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Abstract

This study investigates the use of alternative materials to mitigate environmental impacts by
utilizing Cross-Laminated Timber (CLT) as shear walls, which are key structural components responsible for
resisting seismic forces in buildings. this study adopts a performance-based plastic desien approach
(Performance-Based Plastic Design; PBPD) for the design of CLT shear walls. The study employs four 10-
story prototype building models, each assigned different energy modification factors (k). The buildings are
assumed to be located in Mueang District, Kanchanaburi Province, and the seismic intensity is defined
according to the Ministry of Interior Regulation on seismic-resistant design of buildings (B.E. 2564). The
research focuses on evaluating the shear capacity of CLT shear walls and developing analytical models to
support the design of timber buildings capable of efficiently resisting seismic and shear forces. The results
indicate that different energy modification factors significantly affect the base shear and structural response
behavior. The building model with k = 2.78 produced the highest base shear of 4,344 kN, whereas the
model with k = 0.70 produced a base shear of 435 kN. In addition, the fundamental periods of the four
building models ranged from 2.06 to 2.08 seconds.

Keywords: Cross-Laminated Timber (CLT), Performance - Based Plastic Design (PBPD), Seismic Load, Yield

Mechanism, Energy modification factor
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5. Mseanuuunaraininegldaussauziuinmel (Performance-Based Plastic Design;PBPD)
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600

500

435

400

(Alatiaf)

300

usadoungu
N
o
o

0.38

*__________________ -

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

ANLARDUAIAUNNTNIIAUYNG (%)

AN 9 ANUFURUSIENININITIARRUMAIENITNSIIA U VLS L uTigINYe%01AS D NfAUTuLANEu (k)

Winfu 0.70
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8. 3a15iNanISANEN
a v o ¢ a P~ o a v o v 4 P ¥
8.1 wWisuiisuanudunususudeungnuiunisinfaufadunsnieiiudng
Tagiguiiguausudoud gnunaza 11 munentsiad oudduims niedud 9 gaasn
28481157 LA IINNTBNLUUAEIT PBPD fuNan1sitasizvilaanluswnsy Perform3D ANilaa1nn1seankuy

83T PBPD AUAMlAanNan1sIms1einigluswnsy Perform3D 98981875 A, B, C waz D wandsani1s19n 3

A19199 3 AnusadeuiigiuuazayudMINeNSARRURMELTNENINUTIINYAATINTBIDIAITNIHANBBNIULLAY

PNMTIATERULUUTIAOIAAZDIAS

Foons  ArUFuuAndee Anitldannseanuuy Adilaanuuusiand
(3] LLsaLﬁauﬁg'm ey (%) LLiﬂLaauﬁj'lu Gy (%)
(Aladinaw) (Aladiafu)
A 2.78 4344 0.4 3232 1.5
B 1.39 2179 0.4 1458 0.75
C 0.93 1455 0.4 816 0.53
D 0.70 1092 0.4 435 0.38
(1) 8715 A

AusuRaun U liannsiaseiwuudiassiian 3232 Aladafiu Jedesniiusedeungiu

foenuuuld 4344 Alaiadu Andudesas 25.60 wazamuitlamwuayudmunenisindoudduinsnieiiudig

a %% ' = a oy = A %%
Mﬂiﬂﬂiﬁﬂ%aﬁaﬂﬂ’]ﬂ’ﬁaﬂaz 0.4 Wy a’]ﬂqiﬂ\‘]"qﬂﬂi’]ﬂﬂﬁQW§aaag 1.5 %QMWﬂﬂ’J’WlEJEJﬂLLUUVL’J‘mEJaz 275

(2) 9115 B

' ’
a a

' a 1% a ¢ ° A ay a o & v ' 2 >~
ATEINRBDUN ﬁqumlﬂf\ﬁﬂﬂqﬁgLﬂi']g‘MLLUU:\]']aENQJ?I'] 1458 ﬂiauﬁmu BAUBYNITLIURDUNIIU

&

'
v a

feanuuuld 2179 Alailvdu Andudesas 33.09 wazauiilaiwuayuidmunsnisindoudaduinsnissiudig

Myansnveseashifesay 0.4 wul1 eimsiegansInIsenfesay 0.75 Bunnnifesnuuulisesas 87.5

(3) 913 C
AIAEoUN g1l liann1sasiuuudnastdei 816 Alalafu defosniiusndoungau

foenuuuld 1455 Alailadu Andusesas 43.92 wazamuitlamwuayudmnenisindoudaduinsnieiudig

Mnpsnveseanstifesas 0.4 wuin 01A13tegRATINTSINISeEas 0.53 Bunnnifieenuuulifesas 32.5

(4) 113 D
AT BUN §IUT LA INNITTATIEYLULT a0l A1 435 Alatiu deuleendiusudauiigiu

foanuuuld 1092 Alailadu Andudesas 60.16 wazauiilamwuayudmunenisindousaduinsnisiudig

a %% ' = a oy = v G %%
%ﬁ!ﬂﬂi’m%admmﬂ’ﬁaﬂa% 0.4 Wy aﬂﬂﬂiﬂﬁﬁ!ﬂﬂi’]ﬂ%ﬁﬂiaaas 0.38 %Juaﬂm’maaﬂuuﬂh’iaﬂax -5
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msanwillaisnnsesnwuunanadnlagldaussauriduinmel (Performance-Based Plastic Design;
PBPD) wUszandldlunisesnuuuiunsliiiuuudulyd (Cross-Laminated Timber; CLT) uwagfnwinavesardsund
na1u (k) songfnssunisnevauesvedlasiasnislausskuiulng wan1s@nwinudn Arusuuinasau (k)
duwasipAusadougrunldlunisesniuu laseransidian k = 2.78 TiAnusudeugiuiiosnuuugeiian vaugfionnns
AN k = 0.70 WiAusadeugiuiiign uena1ntl nan1sinieamelusinsy Perform3D Tirusadeaugiumingd
Anlsannniseanuuulunnenans lnedanuuansdseglugig 25.60-60.16%

A a ' 44' R N A ' I A ' a i 1 do v

WoRia1sanAINIsAdoudduingszninetunyansin wuite1ans A, B uay C fiargindnaiiniinunal
vugiio1n1s D JenlndiAesiueiifnununiign nansAinwiiluanddiiiuinds PBPD awnsahunuszandldly

J o = 4 1 o/ v 12 a 1 ¥ 4

N1seRNLUUAWNISULsudauLuy CLT 1a uazArusuningsau (k) dnasenisnevauessvedlasadianielsinss
wrwAwlm oy nansfinedseunsalddudeyalszneunisesnuuunasimuilasiadsormsldlidaussouslu

AsAUMULSaEuRAUlm A sg g A
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