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FAILURE MECHANISM ANALYSIS OF LOESS-ROCK LANDSLIDE UNDER
RAINFALL - A CASE STUDY——TAKE THE LINGNAN LANDSLIDE IN
LINYOU COUNTY OF BAOJI CITY FOR EXAMPLE
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Abstract In order to explore rainfall response mechanism of loess—bedrock landslide, the paper has discussed
ground water level response characteristics of Lingnan landslide under rainstorm and successive rain and soil stress
—strain characteristics under corresponding stress path. It takes the Lingnan landslide in Linyou county as an exam-
ple. It combines macroscopic deformation and failure data of landslide, geotechnical test and analog computation.
Moreover, the failure mechanism of the loess—bedrock landslide has been studied in the paper. The paper shows
the preliminary results as follows. Firstly, the landslide mass is silty loessial clay. The landslide bed is glutenite.
The mass and bed are featured by lower osmotic coefficient and high imperviousness. Secondly, the muddy loess
flow and block slide are the main models of motion instability of Lingnan landslide. Upon rainstorm, the muddy lo-

ess flow breaks out frequently. In this sense, the block slide is in connection with successive cloudy-rainy weather.
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Thirdly, the ground water level of the slope has increased drastically in 235. 5 mm successive rain compared with

103 mm rainstorm. Fourthly, the silty loess of landslide mass is characterized with dilatancy. In case of a rain-

storm, surface soil pore water pressure easily diffuses, subsequently, induces low—speed muddy loess flows. Under

successive cloudy—rainy weather, dilating pores are timely replenished by ground water during shear breakdown of

slide planes below ground water level. Drastic block slide arising from this cause can make great hazards.

Key words

T

B — B TR E I I A | 2 S R
PEFENTR 1 RHIX 2 — R i e LAk , ¥ 4 i
B V5 R T OB FE A, 2008 ARG T
PRE KL 8+ 18, S50 4 AFET:; 2009 4E 11 7Y
B R X R A B - W, 823 ABETS; 2010 4 3
H 10 H, BepG Ak 7 B 0Us 4 & A4k # i,
SH27 NFETS. Bk EE YA AR T 25
VRS R 2 A, 165 4 R R KR
7 Fb oAt 7 - AR A O BRI L , RO R ) 15 o+
VI, SR TR B M X R AN 5 2 ) X
FOE 2 22 TR 12 BH T 8 R 0 M IX 22—, A 2 9 4 2 b
X P MR | R X Z— o #ilhn, 2005 4F5 39T
Bl EL i B R 4 T g5 T I 26 Ak, 2003 48 8 ST Il
B4 BSRIEMIA L 11 AW 3. B 38 08
b DX 4 55 T T S ST S o PRI, SRR R T R
Uit BB HE + - SLA T MO IS X B IO W
I 1y 62 i e iy R G SR AL A E R

AR, V5 2224 5 IR TR J T X B W 5 4 ¥ +
VSRR T TR . AR A A R
BRI T AR AN 85 A & — K RRAE Hh 26 R1i2 358 R
RIS 77 R LR, BF ST T R N X AR A A
SRR RS o Sk BTSN S
A E T BRI T R E A B R X
AR MR R I, 75 T — e A —
MERANBHEEMS . X 5E 2% TR T
e £ E ok BB A BIRE BRI E L,
Xof B - e o M R B A W B R DL K AR
WSR2 S0 B oy BT R 4 0 o TR, AR S0
PR T A A AE S b X 004 7 3 5 ¢ 3 1 T 3R A1
GOk}, 45 A MR B A 0 B I SR R A A R
BTG AT, LA 0 iy B e S04 o 1 o A 1
PRV B, 4 - e R AE S [ B RO 8 3 A
TS ARTE R A A A R R

Rainfall, Landslide, Failure, Mechanism

2 SR FEARFAL

WA g i S T B Y 4 X8 T ke B4 W UK
B RPA A 2002 A1 B8 36 7 e R 230 2 AHk
IR eI, e SR 2 IR A A i Bl AU A
KA A B v 4 B S I Bl 3 X 4 5 2008 4 9
H 23 PRI, FE A DR

2.1 IREE Bt BRI

SN T IR B T 5% R i VG i, B g i
PRI S, BT ORI L LK, PR S A b SOk
B, A6 F8 O B A Kb i e R v i 4K
1664m , Fz 4K 740m, LU AP il Fe b 2 32 6
P RSRYEHAO o DR T SR R AL, TR
bR N TR AR R (L S ) Py I B i e
JEMAR — B 1° ~ 10°, Jay &R/ 3 b2 2 A al ok
22° ~35°,

Wiy £ A% 0 vy S s T X i A, X
BRI TR ZOD SIS B R a6 AP I e R
O IEETREZ B Rl LA IX i+
AL 5 B, A F 20 ~ 100m 72 47, T 2 508 +
2 R e SR I XA N2 B R B . S
IR AEE(Q,) 52w+ (Q,) N E, #ik
X o R LTS 22 52 0K SR AE 10 ~
20m Z [8], By F A AR B - A TR T 3

2.2 ISE BB AR

P i i A 3t BT b 7 T EL B R B
KB WKW X, M b 2 et 3 R X TR
1200 ~ 1400m Z[a] . HFHF 17 RN 5 S RBE N
= (B 1), KP4 1) B RO 280m, H 38 5 3T
100m, {2k 56 JE 7€ 270m 247, 73 )8 )% 8m Zefy,
PABUE 50x10° m® o H7 YA 5 kR 7, 30
Jr TN 98° SR 20° ~30°,

0 e 4 S A AR SE BB 3 GATIE W s i 5, i
FBESK i BE SN 1 N B R (18 1, A D 3 C 2]



20(4)

F oM R TR AR 2R A E IR R ARAE] 5T —— A R R4 T ) 549

WAL R
w— Bk —

N0 Lo
00 0oooonod :

BT WS Ae-F i

Fig. 1

B) RN YAAAE LR IARNT 8. T2 N
T E S B (D A, el BE 1k
NE40°, KB 1 ~ 4m 193 S BELKR, B 0 121 57 1wl
SE35°, BN 1 ~3m PIHEERESR . NE AT 5 (34
FLB) NGBS Sl A, f B SR B iR S BEIK
A5aT AT DL E] . 2008 4F 9 H R TG 1 A b
BUBT YA ESEBEIR ¥, 48 S pg ALE ]

SR B 2 o AR, B O AR
t R L, FENAERD S M. KB
ERAZE T AFEEL) 0. 3m 2l WAL 52, A KUk
FA IR, 7R 358° 282 MRS SRR, H R
A—ERRKIE, AR EWEELES ~ 15m Z
(R, SPONAD-5 AReh38 r  B bR AR o I 32 1A
A AT VR R, 3 Sl ] RENT A RS s
A B o T, 38 0 T PR U by R

T BT A B B X PR R 2R £ 1 B
FRAEFTTR , Bl AR AR B 2 R 0 5 o 4 fik
6] NS W R IR Y J2 0 Sl S RSN T I
AT (E2) o MRS SR o BEW , oA xS

Distribution of Lingnan landslide

S 1) S IAE e, 7 R AT 2 BEME o MURHI IR 2% 3
RISk, R H 3 JT PRBEIR, & 2 G 30 (19 I G 3
T, YRR 1T T Sl () B (181 2) S e T
AR 5 31

2.3 BEWFABHTRAFIE

LN ) I R DA R A K S by R )
3FEEIER . F 2002 4R A G T IT Ak X i
T T B A T M, AR 2 b I JR A D s e S
TEREIR W T G R 888, 0 i T 3 B 2 3t ik
M S5IREGLIEHIEA (B3 & 4),

e i T A S AR TR RN i sl R TR A
Ja%k i B — R B L5k 2B, 2003 42006 4F K
2008 AFFIE AR B R MU R A Bl . 2003 4F
8 H 29 H,BhiF b IX H FFERT A ] 67. Imm, IR
— R EA T, TR 0. Sm, W Shad R, kS
1 S MR AE AR THIBUR , Ji5 G185 2 1 RS A 1 2=
Jag (I 1,C4k). 2008 4 6 H = 11 H HBLEMH
/i, 8 423 H5 10 A 1 HFRIM I B, Hrp



550

Journal of Engineering Geology ~TLAZXLF 5 2012

90 —

80 —

70 —

60 —

50 —

i BE/m

40 —

30 [—

20 [—

10

1 1 1 1 1 1 1

90 —

98° N 80 —

360 340 320 300 280 260 240 220 200 180 160 140 120

KFHEE/m

100 80 60 40 20 0

2 IR A-A il
Fig. 2 Profile A=A of Lingnan landslide
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Fig. 5 Annual volume variation characteristics

of muddy loess flow
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