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Fig. 1. Definition of population, chromosome and gene in genetic algorithm
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Fig. 2. Flowchart of genetic algorithm in optimizing problems
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Table 2. Specifications of 20 earthquakes near faults with forward directivity effects

4’}1} g_" e 0 O)Lo.af)
e - PCAT RESIRINE Jbw 43 el o,
(km) (2)
VITY $IOY  -AYAVY\  EC County Center FE  1aYa Impem(‘)l6vauey' )
NN SIS FSYYRY ElCentro Array #7  1ava TP en%lganey' Y
YIAS PINY -/f#VAP%  ElCentro Array #8  1aVa Imperleggauey' v
N o YT El Centro Differential yaya Imperial Valley- f
Array 06
oY sna avayy  CoyoteLake Dam (SWo o Morgan Hill 5
Abut)
YIAA £y AN AR YA LGPC VaA4 Loma Prieta 4
ATAR YIYA </Y-FVVF Lucerne yaay Landers \4
YYIEY VIYA < IYYOYAY Yermo Fire Station Va4y Landers A
O/fY 7174 <IBVYAYVE Jensen Filter Plant vaa¥ Northridge-01 a
o/ay 7194 - /YYYOAY Newhall - Fire Sta Va4f¥  Northridge-01 Ve
1. 174 </A#AA-#  Rinaldi Receiving Sta  42Y  Northridge-01 "
AR #174 +/b3FYAY  Sylmar - Converter Sta V3% Northridge-01 Al
54 sipa avapyy  Sylmar-ConverterSta ¢ Northridge-01 "W
East
oI spa vpysep  Syimar-Olive View . o Northridge-01 '
Med FF
AYd #/9 - <INOEYFY KIMA 1440 Kobe, Japan 0
VY £/a- - [PEOYYY Takarazuka 1440 Kobe, Japan \#
ARTANS Y/ION SIYEAYYY Gebze ‘444 Kocaeli, Turkey v
YIVA VIgY <IYAFYNY TCU049 V444 Chi-Chi, Taiwan A
AN YigY IYYSTAA TCUO053 Y444 Chi-Chi, Taiwan 4
<IVY VIgY <|OFFEYY TCU068 V449 Chi-Chi, Taiwan Y.

a) Peak Ground Acceleration, b) Moment Magnitude, c) Closest distance from the recording site

to the ruptured area
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Table 3. 6-story frame sections of Fakhreddini et al
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Fig. 6. Verification of the model made by the present study with the study of Fakhreddini et al
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Table 4. Number, range and average of data used in the algorithm
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Table 5. Parameters used in the genetic algorithm to estimate R

lait 8l yelyly
Population type: double vector; population size: 55; initial range: [0;1] Population
Scaling function: rank Fitness scaling
Selection function: roulette Selection
Elite count: 3; crossover fraction: 0.85 Reproduction
Mutation function: Gussian; shrink value: 1; scale: 0.1 Mutation
Crossover function: scattered Crossover
Direction: forward; fraction: 0.8; interval: 40 Migration
Hybrid function: fininsearch Hybrid function

Initial penalty: 100; penalty factor: 980

Algorithm setting

Generation: 1000; time limit: inf; fitness limit: inf; stall generation: 1000; stall
time limit:inf

Stopping criteria
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Table 6. Coefficients of relationship (5) based on the results of the genetic algorithm
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MeanCost: 0.21972 , BestCost: 0.21352
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Fig. 7. Convergence diagram of the genetic algorithm
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Fig. 8. Predicted and real R values in training data
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Fig. 9. Pridicted and real R values in testing data
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Fig. 10. Correlation between predicted and real R values based on training data
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