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Stability and Deformation Analysis Considering
Discontinuities in Rock Mass

Jae-Yun Hwang*

Abstract Rock mass includes such discontinuities as fault, joint, bedding, crack, schistosity, cleavage. The rock mass
behavior, therefore, is influenced by the discontinuity behavior. In this study, a stability and deformation analysis
method considering discontinuities in rock mass is proposed, and then applied to the rock collapse disaster site.
As the method, the stability analysis by the stereographic projection method was carried out in an actual site, the
deformation analysis program by the finite element method including the joint element was developed, and
performed. To demonstrate the applicability of this developed stability and deformation analysis method considering
discontinuities in rock mass, the analysis results are examined and compared with the failure behavior at the rock
mass.
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9] Bojdol 2 ]HjE ¥H=cl(Goodman et al., 1968,
Zienkiewicz et al., 1970, Goodman, 1976, Ohinishi et
al., 1982, Goodman, 1989, Crotty and Wardle, 1994,
Hwang, 1999; Hwang, 2003; Hwang and Ohnishi,
2012).
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Fig. 1. Modes of Deformation of a Joint Element
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Photo. 2. Core Sample

Table 1. Summary of Mechanical Properties of Rock

. Water .. |Point Load| Young's |Uni. Comp. Tri. Comp. Schmidt |Elastic Wave
Specific Unit .
. Absor- . Strength Modulus Strength Strength Hammer Velocity
Item Gravity . Weight
(G ption @ /m3) 1s(50) E qQu o(k g/mz) © Value Ve
' (%) (kg/m’) | (kg/m’) | (kg/m’) ? ®) (m/sec)
Average 2.63 0.400 2.612 295,100 | 110,623,000 | 7,242,000 | 2,563,900 |40.39 59.45 0.0392
2.56 0.21 2.47 156,000 53,000,000 | 2,354,400 | 1,200,000 | 34 48 0.0332
Extent ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2.69 0.84 2.711 420,800 | 194,000,000 | 13,284,400 | 4,100,000 | 49 65 0.0457
Number | ;g 35 54| 350,000 | 350,000 | 540,000 | 310,000 | 31 35 0.35
of Test
ARl Photo 29} Zth. 49} gt}

2gA|oe] et by BAAel BRb Wlet B
o] QOFS Table 13} Zth
4.3 sf{AiZnje| =

431 ARG

B AgAolelA] 2AE Baiduie] F7 9 Wby

52 BANN s WEERES e by

o MRSk Gl F8 BALEY WA B4
HEsHT.

gosue] Wy 2AEUE 2 sl & W3
of qiubbyl shulgeiet QP AS HAR 23 Fig

ORIENTATIONS
% DIP/DIR.
1 a1/062
2 72/325
3 32,243
a 59,248
5
7
8
9

827156

70/358
0 63/067
EQUAL _ANGLE
CaRVREn SPRERe

Fig. 4. Result of Stability Analysis

UEAH (AT DS 66/63, EHEH
9] npEZ-2 30°2 A-GA|A oAt A}, FHut|el
Aentyzt dojd AR Ytk FHua= £4
£H9] AHapgako] 620013 AL 41°82A4 A A}
H HAH63%)HT} 27| wfje] ThsAdo] & ALE &
AEc), Arulz)is 248/599) 224/829) HISFALS 712
EAEHA dojd Ao FAHrt

0
Mesh

Cisp.
0

Fig. 5. Mesh Without Considering Discontinuity



EERREIEE R 7

Table 2. Input Data for Mechanical Properties of Rock

Y E G qu
(t/m’) (kg/ms) (kg/my) (kg/mo)
261 110,623,000 44,249,000 7,240,000
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Fig. 6. Displacement Without Considering Discontinuity
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Fig. 7. Mesh Considering Discontinuity
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