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ABSTRACT

There are many countries that are affected and damaged by the earthquake. For
example USA : Los Angeles (1994) , Japan : Kumamoto (2016). There are 2 theories of
earthquakes : plate tectonics and material recovery. There are 16 powerful faults in
Thailand from the records of the Earth observation division. Found that the earthquake
that occurred in Thailand for the past 40 years is between 4-5 Magnitude. But on May 5,
2014, a magnitude 6.3 magnitude earthquake occurred in Phan, Chiang Rai. Causing the
buildings in that area received a ot of damage and unsafe to the residents causing Thailand
to become more alert with the earthquake. To prevent damage to the structure of houses
caused by earthquakes and study how to strengthen the structure of the type to be able

to support the vibrations from the earthquake.

KEYWORDS: earthquake , 16 powerful faults in Thailand
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2.6 MUYV
2.6.1 Dynamic analyses of experimentally-updated FE model of historical

masonry clock towers using site-specific seismic characteristics and scaling

parameters according to the 2018 Turkey building earthquake code

(7) Ali Fuat Gen¢ , Mustafa Ergiin , Murat GlUnaydin , Ahmet Can Altunisik ,
Sevket Atesc , Fatih Yesevi Okurc , Ayman S. Mosallamd , (2019) ARIDINITN AT
lassasievaarauIiniluiiiod Corum, Turkey AINNINTFIUNITNBATINTULTIMHUAULNITWY
2018 Taglglusunsy ANSYS Tunsiasizst FEM lagiiasnesinieddidanaransiazluunisuna
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fuiaswadlassadeiinunlgegaiasanisiesisvuuuldviarsIaduyselondunluns

AL

2.6.2 Static and dynamic behavior under seismic loading of pagodas in Chiang

Mai city by finite element method

(1) Miss Kanokwan Yanathanom , (2010) na1789n15A31541LASIAS 19009197
Uszianeing 4 luifleadeddmsiifiedinsegingAnssuvesafii displacement , stress |, strain wag
iﬁmmé’mﬂ’uédwL%ﬁdauiwzgmmsa%’uLLiaaﬁmlé’LﬁuashaﬁLﬁaamﬂgﬂmqﬁgmﬁmmsﬂmjV‘iﬂﬁ
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14



uni 3
ASN15AEUNNS

3.1 gUnUUUIY

[
av A

nATeiidunsiesgiuagyinisasumassnumussaruaubmanseadou 810e
WU FnTee5y aaedfiulassaiieiuusaniudslasldnisiadsgunsaialuaunig

duaziiou lngldaunsalaanendtanunuuinsgiuvensulessnisuasiauiio
v
3.2 N35IUTUVOYA

n135uTINteyalavinnisauaiInIneninus vilsde uasona1sI¥IN1TH1e 7

::4' 1Y) a v = v i v &

Neteaiuauide lnesieazdaalauansliluunneuning
= A Ao

3.3 L1A924UdIY
NUITHUINNTAAIIZYINGANTIUVDATIET U IBANUIUBAZIINNISLETUNIEIFTUN Y

ks UAulmIaglgISn1stasuiaeIuntanaald kazviin1stas1zvinneluswnsy ABAQUS

TSI FanadIans
3.4 YUABUIUNISNINIUIRY

1. @519 UUTN809LAT985 19U LLANUIUNBDIALASIE MU UAD P LA WA ER S
2. UUIa0dlAsIa5 19U s LN UL RS IBIPRe A A UL WAL LA

3. NS IATITIEAANS LazkUz AU uANUEEMI8 N LHUAU I NIDN AT

15



uni 4

ANSIATIZAIATIAS AT

4.1 nanu

Tunsiemeilassadisiisussadnsndonlaseadisiannsedulnaldldonnuay
a130A1UINMAT Displacement nnguildd1eiil suansliifiuilusunsuaiusniiun
Sinsilasaadsldedsgndasusiugazlnnnsldlusunsy luwadeidlfidenldlaseadis
Cantilever Beam lumsiianegilassadrssngussadn desandulimaldowazimegadu
Tassafredafvinfiinginssuadresuaubulnglddafuii valdivia Airport Uszina Chile

nFeeaf 6.2 luniada Dynamics of Structure 483 ANLK. CHOPRA 1a1slana 2D

4.2 AnwngAnssuvaelaseas1e Cantilever Beam tiWa13142uU Nodes LHAnNzEY

Tun157398

vin1sinaeslassasaudulneddnmesn dusuudauiuuazlilduse 100 Gaduinvane
AuBukazinANsdegUaInlusnsy Abaqus 1vinisasnnsiasnilesidudanuianain
Weuiunguainemansiulusinsy Excel liemduiInvainsulssiunmiizaunagiiunly

v

TumsAnwinuudnasslassainedu q lnedarnsnnldlunisadrwuudiaosnusu asil

M1319 4.2 ArAuaNTRYLIaaNlEaTeuUUTIAas Cantilever Beam

Parameters Values
Density 7850 kg/m3
Yong Modulus 200 x 10° Pa
Cross section 100 cm”
Poisson’s ratio 0.3
Node 10,20,40
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4.2.1 waansilaannnisAnengAnssuvasnuguiiailasuaTuIn Nodes
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4.3 AnwINgAnIINVBlATIES19 Cantilever Beam 310 Free Vibration Damping
4.3.1 wgRnssuvaslasiasedauiuing Valdivia Airport Uszine Chile

Fnssandasadiennsegiaiidaiving valdivia Airport Usgne Chile 9109814
71 2.6 Tunilada Dynamics of Structure a3 ANLK. CHOPRA a31sluinardumiuducCantilever
Beam Taefidnnesadunvubautunarldléuse 100 Safuiivarsauiunagyinisiussesn
Mﬁﬁmﬂﬁ?uﬁ’]ﬁ?miLang‘Uﬁ]’mI‘UiLLﬂiu Abaqus 11vin1sasiensminisideguiviaiulusinsy

Excel iaiisumsiiaseisiglusunsuiunged] lnedirasminldlunisasiwuudiaes dedl

M1919 4.3 AnpuaNdRvasanildasnsuuuldnass Tank (Cantilever Beam)

Parameters Values
Density 7850 kg/m’
Young Modulus 200 x 107 Pa
Cross section 100 cm?
Poisson’s ratio 0.3

©- M =9085.46 kg

72,950.834 N

5Ufl 4.3.1 wuus1@aas RC Tank Example 2.6
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4.3.1.1 HAANSNLAINNITANEINGANTTUVBIATUEY LHaNARI8LSe 100 HIAY

= 4' °
NUangvsInUgULaZUIaan
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2.00E-02 —Analysis
+ Theory

2
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JUT 4.3.2 psmanuduiiussendnensideguiuieg

a3uannns i laannnisdiasizsilasasianiglusunsuaziiuldind onasna
Displacement 7 tianvngufuarnisinsieilnoiduduasaziludeyainldlndideatudunis

guduinsansauilusingi Abaqus 1tglunsliaseilaseainewing o ldeggnees
4.3.2 WgAnssuvaslasea3ns Cantilever Beam (Free Vibration Damping)

A Yo A\ Y A ' a Y] = A ¢ .
ieuandlviliniesiduivewimvininadenginssulaswade Iufenlang Cantilever
Beam 91n1ti9dia¥ae ANLK. CHOPRA luum#i 10 U8 10.2 iognndnssuvedlaseasneiinsdy

sUduegnalstnanasldsuasidudvasimislinniulaeldidu 2% 3% uaz 5% auddu

lnglassainalanuaenisgui 4.3.2
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JUT 4.3.4 uansngAnssunisideguvasnutulisifsuAiiniisainiegluunn

NNTNleINNTIATIzlasIas s TUsunsulag levinnsusulasulesiduduns
Y | Al va v < v ' . . Ay A a s & &
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Yosiamazylilassasenieszisneaduivulenndledmiadl % fviiwaiuin
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4.4 AnwNgANTINVBLATIES19 Portal Frame 3D 310 Free Vibration Damping

nsanandassasialasatondeasiadu 3D Tumalaslaminuadunasaduluudaniu

wazldussnountavasmulpeiiianislusuiwny Z Ineazd 2 Tuna Aduwuu 2 1@ waghuu 4

antaelunuuksnazlonss Point Load warwuufndl 4 w@nazlanss Uniform Load

M1319 4.4-1 ArpnauURvesianildairauuuingaes Portal Frame 3D WUU 2 161

Parameters(la599a134)

Values

Density

2400 kg/m’

Young Modulus

20684000000 Pa

Damping 2% ,3% , 5%
Poisson’s ratio 0.3
F1 2.9880 Hz
W1 18.774 rad/s
NUIRALEN 0.2 x 0.2 m?
NRRAIU 0.2%x 0.2 m?
AITUYIINTU 4 m.
AINUYILEN 4 m.
b3 1000 N.
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.' IlR,'_...---I-"""if-.req uency =2.988 Hz
=18.774rad/s

5U#1 4.4.1 WUU1a84 Portal Frame N32311038U39 Point Load

Time(s.) - Displacement(m.)

0.0025
0.002
0.0015
0.001

0.0005

Displacement m.

-0.001

-0.0015

-0.002
Time s.

s ) % 3% c—"%

U 4.4.2 wgRnssuvaslassdoudauuy 2 e Mdeudmiialdu 2%, 3% waz 5%
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A1519 4.4-2 ANAINIUNNSES 19 UUANABY Portal Frame 3D WUU 4 L&

Parameters Values
Density 2400 kg/m3
Young Modulus 20684000000 Pa
Damping 2% ,3% , 5%
Poisson’s ratio 0.3
PUIAALEN 0.2 x 0.2 m?
NARAIY 0.2 x 0.2 m?
AUYIAU 4 m.
AUYILEN 4m.
[{&N 1000 N.

Frequency = 3.812Hz
W4 =23.964rad/s

UM 4.4.3 wuuINaa4 Portal Frame 152911433839 Uniform load
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Time S

—

JUN 4.4.4 waRnssuvaslasedaudeuuu 4 e MWdeuimiadu 2% 3% 5%
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Dynamics of Structure w84 ANLK. CHOPRA 1hsnasraidulunatiielinsigilaseasnenie aduy
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A1519 5.2 Arasinaztavasnaukauaulnalun1sIns1zilaseasne Cantilever

Parameters Values
Density 7850 I<g/m3
Young Modulus 200 x 10° Pa
Cross section 10 x 10 cm?
Poisson’s ratio 0.3
Damping 276 %
Earthquake El Centro waz So8idoumns e
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g1sulaseandauuu 2 1@ 151101437 Egivalent Static Force wasis Respond
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JsiaweaselunisiesziielUTauiisun Displacement Tuusiazdsninavululassasie 3D

Mlaafralunavunn dauanslugui 5.3.1

A154 5.3-1 AnAsikazdsvesnautiunulnalunisimsigy Portal Frame 3D

Parameters Values
Density 2400 kg/m3
Young Modulus 20684000000 Pa
Damping 2%
Poisson’s ratio 0.3
Earthquake El Centro way S8LA0uUngLEN
NUIFALE 0.2 X 0.2 m?
NURRAY 0.2 X 0.2 m?
AIUYIATULLATLEN 4m.
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dusulasetandauuu 4 1@ eSS 1ukaa13s Equivalent Static Force T9an
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A1574 5.3-2 AnAsfikazTavasnaukiufulnalunisImsie Portal Frame 3D

Parameters Values
Density 2400 kg/m’
Young Modulus 20684000000 Pa
Damping 2%
Poisson’s ratio 0.3
Earthquake El Centro way so8tdaumnzien
NAALE" 0.2 X 0.2 m?
NAAAIY 0.2 X 0.2 m?
AITNYIIATU 4 m.
AIINYILEN 4 m.
YA

Frequency =3.814 H
w, =23.964 rad/s

JUT 5.3.3 wuuinaadlasedauds 3D wuu 4 1 uazaauukuAulng
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5.4 AnwNgANIsUVBILATIES19 Portal Frame 3D WUU 2 Funlamauusiufulng

dwsulasadoudauuu 2 Fu wildldnduurduiulnie EL Centro uavnauusiufulmvos
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A1574 5.4.1 ANAIKALYRVRIAAUHUAUL TLN15IASIZI Portal Frame 3D wuu 2

YU
Parameters Values
Density 2400 kg/m3
Young Modulus 20684000000 Pa
Damping 2%
Poisson’s ratio 0.3
Earthquake EL Centro ka2 S08iADUNELEN
NUARLET 0.2 X 0.2 m?
NIRRATY 0.2 X 0.2 m?
AINUYIATU am.
AIUYIILEN 4am.
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< w =8.176 rad/s =
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A1579 5.5-1 LanINIAIAINLaZUInUDlAsIa1UssnTun lavinnslaauin

Parameters Values
Density 2400 kg/m’
Young Modulus 20684000000 Pa
Poisson’s ratio 0.3
Earthquake soeldeu neien
WdALET 1,2 0.2 X 0.2 m?
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NRRATY 0.2 X 0.2 m?
AINUYIIATU 4.5 m.
ﬂ’J’]@JEﬂ’JLﬂW%‘u 1,2 4 m.
‘ﬁuﬁm 15 cm.
Yield Strength 18 MPa.

U

=
7

Wyows

Frequency = 0.95373 Hz
W, =5.992 rad/s
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