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(b) First floor
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Long span direction (Ridge direction)

Fig.1 Floor plan of Shigasato community center before seismic retrofit
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(a) CH1: Long span direction (b) CH2: Long span dir;;jcidﬁ
Photo. 3 CH1 and CH2 installation on the second floor

(a) CH3: Long span direction (b) CH4: Long span direction
Photo. 4 CH3 and CH4 installation on the first floor
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(a) Second floor

(b) First floor

Long span direction (Ridge direction)

Short span direction (Span direction)
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Fig.2 Floor plan of Shigasato community center after seismic retrofit
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Photo.5 Oscillation experimental full view (Oscillation direction : Long span direction)

(a) CH1: Long span direcfmn (b) CH2: Long spéﬁ di r;tion

Photo. 6 CH1 and CH2 installation on the second floor
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(a) CH3: Short spandirection » (b) CH4: Short span direction
Photo. 7 CH3 and CH4 installation on the first floor
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Table 1 Natural frequency of long span direction

(Oscillation case, unit: Hz)
FT1R F2R FE IR
CH1 2.03 5.78 9.77
CH2 2.03 3.20 5.78

Table 2 Natural frequency of long span direction
(Microtremor case, unit: Hz)

F1R F2R ¥£3X
CH1 2.19 3.24 6.09
CH2 2.19 3.24 5.63
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Table 3 Damping coefficients for long span and
short span directions

Long span Short span
CH1 2. 04% 1.62%
CH2 2. 09% 1.47%
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(b) Microtremor
Fig.4 Transfer function of short span direction

Table 4 Natural frequency of short span direction

(Oscillation case, wunit: Hz)
ERP F2R FEIR
CH1 2.42 3.20 6. 56
CH2 2.42 3.05 6. 56

Table 5 Natural frequency of short span direction

(Microtremor case, unit: Hz)

B1R g2R EINX
CH1 2.54 3.20 6. 91
CH2 2.58 3.24 6. 95
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Table 6 Diagnosis of Shigasato community center before seismic retrofit
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Table 7 Natural frequency of long span direction

(Oscillation case, unit: Hz)
F1R F2R EINX
CH1 4.53 10. 00 -
CH2 4.53 10. 00 -

Table 8 Natural frequency of long span direction
(Microtremor case, unit: Hz)

£1R g2 E3R
CH1 4.65 7.15 -
CH2 4.65 7.16 -

Table 9 Damping coefficients for long span and
short span directions

Long span Short span
CH1 2.1% 2. 4%
GH2 2.1% 2. 6%
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Fig.6 Transfer function of short span direction
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Table 10 Natural frequency of short span direction

(Oscillation case, unit: Hz)
F1R F2R B3R
CH1 5.00 1.217 10. 00
CH2 5.00 6.72 10. 00

Tablel1 Natural frequency of short span direction

(Microtremor case, unit: Hz)

E1R F2R E3X
GH1 5.24 1.07 9. 66
CH2 5.25 1.07 9.67
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Table 12 Diagnosis of Shigasato community center after seismic retrofit

Rl B | BEmA A (kN) RAM A edQu (kN) FERE edlu/Qr # E
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community center (before seismic retrofit)

TRY, EiRsES L OENC & 2 MBS R %
EMFHbDLER-TNDEIENbND. EHELIX
L1, SEBARERDMBEOT LA FHINLEDS
NIFERICESW - BB Z(ERR L C, Fig. 7 27
TARELEEET VA AV IEREEMRENT 28 U T,
Mt B TR ATAT (230 1) 2 BB RAE O MR RF 24 E)

BRI OWTHLMNIZ LTIEWEEZ TV,

4. £&O
ﬂ%kbk*ﬁ@%%mﬁﬁﬁ"fém%ﬁ%

P D7 lT, MHEMTRATE RITBIT 5 RIERE

YR ot T%Ebﬁ EREW D & b RN T VR
gk, Wb EFREEAEE L. FERIZ,
Bt 2 S5 L <, iR EAE T ER R A
BHT2Z ERARENE S D ORETbITo 7. £ 72,
AREREYOENDTHE LBRELZRTREERLE
R X DIRBIERERNOGEH L. LITIT, K
MROZFITIZEVHALNE o TcfEfma T .

[ EMRETNC T DRSS R]

1) FIRERERR L OMEEHR» G bRz
Ly, ®fEl LEREREYDORID G
(M7 M) OmIMEDS, 8D F 1 (25 M)
IZHERT/hEW. Zhid, BIFRICHERT
BNFEICRITENZFETAIE, B
L1 Kkb@nﬂﬁé & :FE@VC %Fﬁ‘@{ﬂ&“nﬂ
L BBEEOEVRAMEICRNL TN D EE
Zbivs.

2) EEREBRNOLELNEEEERLDY, R
FHm (HHATHM) OBEREBICHTEDS
m (RREFEM) OREERN/NEL, RiOF
m (HATHM) (kT DN BHICE
5. B A AR F RIS A TR B
BWEEBXLNDD, BNUDNEHIIHE LR
WZEERLTWAS., Zhix, BEIFmICE
FAHBEEDS I L AREREY OBIEIZER L
TWAHDEEZLNS.

3) IRFRERL L OWMEBEHIN L& LN mE
B L v, REBEM O RED Hm\ 1T Hm)




A B, WA RE, P

BN, JER EE

4)

5)

(e

1)

2)

3)

BT AF 1 KEEREEOMEIL, CHl BX

NCH2 & b1z, BIRssFERE L OWE 2
—FH L7z, LML AD, B2 RBIOVES3

REEESEII - L ho7. Zhid, 1
M DFRELY &SRR CREFTOORRIC X DI
HOBENMIERTEEEZOLND [RUNE
g OEERZL0EELLND.
BEZWEIEICL D EEEETR (RER) %
By E 2 FRR, ROBLOEL A E BIZIE
6] 7213 TBE 7) MBS LT,
1 D FERREYESE SN 028 B LN 0.27 L /2o
TR [EETLAREEREV] 2 &R
LTEY, ZhiTEIERS X OMEEHIRER
L 0EBELNZE | KEFIRSHOME L E T
AHDERoTNS.
RSB L OHEEIA LV ELNAE | KE
HiIREHE L B EZWNEIC L 5 EEMEERE AT
THLMREVRRLONDS. ZORREE, &
BEDMHENEEBAREOR FITHR I
TRETE %%%ﬂbfﬁbht%@k%z
bhd. —7F, BIEZR X OMENEHE CIXFE
E%T”%W%%Lf%ﬁ%ﬁofwﬁmk
HTHD.
HiEL I 1T B R R ]
t% SR L OMEEHARER L D, MEMIRAT
R D EFEIREESRS L OEEEL L L
t%éywlﬁlﬁ%ﬁﬁim<ﬁof®@
MEMENRE ELTEZ ERDND.
BWEEHIZOWVWTIE, EHFEIZOW T
BRHTRETD 2.04%0> 5 M EHEE 2.1%I2bT
DENLEWELR->TEkY, #MEROEN
M Z 5 RITEDFEICEE L mE R
B ClbIvEDLLRVWEEZLOND. —
7, BOFROBEEBRIL~TER MmO
BEEHENCOPCKERELR>TEBY, WE

%%m&%fbfﬁkﬁﬁ BiF5EANE
%%%%%Kiéi%%%ﬂﬁ(ﬁ%%)%

B EZ R, BB OEDFRE BIZE
BE 638 £7-1% [BE 7) oMiEShCx LT,
1 B BIAEETE AN L12BX N 147 2o
T [—ISEELRV ZERHBALTE
D, ZHITEIESRB L OMEFHIEREI L E
bNE 1 KERRSHOMEEZEMTLED
Lo TWnA.

S, %%\Eﬁﬂkm%®7v4ﬁMﬁ%
%htkﬁu% MEESHEZIER LT, EELN
ﬁof%fb\?ﬁ‘f 2 BENLIER IS Fig 71
TR AEZERE T TV & A T R RE AR AT 10 & @
U, K 0EEMICEBEA RO RO 4 A

MIZT B EEBIL, MBREDEHYEIZONTS
ﬂﬁ%?ﬁ%e@J%ﬁﬁﬁ%LLﬂ‘;a.&bhb\k%sz\é.
ZRIZOWTH, FREmD THE L.

B B, BETAEEZESHTHEHETR
ZOMEE - FOER YO RARLFREICE, BiCL
WA xS & LB AREICE T 5 BEiREGE
B~OZHAETEE, BEEZEY TEHOBEZRL
£9. £, BAHERICHE L CWeEEREIC
IFEIRSRERICCHHTES, BHOEERLET.

SE I :

) ELxEd  WEGEREECERR 74 12 H), 1995.

2) EtsEd  wEmEWEEEE CEk 1841 4) ,
2006.

3) (B BAREREDS K s - 2004 FFUGTIR [REEED

MHEZWr & 5Ll , 2004.
4) (B AAEED KIS - 2012 EWETR [RKEFED
MHEERZ W & 7R , 2012,

5) BB, WIEN, AR RS2 AV cARE
REFZEEOMBEMETMICOWT, S I ESSHME
B E, %5 515, pp.31-41, 2016.

6) BEAEL, BIEN, R R, EEE— - RS
Az K REEBOMEMEIAGIZOWT  —/NE
TR I AT A ERHRFAE At & LT, £

THESSEMAE, ¥ 525, pp.29-38, 2017.

) EAE, EIEN, B R, JEAKE S RE 2 R
TR DM DWW T R SERAR
FEOIRIRER-, BB TEREHMFRORE, 553
5, pp.33-40, 2018

E%m:%gﬂﬁaﬁ

Wrik 1 s 1ic L b, 2017.3.

9) E%ﬁ” /N =V m%@m:iéﬁﬁﬂﬁﬁﬁ
& REBERZELFELIC 2017. 8.

10) Tomiya Takatani and Hayato Nishikawa :

«

8) MRS « WHORGFT s &

Seismic
Collapsing Behaviour of Three-story Wooden House
under Strong Earthquake Ground Motion, Journal of Civil
Engineering and Construction (ISSN: 2051-7769, eISSN:

2051-7777), 2015
(2018.12. 7 =Z41)



A 2 B CAESEY) O FE MRS D W T
No.54 2019 CFH314F -3) MR T A AR R A O T BEAN IR AT £2 12 B ) 2 iSRG IEBR -

EVALUATION OF SEISMIC PERFORMANCE OF TWO-STORY WOODEN STRUCTURE
BY VIBRATION OSCILLATION SYSTEM
-Before/After Seismic retrofit of Shigasato Community Center, Ayabe city-

Tomiya TAKATANI, Ryohei NISHIMURA, Hayato NISHIKAWA and Takashi SHIMIZU

ABSTRACT : In order to evaluate seismic performance of an old Japanese-style two-story wooden structure,
Shigasato community center, Ayabe city, against a strong earthquake motion with the Japan Meteorological Agency
“6 upper” or “7” seismic level, an oscillation vibration for this structure was conducted. In this paper, each seismic
diagnosis before and after seismic retrofit of this Japanese-style two-story wooden structure was carried out, and
also the predominant frequencies and damping coefficients for both long span and short span directions were
evaluated from an oscillation vibration experiment. In addition, the predominant frequencies for both long span and
short span directions were done from the microtremor observation. A validity of microtremor observation to seismic
performance evaluation of an old Japanese-style wooden structure was discussed based on the oscillation vibration
experiment results.

Key Words : Community center, Oscillation vibration, Predominant frequency, Upper structural index,
Seismic retrofit, Microtremor, Transfer function, Seismic diagnosis







