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A Suggestion of the Modified Weighting Values of the RMR
Parameters Using a Multiple Regression Analysis on Rock Slopes
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This study was conducted to suggest a method to determine weighting values of each parameter of the RMR
system considered with geologic characteristics of a study area. This study reviewed the weighting values of
the RMR system for the Cretaceous sedimentary rocks distributed in Ulsan area. Based on the data of field sur-
vey at the study area, a multiple regression analysis was used to set up an optimal weighting values of the
RMR parameters. For the multiple regression analysis, each parameter of the RMR and the slope gradient were
regarded as the independent variable and the dependent variable, respectively. The analysis result suggested a
modified weighting values of the RMR parameters as follows; 30 for the intact strength of rock; 18 for RQD; 8
for spacing of discontinuities; 32 for the condition of discontinuities; and 12 for ground water.

Key words : RMR system, weighting values, geologic characteristics, the Cretaceous sedimentary rocks,
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Fig. 1. Geologic map of the study area.
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Fig. 2. An example of face map for a surveyed slope.
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Table 1. RMR values of the study area.

Parameters| - yes RQD Spacing C.Iondjt'ion. _Of Ground Water
discontinuities RMR | Grade
sty | ®) | ® | ®) ) (®5)
1 7 13 10 2 15 66 I
2 4 17 10 19 15 65 I
3 12 13 8 22 15 56 ill
4 7 13 10 13 15 56 I
5 7 13 10 8 15 37 I
6 4 17 10 15 15 71 11
7 7 13 8 10 15 49 |
8 4 17 10 15 15 53 Il
9 7 17 10 20 15 57 ]
10 4 17 10 20 15 54 i
11 4 13 10 20 15 43 il
12 7 20 10 17 15 64 Il
13 7 17 10 20 15 62 II
14 7 13 10 19 15 62 I
15 4 13 8 20 15 56 il
16 7 13 8 21 10 59 il
17 4 17 10 17 15 67 1l
18 7 13 8 20 10 57 Il
19 7 17 10 19 15 67 I
20 7 13 10 15 15 60 il
21 4 13 8 18 15 58 |
22 4 17 8 17 15 41 I
23 7 8 8 21 15 52 1
24 7 5 14 15 42 m
25 7 13 8 20 15 58 |
26 7 17 10 20 15 64 11
27 2 13 10 20 15 45 it
28 7 8 16 15 54 i
29 4 3 20 15 45 1
30 4 8 21 15 47 I
31 4 13 21 15 40 v
32 12 13 10 21 4 60 |
33 4 13 8 17 15 36 v
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Table 2. Classification of discontinuity roughness(Kim, 2001).

Coade Roughness RMR
Large scale Small scale (R4)

I Rough 6
Il Stepped Smooth 5
| Slickensided 3
I\ Rough 5
v Undulate Smooth 3
Vi Slickensided 1
VI Rough 3
VIl Planar Smooth 1
IX Slickensided 0

Table 3. Classification of discontinuities dependent on seepage from unfilled and filled discontinuities(Kim,

2001).
Discontinuities | Grade Description R5
I ';he disconti;giity is very tight and dry, water flow along it does not 15
ppear possible.
Il The discontinuity is dry with no evidence of water flow. 15
m The discontinuity is dry but shows evidence of water flow, 10
i. e. rust staining, etc.
Unfilled 1\Y% The discontinuity is damp but no free water is present.
\Y The discontinuity shows seepage, occasional drops of water, but no
continuous flow.
Vi The discontinuity shows a continuous flow of water. 0
(Estimate 1/min and describe pressure L e. low, medium, high)
I The filling materials are heavily consolidated and dry, 15
significant flow appears unlikely due to very low permeability.
it The filling materials are damp, but no free water is present. 10
I | The filling materials are wet, occasional drops of water. 7
The filling materials show signs of outwash, continuous flow of water
. v . ) 4
Filled {estimate 1/min)
The filling materials are washed out locally, considerable water flow
v along out-wash channels (estimate 1/min and describe pressure i. e. 0
low, medium, high)
The filling materials are washed out completely, very high water
VI ressures expetienced, especially on first exposure 0
Festimate 1/min and describe pressure).
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Fig. 3. An algorithm of multiple regression analysis.
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Table 5. Verification results of the inferred regression coefficients of each parameter.

Unstandardized Standardized
coefficients coefficients T- Significant
Model statistic probability
B Std. error Beta
Constant | 1.574 0.221 - 7118 0.000
R1 -0.0267 | 0.009 -0.393 -2.988 0.006
Slope angle R2 -0.0103 | 0.007 -0.234 -1.501 0.145
Parameter of
RMR R3 -0.0152 | 0.022 -0.108 -0.702 0.489
R4 -0.0185 0.005 -0.428 -3.362 0.002
R5 00133 | 0011 -0.154 -1.252 0.221
Table 6. Result of model summary.
; . ) Std. Error of Durbin-
Model T r Adjusted r .
the estimate Watson
Slope angle
Parameter of 0.840 0.706 0.651 01132 1.688
RMR

Table 7. The determined coefficients and the quantification results of each parameter.

Explanatory variable Standzflr.dized Deter.rr'\ined Quantification
coefficients coefficients results
R1 -0.3928 0.30 30%
R1 -0.2337 0.18 18%
R3 -0.1077 0.08 8%
R4 -0.4284 0.32 32%
R5 -0.1543 012 12%
Sum -1.3169 1 100%
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RMR = 0.30R1 + 0.18R2 + 0.08R3 + 0.32R4

Table 8. Comparison of the parameters between the

+0.12R5 (I'z = 0651) (1) pre_existing RMR and the modified RMR.
o714 FLEE 2 ERAAEN FAEY U3 . _Rating__
A BAT AR GOTA, RVRER RSl wgm | oo | Feremeter [Precdsting Modfied
WA s oridn. o= 71E RMRERE 4 A ¢het Rl Intack rock 15 30
= RMRY HH & UYetli= A 02N, Sold 4 & #2 strength
A9 A= ghol 7]E RMRS) v 2ot 26 F7FstA T R2 RQD 20 18
279 WYL 60% A E 7+45H% THTable 8) R3 DiSpamng 20 8
scontinui
Ra conditionty 30 32
Eo| &l H= R5 Groundwater 15 12
RURMRS | RMRb 00 | 100
Table 9. Values of the preexisting RMR and the modified RMR of the study area.
Pre-
Sudy | R | R2 | R3 | Ré | R5 | exiting | Rl | R2 | R3 | R4 | R5 | Modified | pue
points | (15 | @0) | @0) | (30) | (15) 1({1%3){ G0) | (18 | ® | 3 | 12) | RMR@00)
1 7 13 10 21 15 66 14 12 4 2 12 64 2
2 4 17 10 19 15 65 15 4 20 12 60 5
3 12 13 8 8 15 56 24 12 3 9 12 59 3
4 7 13 8 13 15 56 14 12 3 14 12 55 1
5 2 8 8 4 15 37 7 3 4 12 31 6
6 12 17 10 17 15 71 24 15 4 18 12 73 2
7 7 13 8 6 15 49 14 12 3 6 12 47 2
8 4 13 8 13 15 53 12 3 14 12 49 4
9 7 13 8 14 15 57 14 12 3 15 12 56 1
10 4 13 10 12 15 54 12 4 13 12 49 5
1 2 8 8 10 15 43 7 3 11 12 37 6
12 7 17 10 15 15 64 14 15 4 16 12 6l 3
13 7 17 10 13 15 62 14 15 4 14 12 59 3
14 7 13 10 17 15 62 14 12 4 18 12 60 2
15 4 13 8 16 15 56 12 3 17 12 52 4
16 7 13 8 21 10 59 14 12 3 2 8 59 0
17 7 17 10 18 15 67 14 15 4 19 12 65 2
18 7 13 8 19 10 57 14 12 3 20 8 57 0
19 7 17 10 18 15 67 14 15 4 19 12 65 2
20 7 13 10 15 15 60 14 12 4 16 12 58 2
21 4 13 8 18 15 58 12 3 19 12 54 4
22 4 8 8 6 15 41 7 3 6 12 37 4
23 7 8 10 17 15 57 14 7 4 18 12 55 2
24 7 3 5 12 15 42 14 3 2 13 12 4 2
25 7 13 10 13 15 58 14 12 4 14 12 56 2
26 7 17 10 15 15 4 14 15 4 16 12 61 3
27 2 13 8 7 15 45 12 3 7 12 38 7
28 7 8 8 16 15 54 14 7 3 17 12 53 1
29 4 3 8 15 15 45 3 3 16 12 42 3
30 4 8 8 12 15 47 7 3 13 12 43 4
31 1 3 8 13 15 40 3 3 14 12 34 6
32 12 13 10 21 4 60 24 12 4 22 3 65 5
33 1 3 5 12 15 36 3 2 13 12 32 4
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