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FAFE S BE ORISR IC K - TR O Z T ic @ 2T b L, ITET L O LKEA RS
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KO HEE U7z Eh 2 A ) U7 MBI SR & 520 L 7=, 2 OFER, SOEFAMEZRN10% & 5% HiEH)
TITEMDEIEE L, SOEFRAMRNA0% DO MES TITEMORIEEIIRN DD, BEOZL BN TR
L7 o721,

ZLTC, M7 ay =7 BT U CHENRGE LT-2015F4 H25 HIC IV -ENRE LT, EE D
%, BHOBIMCE X, EEFTOMKELZTE L-. ESATIREL AN, MO B TR TE 520
OEFUTIR NS, HBRTOBEMITHRER L bHEEOREN/ NI o7, Lo, SWofEhzhils
FEhE Lz L A, BN CTEAESHEDE T LTS Z LR TED. &N CHERE S
Folzb A, BAFMCOVENZHERT HZ ENTE D, KHCTIE, BIEMTICE > T, B
BETH LN E RS TER R FTOEREZHRFT2 2 2L T 5.

AR SLOMERIILL T OEY Th 5. 2T T, BUHIFAA TH LI o T2 B O g ER I & B IR
O R EZ RS, 3EICBNT, HEAIOBHFRERD 25, 1~5KE— NETEBIFRIEHET
HELTE DT ET VAT 5. 4528 C, o & R THEME L 72 i OEEHElZ S
TS, EEFTE MBS TR EN R D Z ERHL N E 572D T, MELSREH/V A
7 MV E W THRIET AR FEEZBRA LT, 2N 5 2V I BB ORI 4 #EE L
7. SEITIWNT, 3T THEEE LT-fENTE 7 WIC4T CHEE L7 HUEREh 2 A )3 2 MRS & 920 L
7oo A=V THEHINTWD A Y ROFRFHEEDICTEHOMEEZ AT LIZGEE, ERELY H£L<
DOVEINDBAELL, FEEL Y ST O B HER OBEA RIS/ NS ool LIzn> T, £,
PRI SRR OME LY RS RME LR > CTOA AR R Sz, £72, EEICOUEIN A
RBENTRITBWTHEET 2 X D IR E LT ET L ClE, B OBEFIEEKEZ BIFICHRT 5 2
EMTET. 6B TIIATR Oz 5.
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2.2 IREMREDREGD IR
B 4(a) iz, 2V HIEOER &GO BRI 2 RT 1D, G, RIRD S FEEMNICK) 78km
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—IZ, EHORGIIAMEER T E LTEEND Z &, BMER MIXEAFESHEOKTNE LTEHR Z &R
HMHNTWD., RREYTIE, HERTO 2009 45 11 A & #IEEZ O 2016 4= 3 BN THIL T
L. EOREE, & 1 IR T L9 ICHERT#R CEARBIEDME T LTS Z ERHALNE RS> TWNSD ),
2T, XAMEETHE (MALFR), Y FENEL s GREAR) THDH. BHNICRELZ3 A
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AR Xy aRy FEREMIER - Y v 2Ry b EERT S (K6(d). EITiEn L B
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X7 fBHFETIVE #HE)
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AEED WEED E)LH L ELH L
Lew | vod | GleEoLLa) | (Eo L) A
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HuEE R O ENEL I FEATHE F-(Hz) FR75(%)
T FRBCEMF ) | HEIREEHz) | T FREEES ) | SEEEEE(Hz)
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2 (XY J51H)) 5.78 2 (XY J51H]) 6.25 7.52
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4 IR(Y J71H]) 7.13 4 R(Y J51H) 7.71 7.52
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Y
—>Y =X ixz—r
b)2RE—F

(©)3RE—F

7

(d4xkE—F

(e)SRE—F
M8 E—FiK (£ : EEALRE-FAAIDEE, . E\E,sRE-BAOE, £ Eho RI-2B5K)

-78 -



4 HREYHRDOMBEDHE

4.1 1ENETA

KIS ORTOIER, *GED D HF) 4.2km BN T2 FEBLHLS KATNP, £ 0.9km BfiL TV 558
BB PTN, @ 3 25FTT 2016 4 11 HICHRENGHIZ1T > 72, KATNP (ZBI L Tix7 A U B RERENIC
REBINTEY, BYMNICADL Z N TERP-72120, BoOEYOEEE CRlIE L=, PTN O MEH
WX R U TR RZOBYNGD | BHIERE STV D728, BEYORTOER CHIE Lz, BT E0ME)
BURPERE JU-410 2 3 B HWT 12 0RHE L7z, JU-410 OfEEEIL, AD ZBHAD3fiRREDS 24bit, Wit >
PIE Y —RBEINEE S, HE L P13+02G, £2G, H4AG D3 EY TI D H BHH02G #EIR L=, T LA
RITR R EY) & PTN TiE 1.73m, KATNP Tl Im & L, T 1@ & L.

4.2 WENEHRIKER

K 9(a)iZ HV A7 bbbz RT. AT EDEEZ BT T 570U =AY ML Oh% &
oz, HV A7 FVHIE 3 AR THRBEOR R Z R LEMEOEVNIZE A LR EHRLTY
5. HNV AT MVHOFER LY, RO 1 IROBEAREEIL 3 AL b 04Hz fHETH L7280, HiE
MR IR ITHEE RN TV A b DL EZBND. LvL, [IGEMME T 3Hz 76 8Hz AITIZHNT T
E— 7 B3R5 5, KATNP & PTN Oflij#S TIER 57200,

Iz, B9Mb) 2 LA Y — O EH RO el 277§~ KATNP & PTN OAAH 3 BHi#R Il T 5
DS, SREMHITRF AR > TND Z E RS, —fRICE BRI 5 &Rt T st m AT
OY AW EIZHERIT 2 &) 2 E&2EET D L, EWLE &2 oM 2 #iS TIEEIRICE O TF
ENRIIR D Z ERHERITTE . FT, XGEMOMEROBAIREENT 1 KA 433Hz, 2 K2 5.78Hz,
3N 6.87THz THDH Z Linh, RIREMIT & > CTEERIREEEL T H KATNP ° PTN L 0 £ &FEh/-
HEIN AT SN TCWZRRE N D 5.

7e¥, BEED PTN ([ZB1T D REEIREARL LV, REOEAMWNEE L 150m/s FRE TH DH Z & 03
HENTWD D B IO IZEBWT, b— U —ON A EE DS & JE B EU T 150m/s (Z#ir LTnb 2 &
D, BT L BEAE OBNIZAERTH D Z ERbnnb.

Dbz L, MGEmHSOMETZHET S & & Lz, AkThiu, BERNEBNR I
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FIFHT5Z & L.
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o © 400
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ABSTRACT

A Mw 7.8 earthquake struck the Gorkha district of Kathmandu, Nepal on April 25, 2015. In Patan, vibrational
characteristics of a two-story masonry building near Patan Durbar Square had been measured prior the earthquake.
During the damage survey of the building after the earthquake, several new cracks were found and the natural
frequencies after the earthquake were found to be smaller than those before the earthquake. In this study, microtremor
observation was conducted at the building site as well as at ground motion observation sites, and the ground motion
at the building site during the Gorkha earthquake was estimated. An analytical model of the structure representing
the pre-earthquake condition was established so that the natural frequencies of the first five modes match the pre-
earthquake measurements. Then, the dynamic analysis of the building using the estimated ground motion as the input
is conducted using the refined distinct element method. The reduction of the first natural frequency was explained
using the numerical model which allows the damage at the locations where the actual damages were observed.

Keywords: Nepal, Historic masonry building, Gorkha earthquake, Damage analysis, Refined DEM
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