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<Summary >

A New Program

= Title: National R&D Facilities and Equipment—Based
Disaster&Safety Core—Technology Development Program

Purpose
&
Contents

] Purpose: Developing core technologies of
disaster&safety field by enhancing the usability national
R&D facilities and equipment and planning new projects
to solve difficulties in connection with demand agencies.

= Contents:

1. Analysis on domestic and foreign disaster&safety R&D

trends
— The United States, FEurope, Japan, and China
stresses  the  importance of  using  research
infrastructure  such as research facilities and
equipment.
— The level of domestic technology in the
disaster&safety field is below average.
— Despite the recent increase in investment in
building national R&D facilities and equipment, the
utilization of facilities and equipment is insufficient.

2. Analysis on domestic and foreign related programs
— According to the analysis of related programs in
the United States, Europe, Japan, and China, various
disaster&safety R&D  programs  using research
facilities and equipment are carried out in each
country.
— The United States i1s developing disaster safety
technologies using national R&D facilities through the
National Hazard Engineering Research Infrastructure
(NHERI) project conducted by the National Science
Foundation (NSF).
— In Korea, disaster&safety R&D programs using
research facilities and equipment were insufficient and
the proportion of research on core technologies in
disaster &safety field was not significant.
— In Korea, long—term research for more than four
years 1in the field of disaster&safety, large—scale




R&D budget injection, and bottom—up public offering
were found to be insufficient.

3. Analysis on current status and problems of disaster&safety

R&D
— (Main opinion from the expert meeting) The
Ministry of Science and ICT should develop
disaster&safety core—technology that can be utilized
by disaster safety—related agencies. We should plan a
program to create a venue for inter—ministerial
collaboration and secure differentiation by aiming for
G2G. The R&D system should be changed to include
the details from the development of element
technology to demonstration—application on—site use.
— (Main opinion from the planning committe) The
Ministry of Science and ICT should discover and plan
long—term research programs in consideration of
sustainability, and should go in the direction of
overcoming technical limitations and solving challenges
in disaster&safety issues. Basic research should be
implemented focusing on disaster phenomena. The
government should establish a research infrastructure
utilizing national R&D facilities and equipment and
develop core—technologies for disaster&safety.

— (Analysis on the demand survey) A total of 51
cases, researchers would use R&D facilities and
equipment, in 45 cases (88%) while 33 cases showed
that they wanted to use more than two types of
facilities and equipment in convergence beyond
existing function. Demand for natural disaster
triggered technological disaster and earthquakes was
high among disaster types, and there was a high
demand for risk monitoring and damage prediction
during the disaster management phase. The estimated
research cost was 5 billion won on average. The
average research period of 47 cases was three to five
years.




— (Analysis on the NTIS R&D projects) The analysis
of 2,689 disaster&safety—related R&D projects in
NTIS showed Mitigation(1379), Preparedness(745),
Response(670), Recovery(207), and others (304).
Most disaster&safety R&D projects are being carried
out for responding to immediate disaster&safety
accidents.

4. R&D Program Planning
— We organized a framework with two sectors: the
'Disaster&Safety Core Research Center' for basic
research and 'Disaster&Safety Research Hub' for
discovering agenda items and sharing performance.
(Disaster&Safety Research Hub) Continuous discovery
of disaster&safety agenda, technology and data
sharing and standardization, coordination of
disaster&safety core research centers, and provision
of researchers' workspaces in disaster&safety fields.
(Disaster&Safety Core Research Center) Development
of mid—to long—term disaster&safety
core—technologies that can overcome the limitations
of existing technologies by utilizing established
national R&D facilities and equipment.

Results

= Deriving the need for disaster&safety core technologies
development using national R&D facilities and equipment.
» Deriving a system for the promotion of core technology
development projects based on national R&D facilities
and equipment(supporting systems, procedures, methods
of implementation, etc.)

Expected
Contribution

= Establishing the basis for promoting core technology
development projects in  disaster&safety field in
consideration of domestic environment and projects that
enhance the utilization of national R&D facilities and
equipment.

Keywords

. National R&D
Disaster&Safety . . Demand Agency
Facilities&Equipme .
Core—Technology . Linkage Program
n
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3.2. =9 FHA €3}
3.2.1. v FHAY

O u|=& NHERI 3lolA ZF7td A4S 283 Audeld 7|sas

1
Sl A Ak dRAeldx FA TS st S

_

- NHERI(Natural Hazards Engineering Research Infrastructure)= "
=+ 3] A o (NSF @ National Science Foundation) 2 Z 5B 57
% 8259 2o a4 wol offel AE 75 wor P

)

ZRAEZ 7]
]

st glew, o]F Faf HE3pAudel wigh A&7 el d e
(e]

S

» u|= NHERI+= v Ao ‘Experimental Facilities' 2= | AHwh o A4
1 T3 YEYIE AFEst 9Jom, ‘Lehigh University' = o] &
B slelBE|= A|EH A HAE 7leas ZHE AAIZE opRF(RTMD:
Real—Time Multi—Directional) AgA|d& Z+F3 slo] HE3hAidat
Hel Z2AES Ff5t
‘Lehigh University’ ¢l ‘Semi—Active Controlled Cladding Panels for

Multi—Hazard Resilient Buildings — Passive Damper Device Study’ A}
< HAs el s EHEAd e Wds #gk v Aol SHE
g et o, ol &5 Ao P ERE FREES Bodte 4l

Ael® A Adez ARSI Qs

3. RTMD A& A|Adof| A /el Egx)s]o]| ofu|dt damping devices
Z A https://lehigh.designsafe—ci.org/projects/
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= 1u]=  NHERI ‘Experimental Facilitiess YEH=Z F 3htel
‘NHERI@UTexas'+= A &AM do] oigt AIAAHE zZHE1 9lom,
NEES(Network for Earthquake Engineering Simulation program)= &

g AR A AR Au|AE Algs s

‘NHERI@UTexas 9] A AAMG #H A7Nd Hyzes Ai4o Ea
HAE F3 vAE Fx= 245 2 A(MIDP)S FAY Ht
(Project CMMI—1935670)50°] <1<

3. Natural Hazard Engineering Research Infrastructure®] A= 7§12

Z|REA| A (&) Hof He of| Ak
CONVERGE NHERT 53 5t NHERT ] 9] Aol |-,
(University of Colorado, =% B Fok(rlz]=sl, ook Fx& 2 x]A /5;
Boulder) Tk 52k vENZ A
NCO A /[EA 539
s Iz o)A = 1= o
(Purdue University) HES 3 Al AR clHfER MEAD /5
RAPID Ak 2y - 67}
(University of o|F = At WA 2] IS /54
Washington) T
(Univeriiltr;lcjfntCe:lifomia A& o] A THAZET A FE el £EEA ] Al | 130
) S A L:]
Berkeley) © /54
e evel | Apedad Bof vlolE] 44, ¥4, el | 160°]
Texas at Austin) S EaL = g =2kl 7Rk A2 Al /549
53d
AsE F3H7|H ol o2
Florida International
e University, University of H}=HA] 5 939
=% Florida
Al : : .
(Experi Lehigh University Aol 7)) 8 56
mental | Oregon State University 5 (2] odelx]o] Z3E) 459
Facility | University of California at
) Davis, University of
California at S _
D;;szgﬁ §7H %a)n SRR 186°]
University of Texas at
Austin
E o 1825 o ¥
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1%, u]= NHERI®| FZ A A
Z A https://www.designsafe—ci.org/about/designsafe/

% ul=e] NHERIE =7hed A2 7]HE Ajukebd Al r |7l wkat

i ol T8 HHR A Algo]BR ofefje} o] AMA|s| MEeldle

e

(1) &+H
- NHERI+= AredAls] 3s sk Fololl #Ale] A 7|HIA S AlFsle= =71 A
4d9l. NSF(National Science Foundation)®2] A& A& W= NHERI+= AFed =)
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A2FE ZHA, AAlL 7S Hostr] g Blv]Hcl Wik Wrastw b
_%‘ NHERI®| A7+ dEste &2 vl Az
Ao A &7hsAst dAeldas FAAT17] 4

74 (built environment) 2l
37X EITE

L.

AT Al AR W FY FE AY A4, Aol AHAA, $AEYT
U ABdold =7, 97 AE 3 on WedA(REHE LYY =
NHERIE & 2 ASA1E B Aol s Aedalslzre 248 ot 7|uka|
4e 57 A% AT % nF AL AET o5
NHERI+= DesignSafe—CI(CyberInfrastructure), NCO(Network Coordination
Office), tist Aq AlAd, FAEEE 2D AlE# o] Al (SimCenter)2}2] Y
= 53l o] FolA

(2) At HY

- NHERI= A%, Z3F(windstorm), 2uyv|, ZF & L (storm surges), Y%= (wave)
of o3t XHL'% tgF3 FTeleE 5 AdE mEsta ol
(3) W&

8. u]= NHERI® 7|5H A7/ 525
Z =] https://www.designsafe—ci.org/about/designsafe/
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1%, NHERI®| NCO & mAT
Z A https://www.designsafe—ci.org/about/designsafe/

- NHERI®| F8 A 37HAl= of3 2. AA 7Rk 2 x| xps|of] o g
n A= AAl, FF 2 HHE A EHS

o F2]H FoAd ¥

B A &7tssla dAAdER &, IS WS kgt

- (Al A+ dlo|HE A F3lE DesignSafe—CI) DesignSafe—CI+= NHERI®] £
ZIMb FYF o ® Ay AT dlolHE 45t Ae|ste ohekdt =75 AlEh
DesignSafe—Cl= Aut A7 "oy &5, &3 A& #4, s79F5%H, GPS A
wrt 715% AF  dlole(Reconnaissance Data) 5 AFda S,
DesignSafe—Cl= AFdAfal tofoll 2HE BHFa1 slovt &5 A3l Lofe}
T HYES oA

.

- (st AgAAE) NHERI® st APAAHS AFASel A AdA s e 7]HkA]

Ao Hoslr] A7 FrAQl siAucks 3 AYE £ sl d4e AT
& x] Florida International University, Lehigh University, Oregon State
University, University of California at Davis, University of California at San
Diego, University of Florida, University of Texas at Austin® 77§ tsto]
NHERI®] 2&@A4E& AFstL &

(At 2A) o]F g8 ¢13%F RAPID Facility) University of Washingtonel| $]#

g RAPID Facility= #Ze|dEZ A A3 S 23 AA W a&4& H7t
st Al EdHolAd RdS WASIT AL NHS o]E ¢a]l RAPID Facility
v @A ZAA A AdA el HHE ABEE FAS 2 EAs=d Fed A
v, AT EYo| APAu|AE AELF =3 Ao AHE Au|(Reconnaissance

Equipment)E Wods|F7] = g

g M S
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- (AE #AH AA™/EAH WEHNIE FA 5= NCO) Purdue Universityol]l |3k
HH AFAEANA HFAHS AAEt g 2 B

s
=3 obAlgh #AeA AFe] shsstES NHERI Af Aldzt g =
(e}

of

Y 73 E AFET

1) (5—=Year NHERI Science Plan) NCO+ %] #}3]7} 57t
At Ao i A, AFEE Fo EoWis FHEF
5—Year NHERI Science Plan< ©tg¢ 3}AE &8 1. ©HA NHERIY
TA8 A7 AAE o] F NCOZF AF =<+ A4
g 2}g| o] of sl A AL of]e} A, ot &3
ol oA FHE AX A wrdF

2) (5% 2 BAZE) A9xks9 ARl Fed= NCOZF Algsles nf 2 54
g5 HAE F; ol FolAH. NCO= sHi-A, ek 22]a AlAdA7 A
At A H AFol] FHAFd 4 glE RS AFIF(NHERI Research
Experience for Undergraduate and Summer Institute)

3) (A GAk3lell o] Fod) NCOw= 2§ 2 SAEE T& sdlA A FAts] Frlo|
NHERI H|E# Zel A 5 Sl 713 AT

4) (NHERI 7]&old $1€43]) 7I&old 9143l AdAs] $spel Ads A
S Fds= FACA ot A U BEol 553 18H Y AL EAARE F
5. 7lsold #3]= NHERI a7 A 5 wE AL el 8 2 E2F

_ =

j=4
% B§ JbEd AY AW Y A4S A4 L EFEoE AE 5 9

(FAEEY 2 AEHolA ETFE AFst=  SimCenter) University of
California Berkeleyell ¢ % &t SimCenter+= SimCenter+ A3 zfwto] 7]HEA] A o
WX = s Al Ed ol At d%FE FAA77] et &S A5, AHE
A A, AlEE el U BdE] EFE5 AlFd. SimCenter= A9 A}13] 9] A e
A2E FAAA77] $1g A ZEA S A-bsis ZEdHaE Nt ZHde
Fof| & 7Fs3 dolHE AFd. Eg AMSA 259 T8 BwH e 7
P& F e A ZHUdYaE . SimCenter= 8 4F P E (Finite
Element Modeling) =2 73 (OpenSees, LS—=DYNA, ABAQUS, ANSYS), A
o1 3}(Computational Fluid Dynamics) =& 71#8 (OpenFOAM, ADCIRC), EA &
7 33 (DAKOTA, R, MATLAB) 5& A&%
A

©
D (AEdeld 22 F34 S 2 A delHE 283 2=

N

Ay A #E AAE BEete] ABeeld L
2) (3 W A B A Ao dReds B AEE 45E Yot
7 gle sl W £ F4E e
3) (Al AF 23S AW AF P B FEE Beld W, A
5A ene B0 A ABdold =Tl W ARE FHsE o
T FAY. £ WLF A4E 9w A doly A3 A Ee el
£xESAE AAer) AT WU BAsn ATE FAY
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dlo] ) SimCenter? 7} 2 A

(g At3] HAe|dA AlE = A ,
T =75 AGa3] e AdAd A g dAE FAs =Y E8ske AY.
ol 3 =A|E AlASe|F Al EH ol AHslF+= UrbanSim LZ42~ SHUF
o] Y T

5) (A% <4F) SimCenter= DesignSafe2} 37 3 odste] dlojejulo]l A, A&
dojd X E o] A =7 5= FHAFH, FehFE 7I0F A4k HA e
g stel AdA G HH AFE FASE F oA F

6) (m]fA] AdAG Fok AFAE 93 w& U EAEF) SimCentere| o
F W A ZEIYHE AZEH o us, ekl Anv 2 e & sdl s
AR Aol Adid AFE FATE o st A4k 7S 28
NEE E8m

3.2.2. +¥ ALY
O %< Horizon 2020& &3l #H3L= 72 AFUd=zetE Ftst=
of2] dgt(Alliance)<= A&t S+
» 539 SERA(Seismology and FEarthquake FEngineering Research
Infrastructure Alliance for Europe)= % Zr=rol v AU =ZeE
THHECER A X wE AT E AFAT|= AFNEE sled A
= 7 S
SERAE= #% Horizon2020°. 2 X8 x¢& Wy g9Jon 20174¥ 5
HHEE 20200 4™k7bx] 3WdZE & dl4b oF 145 A
(€11,090,779.02) ] —Eroggloa r‘s:le 1670 3|4 3199 sy}
J3te] Ao ® Fodslm
% &£ A European Commission, https1//cordis.europa.eu/project/id/780900

(1) 54

ol w& 2l2a s AZEAI717] A3 EA45 7}
T ol=z} o13tel. 3 1% Horizon 2020 T2 23] A A A YS HvE= SERA
2 HE7HE flEl dlolE, An]a, ATl Z et

=
s
o)
rd
o,
o
N
-
R

I}
- £3] (1) Zls(shaking tables) &2 ®F&E Y (reaction wall) 5ol glo] =2 &
o A o]fo] fdk HIAHES Eoled 2y S (2) AAT

(seismology), ¢l&* %% A (anthropogenic seismicity), 2 < |3}

= =
AA AR WS oldaty] U7 AL AFE FAAT L. (3) 2L A
A bgE, AR AF 2 Y WP 5H Loke Yaiwt A EAska glo
Cole AASE BEI A el ek HTE Fesks 2 wak ohet Al
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=

B A4, A4 A

R=N
o

e

A7 107 A1 4o] WA o]
ofe] AEIbske] FeRe AR Helo HhF 71EA A9,
CEERCEIE R

9 3o, Aed 21 T HE AdE AT UL

0] O
=1

TA Facilities(Transnational Access Facilities)® &2|7, #37
o] &AL Al A F=E = Au|Aes

oo
CEIEE
3!

dolg Az, 23 3f

iz

2 fuoAE

%, 10709 TA AFAAEE

Z A https://sera—ta.eucentre.it/transnational —access/

3. SERAS A7AdH H8

AAAA (AE7|3) 2o} M
ELSA(European Laboratory for
ELSA Reaction Wall vk | Structural Assessment)+ 1992
(Joint Research Centre) As] | o A Egl e R ES XAl oF
A BHE AFE AU
Shaking Table Ay | 10082 87 Ad = glem,
(EUCENTRE at T | A el @ Al Ee el o] }
Pavia) =T g
Bearing Tester System wWlolg] | 18] W ubd AR of digk AH-F5H
(EUCENTRE at Pavia) Al A" AEes T T s

,SO,




AZALEE Shaking Table Z]Eof G o
S | Bl AuelE] 7 Zo] S
(TAMARIS/CEA) A3 - i B
S asy dea
LNEC—3D Shakin )
R gy | B FE B e 2o 7
o = =)= olal E
(Laboratoério Nacional Al Z_ﬁgi;;/\é]z—% Adelr) A S
de Engenharia Civil) ob e
. HAIZZFe|E 7259 Yxg, Al
SRR e W | 4, ROFEE ] W), Baule
(Universitya of Paras) ¥ | A 2 AdNe AR e 2
i 58 o
| cheket A4 8 54 815 Aol A}
EQUALS Shaking Table s | 4. L o e
(University of Bristol) 23 B T Al AEEel Aol Als
ol AE AA
Dynlab Shaking Table At | FAHAY - Ao A 2HS B
(IZ11S) Alel | 5t = Alsd e A|A
(Uantrif.lige f 94 | ABe 7)x e =9 SnlE 23
Czlrjfbfégye)o Rely) | 28 9 HEYEE AFets A
EUROSEISTEST+= #|% Zah, &
& A4, A71e Y Eof e B3
EUROSEISTEST and AZ | ATFE e oA A Al €A
EUROPROTEAS AF | (test site) 224, AFHATZ =3
¥ % gle 3De) BEd mdTx
EuroProteas® A %o 9)&
NORSARY] ¢lzgl= F2 29
ey Seismolome ot A% | o] wdEfet fral T3 vlo|E] AlEis}
Y o SA | W ARE TAEE, 4] M2
orsar olelo] | The == olal|o]o} 3742 Bl A
olA o2 FAE] 3l5. 1971 o]
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%o 2 A4 7= dlo|Efulo] ~

AT A

Z A https://sera—ta.eucentre.it/ta—facilities/

243 17+ TA Research Projects® E2]o] t}okdl ddFAtE5o
RAER AP F glom A 4470

13, SERA A3 7|9
Z . https://sera—ta.eucentre.it/transnational—access/

,32,



2. A7AA E AuE ol &7 AHEA =4

Z | https://sera—ta.eucentre.it/transnational—access/

(3) SERA®] FAIAA H£A %=
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23, Organisation of SERA
Z A http://www.sera—eu.org/en/about/organisation/

- (Management Board and Executive Committee) 2]9]%13](MB: Management
Board )= SERA 79 & He|(ort Z2AL, 223 H7h HE 25)9
A SERA #ArdElY AEE AJA. Az 519 215 53 1 AHE
2 o|JEE AAle o] wf AT|dle|HE A Mt e T HIH-A
%

3] (EC: Executive Committee)&

ks

- (Scientific Advisory Board) }8#At9] €3] (SAB: Scientific Advisory Board)+
SERAS} #H=El &e|A wAE H7s gk ol 2 AE AWk ZlYPALa)
PE 3R YW HFSES =35 EPOS(European Plate Observing System) <}
o] &% 2 SERAS AMEAHQl 9gS Hrislz EUEHAHSE AL7|HoE
GA(General Assembly)ell 9]s] o =

- (Evaluation panels) 7§ sid<& &3 SERA= A/ %8st
sk 59 dlolEel Mo r HEE

sebAlel AEHE Auas AR

,34,
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=

28702 & =3 7] X (WP: Work packages)® -

-

3 WP 2H

}

Ash fAl A4
R

g

At AF Al 2 A A F ) u}

folBel= Al&Ee o] 4

1ol a4k el A A

°

L

.

A 7]
2)

T

-

]: www.sera—eu.org/export/sites/sera/home/.galleries/

sl AEHo®

x

=
=

=

CE EDIEEE
=

]

+3

] SERA

AT

=

=i}
=™, 2t WP

=

EH
H

- (Work package leaders) SERA

N

o

H|

O
)

Mo
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B N2 AL E, 45 £8 b5 doly BHFEI F
g banks and access services from the

earthquake engineering(SERIES)” % ‘seismology (EPOS) research
infrastructures’®] &% AHs T ARG AFE #ek 7R AT

AR —

ole] AlEfell wigh AI7kA AlTH b &

E
Qlzelrt FsIglon, £3 olslo] YW AF zeh AP W o

[H

7. SERA A At Aol =zel 53 Ak 7l e

3. 42 /T4
B2 299 HAg|dA FAS H8] AT dzeE &8
A2 o] NIED(National Research Institute for Earth Science and

Disaster Resilience)+= Awtiok 3str|& 7S 93k A4 4l 7|3

7] slsl ERA L) E ik
NIEDE: Sialguicloz i @gy kel AbedA—obA - g% 3
9 £AA77, 72 BELMENT W Fw ATAL Lo/EH
g EAse, ATNE A% BF 9 AARL o] $& ERo, AP
Auke] FAS, QA A AW, 2elx A E AE 9d wel

- (A8 2 Aol dig AtEE #e|dl= NIED-DIL) NIEDe|+ Akl
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o]l -

AT ‘_/;:—(—SH

NEE LR

]_:q =z /\I
A) NIED+= 8719 7| %-%

,{_.__ ?MOE

NIED—DIL(NIED—Dlsaster
39l A A A E dl o]
Al A E

T 55 Web—GISol 4] A&35taL

WebX] ol A

DR Flele A

dolEfHlo]l 2" & A

Hal7] Y 712 LAAF HFIE A+ A
XA+ HE(Basic Research Division)¥} 7

Ne] 71= o 7B AlE| (Fundamental R&D Center)Z o] F % o

7 A A

(NF2 A Agdold E7E A
Aol wW® WA AR A4, oy 7

Al&] Al o

Al A, E—Defense

HAd el 3l

she T EARAAY) §F ol F
T+ AY A, WA A AE

. National Research Institute for Earth Science and Disaster Resilience®] ¢13-&o}
Ho} AN H-H-of 78 7& |
— AX7}F A A &= z_"’i
AR 9 A B delHE | O AR e
=
A5t FA A= A }
A g | S A AEECI g 2 1
WA AE sl 4 _
Cé:TL:‘l]' 7} Cr”;: 7]/\0” T/H‘(—ﬂ_ R&D - —A—]\-L]'H] Qﬂé 7]%
Coo e — AR Aol BF g7
Z=2, A7) H7} 715 A g
’ Holm Pmat 37t
— shab Ak 2 A W
dEol 1671 3kl 5570 | AUE AT
| #25 AQI hed 24 |- B 44 wap)e
Basic | gb Aal | Al 714 B8alel B4 ¥ | ReD
Research | w e 7o | Eol ol odd W - ged a2 A
Division

— shat Ael 3T AT

R

Risk Communication ¢17-

3D Full-Scale A%
XA (E—Defense) 3 #& o
T d=ZetE &85l A]A
XH?FHE Skslslr] glgk A
g

HAE

_1

— E—-Defense &+ 4%
7 e

— E—Simulator (7} #l&
table) &4 a7

- A& 5 #HAUEF W
A A JE AF

Ho

=
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2. AR E Sl 4 AH: AT 8 Q1Y A Wy elu

Z = http://www.bosai.go.jp/e/research/center_ihub.html

‘NIED®| Fundamental R&D Center & 3&l}tel “7]AF At &hstE 93k A1 Alg

LT @ oY Agle] YUHLE BEE shm, AgiA-s PR oY, Au
b 716 Bdatel A4 Al da dZ slEel AzEE A o8 W)
12 a7 Astel AsE FEE A

BA" 24 /1€ 45 B 9 EF
3.

v
14 A 4skE 9gk d4 Alel= &5 (Observation), ® 9 (Modeling), AH&-
AL Al 2l 8}k (Development of user systems)®] A 71#A] 7]1&S ¢35t A+
2 A A A EE FHES A §F

ARG A Al 2E] Abel kA ARgAFS] @ FAMES FESH] S VIes RRds)
oy B A aE gFalee] Moy, REE s)Eols HEo P9d A|2H

ko 1]
-

>
fEad
oft
o

£l

o}

ol

—

2ege Eo A4E gut Aga
9 oleE A PPF S8 Eate] ol WAL G A%
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1%, NIEDY FsA3AA

Z = https://www.bosai.go.jp/e/facilities/

‘Fundamental R&D Center & ‘Hwt A+ Ae)'= AdA/SA/AFE 7 AAE
gog tiiE XF Algdely AEA, tE e AlEHolE Ay, WA
73 Al Ed ol A¥A E-Defense A3A 55 &8 7551 7|15 7itsto

“
o 9Ee wastagt @

a8, tiE A A AlEdEH ey A AulE
%A https://www.bosai.go.jp/e/facilities/earthquake.html
o2 A% A E# o] (Large—scale Earthquake Simulator) A3 A1 el
= AFde 32715 14.5mx15mzE, AAA F HAlz & FFo|n =%

3}

pis

o)
2A

il

,41,




[
i)
o
o
N
N
ofr
ofr
ol
X
o

I3, R B AlEdely AP AuE
Z A https://www.bosai.go.jp/e/facilities/rainfall.html

AR S A& e)E (Large—scale Rainfall Simulator) A& AL A A o A
b 2 7 WA A sEe 2 lew A7 7 15~300mm Abel o] 7
T AE 27E HE F US A, EAR, Eof HA Foll Wi A7 3
Al 28

a3, WA gy A B olE AdAALe AnE
% . https://www.bosai.go.jp/e/facilities/environment.html

B A} 34 Al &9 o] B (Cryospheric Environment Simulator) A3 A]dL2 744 7]
A, 5% °l = dd YAAEE 285t & Aot dHH 7 E2FEAFE
Ty g

a®. 3A4 Full-scale A% H|AE A|Ade] Fu|&
Z X https://www.bosai.go.jp/e/facilities/test.html
3z Full—scale A% ®]|~E A|A(Three—Dimensional Full—Scale Earthquake

Testing Facility)<= AA| x| #3} 2o %53k 3340 E Ao wlef AE 2719 +

|
ZEe Alde SAAA HEL F UES Y
3A e "t A4 HAE AR

I E—Defense= A Z19] o3& Folx & AA
o7 Auat AMAS HEs= wHe Wd A7 S EX o & IQ

,42,



AR

X. Shake Table®] A}ek

7] 20m>15m
TE A 1200=
8= W XY - 7I= 7 — A=
o 7h<& 900cm/s” 1500cm/s?
g £= 200cm/s 70cm/s
|t wl +100cm +50cm

O HFaid 2 wgiAid s 2= $13 922 3e7|E R&D At
= NIED: 20161 7riRe Ao w2 A< #d Adt ddoz oI
A Bl 2xfsle] S8 S Zhebslel 71 5 LDAR 54, Ak
A AAE AR EYEE, AEEA 2 B fARE AAlste] 2
ol |z AR B4 F AAT AW 9 A" GuE Julol =3
cAGFERT A sl WA HeelA E3AoE Aelm
A Pe 8 He] BEE 4 YR g FeeE AsHEL
ZAb AAE S A AS ek A AR AR dolEuo]AE AER
% & @ Naoki SAKAI 9], 17, Restoration of Topographic and Geotechnical
Information in Area Affected by the 2016 Kumamoto Earthquake: Database
development to integrate information about disaster mitigation based on
airborne  LiIDAR measurement, geological survey and ground surface

monitoring

» NIEDE 2uu] WHEko] tidt x5 A&E#Ho]AE AAstr]  ¢&l
H

‘TsuNami Simulator (TNS)'Z 7jx-at

. TNSE =3 g 78|58 AL35te] u|Ade Ay &
Bataute] 2l&o] 2 »iujnle] Aut W WA AFE A EH oA sty
Al A5 918l NIED7F &8t e it R AlE#HolAd Al

g3
= © Takayuki MIYOSHI 2|, *19, Development of Tsunami Simulator

%mlm]ﬂj

- SFRFFATAWINFUAXA)E 917 8%, 15 914S Fal nlgy
Fol 4 BAGE k(A @gel 3y W FE A, A Sel o)
2 BUY B LS AFY

# B4 HEE o), 00, AR AT, 2ANL DY} A

,43,



s QB O

JBo o= FAo] 7|qlgt Afs| gz tisl i& o] Zolx| T 9l
™, JAXA+ 202076 HARA|, QIEFHA Sl $F2dEr] AAT|Ess
A G5l §

O-ZFxel| 7] A 7bell 7)ot Al

D ARFH, V16, & F2H 7| AlA

.

Fralsby wpstd xR ALe] d ol o] A(KAKEN)S £3 =)
T AFHA AL AAsiE e, 2 A A2 A9 x| Al
Zufn] o wE B3 Aot 57w oheFst v
AT2A 7t Ay = RS (64 Fa1)

3.2.4. T T3S

O $3e BHerleE vigoz At SAAE Foe & gl 3T

AATANHE 753149 %9 %
= Asffst FEgkAATFAE = A A Ay 2 AF AEE ZF
R I e
FEAAATAE W BEAIALSAT A= B F-FSFH 0L
a5 WAEG 5 e 7HA Aol " Ay W AsS
=~ o)l o
T oA Tm|m

FarobdAdAFAH = H3A A g Z2 5 (Multi—Hazard

Coupling Experiment Platform), =z}e]Zglel A3  ZAZE(Lifeline

Experiment Platform), 7Helai&+4 2 oy A =

(Personnel

rlok

2l =
Behavior Analysis and Evacuation Experiment Platform), A7t

A AlE) Al

o

MeNge)
= 1T o

(Water Environmental Safety Laboratory)< Z+F1 A&-Al3S

ShaL

ol o
A\

(Multi—Hazard Coupling Experiment PlatformA]Ad) #Hs]e] 3 A —nay —wbdx
st 2 AgAge] Aal JA WAUES AspH A | 23E AFE S

o

o

=

—a
— 1%

Fal

eI

Boasl Qe kAol tiak =Aex A=z

AR o) AAF LE B AT
W 2 chelel whE b

Aol E, if’l 4 AR 5 29 A7) ZrAEL FHI Y] HEE

%. Multi—Hazard Coupling Experiment PlatformA]%d

A8 F7 Alol= | 25m(Z)*15m(Z)*8m (=) 55 RH 10% ~ 95%
s\ = A 3m, 5m 7}o-2f 0 ~ 250mm/h
L ZE Afo|= 6m*5m, 4m=*3m AR 0 ~ 150mm/h
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5 1—80m/s o) xak 500 ~ 1200W/m2
e —40 ~ 70C 2Z o] 4 ek 0.3g/m2 ~ 3g/m2

Z A http://www.tsinghua—hf.edu.cn/info/?cid=103

- (Lifeline Experiment Platform) &7} A& t}&

ol Zepele] ups W E A
B E A EdolAd 3 F S B vF VEYZ A & A 2 o ©
Aol 7hgsln], gk Bk FAle] Al WAstE AF, o2 gk 2xA s AY
5 " 7 A #g AFE AP 7
219, Lifeline Experiment PlatformA]A
ZA: http://www.tsinghua—hf.edu.cn/info/?cid=103
- (Personnel Behavior Analysis and Evacuation Experiment Platform) <l7}t ©ff ¥
Bs M Asstae] £F iy wAYFA e o] EF AFE TN w
. VR 74 71, "9 A F4 7le, EA AAH e, A/ AR 3
7lEs Adste], AsA vy A deld £A WHAAE A, "y 3
Aol B4 vyl Ag 249 85 Fad] nHste], A EHold Hy &
79, 3 HE dAAs A7

2. Personnel Behavior Analysis and Evacuation Experiment PlatformA] A
Z A http://www.tsinghua—hf.edu.cn/info/?cid=103

- (Water Environmental Safety Laboratory) & 3+7 otd 7

) % ool o
A&7 AW 1%, A, Azt HA0] s A B
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A B/ KEIE: 717] Aol 2% A7 =

* ARSI A 2 HE /KR oE 2 2
5§ bn 4YA

Z A http://www.tsinghua—hf.edu.cn/info/?cid=103
eb BUERe @ 7b sholze}

* Zla/abE 1 S slelo] A(AEH) 7ha <
(34 2.5km) WMEYZ, @ 7}~ gto]l=gtel YELYZ(6,000 km) % 7~ =

el
B(8,40070) & 27kA Abal7F sl E3F o] A] o] AFAlIHEA EUHE A
AL &

2. A Fdo]lFgFgaAdAT A el RuEE AlE
Z A http://www.tsinghua—hf.edu.cn/info/?cid=103
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* MR ERIBERE R NE: 7h2~ dlo]Z kel F 98 dHT / MUMEESREMIXEIR: VA & AAZL 2y
Ha AR/ EAKEERE: 48 53 A}
a9, ol e gz 4
Z A http://www.tsinghua—hf.edu.cn/info/?cid=104102

# AR 20 ICLAI A B A| A~Bl2 &3 Institute of Care—Life(ICL)d+4 2 %%
AR AP FHATEAANAM TEHE AEsials. 2008 = H 8.08 A
7 wrAEl & o xle] ALAow w3 20105l Institute  of
Care—Life(ICL)A 74+ HG@UID 4% A1 W 20000km2e] A|ZHH A]F

< AASE S, 20113 H ICLATFA2E T AA T4 F3e Az x£7]

+ a5t o|E <18l 20157k A& AR A AHe] 3174 A =

oA, = AA A AT 90%<) 646HT HE A|AH W Y2

o] AlaElE @A) x]SR R sw, AGxbs]|, 7)Y, AsHAE, 7]A

z27] AR AR AE, F7F A A7 AE 5o ofel kAT An|

0] o
22|

O
S 2
5 i Lo
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g

> H o> o ol
M oF mot & hr o
EL
&
o
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e
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ro

A AR

o)

*H [ E2F A AR AR ZUEE A

1%, Institute of Care—Life(ICL)A| %l o|& o] WEHZ HE®
Z A http://www.365icl.com/view.asp?PID=279
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TRL 2 | - technology concept formulated

TRL 3 | - experimental proof of concept

TRL 4 | - technology validated in lab

TRL 5 | technology validated in relevant environment (industrially relevant
environment in the case of key technologies)

TRL 6 - technology demonstrated in relevant environment (industrially
relevant environment in the case of key enabling technologies)

TRL 7 | - system prototype demonstration in operational environment

TRL 8 | - system complete and qualified

TRL 9 - actual system proven in operational environment (competitive

manufacturing in the case of key enabling technologies; or in space)
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