T2R2 #RrgAsUs-—FURYA

Tokyo Tech Research Repository

oo /00000
Article / Book Information
oo@a) OO0000000000D0O0DOO0DOO0DOO0ooOoooooooooon
OO000000000O0DOO0bOOoDoOood
Title(English) Evaluation of Disaster Mitigation Measures in Densely Built-up Wooden
Residential Areas by Human Behavior Simulation Considering Property
Damage in a Large Earthquake
oo@a) OO0
Author(English) Takuya OKi
oo@a) O0:00@0),
oOooooo:0oo0ooa,
OO000:0041490,
O0000:20180 10 310,
ooooo:0o0o0a,
Oo00:00 00,00 0do0,000,0000,0000,000
Citation(English) Degree:Doctor (Engineering),
Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 414901,
Conferred date:2018/1/31,
Degree Type:Thesis doctor,
Examiner:,,,,,
oooo@a) oood
Category(English) Doctoral Thesis
oo@a) oood
Type(English) Summary

Powered by T2R2 (Tokyo Institute Research Repository)


http://t2r2.star.titech.ac.jp/

2013. 8ckzT
(FRCHEL)
) X B S (FuSC2000RE)

i
)
x

BEES z % G 22T )

REFETHEEMITIC T 2 RHUER ORI E - NEELZ KRBT 2720120, ~—F, Y7 i
TOWRKR RN RLEREOFECTH 5, PEFRBUZ M 7o 5E K O F 9%k 2 it L, A (E S5 S g T o
R E BAEICHE LED T BT, Mixa KRMERAET TV A (BB - BEREL - [RG5AM - &
JE) Oob L, T, COREOHIIPE - AR ENE L 200 23MICiETE, 2612, BAEW
MOSARR R K D WK R & EEAIC R - FHE T RE 7R FIEAMET 5 2 LR RDHILD,

ARFZEIE, T E TR ICIRE, BMatSh CE 2 RMEROMOE, &N - HEAM CAD, H
BERIC X 24 MIER) CROBNEE), WAIES), KEGEETE) 07 v 2me L, KMER ORI E
c NP EEZ I 7o BB CHET 22D TEDL Y Ialb—va v ETAEZEET DL L LB,
HREWSE KR GRNRR, BWEXE, TEEERR) ORE I ab—Ta VX VFIMET S
ZEEEMELTVS,

(%1% i

1T, A EER RN R B B R OB, BRI T 5B O T s, A
TS D MU £ 02 5 2% BB - T8 T 0 0 L st AT B U B % BEAERF 672 & B B E A R B, ARFZED
HE9, BEV, KRLOMRICOVTHBRL TV 5,

(55 2% KHUERFOWHEELZZELZAMTHY I 21— a VET L OME]

F2ETIE, AMETHELL, RKMEFOWHIEELEBELZABITH Y I 21— avET7 1%
T 5 5 >0V 7 ET L (WRHEET L, BN CADET L, MR RIC L 2 MEESHET L,
HIRAE RS K 2 THATREN T 70, KGEEEITEIE T L) IOV TREE L TV, AT LEMND Z &
T, WpkE CEpEIE - ERPZE - KIUERE) L, ZRRSDEVET MRS & O OMHE
EMEZBE LN L, &Y - BB THROEE - AREZHEE T2 2 8 TRER D,

(3% #r - ARBEEOHTE]

B 3ETIX, BIFT 2 ARG EEEEMILZFIC, KHERICEIT 200 E - AEEZHEEL TV
L, ZITIE, MBERICK DR - HAEBORR LV X7 2 EET L E L BT, BN - HEN
- HXHNTOMH LADRBTEAOMME, IO, MERGO X A I 7 L ARHEEDORRIZON T
M+228T, KvIalb—varyE 5 LVOFHAEZRLTWD,

(5475 EBAXIEICE BRI RO ]
B4 5T, RMPNICE T B EO Bl LT, SRR ARORET L — ) — & % SR




2013. 824&T

THILICE-T, HARPEORERBML, ZORE, EREVESOLCE L Z EORERMTE D
AREMEN & D ) ERGEL TV 5,

(565 % WM OMEREF I « FEIEX SR IZ X 2 IS0 3R O FEAf ]

FHETIE, £7, RAZ U A T OWRLEY OMEAHRIC X 218 ¥KPAZEORBIC X - T, Hulg{:
R OMKIEE) (BEEEED ~DIEREFL L) ORBIRITEEDL RN EEZR LTS, WIZ, EYNE O
ALY~ DRI - A ORBEIZ K D, BEEEY ~ DML FER [ OBIEXT R IL, BREHERE O/ S W
KR« EREEIZHONT S, HREHIEDORIIREZ®mO DL LEZRL TS, & HIT, EHEMH LI
LT OREECEERE, B L0, EHEMIEIC KK LI EFORSZ ST 5 2 & T, EREMILIE
FOREDERICHOVWTELZL TS,

(556 = A g (2 & 2 B R 0 RFAf ]

556 T, BEONE IS L DBEIR T, KRR OWBIPE - ANAIHE KRR OBl
OERMICEHE L TWD, BARITIE, £, b ERICFM S 7o REE 5 5 O (i 428 O U8 3
IZOWTHTL, BIFHEER —EORRE LT T2 2 2B LTWD, £/, REERKICK T 2H
HAE CIADDERIEZ KRS E S 2 &2 AL 35, BRAIRF O Bl AT vl BE 7o 142 72 i [A] e e e 708 I |
DEEMFEHN R AZMIEL TV D, KT, PIKAFEROILNE L, £ ORERIEY ORI - TR 5
[CHEME SN Te S e, BT, EEILE - B & RN R 2 A G D THEM L 25 E ORISR
EOLTND, 20L&, HEOBFEIEIC XD ERBMOR - hROEVZHB L, [RDOICEERH
R AMEAEDTEM LIZBHETIECOVTORE L TWVD, R&ZIC, HIBNORETEHZET ML
7o BT, HsN O M EALIC IR S 2 BB R 4, A PR 00 2672 2 BORUER P o0 R B ) TR L
TV,

(7% #i)
BTHETHE, ARIOEEATRREE E LD, AV T2 L=y a vk R EEEEHR O
SEHHATHIE T 2700, A% OMIE L RBIZOVCEREL T 5,

5% FSCEFIL, FI3C20005 & 0300584 1T 2 77540, B L <IFPEIC800FE & 1 L T 728\,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words
(English).

HE X EEIE LRI —F IR (T2R2) [T TA Z—Fy MARSNET O T, AF AlRe2 i O TERL TTZS0,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



2013. 824&T

(FRXtEL)
A XX # g (¥ xX) (300FEREEE)
(Summary)
WEES B 5 K & o IR

The thesis aims to: 1) integrate the separately proposed models to describe property damage, person entrapment
within buildings/streets, various activities by local residents at the time of a large earthquake; 2) construct a
simulation model that can estimate property and human damage caused by massive earthquakes at a
micro-spatial scale; and 3) evaluate the effects of various disaster mitigation measures by the simulation.

In Chapter 1, firstly, the progress of improving urban seismic vulnerability in densely built-up wooden
residential areas is reviewed. Secondly, the existing methods to evaluate disaster mitigation effects by some
measures and the previous studies related to activities by local residents in a large earthquake are summarized.

In Chapter 2, the five sub-models (property damage model, person entrapment model, rescue activity
model, firefighting activity model, and wide-area evacuation behavior model) constituting the simulation model
are constructed.

Using the simulation model, in Chapter 3, property damage and casualties in a typical densely built-up
wooden residential area are estimated under the assumption that the Tokyo Metropolitan Earthquake occurs.

In Chapter 4, as an example of disaster mitigation measures in each building, the effects of installing a
fire-extinguisher or a seismo-sensitive breaker into each building are demonstrated. As a result, it is clarified
that installation of seismo-sensitive breakers can more significantly reduce the number of burnt-down buildings
and deaths than that of fire-extinguishers.

In Chapter 5, it is shown that the success rate of firefighting activities by local residents can be increased
by countermeasures to delay the time before a fire spreads from the fire origin building to its adjacent
buildings. More specifically, the flame-retardation inside a building or planting trees/hedges between two
buildings can be effective even for fireproof-/bare-wooden buildings with small building area.

In Chapter 6, the effects of reducing property and human damage in a massive earthquake by various urban
improvement methods (e.g., preferentially widening the specific streets and converting their roadside buildings
to incombustible and quake-resistant ones) are evaluated.

Finally, Chapter 7 summarizes the main findings of this thesis and future tasks to utilize the simulation

model for assessment of disaster mitigation measures in densely built-up wooden residential areas.
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