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SYNOPSIS : This study presents the application of genetic algorithms(GA) to the back analysis of
tunnels. GA based on the theory of natural evolution, and have been evaluated very effective for
their robust performances, particularly for optimizing structure problems. In the back analysis
method, the selection of initial value and uncertainty of field measurements influence significantly on
the analysis result. GA can improve this problems through a probabilistic approach. Besides, this
technique have two other advantages over the back analysis. One is that it is not significantly
affected by the form of problems. Another one is that it can consider two known parameter
simultaneously. The propriety of this study is verified as the comparison in the same condition of
the back analysis(Gens et al, 1987). In this study , it was performed to estimated the geotechnical
parameters in the case of weak rock mass at the Kyung Bu Express railway tunnel. GA have been

shown for effective application to a geotechnical engineering.
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poison’s ratio 0.49
field stress ratio 1.0
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Gens’ method Genetic True
Algorithm
1 ) (GA) value
E 92MPa | 94MPa | 10.18 MPa | 10MPa
Error (E) 6% 8% 3.8%
Ko 0.99 1.3 1.038 1.0
Error (Ko) 1% 30% 3.8%

4. S HE X2F 0|28 Yoy

linel M) NF WAE 2R ABE A0 LA
A4 Aue) 2y 29 3% 2o £9 M6 ALY 2
3% Rk 2RFHE A9 2AAE

A& 3.

g 294

As B I59 g

94 2429 B4 WL T 49 2o AR
}_

e FAahs IYE AYARom B ANAAE Piot 9Y 2% ¥

a
e Wos st
g4 2%

parameter TIRES T3gd3E
elastic modulus(kgf/m®) 2.00e6 5.00e7
poisson’s ratio 0.35 0.30
density (kgf/m?) 1890 2260
friction angle 30 35
cohesion(kgf/m®) 3.00e3 2.50e4
tension cut-off(kgf/m®) 8.00e2 2.40e3
E 4 g AMEE ALY Ad EAX 24 HY
parameter physical properties value
elastic modules E ( kgf/m?) 1.00e8 ~5.00e8
cohesion C (kgf/m® 100e3 ~40e3
poison’s ratio v 0.2~0.35
internal friction angle (¢) 38~48
tension cut-off (kgf/m® 2e3~25e3
field stress ratio Ko 043~1.3
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Parameter value
crossover probability (Pc) 0.95
mutation probability (Pm) 0.02
population size 28
string length 38
maximum generation 100
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Geotechnical parameters physical properties value

elastic modules E ( kgf/m?) 4.70e8
cohesion C (kgf/m?) 4.33e4
poisson’s ratio Vv 0.24

internal friction angle (¢) 38
tension cut-off (kgf/m® 1.50e4
field stress ratio Ko 0.66
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modulus( E) 4.70x10%kgf/ m?, field stress ratio( K;) 0.66, Poisson’s ratio( v) 0.24, friction angle
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