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A Proposal of the Evaluation Method for Rock Slope Stability
Using Logistic Regression Analysis

Yong-Hee Lee and Jong-Ryeol Kim

evaluating the stability of rock slopes.

Abstract Through the many site investigations, different methods for evaluating stability of rock slopes have been
proposed. Those methods, however, may lead to different results depending on the subjective judgments associated
with the selection of the evaluation items and the application of weighting factor. Accordingly, binary logistic
regression analysis was carried out to ensure fair appliction of the weighting factor, leading to an equation for
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Fig. 1. Distribution of investigated rock slope
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Table 1. Distribution of korea highway(Korea Highway Corporation, 2003)

A [ g N EE Az 4=
Gk - e (km) - AP 3L(m) (m/km) AR
1 ARA 4255 HA~ A& 122 169 307
15 AJBEA 340 BEZ-~NE 16.7 397 525
25 A, =4~ kA 195,81 +£A~ e 12.7 374 243
251 TAe A4 54 =Ab~iA 17.4 334 69
35 24 286 29 ~shd 189 494 601
37 AsRA 31 o) M ~ 3 21.5 220 33
45 ZHYEA 126 TpA}~ o 2.1 413 223
451 =TSP 30 HAE~ L 21.9 146 18
55 U4 289 BA~&4 20.5 580 864
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10 a4 169 4 ~24r 19.1 216 171
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Fig. 2. Comparisons of the weighting factor by evaluation
items

sighted weighting®] S8 Fe)2 A2ke 297} of
$2ol 1, /13T AHSRE 71Z0] Ay
ge A2E MPoR AFHoRE AUN AU
o] o) B4R A9} Lol

2% 7 VA WRPEE WREES VIS
Y4, XA B4, G 54 L Iere] 2A )
7 MFE TR A1EAE AL Aol ol
vehE AnbE ey ool ek 2 Wl o
Yokt 7HEA7E 19 Aol Lt glosi, ofe
AHoR SUT Al RN BrEbt A2 4
ol% FIE obIdih

a9 2 AN BN 2 3R A

BZAATEE

TECTONIC MAP OF KOREA

Fig. 3. Tectonic map of korea(KIGAM, 2001)

Table 2. Comparisons of the weighting factor by four common category

ot R A 7R Mainalee YE=2ych Ad71edT4 S
718}etA A 40% 13.8% 14.5% 14.3%

] 8EHE B4 - 2.8% 7.2% 8.7%
A B 45% 34.8% 26.4% 63%
AR E 5, o 0 0 0

RMR. QP14 2 15% 48.7% 51.9% 14.3%
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Table 3. Hosmer-Lemeshow test and contingency table

(a) Hosmer-Lemeshow test
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2 4.494 4 343
3 4.045 6 671
4 7.515 8 A82
5 14.100 8 .079
6 6.476 8 .594
7 5.298 8 725
8 4.353 8 .824
9 1.830 8 .986
10 4.328 8 .826
11 1.235 8 .996
12 2.398 8 .966
(b) Hosmer-Lemeshow contingency table
Brjoj® = oby Brjoj® = 23] Total
Observed Expected Observed Expected

Step 12 1 31 30.996 0 .004 31

2 31 30.903 0 097 31

3 31 29.861 0 1.139 31

4 24 25.643 7 5.357 31

5 14 14.518 17 16.482 31

6 5 4.002 26 26.998 31

7 1 903 30 30.097 31

8 0 158 31 30.842 31

9 0 .015 31 30.985 31

10 0 .001 35 34.999 35
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Table 4. Omnibus tests of model coefficients
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Table 5. Model Summary

=0l -2 Log &% Cox and Snell9] R? Nagelkerke R?
1 318.749 299 401
2 269.939 .400 536
3 240.267 454 .608
4 212.596 .500 .670
5 197.883 523 701
6 183.157 545 730
7 167.503 567 760
8 151,913 588 788
9 136.538 607 814
10 128.457 617 .828
11 121.999 625 .838
12 111.917 637 854
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Table 6. Variables in the equation
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App 9.110 |36.789 | .061 1 .804 .000
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Table 7. Classification Table
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