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Welcome to SolweXL Add-In Configuration Wizard. This wizard helps you
to set up all required parameters.

Problem Type

_! Multiple Objectives

Welcome

To set up all required parameters,
fill i &l the values pou're required
on each tab and press the friasy
button. After reaching the final tab
in the configuration wizard, zave
the changes by pressing the AZ4F
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through all of the tabs in the wizard | _
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configure the parameters it is
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specific tabs and save the changes
uzing the A7 button.

To leave the wizard without 2aving
any changes that have been made
press the Aawsabutton.

Problem type
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< Back Mext = OK Cancel
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i T=2 5C oulu¥) sl dadis SC Al g5 Aalal) A sandll (2) Jsaall b

T=25eC (il i) dadg SC Al g4l Aaldl) deganall :(2) Jgaad)

sm EQID | Earthquake Name | YEAR | MODY | HRMN Station Name 52;12; S‘aﬁ;j‘; i el Ekf’“jf; Hﬁ'f:;dgg PGA (2)

Nimber Number ' g
755 | 0118 | LomaPriem | 1989 | 1018 | 0005 | Coyote Lake Dam (SW Abut) 449 57217 6.93 3078 C 029
1007 | 0127 Norfmdee0l | 1994 | 0117 | 1231 LA - Univ. Hospital 354 24505 669 3647 C 035
1182 | 0137 | ChiChi Taiwan | 1999 | 0920 CHY006 632 99999 762 4047 C 036
1201 | 0137 | ChiChi Taiwan | 1999 | 0920 CHY034 651 99999 762 4613 C 0.30
1402 | 0137 | CHiChi Taiwan | 1999 | 0920 NST 916 | 9999917 762 5884 C 0.39
1487 | 0137 | ChiChi Taiwan | 1999 | 0920 TCU04T 1020 | 99900 762 8639 C 036
1492 | 0137 | ChiChi Taiwam | 1999 | 0920 TCU0S2 1025 99999 762 39.58 C 035

D) o (Bauld Jloal Al e D5l Pl duad e danl) 3)lde desane 20 iy Gulal) 13 8 L
) Aaphall Jlas 8 oidnhll e Al el el bagaly ¢ uiill Gadlide Gl sladiuls Al
Average SF sluall Javsiall sy Ly o(Aiall ol lsall) 2ol Zaphally 5aY) 2580 335 ASCE
Jasgial) Caally Cargl) Cadal) (py (Z) 8yseanall Aalisall poje lua Lads e gene S0 gand) (panitil) <Daled]

Lo Jslaall L lalis ol (Rae sl Caagll aals ie) (53)) de gena (S
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v G g cAaga alaay s i 71 s oo A 30 ) G B lalaa Alia)

Oe OS) ALVl ad el Jlaw 8 1.4 SA Gangdl Cadalls AVG Ailain) Calbl lagia (11) J<80 g
Go U1 Z Cangll s Aad pe eiall o ) Ryl Aially pa¥) S0 (35 Ausially AbaY] Dl

T=256C ulu¥) 5l dadiy SC sl g5l iy oyl

. 1.4
Origmal 12
- 1
¥ o8
Z(PGA g = 0.3 = 0.6
Soil (Ws30) C g 0'4 Target
Fundamental T 2 0'2 BAVG
1]
A T I T T T S T I T I
= 2 2 3 Es s s = = - = = = I B R
Period (zec)
ASCE scaled 14
12
1
08 W Scaled AVG
ASCE-Z 05
| o031 | 04 _
0.2
0
a>°>°9‘°>°t-_\k\u\m a2 \”\b\r_ ’“-1,"“3,2‘\
GA scaled
1.4
12
rg 1
" 0.8
o 3 .
GA-Z o6 -AVG
[ o015 | g 04 © Target
0.2 __'I
a
T Q3 L PV @ @O - NT @R NN T DD @
s 2 2 % s = 5 s = - = = = RN P S
Period (sec)

Ala) CBlaal) (sa IS alaia¥) a8 sl Jlae b 1.4 SA Cizgd) Cashally AVG ilatu) Cilbd Jausia :(11) JSi)

T=2 56C (b)) dady SC Al sl Aiad) baasslsid) Aoy Aucally (ipad) 2580 (389 Asally

GA Zall ol lsall 22k alasiuly Qi) dai Guudill Clalea (6) 5 ¢(5) 5 ¢(4) 5 <(3) Jslaadl Gt
g Lalall SRSS Calubal Adaud gy Aieall Lia)l sl e sane JU ASCE Syl 2580 Ui g Gl
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O Gl cdaga aluw g i )

Okl aladialyy cuill g el Cilidad T=0.5 seC gl Jal cre Aadlil) (uoil) clalaa :(3) Jsaad)

Z 2 dadg Ac gana JSI ggh.ni\ Jaugiallg

Fundamental T =10.5 sec
54 5B sC D tE
SFCA A.;;E SfCA -Lé:’li SfCA &:&fIE SfCA ;'LSS (FIE SFCA :LEE:::E
I | 0.8 1.82 1.13 £.01 148 119 182 148 431
SR&s 151 0.36 0.77 0.8 1.68 m 0.68 1.7 L7
SR&s3 0.7% 9.19 375 119 0.83 138 198 181 378
SR&s4 L03 1168 £.68 428 0.28 103 0.88 180 -
SR&ES 188 1250 247 4.62 L70 1.88 091 192 -
SRS5E - - £.62 3.67 4.50 L42 414 1.82 -
SRERT - - £.63 6.19 1.28 1.62 11z L.60 -
AVE L.&0 11.36 3.28 382 1.88 | 109 118 162
ASCE-Z £.26 .66 118 440 1.9%
GA-Z 0.s7 543 0.33 Lo 0.76
T=15eC Jsall Jal (e (i) il :(4) Jgand)
Fundamental T =1 sec
SA SB SC sD SE
St . St . Sf . Sf . Sf
SfGA ASCE SfGA ASCE SEGA ASCE SIGA ASCE SfGA ASCE
SR551 146 113 1.18 3.57 1.26 2.00 L 135 431
SRSS1 1.13 0.37 0.73 0.69 1.25 165 0.68 .19 277
SRSS3 1.80 6.65 287 1.77 L.01 L.70 196 304 378
SRSS4 0.97 14.26 0.60 6.14 0.87 .77 0.36 1.98 -
SRSS5 133 1549 537 119 4.51 191 0.91 1.92 -
SRSS56 - - 356 1.23 3.18 L0 414 1.85 -
SRSST - - 0.5 15.64 1.17 117 325 1.69 -
AVG 1.36 7.58 L4 4.61 1.94 1.97 209 2.16 362
ASCEZ 1.07 J.60 L19 127 p 1
CA-T) .36 0.20 0.40 106 1.98
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T=1.55eC Jsall Jal cra Gandill il 1(5) Jgaad)

Fundamental T= 1.5 sec

SA SB sSC sD SE
&f Sf ) Sf ' St Sf
SfGA ASCE SfGA ASCE SfGA ASCE SIGA ASCE SfGA ASCE
SRSS1 155 .51 135 3.57 1.27 197 2.78 .35 55 537
SR5S2 0.90 42 0.72 0.69 LT 173 0.64 el 6.78 174
SR553 197 533 3.13 L.77 .65 1.53 134 304 4.68 9.34
SR554 176 1583 1.52 6.14 1127 130 Lid 1.9% - -
SRSS5 b | 17.09 3.77 119 .03 118 0.73 192 - -
SR5S6 - - 3.50 213 .68 1.58 4.57 1.85 - -
SRSST - - 3.70 15.64 1.70 230 192 L.69 - -
AVG 138 T.90 154 4.61 199 195 200 116 4.01 582
ASCE-Z 088 0.17 103 205 13.71
CA-T) 0.94 0.05 017 0.75 707
T=256C Jsall Jal (e sl il 1(6) Jgaad)
Fundamental T = 2 zec
SA SB sSC sD SE
Sf Sf . St . St Sf
SfGA ASCE SfGA ASCE SfGA ASCE SEGA ASCE SfGA ASCE
SRSS51 287 .63 4.70 3.57 1.0l 213 2,52 135 052 537
SRS52 154 1.25 0.77 .69 4.02 151 1.80 219 6.24 24
SR553 188 197 L.57 177 0.74 120 115 304 6.42 934
SRSS4 205 15.65 5.72 6.14 1.57 1.68 L1 1.98 - -
SR555 155 577 312 119 24 173 1.94 192 - -
SR556 - - 1.8% 113 0.52 1.56 112 1.85 - -
SRSS5T - - L2 15.64 221 1.58 4.36 1.69 - -
AVG 138 525 1.59 4.61 1.83 1.83 pl1) | 116 440 5.82
ASCE-Z 126 0.00 0.3l L1a 10.83
CA-T) .90 0.01 0.17 .63 545

ek LS Ty 4l Cangy B30 g1l aend il cdlaladd loall Jan iy &alal) ) (7) Jsaall (iayen

g5 & gealy s LS il cdland) sae e el giashall e @l gl G G Aoy

s 8 ) ells Bia) e leal) aadnes ) Ayl Aalall adll o)

ol Lo G demgl) 5 A5lRd Cangs (12) JSal b

) Giide Jal 50 SCLSD Ll e s (b Ly Jaws i) (alay

S 8 sane pal sag el O DG ladl &5 Cus SA A5l
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Oy Gl ‘193‘95?"‘"‘:'3‘4:'-‘%6‘)“ von Al 3 M) (S D alaa AL

s aaa dal (o Guniil) cSlalaal lal) Jauigial) 1(7) Jgaad)

AVG A 5B 5C D SE

Sf GA(T=0.5) 1.60 3.58 1.36 2.09 3.49
STASCE(T=0.5) 11.86 3.82 121 228 3.62
SfGA(T=1) 1.86 2.14 1.94 2.09 3.21
STASCE(T=1) 7.58 4.51 1.97 2.16 3,62
Sf GA(T=L.5) 2.38 2.54 1.99 2.00 4.01
STASCE(T=L.3) 7.90 4.51 1.95 2.16 5.82
SfGA(T=2) 2.38 2.89 1.83 2.01 4.40
SfASCE(T=2) 5.25 4.61 1.83 2.16 5.82

14.00
12.00
10.00
8.00
¢
4. - - - :

00 SfGA

0.00 - : : . : Sf ASCE

s asan Jal (e sl clalaal bl Jaigial) :(12) Jead)

Al Cua (e oinhal) o A5 Cargs (8) dsaall & okl e @l Cangll i a8 auinsy e L

A Ral Lay Jelol) Ay Andine (13) IS 8 Lladads lalifia . Cargl) Canlall

gl Al dadd :(8) Jgaal)

AVG SA 5B sC 5D SE
ASCE-Z ,T=0.5 .26 5.66 2.18 4.40 1.98
GA-Z J=0.5 0.57 5.48 0.33 1.00 0.76

ASCE-Z T=1 1.07 3.60 1.19 2.27 2.46
GA-Z I= 0.36 0.20 0.40 1.06 1.98
ASCE-Z .T=l5 0.88 0.17 1.03 2.05 13.71
GA-Z J=1.5 0.94 0.05 0.17 0.75 7.07

ASCE-Z ,T=2 1.26 0.00 0.31 1.16 10.83
GA-Z I=1 2.90 0.01 0.17 0.62 5.45
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1
10
"‘\
>
4
0 - iy — —= = -
- R T -~ B R B N - S - S~ N R R R
el A I AP S s
& - - ; A
R S R I I RSP P I A

Jededil) o ciagl) als daid :(13) Jeill

s AU Vs Sgns e caily I8 Al ARl e jreal Lad e GA dipha of (13) JSall 8 Laads

18 36 sa5 GA diph 8 ol (goladl sl e ST ASCE ik e 3aili Guus <Blalae 25a die

Jal 5o T=2 5eC salls SA Zusill g55 S (6) Jsaall & 3snse 8 LS 15,65 daidll ) Joai 38 ) (gaudal)

.SRSS4 Calll

Gluagilly claliiuy)

Calides A5l gl paen o (f Aaiail)l cDlad) (e € aae e eyl aladiuly Gl Aale HLad) s

tel Lo ) bl g aCll) AL aalal) )Yl

Al GLLY) Gy a0 4ad sl oudl e GA Zuall o) lsal) aladinly Geadil) Zaph cilee .1

Aplae Aglee 3 Adled ST 23 Gl alaal¥) a8 el Jlae e Ciagll Gl ae diedll Ol

dalual ad jra e ot LS @llyy o () 20 dayl) ASCE gAY dinhll (o Cazgl) Cabal

ol cpllial) 8 Fsial) Ol ol o i s Caagl) Cardall ¢y ) geanal)

ST D) e dlailaall e Jead Ll ciley yloall aladind e A3l Guuil) el ad jraa Ju L2

Do 058 el Jelaay Ly Ao cDlandl e Jualall |yl Slaie of 6«1 daylall e

v peniil) Jalas yiaal

b Adle Aulled ) L Aaatnal) (2l Cangl) g Al Cila) oAl alasinly Geil) Zagle cadl 3

ccagl) Calall e Juadl) Aglaal) Jllss Gunil) cOlaleal iV pill Slo Jpemnll Blee
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Abstract

After selecting real seismic records it is necessary to scale these records to match the intensity of the earthquake
expected for the site. Generally, scaling can be made by ground motions uniform scaling in time domain which is
simply scaled up or down the ground motions uniformly to best match (in average) the target spectrum within a
period range of interest. It’s an engineer’s job to find the best scaling factors to best match the target spectrum,
which is a complex task, so we employed the Genetic Algorithm (GA) in finding those scaling factors to achieve
the best results.

Genetic Algorithms (GAs) are probably the best-known types of artificial evolution search methods based on
natural selection and mechanisms of population genetics. These algorithms are often applied to large, complex
problems that are non-linear with multiple local optima.

The power of the genetic algorithms is inherent in its capability to adapt. In natural systems, species adapt to the
environment through successive interactions and generations subject to the environment. After several
consecutive generations, only those species that can adapt well to the environment survive and the rest
disappear. In mathematical terms, individuals are analogous to problem variables and environment is the stated
problem. The final generation of the variable strings that can adapt to the problem is the solution.

In this study, basic methodologies of the GA and the scaling procedures are summarized and the scaling criteria
of real time history records to satisfy the Syrian design code are discussed. The traditional time domain scaling
procedures and the scaling procedures using GA are used to scale a number of the available real records to
match the Syrian design spectra. The resulting time histories of the procedures are investigated and compared in

terms of meeting criteria.

Keywords: Record scaling and selecting, time domain, seismological signature, optimization using genetic

algorithms.
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