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Analysis of a landslide mechanism and its stability evaluation based
on subsurface displacement monitoring
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Abstract; This paper using deep displacement monitoring, combining with engineering geological mapping,
surface deformation monitoring and soil test, research of the formation mechanism of a potential landslide in a
gold mine, evaluating it’ s stability. Monitoring and analysis results show, the landslide has deep and shallow
sliding surfaces, and the slip surface rendered as arc shape, the burial depth gradually decreases from trailing
edge to leading edge; The bad rock and soil conditions, shallow groundwater level and large number of slag
pile behind factory buildings are the main reasons of the potential landslide; Monitoring results shows that it
has obvious deformation at the rear of the landslide, the cumulative deformation are larger, in a deformed
acceleration phase, the central not showing accelerated state, but it has larger deformation rates, the front part
has smaller deformation rates, overall are in limit equilibrium state, the results are consistent with the stability
calculation. This method to more clearly reveal the deformation characteristics of the potential landslide, it has
a good match with the actual situation, This reseach method not only provide a scientific basis to the stability
evaluation and prevention of the potential landslide, but also will be having some references significance to
similar projects.
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Fig.1 Panorama of landslide
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Fig.2 Plane of landslide
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Table 1 A metal landslide cumulative change in the 1-6 points
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Table 2 Deep hole lateral displacement monitoring results
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Fig.3 Groundwater contour map
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Fig.4 Profile of landslide
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Fig.5 Deep hole lateral displacement monitoring

deform depth contour map

3 o XoF % L A W 5 SR AT R BT, S5 A R 3
~ R 7 A5 TR R W T AR 1030 m A5 A, TR W T AR
1015 ~1 025 m 4 F /KA 4k & 1028 ~1 030 m,

WIZW RN 17.2 m, WAL T HF KA Z
TR, BRI K, IAF] 16 ~ 19 mm,
AT AR, HASIE AL T I B B 5 e 3 A v R e 1
TR 12 m WG THAL TH R KA Z T, RIiFAE P
HILF] 6 ~ 10 mm, 28I 3 32 B R B i RS (H
AT TR LK 5 T AR AR B S IR 9 m,

60 /m

6 RAMEEBENEORTUBEEEEELE
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Fig.7 Deep hole lateral displacement monitoring

deformati on rate contour map

HERTTRAVAS 550 N N VAl SOEaY 73  o 5 NER £ 2 N R 1
THT S R, BRI RN W], 1T O S A T T R 58 4
GO, W AT 2% 0T O RIS . TR W A
THUF RO, WA A AL T AR S B AR A AR
SE Vi 32 B2 SRS 5 M U AR ME 0 R AR A0 D 4
R B i R B AR N A3 A W A E Dk e
Mo A B, HATAL T 5F IR ARES .

T JZ T A T R bR 38, W IR E A TS5 ~



. 58 - i

W 45 2R T R AL AS W N A O TR IR ML 1 40 A 5 R E T AR

2017 4

10 m, W AR/ T v e TR AR, i B A
B2, FRTER AR T R 1 A T B AR TR ARAS

3 BERENH S

T R PL I A TR MR A MR R
Wiy 7 o AR S RN SR AT S TR R AE R
JBT UK AN M T 7K %A 55 O T HEAT 40T o
3.1 AR

(1) 2488 7 A= f il (] PR SR G R 40 072 b B 57 i
ERAERT, N AR Iy b AR TE S, LIS R ¢ R M
W RS A S T B E TR G

(2) 445 53 A7 110 LA 7 < AR 0 2 24 5% 2 0 A
FEBEDT ] | A Sh AL AE = RVE B[], RS o i) b 26 24 4%
B, BT AR TR, B A Bk RAE =
FPE e (B 4R T 47 LAl L il b 1o 32 T 9 Bh i 2
e RGBT TR R T ORE A, FE AR R IR 11 m T W
ST AT A SR T B R KB s, BT T 32138
TfE g, WILBE R EE S mEBEY | . A
AL ERAE = MR SR 8], RS B 18] 1) B 3 A0 TR % +
B E A I AT 4

MBI m X R oM th T a2 b
RELA, Befli R, HLH R X 0 ¢, BRI I S itk B 8 442
LN B € i 37 2 X7y 9 e TSR (Y S e 2 i
T B TR A RS X T IX P MR O TR L B
FEPE SO, BUBY PRk 2, Brpi v fe 2%, P I 7 S 4% 338 11
HEFIAE T A (R IR5E + M T =2 T RASK M A B 1 ol 32
(e o AR AR IR W I 25 SR A T 1) 24 Sy 1150 i 4 4
E M ZATF 70° ~100°, 5 1 7 0] &2 15° ~45° i 1) 9
i1 MRAE 25 5 T sk ME 2 A% S5 0 ) SEA AR T
T BT V) 2448 5 1k ) Z A1 e fl ol 45° — /2, IRtk ml )
Wi T 5 N 4% T S T e A
3.2 ARJBARAE

I O A VLI AR SR, H AL T HE A S
T ZK3 ZK4 A BIFE 17.2 m LK 9.5 m Ab ¥ #8 T
B0 AR, HOF 3 A8 JE 3R 1K 8 0.29 ~ 0.5 mm/d,
M) P e ZK9 \ZK12 (ZK13 435 7E 13 m (16 m Fl
11 m A 0 B30T B (7K 0 8%, AR T S 335 5] 0. 16
~0.28 mm/d, \AEJE T B A1 AE JE 3 R 40 B I 01 Bk M
R AT R
3.3 IS MR

TR ke TR b 5 T PR 4R O R BB T X IE A Ak
TR T M B S LT A P O 0 L A R AR
W A R AETER . MR RS N HE AR R O 2 3 S

[ 25 PEAR 25 o 78 32 3 3 e e #HE T VR T A X T
Fe e WA Ty 7 AL RS AN B A TR
R T 3

R4l TR b o T R e s, T B AR e
G b A T 2 e KR FE AT GK 13 m, AR F 24l
BUH DL R B £ 0 Bl 2R F T T R AR il 2 A (H
4 550 9 Ll 45 3 )2 00 AN TR LA B ) SR04 R B s 4% il 2 ]
e 1 2O FE ¥ 5 72 AR N B A DU o B AR T T 24
F VMR PR SR IR T s A g R
BEN I RHIE DA Pl TR S DANE 3 1 R S (VA Rl I o~ =
— P TAAHOERRZ b o BRTHE 28 4568000 7 )=
TR R, R A W S B ARG kK
AN F S PURE AR Z H IARTE FFR JR  Z —
3.5 MR K&

B2 N N VA5 0 A R Tl R = e N8 B (O
RAS, T2 PR BRI, IR T AR AT AR R (KD 3) 6

g5 L iR VT AR I LB Sy ) IO AR
AR M T AR AN B R A T A T A 0 R AR M
TS SR W MR AR T 1 B A, T DA BB R
R E A G L RS TIRE X 5 AR T
TF 2458 B — 2 (20 T T XS P R KR 8
bR 7K R bR T A R Y AR T R R R 45
PRI 2% 22 8] 14 AF B 52 e b 2 S BOR B B B R R

4 BEFEREREETEN

P F R LR T B R BT R )2 AR 2 W 2 W Bl e, TR )2
W AL T 1 R KA DA W 4 K 0 A T Rk
A, PRI W T 000 X6 T 3 R R 2 1 TRV S A R e S R
4 [0 i 8 M s A PN 0 T B 1) 38 )2 T TS T R UK AL
DAL, Z R MR A K . IR MRV Tk B
B PR PP R S DA R O, AR S 3R B e R S
AR S G 0 7 o e Re s M EA T IT A
4.1 EEIFEAN

At b A YA e S A eI H R AG AL A s T
FEW SR BIAE T 57 AR TR ARAS , G F AT 1R, B
AT /N A T A BT AR B i 2 9 R B R
Ji F TS A 0 Ak S M B, AT i — 2D ] AN AT
6 BV AR W SR R] RE I — 25 kR I A AR S
U R X T AR B B .

4.2 ERIT
4.2.1 RKREEIEG5 T

MG 5 N 0 SR AR A TR

FEDIE i3 (LI /NG i Y G K5 A o



5514 v ] b 5K B R A R + 59 -
if A ofi——& LAY HL ) 22 S8 b B
i= i —~ i % E‘ Tk ;
T £ o= O b % of = RN T
n y—BIERE.
( if)z T8¢ Db T K A A8 3 Sl — AL T R
1 [ - pro ’ EL IS af bl IKALLATR , HRE AW TR U B AR A T 35 AR TR sy
n-lmEn n I Y1 56 O BRAR A T 1 380 0 D VIS .
Wef =y - f, %=11<L?4+4?%5 5 G TR R VL I B O AT e USSR LR 3,
n n
#3 EZHIALPHEMAKIEEE
Table 3 Each borehole corresponding test data
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Table 4 Physical and mechanical parameters of soil
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