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Failure mechanism of karst mountain with deep and large
fissures under the influence of mining and rainfall
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Abstract: To clarify the deformation and failure law of karst mountain with deep and large fissures under the
action of mining and rainfall, by taking the Pusa landslide in Nayong County of Guizhou Province as an example,
the instability and failure mechanisms of karst mountain with deep and large fissures under the action of mining
and rainfall were discussed through block discrete element numerical analysis. The results show that the overlying
strata of the mountain moved down to the mined-out area with the mining of coal seams M10 and M 14, and new
fraclures developed to the slope surface. Simultaneously, the height of the the fracture zone of the overlying strata
in working face increased with the increase of the goaf range. The fracture zone developed to 30 and 40 times the

mining height after mining M10 and M 14, respectively, and the deep karst fissure expanded to the lower slope.
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After rainfall and infiltration, the fracture zone of the overlying strata was connected with deep and large karst
fissures. The deep and large karst fissures expanded to the slope surface to form a potential sliding surface under
the action of pore water pressure, leading to the collapse and slide of the karst slope. Through comparative study,
mining is the control factor of the deformation and destruction of the Laoyingyan Mountain, and subsequent
rainfall is the main inducing factor of slope instability.
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Fig. 1 The landform geology of the collapse area"
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Fig.2 Monthly rainfall before the collapse of Zhangjiawan in Nayong County in 2017"
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Fig.3 Karst collapse pits and karst pipesm
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Fig.5 Landslide profile of Pusa Village in Nayong County
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Table 1 Mechanical parameters of rock formation

HIR I /(kg-m®) AR /GPa BT A5E 4 /GPa WEEHE AR /(°) Hi 2R J1/MPa PR3 /M Pa

WK 2680 21.90 11.90 32.00 2.42 4.80
WK 2 600 14.00 9.80 40.20 1.43 3.50
ik 2 600 11.80 7.50 36.50 1.41 3.60

b=y 2 480 4.80 3.50 31.11 1.21 2.70

12 1280 4.20 2.70 46.98 0.50 0.28

R2 FEHENESHR

Table 2 Mechanical parameters of the structural surface

248 T 2 ) 2 1A K /GPa P WIEZ /GPa Fi K J1/MPa R AR/ (°) PUhrom i /MPa
2 TH 2.80 2.70 0.80 15.22 0.10
)2 28.90 27.20 1.20 22.31 0.14
A PR T 30.10 33.30 0.75 19.30 0.22

W )2 1 30.30 29.50 0.48 14.80 0.00
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Fig. 6 The two-dimensional numerical model of landslide
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Fig.7 Deformation of the mountain after mining and rainfall (unit; m)
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Fig. 8 Displacement of slope surface monitoring points

XI5 LB /m

- FFRM10

FFEM14

0 10 15

K108
(a) KB

0.5

0.0%

-1.0

Y5 AL im

Yy
Y Y Yyrvrvvy

LT T S SO OU

FFEM14

10 15 20 25 30
HHELRKN0H

(b) Brafies

9 BEEMNRAMHE

Fig. 9 Displacement of overburden monitoring points
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Joint Flow Velocity
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Fig. 12 Seepage direction and pore water pressure of slope
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Fig. 13 Deformation of mountain after raining without mining (unit:m)
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Fig. 14 Schematic diagram of slope deformation and failure
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