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Design Parameter Analysis and Displacement Prediction of Deep Foundation Pit Engineering Based on Indoor Experiments
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Abstract: Investigating the rainfall effect on the sliding failure mechanism of inclined rock slopes, taking the soft rock from a
reservoir landslide in a specific region as the geological prototype, physical modeling experiments combined with numerical
simulations are conducted to reproduce the stress and deformation characteristics of the slope. The results indicate that, under
conditions of rainfall and excavation, the rock layers initially experience bending, followed by tensile failures parallel to the
bedding surfaces. Continued bending and overturning result in flexural — tensile failures, causing bending and cracking
phenomena to extend toward the upper part of the slope. Ultimately, localized tensile failures propagate upward to the slope
crest, causing rocks to slide downward along the surface and leading to slope instability. These findings provide valuable
references for similar engineering projects.

Key words: gently inclined rock slope; finite discrete element method; failure mechanism; centrifuge mode

il ]2

0 3l

GRAWUE o A 22 T L DX )2 o0 A1, A o 1R
IR T KA RN, 45 TR B X 4 42

1EBEN: EFE (1992—), B, A&, ITEIH, HARF Kl
M. kFITIE, 2+ TREEiEit. AR, P22 E ARG TR T 20
EEESE. B OB (1983—), B, Bit, SETEW, &  ATOLBEE VLI, &R 5E o B R4 B e
RFM: HLTR. SR I B PG B B AE R BB TR R IR
R R 2024-12-20 P, FEERRE T R TR . PR K %

HEE G, nME R R EE R E RS A&



34 RS BN T 20U A3 B AL B2 i R 5T 97

ST T KA S I T SR B IR A0 % 10
PERAEVE BRI, B T SR T SR B BEIR B 5 W
M 5k R T KR K e it e R
SCPH R B R, BIFSE T R R 3 R s M 1 e A
£ PRI B BN et T T
TFE I8l T B AL T WL K o SRR E P, 4R
Ao I 23 9 TR 97 K R A HE K S s A b, T
A3k A S A 1 A R s W 3E XD il
FRARUE RS B IR, RGPS T TUE I
NI AR e TR B e v, #8087 ALBAKE
T4 SR AL AL, BT T 2R BR A4 4
O RTEERE s XA R IR 4R R 5 e e B
SRR . S T 1) M T R A Bk E T, I
T P 0 B 1 5 B 8 2 BUK 5 00 A BT
ANTB R B 5 W T B R B O R DGR B TR
AU R R AR E R, B T %A
T 28 A T 0 94 R T A, AR [ g g 26 780 o
WA 1T 0 0o 30 394 R 5 P IR A T i, 49 0 B0 5% 0 e
NGBS . TR TS RV S AL BF 5 5 1, P A
FHOEWAR T —E R TR 8 5
BORR I IR TE T etk — 25 42 4 090480 10 0 SR L
JEi 1 Matlab 45 FLI0E TR 50 1O MERAME; BsEss”
SRS R R B TR T B E A 2 Ak BE
B, JRIBB OB, 25 W] bk 2% 0045 4 T
FR9 S AT 38 0 R DA DB T T B o b s 5 2 )
IR T A RS G S s, BR T
0 I 0 0 TR R L R 2R R T e BRI T
il WSy BP MR 4% 52T b AT B R R 5
[ 3 A TE B35 AR B 26 2 3 ko v 2 T M )98
AR FIBEAT A BT, K BT 0 B 5 W T B AR 7 v
YR SR B T A A R A e R
PRI ERT I T AR AGE A 40 F i B0 b +
IR s 1D e 2 T S T A L A R
R I T 4% 23 5 o R T 02 35 5| R 11 T e
FaadBEo BEAb, BRSL AR IR 4Y A M T T A R = 4
BOCHIHA, BRI ST e .

PUAG TR 4 6 T R T A L R L 3 e A
SEPEREZ IR, X T R T TE B I R AR T T
HARW RS IR 1 72 % &2 R & P R WL BE A B 2 R G
Foo FET UL, LIREHLK K 4 M3 0 B A BE e x4,

A I ML B UL B g 3 3 A I T AR A A AL
AT, HEEEETAREBOLENWBUER TR,
RGNS T W A5 0F T 300 B B f L) S H
Wi PR o IS IR M S5 2 7 B ¥ 49 10 e T A A
TR T B2 S PR S

1 TiE#R

FOKIEWN — BBt 5, B T5 A ST 3 1 7K O
PR 20 27 mo B LIRS &N 46 m, B
1:1.5, SEyism ot N T gttt — & F2 5 A
[, BRI 5 B S P s A B P R i, R ks AT
ARBUHIXRERE . FEVE WG T, XA B it S S ) —
PR ETAZ20 4 m, PSR E M= AR T AN,
BN 20K 50, TEAETE ST B AR 2 46 m,
WDKK 14.2 m, RIGHEIIEEZ920.6 m, fKHE
Y 30.6 m,

2 KBESHERMTE

2.1 BRI
PRI e g Uit B A i T 3 401 i B L A A
FHTHBIAR T BERER AR 10 em 1 ] £K
AR, P VIR HEROSR, I 2SR b R
WEALE 2 A RS J1 o D PRIEAE IR SR BE 3 24, A
RIZ AL E TR S d
F1 AL HPTRARLGIEF

Table 1 The scale factor used in the model experiment
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Fig. 4 Schematic of monitoring points for the slope numerical model
F2 HERERBSH
Table 2 Numerical model test parameters
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Fig. 5 Soil pressure curve with time at each monitoring point
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Curve of strain variation with time at each monitoring point
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Fig.7 Shear stress duration curve at monitoring point
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Fig. 8 Monitoring point displacement duration curve
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