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ABSTRACT 

An objective of this research is to study behavior of building of Faculty of Industrial 

Technology, Uttaradit Rajabhat University under earthquake load focusing on changing of internal 

force and structural deformation. This research assigned the earthquake load by using Uniform 

Building Code, UBC, which is equivalent static force loaded on 2 directions of forces, a short side 

and a long side of bUilding. The study found that when loading the earthquake load on the long side 

of building, a bending moment in a beam is 1,227 kN-m, a shearing force in a beam is 1,715 leN, 

an axial force is 2,390 leN, a bending moment in a column is 129 leN-m, and a stress in a slab is 

25 Mpa. Maximum displacement of the structure was shown when assigned the earthquake load on 

the long side of building. 
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:tJrn1vl(J1~rJ l'J\ll1UW 

50 kg1m2 

100 kg1m2 

150 kgIm2 

200 kglm2 

250 kglm2 

300 kg1m2 

400 kgIm2 

4OOkg1m2 

400 kg/m2 

500kg/m2 

6OOkg/m2 

800 kgIm2 

" t • 	 sJ • 
o III ~ .c:::ll!] :JJ 	 J 0 Q..I 111...•1 rI 
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v = ZIKCSWd 	 (1) 

.A 
!:lJtI 	 V = Total base shear 

Z ::::: Seismic Zoning factor 

I ::::: Occupaancy important factor (1.0-1.5) 

K ::::: Frame factor 

S ::::: Soil factor (1.0-1.5) 

Wd= Total dead loads of structure 
to-ttJ 	 ~t::fdJ.J<v 1C fll{)':tJ ),~{)'Y11i GH\I'U'Wfl'IJfl1'IJ, c= .fi sO.12 (2)

15 T . 

• f ~I ~ ~ 0.091 h
T = fll'IJ'U'tJ'Imm01'1'U'tJ\ltI1fl1'J11 'W1t11lJ'W1'W1Y1 , T 	 (3)
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I 9J 'v tit 'J} 9J d 
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" .. " 
QJ 

Qlt ~01.:::::l CiQ,i ~rJJ 

'If'W\?IW'l I'lm(Jfltlmtu'll6~n'i~tlll t'Utlfl'hltu:::fl1'im:::'il1(JUUUt'lf~!ff'U(Linear Distribution) 

(4) 


QI Q,I " "" h = 'i:::~unl1:U1\l~'lI6.:J'ifU x 
x " 

W = Dead loads U~::: Permanent live loads 'lI6~Ui?ltl:::'.ir'U 
x I I " o ~ ~ Q,I QI t 

F = HHm:::l'llt'WlIVI'i:::~t1'lf'U ff~ff~I'}f'W F :: 0.1 V 
" • t~ r 9J • ~ d 

F = 0 mtu f111Jfl1'Htfl1.:J (T) 'lI6~61m'i'W6(Jfl11 0.7 1'W1'V1 
t 

d, ~.ct. 

!ttl::: F =0.07TV mtu T> 0.7 1'U1V1 U\?I F 0.25V 
t • ~ " 

Vll"n3n 2 U'i'l!lN'U~'U ilnVil.fi'lm:::l'll l'Wul'itl:::'.ir'U 

., 
<V 

'If'U W (ton) hem) F (ton)
x It 

11~.:Jf11 555 17.5 65.54 

5 806 14 76.09 

4 693 10.5 49.07 

3 693 7 32.71 

2 745 3.5 17.59 

792 0 0 

3. Imtlihi;l6~''Um':illf1':il:::H 
" I 4 A ~ 9J ~ & ~ \IJ 'jJ'i1U'jll1'l16\!tl\?ll~ "l I'VHll!f1'i1:::111f1'i~ff'i1.:JVI.:J11:U~ GJf.:Jtu'U ttJmll'll6nll1'W1'l\?lll1'W'i:::'i1'lf 

1JtytY~f1TlJfJlIf)lm'i 'W.ff. 2522 Ut'!::: ifflm'i1li;l'tI1'U!lri~tJ'i:::tl'lffiVltJci](1ffVl.)1~wijU'U1V11~m'jitf1'il:::rf
'J/" ." SI.

1fl ';i ~ fffl~~~il \il6m ruti111 '\J flU 'i 'i 'FJ flfl~l1 ';j 111ntlti111'\JflU'i 'i'FJ fl'il'i Ut'!::: mruti111'\J fllJ'i'i'FJflfl'll1nlliltl 
" til11 '\Jfl U'i'i1Qfl\l';iUt'!:;UH1IN'U ~'U i111 

.................................................... 
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~ 

Nt'1fll'jrlfl1::l1 

" " rlt'1fl1'51~ml~rf'VnJ'hmwltn,:jfffl.;Jl'U'lhl1'wmJ'j'5'VJfltlfl~ fhU'5.;J~~~fl~~'W~,:j"1~!'vhil'lJ 202 
t JI I V 

.clt 0 f1 v • ~ lIJ IjI o!J} QJ 1 '3J' QJ .::t. ~ .dl l.::l

kN-m mtJ'illi:'!tJ.;J ~m~HUrl'W~'W m1~'IJ1111m::;'\'l1V11,:j~1'Wff'W'lJtJ.;J flHff'51.;Jfl1UH~~VI!fl~'IJ'W1I1flflJlfl'HU 

~ &:!l~ c::: 'j} Q od" 1 91 ().Id~JI 

mflt).;J126 kN/m 'H':itJfll'll~ll'W'5tJ1'.m~ 62 Ui:l~mWUHfl':i~VI1V1~1'W(Jl1'UtJ\I flHff'5l.;Jfl1UHI'lII'lIVI!flI'll'U'W 

lJlflfr:hmwmfllJlfli).;J 1,227 kN/m 'HltJfl~I1j'WftJl'Ji:l~ 608 

l,fM(I 

1,::00 

4UU 

-+-lliM 

....Jfln.»h.!~ 

....... !J\nl~m:n} 


! 
"... 

~ 

Vi 

10400 

1,200 

e l,OOO 

n bOO 

. (. 

(h~1J~Ulm~i')lfrll 
, . " 

ltlfi 9 UHl>1fli;l.:tllfli1tn<fl~\l1\lfll\l 

, .t::1 ~ ~A~19J .::t odjl i jJ. 

1I1flflJlfl':itlUl'mtl\l 756 kN 'H'5tJfll'lllu'W':itJUi:l::; 387 !!i:'!~mWt!Hm::;'\'l1V11'l11'W(l11'UtJ.;J ~fl':i.;Jffn~muH 

~ d~J '..:::1.d ~~~I'JI 
mtJ'WVI!fl~'IJ'W1I1flflJlfl'5Wmn1l1fltl\l1715 kN 'H'itJfll'lllu'W':itlCffl::; 878 

" 
rli:'! fl1':i11f1 'n~rfn'.iw 1m\lfffl'll'lJ'1!rm,rfl'U'5':i'VJfltl n~ Il'j \I\9l1lJU'W 1Ufl'W~fl~~'W ~.;J ~~li'hil'U 

, " 
1,410 kN lijtJili:ltJ\I'1:1m:IW~UHUp,j'W~'W''H1m::;'Vi1'illflf1'1'Wif'WUi:l::::~1'W(Jl1'1'1'lYh UHm::;'Vil\9l1lJU'W1 

Ilfl'Wiirhmflfl11mwmni),:j490 kN 'HltJfl~I!1j'W 35% Hi:'!:; 2,390 kN 'HltJfl~I1j'W 170% \9l11nh~'lJ 

__,l,,,"'{"";,, 

3500 ........ ,t",...l_". 

I~OO 

,OJ'" 

___---,-------4,----

I "., st. . " 
ltlfi 11 UH<flllJ!t\l1tm'Wtl.:tllYl'hnYl~\lhmn ltlfi 12 filU'J'lI>1Yli;l-:JlI<flli!n~~\l'hmn 
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• 'J/ " 'J/ 

fhUH~IPl.yjtfllPl~'Whmnfl·Hulm,rff~l~f1J'wnt'lrflUfl~ rilHH~lPltfllPl~'W'fl':I'q'lPltvhnlJ 37 kN-m 
oCt. 0 IV , ~ 1rJ 0 CJ} QI" CJ} I QI .ct I l.d ~ 

tlltl~l't'1tl~'t'I fl£l W~ tt1 ~UN'WIPl'W ! 'I11m~'VI1~lflIPl1'W 'ff'WU 't'I~lPlllHJ11'WlJ1l tt1 ~lPllPllJf!11l1flfl11flHUU1mH 

"'Ia.o:lt9J ""l "'Ia.?I9J 
220 kN-m 'I11tlf!lPltlJ'W1tlV't'I~ 597 tt't'l~tl~ 129 kN-m 'I11tlf!lPltu'U1tlV't'I~ 350 

v I 'J/ " 

N't'I fll1 ltf!1 1~...rmw1fl'j~'ff~l~ f lJ '111 mYfllJ 1 1 'VI flU fl~'\1111£Jtt1 ~ Vi tfllPl ~'U1'U UH'U Vi'U 'ff~ 'fflPltvhnlJ. . . " 
~ 

" 
10 Mpa tlltl~l't'1tl~~f1£lW~m~UH'W~'U 1'\11m~vh~lfl~1'U ff'Utt't'l~~1'U(Jl1'WlJ'.h 'I1111Vtt'J ~1'UttH'WVi'UiJril 

(a) (b) 
I ,'JI 'JI ~ 

l'lHi 13 '\1lhvlI'j·:rvhfi~~'UhmN'UYi'U (a) m.:jm~·1'11V11\1~1'U«'U (b) IIHm~'l'ilV11\1~1'UV11 

N 't'If1nftfl£ll'W l)~flnll fll 1 tf! ~tl 'U1911'Utl~1fl'j ~ 'ff~1~ 'W lJ ,111f! H'ff~1~~difll 1!f! ~m..J19i1 Iul'U 

Y1ff'VI1~!~V1nlJ!!1 ~ !tH'W~'W 1'111 ~1l1fl1 ~vl-Il 'W !!'W 11llJ(Fx) llPlv~fl£lW~ fll1 tf!~V'W 1911'Utl~1f!1 ~'ff~l~ 
" , I " 

m W'111 'I1tJ fllJ 'j'j 'VI.flU fl~ 'WlJ 11 fll1 tf! iitl 'W 1911'Y1l~ ~1'W.u'1~ U't'I~!! 'W 1~~ tfllPl ~'W 'ff~ 'ff1Pl. t'vh n lJ 0.5mm U't'I ~ 
~ . ". 

0.45mm \9Il11r;ll~lJ !lltl ~l't'1tl~'t1fl£lW~ II1 ~ !!H'U~'W 1'I11m~vll~1f1¢{1'W ff'U 1t't'l~~1'W (J11'WlJ ':h fll1!f!iitl'W1911 
91 . " IQI3J .<::::Io~.:::9: 

'VIl~lPll'W'lINII't'I~1I'U11Pl~!fllPl'U'W'fl~~lPlt'YllfllJ 80 mm, 6 mm 1I't'I~184 mm,19 mm 

x 

oQr, ~ " d.. I ~ tq 0 9J '1 CJ) ..::i • 

'Wl) \91 m 1 11 'IItl~m'W,!m It't'l ~ 'W'U flHll IIH ItN'W1Pl 'W !'111m ~'VI1 'VIl~lPll'UV11'Utl ~ !m ~'ff1H ~~llm . " 
fln !U~V'W ItU 't'I~tt'J ~ fIlV1'W 'ff~ fl1l mw1f! 1 ~ 'ff~l~flJ'I1l'11tJfllJ'j'j 'VI flU f1~tt't'l~ mw 1t1 ~ IIH'U~'W I 'I11m~'\'h 

~ . 
" I " " ,SI I 

'VIl~~l'Wff'W'Utl~ If!H'ff~l~ llPlv'I1li1vm~Vi!fllPl~'U'fl~~~nh'W lmli~~!fllPl~'WVii'W 1-3 9f~ !~'UN't'Illl~lfl~l'U 

1tl~flJ'Utl~tllm1!~'UttlJlJti~11I11'W( Fixed Support) '\'1-1 hnf!1 ~'fffl~~~l'W lli'ffl1l11mf!~tl'W19i1 Iul'U . " 
Y1ff'Vll~'U'e)~1I1 ~m~'VhI~ ri~N't'Il,r!fllPlflnri~th(Jm~ m~vht.u'lVilm ~ 'ff~1~ri1'Wi1ll1flf)'.hufl~ 
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"'"1. 'Wqflm"UJ'lHHfI1U 
'''' , 

Nb'!'U fl-31lJllJhI~~fliilnfl;ihl b'I'-3b'1'l9I fl'iWii il-iihlHUN'W~ 'W i 111lJ1fl'i:::'V11 l1b'!~mW iiiiuH 
v " . v , Sf !V 

, "" 1Jj 9J 0 9J;y 1 9J <V "" '"l "".... .... 1 "" 
tlN'WI9I'W ~1111'Ulmm~'VI1'VI1-3fllhlrlhlUb'!:::cn1'Ufl.:J flHb'I''Jl-3 UHflI9l1fll9l'U'W't\l-3'tI9l'VI'l1'W 5 Ub'!:::'l1'W 2 flenJ 

t jI , rp 

fhUH~fl.yjlnl9l;i'Wrr:rrt'19I1'Vhn1J 202 kN/m 328 kN/m LAb'!::: 1,429 kN/m ¥lll"H:h~1J 1191t1UH1~fl'Wiilnl9l;i'W... . 
, . " 

~ .:J'tfl mw.yj il-iiim,mN'W~'W i1111.fi'll,l1m~'Vhub'l:::mw.yjiiu'i .:JUN'W~'W i111!.fi'1lJ1m:::'Vil'V11-3~,'Wf{'W'Ufl.:J 
" 'JJ 

1m~b'I'~HjShU'i-3!~m,Hnl9l;i'Wb'I"Hl'fliifilUH1.Qfl'Wtn~;i'WffH(~fifl 195 kN 952 kN Ub'I::: 1,910 kN 
~ q ~ q 

.. 
"" , "'!

3. 'Wqflfl1'UJ'lJMUNU'WU 
, " J i1 , 

mwiihiiiU'i-3UNhI~hI i1111.fi"lJlm:::'Vi, til'Ufl~11lhtlm-31nfl~hI't\l-3't~ 11::: flgiii'W m W ii 
" "1" t 

iiu'J -3UN'W~'W i111!.fi'lmm:::'ViTYIH~'hlf{'W'Ufl-31m -3b'1'~H111htll1Htnfl;i'Wb'I'~ff~ll:::mj.yji'W 5 Ub'!~mw.yj 
'JJ ". '" • 'JJ 

iiUHUN'W~'W '111t.fi'lmm:::'Vil'VI1-3~lWn1'Ufl.:J 1flHb'I'~'-311'J.hmtHtnl9l;i'Wb'I'-3b'1'fl'il:::t){j.yji'W 2 1191t1iitil'Ufl~ 
.. q ., 

• 'JJ 
, d~~ tQl OQl 

11'W1mn~'VItfl~'U'W~-31:l19l1mfl1J 10 Mpa 8 Mpa Ub'!~ 25 Mpa flllJb'IIl9I1J 
Q 4 Q.I "\ SI 

4. 'Wqflfl113JfI11~flt'lf)Ufll'UtH IfI'~t'I'1H 

1m-3ff1'1~1l:::iifl1'i!fl~m.!~1111 1'WVlffm-31~(nn1JU'J -3UN'W~'W '111 .. . 
I A liI 0 <r v ~ QI ,....-:::i, .:::t~.c:t' A lIJ 9J 0 

UN'W~'W A111mm:::'VI1 tflHff'il-31l:::1flb'!fl'Wfl1 'WUhl1fl~ 0.45 mm. fl'HU'VIlJUHUNhll9I'W A111!'UllJlm:::'VI1 
9J.1: 1 9J "" d! '" lJt.l9J 31 .. .,;.. I "" lJt 9J 0 

m-3~l'Wff'W'Ufl-3 flHb'I''J1-31l:::lJfl1'jfl''fl'Wfl11U~1'W'U1-3 80 mm. mW'VIlJU'i -3UNhlflhl 1111t'Ulmm:::'VI1'VI1-3 
!Ii 1 9J '" d! .... 1Jj.I31 9J

19I1'Wt'Jl1'Ufl-3 ~flHb'I''iWil:::lJfl1'ilf1''fl'W¥ll1 tlJfll'W'H'Wl 184 mm 
~ 1I ~ • 4 lfI 0 9J 31 .::::! • 

'I"It:]flfl'i:ilJ'Ufl-3fl1'W,lfflUb'I:::'I"I'W mWUHUN'WI9I'W l111m:::mm-31911'WU11'Ufl-31m-3ff:il.:J1l:::lJfl1 
• 'JJ 

f11'Jl1H1tJ'Wu11b'!-3U'J Hna1'W ~ -3 fl11fl'iW1fl'i -3ff~1.:J11J11111irfl1J'J'J~fltl fl~u":::mWU'J -3UN'J.1~'J.1 i'H 1m:::,,11 
'VI1-3~'lJJ'W'Ufl-31flHb'I'1'1-31~U11thCJUH~lnl9l~'Wff-3ffl9lri1'W l11\;u'il~anl9l~'J.1~.ff'W 1-3 ~-3fll'il!1J'WNb'llJnlfl 

'" q u 

:!1'W'ifl-311J'Ufl-3fl1fll'il1J'WU1J1JUl9lu'llW Fixed Support) ...l1lrf1f1Hff~l-3~:!lhli,.jfflm'Jmfl~fl'W~1itl 
• 'JJ 

1'WVlffm.:J'Ufl-3U'J -3m:::l'h'~ ri-3N(;'t1'I1'lnl9lf11'J ri~(hfJm -3 m:::'Vil1.fi'liilfl'J -3ff~Hri1h1ilmflfl'-htl fl~ 
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