179226

anste laend msﬂmﬁu’i’ﬁ'ﬁLm"mzﬁuuuLtianszﬁﬁé’ﬁwﬁwu.ﬂnTuuﬂ‘/‘;qnﬂé’uﬂqﬂmﬂl‘ﬁﬂ%‘u
LLﬂuau‘lﬂ')i‘:ﬂ:'Lﬂﬁi‘ﬂﬂlgﬂu. (EVALUATION OF MODIFIED MODAL PUSHOVER ANALYSIS USING
NEAR-FAULT GROUND MOTIONS) 2. fitfin: 0. a3.4mswud Aumunsind, 171 wih. ISBN

974-17 -5599 -6.

maAanailasaieemsiitingiinssuagludoliiaveu ilennanauauasiaafuuiuaulniine
Iilanugniiasiigadie Aanmunanauausadanaiuunliidadu (Nonlinear Response History Analysis, NL-
1 <l ] o 9 o o ‘o" dl' 9 0 o 1 -3 A’ o
RHA) Fafimnngeennuasdudeulunmsaunn daluieliinnsiinsedldazanuazaaniaau Inadeaspnnu
173 - o a‘ - [ o -3 o oo A‘A -
gnéiasraananisiinmsilussiuiisamed miulsegnid lunumddanesates enddetidsdneuazszdiiu
pNgNFaaradinisansidaainuuuusanssinfdnewantuuaiignuiunye (Modified Modal Pushover
Analysis, MMPA) FafiaunfigiuitnsnevuausszadlassinamnsoAunuuuueniminliussnanausuadly
ac a

o P . . & . a
Tuuafiganinuuaiugiuagludasiiongu dountsrauauadlulnuainuguduanléandtidainuumu

e v 8/
NIENIANUTN

1
- |

NARuilssfiuanngniasedinisinmeiidwitnlrelFauisuAninedeuidnvindssndnetui

L

AulFandFideatiniuAfiliainds NL-RHA edlaidudrfignies Tnsuansnainaainirdeuluglens

' v oo
o b

FNINFINTTNINAINITARDUNFNANT Iz M TuR1FanAT 1 FeaT muay NL-RHA LATNITNILANEI8IAINN
J o d‘ nll o & ' :l/ :A } 74 [-1 -i-l
AaaLAReNlugLI8ININITANE 19 RINdINTIARELUTANINSsE I NMsAnmiliemeilasedaudend
v 1 4 v
ANGS 3, 6, 9, 12, 15 UAT 18 T MuLL 1 UAT 2 129aN MANBHUSIAUTILIN-ATUEIULD UATIANEDUIE-ATU
wiause InsaanuuuliiArssAuatinudausesine TsenpdeiussuuiissAudunanuaniniaoniidndou
- ] o Yos 1 d; ) - - - dll )
AMNWTEIT0INNTMBUAWBIINTL 1, 1.5, 2, 4, uar 6 uarldFunguaRuuruAuluInsisneg Ae ARuutuALlug
srazindrenidou mauuiuAuluszarinasesideu (large-magnitude small-distance, LMSR) 4azAdY
’ 1 - Jv -t 173 :’/ - |
wrinmulvamuin s uaueey
HANTANHIANNARIALARBLUALNNINIZANLIDIANARIAARDUNIAT AT MMPA Way MPA
nwudn (1) TeedaulugiAnisiaReuiduinsssudnduiAuandania MMPA S unnndtAAIuInsaenE
MPA LAz uua TN A NARIALARBULATNITNIZANE AHARIAAABLARNENY (2) A8 MMPA HAM uARYA
indeuuaznsnszangAMNAaandeuglulasdaudenisnrusiardeuue-auudausadaudinaziinaugs
Wen 3 44 lnsannfianuaanandenlunislszinnianismasuid mneivinuseaenans (3) Tnsedauded
-l , -l ] ] | Y o alal | e 9
1l 2 TradnilanARIAARIUKAENINTTANEATINAR ALRELgININ TATTa LT RT 1 daamnatinaiiadAty (1)
ANMNARIALARBULEINT MMPA Halasedaudalffurtuudupulmszas Indsesaou Suwntiuadasude ld5y
pauukuANlMszaring LMSR wsifinasdszinmdngandndAuiiadatieaas uaz  (5) lalasedaudeldfunan
wivAulmrduRudau 33 MMPA fianuaaiandsuninnduilelfuatuuduaulussazing (LMSR) atnail

WadAry e



179226

KEY WORD: MODIFIED MODAL PUSHOVER ANALYSIS / NEAR-FAULT GROUND MOTIONS
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While nonlinear response history analysis (NL-RHA) is the most rigorous procedure to estimate
seismic demands for buildings, it is not yet practical for use by regular engineers. Thus, the static
pushover analysis, which is simpler, but however is an approximate method, has been improved and a
modified modal pushover analysis (MMPA) has recently been proposed with an assumption that structural
responses can be estimated by superposition of modes and the responses in higher modes remain
elastic. The response in the fundamental mode can be computed by nonlinear static analysis.

The study evaluates the accuracy of MMPA and MPA procedures by comparing the story drift
demands estimated by MMPA and MPA to those computed by NL-RHA, which is regarded as the exact
value. The bias is shown by the ratio of story drifts computed by MMPA or MPA and by NL-RHA and
dispersion of the story drift ratios were also examined. The evaluation has been performed on a wide
range of frame buildings with heights varying from 3, 6, 9, 12, 15, to 18 stories, having one or two bays,
designed by both strong-column weak-beam and weak-column strong-beam philosophy and having
different strength levels corresponding to systems with ductility factors equal to 1, 1.5, 2, 4, and 6. The
structures were subjected to three types of ground motions: 15 near-fault ground motions both fault-
normal and fault-parallel components, 20 large-magnitude small-distance (LMSR) far-fault ground
motions, and 3 ground motions recorded on soft-soil sites.

The following results have been found: (1) the MMPA procedure generally provides story drift
demand estimates that are larger than MPA, while their trends of bias and dispersion are similar, (2) the
bias and dispersion of MMPA procedure in weak-column strong-beam frames are significantly larger than
in strong-column weak-beam frames, even if in 3-story frames, largely because of inaccurate target roof
displacements in pushover analysis, (3) the bias and dispersion of MMPA procedure in two-bay frames
are significantly larger than in one-bay frames, (4) t‘he bias of MMPA procedure in frames subjected to
near-fault ground motions is similar to when subjected to LMSR {far-fault) ground motions, but with less
tendency to over-estimate story drift demands, and (5) the bias of MMPA procedure in frames subjected
to ground motions recorded on soft-soil sites is significantly different from when subjected to LMSR

ground motions.





