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Abstract: In response to the complex formation mechanism of loess landslide disasters and the insufficient ac-
curacy of traditional investigation methods, this study proposes a "space ground number" collaborative analysis

method. The typical loess landslide body that occurred in Yangjiagou Town Industrial Park, Mizhi County on
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September 14, 2023, is taken as the research object. Three dimensional terrain data with centimeter level resolu-
tion is obtained through unmanned aerial vehicle aerial survey technology to reconstruct the geometric shape
characteristics of the landslide body; Reveal the characteristics of controlling structural planes and stratigraphic
combinations through on-site geological surveys. Based on the mixed finite element discrete element numerical
simulation (Y-Mat), a dual scale model considering the real geometric shape and structural plane distribution is
constructed. Through simulation, it is revealed that due to the influence of terrain and crack water conduction,
the slope foot softens when encountering water, the strength decreases, and the upper loess body is pulled to de-
form. When the deformation accumulates to a certain extent, it collapses downwards along the original through
water conduction cracks. During the falling process, some loess disintegrates and accumulates within a certain
range of the slope foot, forming loess blocks and loose soil of different sizes, which impact the buildings at the
slope foot and cause them to collapse. The research results can provide multi-source data fusion analysis meth-
ods and technical support for the study of the evolution mechanism of landslide geological hazards in the Loess
Plateau.

Keywords: UAYV aerial survey; loess collapse geometric features; mixed finite element; discrete element
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Fig. 1 Location of Yangjiagou industrial park collapse
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Fig.2 Collapse DOM and DEM (resolution 0.04 m) of Yangjiagou industrial park
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B3 #RAFLERABEENEHE
Fig. 3 Images before and after the collapse of Yangjiagou industrial park
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Fig. 4 Drone aerial photo of Yangjiagou industrial park collapse

0.44, 5 W2 i 350 VR BB AR R B — L

A R VR A A W 0 T T B, LA 3 ) BE - R B
I 5 R T HA A, R R F K A s T
AR AT o i S AR A U S S B 50 A, b R R R
A R T, HRE Sy 15°~30°, HER DX RT#S LA A4k
F, JE AR B A R Ry 3, ME R F RS 1)
Jei HB 2 A, e KR E 2 7 m(E 4b) . Bl A
45 5 K03 S R IR 55 %, 322 K Ol — A SR 1) /N TR
+ .

3 HARIE RUHLH

SEAS UK B 9 M, B R, S RO B
S, EEIRRE, YR NI E IR, Al )
W, BEUTSAR T B AL TR IR RS (& 4b) o AR K
JiE SR NN R R ok i0 ik, 2023 AR R 453.80
mm, FEEPTE4~10 A (& 5), Hri, 9 A Btk
29 71.6 mm, 9 A 8 H P & & 30.40 mm, b KHH
MM s BR9OH 11 HIFEM 0.1mm, 9 H 10 HE 9 H
14 H R (B 6) . 454 it i b vh il & & i 2
S T 255 43 BT AT, AR RCEE R R R AR A B

F3, 9 7 8 H 30.4 mm T, R FR Bl 35 A db A0 v v 2
PR TS, RAE T YN, 53084 5 125
P AL, SRR, 76 A B E s T kA Rk AR
T, B2 & AR 2 I BA V& 20RO

100

80 78.1

o
S
W
~
-

37.2

H T (mm)
3

24.7

15
o MM NNNAN ,

34 5 6 7 8 9 10 11 12
20234F1~12H

[\~3
(=]
T

13

Lzl
1 2

1.3
0

Els5 XBEE 2023 FZXARMERIT
Fig. 5 Monthly rainfall statistics of Mizhi County in 2023
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Fig. 9 The deformation and failure process of loess collapse (total displacement cloud map)
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Fig. 10 Cloud map of shear stress field in loess collapse
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