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Abstract: In order to study the law of rain-induced loess landslide-mudflow, this paper designed six sets of lab-
oratory model tests, analyzed the macroscopic deformation process, hydrological process and displacement
change law of rain-induced loess landslide-mudflow, discussed the influence of different rainfall intensity, sin-
gle cumulative rainfall and slope on landslide development, and established the threshold curve when landslide
and mudflow occurred. The results show that there are two failure modes of loess slope under extreme rainfall
conditions: sliding and sliding transflow. When short-term heavy rainfall occurs, the tensile structural surface of

the fractured slope is filled with water, the strength of the sliding surface decreases, and the sliding body slides
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in the form of a block. The whole sliding process shows the characteristics of long-term creep superposition in-

termittent accelerated sliding, and the critical threshold curve is as follows: [=59D"

0.67 . .
. When continuous rainfall

occurs, a strong fissure area will appear on the slope with progressive sliding, and pore water pressure in this

area will continue to rise. The water-rich slope will experience liquefaction flow, which is characterized by con-

tinuous high speed. The critical threshold curve is E=200-2.51.
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Tab. 1 Test condition

aRod k) Kie gt IR

%95 iy BE SRS (mmh)  FERTE (mm)  fLERIE
El 30° 6.19 61.9 0.965
E2 30° 5.04 80.71 0.983
E3 60° 6.19 55.7 0.965
E4 60° 5.04 80.71 0.983
ES 60° 17.89 148.5 0.965
E6 60° 16.12 145.1 0.983
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Tab. 2 Basic physical parameters of Malan loess

WER (%) IR (%) A

BIIA BTt B KR (%) 14 T % B (g/em)

335 20.3 0.058

15 1.44

DL IS P 5 X0 i (X 2 o b R Sk SRR AT 3k
UL o Ay A AR SR X B, AR R 5 i R ) A L
BUE IR 91G T8%% 1 1 JLIRSE 1 105 BFER A

RO R (RE T, PR DI | BRI R | 218 R

BWEE)L 1,
13 RWEE
AR I I L TR VT KR 2% 5y S K VTR 22 B,
SO ke AR A | AR DL R R G A A A
(DB RIH . BERA S — K ik, R A K

100 cm. & 80 cm. /& 100 cm, % = (A& FF £y 12 mm
JEAIMR, (HA — M 30 mm J5 A PRSI 6 . A
MIAE 10 em, 4 100 cm. & 100 cm AYHEKAE, S
= A ik v SR ] 2 AL A AR R 2y 12 mm) o ALY |
Ji ok SR TE, Hesz ROABE T o BHR R HEAT A AT B
P B i, B SRR AR - AB IS . TR
20 30 S CRESE v A 9 2 5 ) s R Ze s ) 10
FH HEZK S 5, LW 3 T 45 4 R HE K A5 34
FABEKI S Y BRI B S A 1a R

~~

d

bbbt ol

LN S S S S S S S |
e T T T Ty

V]

100

A pernR R
31.96
mian | HEIGHL
(I (i

100

44.96

T le el
40 120°1*20°120

(a) BEAUFH S £

E1

| l ) e e )
20T 20T 20T 20T 2071
(b) 30° BRI e TR

(c) 60° FETU G T HEAE A0 1

YMEEREEMAEITIEEMNE

Fig. 1 Buried location of physical model device and negative pressure gauge
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Tab. 3 Rainfall scheme

WIS FERREQR) B RRZE] ] (h) 5 R T 4t (mm)

El 9 10 557.1
E2 9 16 726.39
E3 9 9 501.3
E4 5 16 403.55
ES 2 83 297
E6 4 9 580.4

2 g R

2.1 IR

B 56 25 T R W, ¥ 18 WG 18 8h BOF sh#% i
SRR, 6 450w W R 2 4 o,
TEH ES F1E1 P50 0 58 56 ok i 30 75 o il A5 = 1y
FEARFEIE . ES IR TE 60°8HE 17.89 mm/h Y 5 FR 5
Z M T AT, ELIRIGAE 3098 6.19 mm/h (1) 1% T 56
AT

F 4 EEKEIRERN

Tab. 4 Failure mode of model test
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