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Collapse Mode and Mechanism of High Magmatite Rock Slope in
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Abstract: Wenchuan earthquake of magnitude of 8. 0 triggered a large amount of rock slope collapse. In Yingxiu, many high
magmatite rock slopes collapsed when Wenchuan earthquake struck, which resulted in huge damage. So it is urgent to study
the collapse mechanism. This study takes Laohuzui collapse, a typical high slope collapse located at Yingxiu, the Wenchuan
earthquake epicenter, as the object of this research. The engineering geological condition was investigated and the physical and
mechanical parameters of rockmass and structural plane was determined. With the stereographic projection method using the
discontinuity network simulation results, the basic failure modes of the slope was obtained, which is dual-plane sliding mainly
due to the interconnected three group joints. Re-establishing the Laohuzui high slope model before earthquake, the process of
dynamic response on the rock slope under earthquake was simulated by using 2DUDEC, and the destruction and collapse mech-
anism was analyzed. The main conclusion is that the Laohuzui slope collapse is a progressive failure. At first, the tensile failure
took place in the slope toe, then the slope top would be subject to tensile failure followed by the front surface failure along the
cut-through plane by three group joints, which resulted in the whole slope collapse. The slinging failure took place at the slope
top under the seismic and gravity action condition.

Key words: Wenchuan earthquake; high magmatite rock slope; collapse mechanism; discrete element method; engineering geology.
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Fig. 2 Pole graph of rockmass structure
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Fig. 3 Stereographic projection of slope and structures
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Fig. 4 2D numerical simulation meshes

U T TR B IO Y 1 AL 2
B, B sf oy —20° (&1 4).

JIETR B E R PRI A R A i B SR 5
IRPEAC SR P AS KR R JEAT 1A BUER 1+ S 5L
LA 1 A0 2.

MR 5 78 Jay AR 5 (CD2) B M 72 1 3
SR BRI 40~70 s DX [] 4 1 52 10 S A A ik
YCHiL = 3 ALY M 7= AT AL SR - Seismosignal
A AT OB P AR AR IE LA DR PTE Ly 0. 1~
10 Hz, e 245 2| i il () b = 0. bR 2841 3
WAL Ny S N S R AL P E N ER T
ANTT o) MR 7KV AR P fo oo B i | 2 1) R
WE 5 fR.

W 3 A7 1w AN R R A R I ARt 2 A
52 T Jy 1] X T AERAL, 2 A
[6] P 3 2 B N R e IR 5 RO o) e 7 o) 1 88 T
v J5 ) MR P T R A X TR PRI S S
TR A3 T B I R AT B RE — I ) I R e, AR S
i SR G F A P 3 B b KPR R g B AR A A
K 6.

x1 BENFESH
Table 1 Mechanical parameters of rock

R ATEME (RBUE NEERE MDD BYTK fufhi

HE o emt) B (GPa) £E(GPa) (D) (MPa) () £ (MPa)
AR A _ _

. 2.88 35.53 21.32 5 2 10 8
N 7 7

2 SGHEBEESH
Table 2 Mechanical parameters of structural surface
e WmWIEE DImWIEE YRS R BT R
= (MPa/cm) (MPa/em) (%) (MPa) (*) (MPa)
S AL T 51 46 38 0.06 0 0




1152 HoBRRE R E TR A 4R %36 &

o 200
E 100
2 0le
o

1é—lOO
5-200

1 1 1 1 1 1 1 1 1
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

¥ (cm/s)
(=]

0 2 4 6 8 10 12

2.00F
1.50F
1.00

g:ZE “A\’A l “L“ “\ m/ | m.“ Il | 4‘ Ay
I

-1.50F
-2.00

TRV Hi i N 3(10° Pa)

£(10s)

1 1 1 1 1 1 1
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

14

16 18 20 22 24 26 28 30

t(s)
P 5 b e i A R i

Fig. 5 Accelerated velocity curve and velocity curve of earthquake wave
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Fig. 6 Horizontal and vertical seismic stress process input
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Fig. 7 Displacement curve with time at slope bottom and slope top
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