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JULACHIN CHERNBUMRUNG: SEISMIC PROTECTION OF TALL R/C
BUILDINGS USING TUNED MASS DAMPERS. ADVISOR : ASSOC. PROF.
TOSPOL PINKAEW, Ph.D., 111 pp.

Existing buildings in Bangkok were not designed for earthquake, because the
city was believed not to be a seismic prone area. Unfortunately, recent seismic data
indicate the possibility of occurrence of strong earthquakes in surrounding areas and
may cause damage to buildings in the city. Therefore, this research aims to study the
use of tuned mass dampers (TMDs) which are commonly installed to suppress the
wind-induced vibration to apply for seismic protection of reinforced concrete buildings.
However, under strong earthquake, the structures may behave in the inelastic ranges
and consequently may significantly degrade the performance of the TMDs. In this
research, the vibration and damage characteristics of a 20-story buildings under
various earthquake ground motions will be considered and use to compare between
the buildings with TMDs and without TMDs. The Perform3D program is adopted to
analyze the inelastic dynamic behavior of the buildings. The obtained results reveal that
the properly designed TMD can effectively reduce the damages of the building if the
ground motions have predominant frequency close to that of the building and long

duration.
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'
= '

13AN3N N IUN1TAANIIAALAUBIAA LI VAW I NAAAITAITLULINIANUNLTUAT LU LN A
=l dl v = o/ = :j o v @ =3 o (=1
ANNaTATIRTINANITRAAYNANIBLLUNAIRAN UANAINUUEILA A WIAUDIAIINATI U LU
o o Ao A A T = a o o
mmmmem@wqummiuLmﬂuﬂwqmmmsmmmaqumm@mmimamwimmq

a o o a a % g
ININIZEN LL@;;ELT.]@LﬂﬁQﬂqumﬂT?NQE\?m'ﬂ\ﬂﬂ?\j@?q\?Nqﬂﬂu
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s Py . Roof 1 ‘e ' ' o
144 S 4T 1Tk . 26k 10%% 4.
le— ._! — .__.I — - 10th Floor .w Y .” LEI:J - .. .“ : Py
16063 1061 kJ 1675 e ) &6 kf 10
. os r 1P Fg — ac ele o
(i) plich ] i UL LY R .
3.3 kS 2Tk STk %t Floor 477kl 495 kI
i e *e L g [ o8- —
L 4k g 4 ikl 474k | H4D
17T IT2 k) 432k Tth Floor 31 EkS 44k
k- T L I — 1 " 4 — H———
4L1K 358 kJ 362 kS 114k Wk MAK | 295K
3 7.0k ' 374k 370 kS 314K
e r 1P r Y o hPr g s o =
. T44 Jaold ] L
205 £1.1 kf 201 kJ S Floor Mk 247 14kl
[ L L oL - d & 8 &
9 10k 4
704 kJ TLi kS S1TK Ath Floor PiETY) 126 159k
L 0 8 - - L .-1.4 L
9 T mi 61 FiL]
i 9.2 ki i 3 1EkS 15k 104 kJ
. sle ole ry 3rd Floor P e e Fy
4 L] R 14.1 kJ 14Ek 147k
424 4240 45Tk Ind Floar 1065 kS 106 kS NAkS
[ -9 o+ 9 L 2 —® e L
4715k 430k 430k 134k 136kl 136k
130kl 11k B 2% kf sy
e d ) 1okl 405k 160 kJ
% T S 2 2

(a) Structre without TMD () Strcture with TMD

¥
a o

917 2.3 Whsuingunisaaanasuiuunaann ulnsea3 8 nsne

wazllRnRITTULINIanLag (Wong waz Johnson, 2009)

Almazan WazAE (2012) ANHINIINALALEIT84LATIE519N IANNINFTININITR MG

| o 1 Ada Ao o~ a A P , A a a o a
STULNIANUNLFUANRANTRATUNNAL 1 ANTUAY 2 ANFIUTNBANARNUAZEUBAARNFBLI
| a a = a e \ \ o 1 A o o
WHUARTIRANIWALILAZABIN AN NAT MANLINTELUNIa NS UAN Tt aANTTLAA WA

aa aa

ARLIDIAVATFAILE 20% D19 50% LAZHAUBINIIHAFIILLLNI AN TUA AR AN TR A TN AL

v
a o o =

a a A 1 ! o 1 A o o 1 4 ] a A a
1 Anguay 2 Ansiuansaiuetelied Aty wenantdanudilnseadreludasduganann
. : o oA v D :
AenansenusianNDvedsruLNIanialFuA litiaannnane liaauuwsiumnllunane s
AZAILANTENUNINADAUMINIaUsMNzaNd mFun1slinfaaeda1AT e tATIa3 98¢

Tudasausaasnnalfinauunumanluguisg

Wong WAz Harris (2012) 434MULULANABIMAYARAINELLL 2 HRe1AsTATedanyuuan
FUuseARRANgY 6 FulngAnssuuuuBanaiin-wanain nalsinauusuanlnadiaes 100

dl a a E4 dla :/’ 1 o 1w a 09/1
m@mmuxﬁ*mmﬂ‘qumm?mm‘immmqmmmmmm?zuumwmqﬂmmﬂ‘uimmm?zuu



11

wandiuAn nelfussuiuinlszatigunssiliunas (PGA=0.80g dAautinaziili 50%
I liilAsea319iAANNIAETNEDNTZALILS) Lazgulsannn (PGA=1.3g Haruunazilu 50%
Ao (% 4 a = = o % o I3 ° =

M WlA2ATINN AR UEEMNEDNTEALCP) TEUANNMUTIN1IN1MUALBLLIAAIINAL U LA
N1R751U FEMA440 (2005) lAniaiinauzesnisaaandsnufaasaviasieanAinisaans

v
o

WAMUULLNARANE N N s ey antiumnmaaaau lANA19N AAFINIANUN

ATEmINdaUNIAWINTL 10% WAy 20% uaRlEnudnns W ssuumaiaa fuA T anntsaane
o a d a d U U 1 a o

NANBLLUNAZFANNN AT TUIATIaT 9N 8 LA LT LqumuVLm?mugul,mﬂmnmq I LEEANGT

HIANUNUFUAIT A ANITA A HNAIWULUNANE AN TUTUAI LA T LA IR AT LD 25%

LALTEANTAINAIINIIUIBITLULNIANUMLTUARzan a8 TF LT LLM%‘LAWQ%&TUWLLN

o o o

1N NNTFARINIANUINENINFIUNIANIUIN 10% waz 20% Winalduanmneiueenaliadna;

TunnsdaeiiAn seismic fragility 1a9lAT98514
giity
2.2 NquPninedag
2.2.1 #1N15N1SLARAUTIURIlASIRS e lALTaneuAuTra
AT 519lne HuA7 afN4M35 (Dynamic analysis) axii,
Tunsimszilanaialag livannismianamans (Dy lysis) azdiuganelu
3 waadailsznavulifiog wai@as (Inertia force, f; = mii), wnaRnWLua (Stiffness force, £ )

WATLIMUS (Damping force, £, = cir) WandRgtil 2.4 el TAsea31eiinna m, amniug

k uazAnduilse@ndrennunies ¢ dvaunsn@auannisannavasuselifiannig 2.1

f, + fp + f5 = p() (2.1)
P(t)
m f, )
n) IAseasnafuusauduanlug ) ANARTAIULIN

917 2.4 Tﬁﬁ‘x‘i@%ﬂ?ﬂLLi\‘iLLt\iuauiM’JLL@X’&NQ@“D@QLLN

Tre?  prr) duusenneueniiAndasuulasniumnan
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noAnssnveslnsaaineglutdatinneu (Linear elastic) nanANANiUSIznd1auss
aviwariunslasusiumisasiludunsanungresgadaulisaauni 2.2
fg = ku (2.2)

AmFunninssnteslasaaiianeg ludaclaitinneu avnduiudszndnussannuaiu
al' o 1 d” o 1 all o 1 d‘ dl o I al
NNFUAYUATLAUIAZAUNLAINITIL AL WA AL LAZN T AL WL A9RIN 1L AU WA LML I

1Bfagun9n 2.3

fs = fo(ui) (2.3)

v
v o Y o

AUTUANNNTNILEUANNINTARBUN (Equation of motion) lAAIaNNNIT 2.4

mii + et fo = p(t) (2.4)
e = Ju AFUTATIAFINAND PN TINT9E AUEfLd
S 3
. o o v dld a 1 A 1
fo = fo(ui) Amiulaseainaning Anssndaglienveju

i WAY u WuadEe, AN Layn1glasuAutaredintaa3e ANNANAL

I~ 4 Ao o Yy  Aa a 0o a
AMNANNITN 2.4 zmma*mima@uwmmuimqmwqumm@mqiumm@mmﬂ

AurndiaulFfaannigi 2.5

mii + cit + ku = p(t) (2.5)

|
v

o A o g% Yy a 4 A v o o
Lu‘ﬂ\‘iﬂﬁﬂLL’NLLNuﬁuiMQWﬁiﬂiﬁiﬂ@?WQLﬂﬁﬂ’]ﬁ‘m@‘ﬂu%%g”lu g9 U, Wun1siAaaun

o 6 o o

Manue (duysnd) veslnsea’is, u, Wun17aae uiaeanumy waz U iluniseaeunduinsaag

v o dgj a dl a o o & A a
TANATNALNUAY meﬂugﬂm 2.5  AMUTDVLUANNITUAAIAIMNANNLTVRINITLARDUN

ug// o dl dl dlgj a dl dl o o & v o dlgj a Y o dl
NauatuNNgeAeLIasNUALLAZNNRARURdNNSaaTATsaS e TLNUALLAAaNN19N 2.6
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i~ o < 4 AL o 4 A & o 4 A o &
qﬁj‘ﬁV] 2.5 ANNANNUTTDINITLARRUNTIINNANLINTIARAUNTBINUAULAZNITLARDUNENANS

u () = ut) + u,( (2.6)

AnANdRiusAInananndinesiu N lfuseuiunuluaieussnauaniArwiniuausd

war f, = mi azlfannien 2.7
mi + cu+ ku = —miig(t) (2.7)

WoAnssuNNIRaLauesseussuduaulnaaslas st ningAnssnet ludastinneu

o o aaa a a I o Y o dl
ANUTUITLLNNANTURIAIMNDATELNINU 1 LLZQ@QVLWGNQ‘]JVI 2.6

restoring force

horizontal
ground
acceleration

lateral
displacement

time
=

717 2.6 TnssasraningAnssnag lutaaeinneu

N = 4 Ao o y  Aaa o
AINANNITN 2.4 Zﬁ’m’]ﬁ‘ﬂlﬂJ?;I‘Lmllﬂ’1?ﬂW?Lﬂ@'ﬂuVINWM?MIﬂ?\?@?WQWQJ‘WQﬁﬂ’iﬁ‘N‘ﬂ%sLueﬂﬁN

Tdelaneju 15T
mii + ci + fo(uii) = p(t) (2.8)
fusunnsindeuinmeléusausiuanln aunso@euléidy
mil + cii + fo(ui) = —miig (t) (2.9

a % | 1y o o Ao A a | e
Wqmﬂ?immﬂQIﬂTQ@iqqsluﬁQQ1Nﬂﬂﬁﬁ!u ANVTUICLUNNANTUANANNAATEININU 1 LLAA

1Haagn 2.7
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restoring force
A

A D
horizontal
ground
acceleration

lateral
oG E displacement

time
plastic hinge

U7 2.7 InssasraningAnssneg lutdoa i aneju

'
a

A miulaseairanialiiuseuunniiuindng wudilaseaireningAnssnuustinveuiinng

a

= ° . . = io o D 12 |
L‘L]ZQEI‘LWI’]LLﬁuﬂi@Uﬂ‘ﬁﬁﬁdﬁl@ﬂ\iV}'ﬂﬂﬁu\i LLD’]@’]M?UIﬂ?\‘I@?%’iVIN‘WQﬁlﬂﬁ‘ﬁ‘ﬂdLL‘L]‘I_I 1Nﬂﬂﬂﬂu

v a dl o I d‘ dl [ dl d‘ a K o v
Tm\imw%uﬂ’mﬂ@ﬂumLmu\ﬁﬂuqmm@wLﬂ@ﬂuLLﬂm“lﬂ@ummmnmmmnmmmmu N9

TANATUN AN AsIUANLLeaEN9D199

a

WNa1sugdn 2.6 Welassairspaaunatidaszuazliiinoiumiog (c = 0) &

@ dl 1 o 1 1o o o ¥ ! A d‘ =
ANGARRE WA IREaNAAWIN AL & = v Auunliiseasietes  TAsea%egln 2.6 §

P ~ | | o 0 o v ~ P % a v

ANAINNTRRuUsersewiiy 1, A1vdulasaatiegln 2.7 Apansinununsessietias
ndnlassaiausnidinedy v, lilassaielugtli 2.6 Ansiaausiunidegagawintiy u,, a1n
ﬂgm\iwﬁ\mmﬂ%dﬁw@T@qmﬁﬂFj'mm‘l?mNm’é']ﬁa@qslugﬂwﬁqmummLfﬁﬁ“m (Strain energy)
nnsasufumiegeg Al AW UNASLAaTTes AN A3 N WA LI AN A AAIANN 9T

210 uag 2.1

1 1
—mvfnax = —kuozl (2.10)
2 2
m
Uy, = M Vix  (2.11)

Aviulasea31elugiln 2.7 Wasannaouanuian lunisfinuniunesiassainelifias i
THiRAANEUNATaRn (Plastic Hinge) JuNFIU WA UMIWRATURAT ¥, uaznisilasmy
WANWARATUR AN AURWA AN W OADE w8gl# 2.7 GaflAvindy

o oA
ATLAUINAT u),

NANIUAALUDILATIAIAILE A

—my = _VZuuyZ + VZuupl (2.12)
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1891

1 2
= —(mv, _— V2uuy2) (2.13)

2v,,

upl

A9lasuudaanniisaaalasaas1en AN

Uy = Uy, + Uy (2.14)

vV elastic SDOF

1max

A D elastoplastic SDOF

V2u - V2max 77 fl

1

'

'

|

'

|

(] G E
5 uDl ;

f Ve Ul \I

A P ° SisoEmm— ¥ Ao a 2 \ | |
qﬁ:ﬂV] 2.8 LL?\‘]LLﬂzﬂq?Lﬂ@ﬂumqLLMU\T@qﬂ?UIﬂ?Q@?q\‘]VINWQmﬂﬁ‘?llLLUUH@MEAULL@zVLNﬂmVﬂ‘u

' o

TnseadreningAnssneg ludatineuinanslugiin 2.6 wasuAndaeslnsaingay

)

wWagmiundseuaaiione wilasea3raninginssnesludaclatiaveuiuandlugln 2.7

v 1
A A

naguAngasulunasauaaIiAwnAuNun 1ins W GDE Tunsnianamanugufusg

. . 4 Ul AL{ N Rolly 4
seudnausaiunalasuA umleAInanslugln 2.8 doundseungnaanaliinanisasiny
o A, o 4 4w e 4, . Y~
\NATUNTUAIU (Dissipate energy) T981a1 At unase U uLILBWTY NANIUANFOUN

ANNAUNLA BN W OADG

dl U % b4 Yo b4 dl 1 a v
aninananndnssiuainnsoaglidinisfinuniuusaiiasanueiuiulmaeddaseaing
nanANaIN1InTesTaseaiensludastinugunas lddangulunisfiruniuusafiuiinadn
a dy u’/l dl ] a Q’J ] v 1 a a a dl
ARTL 9NN aiasugtiuuunaafntesdudaulinseadnlugdesdudanannineaans

o dl a 491 &I 49/ [ 1 = e ng ] v
NWRAINTUNNAUY mmu@qﬂummmmum(DucUhty) 1097 UdIUTATNATS
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ANNINTRY (Ductility) Lﬂuqm@mﬁﬁmmimm?wﬁLﬂﬂuﬁmmmmmdwmmﬂ?ﬂ'ﬂu
Fuviiineslnzeaing o qadilaseaaRansin (Utimate deformation,&,) U3
wlaeuulasinumiareslasea’ig o Qmﬁ‘imm%uﬁmmmmﬂ (Yield deformation, &) 61
wamslugilf 2.9

Force
A

T
Vy £

» O

dy du
R oo, & ) o a o )
gﬂ‘V] 2.9 ﬂqqﬂﬂﬁ\lwuﬁﬁ\xuqq\?LL?\TﬂUﬂq?Lﬂ@ﬂumqLL‘VFTN

Mander uazAnz(1988) 15Lmu@Lm‘u‘-‘immLﬁﬂ@%mﬂwqﬁmimmimm%wﬁ@uﬂ?m

a

wsmannie liusanseituuudgansinaqanidasupanduneqnnauantmvesntinfng

= | = A a % p = A A A a
Lﬂ@ﬂuLLﬂ@QiﬂLTu Qﬂmﬂ@uﬂ?MLﬂﬂ?@ﬂ?qqLu@ﬂ@qﬂLLT\iﬁ\j @qﬂmlﬂﬂ@ﬂl’@?mﬂﬁ‘qﬂ LL@&Q@WLﬂﬁﬂ’]?

1Y
o aa

AANTudu Tnaaduainnsalunisiuussaeatidnazanaanialfusanseinuuudndnaiiie
2RUNLINTLNIFAIATASIANAY LAR1TUNN2ANEIATItAL INAN TN AN AN 9D TN 75
me@\mﬁﬁﬁmmmmﬂlﬁummzﬁwLmuim”ﬂﬂﬁmmﬁLmﬂizﬁﬂm\m”ﬂq@ﬁu LULIRN AR
dl a a U a a < % o o o tdl U =3
\WWeasLNengAnssuredinnas A unsadTNmANN e HLsensTiIuULdnSnsn [ unsAne

wameAagln 2.10

No stiffness degradation
(Hysteresis ﬁi‘ﬂuﬂ’]iﬁﬂw'})
With stiffness degradation

(Mander, 1988)

DEFORMATION

gt 2.10 wyAnssuzeslaseas e liusanssinuuiiiuipdns
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[
ar [ 1 |

2.2.2 TASIASNNAAAITTULNIANUNUSUAINAANTARTZLNNNY 1

TunisAneunInIsAnEnscuuALANnIsduauu LN andaeliuA UL UINARN 39

@ aal == = @ = o ) : o > ) A A
dudgnisminnsdneuaziilunaenivedrswninanglulaqiu Ineldszuuniadenisen
2 ' 1 | o 1 o A Y o ¥ o
(Feind1 weauaa (Damper)  udadasluntsaananadsueslasaasalinulaseasianan
TnewinlUlenAnAI L LLNIANUNATULNEATE9B1ANT LULAIABIDLNIETBITTLILNIANLUNN
wanAsgLn 2.11 Walaseaiiaianisdulng. ndsnuundauteslasadsdnazgnananeng
1 dl o ¥ 1 aI/ o dl a d’l d} @ o ¥ o aI/
srULNRaUTRzin WNdamisdulazaaanasnuiniiagw - dudunimmi linasanunisdu

209TANAEINAN AN A

NES
o
NES

u
-l

'
aa

= o 1 o 1 dldd 1 o
;Jj‘ﬂ‘Vl 2.11 LULANABNAN T UL ANUNUTUANNINANTEATZVINAL 1

=

A A 5 o = / o 1 Ada aAa | o
’&Nﬂqﬁ‘ﬂ']ﬁ‘l,ﬂ@@uwmﬂ\iwxﬁﬂﬁ'qZQ?']\?V@ﬂLL@ZNQ@WHQ\??J?TJW’]WN@T] ARTNINU 1 LAAN

1HAaauniei 2.14 uaz 2.15 awnsa@auannis e lugilaaswssndlfnsaunisi 2.16
m, (U, +U;) +cu, +ku, -¢, (U, —u,) -k, (u,—u,) =0 (2.14)

m, (U, +U,) +c, (U, —u,) +K,(u, —u) =0 (2.15)

T ONG arG G e o ) M g
0 m, |G, —C, C, LU, & K ]l o g

2.2.3 TASIASNNAAAITTULNIANUNUSUANANALANT AT

v

WA9TUN81AN9E49 N FUT

v v
a o o

ARAITEULNIAMUNLTUA T ULINgATaIRANTANNg LT 2.12

s

Awualit u(t) iuniswdeusadurindfinuiinaiauiugiuresainisuas ug(t) Hunisnaen
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ANURINURALAINTIIAN t AUTTULNIANUNLFUANAZAuat T UANNANIIAALIAUAINTULIUE

U 9

Un(t) + Ug(t) wamIANNTIRIdIUIzULNIAVUNLTUAN IR ASaNN1T 2.17

mMZ(t) + c2(t) + kz(t) = —m(Us(t) + Un(t)) (2.17)

o o o &

Wa z(t) AsAINIsIARaUA AN FIa9s LU AN FUA s LA UFULINg AT

L

1A M, ¢ Kk AaN9A, ANUILANTAMNNUINLALARNILAURINIANUNATNAIAL AT LTS

Pn(t) Fuusaiiesannnisindeusaessnamis i saaunish 2.18
Pn(t) =kz+cz (2.18)
aunsmsnsinaeuiveslasdiramdnansadeulifeaanisi 2.19
Mi(t) +Cu(t) + Fs(u,u) = Fg(t) + P(t) (2.19)

Taefl M uaz C dluwsinduasunauazaanuniosaelaseasiomsn waz Fs(u,u) An

c 4 % 4 A a Qf dl dl o dg/ a
NABFUBILIIFIUNIUANWT 19 TLAN Fg(t) ABLLIILILANTNALUDNANNNITLARAUFNUDINUAL

N

R

(t

3

Ug(t)+Un(t) gl =l My
Kn
Ug(t)+Un-1(t) / /Mm
/ / Kn-1
Ug(t)+Un-2(t) | Mn-2
) J Kn-2
Ug(t)+U2(t) Mo
H / K2
Ug(t)+Ux(t) M
U Ki1
7/

-+

Us(t)

v v
o

917 2.12 uuuAaa99a1A194e N TUNAAAszULNIaulFuARd UG ATR99ANS
Fg(t) = —Meg[jg(t) (2.20)

all A e di o dl 1 !
Tnen €y ABRLINIABTNITIAADUAINUNUUIEL Tuusazianiay
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P(t) =[0,........ PO (2.21)

AMNANNIIN 2.17 way 2.19 g1urrntinunmuiulafluannisnisaaaung1uiunisdu

=

TInea4lAs9as 19N NARFaA72WINAY (N+1) TAEHNIA LIAIUNIWN AU LA AT NN

pasia il
M: 0 0 0 O 0 |
0 M2 00 O 0
Mol © 0 -0 0 0 AN (N+1 x N+1)
0 0 O 0 0
0 0 0 0 Mwn 0
L 0 0O 00 O Mrwp |
Fsl
Fsz
Fuu)={ °~ bwnmed (N+1)
FsN
Fstmp
[CisC2 -C2 0 O 0 0 ]
-C2 C2:C3 0 O 0 0
c| 0 0 0 0 0 | wpsned (N+1 x N+1)
o0 0o 0 . —Cn 0
0 0 0 -Cnv Cn:+Cwwvp —Crwp
| 0 0 0 O —Ctvp Crvp |

2.2.4 NMFNADINYANTTNAURAAANUDITATIREIMINNIATF U ASCE/SEI 41-13
o ] @ (%
waninaunnaansula

Tunsdenuaninausineensuliresdudau(component  acceptance  criteria) fie<

AMUUNTUAIUAINA1ITINTUAIUNAN T T UL UIR(primary or secondary component) WA

o

o &, o Y 4 . .
uunaanifuiudunaNALagnALANFEN1TLUatugLIe  (deformation-controlled)
o ag/ ] ai al v o o dl
AUTUAIUNANNREUIUYNATLANAELINIEN (force-controlled) AduanlUAT919% 2.1 Tae
AN9AATI T UAIUAILN T LU TTNAULALNTLUAUNT I T U ufasdanmdasiudan i

TTYAINNIMTFIU ASCE41-13 (Kenneth wazanie, 2012)
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2.2.4.1 TASIAULSIAAADUNTH

TAT9ANULTIAAARLNTA (concrete moment frames) UsynauldfnaTudiunansialu
wuasnulaun Aru W Fudounanluuuassliun 160 wazqaisieusassudNTudiunanlu
wuasuiududsuuan Tuiwee Tnaasfanasmaniignasnuuulifinuniunininussynnig
% v dl o = o [ A o | o & dl 1 o % A =K
ANUENG T9BN1ANTTNUNENAINIUTBNILNNTINALBIABIANTDU LEURWNeTILSIReY TATER

N (braced frame)

AuFunisitassifoadsnamianiuun lidadu Tudounsardusiesgnanaadlig
woAnssnneliusanseiuuLdnans (hysteretic behavior) AeinIsiAeNnaeIasARNILALAT
MAY  ludaiuuaranusinszni auantifzastudsuliainnimaassuaslinouduiug

sendnaminussniuniai@ag (generalized load-deformation relation) Aauanalugiln 2.13

doaluni199iAned InantsaeuauesuuLdduetludaessudnean A duqeB  dailuqay

q

o

TUAIUIAANIIAIINUATNIIADUAUBILLLIFUEUNN A NTUaRaIeg luda99n B fuqn C
TnevinldAntsennns 0-10%  209RNdUEAEY (elastic  slope) HBIAINAANATDS strain
hardening Tu@udau LarANATUNIBEININUIINNATanaIiUNAuNsEiITean D Ns

]
o a

pavAuasazaiiuseliNdnsAauige E

. Y
Q Qy

Q, . e

.b - d |
J I
0 a _ 1.0 B c
s B c
D E|%
A D E--g A y ? -
[
Ford s
{a) Deformation {b) Deformation ratio

dl v o J oy o o = a” ! a a <3
qﬁj“ﬂ‘V] 213 mfm34zﬁuwuﬁizmwmuunuimﬂﬂumimﬂgﬂumumummm@ummmemmﬂ

(Kenneth llazAndy, 2012)
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A1115Un199A 2w T E AU TUTAT AN UL A A AR WA TALATNINANTE UL AT Y-LAN
mwwmﬁm@%mmuum"mmLmﬂﬂuﬂ‘?ﬁmzﬁmmﬁﬂﬁmﬂummummgm ASCE/SEI 41-13 A4

waAelUANT19N 2.1 LAz 2.2

R399 2.1 NIAANHIANLTBILLLANABUAABUNTALEINIMANAMFLNTT R iuuL T

W1 (Kenneth WazAuy, 2012)

ACT 318/318M Other
conforming (including
seismic details | Closed lap-spliced
with hoops with | transverse
I135-degree | 90-degres |reinforcement
hooks hooks ]
VplVo < 0.6 i i ii
>
1.0 _ﬂI’g‘I"ﬂ > i i i
VplVp = 1.0 i1 il i1

“To qualify for Condition i, a cohmnn should have 4,/bs 2 0002 and od < 0.5
within flexural plastic hinge region. (therwise, the column is assigned to Condition
i
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AN9799 2.2 NITIRLAASURIUULAN AR AR UNTALATHIAANLAZUANIN U N eI AN 5L LA LTIF LA

duFunisiemeinuuliidads (Kenneth wazansy, 2012)

Modeling Parameters’ Acceptance Criteria 34
Plastic Rotations Angle, radians
Residual Performance Level
Plastic Rotations Strength Component Type
Angle, radians Ratio Primary Secondary
Conditions a b c 10 LS CP LS CP
Condition i. *
P oot
4,1 b,s
=01 = 0.006 0.035 0.060 02 0.005 0.026 0.035 0.045 0.060
=06 = 0.006 0.010 0.010 0.0 0.003 0.008 0.009 0.009 0.010
=01 =0.002 0.027 0.034 0.2 0.005 0.020 0.027 0.027 0.034
=06 =0.002 0.005 0.005 0.0 0.002 0.003 0.004 0.004 0.005
Condition ii. *
P o= 4 §
A bs | bdfrf.
=01 =0.006 =3 0.032 0.060 02 0.005 0.024 0.032 0.045 0.060
<01 =0.006 >6 0.025 0.060 0.2 0.005 0.019 0.025 0.045 0.060
=06 =0.006 =3 0.010 0.010 0.2 0.003 0.008 0.009 0.009 0.010
=06 =0.006 26 0.008 0.008 0.2 0.003 0.006 0.007 0.007 0.008
=01 < 0.0005 <3 0.012 0.012 0.0 0.005 0.009 0.010 0.010 0.012
=01 < 0.0005 =6 0.006 0.006 0.0 0.004 0.005 0.005 0.005 0.006
=06 < 0.0005 =3 0.004 0.004 0.0 0.002 0.003 0.003 0.003 0.004
=06 < 0.0005 =6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Conditien iii. !
P gt
AT b,s
£0.1 =0.006 0.0 0-060 0.0 0.0 0.0 0.0 0.045 0.060
=06 =0.006 0.0 0.008 0.0 0.0 0.0 0.0 0.007 0.008
<01 < 0.0005 0.0 0.006 0.0 0.0 0.0 0.0 0.005 0.006
=06 < 0.0005 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Condition iv. Columns controlled by inadequate development or splicing along the clear I:u.right1
P o= I;i
A S
£0.1 =0.006 0.0 0.060 0.4 0.0 0.0 0.0 0.045 0.060
=06 =0.006 0.0 0.008 0.4 0.0 0.0 0.0 0.007 0.008
£0.1 £0.0005 0.0 0.006 0.2 0.0 0.0 0.0 0.005 0.006
=06 £0.0005 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1. Refer to Section 6.4.2 2.2 for definition of conditions 1, 11, and 111 Columns will be considered to be controlled by madequate development or

splices when the calculated steel stress at the splice exceeds the steel stress specified by Equation 6-2. Where more than one of the condiions 1, 11,
11, and v oecurs for a given component, use the minimum appropriate numerical value from the tabla.

2. Where P = (.74, ".. the plastic rotation angles shall be taken as zero for all performance levels unless columns have transverse reinforcement
comsisting of hoops with 135 degree hooks spaced at < d'3 and the strength provided by the hoops (F5) 15 at least three-fourths of the desizn
shear. Axial load, P, shall be based on the maxinmm expected axial loads due to gravity and earthquake loads
Linear mterpolation between values listed in the table shall be permitted.

4. Pomary and secondary component demands shall be within secondary component acceptance critena where the full backbone curve 15 explhicitly
modeled including strength degradation and residual strensth m accordance with Section 3.4.3.2.
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TUN136519ULLA LA INUA ANYUNAIARN AU ANea e T UL A uds Taeh

AILMUEWT AN MR LHRALENTRLLL  8A14RN LAZNIN1I91A8ILNEIUIBIATUTITA
= = o P an o a a N a

annananaAdrantesauingetlaneanlne linanantRdusuudaainuartanniuags

WUUANADAUAUARNIAIZUT 2.14
AFBIEUINANUALLAN

ANYUNAIRRAN

g— vihsndouniluaaiasin

ANYUNAIFAN
AABITUINATUTLLAN

717 2.14 wuudnaeuangEnasuuLLSEaAu (Malley wavnne, 2010)

NG

LINEARIN LU LN

f9aA9IN .
- USIARRNN LU

2 uar 3

WNARTIQAATIN D4
AUMUANAA

B L3950

I 1

A

UTAANAATIN

LL‘N%\?D‘HN LIILNY

f9aA9IN
IENEX

917 2.15 pouduiussendnausluiuounuuas lumwsingin (Malley wazanz, 2010)

AFBTBINTUHUULLNAAANVBILANREAANATDILI uaun Az THNUAN AR Ll uge

|
A '

AN 2 NANIN (P-M-M hinge) H@a4ARAN1IUYUAIIN azifinnaulaaugilianistinnaly

q
'
g { =

WHALNULATNNIUNUE NaWANAN UG sTrdauasluluaunuuas TNWANN AR LARAAIg LN

a

215 Fudoulaseairauaignasnefoaedmusminsulneldrinoinunselsz@nsnaminis
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NIR9§IU ASCE41-13 (Kenneth wazAmiz, 2012) Nidane 2 dwaeuantlsznausion P-M2-M3
Hinge N AMANURAUWANAT (Yield Surface) Ann1s3tAIziniindn uazinuanimwuylaids

\§ure9 P-M2-M3 Hinge 1na1ndienmunanIuuIngg1 ASCE 41-13 (Kenneth kazAniy, 2012)

o [ o L a [ [} o [ o
2.2.4.2 AMUNITLLSIURBUABUNTALASHIUANLAZAIULTZNAUABRINIUNITLLSILDADU

4
o

o o A a a s 4 v v v
ﬂ’?LL‘W\‘]ﬁ“].ILL’j‘\‘iL'ﬁ‘ﬂuﬁ’ﬂuﬂﬁ‘ﬁlmﬁ‘ﬂL‘Vl@ﬂllﬁ’ﬂll’émNW?GIMHW?WWHW’WULLNVI’Nﬁ'ﬁu‘ﬂ’]\ﬂﬂﬂ\‘l
TuduaRLazus uAINiNg Iﬂﬁlﬂﬁ‘zﬂ@‘]_lllﬂéﬂjﬂlﬂLL&iuNﬂ/\‘IﬂM@IﬂiuLLu’la\‘i%\iﬁ’ﬂ\iﬁﬂﬁ’ﬂdﬁi'ﬂLﬁﬂ\?
¥ o I3 a2 1 [ o d‘d o a a
aantinAauaswanidsn tnaudaiuniunwaniansoziila (open  shapes) waztla (closed

shapes) MURENARLLLUNARY, ia T, fa L, 6ia |, fa C

nszUaUNNIAATETRaeRswaAansuuL gy Tudiunsardufiasgnanaadlin
waAnsINAe lALINsEiNuLLdANs (hysteretic  behavior) TUIMANUAZAAKIINTTNN 5B
azfieuiangAnssududouzesinunsidanalaainnimases  wazldpouduiugazudng

Wuinussnniuna@agy Aswanslugd 2.13 doglunsdimseid

ANMMFUTUAUNTWNITU LR AULALLA NI UN NS UL TR uN L AaLiias AFULT
nszRmIeinudinedegnacupguaAI@anigainnisfaaziinqauyunanasnludasnis

pauauaduuLNEaguiuanslugili 2.16

NNIUKUIDI9ANHU (hinge rotation) Nam B Tugiil 2.16 dusiusiuqaasnuazaungg

q

AUNLlFANANNN9N 2.19

17 :[&} (2.19)
y ECI p '

o o

M, Aa Adssiunuluimusingansn (yield moment capacity) 1847 UNTLILI

e

v

RAUNTDTUAIUUDIN LN

o A 1 a

E, Aarlundatinveuasanunas

a Q

& = A
| ﬂ'ﬂIll LHURAINN LR URNTURATU
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l ABAYNENIANNRTBIAANHUNANAFN (assumed plastic hinge length)

Plastic Hinge Rotation = ¢
A
|4

| ——

PP 777 7777777777777

917 2.16 NIy UIDIANNUNAIARN AW FULIIReWHENsRaLANeILLL L E Avgugn

AILANIRALINNIAR (Kenneth UazAnse, 2012)

TR TRt, BY R VIR CREE: T SN BIETR ANANNENIANNALBIA
NAVARN l, AxflANYNAL 0.5 WinTedANNANEsaAnNTAR (flexural depth) wazfaetaanan
quwmﬁﬁLmﬁmmﬁ@ulu%mfuj waziaEnd1 50% 189AYINEIIBIARIANT (element
length) FusUTuganeer e ludIuT BN R T U T L L R u lalda e AN
#1IANNATRIANATARN || azilAwiai 0.5 WhaesamANiesaNNefA (flexural depth)
asdudan dnusuAnzesiauls ab ua c MFlunsszyAumisresqn C.0 waz E Wil

ANNLAR IS lumA1379% 2.3

o o

AMFUTUAIUNUNTULINRBUNTULIINIEIN AT NAILAN AR EAN
A [ 2 o & ' & o = . . (4
wraiaau fiadldaandniugsendneriniinussnn-niai@agy (load-deformation  relation) A

1 o

wansllugii 2.13 Taeliuny x Aarvirdunisiedeusduinsniesinuing (lateral drift) 199

ALNAFLLIRDY TIAINITLARBUFAENANEAINAIIAE NTLARRUFAIENITNSTEUdnady (story

drift) Aauanaglin 2.17

AVFUAUNARTENATUNLNSFLLIRAU (coupling beam) AIMNANNLETZMI19TNMIN
ugsnnAUN@agl (load-deformation relation) Aauanalilugiln 2.13 taeliiunu x Hawinriy

NNUHUFRTB9ABSA (chord rotation) Aeuanalugiln 2.18
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917 2.17 napdeudiduinsarudeduluniuneiuusaeulugsinisneuauesuuyianegu

qnmuqmimmm@iﬂu (story drift in shear wall where shear dominates inelastic response)

(Kenneth kazAnly, 2012)

Chorg .‘Zaiafian:

e,

.

ey

1 “l
dl o ng ] . 3 s A
qﬁj‘ﬂ‘l’l 2.18 HNNHURAIUDITUAIL coupling beam Tununeduusaay

(chord rotation for shear wall coupling beams) (Kenneth LazAtuy, 2012)

AraedFaulls de uarc NEAIUTUNIITYAIUIMUT899A CD WAT E  18In9N
@ o o 1 ogl o o al le ! a a =3 dl
pNANNUTITNdaivTinussniun @ U lutudauenaspeunsaasnman Tugln 2.13
I a s o o o A a a [-3 1a ¥ o v @
AR FTBILLLANABIN WLk RauABUNIAL AN LU T s duiuun T Wl
ANNNIATTIU ASCE41-13 IneutuTudiungnasuaudsauseinuasiudiuiignatuanfas

LIIRAUTILAANINEAZIDEAAIANTNT 2.3 LAY 2.4 ANNAFL
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AN3NT 2.3 WIHLAB5TBIULLAI AR LIIRAUABUNTALATHIMANLATTUAIUIINTIYN

% [ 3 o a o v a o o %3 a a ¥
ATUANALIUNITAALASUANN Lﬂm“ﬁ%ﬂ‘ﬂN?UVLﬂL"HQW} PRURANUNTLNNTA Lﬁ?’]zﬁLLUUVLN LR
(Kenneth tlazAnde, 2012)

Acceptable Plastic Hinge
Rotation®*2® (radians)
Performance Level
Plastic Hinge | Residual Component Type
Rotation Strength . ]
(radians) Ratio Primary Secondary
Conditions a b c 10 LS CP LS CP
i. Shear walls and wall segments
(A -4.)f, +P v Confined
t i t 15 Boundary'
201 =34 Yes 0.015 | 0.020 0.75 0.005 0.010 | 0.015 | 0.015 | 0.020
<01 >0 Yes 0.010 | 0.015 0.40 0.004 0.008 | 0.010 | D.010 | 0.015
=025 =34 Yes 0.000 | 0012 0.60 0.003 0.006 | 0.009 | 0.000 | 0.012
=025 >0 Yes 0.005 | 0.010 0.30 0.0015 | 0.003 | 0.005 | 0.005 | 0.010
<01 =34 No 0.008 | 0.015 0.60 0.002 0.004 | 0.008 | D.008 | 0.015
<01 =6 No 0.006 | 0.010 0.30 0.002 0.004 | 0.006 | 0.006 | 0.010
=025 =34 No 0.003 | 0.005 0.25 0.001 0.002 | 0.003 | 0.003 | 0.005
=025 =6 No 0.002 | 0.004 0.20 0.001 0001 | 0002 | 0002 | 0.004
iii. Shear wall coupling beams™
Longitudinal reinforcemegt and v
transverse reinforcement™ t 1, -"f_'
Conventional longitudinal < 0.025 | 0.050 0.75 0010 | 0.02 [ 0025|0025 | 0.050
reinforcement with conforming = 0020 | 0.040 | 050 | 0005 | 0010 | 0.020 | 0.020 | 0.040
transverse remnforcement
Conventional longitudinal <3 0.020 | 0.035 0.50 0.006 | 0.012 | 0.020 | 0.020 | 0.035
reinforcement with nonconforming — = - _ -
transverse reinforcement =6 0.010 | 0.025 0.25 0005 | 0.008 | 0.010 | 0.010 | 0.025
Dhiagonal remnforcement na. 0.030 | 0.050 0.80 0.006 | 0.018 | 0.030 | 0.030 | 0.050

1. A boundary element shall be considered confined where transverse reinforcement exceeds 75% of the requirements siven i 4CT 318 and spacinz of

transverse reinforcement does not exceed 8d,

It shall be permutted to take modeling parameters and acceptance cntenia as 80% of confined values where

boundary elements have at least 50% of the requirements given in ACT 318 and spacing of transverse reinforcement does not exceed 84, Otherwise,

boundary elements shall be considered not confined.

1

Conventional longitudinal reinforcement consists of top and bottom steel parallel to the longitudinal axis of the coupling beam. Conforming transverse

reinforcement consists of: (a) closed stinups over the entive lensth of the coupling beam at a spacins £ /3, and (b) strensth of closed sturups I7, = 3/4 of

reguired shear strength of the coupling beam.

For secondary couplmg beams spannin
doubled

4 Primary and secondarv component demands shall be

including streneth

=3'-0", with bottom reinforcement continuous mto the supportng walls, secondary values shall be pernutted to be

within secondary component accentance criteria where the full backbone cwrve 15 explicitly modeled
in aocordance with Section 3.4.3 2

3. Linear interpolation between valuas listed in the table shall be parmatted 1-
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ANFWT 2.4 WIIHAB3TBIULLAIABSA AT LIIRAUABUNTALETHIMAN LAY TUAIUIINTIYN
pruAnTatuINReN wasudAnInuTinaaniulidsdaaad uFunisdinssiuuuliidadu

(Kenneth tlazAnle, 2012)

Acceptable Total Drift (%o) or
Chord® Rotation (mdiﬂns}l
Performance Level
Total Drift ]
Ratio (%), or Component Type
Chord Retation Strength Pri B dary
(radians)" Ratio rimary econdary
Conditions d (e | g| ¢ | f| 9 |LS|CP|LS | CP
i. Shear walls and wall segmentsﬂ
(4 -4 ) +P -
T 20.05 10 | 20 | D4 | 020 | 08 040 075 | 10 15 20
A -4 )5 +P 0600
% >0.05 075 | 10 | 04 0.0 06 0.40 oo | 075 0.75 10
L1 55
ii. Shear wall coupling beams’
Longitudinal reinforcement and v
transverse remforcement” 11 .71
wwy
Conventional longitudinal =3 0.02 | 0030 0.60
reinforcement with conforming 0006 | 0.015 | 0.020 | 0.020 | 0.030
transverse remnforcement 26 0.016 | 0.024 0.30
0005 | 0012 | 0.016 | 0.016 | 0.024

Conventional longitudinal =3 0.012 | 0.025 0.40
reinforcement with 0006 | 0.008 | 0.010 | 0.010 | 0.020
nonconforming transverse 26 0.008 | 0.014 0.20
remnforcement 0004 | 0006 | 0.007 | 0.007 | 0012

1. For shear walls and wall segment=, use dnft; for coupling beams, use chord rotation; refer to Figures 6-3 and 6-4.
2 For shear walls and wall segments where melastic behavior 1s governed by shear, the axial load on the member must be = (.15 4, ", otherwise, the
member must be treated as a force-controlled component.

3. Conventional lonzimdinal remforcement consists of top and bottom steel parallel to the longzitudial zxis of the coupling beam  Conforming transverse
reinforcement consists of: (2) closed sturups over the entire lenzth of the coupling beam at a spacmg = d'3, and (b) strength of closed stuzups I, =z 3/4 of
required shear strength of the couplng beam.

4 For secondary coupling beams spanming <-8-07, with bottom reinforcement continuous into the supperting walls, secondary values shall be permutted to be
doubled.
5. Primary and secondary component demands shall be within secondary component acceptance criteria where the full backbone curve 15 explicitly modeled

including strength degradation and residual strength in accordance with Sechion 3.4.3.2.
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TUN1943719UUUR1AINTLNITLILINRAY TUAIUNAUNITULINIREUYNANABIAILLOA
IWUALUULEY (4 ansie) Asuanslugiln 2.19 Taeld 1 ulusie 1 doedu anduluduntunedy
A = a a o % a e 1 o dl dl
wsRaullan 1aNAANNUNANAFNAZANNUA TR INGITBUD ALNUAN AN L ATINIle Y89

ANANILB4AINNITAR (flexural depth) Baennuneus liiuAINgIasTy

-

(a) Plan (b) Elements
’ —-
Rotation, 0 Elastic
_}
Elastic
Iy i
Elastic
> Elastic
4 d, Inelastic

dl o a ra & o o I
gﬂ% 2.19 LLUU’QW@@\?@MMWW@ﬁ]ﬂﬁdL‘?NL@usﬂ‘ﬂ\m’]LLW\‘I’j“ULLﬁ\?Lﬂ@u

(Malley wazmanuy, 2010)
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woAnssuuuvauganainliiluluniunsyy luinennsgau ASCE41-13 (Kenneth wazAniy,
2012) a1fuil5uleeangs

/muﬁm i
[-l-[-l’{l-l-%

o 1

dl o Y o Y al ° ar A
q3;‘]J‘1/I 2.20 paatnuuuaaeeniinsadule Tl Asesn neiuusea

(Malley wazmanuy, 2010)

[%
ar a <3

wihdnduloanassianivaaunsauazmanidsnfosauantmiuuldiiilugaasin Tne

N3N AN AN AU IENIN AN NAU-AIHLATEATAIARUNTALATIMANAZAadlAannn1magaL
AmFupeunsaazlimuuuuaiaesiniliuilgaudaaes Mander (Mander uazansy, 1988) lnaly

aulannAsFuLIIAIUANIAILT 2.21

16.00

14.00 . odocs idca ;
; 0.0043,13.54 —ﬂ\ i
4l i
H [ : \
12.00 +

10.00

Stress (ksi)
o
)
5]

™~ 0.0156,7.54

0.0000 0.0050 0.0100 0.0150 0.0200

Strain (in/in)

Modified Mander model = & = Tri-linear adjusted to match modified Mander Model

317 2.21 naasndNiuissndeanuiu-rMeTsATesARUnTA ldIANLaen
(Mander azpeue, 1988)
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v
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ADLY, 2011) 9A1AaNAAATIN warn1adLlseae A NduRus LUy Tri-linear Inglufinng

q

WATUINNSRENA89940 (Strength Loss) WARNAIZLIN 2.22
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100 —

Steel Stress (ksi)
D

Steel Strain (infin)

917 2.22 PouANRUSIEMINIANNLAL-ANLATE AT AMANIATH TN WS T UL ILRe Y

(Moehle LLazAtu, 2011)
2.2.5 STAUANTTAULURILATIHGS AINNIATFIW ASCE41-13
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a

3.szauANLaensafeTin (life safety) NaA@EnelngsINszALlaNUNAIg
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Kunnath WazAE (1992) nansAnmReaiuAtaTiaANIdsrtadlnagsalas
WANTUIN NN BN ATUTDITUAIUTATIAT1S Lazaglann sAuANAUE Tz Ud N9 Ny U
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pl = =0, B E, (2.23)
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aaneld (Dissipated energy) anFunaarnutinlunisA Ul Aaudnaluannisi 2.24  waz
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DI story = Z (/II )component (DI i )component (2-24)

DI overall — Z (ﬂﬁ )story (DI i )story (2.25)
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E.
(ﬂ'i)component = (—IJ
in component
E.
(ﬁ“i)story = [—ll
ZEi story

(2.26)

(2.27)
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917 3.2 sUduaesanAnsFnetng

U

AUNFUUSREUTRENUULEANNILI 0.15 AT IANETNLWIAUYINAL 0.33 %

Az ANLETH IWULAUEUYINTL 0.25 % AABARAIINEIENIANIAILAALWANTINT 3.2 UTinFn
« o X ) AN A

WATLENUMANLATHTBNTUAANAANAIANTINN 3.1 NUFUAI9IUI 0.30 LT Wuduaw)

wduaz 0.20 IATAILARAIIUATTINN 3.3 AMUTUANTUIA 0.40x0.70 WA AMUTWELE

UM 0.40%0.80 INATFINAASIUANTINT 3.4 HIMINDIANTIIHWNTL 19941 Fvd

3.2 M5ANARILATIASI9RIAS AL Na L uNI5ALATIER

TunuddsiiiatsngAnssnuuudugaiafinianizaudoulassaireanfuusely
wuAaldun 181 wasiuneiuusadeuint faisumgAnssnuuLaueaaAn lududou

AL

3.2.1 WULANADILEN

LLum"mmLmﬁwumwﬁ@qmmuwmmﬁﬂﬁﬂmﬂLm%\mmmmﬁwmLmnmﬁ’iuﬁ\i
uanslugUlii - 3.3 dwsuignfidenserunuiuualifiqaidendestudrsmuiiieiu
taneudania (Rigid end Zones)aRse ez LARIVTNT89ANNANANY GT@Lme‘lugﬂﬁ' 3.4
1umﬁ’mumm'ﬁ'ﬁ;mmuwm@ﬁﬂmmLmﬁu%u@gﬂiﬁumim uFuAZALT LU T

ATTNNAULAN TIAIHITDATUI A T AN AN RS TN RIFUN U TN LN 16T



AN 3.1 NUNA AT TUAIAT LALLM ANLETH

AT197 3.2 ANUUILAZLTNNDUUANIATNTBIN LN TLIUT R Y

W1 | det | winFRmxm) | wanasn) | 1@ | deedu | utnda(mxm) | WIanua3uN(%)
1-19 0.75x0.75 6.28 1-3 0.55x0.55 5.19
4-6 0.75x0.75 454 4-6 0.55x0.55 2.60
7-9 0.75x0.75 2.09 7-9 0.55x0.55 1.95
D3.5 E6
10-12 0.75x0.75 1.05 10-12 0.55x0.55 1.30
13-15 0.50x0.50 2.36 13-15 0.35x0.35 3.21
16-19 0.50x0.50 1.57 16-19 0.35x0.35 1.60
1-3 0.70x0.70 6.01 1-3 0.75x0.75 559
4-6 0.70x0.70 4.01 4-6 0.75x0.75 349
7-9 0.70x0.70 2.00 7-9 0.75x0.75 1.75
D5 F4
10-12 0.70x0.70 1.20 10-12 0.75x0.75 1.05
13-15 0.50x0.50 2.36 13-15 0.50x0.50 2.36
16-19 0.50x0.50 1.57 16-19 0.50x0.50 157
1-3 0.45x0.45 5.82 1-3 0.60x0.60 5.46
4-6 0.45x0.45 3.88 4-6 0.60x0.60 3.27
7-9 0.45x0.45 1.94 7-9 0.60x0.60 1.64
D6 F5
10-12 0.45x0.45 1.94 10-12 0.60x0.60 1.09
13-15 0.30x0.30 4.36 13-15 0.40x0.40 245
16-19 0.30x0.30 2.18 16-19 0.40x0.40 1.23
1-3 0.75x0.75 5.59
4-6 0.75x0.75 3.84
7-9 0.75x0.75 1.75
E5
10-12 0.75x0.75 1.05
13-15 0.55x0.55 1.95
16-19 0.55x0.55 1.30

AN LR eY

NG

ATNUUN (M)

A NLATHUIIAG (%)

A NLA TN (%)

1-19

0.15

0.33

0.25
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AN 3.3 AHUUITAINUAIATFaLIS

i
et ANV (M)
1 0.30
2-20 0.20

AN N7 3.4 UUIANTINFAURIATUBNANTFNDEIN

AN

0 LFA (mxm)
1 0.40x0.80
2-20 0.40x0.70

NNIAAUATII LULUILNULBALET (P-M Diagram) AZAIUINAINAMANTALLITAALAZIUNA

NUNAALAN A1uFudulsrnataadggiuniluaanafAn 1NN UAIUIANENF AL

pufiaanuuuly ldrnTupdat aneunazArdnsdouiames udqlilsunsy Perform-3D Az

nsAuIAIAaNRsNe eanEsineanun 1l Aswanslugii 3.5

[ COMPOMENT PROPERTIES

f Inelastic T Elastic

T Cross Sects.

Materials T Strength Sects T

Compound

Type IFrame Member Compound Companent ;‘ PS4

. New[ Choese type and name: to
' edit an existing companent, »{f

Namelmew D356

&l

Tent for filter.
=] Puige | Fename l— Filter |

Length Unit |m Farce Unit kN

Status |Saved

Chesk | Save | Save As | Delete |

Basic Components T Strength S ections T Self Weight

COMPONENT TO BE ADDED OR CHANGED

Component Type ICDIumn, Reinforced Concrete Section j +_."*|
Caomponent Mame IU.4DxU.4U j +_."*|
Text for filter M
Length Type IF‘rnpnrtlnn of unassigned length j Length ¥ alue I
Add | Ingert | Fieplace | Dielete |
COMPONENT LIST [MAX. 12]  Click to highlight. Double click to select. Show Froperties |
No. |Component Type Component Name Length |Propn
1 [P-M2-M3 Hinge, Concrete Rotation Type D3.5 48 75x75 52 up 1}
2 |Column, Reinforced Concrete Section 0.75x0.75 1
3 |P-M2-M3 Hinge, Concrete Rotation Type D3.5 46 75x75 52 up 0

' Selected components of this lype:

= Al components of all types.

Import ...

Import Components I Export Companents

U7 3.3 mannvunqavyunataAnzeaat lultlsunsy Perform-3D
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Iudmﬁ%ﬁﬁmwﬁmﬁuﬁ‘?wdwLmﬂi:ﬁ’\LL@zﬂﬁiLﬂﬁﬂugﬂmwm%’wHu
Wanasn (plastic  hinges) Luwuy Tri-Linear ﬁﬁlqﬁm@mmﬁﬂﬁﬂﬁﬁﬁwmfi@@ (Strength
Loss) LL[ﬁiiﬁJﬁ@ﬂ?M’m”}ﬁ‘L?ﬁlﬂumﬂ’]WLLUU;J’{]’%/HT (Cyclic Degradation) qANYUNAIGRANTB
AnazAanaa ek uuLUNUUAZ TN IUA TR 2 Wy gﬂ‘ﬁ' 3.6 mqummﬁmﬁ
FrunnianTuiusnefauazissluaunueswindae it diaqadensyunanain gui
3.7 azuanananANAN LG e 9w lulua U AL THNUANI I AR LA T AN AN AUE TN
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anlunsnAnussieniiin el 3.9 s lfanfansidRuuuideuiiediusaden

UINNINANLIIRDUUDILEAN

Vn =Vs+ Ve (3.1
V:=0.53,/f'chd (3.2)
V= Adf,bls (3.3)
e
V= ANA95ULIIRUIRIARLN IR (Alani)

V= nndsfunsamenaaauanilaan  (Alansw)
¢ = MRS ULINTAIAIADUNTA (ATanFN/MIEUFLNAT)
H = ANt 1a9n ne S LLsIaa 1 (LURT)

L = ANINENAINILNIS LI (LHRT)
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| COMPOMENT PROPERTIES

[ Inelarstic: T Elastic T Cross Sects.
M aterials T Strength Sects T Compound

Type IFlamE tember Compound Component j +_.'_"|
7< | Hew[] | Ehaose typs and name to Basic Components T Strength Seclions T Self wieight
edit an existing companent.
NamalnewDEB d COMPOMENT TO BE ADDED OR CHANGED
Text for filer, Component Type ICUIumﬂ, Reinforced Concrete Section j El
=1 | Purge | Rename I— Filter
Component Mame ID.deU.ﬂiD j El
Length Uit |m Force Unit IkN §
Tet fior filker I Filter |
Status ISaved.
Length Type IPloDoltion of unassigned length j Length ¥ alue I

Check | Save | SaveAsl Delete |

Add | Insert |Heplaca| Delatel

COMPOMENT LIST [MAX. 12] Click to highlight. Double click to select. Show Properties |

No. |Compenent Type Component Name Length |Propn
1 |End Zone for a Beam or Column Default End Zone Auto

2 |P-M2-M3 Hinge, Concrete Rotation Type DS 46 70x70 40 up 0

3 |Column, Reinforced Concrete Section 0.70x0.70 1

4 |P-M2-M3 Hinge, Concrete Rotation Type D5 45 70x70 40 up 0

5 |End Zone for a Beam or Column Defaut End Zone Auto

Import Components I Export Components
I .
* Selected components of this type. [ l
Al components of all lypes
i =

917 3.4 snunlsqauyunaiaRnaasdaninis@axsiaiuaululilsunsy Perform-3D

| COMPOMEMT PROFERTIES

r M aterials T Strength Sects T Compound Stiffness. Dil i r Inelastic Strength T Elastic: Strength
Inelastic T Elastic T Cross Sects.
Type ICU\umn, Reinforced Concrete Section j IS4 [ 2hape and Dimensior
7( | NewD Ch_oose tpe and name to | Section Shape lHactangIa j = CEBE
edit an existing section. | .
= E 07 D o7 o | S
Name | 0.70x0.70 =l

Text for filter b
& Purge Rename I— Filter | B
Lenath Unit Im Farce Unit IkN To calculate the section properties for the above dimensions, press thiz button, Calculat |
alculate

It your wizh, pou can edit the properties after they have been calculated

Status |5aved

Check | Save | Save A | [efere | ROt

Aial Area |0.49 Torsional Inestia IU.0384?1
Symmety—————————
& 0 Shear Area along Axis 2 |0.40833 Bending Inertia about Axis 2 IU.UEUUUS
* Yes o
Shear &rea along Axis 3 |0.40833 Bending Inertia about Axis 3 IIJ 020008

Shear area = 0 means no shear deformatior.

- Material Stiffr

Young's Modulus |2 BE+07 Poizson's Ratio IU.? Shear Modulus = |1.0833E+07

Import Components l Export Components
IS
* Selected components of this type [
&l components of all types.

717 3.5 nstinnuantidala lultlsunsy Perform-3D




| COMPOMENT PROPERTIES

[ Material:
Inelastic

T Strength Sects T

1

Type IF‘-M 2-M3 Hinge, Concrete Rotation Type

il New[] |

Name | D5 46 70570 40 up

Text fir filber
é Furge |F|emame l— Filter: |
Length Unit {m Force Unit [N

Statuz |Dld property set. Checked, Mot yet saved

Compound
Cross Sects.

st

Elastic

Chaose type and name to
edit an existing component.

EInseElaphl Save | Save fs | LInEhangel
Shape of Relationship
= EFF
&+ Trilinear
Symmetry
’V ¥ Yes iho
Strength Loss
o Yes [ Nao

r—Use Cross Section
" Ves

* No
Deformation Capacities
’7  Yes Mo —‘

r— Cyclic Degradation

& MNane
Upper/Lower Baunds £ YULRX
’71"'“('93 GNO—‘ [l

Import Components

I Export Components
Impart ...

{* Selected components of this type.
&l components of all types.
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2.50E+03

2.00E+03

1.50E+03

1.00E+03

5.00E+02

0

] 4.00E-03 8.00E-03 1.20E-02

1.60E-02

2.00E-02

1

f Defarmation Capacities T Cyclic Degradation

Upper/Lower Bounds ]

Section and Dimengiohs Basic F-D Relationshij T

“ield Surface

1

Strength Loss

F = Hinge P and M. D = displacement and rotation across hinge.

Basic Actions and Deformation:

Axiz 2 Bending at  Awxis 3 Bending at

Tension Compression Balance Point Balance Point
Actions U | 7860 | 13800 | 2650 | 2650
Deformations DU | 001017 | Doz5ez [.o04 [ 004
Deformations 0% [0.02 Jooz Jooe Jooz

077

This ratio is the same for all actions.

Trilinezr Behavior ———
F/FU

Paste ! I

Copy Clear

717 3.6 nsldArqaununarafinaesaullsunsu Perform-3D

| COMPONEMT PROFERTIES

f M aterial:
Inelastic

T Strength Sects T

I 1

Type IP-M 243 Hinge, Concrete Rotation Type

il New[]

Name | D5 45 7070 40 up

Compound
Cross Sects,

Fa b3
el
Text for filter.
=h Furge Fenare I& Filter |
Length Unit Im Force Unit IkN

Elastic

Choose type and name ta
edit an existing component.

Status IEIId property seb Checked. Mot yet saved.
Close: Graphl Save | Save fg | UnChange |
Shape of Relationship
i ERF
* Triinear
Symmetry
’V @ es Mo
Strength Loss
& Yes " Mo

r—Use Cross Section

1~ Yes
{* Mo

Defarmation Capacities
’7 i Yes " Mo —‘

r— Cyclic Degradation

* Mane
U pper/Lower Bounds i YULRR
’VFYES FND—‘ 3

| Expart Components
Import ...

Import Components

' Selected componerts of tis pe.
Al components of all types.

P M3

2 000 250601
150 |
150404 N }
100804 ‘
| 1.50E+03
= nnE+naI \
1.008403 |
0 1] |
5.00E-03 | 5.00E+02 }
1.00E+04 0
0 100E«D3  2DOE+03 0 1.00E=03

M2
2.00E+03

( Deformation Capacities T Cyclic Degradation T Upper/Lower Bounds

1

Section and Dimensions T Basic F-D Relationship T Yield Surface

~ Yield Surface P

| Strength Loz B

[ConcreteT ype]

FE/FC 0253

MOAMB, dnic 2 | .82
P expanent, Alpha, PE to PC P-+2 Interaction |2
P-M2 Interaction |1.7

P exponent, Alpha, PE ta PT

M exponent. Beta, for P-M interaction IT 1
Min 1.1, Max 3.0 Suggested = 1.1

MOME, Anis 3| 82
MO/MB is optional. It can be uzeful for checking the pield surface.
P-M3 Interaction |2

P-M3 Interaction 1.7

Min 1.5, Max 3.0 Suggested = 2.0

M exponent, Gamma, for M-M interaction |1.4
Min 1.1, Max 3.0 Suggested = 1.4

The yield surface is for the ultimate [U) condition. [f the F-D relationship is
trilinear, the first yield [7] surface has the same shape as the U suface.

Pate | |

Copy Clear |

317 3.7 msldanqemsunanainaasianlulilsunsy Perform-3D




| COMPOMENT FROPERTIES

( Inelastic T Elastic T

Cross Sects

Compound

s

Materials T Strength Sects T

Type |Elashc Shear Material for a Wall

Chaose pe and name to
ﬁm edit an existing material

Narme |shear wall 015 m j

Text for filker.
= Purge Fename ’7 Filter
Length Unit |m Force Uit [kM

Status [Saved.

| | Save As | |
Symmetry Stress Capacities
v Yes * Yes 1 Mo

Upper/Lower Bounds
" Yes f(+ No

Export Components
Irnpot ..

Import Components

% Selected companents of this type:

" All components of 4l types.

Stiffness and Strength | U/L Bounds ]

42

F = shear stress. D = shear strain.
Stiffness, K

L[:I_[ Shear Modulus, G [1.08E+07

Shear Stress Capacities Capacity Factors

+ Does not depend on aial stress Level  Factor
Shear Stress " Depends on axial stiess as shown 1
. Shear stress Buial stress 3
j vel e[ E
: Comp 4—3l—o—b Tens W0 [3672 4
E Aixial Stress

vi[ e[ 5

51l7 3.8 nsldAruseeauaesianlulisunsy Perform-3D

| COMPONENT FROPERTIES

( Inelastic T Elastic T
hateriale T Strength Sects T

Cross Sects

Compound

e
Choose ype and name ta

7(" NEWD edit an existing component 'r.d J

Mame | D5 46 70470 40 =

Tent for filter.
= Purge Fename ’7 Filter |
Length Unit |m Force Unit kM

Status [Saved.

Type |Frame Member Compound Companent

| | Save Az | |

11T

1 Sell w/eight

Basic Components T Strength Sections

STRENGTH SECTION TO BE ADDED OR CHANGED

e
Raksd
Location  [0.5

Basic components for effect of rotation on shear stength. From r ta r

Section Type I W2-Y 3 Shear Strength Section

Section Mame  [D5 112

Location Type |Propn of length betwn end zones j

[Rotations are summed over the components in this range. Leave blank for none. ]

Add | Insert | Replace | Delete |
STREMGTH SECTION LIST Click to highlight. Double click to select.
No. |Section Type Section Name Locn Rotation
1 |V2-V3 Shear Strength Section D51-12 05

Import Components T Erport Components

% Selected companents of this type.
" Al components of all types:

Import ...

717 3.9 uansiumdmiunmadnAusaRetrean lullsunsy Perform-3D
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3.2.2 HUUHIABIMNIS U UDNDY

AunasuLsRaaan MiLUanaaglsinnutinsialdwle (Fiber Cross Sections)

TngansnsnanaesnginssaesiiuneiuussaenliaziBaaniniuiasainnisutidouaes

b

o 4

AUNESULT el uutNFAnat Ut f R AanuNe AN TN LA AN A RN LA LAN TS
Alunfarutindn leLard N0 TAANNLATHANN AT ULALANA AN NANAUFIZUINNAN
2 a a [1 a d'o v o 1 v dla é’

LAULAZANHNLATEATAIABUNIALALIMANLATUNNUUA M AU AR N LA ATIW 18
o o & o | aia ‘3 1 U o o o A o 2
AungFunssRaukarAu vk aIu LA sz N ARraen LW S LR B UL N T E
=< o o a a a v o a oA o~ o aa o

e AN AnssuuuLANEaNaRn In ARt iLe1A1TaTeNINNdLHaMEUILAEN1991889

WUUALAAUNUNAARNTILANE

nMsATUIUAARNIUAT89TUAYW1ERE numerical method TnaiAwnaRNILA TS
azuthdnaauaguAmaaniuanniualudanlnanss Idaouduiusszudnamnuiuiay
ANLATEATesdan lulsasutidaiatnundeiasizisaniuiuafniuaresdudon
(Moehle uazaniz, 2011) dmiuntiantszinniduludianniuailss@ning El, azanaq
A = X, N X X A ° o A o
WarANATEA TUILAIWANNINTY  WanaIntaziaisunindsianizaaunsanlauin
FneluAnLE3H (confined concrete)iniiy IasiazlifansunnnasaanaunImny llausnaas
\WanLa3N(unconfined concrete) Tuusazuiindndulaazilsznavlidosdiuaesnaunin
TausaunarimaniasusaniuegNnsena1aninfAndsauagfuisnisnivnuaauialy
nsAneBiaanldauadnlud® (Auto Size) STYAMNUUNTBINUNITULIIREUYINAL 0.15
m wazdanuwdulawiaiy 8 arundrsassminsnazlignanda Tddannundneauis
wirlug fAaziaruawdulawingy Tnalilsunsuazildaununuasiiwndsraadulaniy
paNnd1einee] wiazldanunsnilasuaonuuizesnindnld wazidefifumnaniasy
AzFiagpef LandN1ITINAMaNTRIaMANdINLazAounTa luutisnduladegUi 3.12

Wae 3.13

a a

nsldananifdanpeunInLLEURAaRNLARIAYZLN 3.10 TdAudnAnsuLy

Tri-linear HAN9TUINN9ALNNAIB4IAR (Strength Loss)  aliflndlAasiunswamiu-
ANNLATEATBIARUNTA LdANLaanYas Mander (Mander wazAnL, 1988) Auum AN
NaQAREAME UYL 2.6x10° ksc ANMNAIFLILIIER 14 AAAIINVINAL 300 ks UAZANGT W

qARTRWNAL 390 ksc uazlifansnunAinAsFuussnalumpawnin



b

o &

nsldananiRrasnanigTuuuuauaanannuanifegln 3.1 19anNdNuS
1 dl - 1 a al o 1% o
sendneusauaznslasugtluuy Tridinear laifinnsfiansnnnia@enndsreddan (Strength

A ' 1 o 190 o '

Loss) nuunliAnagaatinneuiniy 2.0x10° ksc HANMNAY 4 aAATINWINAL 4000 ksc

WAZNNAY 4 AARLTRWINAL 5200 ksc HINNAIFLLIEALAZINAITLLINAY (Moehle UATANLY,

2011)

UANANUABININIIAIIATAANNATE AT ATUNLA21189A UNNFLLIRBUN NILNY

1 v
=&

WWead19aszAUANNAENETRATW T UAUIBI A UNI UL NRRU AS3LR 3.14 Annua i

A4 = » Ao = o G a = = = v A

\HaAIAYNLATEARATLUINANYINAL 0.002 WANLATNAANIIAIIN LHEAYTNLATLAR T
a o ¥

FUWIANWINAL 0.1 WANASNNANITALH ANNFUAUFURIERLEBLIAAAINNLATE AWINAL

0.003 ARLNZALAANITITA

a a o

AUANTTREUBAAANTLLIILRAY (Inelastic shear material) TBINUNIFLUIIRAUAY
TnsvAuduiusseudnaussuaznaulasugluin Elastic-Perfectly Plastic (E-P-P) Tael
Tddnnsiansnns@aniasasdan (Strength  Loss) NA5ULIa@aUsvaE (Ultimate
shear strength, Vi) HANWNAU 1.5V, 1ael Vi, Ae nnasduLsai@an (Nominal shear capacity)
2RIAMUIRTLUINRIUANNNINTFIU ACT 318-08 Avann19h 3.4 Insuanensldrnindsiy
= ° o = o A ° 9 o o 2 a a am =
WA UIBINUNTLLIIRRNAIILN 3.15 Nuua A UNeTLLsIRaAANNTITRLLLIREY

HaNLIReUNINNGT 1.5V,
Vh=2.65,/fcH(0.8L) (3.4)
e

f ¢ = AAITULINEATBIABLNIA (ATaNFN/MITURLNRAT)
H = A uitn1a9n ne S ULsan 1 (LNR9)

L = ANINENINILNIS LI (LNR9)



| COMPOMENT PROPERTIES
( Inelastic T Elastic T

Cross Sects

Materials T Stiength Sects T Compound

ks

Type I\nelastlc 10 Concrete Material

1' Mew[ | gl

Name: | CONCRETE shear wall 0,15 inglastic |

Tt for filker.
=1 Purge | Rename |l— Filter |
Length it Im Force Unit [kM

Statug |Saved.

Chooze type and name to
edit an existing material

CIoseGraphl P|DtLDDDS| Save s | Delete |

Shape of Relationship
" E-P-P
£+ Tiilinear

 Tenzion Strength
i Yes

' No

Strain Capacities
* Yes ( Mo

i~ Cyclic Degradation
&+ Mone

Strength Loss
Yes (Mo
 YULRR

Upper/Lower Bounds
’V("Yes (:'Nn—‘ Y43 |

Import Components

I Export Camponents
Impoit ... 1

¥ Selected components of this ype.
&l components of all pes.
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| COMPOMENT PROPERTIES

r Inglastic T Elastic T Cross Sects
Materials | StenghSects | Compound
Type Ilne\astic Steel Material, Non-Buckling j gl

Choose type and name to
edit an existing matenal.

il New[ &

Hame ISTEEL shear wall 0.15m inelastic j

Tent for filker.
él Fuige | Rerame ||— Filter
Length Unit |m Force Unit IkN

Statuz |Dld property set. Checked. Mat vet saved, A

Cloze: Glaphl Save | Save bz | UnEhangeI

Shape of Relationship
i E-FP
i« Triinear

Symmetry Strain Eapaclt\es
IVGYES i No IVFYES("
Strength Loss Cyclic Degradation
" Yes * Mo = Mone
TR
7R3

Upper/Lower Bounds
’7 " Yes ¢ Mo —‘
Expurl Components

Import Components
Import ...

* Selected components of this bype
" All components of all types

-5.00E+03
-1.00E+04
-1.50E+04
-2.00E+04
-2 50E+D4
-3.00E+04
-3.50E+04
-4.00E+04
-1.00E-02 -5.00E-03 0 5.00E-03 1.00E-02
r Cyclic Degradation T Upper/Lower Bounds ]
Basic Relationshi Strength Loss T Strain Capacities
F = stress. D = strain.
Positive: — Tension Shresses — Compression Stresses —
e Fr Fr [30000
Stiffness, KO Fil I Fu IBBUUU

Modulus, E[2.6E+07

KH/KO Pos =
KH/KOMeg = 0182

i~ Tension Strains

i Compression Straing——

ou |

pu [0.003

o |

D [0.m

Paste I

Copy Clear
1ul1lsun38 Perform-3D

a
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6.00E+05
4.00E+05 r“
Z.00E+05
0
-2.00E+05
-4.00E+05 __J
-6.00E+05
-2.00E-01 -1.00E-01 0 1.00E-01 2.00E-1
[ Cyclic Degradation T Upper/Lower Bounds: ]
Basic Relationzhij T Strenath Loss T Strain Capacities
F = stress. D = shrain_
Positive i~ Tension Stiesses - Compression Shresses—
e Fy [400000 Fr
Stilfness, KO FU |520000 Fu

Modulus, E[2E+08

FHAKO Pas = ID.DDE
EH/KOMeg = I

i~ Tension Stains

DU fo
D= [0.2

r~ Compression Straing—

oul
o [

Faste | |

Copy | Clear |

WaNAFNIaIN NS Uu e lullsungy Perform-3D




46

f Materials T Strength Sects T Campound 5 Fihg.;T Monitored Fibers T Diraw Section T Out-0f-Plane T Motes
Inelastic T Elastic T Cross Sects.

—~STRUCTURAL FIBERS
Type IShearWa\I,ImeIaslic Section j 5g COMCRETE
| Chooze type and name to : : : = "+|
?(_ NBWD e T e Material Type I\nelastlc 1D Concrete Material J 47

| Material Name | CONCRETE shear wall 0,15 inelastic &

Narme: Ishear wall 0.5 inelastic

T et for fiter. ‘wiall Thickness |0.15 Ma. of Fibers |8
& Purge | Rename I— Filter |
1 2 3 4 65 6 7 B 89 10 1112 13 14 15 16

Length Unit Im Force Urit IkN Relative'wicth [1 [t 1 1 1 1 1 1 & 1 1 1 1 1 1 |
Specify factors for relative tributary widths. Go to Draw Section page to show fibers.

Status |Saved. STEEL

CHECh | Sare | Save As | Dekte | Material Type: I\nelastlcStee\Matenal,NDn—BuckIlng jgl

Fiber Areas and Coordinal
’V AUTO SIZE option

‘ Material Mame ISTEEL shear wall 0.15m inelastic j I54

Specifyareaas  * PERCENT of concrete arsa  Effective thickness
Percent or thickness 0.33 Mo, of Fibers IE

1?23 456 7 890 11121371475
Relativeidth 1 1 1 1 1 1 1 1 00 T 111

t
| X L Fibers are
| —* Anis 3 rurbered
- | from edge Ik
| | J
Import Components I Export Components |
% Selected components of this type. [r—
&)l components of all types.

7U7 3.12 nMaranpmantiRvamtdafunaiuusuaaululilsunsy Perform-3D

Properties depend on whether section has FIXED or AUTO fibers.

| COMPOMENT PROPERTIES

f Inelastic T Elastic T Cross Sects.

Matenals T Shrength Sects T Compound

alientation

M ES S |
Chooze type and name ta
_|7< —INEWD edit an existing component. P I Basic Components 1 Self Wwieight 1 Hotes
Name Ishear wiall 0.15m inelastic L] - - - .
1~ Cioss Section for Vertical &xial/Bending—

é 5 = Text far filker, =
| uige ename ||_ J_J " " |
Type |Shear “wall, Inelastic Section ﬂ I8 K &} L Buis for

Length Urit |m Force Unit [kW MeTim Isheal wal 0,15 inelastic ﬂ gl IK&/‘J fiber coords

Status ISaved.

Type

ik | e | Save As | Delete | i~ Properties far Horizantal Axial/Bending Stiffne:

KoL
wall Thickness [015 Young's Modulus [2.6E+07 amEn
[

i~ Shear Propettie:

Shear Material Type IEIaslic Shear b aterial for a'wall j El
Shear Material Name Ishear wall 015 m ﬂ Ing

Eftective Wall Thickness IIJ 15

Impornt Components I Export Companents
(o)
* Selected components of this type. [ |
" All components of all ypes.

717 3.13 MesuamantRramiAafuwneiuwsaaaululilsunsu Perform-3D
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| COMPONENT PROPERTIES

( M aterials T Strength Sects T Compound

Inelastic Elastic Cross Sects.

Type ‘Axlal Strain Gage [2-node) j (51
Chooze type and name to
?< New[] edit an existing component.

MName ‘stra\n gQage j

Tt for filker.
=1 Purge Rename ’7 Filter
Length Urit |m Force Unit [kM

Status [Saved. Properties W

savads | | :
| | avens D = average shrain over gage length. F and K are 0.

Strain Capacities
Lewvel Tension Compression

1 [oooz 002
o1 0003
I
I
I

;Moe W

Import Components Expart Components
o .
+ Selected components of this type. —
= &l componznts of all tipes.

7171 3.14 AmunTndninAIANAsEATediurneiULsaRewlullsunsy Perform-3D

| COMPOMENT PROPERTIES

r Inelastic: T Elastic T Cross Sects.
Matenals T Shrength Sects T Compound

Type |E\ast\c Shear Material for a'wall _'_J =
Chooze type and name to
7< NEWD edit an existing material q—J
47
Name |shear wall 018 m _'J

@4@,%_1

Length Unit |m Force Unit |kN

Status [Gaved Stifiness and Stiength | U/L Bounds ]
| | Save As | | F = shear stress. D = shear strain_
Stress Capacities . Stiffriess, K
= Qs # o ]Q[ Shear Madulus, G [1.04E+07
UpperiLower Bounds
 Yes (% No Shear Stress Capacities Capacity Factors
¢ Dioes not depend on axial stiess Level Factor
Shear Stess - Depends on axial stress as shown 1 15
Wi ,—
Shear stiess Axial stress 2
N Y FC 3
POWT
Comp .T:';C—_P;T_. Tens V0 |354 4
Aixial Shress YT P e

Import Components Export Components
o)
+ Selected components of this type I
" All components of all tpes.

717 3.15 nsldAnindsiuusaiaaueanuneiuusaaenlulilsunsy Perform-3D
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1
% 1

o Y v ¥ ' 1% ¥ a = a |
Aanlinananudatnesiugn tassaFraneldusaudumulug uasiinginsssduuuy
Tdtiangju azdinisanasnesnidsuazadiniug uazainllsunsy Perform-3D  lda¥nq

wUuANaesAINaTuNe lasuangAnssu wesainAfanaafludnsiesldainnis

1 U

o d‘ ¥ Y Y1 AII o 1A D o 4 ztﬂl
nsmaaes desiasldAnldanenAauinegennnuasludssmalnadslifianddantainunm

anysoliieane Aaiuluanuddeiiacldgnederinisilinefi1eainuinsgiu ASCE41-13

wlnan
3.3 AUANUABINAAAASLLLAAAANTRILLLINADILATIRG19RIANTAIBEN

AAnIANTREaNaAanTrasannIsnAuInlAaInTlsunsy Perform-3D UaAIAT
;13797 3.5 uazuansnsnaeuda lulinausnuesena1sfaetnefiagli 3.16 Tnafuuali
AR31AINMUNTR981A9WINAL 1.5 Wlafiiiusd Inadarunisduluaunausnviniu 2.189

a a A o a &
FUNNLAADUAL LU ANIAIN LUILNUUAN (X)

;19797 3.5 ApnuaNtRdInaAdnsana1snAanlfainTlsunsn Perform-3D

. . = t Mass participation (%)
Wuan13du | Amu@uan) ANIIUNAN
H1 H2
1 2.189 TUNANITARDUA TN X 63.32 1.309x1 o'4
2 1.684 TUNANITAADUE TR LA Y 3.382x10" 62.23
3 1.359 TMuAN19TAR 7682x10" 5104x10°

7171 3.16 nMawpdeusialulnnaLINIeI1A9FRENS
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3.4 N15ANARIAMNLALULUDILATIRSNS

Tauddeild A A deniaszrdnetulunisiFaunausendnannin asauas la
a 2 \ o \ = Aa X o , = =
AARITELLNAAUUNNLSUAY ANAHIRsuneAnATuLaANTLN ke N ugeslssinn A
= aAa X = Aa X ° o = ] =
ANHLAETenATulWEN kazAHRsNeINAT WAL UL IRaLIne N sasiR A

Tun13uAIAMHIR SN ALANFNaTT
ANMNLREWNENLNI AW L WLED

HiauensnsAuIANATiAN@ene linansgluuuTilsunss IDARC v. 5.0 @9
duldsunsunilananunsamuiniAiannuidavneeediasaaiels  lnaAianu@aune
AANANIRAUgIUNIAINAAT AR eTavelng Park LAz Ang (1985) Tas@1N1en
wanaliAIaNNIg 3.5 TeAuaaINans dauszndnsnlasullasgiliennnganfinau
= o all | d' a oa ) [ a 9 [ % 1 =
Wauiunslasunlasglinamaniilf wazinanmuiuuuudaduiuaAianudamaasas
da 4 v A )

MR nnaeaeunLuLiuiansesinsaing

0. -6
Dl ipape = -+ b

Eh
0,-6, M0,

=)

—D

AEl

' £

O luamvsRRATUNIN g AR T g

0, Dhuumyuiivdeegunelifitwidnnsssin (Unloading)
6, Lﬂugmguﬁ'mmf;ﬁu‘”ﬁmmémm

My ulumuinsnaewmticin

En Lﬂuwﬁwwuﬁ'gﬂmmﬂiﬂﬁuﬁﬁﬁm

B ARANAITIIRILLILAN AR ANMNANRUS LN TanA3T09NNAS

o o £ Ay o = o Aa X 2, A4 - |
mmumum‘ﬂmmmm@\mumﬂﬂ@ﬂugﬂa‘wmmﬂuwmu LHBWANTEUNATHHN

A a X P & P P | e a y Ve )
ﬂNuVILﬂﬂmquﬂV]@mmﬂQGﬁu@qu O 1uﬂ?mu 49r RAEHUANNINUAATIAVUTEUINNAATIATL

3

sendeTuaudiuyunyuludosdarafnguiuyunyuinaIuuINNgATa 9T ud9 1 T3

Tisunsu Perform-3D  ArATUIUUNANYNUNUANATUALAYE} NNy UTLIAa et ns Tl T

H o o Ay Y £ o A Py o o P
uﬂﬁuﬂﬂ‘aﬁ:mﬂwﬂm"ﬂ&lLLm"NLVl’m‘LIHNMHusLum\WI 1 1ugﬂw 317 @']VTUV’]’]HNMHHV]@J]']QZ
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£
o ' =

FudaudsgUn 3.37 e 6, axiuldniumnigei 2.2 nunnsgIu ASCE41-13 Tunsalil
ARy uvaeeg i it 6, HAwiniudnsdausendnednadouszidng

Tty amyulugo@anafinauiuyNuyunAMUMUATRTIA 6,-6, HAWnfiuys

wyulugoad 2 Tugln 3.47

Rotation (6)

gy QU

1 4 v

9117 3.17 wanspudnRussend sl sy Ui atuluTudwan

[ '
o o ! = k7 o o =l

mm‘umuwLﬁmm\muwmmuwm’1ﬁiﬂiu%udqwﬁmmnmsm?ﬂ'@uﬁLLum”gﬁm
L'ﬁfaﬂﬁmmmﬁmﬁﬂ: 0.27 (Ciampoli hazAne, 1989) WA THINUARIINTBIUTINAR
M, AnNNTHANNENTUS P-M Tmazunsy WeBsaamvunls My = 0.77M, (Bai uaz
Au, 2011) Lﬁ'ﬂmmnﬁi@mﬂdﬂ'ﬁQmmﬁmuuuuﬁmmLﬂmmﬂmﬁmmmmwdw My
LAz M, gaalaAazduil Al AT uagFUuthFaTedian dniaTy uazusaly

a

wwaunuinaasviown lnsagial My uaz My 199usiazia uanifaniged 3.6

ANTUAAITUNATIAMHIR LU UDIT LA I BLAR LT ULENAY TUABNTURAIUNLAA
=~ ~ Y @ e \ =~ aAa X Y 2
Addamainfigalududuiaunudtpandanefinaauluduiv

v

= a a o a a
AMNLREKENLA ﬂ"lluuluﬂ'] LWNITULLTILRB U

Park waz Ang (1985)ldRmunsatianu@emeduniwas 1 luidsunsy IDARC
dsznaudaaauidanig 2 daulduniaru@eunaiifiaainnisilasuglisassuny
A s Y v oo . o . 4
auaanafnvesiaseaielagliniamaudnsdouszndnanisidasulasgisesninigad
a 5 = 1% dl ' d' a va o o a 12 o g
Wazwnauiunisdasuulaagldnenqaitd wasdiunsondusuudaduiuan

= S a o4 A @ o o P Yo I~
WJWS\IL’&EIMWEI'&?J@N‘WLﬂ@@”lﬂﬂq‘im@@u%LLUULﬂu@{]@ﬂﬁ‘m@ﬂIﬂN@?WQ LL'&@Ni’J@\‘i’&Nﬂ’]?VI 3.6



DI = 5—m+ijdEh (3.6)
5, 6,P,

e
S,  Aemawanuulaagdinsnniigaifinau
) AaNT7LLasuLLa93U 39NN LMLEITR
u 1)
P, ABANIAIATINTIDITUAIU
o e A o 2
jdEh PaNAINUNazanag luTuAU
A 1 dl o = o 6 o o [
B ABANAINURILLILANABIN A NAN AU LN AAIIBINAS

(%
a ]

F1399% 3.6 ANuINALWINEN INmwAnanasnuar TR TRYaTuda a0
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D3.5 D5 D6
Story
P(kN) | My (kN-m) [ M y (kN-m) | P(kN) M (kN-m) | M y (kN-m) [ P(kN) My (kN-m) | M y (kN-m)
1 5242 4401 3389 6206 3360 2587 2970 768 591
2 4947 4389 3380 5849 3416 2630 2797 787 606
3 4663 4379 3372 5506 3427 2639 2632 800 616
4 4379 3510 2703 5166 2650 2041 2468 630 485
5 4096 3483 2682 4827 2642 2034 2303 645 497
6 3812 3470 2672 4489 2639 2032 2138 650 501
7 3529 2168 1669 4151 1800 1386 1973 473 364
8 3245 2154 1659 3815 1796 1383 1808 467 360
9 2962 2101 1618 3479 1753 1350 1643 464 357
10 2678 1470 1132 3143 1380 1063 1478 448 345
1 2394 1410 1086 2808 1350 1040 1313 444 342
12 2111 1364 1050 2475 1280 986 1148 435 335
13 1847 685 527 2166 695 535 1000 187 144
14 1583 664 511 1857 683 526 851 190 146
15 1319 645 497 1547 673 518 702 188 145
16 1056 522 402 1238 529 407 554 137 105
17 792 464 357 928 490 377 405 125 96
18 528 430 331 619 443 341 257 111 85
19 264 380 293 309 386 297 108 96 74
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AN3799 3.6 ATWTINALUIILAN ‘EuLuum‘%mmﬁmm:‘ﬂmLuuﬁﬁfﬂmaiﬁmﬁummm
E5 E6 F4
Story
P(kN) | M (kN-m)|[M y (kN-m)| P(kN) |My (kN-m)| M y (kN-m)| P(kN) [My (kN-m)|M y (KN-m)
1 8721 3792 2920 3783 1426 1098 8546 3802 2928
2 8285 3849 2964 3566 1450 1117 8062 3880 2988
3 7768 3898 3001 3357 1450 1117 7597 3935 3030
4 7300 3140 2418 3149 992 764 7132 2994 2305
5 6832 3190 2456 2940 989 762 6669 3030 2333
6 6364 3190 2456 2731 978 753 6206 3030 2333
7 5896 2160 1663 2523 857 660 5744 2160 1663
8 5427 2158 1662 2314 845 651 5283 2148 1654
9 4959 2140 1648 2106 833 641 4822 2122 1634
10 4490 1743 1342 1897 683 526 4363 1737 1337
11 | 4020 | 1670 1286 | 1689 673 518 3904 | 1680 1294
12 3551 1620 1247 1480 650 501 3445 1620 1247
13 3106 882 679 1288 273 210 3006 698 537
14 2662 861 663 1096 267 206 2568 703 541
15 2218 838 645 904 260 200 2130 696 536
16 1774 676 521 FI2 190 146 1693 558 430
17 1331 630 485 519 169 130 1255 527 406
18 887 549 423 327 146 112 818 477 367
19 443 471 363 135 126 97 381 400 308




;19797 3.6 AWINALLTALAT THiwsNanAI N THLIUET

F5
Story
P(kN) | My (kN-m) [ My (kN-m)

1 5679 1813 1396
2 5356 1860 1432
3 5049 1890 1455
4 4741 1421 1094
5 4431 1445 1113
6 4122 1450 1117
7 3811 1074 827
8 3500 1070 824
9 3189 1045 805
10 2877 905 697
" 2559 872 671

12 2246 841 648
13 1959 360 277
14 1671 364 280
15 1383 358 276
16 1094 270 208
17 806 242 186
18 517 202 156
19 228 166 128

q

A"

a

U

AUAITUAILAN
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v

HaRAN17ATINAR U AN LA TN DI N UNSS U LI RD WL UTUAINITIA AR UA A N AN S 1D 9T
HaLAANN91T R I AA NLETNABIN N U LIURDUALAENT A RDUF VAN AN T LNAINANNS
ATINAU LA NLETNARIN NS U IR Y Tun1TRaNTu A HLA N9 lATaa 519 ludnu

d e e e dd e e e E 4
1BINNTARDUAY ANUFUduNNadasiundssunaansldlududouiiasannnisiaaaui
wuudpansaenldAnisiimes f= 0.06 (Kim uazAtuz, 2004) Vy 11ann1samssiiag

T uaadudnaiuuuLg i na Ui LLINRe131T5 (Collapse mode or push-over analysis)

Force (MN )
50
45 .
40 = ~ ==
35 ot )00389-- 36T Y bt
30 - :
/\ Tension strain = 0.002

25 A 2.,
20 1 1..(0.00144,23.43) O rensionstrain — 0.1
15 -
10

5 -

Drift
0 : - : : ‘ . . . ‘
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045

2117 3.18 ANNANANUFIZNINUIIFUFTUTITUNITLARBUA A NAN FUBIN NS UL DAL

a

e

: £ 3 a P 5 o 9 Py Py
‘LA@W\?QW’N&]@Q‘W@W?QA’]N@‘H@QLL?\?ﬂﬁIULLN"JﬂdLu‘ﬂﬁ@’mu’muﬂﬂﬁuUuﬂﬂﬂ Tne/langan

AN AN UF T LI LI UAN TN LAZ N TLARDUA AN AN FUDINTUNIS UL LR R WA LA A9 1

a a '

317 3.18 InenAnIdTufANIIAIINEHAANANLATEAATUTULINASEAIYINAL 0.002 Uay
a oA 1 = v J y

WANLEFHLAANIIITALNBAIAHLATUAGIUTLLIASHAYINAL 0.1 AN1FLARRUFIFNANG
WinfiL 0.00389 HAussAusuinamingy 36760 Alatasudaldiduen Vy, Tunistiivuacd

ANHLAEITNE
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3.5 AaubruAU N ldlun1sAnE

'
A o &R

Twanuddaiiiaanldaaunauawlntiunnlsannuiuaulun luaan At A uduan
Tnadesiua N lulvuausnaasaiAssaacinaduaauuauaulnsca s Inanasinaaiuly
= \ ° \ o P = o
FLULIIATUNY  BUUNIZLANITNNIULDIFELUNIANUINUTUA LN ARN TaaanAaw

winAulvas I 7 AdusNinusin unaIng udeyanes PEER (Pacific Earthquake

A

Engineering Research Center) N9181a%88mfann9199 3.7 1AeLAanAAUN MLLILNWA

o | '

o > o > v A o =
’?lﬁﬂﬂ‘]_lﬁ“ﬂilLﬂ‘ﬂuLL@ZLLuﬁﬂuﬁuﬂUﬁ“ﬂﬂL@‘ﬂuiﬂﬁlﬂﬁﬁu@iﬂﬂ@‘HV]N?’]’]WJWNL?\‘i’ﬁﬂ@aﬁﬂﬁﬁu

NINNFINTENN UL UNANTB4BIANTWAZARUNHAIANITIgegATIF UN Tz lulWIwNY
d‘ o [ 1 dll 49( [ ' 1o i}/ =2 o !
$9978491A19 a3l FUA A RUTAZ LS UAWYINTussewnulneBam s uAT

LUILLNUNAN

AN9197 3.7 ARLLELAR A1 N s ANE

, AU TLULIIAN(S) FraeNe| Vs30 | PGA
a1duf | wanisafusiumnlv | T an1iliadn -
(Mw) | wnwuan(X) | wnugas(Y) [ (km) (m/s) | (9)

1 Chi-Chi, Taiwan 1999 KAU046 7.62 40.6 46.0 161.6 | 204.2]0.025
2 Chi-Chi, Taiwan 1999 KAU082 7.62 48.7 50.6 168.7 | 573.210.018
3 |Denali, Alaska 2002| Anchorage-K2-04 7.9 143.5 1324 273.6 | 279410.014
4 Nenana M, Alaska  [2002| A International Airport| 6.7 924 90.3 2729 | 2745]0.012
5 Kobe, Japan 1995 FUK 6.9 34.4 38.2 158.1 [ 256.0 [ 0.046
6 |Landers, LA 1992| LA-Obregon Park 7.28 414 45.6 151.7 | 349.40.056
7 Duzce, Turkey 1999 Ambarli 7.14 33.6 414 188.0 [ 175.00.028

3.3.1.ARuuEuAULLMY Chi-Chi(1999) KAU046, Taiwan

= dll a A a Y o Ne o o \ Y o . = =
Lﬂuﬂ@mmumuimmmmiuﬂ@zmm"l,mmummmmmmmguumumumummfmn
LAUTAUDIAAU LU LNUAANINAL 0.59 1H99N AN UTAIa9AAL LU LNLIRUANTL
0.83 Bsdn Matwduszezioaiuin4e U HAIAINLSNGeqATNIgIUInGL 0.025g

anafuwazANduanefagLin 3.19-3.21



Sa(g)
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717 3.19 aulnpiupduLEUALIL Chi-Chi(1999) KAU046, Taiwan

Sa(g)
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917 3.20 ARULKWALIYMG Chi-Chi(1999) KAU046, Taiwan Tuuaunuman
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Sa(g)

0.03

0.02

|l..|| ||..

) DL

-0.01 | '|, . {H

0.01

-0.02

-0.03

917 3.21 AduUEUALlMY Chi-Chi(1999) KAU046, Taiwan Tuuuaunises
3.3.2.ﬂ§ul,wiuﬁu'1m Chi-Chi(1999) KAU082, Taiwan

[~1 dl' 1 a dl a £ o Ao o Z‘/ 1 Z// a @ :ll
Wupauuiuaulvamialulszmaliniuanidfadnmea g uuiunnudalaonud
LAUTATRIAAU LU LA UUANINGY 0.56 tE3TN ANDAUTATBIAAL MILUILNUTBIVINAL
0.44 Fedn etwduszazinainin 51 il JAANsegegan gty 0.018g

aulnaiuuaraNiuansfagili 3.22-3.24

Sa(g)
0.2

0.15

0.1

0.05
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91I7 3.22 aulnpfupduLEuALlg Chi-Chi(1999) KAU0S2, Taiwan
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3.3.3.ﬂ§'uLLsiuﬁu'lm Denali(2002), Alaska

¥ ¥
Ao o o o

[ dl ] a dl a o a ] a a
Lﬂumauumumﬂmmmm’l,uﬂ@:mmmg@memmmq prvetUuTUAULUNANNE
AN DLAUTAUDIARWIULUILNVUANIYINAL 1 18399 ANDLALTAIa9AAL UL LALTEY
Wiy 0.83 (e iieTwduszazinauin 144 Uil HAANagegang iy

0.014g aulnafuuazANNDLARIAILN 3.25-3.27
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717 3.25 awlnasupauuRWAnlig Denali(2002), Alaska
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91I7 3.26 AALLHLALIWY Denali(2002), Alaska lunaunuuan
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Sa(g)
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717 3.27 ARuHUAINY Denal(2002), Alaska Tuiuawnuses
3.3.4.AAuuEWALLMI Nenana M.(2002), Alaska

P | oa = W - Ne o o \ Y a ~
dupduuiuanlmafiiialudszinaanigendnianiisinseeguuduaulunanedl
ANHNDLALTAUDIAAUILBWUILAUNANIANAY 0.45  1H9TN ANDLAUTATDIAAL IIMUILNL
904y 0.77 @edn istwdusrezioainou 92 Auni HAANNgeqATigainiy

0.012g AunafuuazANTLansAagn 3.28-3.30
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717 3.28 aulnafupauLEuALl Nenana mountain(2002), Alaska
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Sa(g)
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917 3.29 AduLEUALIMY Nenana mountain(2002), Alaska Tuuuaunuman
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917 3.30 ARUUHUAIMY Nenana mountain(2002), Alaska Tuutaunuses
3.3.5 AauwduAulug Kobe(1995), Japan

Lﬂum?iul,wiuau”lmﬁLﬁmluﬂ?:mmjﬂummﬁ?ﬁmrﬁ?q@ﬁ_uiuu%uﬁuﬂmﬂmaﬁmmﬁ'
udnresnauluuuIunuMdnIYngL 2 @t Aoudsudnresnauluuuunuseainfy 2
Gen Antuduszaziaanuny 38 Sundl ﬁmmwm@aqmﬁgmmﬁu 0.046 iflunauiia
ANNTALEALANANUAMNR Lt ATesaAsEaetneluluLaf 1 Aeudnenn dwlnasu

WazANTLAAIAIZLN 3.31-3.33
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717 3.31 awlnafupauuRuAnrlng Kobe(1995), FUK
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717 3.33 AduLEUAL LMY Kobe(1995), FUK luuaunuses
3.3.6 AAuLHUARlMI Lander(1992), LA

Lﬂuﬁ?ﬂlmmuﬁﬂmﬁLﬁm”l,ui_la:mmm?g@Lu?*mmmﬁﬁ*ﬁm;ng_uiuu%uﬁuﬂmﬂmqﬁ
puisutaTespaLluu WAL 0.5 5N AudisuiareseuluuunuIeg
Wiy 0.5 v Aatuduszasina i 46 A ﬁmmmm@qzﬁmﬁgmwhﬁu 0.056g
zqLﬂﬂm"mt.@mfmuﬁtmmﬁagﬂﬁ 3.34-3.36
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3117 3.34 sulnpiumdauLEuAnlug Landers(1992), LA Obregon Park
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91I7 3.35 AAULKWALIMG Landers(1992), LA Obregon Park Tuluawnuman
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91I7 3.36 AAULKWALIYMG Landers(1992), LA Obregon Park Tuluaunusas
3.3.7 AauuduAwlg Duzce(1999), Turkey

P | a A a = Ne o o , Y a = A 1 o
Wunauusuaulniia luilszmansnanifidnssatuudunusauiaunsudn
289AALIULUILNUAANNTY 1.1 T30 ANDeLEAIa9A AL lLLWILNUIaWINAL 0.53
Bein invwduszazioanuiu 42 i HAcpanasegeaaigiusintu 0.028g awlnaiu

WazANTLAAIAIZLT 3.37-3.39
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AINTUNINIINIAIAUANTRYILITZULAILANAINT] ATNANN17289 Den
Hartog(1956) @aifluannisifuanszuunaaniaalfuanetneiradviuainisianasa i

ANFRATLYINTLNINLAZAANULLLAIMSUSULMNNTIENLLLENFuaTtin

dunareannanidag (mp) = (0.05)(19941) = 997.05 s (Uszunne 5 iwefidusiang
UIUTINAAIT)
ARTNRIUNIR () =mp/m
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1
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(o) &, [ m,
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Viscous damper C/4
\( TMD column K/4

Rigid beam / /
Bracing /

Rigid column

(%
o

dl \ Z /) a o \
719 4.3 sruumaaniaadiuAuuuwnaannduuugnese1ANIRaeting

Shear wall Roof floor
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( I aterials T Strength Sects T Compound Stiffness, Di i T Inelastic Strength T Elastic Stiength
Inelastic T Elastic T Cross Sects.
Type ICo\umn, Steel Type. Monstandard Section j = NS mensiar:
?< NewD Choose type and name to Section Shape IHeclaﬂgle j L5 I Bt
edit an existing section.
B 025 b [0z n A Y
Mame I rigid column j
Teext fo filker. =
=] | Purge | Rename l— Filter | B
Length Unit |m Force Unit IkN Ta calculate the section pragertiesfor the above dimensions, press this buttan,
IF you wish, you can.edit the praperties after they have been calculated Calculate

Status ISavEd.

Check | Save | Save s | Delete | - Section Froperti

Aial frea 1000 Torsional Inertia 1000
Symmety——————
&y N Shear Area along Axis 2 1000 Bending Inertia about Axiz 2 1000
+ Yes o
Shear Area along Axis 3 1000 Bending Inertia about Axiz 3 1000

Shear area = 0 means no shear deformation.

- Material Stiffr

Young's Modulus |2 BE+11 Poisson's Ratio ID 3 Shear Modulus = |1E+11

Import Components I Export Components
= .
* Selected components of this type. gt |
Al components of all types.

U7 4.4 Aruantifaudaniaesssuunaanidalfuanlulusunss Perform-3D



| COMPOMENT PROPERTIES

71

[ Materials T Strength Sects T Compound

and Stffness r Inelastic Strenath T Elastic Strenath

Inelastic T Elastic T Cross Sects.

Type IEeam, Steel Type, Nonstandard Section j = |
| Choose type and name ta
7<' NEWD edit an existing section.

MName Irigid beam and brace

Text for filker,
él Purge | Rename ||— Filter
Length Unit |m Force Unit kN

Status |Saved.

Check | Save | Save bs | Delete |

Symmetry
@ Yes Mo

Import Components

% Selected components of this lpe

Import ... I

€ &ll components of all tpes.

I Expart Components

— Shape and Dimension:

Section Shape IHe:tangIe jgl Az 2
B Jozs D [025 DI A 3
b
E

To calculate the section properties for the above dimensions, press this button,
IF piow wish, you can edit the properties after thep have been calculated,

Calzulate

- Section Stiffn

Axial Area 1000 Tarsional Inertia |1UUU
Shear &rea along Axis 2 |1000 Bending Inertia about Axis 2 I'II]IJIJ

Shear &rea along Axis 3 1000 Bending Inertia about Axis 3 |1UUU

Shear area = 0 means no shear deformation.

~ Material Stiffr

Young's Modulus I? BE+11 Poizzon's Ratio |0.3 Shear Modulus = |1E+11

2119 4.5 AnuaNTRAULTLNTIaZ A9 L LN AN AN 1T sunIN Perform-3D

a 9

f Materials T Strength Sects T Compound

Inelastic T Elastic T Cross Sects.

i Bsi
| Choose type and name to
7< NEWD edit an existing section +
)
Name ITMDcnIumn j

Tt fir Filber
é | Purge Rename I— Filter |
Length Lnit Im Force Unit [N

Status |Saved.

Tepe ICDIumn, Steel Type, Monstandard Section

Check | Save | Save Az | Delete |

Import Components

% Selected components of this type.

Impart ...

" All componertts of all types,

I E=port Components

Stiffness, Dimensi 1 Inelastic Stength 1 Elastic Strength

r— Shape and Dimension:

Buis 2

[ Ais 3
D

—d
B

Calzulate |

=]

Section Shape i Rectangle

=00 [T D 025

To calculate the section properties for the above dimensions, press this button.
1f o wish, you can edit the propeities after they have been calculated.

— Section Propert

Torsional Inertia |5 J35E-04
Shear &rea along Asis 2 ID 052083 Bending Inertia about Axiz 2 ID 0000183
Shear &rea along Axis 3 IIJ 052083 Bending Inertia about Axis 3 IIJ ooomes

Shear area = 0 means no shear deformation.

Al Area IU 0625

i~ Material Stiffne

Young's Modulus | 2.6E+08 Paizzon’s Ratio IU 3 Shear Modulus = |1E+08

717 4.6 AruantRrewan dszuuntaniaeliualullsunsy Perform-3D
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| COMPONENT PROPERTIES

[ Materials T Strength Sects T Compaund

Inelastic | Elastic |  CrossSects
Tppe IFIu\d D amper j L5
Choose type and name to
| I 5 e
7‘( EWD edit an existing component.
NameIDamDerTMD j

Texnt for filter.
& | Purge | Rename I— Filter |
Rate 1 Rate2 Rate 3 (Etc., Max. 5)

Length Unit |m Farce Unit kN

Status ISaved. Damping Coefficients T Capacities T Static Pushower

Graph | Save | Save Az | Delete | F = axial force. D = azial deformation. F depends on D rate.

Generate Coefficients Spmmetry - Rl
’7 & Yes o —| [ & Yes (Mo Damper length |1 [Used later] e LaiE,

n
Cosfficient. C0 [292.6 Farce = [C] [Deformation Rate]

Dreformation Capacities Strength Capacities
’7 " Yes % Nao —| [ " Yes (¢ No Rate and

Force at last

Segq. DeformnRate  Coefficient C segment

1 IU.DSES? |U288 Evponent, Im

"Tensian [up to 5 seaments]

IS?.BE IU 005042
Rate at last segment I'IUDUUU

|
Eeal | TS
et ¢ [1116
Dno0D 3 356E-05 AR s

= { r___'_' l— No. of segments |4 -
Import Components I Export Components —

If you want to change the Generate Coefficients option [from Yes to Mo or vice versa), you must do
~ .
+ Selected components of this type. e
" Al components of all types,

30 before pou press the Save button. After you have saved the data you can not change this oplion.
dl A o 1 A 1 [ '
91U 4.7 AruantiBAMUaLu LA N MEATas s LNt FuA Tulisunsa Perform-3D

a 9

2
g
4
5

4.3 N5ATIARAUANMNINABITBITEULNIANUNLUFUATLUTUSWNSH Perform-3D

afuuuaaeenizszuuNIaniliuAuariuseanssiuu L fueingagaan
wiaAuszUUNaanUNLFUAIRATATIATAAINITARE BAY IWLUIUNUUAT(X) 1IN AU
d5urnluanng free vibration ndvannugaliusanszinlfrsuandlugy 4.8 wiArmanud

WAZARNIIANNNIUINTBITTLILN AN S U AR aaeluTilsunss Perform-3D ‘léisail

Xn = 0.00093 m

Xn+1 = 0.000197 m
0=1InXn/ Xpe1=1.552
E= §/27m=0.247

w— (Tn+1—Tn) /27T =2.388
AARUInLlAana@NN17189 Den Hartog (1956)

&=0.243 error =10.247-0.243 1/0.243x100 = 1.6%
w=2416 error = 12.388-2.416 1/ 2.416x100 = 1.1%
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W =1.1(DL+0.25LL) (5.1)
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