330D, M
TESE T 1% )2 A4 2y 2 ARH N K F K Gl iE

2 RERBEBERE

2.1 FARMIE

FLAC™ R ¥ R 1 36 F 1w 304 BR 22 40 19 5% 2 AR 2%
Yeorik, AT N S B W AMEE 2. o

Rz | P
sy W=

(a) T 7R FE B P K R 0 (c) JE2 AL Sl W T 22

B2 fakEEEiEEE

Fig.2 Water-saturated interlayer structural dislocation zone
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Fig.3 Diagram showing the model size and free field boundary
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Fig. 11 Acceleration response curves with groundwater level
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Fig. 17

Pore water pressure distribution under vertical wave action
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Fig. 21 Vibration tensioning effect of weak zone results in the dissipation of pore water pressure (4.5 s)
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Fig. 23 Effective stress response curves of the weak zone
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