TERE | ﬁi_ﬁ]ﬁ%ﬁﬁuﬁ-_} TR R U |

Tokyo Tech =

esearch Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

goboboobbuodgoogoboobo

0o:00@O),

oooooo:0o0o0ooo,

0000:00114920,

00 000:20200 30 26001,

ooooo:0ooo,
0o0:00C00,0000,0000,0000,000

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1149201,

Conferred date:2020/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Tokyo Institute Research Repository)



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

(1 H3)

Doctoral Program

m X B E

THESIS SUMMARY

Fea—2A je e F HRE L Gy © it (T )
Department of, Graduate major in @’ﬁé? a— A Academic Degree Requested Doctor of -
= : S HEDE
FARA fRigEse ()

, A EX o . Kb R
Student’s Name Academic Advisor(main)

fREHEa &)
Academic Advisor(sub)

e (F13C 2000 FFEE)

Thesis Summary (approx.2000 Japanese Characters )

RHEFAERFIZIE, Sl OIS 2 EKRAED, BREmOBETHELHEL, B0
Pk - NBOEZ LR ST DK 225 ATREEN H 5, £ < OB AR TIE, KHIERIZE
T DM - NOBEZ RIS 5720, EEK Y V7 OZEMEEEI N U E K EE 2 HEE L, #D
TN EIO HIETERERICES O TV D, ARFFETIE, JEBOBIENEICEH LT, RMERICRIT
LSRR ~DOT 78 €U T 4 R L, THEHEFHEEXOT 78 v T o WEDRE ERE
HINZEHI T 2 FIE M L7, BARRICIE, £7°, KHEROBWEEICER T 58 KHE TIC
B2, BREMOMTTNBEIZ TR T2, B Iab—ra VBTV ZEL, FUK
AW AR L LT, BAFH S I 2L —2a VEFAEZET L, RIS, BEvREr: & BEy
IZBIT DN ENS, WERR~DOT 78U T ¢, BRO, miftiEsEE (EEy
DI EYELEBIMEFER L) I T7 7 vl 7 SEN R 2 EREIICHHE L 7=,
F—w [Fam) O, 7, KHMERICKT 28T NBE O MiEtEa i+ 2 LT, EKEO
Btz md s 2 EOEBEEAZEE L, KMERHCBIT 57 72T vV T ¢ il B4 2 BEERF
Zea AR LTz, RIS, JEEEOZEEREICE H L, TR s 52 IC B9 2 Mahc R A aTeEZe, K
MBI 1T D WRMER~DT 72 B T 1, BXY, mFHBEHEEENT 78U T 112
F AT BOE BN 2T TEE LT 5 &V ) ARFEO B Z R~

FoE [RAEH U I 2 L—a VBT VOME] T, KHERFOEYEIEEICEIN T 5iHE
PETICBIT 2, BREMOMTNEE 2R T5 Ial—ra VETAEHBELRL, BEN
i, EMEIEA TR 2 [EmEERERT T V), BB SRR 2EKAELFRT 5 HE
KPAZEMRET V), BXY, BREmMOZERBHZILET 2 REEmBEET V] ZHEL,
INDLEMAGDED Z LT, BAHEE O R~ 2B E) 4 5k L7z,

o FPERARSER DT 7 2 ) T o 3l L IS E BRI R L OISR TiE, FFER
Y O EALHEEIC BT 2 RET 21T 5 B C, WAl ~DT 72 v ) 7 4 ISV iR
BITO O RAMER Uiz, BIERMICIE, 9, FrERamtiEm o4 8E L RAaiE s
Vial—varEIATL, R IR D O RN E T D RHUSERH R LR~ 7
7T 4 BRI LTz, I, FEREREYOMEMHEIC LT 78 B T 4 OBE
Bha % EEANCEHE L7, IMEREMOMEICEY, 72782 B T 1 i3kESN DD, BT,
M EEMERE DR N TE Y 2 BT 5 Z L O PRIIRE VWD L2 EBMICR L, &5
12, —fRERAEDSER & T RARMSEREHWET 28 B T 4 i M2 T, R AR
TS U T R A S R DR REREIR S & » CHEE MR EI 2 R-+ 2 L AR LT,

T RHIRIAERNCBIT 27 78 B 7 4 s e inE KIko it 7k <X, &k




L2 EOWEEN O IXAMICHERT 2 Z L IXREETH - 7o, WA ~DT 72 v T 1 HMETS
ERDIMEXOREZ FREL Lc, £F, BAEEIck VT, BAFE#Hhr Il —a %
TNEFITL, BREEEERE AW KENSHE~O 7 72 ) 7 4 iHili2 1T 572, 4
X0, REROYIFHETICBIT SIS CZICEB LT 78 BT 2 (V70T
F (LR, LIfE), BLY, Ry hT—ZHWi%E (BLF, NIfH) Z#HH Lz, LI E»61E, %
FWRIRE~OT 72 vV T 4 BMEgERiniE R A, NUVEBIE, 72782 E U T 4 B Emnk
TP RIE BRI ERRGE O AR A ET T D RSN BV CIRERE A REFRR THDH I L ERL
7o SEEMLRIRREEL, B, LIMENEVMEZ RTER Y > 7 OIRBREY 2 B erICmE b
ToHRE, TI7EVEY T 4 RETHOOFHENZICEHBKL O 2 HERIE RN AR THD Z L
oLz,

I AR EBUNOER Z W=7 722 v ) 7 4 3l & iR o B 4] T
1%, FHGFAILFEBAFRER GIS 7T —2 2 HWT, 72783 T 1 2SI HEETREZ:
FEERE Lz, BERMICE, 97, mREaicis T, RARHEK I OE R O 248
ELEBRARH Y I 2L —ra U EFTL, BRESER CHENEMENMN T, SEFH~D
TR E VT 4 R Lz, RIC, EEUROHT A O TR & R E S KO T 7 By
YT RO A ERAICIRE Lz, S5, #EShZEREAFETAREAWT, it
FMEREZWE LG GDOT 72 B T A BENRICOWTHRE LTc, TORE, InEESY
DI AL B IENE 72 & ORER D FIELSMT H, BEFOBRHICERLBEHIE O E R &, RN
e HdGE FIEZIR R L, RFEEOAIMEEZ R LT,

HNE [HERR CIF, EEARMZEMEE 20, KXok & 5% ORBIZOW TR,

65 FSCEE 1L, FI3C 2000 52 & 332 300 354 1342922, & L <X 800 5% | MfRH L T 2 &,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R WSUERE, R LKV —FURIRI (T2R2) ICTA U Z— Ry MARSNET O T, AFK AR HPH O CTERL T,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(1 H-3R)

Doctoral Program

m X B E

THESIS SUMMARY

Foe a—RA jeit=to s F HRETI. (FUoY) « Tt T2 )
Department of, Graduate major in gé'_%% a— A Academic Degree Requested Doctor of h
FHERA fRgEE (F)

Student’s Name AR F£x Academic Ky #z

Supervisor(main)

fREHA (F)

Academic Supervisor(sub)

PE (P 300 RERLE)
Thesis Summary (approx.300 English Words )

When a large earthquake occurs, it is presumed that there will be various property damages. Moreover,
these property damages will obstruct emergency activities and cause the expansion of secondary damages.
To secure the traffic functions of the road network and enable the smooth and rapid emergency vehicles'
activities after a large earthquake, many local governments promote a disaster mitigation strategy, such as
seismic retrofitting of roadside buildings. Though, local government often sets environmental indices,
including “quake resistant building ratio”, as a goal of a disaster mitigation strategy, it is difficult to
understand the robustness of the network or the accessibility to base facilities from these indices.
Therefore, the indices, which can directly evaluate the accessibility, are needed.

The aim of this paper is to establish an evaluation method of the accessibility to base facilities after a
large earthquake and the effect of disaster mitigation strategies quantitatively. First, we constructed the
emergency activity simulation model, which is consist of three sub-models: building collapse model, road
blockage model, and emergency vehicle movement model (Chapter 2). Then, performing the simulations,
we evaluated the accessibility to base facilities in Tokyo Metropolitan (Chapter 3 to Chapter 5).

+ In Chapter 3, analyzing the relationships between the accessibility indices and quake resistant
building ratio, we showed that it is effective to discuss the effectiveness of disaster mitigation
strategies, such as seismic retrofitting of roadside buildings, based on the accessibility indices.

+ In Chapter 4, focusing on the spatial distribution of road links, from which it is difficult to reach base
facilities, we enabled to grasp the vulnerable roadside areas with poor accessibility, which was
difficult from environmental indices such as quake resistant building ratio.

+ In Chapter 5, analyzing the relationships between local environments and the accessibility indices,
we proposed a simplified method that can evaluate the accessibility and the effect of disaster
mitigation strategies using GIS data available in each local government.

Finally, we summarized the major conclusions obtained in the previous chapters and described further

studies (Chapter 6).
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