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AFRCE, TRRET IV - TELES A 7 U v RIEPTIC X DRSS T O - 2200 FH & EEypEfeE) LEEL,
LLFD 6 OO SN TN D.

B 1E [Fim) i, IFEORM - EEOMRR L BEDWEDOTRELZ IR, 0L 5 RERRBGITIHT 2 iR
Wiz & 2 mHEMERE R I B W CRRG IR T D 50E - 2R 0EE 2 HHET 5 2 Lo EZRT. RFEOBME L
T, BEEMOREY - JEHLFMICEE TE 2RBTT NN 215 U BUEM TIE2BE T2 8, BETEE
THEOBHE 2 RR - BEROFZIZHEA L, MEH TORELOFELZ T RESCE — 7 RUEDOFREAEIZ DN TH LT
THIE, ELICATEICLDE8H - HUKOWEHEET — & 278 L, FROBEIC 3 2 fmEE GO O FRGHCE
B ZC R BRI A R IR B IO R MR T — 2 DA Z N TEDRFELZRTIED 3 HEZI R L TN 5.

F2E RBET N« THLES A 7V v FENTTEORSE) TliX, [ELEEZE L-EREMo#EY - L hiEo
fENT ik & LT, [KELOMNT, [T T VISR D EE A O FARGEHE, BEEEZ2R] BOM-LES @ 3 BN 6725 X
SBET ) - THLES A 7V v RitH ) O¥siAER~T. SR CTOMBMEREHMEZ1T 5 ETEETHILABY D5
JEBE R D8 E, [RBET WVICBWTEET 5 Z & ~OXHR & LT, LES & 72 UES O & B R O A KGR Tk
PRSP ORE L LR TE HIBITERILDILIREZITV, KBRS O AT kG B B B AT D BRI L.

%3 F [EBENEROEARGEORGE] T, BAORELEE LHAK I NIRG8O B R Y OME % 5k
REIZBWTRGET 5. Fiio2E Uiz X0, K[ O S R O 2B F£-50) T L0 30l 72 JBGl & IRAL O &
ERREND Z &, AT MWK W RBGOMEEZRFF L= F F, Kolmogorov d-5/3 FHINIHE 5 ELIAL & L Tl 7e g
ERFOEBIRO MM END Z & 2R T 5.

B4 E [BRRKEMAEORE~OTIE#EA ] T, BUTHRUENEET 28RO L7 2 KN TH D HEROFEEIZ DV T
DI %475 . F3 2012 EBM 4 B A2 R4, K4 E7 /L WRF/WRFLES 1T X 2 BROFHMABIEL, 0 FTHREL
7oA 7 Uy RFATIC L B g2 & 7- 5 L= 2018 4EB A 21 B KIRTHi#iH 2R+ 5. ¥IDIZKESH DK
B RS RN R 72 E OR B O LB N BT OEEC Y — 7 MIEDRAICHBEL 525 L2HERL, &
G OB E Z T - COENIZ OV TOME MR EZ T, 10 5[ 08RO FHEE & e RBRFIE Oy A s i ¢
OB E LT 5 2R L, HELHBEYS S TOBEE/RRBEDIE LN DREMIZ OV TS, HERNE
B A EH RS, BUTOREEL OREEEmT 5. BUEIC L D BEMEENEE LB e S mEREEmIZ N T
FRHIEN O AT - T2FER, ERNDEDLBAESOBIBIIR OGN 2ho72. 2 OOFRERIZ X v EEITEWT RO
JRGE - JEE OHEE LB AR A O ZEMEORFHIATIENEH TH S Z ERT L &I, KB ORMEFIEESORGTL
T-IBAT DB D RIE ST,

%5 ® [JFHMZEEE L ) BRRR~O FE#EA] T, FTORKEOEAREHATHY, EEHDICHLNTR
S TWRWNWERDZEZINCOWT OB MR EZED L2 HNE LT, RRET ML HH SN-BEICTWVE
Bt AW EA T — VIBEREM O 2R Lo A 7Y v RREICK > TEET D, miTlE, HESedyinl
72 & OBLE D72/ 2 400E L 72 iR 12 X 2 8 O MEE-CIEE 021k, RRBEMEES A OE bz RT. EHIC
HRE T ORMICIT DIRNT 51T - CIEEFAIEOAGRROMHT L, SNEM O Y — 7 REHEHE L O E1T 5. %
UL, OITEEBETWR LS COERSEZHHR L2 £+ 5. BOEWIC LV ERSns8%E S
T C ORI D OBHE 7B OIS 2 A DL 0ICT 5. EEAEEEOEEM COBRRMEGE & JBJED0Ah & LT, &L
HETIZRGEE 60 m/s Lk, JE7)-55 hPa LA FOE N E G0/ L, & ZAI2LD 80 m/s, —80 hPa (2T HZ &L, &
BT OBREZEMOMRBEELZRGFTT 5 ECHRRMENS LN Z L &R, E, (BN TOR KRB EGE I &
DEEEZHEE LR, BRULREEOAREEEOME EANEMICET 2 EZEEONAFEE L 52D N TED
LERL, WEOHEREDKEL LT 57D OBRFFEIZOWNWTIEHRARS., FIZHICIHE Th - - @BgEIc W TR
BIOBMOFEWRKET o AOWTHRITEIT). ThOORRLY, KFENEROBEIC RIT TR 2
MAEGD BT, E@EEMICBIT HEMEEIT) L CAEITH D Z L ERT.

FowmD Mfbim) CIIAMTE CHOIREEZRIEL, S%RGHT NEHECREZ RS,

DlEDE By, KR TIIRRELOREEZE LI EEY OMmEMEEE % 31l © & 2 Bl TIESHBE SN, TFEDOFE
FROMITITEM SN, ZORE, £l - ezl 5 v— 27 BUE « BIEOMER A2 EREIC L W ITVWETHIEL,
ELRBLOREEHHRT2ERAMZRTHRMNMEONT. £, BEEIHYE L OO/ L) ~ DY 5 o0 FEAMh 2 58 7T 6E
ThHIEWNRENT. SREEBHORMENEZEE L, RN OICEBEISNS Z LIk, KFEITEED
HEZLW) O JENEFE O FLHEDE O JLEE R T, MRIRR G L 2 ETT-CHIR OB K O 72 D O EHEICB W TAL{EHA T
52 LRSS,

i« FRSCEER T, FISC 2000 F & 3E3C 300 #5 % 1 #3OHIT 52, & L<ITFEIL 800 #5% 1#RH L T 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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This thesis entitled “Replication of Strong Winds and Gusts Under the Extreme Weather Conditions and Estimation of
Building Damage using the Meteorological Model/Engineering LES Hybrid Analysis” is organized into the following 6
chapters.

In Chapter 1, the necessity of utilization of actual wind-field structure and turbulence originated from the meteorological
systems in the numerical assessment of wind loads on the buildings is argued by reviewing the previous research on typhoons
and tornadoes and resulting building damage. The purpose of this study is presented as follows: to establish a method for
simulating the velocity and pressure field inside architectural spaces utilizing the meteorological model, to analyze occurring
process of the peak pressure and gusts in the actual environment in the recent significant meteorological events using the
present method, and to demonstrate that the method can provide fundamental data useful for improving the building
standards. In Chapter 2, the meteorological model/engineering LES hybrid analysis is presented as a method for analyzing
the transient flow structure and evaluating wind speed and pressure around the buildings under the influence of the
meteorological filed. A high-frequency component regeneration method for actual meteorological fields was developed
considering the thermal effect and incorporated into the hybrid analysis. The validation of the regeneration method is
presented in Chapter 3. It shows that the components regenerated in the convective boundary layer have proper turbulence
characteristics. Chapter 4 deals with the hybrid analysis of a significant typhoon case. Strong wind structures in the
meteorological field influenced on the occurrences of near-ground peak pressure and gusts. The estimated wind speed inside
the urban area was comparable with the actual damage and observation nearby. Thus the method can be used for a more
realistic estimation of the maximum wind. Meanwhile, the estimated peak pressure on the high-rise building did not exceed
the design value, although window breakages occurred at the actual site. It suggests further investigation including
uncertainty of the meteorological field is necessary. In Chapter 5, the method is applied to a tornado event. The structural and
kinetic change of the tornado due to urban geometry is presented. A realistic simulation of the part of the Tsukuba tornado
track fairly reproduced the maximum gust and pressure-drop patterns over the timber frame houses and near-ground gust
structure is revealed. Failure analyses of several severely damaged buildings are also presented. Chapter 6 summarizes the

general conclusion of this study.

fH#5 © WSCEEE, F3C 2000 5L BE3C 300 5E& LIRS ORI 50y b L<IEBEIC 800 B4 L ERHEH L TS 72E 0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  ASCE R, TR —FURTR (T2R) I TA U F— Ry MARSNET O T, AR A RE7efiH O NATIERL TZE 0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




