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Abstract

Unreinforced mud—britk (adobe) structures are e>7<tremet>7/”fragile when subjegted to
seismic forces that can result in human ca§.ualties and asset damage. The majority of
unreinforced adobe structures ‘are usually found in developing countries as their
construction is easy, cheap and requires little skill. There are many adobe buildings located
in the northern part of Thailand, an area classified by the Thai government as a seismic
hazard area. This research investigated the seismic performance between circular and

conventional square construction of unreinforced adobe buildings, both with and without



openings. Static tilt tests were carried out to evaluate the seismic performance of square
and circular adobe models constructed at a scale of 1: 3. The models were subjected to an
increasing lateral load when tilted from the vertical on a tilting table. The lateral component
of model weight was used as a parameter to quahtify the maximum seismic force for each
model and indicated that the shapes and the openings of unreinforced adobe buildings are
important factors in the seismic resistant performance. The circular shape indicated a better
seismic resistance than the sguare as did buildings with openings. The lighter weight of the
models with openings and reinforce adobe vxf_alls with fabric nets influenced the ability to
resist the lateral forces. Adobe constructions in seismic areas should be built in a circular
shape and designed to minimize the overall weight. This will assist in decreasing potential
damage to the structureé, reduce *atalities and asset losses during any earthquake event.

Keywords: Adobe construction, mud—brick, earthquake resistance, Static analysis
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el g gl - Reof load . Total .. Total -

Model shape. - thickness P fen I}g;ierzszon height - pre{sul;e}'i reofioad, . -Wall load.
Circular 31 1.2 (Diameter) 0.82 2 2.25 1.56

Rectangular 31 12x1.2 0.82 2 2.25 1.98
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ratio (m2) P fc
1 1.2 0.036 35 972.2 680.54
2 1.15 0.034 28 823.5 559.98
3 1.15 0.034 39 1147 779.96
Average 1.16 0.034 34 980.9 673.49

=

d! - a _ a 1 %4 ¥ L2 d o W o/ v a o
"Nfﬂ’]ﬂﬂ’ﬁu'lﬂ@uaiﬂuﬁﬂiuﬂﬂﬁwqLﬂiaﬂ"lflﬂﬁ@llﬂ'lafl’e]ﬂ HANINAFBUNUIINEUDTAUAUER I

u

@

WFIAINSaSULSIeRady 673 kPa 31NNITELNARANITIAGEINUIT LIINRaRtaAnTENNoud gAY

=

o wY Tw o & v ] ' Vo 4 v ' & v
uanludnuaizaeimsnszaneiilifuddufeu wiloustheliTan sudtilunam 1wy unau iy

2 a A

Wleadiguianiveaesonuitedunui Sghufivgrauisll anninfunslafdivusiniugasuuy

«a

a a o

o o L7 o o o ! o w .
Wanfifouri lnonrsvadavasdsauauuuuienldarniasdaaassinnu 667 kPa (Samali 2011)

43! 21 o o w A‘L 1 1 o)
‘(j\ﬂﬁﬂ']ﬂ'\ij\'lﬂﬂ‘l’l HULANRWNUNTAN

[
SHa | e

wdniidsAuRunmawsaivanmsmnuan Suiunoadunii@ghunsanay dwiudiu

Aefldlunisuszauseninedgusazieu Idunaudsnumavhdgaufuuaiinnummainit 4

a 1 [ as a a o LY { Py
ArIUeduRaniniy 10-12 fadwns lngswasifunvuinvesiudiaesuandlinmmand 1 e

a a a

entadghuulrnanugeiidesnts viudiaesazgmiananuan fidliaundisdazudeain gui 2

£l

S e

UAMITUROUNIS DA 1L 08B TR LAY

W ) @)

42



® | @

N 23 uandriuuseumsieaitedgiufugunsala

“yRsnnisiaudiaeuiiain vudiaessvgnAasaaerudulien uasnmgamaelivion

v P or w v oW Ay | B — o 9 o o
Aruu et vidnvemaselildniiny 2.25 kN ieiliedrasagduuuntsiudiminve sl

1 o

yudraadilmilouduermsdunuuiiiminudsennssin UM 3 uansdunaunisfafmdann

AW 24 LARIRARS

3.4 JangunIaluaziBniveass

3.4.1 Wizl FuiBen (Tilt table)

o e < 17 é-’ J at 1 a A

IReuiuBaagnesnuuunazaiiuiievsasuanuasinsalunsiuusaeiuulug (GUa 4)
auvannguiswdadiisuma Teeddunsneainiieusdondnenssudians anivgrduuseag
& ca 4 4 ) v & I 1 a_a o
wulfzguamasudnTagnasn@usnmanuelu wun 5 dafums guna 1.5 WeT x 1.5 wes Inedluedy

o = { o o & ea v 4 o <

ana1AIT ALY 2 dadwes Nadeudeduiulfzduuy Weiuewannsalunsdainie

guhsumaniudgiufvdmiunraiwdajudiaes wiusdensedavunn 2 du gniasaliviim

43



s

sruldvediizivan dwiveniulfelibsmiliu duandinugui 24 wiuwaradndailasasnay

P Sy 1 o o & (o4 < & ] & o v o é}
gnAedslinutheiuinnids IReudnamesvetiussninmssnvadey  aelfzfiusudus
annsasniBeniauligea 55 s ulumdnuuuenamul 2 faduies g1 5 luRLng AnlAw

s t o A a g‘J’ al ol ¥ B A ol Py by )
Srflvpnjudaesasgieifasmindudanulie iedssiumsidiBanusadeuninugiuves

) [J °/

=l <t =l a asm 4 Y o é‘J o’ 5% ¢ 1 o
vuieslurazender  Fantdinmaddisinarbildifieuivenasdssimillumemssiukuiulnm

b}

934

n
3

5 mm steel plaie with checker
plate floor surface on lop

=
‘—__‘———'—_uth
Loi i}
nl

A

PLAN SECTION

o = ‘e o e o o v X o o
AINN 25 iﬂEla:ﬁLaHm‘dumﬂaﬂlmswﬂimaU\‘l‘l’l’aaﬂLLU‘ULL’@::ai‘]\‘l‘auﬁ'M‘SUﬂ’li‘wﬂam

3.4.2 MytssdluAruannsalunsiuususufulvaiuies
a P o a U w Q da v @ o v o 1 & o
waaniuitaelaiunisfissmaenntuiieuies Whenuiudesssasey gnantiuduen

& ¥ g v = LY 1 ) @ o
31 0 e3r unsERUTINgMiuTesTusnuTailwevjudaed (first shear crack) §3dbvinnns

Tudinyuesenseiivils  vassintuldvasgnonlidsafiudy  sunssvinfudiaaafanisitivie

u

Waanediovn  (total  failure)  3dwinistuiinuuedriaieiaes  waanintudiysesaiilaly

AMUIIMILTLARUEANT Y MTausInTsviaud g auEunif (2) ludursndwinyudiaes

(W) i Iann1sdidghunasiunedldlunsdeataiudasmiomminndaimin wasiivsuiu

B % o o) IA ’DI ot
UMUNTDINAIAT LHDTUIMMUNTIUYBIBIANT

44



(3)

AN 26 UAAINIVIAABUYUTaamssnaxlail

Hoalanqeldsiyiudee

45



o < I I e as o o o R a
AW 27 wananisveasaUTeuiisussrisiudaesfisUnsadvisudasauuuiliidendauasiuy

Heaaln

o <t P 1 ) @ ‘7 11 Q dl
AT 28 UanINITVARERLUTEUWIBUTE I suT Res g UvasnauuuiibiiveUauasiuuiideads

46



3.4.3 mydsduanuausolunmsiuusadouveanibdghuv

C )

duiuguuuumanaasimaaiuanyanIalum I UL LA U W IB gAY Tag
Uspillunnwdsgaasieluil

1. snfedgilaifinizany

2. nifedgitiinisa 2 ¢

3. HUaRdAtEs UM A UUNNaERN WAIINATTRNURS 2 AU

laedgAuaugminnedeuiu 3 4u S 9 ganedeu (Ussiavas 3 ¥0) uazhlunnuns

ks uazhlunedsuasawil 27 auauumismaneaeumas BS EN 1052 — 3:2002 Methods

of test for masciry - Part 3: Determination of initial shear strength mmwa:ﬂaaﬂﬂﬁﬁﬂ'gﬂuuu

o
MINAADIRUN AN 27

F

—asthiiseuiiuiig

qnfan

/v.n’ufﬁ:wmﬁau

W/l

< ’ @ @
DN 29 LLﬁﬂ\‘IEULL‘U‘Uﬂ'ﬁ‘Wﬂﬂa‘UW"ILLiQLaE]u‘UENN‘UQﬂu

dunsusstiiuusadeu (F) Uu mudyldnsnaleeiidendaniioudguainans uagldag

‘U'MUﬂLL‘UUW’ﬂuﬂ']’i’)ﬂLL‘Nm‘Vm auaﬁmmmiaum wazu ﬁ‘]LLiQﬁ‘lﬂLﬂiﬁlUW}E}Uﬂ??ﬂﬁ?ﬂ?iﬂiu N157U

usudeuvemiia 3 Ussiam muamﬂuiﬂmw*ﬂ 29

47



ATWA 31 AR

ATVAdaULILEsULaZNITIALTAdau

48



PNTBnIneaeais 2 JUuunaessswuindulsed awnsouansants

EasduAnITea alasHanITIAs IR U U SR LY

NNA 32 dnvalensIURvTeIus neneAusEr I sTsRuTianuiusalanaSunnane

a

9

v Q)
JuNAaY Ing

49



o
U¥N 4 Nan1ne&ass

Tuuniluanisanimeaesreniuiassduninauuasdnsa laevhmalIsuiiguieming

wuusiifiviazidenln Tauiiuanmanmmeasaiuanuudtswesiidgiu lnsuanieavdon

NITNAABIVN 2 NITNARDI AT

4.1 #anInaseuvudassiegunsnaulasinsa

a o/

MaNIMAgeUANLEUNInluMITuL TR uRUbn e uTta sl udgAUAU Kagun e

s
) as

k]

as 1 a va g PR
Fuusauruaulvalasniigunssdivas

=l

o d o
ALV YUINIFLA T IINAUNIUU UL

o

1

»
v <

NTE NIULYUA

doutauazlifivenin wunthuRugunsenauiasannsaluntg

doaauazlfivoal s uonarndudawudn

P o Aoy =t o 1 a va 11 o A W o
vudaesfiitendadnuansalunsiunsasuiulmlasnivudiaeddadiv lnsuans

NYRLLDYALUMITIT 4 LAY 5

A3l 5 nansvaaesatmiilinses udnn ivRveudtaesgUnssdindsudn

L7

3

Square Shapes

Square without opening
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Horizontal force (HF)
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Circular Shapes Testing
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