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Fundamental study on the correlation the rete of the natural period before and after the disaster and

the damage degree of the build

Part 3

Evaluation method to correspond with the plasticity factor

OFAH", dulBE=—7, P =f> =T

*Ryu Morimoto', Keiji Kitajima?, Mitsukazu Nakanishi?, Hiromi Adachi?

Abstract: The purpose of this research is to evaluate the damage of the building by using the observation record. This paper shows the

outline of the evaluation method and time history response analysis.
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Fig.1 Conceptual diagram of building damage degree evaluation

Table I Building specifications

& RER |#EKEE| HE B

B#& |SE| B Ho [m] [m*] [m*] Mo[ton] | To[sec]

s 4 4 16 597 2388 2388 0.32
A 1=
13 6 24 634 3806 3806 0.48
BgA&l 5 9 36 561 5049 5049 0.72
Table 2  Analytical model with parameters
& =Ho 16m 24m 36m 3r—2X
Cs=Qy/ (M- g) 0.25 0.40 0.55 3r—R |EH187—2R
[EHZER AR 1/150 1/200 25 —2R
HEEE To=0.02Ho 1m*=1t & y=R-Ho
M=0. 7Mo  H=0. 7Ho
M Cplerevenennans ,
0.001K
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Fig.2 One lumped mass model Fig.3 Trilinear model

1 AREEL - BE(Rl) - v 2 : AR - B -l 3 : HR - A8



SHTEE BAKRFEIZFEE

3.1 RETAMES

e R R, HEh AR RGHEE & 50cm/sec (ZFEYE(L
U 7= B0 3 9% & HARRSE o 7 — DR BT 2 I
DOFF S ARV, T CIIATIESREE 105 & 1.5 %12
B SECHALZGEE 10 7—2). B AEd %
Table3, s H HUER B OBREE h=5%D AT HLEEE) (N
M IRE AT N W% Figd lZRT.

3.2 B ERAHDELE L BHERDOBERZR

A OBEREE TP | TIHMEiCE, BERBEHOLE
LR EEEROBBRII TR TR T LN TS,

)

S (TIKNZETE, Ky T 1 TI R ZETEE D EIHRI]
PR L OEIRYEM, &, Ky, Tyl IR, BRRais
BRAIWER L ORRASJEACH L. N V=TT L4
WM RO BR E Figs \ORT.(DRUL, Tw & T, 28
WECEUTEMOBREGEE BRI & 5 2 & %
RLTWAD. L UEBCE, Twé TyERIET S E
IINEECH Y, BERATORY MR To & #RZ O
AR Te LONAIE TE 220, ¥R L WS O EA
JAIDZEACZRD 2 Fe(LLF, (To/To)? Z [E A HHILL & #59)
DR % Fig.6 \Z~d . [EA AT To? (2 K 2 MR
OFHEAERITIE, RERIZLOZXVBHDH T ENDND.
3.3 BHELMIEIELH-HDMHIE
WEROFMFERDOIZ S D& /NS T D720, [H
BRI OMIE 2R A D . RTINS D et g
MIINTET L THLT-0 Ty TH 5. fTET
NDTok Ty DHAMESAE o &35, o OfEITEYE

()

- >

av
— —

=

T/DH, CeBLVORPRESNIUTFATET Z &
NTED.
O.7H0R
T, Cg g
_y_ B — 0.7R
o=7=————=100 (2)
T, 0.02H, ™" ey Hy - g
Table 3 Earthquake response data (magnification 1.0)
&5 BRI | RRMEE | RRERE
[sec] [cm/sec?] | [om/sec]
EL CENTRO-NS| 53.8 508. 6 50.0
AR HACHINOHE-NS|  234.0 351.8 50.0
TAFT-EW 50.7 502.9 50.0
BCJL1 60.0 207.3 25.0
HEhES)
BCJL2 120. 0 355. 7 55.0
2.0 —EL CENTRO HACHINOHE —BCIL1 —BCJL2
—TAFT
1.5
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Fig.4 Acceleration response spectrum of earthquake response
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Fig.5 Relationship of period and stiffness
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Fig.6 Ductility factor - Natural period rating relationship
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Fig.7 Ductility factor - Corrected natural period rating relationship

0 1 4



