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tI1fll'j ~1'U'YI1'Ufll'jJ'U 'ff~l'Vitl'U'\ltl.:Jll~'U~'U1 'H 1~ ~H111t'l1m i'mtl.:J 'H~ tI~ ,r~Ylll ~mi1'U 'j l'llflU 'H~ tI 
ol:\ol:\ ~ \II 9JQ.I , _I oIl::lto d ol:::li ~ d..::::., QI e:t.oIl::lto 

'U91~flfl~~.:JI~'jU UtI~~191~'j~fltlU1'l11'll'W1t'l1fl'j'j1Jfl1U~1J ~.:J1J1t'l1fl'j'j~~U1~1t'l1fl'j ffl'\ll 

ol::t.'" , "ol::), ~ til 9J 0 0 _ 14 4 4 
. 

Q.I oIl::ltod 

1t'l1m'j 1J ltJ1il 9l11JflfJ'H1J1V11~1tJ1t'l1m 11l'U rj 'H fllll 'U~'U l~'j fl'Wlll~~~~mtJ1JtI'lItI'j U'j tI~11i flU 

'" 
til'U1WU'U 

~tI ~ tilff1JlJ'j~iY'YIf'\ltl.:Jf1111J1;j'1J'\ltl.:J1l~'U~'U1'H1(Z) '\ltl.:JU~l1Wl1 (;) "1"~l't'hnu 
I:!!l , .e:::t, d '~'9JICV 4 I

0.(;)0 'H'jtl1J1flfl11 ll~~U'jl1W'YI ~ 'H 'lI1'YIlflU 0.r;nr;;J 'H'jtl1J1flfl11 

;j'tI r;;J 9l1flW1~V1nUfl1'j'~tI1fll'j (I) 1'H'~ ~~~tl1lJif.. 
'" 

'lI'U~'\ltl~tI1fll'j 

((;») tI1fll'j~~11rl'U~tlf1111J1rl'UtlV'\ltl.:J'ff11il'jW'lI'U 9l11J;j'tI r;n.. 
(~) tllfll'j~lrl'U~'I11J~1Jfl'Uflf~'Hd.:J C'J '~1J1flfl11ffl1J!tlVfl'U 

4 
(r;n) tI1fll'jtl'U C'J 

til'\ltl~ 

(;).&'0 

(;).~&' 

(;).00 

I 



lnj'l 1i11\g,. , '" 
Ifl:JJ	 Gl \g,d m)tJ'YI db 0 ':i1'1fn~~1'4t1.1mll 

':i :;1.11.1Ufl:;'1f'l1fllm 'HY~l'li'1.JUH ltJUtJ1':i11.J fl1'UtJ'I K 

(Gl ) 1 ~ -6 1"'" 1 "0 "'.... .... Gl ,c;nc;nflH'Cl' l'lCJf'l fl':i1.1Ol':itJtlOU1.11.1 'HOlmH':i1.1U':i'ltiltJtJ (Shear Wall) 'H':itl 
>I 

lm'luo'lutJ'I (Braced Frame) ~ltJUHli'l'H:JJflltJutJ1':i11.1
 

1 ~ -6 1"'" 1 "1" '" d", '"
 (1i11) flH'Cl' l'lCJf'l fl':i1.1Ol':itltlOU1.J1.J 'H flH~ltJUHflfl'YI:JJm1:JJtl1tJV1 o.bd 
>I 

(Ductile Moment-Resisting Frame) ~ltJUHli'l'H:JJflltJutJ1':i11.1
 

1 ~ -6 1"'" 1 "1" '" d '" "" '"
 (c;n) flH'Cl' l'1CJf'l fl':i1.JOl':itltlflU1.11.J 'H flH~ltJUHflfl'YI:JJm1:JJtl1tW1':i1:JJ01.1 o.do 

rhu'n 'Ii'1.1 UHt~ tltJ 'Hitl1m 'I UO'l utJ '1~ltJ UH ltJ UtJ1':i 11.J 1flvij~tltl1'HtJfl 
>I 

ltJOl':ifl1tJ1WtltlOU1.11.J ~'1U 

(0)	 1" '" d", "'" "1 1 " flH~ltJUHflfl'YI:JJm1:JJtl1tJV1~tl'l'Cl'1:JJ1H'~ltJUH tJUtJ1':i11.J fl 
>I 

1'" ."	 1 '" :JJtJtlVm1':itlVfl~ \g,ti 'UtJ'IU':i'l tJUtJ1':i11.J'YI'I'H:JJfl 

1 . rro Q,I .:!I .dl ..:!I oC:to('U)	 OlU'n'l':i1.JUHn:ltltJ'H':itl flHUO'lUtJ'It:JJtltwm tJtl'Cl'':i:;~10 
•	 >I1	 iJ QJdc:l oCt jJ JJ 1 1fj}Q,I

m'lmtJU':i'lflfl'YI :JJfl11:JJt'HtJ V1~tl'l'Cl'1:JJ1':itl~ltJU':i'l tJUtJ1':i11.J fl'YI'l'H:JJfl
 

(fl) 1m '1~ltJU ':i '1~fl~ ij m1:JJtl1'UV11 1:JJ fl1.1fhu 'n 'Ii'1.JU':i '1t~tltJ'H i tl
 
>I 

1 m'lUO'lutJ'I~tl'l'Cl'l:JJl':itl~ltJUH 1tJutJ 1':i11.J 1~li'l'H:JJfl lflvfffl"Y1tJ 

'Utl'lU':i'l~mdh~tllfl':i'l'Cl'~l'1U~fl:;':i~1.J1.J1..rd~tJ1t1m:JJffflri1tJfl11:JJfl'l~1 
>I 

(Rigidity) lflVfll'U'lO'l0l':iri1m'YI'Utl'lUH':i~'H11'11flH'Cl'~l'lli'l'Cl'tl'l 
>I	 >I 

(d)	 'HfJO'l'W1 ':itl'li'1.J~1m'Cl'11~~tlVO'h d IltJ Ufl~ijUO'lUtJ'IUfltm~1~1~~'1tlQ Isl.ti 

1.JtJtllfll':i 

'H:JJ1m'H~ ~flflW':i:;'H1l'lfl1 K fl1.1fl1 C 1'H"Hfl1~1'lfltvhfl1.J o.GlIsl tm:;.	 .. 
fl1\1'1'lfltvhfl1.J o.li11ti 

Gl.O 

lm'ltllfll':i~l:JJ (Gl) (1i11) (c;n) 'HitJ (d) 

~tl GlO fll1.10l':iU01'1~1:JJ1in:JJ'lr1;l'Utl'ltl1fll':i (T) ~11~'Cl'1:JJ1':itlfl1tJ1Qll1lfl11.Jm':iU01'1 

(ti)	 lm'l~ltJUH~fl~ijm1:JJtl1UV1~lflfltm:;lfl':i'ltllfl1n:;1.J1.JttJ '1 tJtlO~10 

•	 >I 

m:JJ1in :JJ'lr1;l'Utl'ltllfll':i1Atlo Iltl 'I lflvii fltJ 1 'lffl1tJ1wm:JJ'Cl'm ~'1~tl1t1ij..	 .. 
(Gl)	 d1'Hi'1.1tllfll':ii11 t1lJo'lr'l1fll..rfl1tJ1Ql~1:JJ \1m 

O.09hn 
T = JD 



In!l IsDIOl). 
lrllJ G)lsDci ~{)"rVi ~b fl 'J l'1fn'il 'il1'WI'Umn• 

T = 0.10 N
 

4 A. ~ Q,I A.
Q,I I::!JI 

tHl fI111J tY.:J'\Jij.:J'Vi'W{)lfll'J'lf'W tY .:Jff~1~'il1m ::~'U'Vi'W ~'W 
~ ~ ~ 

ihnl1fJ1r1'W 11J~'J
 

D flij fI111JO~1.:J'\Jij.:J 1f1HtY!H'\Jij.:J{)lfll'J 1'WVlflVlH'\J'W1'W O'UII'J.:J
 

1I~'W~'W 1111 iim,hfJIrl'WI1Jm
 

Q,I " 4 0 Q,I " "Idl4 Q,/4.oC::lo

N f1ij 'il1'W 1'W'lf'W'\Jij.:J{)lfll'J VI.:J111J~Vlij~l11 'Wij'j::~'U'Vi'W ~'W 

~ij (j)(j) 1'W f1l'J fl1'W 1W IIH 1l~'W ~'W 1 111~ m::Vi l~ijij1f1l'J111mi1'W ~ H "l '\Jij.:J {llfl1'J 

thtY1Jlh::ffVli 
~ 

(C) 1'11'fl1'W1W~llltYm ~.:J~ij1iJu 
~ 

~ 

C = -' 
IS.JT 

~lfl1'W1WthtY1JiJ'J::ffVli~A'1Jl0011 0.(j)Jg, 1'11'1~l'vho'U 0.(j)Jg, 

0' , " , " 

~ij (j) Jg, th tY1J iJ'J:: ffVli '\Jij.:Jf1l'J iJ'J:: tY1'W fI111J ~ li 'J'J 1J'1f1~i'J::111 H {)lfll'JII 'l::~'W ~'W Vi~.:J 

{)lfll'J (S) ii~.:J~ij1iJu 
~ 

:; "" '" 'l O't:lW::'\Jij.:J'lf'W~'W 

«(j)) 'I1'W 

"" d
(Jg,) ~'WIl'\J.:J
 

(1Ol)) ~W)ij'W
 

(d) ~'WUij'W1J10 

tl1'\Jij.:J S 

(j).0 

(j).Jg, 

(j).~ 

1sD.~ 

"'I1'W" 111J1Uil.:J 'I1'W VI•m,o't:lw::1li11'il::lrI'W'I1'W ml'lU'I1'W1 '1f'l (Shale) 111ij~lrI'W NilO~llJ 

li'J'J 1J'1f1~ 111ij~'W "0't:lW::Il~.:J~.:Jiifl111J ilo'\Jij.:Ji'W ~'W 1liln'W bo l1Jm ~li'Uij~l'I1i1iji'W'I1'W Il'l:: 

~ij.:JlrI'W~'W~iiltYnfJ'jm'Vi~ 1,f'W Vl'J1U m1~ 111ij~'Wl'I1UU11l~.:J 
.oC:lo d .c::9 .oC:lo QI d d d ol:S t 4C::lo I .d Q"I , 4 

"~'WIl'\J.:J" 111J1Ufl.:J ~'W'l0't:lW::1I'\J.:JC)f.:J1JfI111J'l0'\Jij.:J'lf'W~'W1J10f111 bo l1Jm VlVI1Jij~I'I1'Wij 

-5'W'I1'W 1l'l::~ij.:JlrI'W~'W~iiltYnfJ'jm'Vi~ 1,f'W Vl'J1U m1~ 111ij~'Wl'I1UU11l~.:J 

"~'W Uij 'W" 111J 1uil.:J ~'W I'I1U U1U ij'Wil.:J ~'W I'll UU11l ~.:JiJ 1'W 0'l1.:J ~11 'W llJ 10011 G l1Jm 

d ~ et. 4 \I] 'dll1'" 
ij1'il'il::1J'lf'WVl'J1UfI'Wij~11'Jij 11J01~ 



•• • 

'I1~1 Imd 

'i1'11n~~1'W 11J nll1• 

"~'WfltJ'W:IJ1n" 'I1lJ1U~~ ~'WI'l1U U1fl tJ'W~ ~ fh"~9i'1'W'Vl1'Wm~lil tJ'W'tItJ~~'Wlm,.il11::1li'i::mmf1 

(Undrained Shear Strength) 1li:lJ1nn11 Imd nlm.hilO1(l (Im,doo nl(lni'lJUH~tJ~1'i1~llJ~'i) Il(l::~ 
" . 

m1lJ'I1'W1oi'W~'WlJ1nn11 G IlJm 1'l1'W ilil1'n~'Wlmi'tJ~linHI'Vl'nlJ'I11'Wm ~~'I1'1~'W'W'Vl1J1 ~·:1'111~. . 
'lJ'YJlJ1i 1U ~~'111~ ill!m'lJ'i101'i lm::~~'111~ill!'Vl'i il1m 

t:l'lN(lt1f.lA'i::'I111~til C omh S :IJ1nni1 o.(i)d 1'11'H/n'ho1J o.(i)d 1~'WU~mW~'WfltJ'WlJ1n 

t:l'lN(lt1ru~~mi11lJ1nn11 o.lmb ''11''*Il'h01J o.lmb . " .tJ '1 0 4 Q,f QI Q,I fill tJ I QI l:i l.:::::to Q,f 

'tItJ (i)Q) ! 'W O1Hl1U1ru 01'i Ifl (l tJ'W ~1illJ 'n'Vl1i ~1'W'tI1~'i ::'I111~'Jj''W 'Vltl ~~ ~ nu'tI tJ ~tJ 1fl1'i 

(Story Drift) ~ln~~lmIHl'Wll'W1'i11JmlJ~'i::'l,Il'W;j'tJb «(i)) Il(l:: (lg,) O1'ilfl~tJ'W~1~~mh1 
'" "J'.q '1! "I QI

~tJ~ Iwn'W";itJU(l:: o.li 'tItJ~fl11W~~'i::'I111~'Jj''W 

;j'tJ (i)d mfl1'i~ '~i'1J l1J tJ'W ru1~'I11tl '~i' 1J l1J i'1Jll «~01'i ntl il~H'I11tJmfl1'i~ ~ mintJ 'W." .. . " " 
1'Wli ntl m ::'Vl'i1~ul ,*}j~ti1J 1'I1'~i'1Jum1''W 1li9i'tJ~'lJ~,j~~llJntl m::'Vl 'i1~U 

.
 
1'11'H ru 1'WYi (i)~ 'nqf'f~mu'W 'n.f'f. Imlilio 

.. .. 
'nmtln il'iU'Vl1i ~m'W'W'Vl 



't1'1.!1 1iD~. 
l'~ll G) IiDd ~fl'\..I'Vi db n 'Sl')ffl~~l'\.H1Jmn 

q 

'J/ , " • , _1,91 '" cI "" "" ~. "" cI .. 
't1ll1Ull1~ :- 111f.l~" 'Unlhl'S::n1fl ')fnfJm~'VIn~'il1J1J'U flfl l'UtH'il1n~M1'Sl'Inll1'n1Jl1'n'U'VImI1W 

nl ~l'Vl'nll't11'Ufl'jUi:l::t1illWCVI'H~'U~'U~'Utlfl'U ~~ri ~~i:l' 'li'lfi~lnn'\lV1VU'S ~i'U ff::l Vitl'U'\Ifl~U~'U~'U1111 

vh''Ii't11fl1'S ''U1Jil1w ~~orl11iifl11111~V~nV'il1nu~'U~'U1111'm::v::10" t1'S::ntl1Jt1ut4''U ~mfl MU1~ri1'U" ~ I' it "". ~ ~ .4 I ~C. d I'\ItI~t1'S ::1'VIfll'VIV~~fl~ 'Um I1W 'S flUli:ltl'U 'S::'U fl~U l:l::'S flUlM'U fll:ltHll:: l v "HIJ nl'S ff'U ff::l'VI fl 'U t1~1J flVfl H 

. " 
Vll' 'Ii'fl1fl n lu1Ji I1W ~~O rl11iifl11111nv~n V'il10U~'U ~'U 1111 t1'S ::Ofl1Jt11Jl1 " fll OW et1nl'S f mj 111 'I!0 

iJ J ~.d QJ , 91 ~.4 
fll111fll'U'Vll'U fl1111fl ~'VI'U '\I fl~ fl1fl1'S Ul:l::'n'U ~'U 'VI'S fl~'S 1J fl1fl1'S 'U f)1'S ~ 1'U 'VI1'UU H ff'U ff::l 'VI fl'U '\I fl~ 

U~'U~'Ul111 fl1110fJm::m1~ 'ilU1J~ da ('n.fl. liD&do) t1fln~11Jfll111''U'n'S::'S1')fUtytY9ifll1Jflllfl1fl1'S 

'no fl. 1sD&1iD liD ~, ~u~ti1Jfld' 'U1l'il1U'U 1~fl'j fl1Jfl 'J1J1JiI1Wl~V~nV~~O rl11 Ui:l::: 1~ ff1111Hl~ 1'U 'Vll'U 
. " . 

UHff'U ff::aVifl'U 'il1nu~'U~'U 11111~fl1111J1m j1'Uff10l:l ~~'I!'U l-ntl''li'lfi~fl1111tlM'ilnv ~~ff1Jfll'S'\I V1V 

.tf'U ~ o l'Sfll1Jfl1Jtllfl1'S , 'U1J1I1W ~~ n rl11 'S l1J..f~t1f1Jtll ~ 11"fll ow "ti'0 n f mf111 'I!n fl1111~ l'U 'Vll 'U 
" . . 

fl111Jfl~'VI'U'\ItI~fl1fl1'S 1ll:l:::-n'U ~'U lh fl~f1Jtl1fl1'S''U f)1'S~1'U'Vll'Ull 'S ~ff'U ff:::lVifl'U'\I fl~U~'U ~'U 1 1111nV'11 ~ 
,cg 0 !=if iJ J 
'0 ~ 'il111J 'U fl tI ~ fltl n n fJ n 'S:::'VI 'S1 ~'U 



tI 
11'W1 Q. 

Irl:JJ Q\§Dd ~tI'Wn c::lb 0 'j1'11n""1'W IlJO't:l1. 

ntlfl'j~'t1'j1~ 

fhl1'W~'I1iJ~l1im.h~I.fll1'\1t1-3mfll'j l1~mowcn 1l1m'j llCl~I~mJ1'\1i'Wm'jm1"tYtllJ
 

-31'WtltlOlllJlJllCl~fh'W1WtY1'W~1-3 "l '\It1-3lm-3tY!HtIlfll'j
 

'YU'I. ~~~o
 

tl1tlmh'W1"m:JJfl11:JJi'W:JJ1m1 ~ (Iill) llCl~ (lOJ)) Ul1-3'Vi'j~'j1'11lJWW~fl1lJfl:JJtl1fln.. .. . 
..e:::t. I QJ QI,q .d illl]

'Vi.fl. \§D~\§D\§D IlCl~:JJ1m1 Ii!JQ 111 1111-3'Vi'j~'j1'1flJtllty~fl1lJfJ:JJtl1fl1'j 'Vi.fl. ~~\§D\§D GJf-3IHlI'\l 

lvi:JJI91:JJ1~tJ'Vi'j~'j1'11lJtlltY91fl1lJfJ:JJtIlfl1'j (\1lJlJ~ lOJ)) 'Vi. fl. ~~dlOJ) tl'WlrJ'WOtll1:JJ1tJ~iim1lJtlltY~ 

1J1-31.h ~m'j l~tJ1nlJm'j ~ln~ffl1illCl~ltYi .fl1'Vi'\ltl-3lJflflCl ci-3:JJ1m1 \§DG' 1.h~ OtllJ nlJ:JJ 1m1 lOJ) \§D.
 
:JJ1m1 lOJ)lOJ) :JJ1m1 dQ :JJ1m1 d~ llCl~:JJ1m1 dlOJ) '\It1-3f~1in:JJ"itlllll1-3'j1'1ftl1W1~m111tJ lJtlltY91 

i '11' m dh1~1 ~tJtl1tlmh'W1"m:JJlJVllJtlltY91U l1-30tll1:JJ 1tJ f ~:JJ'W ~i i1 m'j o'j ~VI 'j 1-3:JJ 111~ 1 VI tJ 

tltIootlm~11'j1-3H ~-3~tl11.lii . ~ 

.,j'tI Q onritltY!l-3 ~~lll.lCl-3 l1itHflilo'W~ltJtl1fln'lfiJ~l1iol.l'j~I.flVl~-3~o11.lij 

i tItI '" i .,. tI tI
11 fj'\l tI 'j lJ lJ tI'4 ty1~11 'j tI fjll" -3~1:JJ:JJ1~'j 1 

tY1'W~1-3 "l '\It1-3lflHtY~HtIlfll'j 

(Q) h-3:JJl1'jtY'Vi 

(\§D) tIlfll'jtY-3 l1itltllfll'j'\l'W1~il1oi~lfl't:l 
~ .. 

(lOJ)) tIlfl1'j~ii~'W ~ tY1'W 11 it -3 tY1'W i~lrJ'W ~'I1:JJ'4:JJfl'Wi-311~l1it -3~'W ~Ul-3I:JJ~ 'j,j'W 11.lUCl~ ii 

fl11:JJ tJl1'\10-3f1l'W11 i tilm -311 ~-3fll'li1-311it-3'li1-3 i~ln'W~fflJl:JJm 

(d) tIlfll'j~iifl11:JJtJl1'\1t1-3fl1'W'I11-311it-3i-31l~fflJl:JJm,j'W ci-3ltY11l.l11Cl~fmr11111mtY1~1 0 
~ ~ oJ ~ 

~-3orl11f1JtJ 11111oi'W()~ 1l.lmooi111'W -3i'W 



I 

'M'I11 I2l. 
'"I,UJ Ql2ld ~tI'UVI ~b fl 'j1'Itn ~HI1 'U 1'IJ fl'm• 

,'JI II • II, 

(~) tllfinViih'ii'U 'UtI-3i'U M~'U ~hfl1n:::~'IJYl'U~'U Vi fim"~Hln'UlnlllJm 

(b) tIlfllnh:::lflVl~1,*~'UUfIl'UII(l:::li fI11 lJfJ11'j:::'M11-3lffl'1i1-3Wd-3 'Ii1-3 hWf-3I1~II1J ~llJ~'j 

(ci) ihrJ'M1t1a -3~ ff~1-3~U dl'M i''IJ ~~ 'M1t1 ~-3i11fJ~ lifl11lJ 'J -3111 m:::~ 'IJ! l'U ~-311~iY'IJ IlJ~'j 

~U11J 'M1t1li~U~~-3I1~~liY'IJ~1'j1-3llJ~'j~U 11J 

;JtI I2l fl1'j~'j111fftlmlUtltlflll'IJ'lJII(l:::t11U1f1Hi1'U~1-3 '1 'UtI-31m -3ff~ 1-3t1lfll'j1~m:::vh 

1 ~ fJ~1 ~i''IJ 1 'IJ tI~ qjl~ 1~I ~ 'U ~'1J 'j::: fltl1J i'ltl;1Vi irr1m'j lJ fl1lJfllJ ffl'Ul irr1 m 'j lJ 1 fJ1il 'j:::~'IJ 1~ 

irr1m mlJ flt}'M lllfJ11~1fJirr1m 

~~11 UUflnm 111fftl'IJ~1lJ1'j'jfl'M,1-3Jltl-3 11i~1IUU flnm 111fftl 'IJ -31UtItI flll 'IJ'IJII (l:::t11U 1W 

ff1'U~H '1 'UtI-31m -3ff~HtIlm'j~N'~lluufll'jm111fftl'IJ 'M1t1flfflJ'j ff ViUfl-31U 'M1t1~111V1U'UtI-3 
~ ~ 

N'~lIUU fll'j ~'j 111 fftl'IJl~ U N'~~'th'M1 tli''lJ~~'lftl'lJ 
~ ~ 

;JtI '" fl1 'j ~ n 11 (f tI 'lJ -31 Uti tI flll 'lJ 'lJ II (l::: t11 U 1 Wff 1 U ~ N '1 "I tI-31 fI H (f ~ N til fin 

i1i1O, '" 0 .1.1.1 0'M ~~ ll'U 'U fll'j ~'j 111(ftl 'lJ't11fll'j~'j 111(ftl'lJlI'lJ'lJlIlJ(lU 'jlfJfll'j lJ'j:::fltl'lJlI'lJ'lJlIlJ(lU II (l:::'jlfJfll'jfllU1W 
. . '" 

1uff1UVilnfJ1t1'lJ1 flN(f~l-3'UtI-3t1lfll'j 1 ~fJ1 ~Vil1l'jw 10-3'M"flIflWcr1I1(l:::1ll~'j!lU ~-3~tI 11Jij 

(Q) 'M"flIflW crl~llJ~ fh'MU~ 111Uflt} 'MlllfJ11~1fJfll'j fl1'lJt:!lJtIlfll'j flt}'M lllfJ~U ~ 1~fJ1;J tI-3 

'M1t1;Jmjww~Vltl-3~u~1~u-3ti'lJtlfj1u'Uw:::~lifll'j'Utli''lJ1'lJtlUW1~'M1t111~-3~llJlJlml ,"G VIi 1I(l:::
tI tI <u II tI 
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