B ARARBFEHEFTL IR RS RSP FT
#wxz® ke g® 115210
e

RO R PR T RCERT 2 B B B PR % % R AR Y o ] S PG
ST SR R I T R A R T B R e
[ﬂi o ¢fPrerzm%zﬁ'J S AR P msﬁzﬂ PP PRC2D MU g i s i £

PN G B R & % S 4 < 20 T) Hoek-Brown BSERIHE (RIS L - 1D
NT’?ﬁH"*QTV (A PR PPN o S - 1) J%arﬁ”it”#’jﬁhﬂ S e &
SPIEPOBNINT o ALY IATERN R ﬁ#l**‘jW;;@ﬁ%dGSI)ﬁ 65 = ﬂ?géﬁp@
PTG 0.45 VN o AR PRy e H BT B B PR L R A ST B
E RG2S A

(W4EF =5 PFC2D~ BB # A~ # )

Distinct-Element Modeling of the Ancient and Recent
Landslides at Huntsaiping

Kuang-Tsung Chang
Assistant Professor, Department of Soil and Water Conservation
National Chung Hsing University, Taiwan, R.O.C.
Ming-Hui Lin
Graduate Student, Department of Soil and Water Conservation
National Chung Hsing University, Taiwan, R.O.C.
Ning-Chen Li
Graduate Student, Department of Soil and Water Conservation

National Chung Hsing University, Taiwan, R.O.C. (Corresponding Author)

ABSTRACT

The DEM software PFC2D was used to simulate the anciant landslides caused by earthquake
and rainfall as well as the subsequent 1999 landslide. A large landslide was caused by the Chichi
earthquake at Hongtsaiping, Chungliao, Nantou county. Through aerial photographs and field surveys
an large ancient landslide was speculated; however, when and how this ancient landslide happened
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have not been fully understood. The Hoek-Brown failure criterion estimate the strength of in-situ
rock mass, which was used to calibrate the microparameters of PFC2D. The deposition of the ancient
landslide cased by earthquake and rainfall was compared to the profile of the colluvium.

The results showed that with the sliding surface friction coefficient of 0.45 and geological
strength index (GSI) of 65, the simulated landform after the ancient landslide shared high similarity
with the colluvium landform before the Chichi earthquake. Therefore, it is possible to reproduce the
two landslide events at Hungtsaiping area.

(Keywords : Hungtsaiping, PFC2D, Chichi earthquake, landslide)
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Table 1. Transformed table of macroscopic and microscopic parameter
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Table 4. Results of unconfined compressive

strength test of rock
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Table 5. Rock mass parameters estimated by the Hoek—Brown failure criterion
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Table 6. Initial value of sandstone (without calibrating through unconfined compressive strength test)

Parameters of disks Parameters of parallel bonds
GSI normal shear friction normal shear normal shear
stiffness stiffness coefficient stiffness stiffness strength strength
(GN/m) (GN/m) (GPa/m) (GPa/m) (MPa) (MPa)
45 2.04 2.04 0.67 0.127 0.127 9.64 9.64
55 3.89 3.89 0.77 0.243 0.243 12.65 12.65
65 6.78 6.78 0.88 0.424 0.424 16.69 16.69

8. FIER) B

Figure 8. Numerical model of unconfined compressive strength test
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Figure 9. Results of unconfined compressive strength test simulated by PFC2D
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Table 7. Results of unconfined compressive strength test
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Table 8. The microparameters of the sandstone mass is calibrated through uniaxial compressive

strength
Parameters of disks Parameters of parallel bonds
GSlI normal shear friction normal shear normal shear
stiffness stiffness coefficient stiffness stiffness strength strength
(GN/m) (GN/m) (GPa/m) (GPa/m) (MPa) (MPa)
45 2.04 2.04 0.67 0.127 0.127 5.30 5.30
55 3.89 3.89 0.77 0.243 0.243 7.50 7.50
65 6.78 6.78 0.88 0.424 0.424 9.00 9.00
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Figure 10. Seismic records at TCUQ72 in the (a)E-W (b)N-S (c)vertical directions
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Figure 11. The ancient profile subjected to earthquake without weakening the sliding surface friction
coefficient
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Figure 12. The ancient profile subjected to earthquake, sliding surface friction coefficient=0.45
(a) GSI=45 (b) GSI=55 (c) GSI=65
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Figure 13. The ancient profile subjected to earthquake, sliding surface friction coefficient=0.4
(a) GSI=45 (b) GSI=55 (c) GSI=65
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Figure 14. The ancient profile subjected to heavy rainfall, sliding surface friction coefficient=0.45
(@) GSI=45 (b) GSI=55 (c) GSI=65
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Figure 15. The ancient profile subjected to heavy rainfall, sliding surface friction coefficient=0.4
(a) GSI=45 (b) GSI=55 (c) GSI=65
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Figure 16. After ancient landslide caused by earthquake, the monitoring for the displacement of
simulated Chichi earthquake
(&) Monitoring points (b) sliding surface friction coefficient=0.45
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Figure 17. After ancient landslide caused by heavy rainfall, the monitoring for the displacement of
simulated Chichi earthquake

(@) Monitoring points (b) sliding surface friction coefficient=0.45
9. PRIy Bl SRR B R Y SRR,

Table 9. Displacement of simulate Chichi earthquake after ancient landslide under the condition of
earthquake and heavy rainfall

5L (x=1456 m)

3 (x=1719 m)

ygﬁ;ﬂgﬁt 505 5586 5217 3687 1428 3649

X < 56 F2(m) 4.438 3.076 1.540 5.946 4.758 2.094

T Y =i b7 (m) 1.326 0.822 0.371 3.148 1.888 0.745
SR SR 2324 1871 4097 525 5459 765

X A2 b F(m) 15.91 4.247 1.865 33.77 25.67 17.42

%QLF:J 6.729 12.57 0.437 8.384 6.355 4.093

Y = 2 (m)
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