341

N15UTEYUIVINTIZAUBIA ATIN 17 WM ssiguasugu
3 - 4 NINYIAY 2568

nsaanuuumuneldnvunsiuledsunsadaualedswatainlae ldaussauzidunae

(3

Junnud wntee!, gBun Usenuans', 43nT1 e,
Tyse Juniotiud! uazienus Juan’!

Aenssulesn AnzIngmansuazsmalulad unnInerdesiviguasugy

*Watchara_j@yahoo.com
UNANED

UaqlulassadsenansrouninaSumangnldiuegiawnsvats Tavuiunmsndnfuuduazinanasunounse
Husedldninenssssuriilunisvhatedueaden feldfnwiagmdumadenifieannansenudedainden lng

mahlEduldlasunldduianneai@adunsifiugaaibiduliiasuiald lnenisiiliuuussuwvunsiuley
(Cross-Laminated Timber: CLT) iiataiuninuudewsavasliifiotilulaswasismunssussadoutaduesdenns

PANVDILATIES1981ASATNUN A TULT I uAUlg dnsulunisimsigdiusannuiulmuazivuanalnnisasin
(Yield Mechanism ) tit@aanwuuniwnsbiituuwtuludagldisnarainlneldaussauzidunaet (Performance —

Based Plastic Design, PBPD) Waizn1599nLkuuAINuInig1u National Design Specification for Wood Construction
(ANSI/AWC NDS) lngenansiiegaidninugs 5 10 uag 15 4u Maseglugunailemigauyd ldseduauguunss

JiTngUszaanfiannis

YBNULINUUTENIANTENTIUMIALNY 159N1T0BALUULALATUIAIATIAS1991ANSLNDATUN UL SIAUALLT B UV D
Anun Sunsadeulagleidwatain (Plastic Design Method) waginueiaussauy (Performance-Based
Juilddng

unuAUl W.A.2564
Design) LionT29@UALE N TlUAITTULS S ouvesmunslduuvuduled 9l
1 #2875 PBPD (Performance-Based Plastic Design) Lag@nw1n158514

panuuuIndavasiunaliivuuunuley
wuudnassdmsuiundlduvuwiuled aunsaihlddssendldanulunsiauieiasldfiaunsaiuusunuaulm

wazusudouldn
Arddny: Tdudsguuuuiuled msesnuuuTBnanafnilivaussauy n1sfuusasufulm

Al fumsiaiegadedulugaaavia 5.0




N15UTEYUIVINTIZAUBIA ATIN 17 WM ssiguasugu 342

3 - 4 NSNYIAN 2568

Performance-Based Plastic Design Method for Cross-Laminated Timber Shear

Wall Structures

Chantakan Maonoi!, Suthima Prathummasut ®, Sujittra Mapetch !,

Watchara Chan-anan!” and Eknara Junda?

LCivil Engineering Program, Faculty of Science and Technology, Nakhon Pathom Rajabhat University

*Watchara_j@yahoo.com
Abstract

Reinforced concrete is widely used in construction, but its production requires large amounts of
natural resources and causes environmental impacts. This study investigates the use of Cross-Laminated
Timber (CLT), made from fast-growing timber species, as an environmentally friendly alternative. CLT panels
are used to form shear walls, which are key elements in resisting lateral loads during earthquakes.

This research applies the Performance-Based Plastic Design (PBPD) method, together with the
National Design Specification for Wood Construction (ANSI/AWC NDS), to design and evaluate the shear
performance of CLT walls. Case studies include buildings with 5, 10, and 15 stories located in Mueang
District, Kanchanaburi Province, with seismic loads determined according to the 2021 Ministry of Interior
regulation.

The objective is to develop a practical design for the anchorage system of CLT walls and to create

a modeling approach that can support seismic-resistant timber buildings in the future.
Keywords: Cross-Laminated Timber (CLT), PBPD, Seismic Design, Shear Wall, Sustainable Material
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Transverse Planks Longitudinal Planks

A) fnwaznsdeuriuveausulduysy B) firin1an1sieausuldulsgy
AW 1 M3deurivuagfianinisisesveausulinusgy
#n: CLT Handbook (2013) [1]
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Inelastic System

Corresponding Elastic System

»
”
Displacement

AW 2 nsANRANAI Y
17im: Lee and Goel, 2001, [2] Leelataviwat et al., 2008 [3]
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a2t (Pre-Stressing) Al AUAUIWNNUN (Die Springs) Adandlumssil 1 ienTiaadsulszdnsninvssszuulu

A01UNNTUNEANAIAU

AN 1 ANALSLlUNSNAEaU

Test code Pre-stressing force in Pre-stressing force in Lateral deflection of
each friction bolt (kN) the die springs (kN) the wall (mm)

Test 1 10 a4 100

Test 2 10 5 65

Test 3 10 7 58

Test 4 10 9 40
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12. wamnaaasasasy
12.1 UsEnsn1miBeindns (Cyclic Performance) va4sguy
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191Inve9 Load-Transfer Channels (533 12.5 Atatiasiu) fakandliifiuinssuuinegauiidnaninlunisnduau

Audnansediedlaglifodld Dead Load tisidx

g
8
5-150 1%0
Displa:::ement (mm)
awil 6 UszAvsnimidaigdng (Cyclic Performance) vasmavageuil 1
fis11: Hashemi and Quenneville (2020) [8]
Gl’]i’]\‘ﬁg/i 2 W’]i’]ﬁm@%ﬁ’m%ﬂﬂ?iﬂﬂﬁim
[tem Value
Geometric chracteristics of the h (height of the wall, mm) 3315
system
b (the width of the wall, mm) 2025
L, (level arm for the ascending hold-down, mm) 1508
L, (level arm for the descending hold-down, mm) 173
L,, (level arm for the gravity loads, mm) 668
Target hold-down F14p (slip force in the ascending hold-down, kN) 25
specifications
F110ading (hold-down force in loading, kN) 36
F1 untoading (hold-down force in unloading, kN) 5
Target load-deformation Fyyssip (horizontal slip force of the wallkN ) 10
behaviour of the system
Foys loading (horizontal force in loading, kN) 29
Foysuntoading (horizontal force in unloading, kN) 16
A.. (deflection of the wall at the actuator level, mm) 40

sys
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13. NAN15NAABY
nnsAnelagld ldA v Usenuiu 5 U ANUNUITININAY 6.875 97 U lLUUATILAAYWLNAU
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WarLsRauNnsEYinnUlASIEse WU 66,678.25 Yaus fausudaunlassasiasulamingu 668,250 Usun

14. a3
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UsgnuiuaulduduldvuanuudifahluldidieSuussannuniuiulv Taeldlusunsu PBPD (Performance-Based
Plastic Design) Tun1seenuuulassasneenns Jenisdwausuiuiulmdvaniiounnuiuiulvilagdsnis
ponuuunaainlagldanssauriduinaet (Performance - Based Plastic Design, PBPD) Wi oronuuunNTasULTS
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