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Comparison of Input Data for Numerical Analysis of Rock Structures

Myoung-Hwan Jang® and Hyung-Sik Yang?

ABSTRACT Parameters of failure criteria, compressive strength and elastic modulus are most important for design and
stability analysis of rock structure using numerical analysis. In this study, it suggests that the application of input data for
numerical analysis by the literature study and the result of the 150 sets of triaxial compressive test. There was much different
between parameters of failure criterion suggested by Hoek-Brown and parameters resulted from the analysis using 150 sets
of triaxial compressive test. But the converting equations of compressive strength have had an interrelation with RMR.
However, the converting equations of elastic modulus were different as chosen of equation, and the equation by Nicholson et
al was more useful than others.
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Table 1. Rock type and material constants (m, s)
Groups A B C D E
Dolomite(4) Siltstone(1) Sandstone(59) Andesite(2) Gabbro(2)
Rock type Limestone(10) Shale(17) Quartzite(4) Diabage(2) Gnei§s(10)
Marble(8) Slate(7) Rhyolite(1) Granite(12)
Quartz-Diorite(11)
m, 7 10 15 17 25
Analyzed Hoek-Brown's parameter(m)
Number 22 25 63 5 35
Avg. £ SD 9.08+5.12 8.43+5.66 13.74+9.71 15.85+7.22 17.98+9.24
m¥ Percentage of difference by two methods
(%) 29.71 -15.70 -8.40 -6.76 -28.08
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Table 3. Failure coefficients of rock and rock mass
according to RMR

Failure coefficients of rock mass

RMR 100-81 80-61 60-41 40-21 <20

#273A15E Table 35} 7ol W3 =, o) W= . (MPa) | 04 | 0304 | 02:03 | 0.102 | <0.1
2 E 9] 27| AdA Aol A gro] o] x5 9)r} o, () >45 35-45 | 25-35 1525 | <15
Table 3oll4 RMR2] wi3lol] wie} obulke] H2a 2 b4 Failure coefficients of rock material
2] AE=o) tiste] oF 1.5-2%0l Eupska, eake] ¢(MPa) >25 | 1525 | 85-15 | 4585 | <45
a2 QA o Wi Rubdzhell thated 40~70% B = LX) >65 | 5565 | 48-55 | 4148 | <4l
Table 2. Failure coefficients (c, ¢) and C.V. according to experimental values and rock types

Groups A B C D E

Number 22 25 63 5 35

Analyzed Mohr-Coulomb's parameters (c, ¢)
¢ (MPa) 29.794 14.96 35.13+23.14 242041028 59.7+33.88 43.24+21.79
C.V.(%) 50.22 65.87 42.48 56.75 50.39
&) 355%64 314%76 374+93 419196 459489
C.V.(%) 18.03 24.24 24.87 2291 19.39
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Fig. 1. Cohesion and internal friction angle of rock
mass to RMR
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Fig. 4. Correlation between RMR and elastic modulus
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