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Development of an Artificial Neural Expert System for Rational
Determination of Lateral Earth Pressure Coefficient
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Abstract

By using 92 values of lateral earth pressure coefficient(K) measured in Korea, the tendency of
K with varying depth is analyzed and compared with the range of K defined by Hoek and
Brown. The horizontal stress is generally larger than the vertical stress in Korea : About 84 %
of K values are above 1.

In this study, the theory of elasto-plasticity is applied to analyze the variation of K values,
and the results are compared with those of numerical analysis. This reveals that the erosion,
sedimentation and weathering of earth crust are important factors in the determination of K
values. Surface erosion, large lateral pressure and good rock mass increase the K values, but
sedimentation decreases the K values. This study enable us to analyze the effects of geological
processes on the K values, especially at shallow depth where underground excavation takes place.

A neural network expert system using multi-layer back-propagation algorithm is developed to
predict the K values. The neural network model has a correlation coefficient above 0.996 when it
is compared with measured data. The comparison with 9 measured data which are not included
in the back-propagation learning has shown an average inference error of 20% and the correlation
coefficient above 0.95. The expert system developed in this study can be used for reliable

determination of K wvalues.
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friction angle(®) 0 30 30 0 26.25 30
tensile strength(MPa) - - 0 0.087 0.1
boundary force(MN/m) - 2.3 2 2.72 12.72~5.6
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H 3. NESLECS| 9/ % &3HU

location 1. latitude, 2. longitude
local 3. environment (a) outcrop, (b) mine,
(¢) boring, (d) excavation
property
4. lithology (a) sedimentary rock, (b) igneous rock.
input (¢) metamorphic rock
. 5. method of (a) hydraulic fracturing, (b) stress relief,
measuring .
measurement (c¢) stress compensation
technique .
6. rock property modulus of elasticity
and data
7. depth measured depth
1. vertical measured or calculated value
output stress : .
horizontal 2. maximum, 3. minimum
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2 FASNL g5 2id Aee 74
Z+ 015} 0.9°]t}. NESLECY AL£E 93y
oM Al edat 9o A ArE AAsIT

AAE 7H

H 4 AEAES HE Hit T

o] & Sheorey(1994) 9] o]&Alz} U =juie)
AZAz HF A(3) 2 449 vlmalyd
o ® 4 FEH S o4l AAE
Holl W3k Y £P$H) vz AR &<
A4 P 2o b2 A& ol

measired T NESLEC Sheorey Eq.(3) & Eaq.(4)
No. K value K value error( %) K value error{ %) K value error( %)

1 1.716 1.171 31.734 1.43 16.668 1.139 33.642

2 1.480 1.394 5.793 1.688 14.053 1.260 14.876

3 0.846 0.879 3.944 5.436 542.54 1.726 104.00

4 0.514 0.354 31.105 0.497 3.182 1.839 258.07

5 2.361 1.776 24.770 2.246 4.880 1.203 49.035

6 1.325 1.142 13.716 1.42 7.210 1.137 14.189

7 B 1.235 1.733 40.256 8.394 579.54 2.423 96.174

8 2.977 2.96 2.386 7.867 164.27 2.588 13.076*‘
L_9 1.073 1.37 27.750 2.09 94.855 1.283 19.577‘_1

£ 49N x,~x, ¥ yE v 2.
‘latitude (°)
‘longitude (°)

X

X

B

X;.measured environment:l. outcrop, 2. mine,
3. boring, 4. excavation

X,:lithology:1. sedimentary rock. 2. igneous
rock, 3. metamorphic rock

Xs:method of measurement:l. hydraulic

fracturing, 2. stress relief, 3., stress
compensation

xs:modulus of elasticity(GPa)

%, measured depth(m)

y:lateral earth pressure coefficient

T x=5 2879 A7
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