The Journal of Engineering Geology, Vol.17, No.4, December, 2007, pp. 555-566

Suggestion of Regression Equations for Estimating RMR
Factor Rating by Geological Condition

Kwang-Yeom Kim', Sung-Bin Yim?, Sung-Kwon Kim?, Chang-Yong Kim', and Yong-Seok Seo’*

"Underground Structure Div., Korea Institute of Construction Technology
Department of Earth & Environmental Sciences, Chungbuk National University

dNHOR FRM HE AR AAE 93 EFHOZE RMR 771 AR BE AF F duzAaAg
S BUHD NS ME ASH AW 42E A5a] A5} BB 59 RMRS 59 SUERT A,
AT W B AF o8 4 RAE A% FET Ao 2R gon, wzE wdAe Ay fEe] Brte o
73971 B} wEbd B Aol AE RMR 32 & Atjdoz AL Azie] A AU $Fe] 97EE RQDS B
&0 40 929 hEe FP5] A% ARIRRAE FAAACH, 1 A3 A4 INNE 43 Ak =@ ke
Aol ZEskA b2 AFRAS WAsy) 98, A, A, s ke k= Hde delEs 74zt ¢
Pt B4 798 9% Br2E U RVR 2L e A4alen, o 1o ARHAENE 54 2
Z AL s
F80) :RMR 2574, 48572, RQD, BAHe) A

In general, RMR classification system is used for the support design of a tunnel. Face mapping during excava-
tion and RMR-based rock classifications are conducted in order to provide information for complementary changes
to preliminary survey plans and for continuous geological estimations in direction of tunnel route. Although they
are ever so important, there are not enough time for survey in general and sometimes even face mapping is not
available. Linear regression analysis for the estimation of mediating RQD and condition of discontinuities, which
require longer time and more detailed observation in RMR, was performed and optimum regression equations are
suggested as the result. The geological data collected from tunnels were analyzed in accordance with three rock
types as sedimentary rock, phyllite and granite to see geological effects, generally not been considered in previous
researches. Parameters for the regression analysis were set another RMR factor.
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Fig. 1. Histograms showing frequencies of each RMR value for sedimentary rock tunnel.
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Fig. 2. Histograms showing frequencies of each RMR value for phyllite tunnel.
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Table 3. Correlation coefficients between each RMR factor
for phyllite tunnel.

RMR factor Rl R2 R3 R4 RS
Strength of intact rock(R1) - 0.63 0.60 0.59 0.18
RQD(R2) 063 - 0.85 057 037
Spacing of discontinuities(R3) 0.60 0.85 - 0.63 0.34
Condition of discontinuities(R4) 0.59 0.57 0.63 - 044
Groundwater(R5) 0.18 0.37 0.34 044 -
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Table 4. Correlation coefficients between RMR factors for
the granite tunnel.

RMR factor Rl R2 R3 R4 RS
Strength of intact rock(R1) 0.77 0.65 0.71 0.28
RQD(R2) 0.77 0.79 0.62 0.37
Spacing of discontinuities(R3) 0.65 0.79 0.53 0.27
Condition of

discontinuities(R4) 0.71 062 053 - 040
Groundwater(R5) 0.28 0.37 0.27 040
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Table 5. The summarized result of linear regression analysis for calculating RQD and condition of discontinuities using other

RMR factors.
Tunnel Target Optimum regression r SD AE
Sediment RQD R2=0.83R1-2.53 0.83 243 2.00
ot Condition of R7= 126R1-2.74 0.76 314 244
discontinuities R4=1.04R3-0.12 0.76 3.0 237
RQD RZ=1.62R3-430 0.85 272 1.91
hyllite tunnel ondit
Phyllite tunne Condition of R4=1.74R3-2.09 0.63 5.86 483
discontinuities
RQD R2=0.68R3-5.26 0.79 245 .04
" —
Granite tunnel Condition of R4=1.01RI-11.59 0.71 357 2.81

discontinuities
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