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Using data-driven methods to select intensity measures

for estimating the seismic response of cross-laminated timber walls
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Abstract

Accurate identification of seismic intensity measures is
important for the design and evaluation of the seismic response
of structures. The research focused on selecting intensity
measures for estimating the seismic response of cross-laminated

timber (CLT) walls using data-driven methods. Data-driven

approaches were employed to analyze a large dataset from
numerical structural analysis results. Various candidate
intensity measures were selected using data-driven based
feature selection processes and statistical regression models
were applied to identify the most influential variables in
estimating the nonlinear behavior of CLT wall systems under
earthquakes. The findings offer valuable insights into the
appropriate intensity measure in the evaluation and design of
CLT-walled building systems, enhancing the effectiveness of

performance-based structural evaluations under earthquakes.

Keywords: cross-laminated timber wall, data-driven method,

nonlinear behavior, intensity measure
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Parameter Abbreviation
Peak ground acceleration PGA
Peak ground velocity PGV
Peak ground displacement PGD
Pseudo-acceleration response at the fundamental 5. (T
period of the building

Arias intensity la
5%-75% significant duration of the total Arias intensity Ds.75
5%-95% significant duration of the total Arias intensity Ds.05
Period ratio between the fundamental period of the T/Th
structure and the mean period of the seismic record
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(1)

dlo x; uar y; AeAvduusiunasdauusaud i lnqfisnsan
A1 Xjuar Y; Aornadvesiulsiulasiudsau

nsUsziiududians Ao msiiaszvideyaseuuuiiass multi
linear seismic demand models wuushassifiiuszansamluns
dweiianiuuuaesilinsimesiden uunerud 1Finsld
wadanstuiedeusiedeyaiiievhnsiieneisiusiasin
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stepwise regression) 5&35‘5%5@@@5381@@’@ nu y (intercept)
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way RMSE dauansluaunsd 2 uas 3

2 _ 1 _ S (i - 9)?
R==1 IR @
1 N
RMSE = \/;Z?:l(}’i - )? (3)

- S ' % o '
dlo Y A1y nmisdsznaieuuudiaes, Y; A1y 910
Joyadse way n Swaudoya

332 msanneguvuaIaly (Lasso regression)

n1s0nnaulUUANELY (Least Absolute Shrinkage and Selection
Operaton Juwmailan1snasaiidlda1duuszans vesnisanaos
ﬁaaaaLﬁ@ﬂ%’uﬂ@nmn%mﬁﬂumiﬁwuwaﬁﬁﬁﬁwamwﬁﬁam
Tnsnelinisvinuveanssuiunisi wisdmesfiddyasgniiuly
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wenand nsAnuilleldn1snsaadeunuy 10-cross validation
Tun"15051980UUSEANS ATNUBILUUTIAB 1119911 BEUUY
FumeunarnisonnesuuUaaly lunisuwistoyauuy 10-fold lag
Foyavzuveanidu 10 diu oy 9 dawlddmSunisilnelu (training)
wazdn 1 d@qulddrmsunisnsiaaeu (validation) nszurun1sRnRu
waznTIvERUaTA LU TN 10 A%e ieUsuiliumnuwivgives
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Aeuqananilefifuusiiuundu lngnanisAnwamuin PGV an
doniJusudsusn e SJT) way T/ T Wefinrsanain
255uUn3IUNUI1 PGV lasuniseensuedraninernadndudauds
wasTauiuAulmifdmsunsnevauewnslassadsausuiulm
[18,19] luvaueiisnanansadeanasu Tnsany Si(T) Wuilseusu
fuogranreumatudu thadladl T/ T Sunidushudsiilasunis
Faudon wandiifiudennuddglunsinnsannsduiowesennis
fumduwdupulmlunsiesziuazesnuuulaseadng

= v o o Y 1A
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PGA PGV PGD Ds.75 Ds.o5 a To/Trm | Sa(Ty)

PGA

PGV 0.8
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PGD 0.3 0.7

Ds.7s -0.7 -0.4 0.1

Ds.o5 -0.7 -0.4 0.1 0.9

la 1.0 0.9 0.5 -0.5 -0.5

T/ T 0.3 0.0 -0.2 -0.4 -0.4 0.2

S.(T) | 06 0.7 0.5 -0.3 -0.3 0.7 -0.4

A15199 3 wansAndendLUsinasiauauRulmeie Stepwise

AU fauUsunsinurunulng MSE
1 PGV 0.305
2 PGV, Ty/Tm 0.281
3 PGV, T1/Tm, Sa (T1) 0.243

M5197t 4 wansinduuszavsveanisannesuuuataly Al
lambda = 0.01 §anudrWsauiauys pov, T, s, (1) laFunas
Fadenuieriuisnsanassuuuduney eehdlsfin AuEALY
YosusarfuUsiunsind eufidudiavesernsiinauwanei oty
lngagnud Ty/Tr dnafungAnssunsideguaudivedaseaing
guan sosawnfe S, (Ty) fieh 0.57 waw 0.27 mudduuenaIntu i
wUsdundnatiosann

A19197 4 AFuUSTANSIRINTaRnRELUUAELY

Parameter Estimated coefficient
PGV 0.07
Ds.75 -0.01
la 0.02
S: (T) 0.27
T4/ T 0.57
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vagoUnUI1 muIAdugeEn (PGY) Shsdiuaunisduvesenais
wazAduuRuALlm (TY/T,) wazanasunisnevaussiin1unsdy
ﬁvugmmmi S, (Ty) fenuddyuasdnasanisiad oudidudis
Fuinsvaddassasnssruumunsldusiuled anandulssansaenis
ampsLuvanalaven 3 fauUshdlanduuin wandiifiuinged
ﬁménﬁmgﬁu nsipdouiiduinduimsvedasiadnazanniu
e
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