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T OEBKEEMITIL, FRO—REFEMITITIZ T EENRWEEOREED D RKEICE 1L, ZOFMNE
EHlhd, RAARERIZBWTH, 20582 EZNENOHITTITV, ZORERTIPNTZb Db H 5,
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FHADORBZ, T T, BREEMEZHAWZa 7 ) — MORMICET 2HE & 2h a2z 5 FEICD
WTHLNZTHORERH D, ZhIZ B ERE D, WRICRET DERED L RE Ll EICLHT
HELBHIT, FRNLDOMISICLTRBEF{GDLIZ L BEETH D,

2. WA

INLOEFERE X RKFEFEDOFEHCRTREZRAMRICT 572012, AFRIZ. KOS E B LT 5,
- HAAKEK I L OWFHKE K FEOR-MBEOBIZITO - BRBEIEY O, H2hEHOFF OUNLLE &
H, FRE1TS,

- BREEDORBEENOBEMEMFIAZ B LY A 72 VHEHITORBEEZITO OICEREEM EBE L
MEBHZOWTEREZIT, TOMEEZHLMNIT 5,

s ENLEREIC, BERHEREOEKBEZEY ORI LA AT 5 WCHETHZ L2 BEL THAE
T2,

3. MERBHE

(1) BREFEHONE, BHEROEROINE & #EHE

HESRITBERBEEO S VAR T L, a7 ) — NLEERGXE, A b 227 U — MaXE,

B IIRERF 2 BER S, FRKICHEET D ARk EORE %@ﬁ%%””&b,ﬁﬁﬁkﬁkl>
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MOoSTEBRE~OE TV b FEM LIz, i L2ASE LT, BEEMOREE, LHEER JUWRIN,
PR, MERFEL L,

(2) BEBEFEWOEMBEMFIAEZ B LY Y1 7 VEHBAF O BB ER
O EBRE

BKBEFED & REMRT v T A I AT vy 7 ECAYFAT HBICRBE L 2 501, 1REEOREEY,
IWAEDR REWVEEEY), AEWEL S0REEY, WiEME AT 2BEENETHD, T2 TiE, AFIHRICE
RICE D OVENORAERLCHEYDOIRBIZEBENRE N EZ ONIWEEEZE T 2EEY Y Y ICER L,
FERLEDIE, BEFREWVY, WREEZETH-0Ia 7 V- MHEME LTS JISIZED LA TV
WERIFBRILATZ 7 Thd, ZI T, BEXIFRITAT 7V OBEEPCRE~DEELRARICT 52 L 23RS
o
@ GERME

R LEERMENE, K1~ 3ICARTERIFETLAT 7 EEMIKE LTz, EOMIZ, KIFEEFHLHEH X
hé7747y?:%ﬁ%bto%h%h%ﬁ%i,M MG mUT)E UTHEM L, saE, Rhhe
LRI DEMN D DRMPREDT-DIMHERT 20, SoRELGelod, MFE - REMELREE 2o
TWHHETH S,

K1 ERIFETATS K2 BXRIFIETLAT S X3 EEWIK

(HAEHZL) (EAEMDHY)

@ HHEBHSLUREBAE

RBRAA L LT, BLA 7 70oWiE, BEZEME, (LERSORELIOCETAT V72 EH LCELZ
N, arr7 V—NomE, RIZEL, WEHROREZITo, B, KL 774 T viald, BILAT
7 DRz SIE 288 LTER LT,

1) BILAT 7 Otk

BILA T VOFERRIY, 27 ) — MNBMOBERBRGEEZ R, T8 20 I ROSHEIZ OV T
JIS A 1145 DALFEE AV, IZRMEIC OV TIEERI R 7 7K FERICE R STV 2 i bsREB 2 v T
Bat L,

2) RELZEMER L MEFERS

BILA 7 7 OBRBEZEME LILFRIITONTIE, FERAT 7 ThHEXUFI(LA T 7 O JIS A 5011-4 |2
L7zhnoT, #REITo7,

3) BILAT VE2MEA LBV Z L OEFERAR

FNZILOBER L OE SRKBRICHOWTIE, JIS R 5201 O& A > F O &3BR, JIS A 1129-3 0F SHBR
FIEICHE L TIT o 12, IZBRMERRBRIC O\ T JIS A 6202 DIEIEM ORZEMRBRICHE U TITo 72,
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RmE, LB R OFERLRMICLEEINTND

K1 ERIEBEIEY OLETHIB

- A
ALY

aARY
TIRREEY
RIRMERL
aVY—khin
FAI7IVNKY
BT
RE-RE
B
RE- BBE- M O
ERY-AEnE
ZDith @ || @ A

O

O|O0|0|O
O|O0|0|0O|0C
O el © [fei ©

O|0|O|O0|0|O|O
O[O0 |O0|0|O|0O
O|O|O|O|O|O|0O
ol ©)| el (©) el @ ko]
O|0|O0|O0|0O|O|0O

O
O
O

O|0|O|O|O0|0C|O|0O
>|O|O|O|O|0O|O|0
>|O|O|O|O|O|O|0
Oo|0|O|O|O0|C|O|0

(@)

O

>
©
©

>
o

D>
(@)
(@)
(©)
(©)

wIZ, BEBEEDOLHEZHNTHONT, RAAREBR EMORKROLRMB LB LIZONEK2 TH D,

® 2 BREBEIEMOLBESHNCET 5B AREK L MOHIE L O

M- A BEAH BI3HR—FK
KT ARLEE AT ARLE

a] R AR AR #- R A <
TRREEY TR RS - R H BEARED
ERMIEL

avH\—khn AV —khin avH)—khHin avy\—kg
FAI7IVRE AIHHR—FK

BT 2T =BT BT
BE- A BISRAFVY

BEMEREEY HSR R

FE-BHE- MM BERE

ERY-EEDE B+ AfREEY
ZDfth Z0Dith Z O (FHEE) Z Dt
823005k 814508k HBE 15/~ 8289k

89



3K153008

KLV, RIFRARY, R, =207V — 835, @B TEOHEIIMOMEBIZENTHRALN,
— R STH D Z RN, EOMDGFENRENENDOHMBEDOFESCHIBEZ R T D E > T 5,
HAAREBELCHIEPHHETIL, DRV MASILTWDA, AR RKERSCREAME TIXZIE EM»
WEBNEAThI TV RWZ ERbnDd, £z, HARKEK LM KELEFAFRE "LV HSBEATRD
L, B REROEAE, B8RPEFAEFASNAEI LITR>TWND, ZIUFKRE R LSS H 5 W ITHES O
HERH -T2 ENKREL, HARKKERTIER2%OHAFARTHY, ZTHNITITKRBLSE N 20T
TERARLL T UV A I NADOZIFIMBEEIN U= Z &, BERIROIERIEAL® 5 WITRER(LILER AT o, dEik
U A 7 NEORHITHREL TS EEZLND, 20X ICHREROE L HAFARICEEL 52T
Wb Z ERbnbd,

@ FNEH O M
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LFERBROFERE, L LTEHIFR 7 704 - JIOELHFRH L TORT, R4 X0brrd Lo, &
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#£3 BRIFBTATZZOTNAHY U B ERER O H

TV RERDE (Re) fig> ) & (Sc) mmol/L e
mmol /L
No. 1 44 2
WAL | No.2 40 9
flliae =S
(2015 4) | No.3 38 2
Sy 41 2
No. 1 93 |
HAAH D No. 2 89 2
e
(2015 4F) | No.3 89 1
NIA73) 90 1
No. 1 49 il
w72 L | No.2 49 0
plLIE==
(2016 4£) | No.3 48 I
DA% 49 i
No. 1 110 3
HA B D No. 2 107 2
e
(2016 ) | No. 3 111 3
Sy 109 3
No. 1 140 il
WAL | No.2 135 1
e
(2017 %) | No. 3 137 1
Sy 137 I
| No.1 24 1
EAP R
| No.2 26 1 N
{bLRZ 7 e
No. 3 25 1
(2017 4F)
by 25 1
W E FLNE a)IxfE U & (Se) 23 10mmol/L LL BT, 7/uh VEBERADE (Re) 2% 700mmol/L AR D&

PTI, W) 08 (Se) 70V RERDE (Re) KL D56, TOEMEES
CHIEL, WY A& (Sc) BT A VIRERD&E (Re) LAELRD5E, TOEMEE
ETRWEHET D,

b) TR ) J1 B (Se) A 10mmol/L R TT7 VAV IRERADE (Re) 25 700mmol /L Rk DH A,
FOEMEEE LHET D,

) TVH Y ERERDE (Re) 25 700mmol /L LA EDBAITHIE LR,
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F 4 ERIFEITLA T 7 OUH bR
AR 10~ 20 mm 5~ 10 mm 2.5~ 5mm
#HAKRL (2015 ) 1.57 0.43 0.42
#HA72 L (2016 4F) 472 3.36 2.76
#HAHY (2015 4F) 1.70 0.57 0.82
HAHY (2016 ) 3.61 3.46 3.97
HRfF A Z 7 (2015 A7) 24.8 19.3 17.2
e - N EIEY] EIE] FFE0
Q@ BREZERKESIULEMAS

BILATZ T ZDObDILBIT L EARDOIITREREEK 51T, BHEOGHERER
6 1T, RBRGIEEOWEBIE, SAERBRTIXJIS K 0058-2 2T FHHO(LEME R E- H 25
SR ERBRGFEICHEN, BRI UL, 8, SMirzes, OF, KR, BLy, 5oFE, 1ZHRICHOVTHIT
BATo7z, IBHERBRTIX, JISK0058-1 AT ZHEDOLEWERBR G- 8 1 IWHERB GBS,
BHRERR L REIC 8 HAIZOW T &21To7c, R o [JIS EHEME] 13, JIS A 5011-4 BXUFERILA
FZEMICEATAETHD, EAEBIOEHEOWTIZEBWNTY, 5o RN JISKEESE ER->TEY,
EERLETHD, £z, BRFMILR T 7Lk T 5L, BRIFBILAT Z7OHRED5-ROEHEIX
850mg/kg, lij;ﬁ@aﬁ% X 240mg/kg, S-oFDIFHEIL 0. 73mg/kg, 1F D FEDOIEHEIL 0. 5mg/kg TH Y,

fmfti%éé i IZ2WT,

BRIFIRICA T TITBRIFRILATZ 7L LT, GAELDBRHEDREWI ERbND, 612, £TIZ

ENZ VP DOEAHEOR
CHONTEE N H B0,

BT,

ERE R AR

L, &8I

RbEHEND 3 HE &

IROEGHEVPBHIN, HAZEHNL THRWES (RSP) KVMEHA LY

ZTUWABDS,

TRCOMEEITEERELTTH D,

A&

THHLEEREIUTTHY, EAY FEICLVEEMEOBEHIHI SO TS Z D25,

ZEALIADNLDEHBEOBE/RRICOVWTRET, BERESRH
BEL THthEiTo7, £LY, &
2o ROGHEDE
ohf%,&o%ﬁﬁﬁ@ﬁéﬂ(péﬁ,w

oF LT

# 5 BERFBEILRA T 7OEAFNEER BN : mg/ke)
SyHTIE E AL (2015 4F) | #ARL(20174F) | BAHY (2015 4F) BT IR JIS ELHEfiE
bo S 748 <0.3 <0.3 <0.3 0.3 150 LLF
& 2.4 <0.5 1.7 0.5 150 LLF
VA EZ =N <0.6 <0.6 <0.6 0.6 250 LLF
UF <0.5 <0.5 <0.5 0.5 150 LA
TKER <0. 05 <0.05 <0.05 0. 05 15 L F
L <0.5 <0.5 <0.5 0.5 150 BLF
SoFH 14000 25000 25000 1 4000 LA
EEE S 780 980 930 3 4000 LLF
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F£6 BEX
SyHTIE A HARL (2015 4F) | ®AZR L (2017 4F) | #Ad Y (2015 4F) | EETIRME | JIS AEHEHE
BRI UL <0.001 <0.001 <0.001 0. 001 0.01 LA F
0 <0.001 <0.001 <0.001 0.001 0.01 LLF
A A=A <0.02 <0.02 <0.02 0. 02 0.05LLF
UFH <0.001 <0.001 <0.001 0. 001 0.01 LA F
KR <0. 0005 <0. 0005 <0. 0005 0. 0005 0.0005 LA F
L <0.001 0.008 <0.001 0. 001 0.01 LL'F
SR 18 11 10 0.01 0.8 LLF
S 0. 009 0.6 0.093 0.001 1L
#KT BRIFBTAT IR EER LA AR OEFEE (EAL : mg/kg)

SHTIE E FL—r | BARLQOLE) | HAadbY (2015 4F) E & T RAE R

L <0.5 <0.5. <0.5 0.5 150 LLF

Lo 210 1400 3500 1 4000 LAF

135 % 32 81 120 3 4000 LLF

#8 BRIFETLAT VMM KREERLIEEAZANLORHE (BT : mg/L)

SyHTE A TL—r | ®mARL (2016 4F) | A H Y (2015 4F) E BT RRAE HYER

L <0.001 <0. 001 <0.001 0. 001 0.01 LAF

o 0.17 0. 66 0. 50 0. 08 0.8 LLF

E3E S <0.01 <0.01 <0.01 0.01 LT

BILA T T OCREESICOVWTIHRNEFERE R LIZLONER 9 THD, oW HER, JIS A 5011-4 =2
JUV— b HRATZ 7EM- 8 45 BEXFBILAT 7EH MEE A GRE) BXRIFEBRILA T 7EM OLEK

IYOMTFIEICHE U CTATW, B b AL 7 AT E A @ (A 6.4
T WEEEE], B2 U AEMEEA D A.8.3

BEA D A

.2

ICP FEIEArSEohTisl, kI SR IXBf
ICP F&IE o3 N hrisl,

EERIIMEEA O TA. 9.4 ICP I/ mrikl CRIE L7z, igd LT, JISAB011-4IZEHHLNDER
LA T 7O LR LTz, JIS HUEMIE, BRIFBRILAT ZIZOWTED LN TWAHIETH Y, Cald & Fel

IZOWTHE, TOREMU LN R 6 b, F7-, HWEEN 2.0 % k12D L

HERENZ EERTEF

Ph TRy, EXFRIEAT Z7EHBELTHNRYREL, BIRAT ZORENRREN ERDID, -
2L, BRFBILA T ZIIEEREZMET 5700 — 0 V2B LIEREDELE 2> TV 5,
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#F9 BILAT VOIS

Ca0 (%) Si0, (%) Mg0 (%) 28k Fe0 (%) | MIE (Ca0/Si0,)
HA72 L (2015 ) 51.8 22.7 4.7 2.1 2.28
A7 L (2016 ) 49. 2 23. 4 4.9 1.7 2.10
HAHY (2015 4F) 54.3 25. 4 5.5 2.2 2.14
WA (2016 4F) 52.0 23.0 4.1 0.9 2. 26
HAHY (2017 ) 51.1 26. 2 5.3 0.4 1.95
BXUFERILR 7 7 25. 8 17. 4 7.0 23.9 1. 48
JIS BiE | 40.0 LAF - 50.0 LA 2.020F

@ BRAZVEFEALEELZILOEERR

1) B AT 7R E R 7ot

1) FEALZILVOEE

FENLZNDOEEITONTIE, K10 ZHWTITo 7, BEIE, BRI 2MEDHBIERVEE T 2y 7%
RED 7wy 78 E L TORMHZAEARGERE L, BILA 7 71X, 0.6 mll T OBBHAKIR (RSP &
FRSP) & LTHEM L7z, i RiZ= 7 YV — NI OAMLET T, A MEEITH LT 25% % EHL
725H® (RSP25 & FRSP25), & BHIZT7I7A T vira’k 26%@H L=t D (RSP25F25 & FRSP25F25), #54IK b
25%E#L L7t @ (RSP25A25 & FRSP25A25), tledl LT L —rEAZ L (N) AL, BEEXEIT
1%& L, BEZ72—200£10mm, ABEIXRTAT JEED SSEEHEH L,

# 10 ELZNLOESE (A2 MEH)

W/B W C RSP | FRSP | Ash FA a5 S
N 600 0 0 0 0 1292
RSP25F25 300 0 150 1234
RSP25A25 150 150 0 1280
RSP25 50 300 450 0 8 1283
FRSP25F25 300 150 1211
FRSP25A25 0 150 150 0 1257
FRSP25 450 0 1260

2) AEREHA

EAZLDORBRITBNTIE, EAZLORERR L ESBRREIT- 72,
3) ABRS R B L OB

5 L X 6 ZENZNMBIKOMITIRE, EMERERBROBREZ =T, NGB LR L 91T, RSP & FRSP
EEAVMERLESGEIS, NIZEEEZRNLODHLBEDOBEFRIENAOLND Z LD, Ca0 Il L HHEE
MELTOWENEBEINTND ZLBDN D, WRIMHOTDICEHMBERN L 7574 T v a2l LIS

AT, EAV M OBDICLA2RERTEHALLTHY, MERKTEZEITS72OIZITEA L NNEITIER
<, HEITHATHZ LNV ETHD, 2L, 20X 2R THEMHMBET 10N/m® FREFIFHHL TV
HZEMmb, $BTCarys ) — MRHREMBRETOERIZITRFRETHY, SoROBEHMBNIIIRLH S
AIREMEDS 9 DS R D,
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mN BRSP2S BRSP25F25  MRSP25AZS i MRSP25 WASPISFLS.  MRSPISAZD
el i SAGRisiS FRS WFRSP25F25  BFRSP25A25
10.0 ol
50.0

i 1 SR EE(N/ mm?)
o
FE RS EE(N/mm?)
8
o

20.0
10.0
0.0 0.0 .
78 148 288 #E 78 148 288 H#Eg
BJ 5  fhiToRERER DR R X 6 JEAERE R DR R

BILA T TR EZE A MCEBR L THWSE, A7 7R BEOIREN/NS 2D 0D,
ENZNVDFES/NEDoTe, £oT, WIEEOH 2B TH X VMWK FRICL THERT 2 &, ERX
BHLIZS W NI iibh b,

2) BILR T THIEM Z Aokt
1) ELZLVOEE

ENFNVDEEITONTIE, K11 EZHANTITo7, BILA T 70, 5 mbl FOMEMBEIAIR (RS & FRS)
ELTHEM LI BT A T ZHEMITEM & LT, MEMERICK LT 10% % EH#H L2 D (RS10 & FRS10),
EBIZTIAT v ok 10%EH LD (RSIOF10 & FRSI0F10), ###KE 10%EH L= (RS10A10
& FRS10A10), k#g: LTHL—2EAZL (N) ZEH L, BEEREZX 1%E L, ABITETAT/EH
B hEAMH LT,

11 EBLENVOES (B ER)

o BERE Kg/m?)
el W/c [S/C] W C RS | FRS [ Ash | FA [®&E ][ S
N 22 0 0 0 0 | 1294
RST0F10 113
RST10A10 1.7 142 | O [752 . 1036
RS10 50 | 19 | 300 | 600 . g |_1166
FRS10F10 19 113 1036
FRS10A10 ' 0 130 | 154 0
FRS10 19 0 1166
2) FABRIEH

FENAZNVORBRIZBNTIE, EALZALORERR LR SEMRAREZITo 7,
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3) BRI RB L UEE
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M. 353 Abstract
Assessment of Sustainable Adaptation Measures to Manage Disaster Waste from Great
Earthquake against Related Social Risks
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[Abstract]

Key Words: Disaster waste and debris, Disaster waste disposal plan, Resilience, Social risk,

Adaptation, Process model

It is predicted that a great earthquake will occur along the Nankai Trough and Great Tsunami
will strike seacoast areas at approximately 80% probability within 30 years. On the other hand, the
areas include not only metropolitan areas but also small towns and will be projected to reduce the
population.

The current research aims are as follows. (1) To categorize municipalities from the
viewpoints such as population size, urban structure and dominant industry type, and suggest
adequate disaster waste management measures according to the category. (2) To develop models
which are able to evaluate the amount of debris and waste by a grid on geographic information
system (GIS), and also to simulate transportation of waste and debris under the condition of
dynamic amount of them and fluctuating road networks. (3) To plan scenarios for the collaboration
of municipalities and other institutions, and develop some technologies for higher performance of
recycling debris and waste. (4) to propose strategic and resilient policy measures which are able to
improve the level of recycle and reduce emissions by treating them both before and after
earthquake.

The experiences of the Great Hanshin-Awaji and the Great East Japan earthquake followed
by the Kumamoto earthquakes are carefully referred by field surveys and hearing to municipal
staffs. The referred information and statistics are used to develop the model and simulation on the
case-study cities.
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The results of this research are as follows. (1) The categorization especially by two different
phases on urbanized and low-used area, and population size and urban structure are key factors to
allocate adequate policy measures of treating debris and waste. (2) The evaluation model of waste
keeps error within 10% and can indicate the difference in amount of debris between urban and rural
area. (3) The transportation model can present dynamic situation of transporting debris and waste
on GIS for frequent revise of transportation plan. (4) The model can also indicate the candidate sites
of facilities to treat debris and waste considering many conditions such as land use at ordinary times
and a time of emergency and required area, and is applied to case-study cities. (5) Available cases of
recycle are allocated in a table to understand availability of the kind of debris and waste. In addition,
experiments of concrete materials indicate that the size of particle is key factor to select a recycle
method.
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