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Development of a Rock Slope Analysis Software
Considering Ground Water Level

Hyung-Sik Yang, Tae-Wook Ha, Won-Beom Kim, Mi-Jin Choi and Jine-Haeng Lee

Abstract In this study, an artificial neural network was used to predict stability of weak rock slopes with various
discontinuities and underground water conditions. Input data were provided by UDEC analyses on 108 cases of
representative conditions of different slope heights, angles, discontinuity angles and water levels. The verification
shows high correlation (*=0.97) between analyses and predictions. The program was able to predict safety factors
with the same accuracy from unlearned data sets. '
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Table 1. Geometrical and ground water conditions of slope
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Fig. 2. Distribution of slope angle
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Table 2. Input data for physical properties of the rock mass
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Model # Slope height Slope angle Joint angle Water level SF.
(m) © )
1 10 63 0 0 6.73
2 10 63 0 0.5 1.82
3 10 63 0 I’ 0.97
4 10 63 15 0 2.62
5 10 63 15 0.5 1.62
50 15 57 0 0.5 1.62
T 51 15 57 0 1 0.96
52 15 57 15 0 2.39
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54 15 57 15 1 0.73
55 15 57 30 0 1.28
104 20 45 30 0.5 1.13
105 20 45 30 1 0.66
106 20 45 45 0 1.29
107 20 45 45 0.5 1.04
108 20 45 45 1 0.82
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Table 5. Analysis conditions (5 case)
Case # Slope height Slopeoangle Jomtoangle Water level
(m) ) )
1 11 48 10 0.5
2 12 50 20 0.5
3 14 54 25 0.5
4 16 58 35 0.5
5 18 61 40 0.5




220

SEE

off

it

ki

<t
5=
S
£

PO THET

UDEC (Version 4.00)

AEop

27-8y-08 1331
cyce 5787
bouren

Fig. 11. Case 3 (S.F.=1.31)

00 TILE

UDEC (Version €09

LECOO

27Mey-05 1318
Cyce 15006

Fig. 13. Case 5 (S.F.=0.62)

azEgol A

ANN.

UDEC

Fig. 14. Relationship between analysis and predictions

(72=10.973)

Failure inde

—e— UDEC

~—a—AN.N.

4 . . . I

1 2 3 4 5
Number

Fig. 15. Stable/unstable prediction

8 ATk 2=0.97 oo B ATES Hojzy
on, Qhgold AREY AT 100 %) HTEG
BolFolth & B4 Qe Ao) U 48 An
= 553 Jro FuUEs oE3 4 ok

Aol =
B AT (Mol A AZET} Fofdt ARIEEA

we] 7 B “Askee] Gk TefE A S &
mEQo] AW AUCE o|Rojgom B8 F B

Table 6. Artificial neural network input data conversion of numerical analysis data

Caset Slope height Slopeoangle Joint aangle Water level
(m) ") )
1 0.1 0.2 0.2 0.5
2 0.2 03 0.4 0.5
3 0.4 0.5 0.6 0.5
4 0.6 0.7 0.8 0.5
5. 0.8 0.9 0.9 0.5
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Table 7. Comparison of safety factors by UDEC and artificial
neural network

Safety Factor Failure
Case #
UDEC ANN. UDEC AN.N.

1 2.17 1.97 yes yes

2 1.71 1.74 yes yes

3 1.31 1.13 yes yes

4 0.93 0.92 no no

5 0.62 0.63 no no
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