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Research on the investigation technology of damages in case of large-scale disaster
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When landslide dams are formed by a big earthquake, a heavy rain, etc, it is necessary to prevent
the damage caused by outburst flood. Then, in order to investigate the landslide dam formation more
quickly by a helicopter in time of disaster, we developed the simple laser counting system mounted on

a helicopter.
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Research on the increase in efficiency of the emergency measures of a large-scale disaster
(AZREARE  FR21~23 £%)
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In order to evaluate debris flow control function of emergency measures such as flexible
barriers, portable steel structures and so on, the problems to be precisely solved were investigated.
Then new plans, ideas and monitoring plans for installation of emergency measures were proposed
taking into account evacuation/ countermeasures for huge sediment movements and the related

sediment disasters.
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Study on schemes for improving local ability of disaster prevention
based on characteristics of social capitals
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Social capitals affects regional disaster prevention capability. To increase efficiency of improvement of
infrastructures for disaster prevention, facility managers should cooperate with social capitals(residents,
companies etc.).This survey focused on the actions of organizations which mediate when administrators (facility
managers) approach residents etc. to have them improve the disaster prevention capability of the facilities under

their authority.

(AR B R UEE]

HBARKEICLD BHEEEr] 2B 7201,
BEREZEOEEESETN—RBIOY 7 b5k
BB SR & FEhE L TV BER D D,

LB R EED RN THENGE Y 2o b 5%
FOREEE AR O 22 E 0 Y 7 RRRIX, SREOFHRE
ZAF T HUIBE R A SATEN A R 2§ 2 LI2 R 01D T
ZOMPEFRET D, ZNLOBEITENCIX, FERO
k2 IR B ~ DS Mie DY — v v V¥ ¥y B XL
DA RIET & ST Y, HUkES 57 2 %h=R6h
DRANCE EESEBEDITIEI ) LY =Y v ¥
Y EXLVORFEIIS Cm LR E & DVERD D,

AAFFRIE, AERBINT X 2 g% <0 58 E G BR & A o 45
B, RSB — R~ v 7 OER, Hisk & 8
5 L7 SEER KNGS, B LREE ORICE D 515
HEBEU T, V=T ¥y EXLOREIZIG U7zl
WK A EHRERET D 2 & T KFISHT D
Z. BESRIGEHR O Ty, BEEE) O BRI K D KERE
DOWERICETHZ LB E LT,

ROEASESY

(1) HusBhK S 2R 2 BRITE R L7z Hukbs

KA LD T m AT TR L MISRHED
BEE M BT
(2) RIMERRICHE B L7 HuskBh 6 i B R ok

n‘_)t\-

REEAE

(1) HuIakPs 50 Ok TR & Ml R o BEE M /> AT
WEFE O SCHRSE 7> © HUEk S 6 ) k32 Bk & LT,
W), M, R EE L, b OEREORGR
1L TavAETLE LTHELE, BT
DML ST EIZ030 2 BUREF 2 2E 2 HED
T AT VO ER IR LT,

L3 bl

D | B TR | BT
TR HLE ’ RETONE | HETOME | tHEmenEs ’&Eﬂ%ﬂﬂtﬂ

——
HIB 5
[gum-a2n | aennn | se-amn |
KINDOBMYMAHISERIITHON (TSR E

B1 s AmEOTOoEXETIV
FEPLORER. HIZRBEEA D~ B D MUl 5K ) A B D HR
VL LT B~y 7ol THIREE] &
o7 [aII] @ 280 M2, T O LD
72 Tt ] Zm ESE 20 A% <AThiv T
. THEANABS~ Yy 7 TR 7 —VNE#RHE ],
MEALhERR & DA IR | DREEER I o> B T8 81 | THT
WO NH - MIFTEIROMER] %, HAMEOH HHY 1
B0 < HHIH o R O IR O FEIZ L VT T
DT EBHLMNTIR ST,
BETTES, B, IR & Vo o B A EE R b —
T b3y B A UICBIER U7 HUEBA ) ) oo B Y R
HDOFERNZ DN T S EEALFIEIS L0 i 21T > 7225,

— 233 —



EREEIIRWE SN o= Lo s, Hs R 5
F11]_EICER O HEE e A DRI & o THY fE A O )

BIREDLEEZBND,
(2) Hfra Rk %Ebﬁ%ﬁwwﬁmﬁﬁ%@@%
[ A28 AT 9 D M Ak L BEIE - 2 HuseBl 55 7)

@%%KWLéﬁét@\&ﬁﬁﬂa@ﬁbmA%L
DTV DHREOFRIFERRICE B L, BEEEEREEE )
H AR O TE B 2 RS BT 5 72 D TR IO
THEE L7z,

. @
—HBOSHEROAE

I EtXE4 EREEE)

M2 b ARSI EROER
ESS N (T & g e AN S5 DAl I 2) AR 28
DORIGER & LT, fngEEE & ko thaiy—e
AT HTFHROIA~Y T RH L EWE LT, K2
R R OIS, HUIBRERIE, ANICEE L TRAVW=
—XEFFL BHRICEET 2 =—XZZF OIS @ EJ,
fihd>=—X L O SEFTIREETH 5, LorLgn
O [ELHE i A% PR OO WS ME R I bt 5% B 40 P L PR E &

nNTEY, FENMSO=—AOETIZHIGT D Z &I
TET, ZOWRBRCER=— X & A 235G T
Xl —ARAEFEN, R E LT & iEakE B

DOEFEBFEPEZDN TS EARNDH D L E X T,
X)) ME~OREE LT, INELZFEoF
NH, =Ty LF v EXLO—EEERT 2 M

W2 Uik Bs S o M EFH LT,
K 3ICRT LD, MRS L7iGEh 2175 [ih
fad ORI S ITIEEY &l U C i & B A
Fio [kl % & >R S fi ek i PR & Hisl oD ]
W HETHZETER - BEOEN, BIESIFIZERS

HIEOER-ERED
SHEBILCRYES

Lo
(thigiF k. NPO%)

E+XEE
(EREEE)

SO “" .y' '.
R AT

H3 sfEENLItElE R EOETIL

T MM b L, R E U TEEOBER T
EWVWIETNEEZ T, O LT, HEfREEE DN
HETRERE & OBHEZ RO D7D H DR #H
THEZEE L,

ARG & U= PR, FEOE - HEtEZ o
Lo A E L TR SNEH#ESEOMERTITe <,
KNI D B EYD 72 DIZAFE L TV Tk 23 S D%
BE2RTZ L, D OMGERINIEBI 21T > T\ D X 9 7ef
M xtg L Ui-, miTAh s R & BATE T & 0
BLWIHIBEEH S TVDN, 2O K ) Ak &
U CHREEAAT 9 X 5 Z2IGEBNIATIE OxI G4 & Lz,
F7o, BRIERTHISES X om EER S L O el
G URSP T4 S By

A OREF IV | PR A AT L7 U ) o
FIZBWTEEL 225 DI, #Wﬁ%@ﬁﬁ@ﬁ%&
TR BARA LW B & B RiER I BT A TRE O
WA &% éﬁOOE#%ﬁﬁﬁé ETHDH EN
Dinolz, 2 C, HRIMERES S B T oiE ik
HLUTEREEZEIEL, T LS 2ENLRT R
Y RAETNERE L. FTNEFNOET IV %wfm%

FIEH, BB T MO Y A EBEEL,
BRAEHLE,
ETNL  EFBBI LOCHEEOIEHEZ L TNHF—

SN—V v (R 1T Xx T, B ARIEESE L LT
15 55 18] b~ DB 2 2129,
TN 2  BERAEE ) UNT BRET DR

AT L CHURCIEE) L TV 25612, Bk - i)
L TG A 24,
EFTV 3 BIGREARO KD Aetigs i < Heg L T

WHHIRIZB W T, BEFEO X Yy N U —27 ZHFIH L
AANY TG N i

Bl zIEET V1 T, PICRO IR — =Y
(29 2 BB MO RS . RN E o REhiE
DE| XEE, Mtk OMERNEE LD, T3
TITEBROFRE - B W T ORE D EE T
0. BEOTITF %2 £72 < L 9 e BFEOLE T K
WL TEEEELTLEI ZER SN LS, &
EREE QBN S D Z Lol

[RERDHFERK]

AN A > b 712 X B IER oL

[RRDER]

PRk IC3E B L 7= HuskBh 5 1) E oo SR 12 B
HHA RTA ] 2ERK, 4% OBRGFEGEIT COIEH
5,

— 234 —



RIFR LR R E D ENRHERI AT IR 9 5B

Research on immediate damage estimation technology to improve crisis management for mega-earthquakes
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Research on promotion for residents’ evacuation activity against sediment-related disaster
by risk communication
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Non-structure countermeasures (i.e. providing early warning information and hazard map) against

sediment-related disaster are conducted all around Japan.

In addition, it is important to promote

residents’ evacuation activity by risk communication. We conducted to develop local-based education
program for risk communication in elementary school and evaluate its effect.
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Study on the monitoring technique for mountainous area by satellite remote sensing
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Research on proper method to shelter or evacuate from flood
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Reduction of the human damage by the reinforcement of non-structural measures is an urgent
problem. It becomes the key to improve the understanding of people for flood and inundation
conditions through provision of appropriate information to push forward adequacy of evacuation or
sheltering measures. Therefore, (1)Evacuation or sheltering method depending on the flood situation,
(2)Proper provision of disaster information and (3) Education for disaster prevention were examined.
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Study on flood control methods with considering an overflowed situation as an adaptation for

the climate change
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Rever basin management is expected as one of adaptations for the climate change. In this study,

we analyzed retarding function of the area near river channel, and we evaluated mitigation effect

of flood damage in the whole catchment area.
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Study on economic estimation of flood damages.
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Study on action plan of TEC-FORCE against large scale flood in metropolitan area.
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Study on water disasters risk management.
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Study on crisis management against large scale flood inundation.
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Study on improvement in accuracy of flood prediction
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Study on observation and forecast system for water disasters reduction

(FFFEIR Pk 20~24 4EJ)
fEHSE R e o 2 —  KEESR = £ OHE 9Lz

FEAEE  BRE OH

Mok B HE HHET

(AR B R U8 4&]

ITAEFRAE L QO A EIEE Eostsks ERl D KRS RHI 22 4E 52/ & B IRKEE O fERIE O L B S IF R AL
W2V TGRS 2 FIREIC T B 7201, AKREEM - PRIV AT AOREE BIE L T\ 5, £0O7-90I2, Fiiic L s
WIRIT — 2 DV T2 A BEFFR, XN R U—ZIZ K DER0AT — % % AJHE & 32 0BT v X 0k
EN DRI EARHAN OREEEIC B 228 24T 9,

Wk 2 3EEREIL, AR TR T VORI _ICE T D ERBI AT O 72D, 22l - ZERNEHIAS FTRE A BLIR
RO & BE SN X 2 B TOBIGEREZITY & &I BoNET — % % b LIS miok e
JLOREEEN F T RIC W TR A T2 77,

— 247 —



BB EALICX T S ERRBREEDHERICET SHE

Study on securing road traffic function against fault displacement
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Design standards for road facilities do not provide design methods against fault displacement. In
this study, fault characteristics (size, direction, activity, etc.) and locations of active faults that may
affect road facilities have been clarified. Prior measures and emergency restoration methods for fault

displacement have been compiled by case study.
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Study on estimation procedure for post-earthquake road functional depression
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Road administrators need to develop post-earthquake action plans so that they may secure
emergency transportation roads immediately after earthquakes. In this study, depression of road
function caused by earthquakes is clarified and efficient strategies to restore the road function are

developed.
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Study on Earthquake Disaster Information Management of Road Administrators
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In this study, contents and communication tools of information about troubles and traffic
controls that occur in the field of road management are investigated. Management methods for unifying
and sharing the information are assembled and organized.
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Study on road restoration strategy after earthquake disasters
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In this study, earthquake damage to road facilities and restoration methods are investigated
through interviews with road administrators and documents such as official reports. Moreover, points to
pay attention for road restoration are compiled based on results of the investigation.
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Study on earthquake and tsunami forces act on highway structures caused by giant earthquakes
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Design earthquake motion for highway bridges is studied taking account of coupling of source
regions and long duration ground motions observed during the 2011 Tohoku earthquake. Tsunami
forces acted on highway structures triggered by the earthquake are reproduced by numerical
simulations of tsunami propagation and run-up using detailed terrain models.

[FZE B R U HE#E]

HACHL G RO R IR B S L Cnie o Tz
BRI OEEC LV RELZERMETH Y, Akl
MOV HIEEE & M TR & At 23 24k D i s Tl
Bl S iz, EEEEDIC O ERREENECTZLON
DM, AETIE, EREEDERTIE
KHEO MRS, - BRI T 2 et 21T o 72,

BARAITIR, BRI D ) Ak RF ] 23 = O HER B
FEME % B 5 L CEEE OMEZREHI AW 5 GRS
DWERERFTH & &b, FEMAREET L%
WA « 0 BRI L0 | EEAEEY IR
THEEN N EF I LT,

[(ARAE]

1. BREHHEBOREEDHRET

S®BFEAET DT U — MESIME OIS R
OHEENC LY, BEEE TORMNTEELTWEZLD
K0 b REL DML BET D20, T EEED
VN, ERE A~ R CRACH G AP IR | BRI -
FAYE N T 7 ~HmED SHIKTE—A L b~ T =F =
— N M,9.0 DHIEZIE L CHEBSMEELL, £
DOFER%E & & AZHUERI ERRE DO ER Z B LTz,

BRI O DR E R DN TIE, e Re ]
DREVWHEEORMEA BET 5720, WEEE TR
LTV 7= 2003 B0, 8.2z, AL
IV-EE I HIEE O JiR U ek & IR IE FHHE L CHERL L T2,
2. ERBEMICHERALLZERADOBR

BALH T R HU R O HER O 58 & 52 1T T2 B A

ARt B 2RI, SR EE T v 2
WTZHEBARTE - 0 EARAT 24TV RS IS AL O
B (S - o - B 2R L, SbIS, KB
RIEBRE IS R 2 L— 3 AT K0 EhE 5 5l

kM & JI3N 2 BT TV ONERIC 5 Sy & £
FAb L, LR CTEHBR L-EEE AN L TdgmEy
WEASEA2HEY S 2L —a v 2FE T 52 &1
X0 RGHEEWIAER T D HEEA 1R E I LT,
[(AZRR]

1. BREHhETOREEDORE

g B EAR B DO FHC D Tm > TRAEEZ BB LT
7 L — MNERAHEOERRK A R-1 1273, Zh
S OHENIAE LI GAEOMES AR L, =0
FERZ G LTI EAREROBEREZER LT (E
-2), ZZ T, MBSO OITRERICESE | FAHIAK
I OWTIIHIERBIEL O FIRAE M, 8.3 Z5%E L CHIE
oficEH L, WELRTIE, 7 L— MEREOKX
HBHEZEE LT UL 2 HIES % 4 7 1 O Hiulsk
B ELREL ¢, 23, BRI - FEYiE N 7 7 ~ H Ao 1 i
T 12 ICERESN TR, =Y (1923 FRHME

A

AL A KT F R

-1 FEAR 7 L— ERAHE O B

— 256 —

RFIBELRES HEER
BATV BRI OHE



M, 7.9 DBEDOH L OHEBE 2 48E) L b REW
FEHHESEZ VWD Z LlT LTV,

AT R SEPE P R O SRR RSk 2 b L ATRRK L 72,

T RAIZ AW D IR OSCER OB % . BUERT
LR L TR IRT, 2SI & b B ALE)E
iz (&) R OB A IRIETREE LT
ERR L7 b D TH 0 (BIERTIZ OV TIE 1978 =5 bl Ik
WHE (KRBT~ =F2—F 74) OBICEOREZY
DThDH, WERIIRIEOKEZ N2 DOWEEENRA LI
5240 PREIOP I L 72 o TE Y, ER IV b KIEITHE
R O R WHIEBI OB L EETHZ LIZLTWD,

2. ERBEMICHERALLZEZRADOBR

-4 (2l & LT, [EiE 45 5 - —EfEessg s L
T BUE I Y AAE AT OFE R 2 T, ARGIEE R 17m
OHFHETH Y, IHE 83m OAIMEL 2 SOMLE
B GEEEES 2.5m, [WANE 2.7m) 226705, HE
2L 0GR T &R ORGER O ARE T 5
REBRPENAEL TN D,

FRMTHE > D BAEHTITHER U727 10 O HER 4 )
ORI ELERE L ORR-5 THD, KITiE,
HiEE &0 DA LM of it 3~ 5t /1% ST
RLTH D, EBRCHH LR OMER T, KD
DS 2 KIGICHBIE L CW B DIk L, it Lo
TEAHAE & (LRI OBERE T, D25 & [RIFREE LA
TThD, 72720, WHOMEROBENIARE I
HENDTD, KEHORTIHIRHEZHRATE 220,

HRERGIIHTEIZXT LT 2 DO EHTORIRESA/NE L,
T AV MDBRAE LT WIEERETH D720, KT
FE FBACEORELTZE—RA L MY O
FKDERIE G ANCHE L= b, K&K L 0 bE
MIOSTRDEW, HOFHICE ST EEXBNRD, 7
B, MR ORGERBATEH L7 %IIABEIC R & 2 A
PERTHEEZLND D, FORBLAKRET
DRENH D,

[(REDHER]

A PR B AR KRR SR ERITBW TS L,
[RRDEM]

TE G R 5 VIR GRS HUE S 5 ke =S
DOUWEI K S T,

-2

1000
500

0
=500
-1000

(gal)

MR EARBOBER

20 40 (s)

ir
LN
L.n
0.6
0.0
LT

0
1000 [ (gal)
500
0 prnr— bt "
~500
-1000 : : :
0 40 80

120

160

200 240 (s)

B-3 BRI T 2 0008 I Ol
(TR, b dOEdT, T SOES)

IS 521
Gy R
| D . —

(LA

t=24.

L LTI T

Os

LAl BRLLLLLIILY ] F e

BO-4 A8 12 DRz 0> H5 A Bl K R AR ATt SR

S

g

1500 T e 1500 ‘
BIEsE AT
71000 s e = 1000
z Gal) / Z
500 ' 500
& / it |
=, 7 R0 =
ffit 73
-500 -500
20 80 100 0 20

40 60
BFfE [s]

40 60

BEfE [s

80

100

1500
=1000
X,

500
R
"o

-500

0

5B 15
CLLIfe)
i
20 80 100

B-5 HABHTICAER Lo ORI L & it ) o kel OKSEJ7 )

— 257 —

40 60
BRE [s]



WERDEREEEOMIGICEAYT HE

Study on Disaster Management of Road Administrators
after the 2011 off the Pacific coast of Tohoku Earthquake
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In this study, disaster management after the 2011 off the Pacific coast of Tohoku Earthquake
is investigated by interviews with road administrators. Lessons and good practice are compiled to

improve future disaster management.
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Development of the Seismograph Network for Road Infrastructure
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In this study, alignment of seismograph and target facilities are selected for observation of
earthquake response based on the issues of seismic design towards the new strong-motion
seismograph layout planning of road infrastructure. Test observation is also performed.
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Study on structure model of earthquake disaster and its application to countermeasures
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