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WE L FFICBLH TR, EERRIE O R K BEIRIE A 5 5 £ TO R’ O KX A ] HE
b7, #Z T, Blaisdell b T L > THEINTWVWS [Py ML TRAET LR
FT YA FL O RER S B O MR SR ] & W TR O FHARE R O Pl 7R > © B 4 e IR 1R
Jo B HEET S, Blaisdell 513, Y= v M X o THRATHEIBIEOEMZEEZ ., Wih
Bz AV TRG)TEIAL TV D

x=(f—fo -4 (s)
ZZT, fo IERG)YO Lo T, ZEXG)OWITRO LEEYI A TH D, fiou foox
TENZENRX6), R(DHBLOX@®)TRIND, T, JIT e BERZRICEHI SN 2 X

NWERBREMOEMCTH D, 1 DOREHIX LT, K& ICEERE Sz J O
BN, NG ZMETL2ABLPHTRODD Jy DMEZEATEHAR TIRET 5,

J
f=log 6
L) o
X = log( ] (7
o—k%{ ] (8)

REBE kg 1T, ER S, B, BEICIRE Lz 2 W, Il S 7z TR iE
DR AN RO TR NGB AN ZT L HOICRESIN S,
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*

J

*

T*:—J*+O.51n[1+] ] 9)
1=-J*)

2N, J=le. J=dlde. T =T, T=Je (ke 1.) TdH Do
FERIZ BV T/KIAIE 1.83 m~2.43 m O LA T & TN 217 - 7=, FHHIME R I
REOEITEAICE VAT LN DL Y 6 MREHMEZI T2, —#HlE LTK-3 12,
¥t 100%., Bk 35% 0B E W THM LR A2 3, £7°, 6 BEHHAILE 6
FLOFHRIREH SR BEICK L, RO L AFHEM & ERME OB EZN /NI D L 9 I
ABXOfhzREL, TOEEZHNVTRG)OHAEIND FExDBEFRER LD
DMNHE-3 ThHDH, MAIZEBNT, KS)OMIRO LEE 2D fIc s, ER S|

FIFFEXG)DFAEBRE —HL TW5,

4

Asymptote

loglJ/dq] —log[(Ugh)/dy]

f
s

-10

x = log[(Upt)/dy]
-3 T — 2 D — 4l

— . RERE k3. ERESNTREBEOREEZE(AD RO —FT D L9 ICRE
T5, X-41E, ZOXITREEINT hEHOCTHE SN ZREFEORZ/L & X (9)
POEFHRAEINDWALRERLHEHOMREERLEZLOTHD, RTOF—AICHL
T, ZOHETe & kg BRE LT,
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1

0.9
08 ——Dimensionless time function /
' B Scour data /

g 4
y i
,//

J'k

0.3 am
02
0.1
0 . . .
0.0001 0.001 0.01 0.1 1

'I'*
X-4 MERTRAE S & WK TR T & OB%

214 ATLHEWEREICLITHERMERER

-5 IR E O 2R 2R, AMBREE L, BEREE (0.6 mx0.6 m), #ifH £5
IR &R (KE#E L TERLSER . DIK-0201), AR/ (K-6 22H), =2 +W
ERET HDORMTHEBIND, 7ok, AR CIIMMEE B+ & higd 5
O Lo KMEMELE LTEDA TS, F8 L EXRV M A FORA L (LU,
Ny b FA MREAEL) DTHLREELZ, B, ARBIZEIRHE D IC X BRI~
TITo 72,

Tlppmg type rain gauge

ur* i)

Soﬂ tank

Length unit: mm

-5 SN LERBRO 25 -6 LAl DR
-6 17T X910, REAIE - BAELToORTEARD 1:1.5 #HA L Y, KB

13



T, WERELFEE TWE L OBREZRFAT 27O, WEEREZ 70 mm/h, 95
mm/h, 120mm/h ® 3 7 — A CHFERR A T L7z, BFIREOFHMBEIX 1 5. -
REEOFHRRRIX 30 525 & L, AR CIala i AR ERE CHREL 723 R
WHERE D 2 T2, BEEICIEZ < OB NERNRAL TV, PSR TR S
THEREW 2 2 mm D55 WAV, S50 A L7- TR A fERLL 7=,
MEMEE BV £ ORI PIEZ R~ 2, FPFRHEHO R EZRAELLT T2
oD E KD 40% & 725 X D IR ST 5, ST Lo i ik ey & &
A R REM ZMZIRAET 5, SEIZZNE TOMEBREE S &I, HRBREY O
WINE%Z 25 kg/m®, A2 b REEM ORMEEZ 60kg/m® & L=, WICHIMFEA & L
T, FROWME 2 RIBICANTEE L, 2023C T3 HMBHET L, HEA%, &
B HIZ K> THAERZER L, SRR N SR NEE LAWK S ICEEM THE L.
20£3°CC 7 HIMIEAT 5,

—FH., XU ML MEELEFEFEHEERVC NS MR 611 OFBEELTIRSG L,
SRR E O RER (JIS. A 1210) ORERTH O &EH KK 15.7%E 705 X9
WHNKGHEE U7, BERRIIZ @ oIz L » TER L 72,

215 BRZFHBHTICXZELRE

HARSGME T ISR T AR BT &R B 28 &2 FE A3 5 72D O % L3R 2 K77 0 i
WTER L7, BEEREYZ AW EE B+ e T o720, X b A b
BAELTOLRIELE, &RV A MT 6l OEmBEEELTREAL, Kt E
15.7% (i &k bh) (CFREE U TR L 7=, I HERE Y 1= bl R4 Bl CHRREL L 721
R D HERE Y & U A B E AL EE & AR R U 7n, SME R B AL EE oo PR
FTX I E TOMZERT L0 G K & 40%. 5 WU RS O TRINE % 25 kg/m’,
¥ A2 FREEM OFINE % 100 kg/m® &% E LT,

X-7 12RO ELZ RS, REAT - RORELOREARD 1:1.5 28AH L
2o Elo. WMEEEALE L E XV N A MEA OB LEIZERES O G it o

Tensiometer - Data logger

Fiber-cement-stabilized soil [
R, W .
~4 Tipping type rain gauge |

(a) Lo

14



Soil-bentonite mixture

2.92

Fiber-cement-stabilized soil

Natural ground

0.3

S
0.7 A§§§§ ;

f——— ‘ Unit: m
1.5 1.05

(b) L ORIRI L OTiE
X-7 HARZMETICE T 28R B o

3

N

T30 em IZRE L=, Mg ([X-7 (b)? Natural ground) (%7 H &AL T8 THARK
U 72 35 /K ME D i 8D TR O RHE L B AL B+ & T2

HEIL 2013 4F 6 H ERINGBAM L7z, BMWEITEE £ MW & (OW-34-BP, #k
XSt K HEFESRREFRR) 2->T 10 pMBEBCHE L, BREIWDEIIENEZ., &
WIHNZENEL O WMHE T 28 L, 110£5°C O SR es CRig I8, T OE
BE2HE L, BERNORBEEZ BRMICIERET 2720, BBRAKEZMECTE 5T
VUFA—HEHRE LT, T VA A—FIEIK-S AT LI, BT I v I RIAR—T
2By T BT XA T ER Y THER S, AEIERRK T ST b,
FTUVHA—ZFIEL bR TV AHEETHY ), EHESLAAMEICERELTY T
WAL LBIEEZE/L WD O el TUVE A EWEAY Y S TES T
HEMEIX, 7oA A—FOENB UV EBAKL, SHICENAFICLXDENE
DOHEMESAMZ LD Ths, K9 ICTFy A A —2IZL20EGT (O~®D)
BT, KRBT, BENOREFHZEMICIEET 270, MHEEELORE L &
Ry b A MEAETOREICE 7TARERE Lz, MEAKEORECHEEIZMEREREE R
1053 L7, 7o, ARRBITENFERRR &R, Bk E DI X 5 HEE O THl
ExIT-> T2,
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Pressure sensor

De-aired
water

Pipe
Soil

Porous cup

-8 T oA A= OME (A B, A ERERD

| 1.05 |

2.0
X-9 7oA A =X X5 EHEAT

2.2 HBHRIE LIZXT B AERER

INE TOMEMRERFT L OMIEIZ IV | MRHEE B AL - o & O AP LR S 4
TW5b, ZOMEERR., BRHEEDEZ N BRICLTCHLRIETHLIEB AN, T E
TERBRICHIBMIE LIZkT 2@t A 2 R 2 2 & 2 ZRNICHERT 2, Bk
FFIEFMSIATEBHE N BORBFZEpT & (W) Sesmdsk it v % —8B L ORRE 22 #2336
[FI B U7z TR VE T8 0 & B2 AL B « I FH Bl ) R /5 IR e B L o A vEic L L 7= 12,
BARRIZIX, B Sem. & S 10em OEHEE — /L 2 H W CHERAEZER L, 40CIHF
FolE 2 HIL200CKiIR 1 HIO A3 HMZ 1V A 7L L L1034 7 VIR LTV,
KA 7 N OGS L OKBZRICHEABORNBILE - BEIREEZITO L L bIT, 7T
EDHA 7N (0,2,6, 10 A4 27 /V) $ETHIZ-EEMABRELITV, A 7 Vo8
ANZAPE S — Ml EAERE OB 2T 5, RUBLE T, L-1IRTHRET 71Tk
DR OREEZ ML T 2 K VRIMET S, ARHFZETIE 10 A 7 4 L
THLHEET, PIHRED 90% & RFEFCE 2B EMEZ AR T 72D ICHE R TMED

16



PR X EAT
£-1 BEABRAIET 2
75y 7 kit KRB
BB b, 1EEA LR L
Wl 7 v 7 R S5 T B S 3 30 01 98
BRI 2 T 2 ISR | R O — B A K
W2 T o RAKICREE | BRI LY K xR
BER R 0 — I % 72 X R IR AR (~20%)
BRI A R IRE LT AT, . BRRIK & L C ORI (T
R PR A R AR L. H 4 R
BERR PR AR AV TR L. 2 ARLAL ~ TR AL

N\
Y

T Q| MmOl alw]| >\

2.3 FHAKMERER

B LI N IR E L, B MEE N T KE £ TRIEST D & (BY O DK
BEIZIED > T LE D T2, BN MEYE O T I/KIE F TR 1M (CRET 72T i 7
BV, DFED, BEHEAKMEITELMICRODONDEEREED 1 > Th 5D, HAKM L
LT —MRICHBEKREDOER NN M A RERHEND Z ENZ 0N, HEFRHEREY % T
L CHEEBKMEDE LM B ER TENIEXR M A FEBAT DL EN 0] B HERE
MOIMIFITHEN D, 22T, WERE LUK 3 O R HERE W % L T i kA e
BLYEA Y FREEHM ORINEZ A~ 20 S TlMEZE B LB -2 /ER L, K
P TS0 L8 F KR EZ: (DIK-4012) %2 H W CilRMERER (ZAKALEW
AKEER) 247V, WE OB AKMEZ RN L, SRS X O A o R REVE O &
WEWIRMEZEIET D, AL CTlE. B O HKMEICE T 2 P88 B IXEREAS NR
Lz et WasEic, BEBKREKEZ 1x10° cm/s &5,

2.4 THEMAERER

W HERE Y 2 ML e L CHERILT 2B Om R LIZkRO D MERED —D &
LT, mEERNZET NS, DREITIHRATHLAROMERETH Y . B O FHH
BT D ERALH G KIPHEMIE ORI LY | B ARKH CiliRIbIic X 2 ENRAE
U 7o, fkHEE B LR Ioxt 3 2 EMICET 2 2k TOMZE TIE, ERGIEE
LI Z AW TER L S B OB XM ErEEs G952 EDmE I
TWEN Y B HREDICIEREORLELEERTBVKIRMELL T VWETH DT
HEMEREZEZLNDETEO, WETOMEMEOFMIILERT K TCHDL, F2 T, —Fm
IRFETH DR CIEREK ZEhE MBI L g HED A2 LW R Lot E
P2 REM L 7=,
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MO U Wl EAE R B E IR RSt LA B =7 ) 2 — R L e
fa kB dEE (M . MIS-235-1-06] #fEH L7z, BAAN~OMEIZ, =7 —LF =2 b
— X=X 2 FEHE A CHEESREEZITO, AMAREILE/AEN 0.6 MPa, 75/EN
0.3 MPa Th 5, MR LMEOEHMIZ, ~0n 7T L) & — ZEEBHPEZHNE
ER o BEY— RS THRRKAMBENITHNIKN, YU & —2 e —27% 100 mm T
&5, AT PC AT THIENZ ATV, MR Ui far 811X E5L I & 2 ff S T 0.05 Hz
~1.0Hz OFEFEH CTHMATE 5D, @O A, i E, MEAKE, BEAEZENLZE U
EALFE, v— KB, MBKER. EVEH»DOEBMEEZGIE T » 78I I
TWBT T %N LT, TVFNLT—HZELTPCIZHRVDIATRZ ENTE D,

3. MR LEE

3.1 BHMEDIC X D% E LT OMENE T
3.1.1 BEWITX I 2 miE &l

(1) AR EFRARRERE O 2 Y HEFMRR

MR B IERBRIC D, WE—EDR 2 AW TR — &M CEERBIERZITV, T
— X2 DNTY X RO, HEOZYHEEFMT D L L HIT, AFRICE T DR — &M
TOFEBREBEAZRE Lic, AR THIT, B LM OMIHELZ R T 511X, [F—5%0%
THEBPIERZIT) ZENEE LWV, UL, REBRIZER LEZRE T EOHE L.
1 [FOERICERBZEST S, FZ CHOICRLE L, BEOE Lt (A2 M=
60 kg/m’) 35 K OVRAE R [0 LR+ CGERRAL AR FRIN & 50kg/m®, & £ > b RIEALM IR
Ji& 60 kg/m®) (2% L CR—5&T 5 BIOBEIEEZITV, BT —Z DT Y F(C
DOWTHRF Lz, Y M MER X E LTHREN T DR EE L N Z2IRE
LiztxzHWE, Z2EHRO VLV MBI EEZRES L TERLEZELTHNIEE
W—EREDORLEHNWTERZITHI ZENTEDLREOTH D,

K2 IZIRFEAW ) 1 B LR BRI kg DFHME, e KM H D W T F/ME &
e DmE (= (RKME (B/ME) —FHHE) SEEE=100) Z25R7,

BRI AW ICB LTk, RO+ & ECAE - O R ZIXFRRE CTHh 5 25, fieE E
BV DR ZIIRLE LI RTOHR D /hELhoTWnD, —F, BREBEICEL
TiE. BB 136 X ONRHEE E(L LB + DR Z 1T RN EE IR CTIEFIT/NhE LA
S TWD, Tk, BRI 136 K OWRHEE BB i3 A o R RE LM DB T
L, REOEEENRLUE LOLE LY /S 72D, 2O/, T —XDNRZ
VENNSLS ol EBLOND, 2T, AR TIEIRLE -0 LR TIXFE—
FMET3MDOEBREZIT > CTEHMEZRD D05, BB T35 K OHMEE BBz o
WU, BRI ORA B 1 HOERBREAZREMEE LTHWS Z &2 Lz,
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-2 RAEAW B L CREREOFHEE LR =

PR AW 2. Ji+ (RAEL 1) AL EE + | e B (5 AL+
5 E [Pa] 6.50 40.3 51.6
KA & DR [%] 12.7 13.2 1.05
B/ME & DR [%] -8.3 -25.7 -1.37

REARE kq JR o (RALEL ) EAGALEE + | e [ M AL B -
SEHIE [em®/Ns] 37.3 0.0041 0.0021
KA & DR [%] 60.5 9.0 8.1
B/ME & DR [%] -69.6 -13.3 -6.8

(2) HEETE + % AV 72 A E B LA + o iR & M PR AT

AREBRTIIV LML A2EEBE 6:4 TRAETDHZ EICk - T, R L2 1ER
L. TN &HWTAER LM ECOE OB DWW TRE L7, REE T
ZERLL, EERHEEE L THWEEBTER LZEB ko v B XU %2R
ALTHERLEBETONIEHIC-ELMEORLEEZHWTEREIT) Z LN TE D
72O Thb, HERELORBIMBEIMARZX-10 1278 L, GEDMAREX-11 1R, &
[EH D F BRI JIS A 1210 (A-a k) TIT-o72,

Pdmax = 1.36 g/cm3

<
<

Wopt = 24.2%
v

[4-10 HEEEVE L oK BENNAH h 7 ¢-11 HEHEIE + D [E oD hf

MG K, W ORNE., B A PREMOTRMER EOF&EE2FEK-3 I
R, RAE HIIHEERAEN R DB D E KL, DF VR KREGBREE L D8 /KE X
D LM D 25% THEE D 21T o 72, LT, 2REE ke BATAMT oo ZH
L7,

19



#-3 B O ER A

IS K | R ORINE | ' A v b REEHM O
[%] [kg/m’] NE [kg/m’]
Ji At CRAE L) 25 0 0
[ b AL EE 100 0 20, 40, 60
AOME B [ b AL BE £ 10, 30, 50 20, 40, 60

X-12 \Z—E O EH R OWRMEICK L TE A > FREUEM ORMEEE 2 728
HOREBEFEREZ T, K12 I THRERD 2RI L TR WERD & 2 > R RELH
D HDEALLEE LIS T 2R Th B, — 5, K-13 135 Y O IRINE 2 30 kg/m’
DFBEDORERTH D, AL FREM OFRMEDO LD, BBARE AW o 135
RN EALTWDLDIZ L, BEBE ITHD L TWDLZERbnrd, Zhidt A
Y P REEM ORMERBMT 51T E . REICHT HEN ERLTWDLZ EE2RL
TWb, Fo, K-12 2R TREROBEMLE OS5 AIX, A FRECH ORNE
MEMT DICON TREBENZBFL THDEH OO, X-13 OMEHEE ELLE+ o5
AlXE A MRMEOEIMCH L TREREOBADITHESLHrTH L, £, HM-12 B
FOH-13 DIRERE ks ODFER LV . HREMMEZINZ2 5 2 & THREMEICENL, &
AV NREAMOEREEZMATHBEMEBIZELZ LR TELLEEILND,

M-14 12F A > b REEM ORIMEDN 60 kg/m® DBA 5T 5 dfk Ak ey o vn &
EEZTRBERE T, K-14 L0, EBERY ORIMEOEINZ LY, RAE A
Wi )t IZFECMZ EF LTV EDICK L, REBIE kIZHAD L THDZ R0 5,
AT AR ORI ENZ DVIZERBIZH T HHEN EA L TWDHZ EE2RL
TWb, 20, WD ZHRINT 5 2 212X o TERAE LIC WHUBM B2 A4 pl 9
HIEMTEDHEEZOND,

1000 ¢ p - 3 3 1000
P LR =0 kg/m :
100 E 4 100
F e — DA
10 ¢ § 10 0
= : —p=—TC ] %
& 1k {1 E
- 2 —B—Kd ] s
L B T =
01 ¢ 5 01 =
0.01 | i 001
0.001 L ' ' 1 0001
20 40 60

The additive amount of cement [kg/m?)

X-12 5ERDEALALIR x4 5 & A > R RELH ORI E O 28
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A A =30 kg/m’

B4-13 #EAEE B LA 123 2 ' 2 o R RERH O RIS O 58

¥ A > h=60 kg/m’

-14  fore B AL B 4 (253 2 ol AR D SN B D 22 %

BA-15 13 RMEE £ EALREE | fkHEE B LB - D[R AW 7 36 X OMR R £
By ODBEBZRZELDIEMERTH S, K-151Z RS TW 5D [Very erodible] Moderately
erodible | [Moderately resistant] [Resistant] [ Very resistant] |X Hanson & 23{f[JI| DR &
BT MR EAT o TBRICH WO N T RAE AW T oo B LR BRI kg 12 K DR
ﬁ PEOFHIIX > Th D, 2F V., K-15 IZBWTF ey R XA FIZHLIHR R

RICERLTWD EWVWS Z kit b,

B1-15 726 EALALPE 3 JORAEE - & kol U T, MlHE I B0 AL B IR & RIS
BENTEFICHDLZ RN D, T2bb, KRB &M E B AL -2 I
LTEWIHAMEZAE L TWALAZ EEHALNCTHZ ENTET,
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Very erodible

Moderately
erodible
Moderately
resistant Very
Resistant
resistant

X]-15 BREE AW ST 10 EAR BAREL ke DBELR

(3) BIRHEREY & H W\ 7o R E B L L 1 D TR & HE PRl

AR TIE, ERALS TR CEREL L 720 R HERE Y . B R &AL A T CRR
BU72M HE R B SR, 20 o2 HEk 1:1 OFA TRE LIZIREG B HEME
W 2 PR CRHE B [ AL+ 2 R U | MHEE BB o TR B2 MET L7, 45
HIHEFREM O G E & [-16 12, S EMEHEREY ORI MFE AR 2 X-17 1I2R- 7,

-4 \ZHIIE K, AR OTRINE, & A > M REEHM OBRINEZR EORlS S
HEzrmd, B Ay FREACHM B X O MR 2 30 L 72 WO SRR 0 1 B R L i HEFR
WL E Kt 100% TIERE O ZITH) Z LN TE ool KRR TR ERE O
Bty & RIRRICE 7KL 25%IC AR U 72, SUILVE CTHREL L 72 Kk SR EE I HERE W 13 o0 W AR 2E
ERTHELNELOTHY, BEANEENTWVDHID, FEEL R TH KK
100%DARFE T d o 7o A L E R E I HERE Y B L IR G EEHERED I ITBER D Z £
TRV, MBEIE5 LML T D REERND -T2, FBEEsitblrol, Fio,
TR I 24T 72 WO IRBE T MY . & A > b REUEM &2 BN U ke 2 [ b AL
HE2ERT D ERRETH -T2, REBRTITHHE K Z 150%I2 00K %

¢

| .

.
(b) #h LB R
X-16 AFUER THT L 72 B HEF

22



-17 AGER TR U 7o B I HE R o0 R B8 N4 Hh

L., EfCALER A SR S AL+ 2 R L 72, #IHDIREE T A > R RIEAEH .
MR 2 VRN L 72 O RE BB R HERE ) & IR BRI HERE ) O R LB 11X & K 25%
THEST DL ENTE VWO KRB ZITOLT . ENENEKE 100%% LT 50%
DIRBE THREE D 21T\, R EZERI L7, £ LT, REBEHEEK k. BRATAWRS
EEM L,

F-4 Bt BRI

MG AKE | W o | B A FREEM O
[%] W [keg/m’] AN [ke/m’]
- WE % 25
h ik 100 0 0
(R 1) .
BE 50
b8 % 100
& b AL BE 4 Hh A R 150 20, 40 ,60 0
BE 100
WE % 100
L 1 5B % 150 20, 40, 60 10, 30, 50
BE 100

EZAT, 7IVBROINABIR EEEYN L EENTWDEEKEELOLA
INLOEHMITE A FREALM QKIS ZLET DHEENH DD T, LERE
EREoNBWZ endH b, 200, TIEERICE Y —#EKTS - HBE AL iz &
AHE L HEEM 2 O CHEHEREY 2 B LR, — ks EHERM T +54
RERENHE LN D T ENMERTE 2720, RERR TIXZN 72 — ks 1 H B kb % ff
H L7,
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(a) BWERBEEEEDEZHA VTGS

B-18 (2 e A 2 TR L T W e WRESk D E LA BE -2 W=/ R 2~ L, X-19
R ORI & % 10 kg/m®. 30 kg/m®, 50 kg/m® & LSO EE RS, &
A v FREUEM OWIMEOHEINZEWRATAW ) o 1T EF L TWDH DI
KU, BERE IZEAD LT Z RS, Zidt A2 b REUEM OHRINE D
Iz Xy, ERICHTLI2MENER L TWVWAIZEEZRLTWVWS, DF 0, iR+
ERBRICE R OLAE TH IR E N2 5 2 L TR RMEICEN ., &
Ay NREEM OFEHEEZMZA MM EIZ2IED N TEHEEILND,

=0 kg/m’

-18 AR O ELIMIR 1okt T 5 & A v - E L 0 7 0 52

(a) o HEAEREY O FRINE A 10 kg/m® O E

24



(b) T HEE Y O VRIS 30 kg/m® D E

(c) R AEY O FRINE A 50 kg/m® O E
X-19 kAR B LB Lot 3 51 A > bR O BRIN&E O 5%

X-20 (2 A FREIEMOTRNEEY —E L L, TR ORNEEZZEZT-%E
OREEAERZ T, RERER LD D O RME O HEV, BAE AW o
TN ER L THnHDICx L, BEBRE k1T L TWDZ ERbnd, 2k
TR OBRMEN L WVZERRICK T HMEN EH L TNDH I EEZRLTND,
SFEY . HHBEE A RNT A2 LIk o TEAE LIS WHUIBM B 2 £k T 5 2 &0
TEHEEBZOHND,
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(a) & A2 b REEM OEMEN 20 kg/m® DA

(b) & A > L RELH OTRMED 40 kg/m® DA

(c) & A Y b REUEM OEMEN 60 kg/m> DA
[¢-20 #hHEE FEAG AR 12 kb3 2 b R A O TN & 0D S

26



B-21 1Z KRB & BEYEALEE | e B LB O RAE AW o B X R EIFR
Bhkg OB EFE LD ETH D, X-21 EEALAEE £ RAE 1 & bblg LT, %
MEE EACALEE TR B ICEN TR DI D Enbhd, bbb, KBNS
W R A HERE Y &2 WD CERL U 7o M B B AL B = 232 Tk LT i A &
HLTWAZ EEHLMMITDZ ENTE T,

Very erodible

Moderately
erodible
Moderately
. Very
resistant
Resistant resistant

X-21 BREE AW ) 10 AR BRI ka DBELR  (RYE R AL HER D)

(b) ¥ L EREBEREBEDEANTEE

-22 (2 i AR 2 TR L T W e WEsk O B LB -2 W=/ R 2R L, X-23
R O RN E A 10 kg/m®. 30 kg/m®. 50 kg/m® & LA O R A RT, &
B R LD RAEAM ) c I35 EH L TWB DTk L, R BRI kg 1T WA L
TV ERDLND, ZhidtE Ay FNREMM OBRMEOEIIZEN, BFRICKT D
BREN EH LTI EERL TS,

AR =0 kg/m’

-22 GER D EALAIR 12T 2 A > bR EALH OB 0 5
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(a) WA O EINED 10 kg/m® DS

(b) HHRAEFES DM ED 30 kg/m® DA

(c) AR DRI E DS 50 kg/m® DA
%]-23 flMEE B LR 2R3 5 2 v R SREA LR O RIS O R
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-24 (A FRE{EMOBRNEZ —EE L, TR ORNEEZEZ 256
DORBRAER 2T, KRBT BEREEHEREY & H O 7o R E B B LA 4 fE L
A ERERE Y OUSINEN BN 21 8, RAE AW o i icime., 2
BAREL kg 1T Uiz, LU, Kb BB R HERE 2 H W 72 AR FEBRRE 2> IR R AR O
FITHERT A EMTE Moo, THITK L RERHEREYICE £ 2 ERER N PR
LTWbEEXLND, KERTIZERAL L TV DR HE R B HERE W ISR Z1T0
WIS K 150% CREMEALEE - #iAeE E Ll 2 E8 U722y, iy 2 + 5
BETDHIENHLL, MHENEAEDRNoT2D, HFE VIR EMEN M EL 7220
STt EZHND,

(a) & A2 b REEM OEMEN 20 kg/m® DA

(b) & A b RELHM OEINED 40 kg/m® DIFH
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(c) & A Y b REUEM OEIMEN 60 kg/m® DA
[-24 GHEE AL AL B 02565 5 o f A e o0 TN i D 52 28

B4-25 [TARAER £ B RALEE + | RHEE B LA O RAE AW ) o B LR ELR
Bhka DR EZEEOTHRETH L, BEOMIM E LT, ELEE L -ORAHE A+ &
L C, fMRAEE B LA EATHR BEICENL TR SICH DL Db nd, Thbb,
AR O MGEE B LA R BICH L TEWAEZAE L TWDZ L2 60
2T HZEMTEL, §hbb M THERERMERY ZHWIZ5GE T B+
LR LT, A E LB ORI T OmWIBE A ST 5 2 LR
T&7,

Very erodible

Moderately
erodible
Moderately
resistant Very

Resistant resistant

X]-25 [RFE AW ) 1. &R EARE kg DBIFR ORE LB R AL HEREY))

L L., A2 FREEM ORMED 20 kg/m® DA BEACLEE + | e E AL
BMEEROUE LR L TCENIFEESEWVINREEZBAE L TR EDRbN5E, T
TR S KEER E W2 ' A > FREEM OEINE 23D 722 R EE CIdE ) 72 K6 [E
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PITON TR WD Th b EMEIND, F-, M ETEREEHEREY E A5G4,
A2 R RECH O D DN ERAFE ISR T, BEICH T 2MEICEEL 5 2 T
L ENBEFICHAL N E RS> TWD, ZHVTEEER O 2 C R e % L
TRUEUAIZSWDIZHF L, A2 M REUEM TR/ S S BERN S 50N
LY —IZIRESIND O THHEEZLND,

(c) BRAEBERHEED T AVW-BE

(-26 [T ARLEE A B A - MRHEE E LB T O R AW . B LR &%
Bk OB EZE LD ETHD, X-26 L0, EALAEE LORME 1 & bl LT,
e B ALBE TR BYEICEN TR SIS D e b, £, WWHERHPHE
W J O BB R E I HERE Y OfE R & AR, MGEE E LR LR AR L TE W
MAEEZAELTWDLZEZHLNITHZENTE T,

L L., A2 bRE(EH ORMED 20 kg/m® OBA . EACLEE + | e 2 E AL
BEEROAHE LB L TENEEGWVWIRREMEZAE L TV RN ERnbnrd, I
RIS KRBT, ' A 2 FREAEH OB E D 72 VR RE C i Y e i 5
PITORTVWARWZ ERFINTHD EEZLND, £72, IR Uk 8 R
AR OWESEORBERLY . B AL FRECHM OIFE 5 iR 12 T,
RERGE kg RBIZHT DEE) OFBML~OEERKE N ERERINL TS, 2
RS TR R B HERE Y & B TR U 7o MM R AL £ L R RR ., BRSO BT
HARRME A DS FUEHC L TR CANELS R 502kt L, B A 2 FREEM IR D /)N
SKBEANGEENT-REHI LY —ITRAESNA2TOTHDL EEZELLND,

Very erodible

Moderately
erodible
Moderately

resistant Very

Resistant  jegistant

X-26 [RFEAMT) 7. EIREARE ke DBIFR (RSB HEFEY)

(d) B8
-27 ITHEHEE Lk L ORI OTHR BYEOBIR 2 % L o722 Rd, RIOLH
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i A FREUEH . R E2<BINI LS o, BB+ i3' A > R R
LA 2 60 kg/m® AN L. S 2 30 L2 b O MEHEE B AL AL FE 13k £ v
N R EEH % 60 kg/m®, ERKIEVES 2 50 kg/mP IRIML7-b D &R LTW5D,

AR A
Very erodible
Moderately ~ ﬂﬁ@fii
/

erodible [ \

Moderately \ 1

. ~u?

resistant N .
SRR b

X-27 BRATEAW ) 1o IR BRI kg DBARD F & 8

(M-27 £V, REHE+OMREMEZILET 2 EEFBR LA EbEm <. RWTIRAT
WHERE ) . B HEREBEEAEEY TH Y | DEREBEREREY P K BES RoTWnD, —
A MR R PE DR T IEICITR 3 AR, KBS, EER NI A =2 L L
THOBRTWD P, £S5 ICEREI OB ELEE U, (= Do / Do) B L OHI=REK U

(= (D30)* / (D10 Do) % RT . DiZRIFEBAEOEED %N @B LZE X OREERL
TW5,

-5 K HERIY O ¥ SR RS & U il SR AR K

Dyo[pm] | D3o[pm] | Dso[um] | Deo [pm] | Uc[-] | Uc' [-]
TBLHEJE + 3.1 10.2 17.8 22.7 7.32 | 1.478
OB R R HE R 10.7 117.6 289.5 332.0 31.12 | 3.904
R B R B HER ) 12.5 28.2 53.0 71.7 5.74 | 0.899
IRE H I HER Y 4.5 15.3 26.1 32.4 7.2 1.606

F-5 X0, WEREEHBYITRERL W=D (U210 B L0 U U >1), Hh
BENEWEZZ L0, MOHEEHEFEY &l U O L E AR, fE R
FEAERNED, EVIERWIMEEMEZ R L EHERSND,

X-27 R T EAL LR - OMHE RIS W T b RAE - O E R & R, KR
WO EL R I A A

EAmbm < RO THEEREBRHERY ., BEEEHERD TH Y,
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MRk IR 2o TWnWb, ZOHBELRUHELOEELFERETHIEEZOND, —
07, EAEE EA LB I oW TR, BMEBIE LOMMR EMEN K b E <. TS0
HHEMITZ LA LEEZDRVWREREOMREEZAL TND Z ER¥bnd, £/, +H
HEZHET ZEICL s TR EBHEOZEZN /NI R TNDZ ELRABRMEENS DN
Do DOFED | FRMEEBELAABE - TR 2 e EICK L CHE A FTEETH 0 | IRHEE E
B+ TEZEHT 22 IR TERELLMREMER LA T2 EWICHRT 5 2
EMMTEDLZENKRBRTHL N E 2o T2,

PLEORERFER 2 4 &2, g BEACLE 23 R0 3 X OVE R AL+ & el L
TENIFEDMREAEMEZFE L TVANCHONWTEET L, 2 Z2TIER()TRENSE
BHEEH L LICERT D, REFE A RO D ITIHRERE by, MKIERT2EA
Wi ) re. BRAGAW N ZRODDMERDH D, RATEAM T o B8 L OIREBIREL kg 1 L5
BERLIOVRDODDZLENRTEEZLOD, I FREBEICLITENTIHETHD, =2
T, ROV =y MZEDBREAW T 10 O OFEAM IR IMb S & X DRERE
JEIZ DWW TR LT,

B4-28 (ZHEHEVE &, WERHLHEREY . b DE R HEREY . RS HEEHERED DR
BREEDOE (= URLEEBEE ¢,/ REBRLTOREHEE ¢,) &t A FRE(M O
WM& L OFRERT, 22T, MHPO¥HF O SITARLE - CS IXELOAHE L, FCS
IR HE T AL A2 R, E7-. FCS OWITTR L7 BUF 1k i # B e o ¥on &
[kg/m’1 TH %, K28 kv, BEEEDLITHEEAEYES L0 E A v+ RECHM DT
MEBIZX > TELT D ERDND,

(a) Ve L+
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(b) HVE 1R E B HERR

(c) B8 LR A HERE W)

10 ¢ A
g e
1 ‘ o ®s
- g mCS
& o1l O AFCS10
of a @ FCS30
001 o) = O FCS50
0.001 L : : ! ' ' Q
0 10 20 30 40 50 60 70

The additive amount of cement [kg/m?]

(d) RA B HERE D)
[X-28 & A v b RELM OTRINE L 2EEE OO BEG%
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F-6 1TEAFBIN R BT D5 (B A2 FREIEM OTINE 60 kg/m®, w7 FRAR 7
W) OV 50 kg/m®) TYESL U 7= ke 2 [ L AL EE £ 23 A AL B 2 56 L Tl f% O iR &
PHEEHLTWDEINERLTEY, X7 IEEABD R OEAT DEM4 (A FREL
MnE 60kg/m3. A TS INE 50kg/m3) TEHRL U 7= ke B [ 1L AL B + 25 [ {k
FE A+ (2 A2 b REAEM ORIE 60 kg/m®) 2% L CTfEDIHEREEZA L TW5D
MZxERLTWD, T2 T, epcs I TRMEE B+ (A FREEM ORINIE 60
kg/m®, HAHLEEY) O FINE 50 kg/m®) DR EEE . ecs (ZE(LAEE L (B A2 FRE
AT TRINE: 60 kg/m®) DR AHE | o5 1T ARLHE L DR AHE 2 KT, i bMHEEE
B L TIEONHDBRE DL ST OIFWERBEHEREY TH Y | BEFEEIIRIR L&
Lo LT 10,000 5, BEURALEE+ & bbl U TR 24 5/ S WE (T b Bt & ERN
W) NELNTE, TR (Do AW IR b & & FRGHEE B L LB
HIEREE D 10,000 3D 1, BEALLEE+ 24 750 1 BBEOHE CRENET Z & &
720 FRMEEEMLALEE RO TR WIMREEEZ AL TS 2 itk d, £, o
B HWCTERL L 72 BEE LB DR EEE S ROUHE -8 X OELQAE 1 &
el U CIERICIELS . RERMREREMELZAEL TWDL Z ERNbroT,

PLEX O BRufE O &0 FER U 7o flokE B B A B T3S sB G g Hio x4 % &
TMICKRO SN DHEEED > THIEVWIMRAEEZA L TWVWDH I AR INT,

F-6 FiEHI X% es/ercs F-7 BREHTH T D ecs/ercs
&s/Etes [-] Ees/Efes [-]
FEHEEE 1 989.0 FLHEE - 17.9
0B R U HEFE ) 9578.1 b8 R I HEAE W) 23.8
RGBSR HERR ) 1115.7 A B R B HERR Y 3.3
IRE B HEFEY) 517.8 IRE B HEFE ) 3.2

312 ALBEWEREICLIMERERER

-29 IZHNEMREIZX T H2RBBRNEZ AT, 2B, BREBEOME L, WFEOE T
GINEESNFR LG TRESNATWND, HM-29 26, X2 b A MNEA DIXKRERH
DI T HIZONWHIC L DREDERS RELS R SoTWVWDLZ ERNGND, £, WE
FREESHETIE E | IERICBWTHRE NI L, RiE2AAN 5RFHA R o T D
BEFNHER IS, — 5., MHEEBELLE T A MEA L EHETHERIC
KL TREBLIZSWI ERHLMNE o T2,
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1 FF 2 R4
(a) FEfEIFIE 70 mm/h

1 WPl % 2 e[ 4%
(b) KEfEIN & 95 mm/h

30 55 # 1 REfE] 4% 2 REfE 4% 4 By ]
(c) RPN & 120 mm/h
-29 FEMRICxT2R&RE (£ SEEEAE L X T A FMEA )

0 TR REFIIC X35 30 oK E L REER IV EOMMGZ AL, K-311
Eﬁﬁﬁfi ﬁ@fiﬁiﬁii@%%%m% B4-30 XV, FERZEEOMERE E. 30 45 F'Eﬁﬁnwk
BIZZDIEHO0NTND D0, BAKEDEHEIZZENZH 71.5 mm/h, 93.6 mm/h,
1183 mm/h LA EMEME L IZIERUCMETH o772, K30 BLXOK-31 15, X b
A MEAE L CIEHNEBRENSEMT 2T ERBRHLEOEMNRELS LD, LV %77<
OENnmH Lie, —FH, K31 12T L oIc, MEEEBEALE - I1E~ A MNMES
TV EREBREOEELZZ T CWRWI ENbND, 2B, MEMREN 95 mm/h D
& E OMMEE E LA Lo H B RERE 70 mm/h ORE L D 00/ VWEE 2o
TWVDHH, ZHITREDHIEHN TS L EEX b D,

L7223 T, fkHEE BEAL LB 13X A MRS LICHXTIEFITE OIHR R
EHLTWDEE A D, Thix, &k &t A b REEM ORI X - TRk
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BB N TR FRIC A AL CHEMEICKE AW, TR 7RO S &2 IEFICm LT
WBEDTHD EELBND, £, SEOMRIKOLEM LD | #i B LA o
FIFE KR E (1.1x107 em/sec) X% + (3.6x107 cm/sec) (ZEb~_A— & —8 1 MK
MmoleZ Enh, MAKDERZEIZ K - THBRKEL LA LR FHOEEINHED Z
EEFTNTND ZE b mVWINREEZ RTHEHRENDO—DOTHLEERLND,

(a) FEMIMT R 70 mm/b (b) FFRIFNR 95 mm/h  (c) FFMIFN AL 120 mm/h
M-30 REMMFEICHT S 30 HMMES L CRRERA 1D EO BT

% 4 Soil-bentonite mixture

_5 ”; #« Fiber-cement-stabilized soil

s 2 O y
3 B 2t _
,.; =

o X

5 5§ 1} _
B

£ 0

5 & ]| T

3 0

< 70 95 120

Rainfall intensity [mm/h]
M-31 WEMRE L RER TR ORR

37



313 HAFHTICXZELER

B1-32 IR BEICKI T AN E L REERIWEOEKREZ =T, KRR TIHREA
TWORNRLEENT — % OFEFE2 —HOBERNZ L IXiTo72, —HEOBERN &L D i
DRIV KD %N 24 FFRERRNO — X OWDO Z & Th b, 193 H RO RE
FEIX, W A 26,275 g, fEAEE EACALEE +08 3,246 g & 7n V) | MRHERL L ALEE 0
MW I LE & TR 1/8 LAY T, BRI T 2mWIAMERN RSN, £
7232 XV, 1 BREEHHETEICOE VFHEEBEENEWN EX 005, 2
HEEN 1 BARZEO X ) REVWMONEORF LV & L0 E VB 72 B R E
o TEAENTWATEDEEZ LD,

X-32 i B U 2N E R L ORRER Lm0 %

X-33 [ LiEmoRERNEZ £ T, £72. RERBGE 178 A O KEH % [X-34
WZRd, XA MESLE, RBREGBERZICH LT 92 BB IWN 178 AZDE
HE2RLHERmM/DIRMMBLZEA LN, BERICE > TRENDEATWD Z &2
WTED, —F, MHEEELE 1T, RBRABEZICHT L T2 HEB LU 178 H
BOBEEEHIZ, BOVKRICEAZRHOBEHEOENTIOLI OO, XEOEITIFE A
ERbNRroT, HM-33 BLOK-34 LV, #HEEECLR LOERMAEO S S %
HRCHMERT DN TE T,
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(i) #ABRBE 4R (ii) 92 H % (iii) 178 H #
(a) X b A MEA T

(1) ABRBH A (ii) 92 H % (iii) 178 H#
(b) #HEE [E L +
-33 BRI T DR AR

(a) X b A NEE (b) MEAEE [E AL P +
-34 FEWNICKT 2RERWOILKEGE

X-35 ICKFEER T A —F LR EEOBGEZRT, FHEER AT A —% &%
K10 SR E (—HOBERNOP TRAD 10 yHTE). RiNE (—HEORHFIC
o7 BFFOME) . BN HE (—E O M L 72K fH) o 3 FEO /8T R
— X Thy, FRERBDELE S 2D XD 72 lEM E IR EZ L Tnd,

%|-35(a)~ (c)D I LE MR I L ONE B ISR+ 2 I ERE R 2+ 5 & . FBW
T o EEIERKR 10 RN EEROHEMEERIHLZ B0, 2O L
B BERRAEG R O R ESCRNEO KN L 2BRBEBEOEWE D & BREMZREO
RN EEICKESCEEL WD R0 D, Mt EERLEWHEBEZRL
TR 10 oMW ELZ., SHICEBICE--TEEHELDONK-35d)TH S, X-35(d)
TELNTZIT {Jf%)ﬂb\ﬂ’bi FEEOMEORKEZ AT THZ ETHRETEED TR
ATHZENTEDL, AEIFEKBITORBREETO 10 2MERT — % 144 (2012
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F£12H 1 BH~20134 11 H30H) zZHVWCHHELEE TR 2772 2 A, AHEIOR
TR LICKR L TRk B BE T IX 1 mb e 4872g. X A MEALIX 1 lHb
720 38435¢giiti T oz enTHlan, £, BB LoOEREMEL L OB O
PR E 2 BT 5 & A B 11X 0.10 cm, @ % 13X 0.51 cm DR BIE S & 72
HZEBRTH SN, RICERBESIN —EU LR EXIZEBELZ/MO LWV X
T AEZZDLH E BMEEBEACOE T I3E T IR TS EOMEA T U A%
WELLRWNWZ EIZHELW, Lo T, fEERELAE i3~ A MEA LI
WARTHEFICHWMREEEZBE L TWDLIZ ERHLMNE RS T,

(a) fx K 10 45 ] & (b) ¥aRH &
(c) & RN Ak ot IRs (b) BAREAK 10 /7Bl &

[X]-35 KFEENR /ST A —X &+ 8o &%
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X-36 12X R A MRA & & Ak B+ O R BRKIE . 10 43 R & 0§l & 4
B Aot k. [®-36 OHBFEIODEE N LDIEE-9 ICKE LTS, Frid A—
AOREATHETCERN TR (R b A MEALTO@ LG, A L QL H
TO@L®) TR LT, K-36 12773 L 9512, MBUKEIZRERICE > THEINL,
BERBIZAD T 2R F R A D, X2 o MRS & ke [ LB+ o R B K E
DHEMFTDEZA I TIHIFEAERETHo T2, ZHITRY M A MRS L &S
EALLEE+ O KRBEEH /L THDE I L EZERLTREY, TN DOFEKBEOHK
B (XU b A MRA T 1.6x107 em/sec, i E LAt 2.0x107 cm/sec) > B
LIRS 2 2 ENTE D, 7T A 23 B LABIZRE R 236 WO 72 72 D IS I BR /K E 1% 0 kPa 3T
(FaFIREE) TH o7z, —MRICEEREICEE D BIBRAKE OB, BRI EE < & &
REEICARVRLTVE SN TEY , FH D5 L& HEEBIE & KK E O B E G $
NS ZOHKEERLTND ',

| —» —-—2 ——0 ——a@ —-—9 —D0—6 ---- @

_I Soil-bentonite mixture !. .

g 2
g‘ 0
2 2 Eadhe T TS O TGO
=
g 4
<
5 6
=
n? _8 1 I L I 1 I 1 I 1 l 1 I 1 I L l 1 I L l L l 1 I 1 I L I 1 I 1 l L l 1

J Fiber-cement-stabilized soil |
= 4 T T T — T T T T T T T T T T T T
£ ol FBawn. 0 B i B oo R B R N
=
= 4 “‘Eﬁd N
£ s % -
5 12 C. -
§
o -16 ]
S 0 1 1 1 I 1 1 I 1 1 I I 1 I I 1 I I
— 10 —I B 10 minutes rainfall —— Continuous rainfall fr———7F—"+——T7T——T1T T T T T 71 150 T
g 8 I - 120 %
= i T =
e ¢ L H 90
& i i 8
w — L | v
8 4 I I 60 :g;
g 2+ H 30 E
s 0 0 (R T YT IO TR D
S 0 [ I I | I n Lo omi b1 bl 0 3

7/17 7/19 7/21 7/23 7/25 7/27 7/29 7/31 8/2 8/4

Date

4-36  [ERTIZ KD MBKE O R AL

SHICHRZIT o 2HMICELSHBRKEDT — 20 b WKEEZE 2 M3 5
2, MBEAKEZX-37 ISRT LI, FF T EBICEBREICHE > TRAE S K
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IMEEFHR, ZORKEERNMEOR T—EDORKMEBL L2 /R LTZEEE D Y T
HHEICE S TRIRAKED T — 2 28T HZ LI Lz, §T VA A—FDIETE
VHIEENETENUVRELTWDIHODOT =N U HEICETICRELLIELS2WVTE
D, 2T =% EHLT 27-DICBHALEZTETH D, AENTEEEEZ 70%E L,
THUFRE 2 AR R IC B W T Z L LR 70% 0 L & RNt U EOM A A EN
Tl Th b,

COFEZI - TRBRYBETOT —X 2 8B LR EX-38 [T, X b
A4 MEA & BHEE BELARE - TIIAKDFEER R > TWLTEOICR T2 EDFE F
g5 LixTcE vy, LR TCEmEHEET LI EICT S, ETH IO 1
Be~a FBERDE, RUMTAMNRELIZ1BLEIBOIT L NN 2EF, 4FDOD
Ty MRICHRTEWOICK L, BHEEECABE - TIE 2 &, 4 ZOT T M 1
BLIBIHANTELRDIBERNEZRLTWD, 2OZ LML M A MEAHITE
FHZRAKRPAE E DT VO3 LT, fkkEE BB H IR ODE I K RE LT
WEHERE IS,

2-37 TR K = 0 2 BhRTAl 75 O & X

(a) X A MNERS (b) e [E b AL BE £
X]-38 R AKED D 7 M
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ZOX ) RMEM NG LN OIL, BHEEBELAE L3R EO N AR THY | &K
REBHEODMEY G LA L TWARREENRSH D ENBZLLND, EEICE L ZE
T D EEDNY A MREA T OWBEEEIT 1.77 g/em’, MHEE ELOE 11X 1.34
glem’ (WPFH bR RNEREE) ICRELE, LrL, RRBRETHa T T T
ICE > CTEBOWBRBEZER LR, XV b A MEA L 1.67 g/lem® (K5 D
FE 95%) . #kHMER E AL ALER 123 1.12 g/em’® (FE[E O JE 84%) &7e > TWD Z LRy
7o, EBHY Ol L3 2O EEAEL LT, B TIIREOE 85%~95%% Mkt b
THHAENLN 0, DF 0 | A B OMEMEL E AL HIXRE O BN R+ Th - 72 L iR
WEnsd, TOEER, XU b4 MEALEVHAKEZZEH T TR S — )7, M
AV BT KZRBICETIRBEL TS, b b B KMERNRWV 2 &3 #HEH1l S
Lo Flo, TNENDO LD 1 F~4FKL 5 F~TFx2HTHE, EHE00LITBN
THSE~THBEDOHTNPEHIZEL AT PLTWDS, ZHIFEAKNELNEZEICL
STTFHF~NRZEL, EH EFIZHA_XTER FFOFITHEELLTWIZ 2R L TWD
EEZLND,

3.1.4 RIBHRIE UITHE§ 5 it AR

(a) BEA LT B BEHERY ORLE B X OMER KM

AFABR TR U 7o EE B HERE ) O R BN FE il AR 22 X -39 (TR 97, HERRM A 1B A
WX RS, HEREY) B IX<MIE . HEREY C I3 IUHAHE CTHRRLIZb D TH S,

-39 fE T U 7z HEICHERE ) O R BN AR il

F-8 IR B OMER AT 2R3, ABHIMERY A, B, CO3FHT, ThZthoR
Bzl TE A v FREMEM OHTHR L EAR +, & A 2 R REH &k
e 2 N A TR U 7o floffe B B AL B £ o 2@**@%1@;@1,be F7- . HEREY Clzown

TIHHET 2038, WRLEOREDHANA LN DERR L L TEKEE T T®
BRLUEREZHE L,
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#-8 B ERLS A

HEEAR 18733 WG A | AR o | ' A N REEE O
No. HeFE W) [%] I [kg/m’] N [kg/m’]
Al 40 0 60

— Sludge A
A2 40 25 60
Bl 150 0 100

— | Sludge B
B2 150 25 100
C1 60 0 80
C2 Sludge C 60 25 80
C3 40 25 100

(b) RERAER

RIS G, — i EHE R TS O A AR E 36 KX OVE O 9" 4 0 B ARl & BLds
TORBM L4255 12, WEMREIL 125 kKN/m* MA b, O 20T 5%LL BIcsRE L
7= D, E i, EBAR VR LIS T AIMAMED BEE L LT, 10 A 7 VO R EER
FEDN 0 YA 7 VIREORFEETREE D 90%LL E & L7z,

B-40 (BRI DO T A 7 VLR ORFR A | K-41 IZHEED 0 A4 7 LIFE &
N0 A 7D ERE%Z/7RT, Bl BEXOClLIZE AV FREEM DA TH R L7ZHE
BB+ TH LB, ZD 2K 1L 274 VA 7NV BTV D OHEENES 2D YA 71
B DO NEERIR DO LN R D b7, VIR ERINHE I L0 Bk o & 23
WEIN, 77 v I BRBELEEZDTHDLEEZLND, BEOHIEIZE W TELL
HE3ERYELORELZZ I T IERESNTHEN D ARBRICBVNTYH
FRROMEENGONT-, Fo, HHED A LHEREY C ORESAMAITHKRKEI TSI
LD BT, AL TV A 7 AEBREML THEREKEIHIL Lo, ZOBEEL
TR Dso DIEWVIC LD Z ENRNEBEZ NS, BRI EORIBREN K E W &
R IR D I HE 36 K VKR IR O B8R IR 12 B W) TRIBR S KB E M OB 2 B7- L, W
DR LKL CTEWIHAME 2 7Rk 3, HEREY A OEYERIEE Dso (289.5 um) 1THEREY C
(1984 pm) KXV b REWH, Al FHbL oo bR d, —FH, HHEE
BEACALEE T HERE D) ORI D O TV A4 7 AV EA M L T #HERAE 0 LILR D
Bl holz, THVUEHRIEEDICE EN DR MEMEN TR LS Z & &
D, 7797 DOREEMH LTl ThorEEILND, ZOMENS, BIHRY
ZoAd U 7o M R A AL R AR D K L A ChH A bR EW A & R
ZENHERINT,

44



C -a- A2 |
B (B1)
D —0— (1 4(

-a- C2
@ |- o L

X]-40 YA 7 VR % D 4 o 224l

0% A7V 10 41 7 v 0% A7 10 1 7 v
(a) Al (b) A2

(Ve % 10 A 7 )L (V7 V% 10 %A 7 )L
(c) Bl (d) B2
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(V7 V% 10 414 7 v 0% A7 10 1 7 v

(e) C1 (f) C2
X-41 0V A Z BRI 10 VA 7 VO MR E DT

3.1.5 FREERMI L OEAKM DR
(a) TER&MH

R HERE L & LT, -39 IR L SEREY A, HERE A CHEFEY) B 2 /R E &
11 TIRA LCIRGHEEHEY ., Y C o 3 BEELHEMA L, BEEeRtiE, &
BEZ Lz A v FREEHM ORME, HRBEED ORNE, IS Kbtz 2bEd7
D&M LT, #-9 ICRBIOEREIE2 7R,

#-9  AREOERSA

i HE T W) WIIE K | AR O RN & A N RECH D
B [%] [kg/m’] W& [kg/m’]
30 0, 10, 20, 30 100
Sludge A
40 0, 10, 20, 30 100
Mixed 50 0, 10, 30, 50 100
sludge 100 0, 10, 30, 50 80
(A:B=1:1) 100 0, 10, 30, 50 100
40 0, 20, 25, 30, 35 100
Sludge C 60 0, 20, 25, 30, 35 80
60 0, 20, 25, 30, 35 100
(b) BBRAER

BIMELTOHBREEET S & WRLICIFMERES X O KGO B IEHEZ
EHICRET A EMRD LD, —HEMREBRIC I D HERE O HIEEIX 13.14
BT AR R U K9 AT AMEREAR ) & RIAELC 125 kN/m? BL & L=, F72. BAEKRED
A LR L& O e Y LB LM E L THWD Z L2 E L, BRBEA O HE#
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12X Y 1.0X10°% cm/sec L F & L7,

[X-42 75 [X-44 ([ZHEREW) A & U 7o B B 2 on 9, B /A /i o U &
& EE TR B O BAFR . R O RN & & B KR ER O BRI AR ) O BN & & ]
MEOREGEZRL TS, ok, BKE » (RAOEZSH) 2RO DHTZOICHLERT
BB pg & TR () BEps #2201 EXRA2)00HH L,

p=lv__pa (10)
V Ps
pa="2=—L (11)
vV 1+w/100
py =8 = 00dPw (12)

Vs 100pw —wpd

ZIZT VIEEAREOEE [em’]. VOXRBOEE [em’]. Vold BR T O [em’].
me 1T R B [g]l. wixE K [%]. p ZIBIEEE [gem’]. po lTAKDEE [g/em’]
Thb, Kb w LBIEBEp TR BREZEOHRAKEZE > TSRO, LT, XA2)»
[ A0 725 B I AR & R HERE A . AR . 2 A v R RIEER & L. SRR o i Fn
Z 100 % &R E L TR,

HEFEW) AWCBIL TiE, M-42 X0 T _XTOLRMICB W THEETRE O B FEE 2 02 L
TWDN, K-43 IR END KD ITHEKGEE O B A Z 52 2 JMITAFE Lo
oo —RICRIRORE R LR FRELEENTND &, IR KEZBEICRHBEOZ & L
THERFRICKERBRNELLT 2D, TOME, MBEAKOEVEE R B
KARE XN T 5, HEREY A DO FEYRIR Dsold 289.5 um TH Y KRB THEH L= 3
AREOFTRLKREL, M2 2L G070 BKEEO BEMEEHRE Lo 72 b %
2D, Eio, —ARAICHEMEE B LA BE B3 IR AL ) O TN 2 0 & il R
FELEMMT 208, K-42 123 T LI ICE KK 40%D5E . RIS O BRI & % H <0
TUE CAREE R E XA T oA AR Lz, Zhud, R A ERT B BRI R e o
WIMEN DR WEFICEBNTE, BETDHIT Y =V ZKOBEREML, <07V
— VT KEBBTREZEICEIDEKEMET L, SEIEN X VFEE - 727z O MR
MEWMEZ R LIZEEZ DD, FEE. K44 (TR 3ND X )5 IR O s &
WAIRE ERIBEN DS, EHENR IV EICHKE TV ENmnbd,
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Target value

1

4-42  HHRAEAY) O WIN B & AR E O BAfR (HERE A)

Target value 1

4-43 R O WINE & G KRE O BLR (HEREY A)

-44 A O WINE L FBR OBLR (HER A)

B-45 7> 5 [M-47 IZHERE) A & HERRW) B OIR G IHERE M 2 i 1 L 72 3 Bks R &2 0R
T MENZ R D WS IN B & R TR 0 BAAR | b RRARA O WS B & 3 K AR K D B
R HAE D ORI & BIRROBREZRL Tnd, K45 8L TK-46 L0, &4
> b R EAEA SRR AR A O TSN B e 09T & R R R (TN L & KRR BT
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LB Z R Lz, £, aKEEZZ(LEETEE81E. B A 2 b RELM & KA
DIWMEE B S =GA I~ @%ﬁrkiULm%ﬁ IRERENPAONT,
X-47 IZR S5 X DT, EGKE 50%DBEOMBREIL, G 100%DHAE XD 6/
S, HEHERE VK E TV DD, ﬁ%ﬁr%&ULmMﬁﬂﬁ%<&ééﬂ%
EEZLND, G 50%DFEMEICEB W TIIMEREL L OB KEREO HE[EAE2 & b

(T 9D R B AEAE LT,

Target value t

X-45 O HERAEY O WRNE & AR O BALR (HEREW A L HEREW B DIRE)

4

Target value

X-46 HHBEY OIRINE & B ARBE O (HEREY A LHEREY B DIRE)
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-47 B O WRINE & HBREROBR (HERY A LHERY B ORE)

B-48 775 [X-50 ([CHEREY) C & U 72 ekt R 2 o= 47, WA o WU o0 B N =
&R TRE O RELR . AR DU & B KR DO BRI O TR & & [H]
RO ZR LTV D, HEREY C ORSRITIRGEMHEREY & RK O RN HF S,
B /K 40% TR R B L OB KR E BICHEEEZ K& < BRI 7,

t Target value

X-48 T HERAEY O RN E & AR O BALR (HEREY C)
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Target value 1

X-49 HHEAAEY O IRINE & E KRB OBLR (HEREY C)

X-50 AR O BN E & FBROBR (HERY C)

ZIT,BABREO B EME AR Lo MR A I LT, BRBRE LK
MELTHWLERTWAXY A ME2RALEEEAEREZERL, ZAKRBREZITo 72,
FARRBROFE R ZX-51 \ZRT, KL, AL FRECM OBRMNE, HRR7EY O
BIEZEEL, X b A FOTBMEZLZ 0kg/m®, 40 kg/m’, 70 kg/m*, 100 kg/m’
DO TEMLSETHABRLITo, TO/E, X A FoRMELHENIE 5 L
BRI R 2 DT 5 2 L DR ES. 40kg/m® DX R F A R ERMN L2 HF A
TOBRFRENT 2.4X107 cm/sec TH Y, BEMFEZME L TWDLZ EBDND, 20D
N TFA FPORMEZERELTRTE, HEM A OBEIZXILT37T 20 1 OEE
DX T A RERMLTNWS Z LT, BEHERDICE L THLEOR Y M A b
ERMTNIELNZEICELY, 202 &b, WREOAEKRD a2 X MHEICAMZ )
FFNC, MEROENHEREY EZSGH L GEKRRO BIEMAEMET 28 M2 EKT
HZEFAETHLEZEZLND,
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Target value 1

-51 N2 hT A bOEIE L FBKRBEORG (HEREY A)

P25 L I E K, BB D LS B OV, T A > R REL
P OWRMEE 2L S & TRETT - i, SRS S £ O A v b REH O R
MR A K0T L | IR B X BRI BB S N A B AR L, GAE T
SA . O 0 RE OB S S A, MR B & OVE AR ET L 0 S S
N5 - EBABMERoT,

(c) MRHMEE B LALE 1 D B & K I 2 8BF

A BT B ALEE £ T ERBEZII LD E T2 E G KM L2 x5 & LT3
ENZTETHY, FRE LEEWOEKEIZIE L T A2 M REUBM B X OV
e ORI EZ R E L Tz, BEERBIRITE KL 100%2 825 Hb0ONRKETHD .,
KEWILSE D 72OIRET 2 i O b iTESRBL TWbH72H, 2 A M
P D 7o DI A o' A o FREAEM ORI EIT &R /N RIZH Z 20 &0 D O R
B TH D, BRHEEMITELDPLEENRRE L TEY | B L TEKEMEVIRET
LT, MAKL TR LM E D EKIICHTHE LB L2172 01X, mEREL LW
FHARPEE BICHEEEATE L, A2 _XE kot 2 o M RE(CM ORIN& %
RARICIMA D Z ERAETOHDLIEZZOLND,

— 5. IR LT RERERS X OSE KO IS W, HEHEEYEZ LR L=
MEE B AL B - O R FR AL B K O KRBT B KB DR NE I TE LM & L
TOMREMETOIMENEONTZ, —HICEEZR UHMEO =R L X —THiE DD &
-52 DX O ICHEKEDED D & Lo BERE (FBIRE) NEML L., L2 &bHEHE
FLLEDOEKRUEBRGFET DL ENMON TS, DL XDOEKZ KKt
Wopt & FEIZAL, £ D & & O R FE 13 5 18 H2 5 L pamax & FEIZIL D, £ 2T, [X-52 TR
TRORENEROMEE D & & ORI E KB HEFEY 2 O 7o ke B b AL
HETHREBRICHELET D EE5 2, AR TIT L ORE O R 2 b & (Sl [E LB
AR OREE D & XL BB E KL EZBRICRD D HiEERE LT,
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[
»

Dry density pq (kg/m?)

Wopt

- ————— === ==

»
>

Water content w (%)

[X]-52 %[ oD R

-53 | HEHEEL [E (L ALEE T DR A B %S L ORESOEREEE LI BRI % 5
. BOESIEERERYS L0 A FRERM2RA LEEELR L, BRI
oy U — R 2053 CCHAE L BOBTEAEL TS, WEHK. oI
P2 ARt & LT < 72010 A2 RN L, & A >k RIEALHIEK &AL LTk
W AERT 570, MEEORMTOEKLEETFT 5, £V . BT % %
B 570 Bl M A K R R O Rl S K L0 b RERETH D &
MRS D, Lidto T, B o SHEE FALALEE £ 0 R T 0 & KL way % HE HE
WO REE G AR wo b S LS BETH LT, 2O XORB HITRbLREES L
£z NP,

Paper debris Paper debris
_____ Water (water absorption)
Cement o
. Cement
Tl R Water (hydration)
Water
Water
Soil Particle of Soil Particle of
tsunami sludge tsunami sludge
(a) IBEE (b) A%

[X]-53 HRHEE B L - 08 &2 1L

ZOMHEE E LA o B A S L0, MHEE EACALE £ o B E N R D K
XL e D il I E K A BRI R D 5 FiEE L TFICiE %, ABF%EClE, fiiH
DT DITHKE OHEFRHEED I LBFRETH D ERKET D & MAKEOEEHEFEY O
B Ve 113D L H IR T Z N TE D,

1 Wini
Vsoi1:Vs+Vw:[_+;mes (13)
ps  100py
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ZIT. VR ER T OEEE (md]. Vo KO ERE [m®] m 1ZER T OE R [kl my
K DE R [kel. polE LR T OBE [kg/m’], po K DEEE [kg/m®] (=1,000 kg/m®) |
Wini 6i73ﬂ7kf§ @{%(&%*}i#@@é\ﬂ(tt (*ﬂ/ﬂ;ﬁél\j(tt) [%]—(\\&)50

O E R OV R Ay [kg/m'], A S REM ORI EE 4, kg/m’]E T
bl TNENOEMER M, kel L O M, [kel FRATES NS,

Mp:Vsoil'A = L"‘ Mind ms'Ap (14)
ps  100py
1 Wini

M =Vsoil Ac = —+— ms - Ae (15)
ps  100py

Z LT, B oK T 5 BT BB OEED 900%THY, BA L PR
B 23K AL F RS T 2B ERIG T T L LHEICR T 2R BRSO TEE T~ =
2TV BBEBIZ 2% TH D ERET DL, BAEKRD BT DOE KK wey TR XD
EIOCRFTZENTE D,

—9M, —0.25M
Wap = WMp=0.25 °x100:£1

mg

94, +0.254. 9004, + 254,
-=r = ]Wini b ilmitias (16)

Pw Ps

ZIZT. ZORIMNTDEIKE wep 05 EIRHETEY) DI B K wope EF LS 2D & X
WAMEEE B LR RO REEDL EEZX DL AR LAERT 2720 O &2 P&
7ktt Wini &jw_\'ft@ iy 5 fcﬁ E’Q%ﬁ)ﬁk ) ﬁoo

Wopt +(9004, +254. )/ ps

17
1-(94, +0.254. )/ pw ()

Wini =

KA KV HIEHEFEY O TR+ D py 3 X OBl 3 K wop 2 N HEHRER (-
WL O 5 FERBR . FEE ORER) ok, HEES B LUk A & b RELA O BN
BEEBICHRET S5 2L T, M EL AR+ ORI E KL wn NSNS,
SFY, KELAEERT D LXK ERGKEZMBITRDODDLZENTE S,
EFHE (KA7) OFAEEZRIET 5700, HEEHEY Z A0 CREH 2 ERL L7,

AENI-39 TR LT HERED A B3 X OHEREY C. 2 L TH72 ICHERE) D @ 3 FE D
WHERE ) 2 I To . HEREW) D 134 BT ATHE THRIRL 726 D TH D | [M-54 (2 AR
T U 72 IR HERE W o RN RS M AR A T,
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-54  {E U 72 HECHERE ) O R BN A i

EP. RKELOREEALERD S0 Fl@ﬁ%%ﬁotoﬁﬁﬁ@@
JGS0771 T28[E O IZ & 2 L ofifi[E HFBR 7 IE ] ([THERL L 7=, X-55 (Z#f [E o BRI &
Bon-kED R E RS, K-55 CBITOWMBBENRRKERD En7kt|:75>ﬂif@a7k
HThD, M-55 L0 FEEHERED I T DB G KT, R A 1T 14.3%, HERE
) CI% 18.4%, HERSW D I3 15.0% Th oo, E7o, AHIHERM Ot T 1T, e
W A 13 2.69 glem® HEREH) C 1T 2.65 glem®, HERH) D 13 2.73 g/lem® Th - 72,

-55 ] L 72 HEBCHERE Y O i[5 8 h i

TORERNL  FREEKBETIBRORLEORENHEKEZXADIZL Y KD,
TRTOREHIB W T, B A b REEM ORMEIL 100 kg/m®, & #HL Y O BN
BT 25 kg/m’ & L CREZIT- 7o, R OIS K win 13, HEREY A 1X 31%, HERE
M) C I 37%., HEREY DX 32% & HEE S iz,

ZOHEMD & ZITUR LOMBREEN RO RELS RINEHRT L0, IS
Kb Zfl 2 B T EEHEEDEZHNE L, £ LT, it X Ok 2 > FRE
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& ZnFh 25 kg/m®, 100 kg/m® L THEA (B 50 mm, & & 100 mm) % 1
B, 2043 CT 7 HIEIBAE L, #4%, HEEORMEE L L OE KNG
BEAERD T, - —WERRBRET, KR LOMERE L EE LT,

[X]-56 1 #HAE K b & R R 55 L OV R R FE O BIR & R T, [X-56 DBy D LD
I, TRTCORE CHBBEEORRKENHENTEY , MBREENRDLRKELI o L
X, BEmE LR RKMESR L, £, 20 E0EKEIIRA7)E AW THERNIC
HeE L7 G KL L IFIERCMECTH Y LR EOMBEDREN KRS B2 & 2B
LTV,

Ltk BLGICRE W CHEEHREY & M E B LA - TIRICHERIE T 288, 30k
DOLRFEEBIORESKELZENRBRICLIO kD, KA LHE L2 /ERT 5
BROHERHEREY O ENH S KIEERDDZETED, LER-T, kDO L IHIZH
BT oOEMEHFEZFEAEZ TRFTOLEN 2L RBERFIEEZDERIIOLND
"REMEN D B,

Wini — 31%

(a) HERY A

Wini = 37%

(b) HEFH C
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Wini = 32%

(c) HFEY D
X1-56  #IHIE Kb & A EE IR T 3 X OVHE 1§ 8 E oD BA AR

3.1.6 M FEAE
(a) 1EREHR L ORBREMt:

F-10 ITFR KM 2R, BUBHIHEREY A, HEY C B X OHEMEY D © 3 HEH % 4l
AL, &l TRAE | BEAEE B X OMHEEEOE L2 ER Lz, W)
& KIS R U B & KA mIciR E L CIR E2FER L, Iy B L O
T A2 R REEM OFIEIZZ N 25 kg/m®, 100 kg/m® I E L7, ik o Eil
IR OB WEHEICL T, EA Sem, & S 10ecm DFE—/L REHW 3 BIZHT,
BB EIZ1IS5kgD T o ~—%@EI20cm DALE NS 2 E T S CTHRED AT 72,
[V 1= 46 L OIRME ' B (L AL BE IR 2 ERL L T/ 7 HRI R A L7k, R
AT > T,
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#-10 B ERSM:

HEBHERY | A K (%] gfgﬁ?& e f;[ fr'jlff »

15 0 0

Sludge A 30 0 100
30 25 100
20 0 0

Sludge C 40 0 100
40 25 100
15 0 0

Sludge D 30 0 100
30 25 100

ABRSEIE . 5 E T 200 KN/m?, JEF IS F11E 100 kKN/m?, A 20 #) 5 1 100 kN/m?,
AT E I EE 0.1 Hz, BHZ2I8 0 A #RIEIE 32 kN/m? L R E L7-, HE L I3t E o
T2 @D D72 DICHEEENTICIN A 21 Th 5, A2 RIE & IXEBEIZ RIS
ERT2ENTHY, BALELHEEDETEEND, TRDLARSMETIE 300 kKN/m’
DENVERDD S TWNWDZ &I 5, —HMICRERN oz sh TR WEGEE
WAL XTS5 TWDH 7D BEN 095 L E & 702 X 5 12 fiafnz kA
=R, MELICBWTIERSBICAMIE D Z ENREREHLFEE LD, TO X
IRFMEICOVWTIEBMEAHLIEE EF Lz (0.7~08FE) Z 2R L Tk x
AT o 7o, #mr JE R A s K OV 2205 ) o AR IR S B LA ERITHEIRIET 5 X 9 e sk
Bt EICERE LT,

(b) REBRAEF

X-57 \[CHEFEW) A OB BRAKIELE Auloy & FRBRFR O BfR %2 [X-58 [CHEFEW) C
DfEF ., K-59 ITHEFEY D OFER A2~ T, R BRKE L & 13A 2R E oo l2xF T 5
FRAKED EF 5 Au OFIG TH D, @WEIFBRAKERZS 11I2ES< 2 ik, el
O LR TR EONAEDLENRRLZICHEEINTND Z L Z2pr L, @R EBRAKTEERS E
AT T 21 EHIRACIREISESWVWTEY . 2oMMREITHRKIE LTV, 2F Y
B GRE MR W E R T E S, — ., WFEIRBEKERDIZE A E EA L WHEIRT
WRIE LIz v, DE D EIRREDN & W LG T 5,
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(a) AMLPE A+

(b) [EfLALEE £

(c) e B b AL et +
[X-57 i el PR B K R b & Rt IRp FR] OO B AR (HERR M) A)
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(a) RALH A

(b) [EfLALEE L

(c) e [ AL B 1
[X]-58 it I I B K BE & Rt BpfE] 0 B4R (HEREH) C)
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(a) AMLEE A

(b) [EfLALEE £

(c) AHEE M LALEE L
[-59 it R I B K B & et BRp ] o0 B4R (MERE#) D)
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HeFEW A OFERZHD L K-57@)ICRI N D L I ITRLIE TITREH & & I12iE F
BB AKE 2 ER L. 800 Bl TIFIE 1 ICEL., BRICEIRIL LI E R0 5,
—J7 . K-57(b)B L OK-57(c)Hmnd L 91, BEALAEE £ 36 K OHEE B b AL BE 1
VR EI N BN L C b il R B K E B B R, R+ & TR W ERY R
EAHLTWDLZENgholz, Zhidt A2 bREULM OIREIZ X 0 A 58 23
ML, LR FEEENEBEICR T ThDEELLND, $72, HEM C B X
OHEREY) D OFE R (X-58, [X1-59) L HEREW A OFER & RER, RO L IF 522K
fbL7coizxt U, B LR+ 36 ] ONRHE & Bk L8 30 Rl M BROK = b s B R/
FRIZEWEINREZ A L TWD Z RN hosT,

Z ZC, [M-57. [M-58, [M-59 (23T D F ALE L O F ] B K B o s KA % [K1-60,
-61, K-62 IZRF, THNHDORERNG ., @RIFBKELORERKMENEWIZE, 20
R OEBRE ITEWVWEFMTE B2z S, EOREBHIOWTEH, ROUH T
X RICHRRAL U2 72 O BRI PR KL B O e KA L 1 ISFEVME L 22> TV 5, B kAL
X T X TOGE T 0.095 7% Th D RLHE LD 10 77D 1 F2E T o 7, ki E H
LB 0%, EMERBE L0 ENRRKEZ <, 0.13~020 FETH Y | RO TITX L
TTIHD1I0S 550 1 RBRETH-> =, BEEONZE "™k, ke B i3 E Ak
LI bEWEINRELZ G T 5L VWO R TH o720 RRER TIXELE -0
FNOREHRIENE N EWVWIFER L o2, ZOHBIZHOVWTIZIARHATSH D2, 1@
EOMRE TSR TR IR ZHEHL T DL I e, B2 BREELZHEHL T
WAHZ EnD, —HICHkRIITERNEEBIOND, L LR, EEHREY &6
F U 72 e B [ A AL B 3R AL H ISR T, R ICE WEIRREEZ A L TV D Z
ENERTETOT, ARBOBMITER SN EEXZ DN D, SENIRR OH A L.
RAVE 1 B ALER L RME R AL AL PR L o B A SR BE A FR RIS LR D 2 & Tt E
PEZ G U722y, K0 BT ENZ 703 2 722, IS DIRE &2 2 b &8 T
BHE A OWRARALIREMBE L RO D Z LRV ETH D,

X-60 £k I R BR K E L O e KfE (MR A)
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X-61 45 5ROl R [ B K L Be O e KA (HEREH) C)

-62 45 RAE O R [ B K b 0 RAE (HEREH) D)

317 ¥£&¥

AEICIE, &R EolE TERBICEWTHW LR TV 2 EIRKEE DI L 5 i T
ARELT, ERHEDZEA LR BR 2T o ~—TEED D Z L2 kv tikik %
ERLL . |NEBRIC LV R L OB 217 - 72,

AKHFME G E IS K DR EMEREBR TIE, EoREE H W TH iR O BN &E 5
N3 213 EMHRRMEA A B U, MRHEE B LB S E LB 1 RAVER - b b L
TEWHEEMEZAE L TWALZ Enbhrot-, -, BN TR L ORISR T
LR A MEA T LY O EALAEE L 0IFE D DRI T S MR &M
NTWDHZ EDRERTET,

LI ARR LR T, 3 FEOBEHEEY R 2 H TR 21T - 72, B bE -
YA 7V E DB ENERIK DS R E DO LA I B 5 S b IEE LIS Wi
BEMEAAE 3V A 7 VD EIN L T LR 0BT A LT, iR D K LITx
L CRWIMAMEZ/RT 2 & AR I Nz,

— W EME R L OB KBTI, 3 FEOBRE A2 A L CERSE 24 2 TRl
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BITolz, G A > P REUEM OFINE Z BN S8 25 L aERE B L 0%
KEE L bIZWFEBINDBER AR LA, GKRKAZHES L CHEINICIARET 5139
MIRERMERS L OB K EZ W ET DHENEGE LN, BEBREHEDES X OHEREY C
IZOW IR SRS LB KRB O HEMZ & bicme T 250 bFEE L, BEMEE
e Lo AT LT, RN A 2L BN TEHEARKRBREITo72 &
A, BABREOREMEME LI NS, WEROERHEEY TLE LML LT
HEFENARETH D Z LR ERINT,

T, BEHERED O TR FEE L RS KD SR AT O BEOIR o i v
G ERD DEABRRZRE LT, ZOREXOHMEZ BRGE LR, BEGmMICHE
E LTI E K EBEREN RO RIS 2D EEOMMEKE EIZIFR UMHEE 72
Sle, Tihbb, ZOREXEZH WD Z ETHRO I I ICKBELOERSMH 22K
X T T o0 EN L, RERFHFEEZNRES OO ARBENRD D,

Mo U = diEMERBR I, 3 EEoRB ittt TR B+, EMLE . %
MEE BB R AERI L B AT o7, ZO/ME. X ToREHIx L THELALE
T X OMRMEE AL AEE IR R ERRAET 5 L 9 S tFlicB T H iRk b
TSI EVEIREEA L TV D I ERER I N,

PLEDORER G BiROHEE O 12 K 0 /ER U 7= flie & AL W8 138 6 & L CRIA
TAHEOICRDODONDIHEEEZAE L TWD I ERRALNE ST,

3.2 BHHMIMEDIC X A% E L OBEE MM
3.2.1 FRRURRE WDIT X HMHEE B L AE + D Rtk

FRIORE [E 6O 12 & 2 M ME R (S AL BE 4 T 1 R RIS U 7o e [ AL B+ A R
T LiIAK, BEZITV, EEZITH)> DO TH DL, BINfEO OGS LD, TEN D2
WH OO, FEREREZRMOBOBENE THICKRE BEBEKIFT, TOD, £
AR, IS K, A FREEM . BHEEMEORAENERE LD,

BB [E 6012 X B RHE R B LB+ TyE o A ST I b Tk 2V Th b,
TEEMEALER - TR T @R B AE L LTI T DRE . D5 WITERBAE L ~DIKIES
X o THELNZIRKDICEEM 200 2, BT LidA (FTER) . JRALE TRk S
HHITETHD, MEMEALE T EEZHWDS S EHT 2508 2 — i Lo RE,
FHARFORBIZ L > T, AW DO LS RWWEIZEATL LOSGE,. BWWE L TH 5 25
Kby 25~30%LL B & A, KiPEICE AT L OBE . OB ICE AT L DSEAIC
KBlEN D, MRS & IXRiR 75um L F O Lo v oy Z L Th b, EELT
ICHVEER(DOEE LRI OBRKEIDORN, ERA R EOHMY %2 & 086 13 1
PEICHERN S D70, LTINS, S8l BRETLHEENLEL 2D,

TRELALE O O A G E L Tid, DA+EE -+ B, 2)B + K
+@EALAT . 3) C+A+ IR+ BEALAS . 4)C+H K+ ELA 72 ERX— I Ao N5,
DDGEITIMAKT D72 TIRIKAETE D REENH D0, TERWEAITHE L% H
WHZELH D,
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Loy U, FRPOHERE D IC K 2 ke B L AL B 0B b B + oo X 9 IR EE O &
TEHLIMELTHWASS, TEKIIHS THL 00, fEit: & ey BT
PO WTHER T 2 MENH D, MEE EIZRRMIENEI S FS S0 Z & THREMEMK
WA, B LD BERMBAET, MENMET T 5, MEBE L X7 & k1
WOTHET D 2 & TR BERFUE MR WG S . BALETIZIE S 02 b Ol 727K D 5y
(7= 7) RAEL, MEOK T L%ZOELOKRBERAIZORN L, iH)
P M EH Y BER P I OIS K. A v M REEM . EREAY . SRR R ED
BlENT 22 Ko TEMT D726, AU E O K 2 ke B FE AP+ Tk 2 Fv
L%6 . mENE & MR BRI E O BKYEZ 7. LB B SR 2 E L CTH W R T X
A SR AN

T, MG K, WY, B A 2 FREMEM ETINT A 2 LIk o TAT
% PR & A By BRI O B iz oW TREF L T2,

3.2.2 TEhMER K OB RE o BEHRHLYE O PRl
(a) RBEF &

MENERER (7 e —& ) OFEIIHECTH L HARAERARBNICEL S 72— 5
EHWE, BAREBAFBKOICEZ 77—k &I A AREBAFBK =27 L2 L
BLO=T7 Ivr oilBrEE (JHSA313-1992) ) O a v A7 v y—RBRGEOV ) o~
A —EICHER L=, K-63 DX HICHNE 80 mm, &S 80 mm DL 7 AF v 7 #lp
V) o= KGR T M AN O U E 40 cm L EORIPEAZ oMk Bz U v
F—%h@EE, VI — RinE COBEEZERAZEI 2V E DI L, RimEa e b
T, VU U X —EENCHE EFIC E B, MEERNIER o7k, RRERD LN
EEINEEAOEZIE L HEMOZD 20 mm LT THIX P EZ 7 0 —fE
ELTHWSD,

MR EERPUMERER (7 ) =P 73R T EARFSEN 17 v Xy Fa sy
— FDEAEALZNDOT Y —V 0 7 REB X OIERRER GE (JSCE-1986) | (ZHEHL L
7o ZORBFIEITH-64 17T LI ICEAEZROWUH L2 EDOR Y =F L 488 (£
5cm, EXS50em L E) TGN BEBALLZWE YL, KEANTAARATY UK
—HIZHY TP TR TLORBOKAIAE GLOESZ L CTHRE O HAREEZEREL .
3FMME LIS oBELTEKELZHE L, KRBT 285 TT Y —2 0 7§
RO D,

Flow value

\

X-63 7w —Bh -64 7 U —T 7R
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A BN E S R A BT RIS CHRER U 7 W B SR I HERS A (X-54 @ Sludge D) % M
U o O B AL EE - o Eh I AR BERPUIE IS oW TORE LTz, A RME R L 7ot
WHERE D DORLAEIT R & < | MRy Dt Th L, Zhidskedk Lz TA)ILI O X5
BRWEIZEAMELORE] CAT D70, WEME. MOB o BERHUTE O SE Y 2 i -
DI ITHEBER LA NE L R DN 7o, £ T, KEBRTITH G KL, &
MBI s L O A & P REMEM OB A B +& LT A b &R
L7eHa OB e, ME BERHE~DZEIZ OV T HRE LT,

(b) PRBRAER

FEhE, MOEH O BEERTIME 2~ D720 . PIE K. AR OB IR, ' A v
FREAEM OFINE, X F A POTIMED S B, 3 SOEAZEE L. LSO
1 >OEFZZESET, 7 —dBRBLOT7 ) -V 7RARE T o7,

FK-11 (S H B O RINE LS Oz —EIZ LTcHE OB O ERE M2 R,
-65 127 v —BROFER, K-66 127V — 0 FIRBROM R 273, d Y 2N
252 kT —l, TV =V TRPPALT LI EDDOND,

F-11 AR O RN E O 28 2 5 L7230 o /RS A

P K [%) 50

R O RINE [kg/m’] 0, 10, 20, 30
A N REEM OFINE [kg/m’] 60
Ry A FOFRME [kg/m'] 70

X-65 HHEEFE ORINE & 7 v —{E O B
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}-66 W OWMEE 7V —2 v 7RO E&%
F-12 1B AL FREUELM OBRMELDADOEZ — T2 LT-EE 0RO ER &%
R, K67 127 —REOER. 68127~V TRBOERY T, BA LB
ZEEME Mz 5T —flH, 7V =0 TRBNBOTHEZ NN D,

#-12 AV P REEM ORINEDO R E L ZE L2 B O /ERS A

W1 E K [%] 50
TR ORI R [kg/m’] 30
¥ A N REEM OFINE [kg/m’] | 60, 80, 100
Ry A FOFRME [kg/m'] 70
101
100 <
E 99 @
£
w 98
i
E 97
é 96
95 <
94 1 | | | |

0 20 40 60 80 100 120
The additive amount of cement [kg/m?]

X-67 A2 bREAMOERMESL 7 v —ED LR
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0.25

¢

— 0.2

& L

- 0.15

i

z

= 0.1

@

=

= 005 r

0 L L L ‘ ‘
0 20 40 60 80 100 120

The additive amount of cement [kg/m?3]

X-68 XA FREUEM OTMESE 7Y —2 v 7RO &

F-13 IR P A FORIMEUSN OE %2 —EIZ L7256 OB O ER S 27,
X-69 |27 a—@ RO R, K-701c 7V =y FTHBROER 2 RS, XU ML A
MmzsrzTou— i, 7V =0 TRBNWOTLHZ NN,

F-13 XU b A PORWIMEOKLELZEE L=l O /ERLS

W5 K [%) 50

R O RINE [kg/m’] 30

A2 N REEM OFINE [kg/m’] 60
Ry A bOFRIME [kg/m’] 30, 50, 70

X-69 X2 hFA FORMEE 7o —fHOREKR
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X-70 X2 b FA PORMEE T =20 7RO E%
F- 14 I E KA DEZ —EIC LTS 0RO EREM 25T, K-71 127
o —R EBROFER, K-72 127 ) =Y TRBROMEEEZ RS, HIHEKEREWIE L,
Jo—fli, TV =Y TRNEMT L ERNbNns,

#*-14 WG KO B2 FE LICRUE O ERSAT

W& K [%] 40, 50, 60
AR e O RINE [kg/m’] 25
¥ A2 N REEH OFINE [kg/m’] 100
Ry A FOFRME [kg/m'] 70

X-71 #EEAKEE 70—l &%
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X-72 &KL TV =V TROBG

ASEORBAERLL Y, FTHREMMEMZ D L, FFlZ7 e —lORLNRREL, B2
Y RREEMENZ D L. TR —E~DEEZIL RN DOD, T =V TERPRE
KWhrTbZPDbnd, /2. XU M FA MENZDE, 70— (E~DEE TV
WHLDODT Y=V IREFRELSFAO L, MIHEAKEKIETe—E, 7Y =P TRD
WIS B EE 252N bnd, Thbb, AR b EAREE O 1 X 2 ke [E
RALER TR B AL EE - & bl L7256 M EE W E O IRIN&E b i@k . #0855 B
PIMEICHBE RIFT 720, REOEREAFOREIZLIVNETHD Z L RHERTE T,

AU NREUEM ZTRINT DL T =D TR APRELETLT, 7 —[lE~DE
BIX D7 EIR AT BEALROSS T &R MEE L CREMEIR T 570, 7 m
—EIFRFEARET I ONTIKRTT 5, EOICEEKNITIREICEFELTEBY, 7
0—fEDKRFEIZIZALVEDIEIDRENVEEZOND, BEEOH LOBICIZZENAL
DEFRIZOWVWTHLEBENLELERDL ETHEIND,

323 MEMBIUOHMESBEERREOEELZRETIEAICET »ELE

ATE CIZEE K D2 b, A owRN, & 22 b REEM OFRM, <> b
T A N OB B O RENPE I X OB BERPLIE I RIE T RHEIC O VW TELE
L7, BIETHIR_7 B0 | FFRURIE DI X 5 S BB 13 sk AL et + &
i L7256, MHEE S E ORI & S IR CH B 0 BEIRBLME ISR B L2 5 2 5729,
BRI OIREILIIVRETH D, BGOHEEHBEYOREEIIE~Y TH Y | i L O
WZIREINE . MR BEI I 2 R T A Z L II TR AEETH D, F T, iS5
FO L BRI [ 6O 12 L B #kHE & AL LB+ T3 %2 v B FiEIC>W TR LT,

F. MELATRE/AR M. o F VB EOIC K D HEELAE I > CE LA
T DEEOWENNE, MRy BEIRBUME ORI SOV TERT 5, B bR & Tk
X< DHEAE, HOR LLEROFEICH WO D720, BIC X DEESCHBI AR
AIRECTH Y . FENMER X OB By BRI BLE D R & L C 7 v —fEIX 160 mm DL ||
TV =V U TRIF 1%RBELPHNOND Z ENEZN, RIFFETH—F v hELTND
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T RETS YL BRI L EE OB LA & U TR B 6O TIEIC K o TRk MEE b AL 1 %
I DLE NAT L — 2R B X 2B AR 7=, 7 2 —fi 100 mm 2L E|
TV =T TR Y%K A REN . B BB O YRR & L TR GE LT, FEERIC
ERI L 727 2 —fE 100 mm F2£E O RAK TIX, 22 AR ENRET DL OO, EE %N
25 EOHBIEMA S Z L TCRIEN2WZ E2HERL TS,

X-73 124 EER U7-Bt ok Mg dh#f 2 m U, #£-15 I L 72k o B %45 %
Ue & BRI U RT,

73 E U 7o I HE R A o0 LA N A i R

*-15 A U 7c B HERE Y 0 %) 4R Bk KOVl R AR 5L

Dyo[pm] | D3o [um] | Dso[um] | Do [um] | Uc [-] | Uc' [-]
FLfEJe + 3.1 10.2 17.8 22.7 7.32 1.478
2373 10.7 117.6 289.5 332.0 31.12 | 3.904
IS (RE) 16.4 72.7 198.4 261.9 15.95 | 1.234
IR (WER) 164.2 304.0 375.6 409.8 2.50 | 1.373
e 41.6 63.5 81.7 92.2 2.21 1.051
ST KL+ & RERD O
o 5.2 26.1 60.3 77.9 14.86 | 1.668

B4-74 \ZEBIRERE DI X o TR U 7 e E B b BE + CE R o i & 25
kg/m®, & A > R REALHM OERIME 100 kg/m®) O FENE I K OB BEHCHTME & fkz
DERAROREFRERT, EREUETH L FRBEHH OBRIME, & A 2 FRELH OB
&R OWFGE b B LM IS LB A8 E 0l KM, MHR B2 & OMREZ - 312
FEDME 2 BBRAJICILE Lz, RTRLEZZ 0y MO FREINER X O B BEER Bk oo
LWL TWDHIERETH D, MRS EAENRY 30%ARN) HH. WTofH
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BKEICTREE L THREE, MR DB O R EZWME S EL IR TE R o T,
[3.2.1  FRFAHEE DI X 2 MHEE BT O R E ] THIR 722y, —RAYIZITARL
53 A HR 25%~30% AR OFUE 2 H W26 T O ENE . MOy BEBR S 2 i 72 9
TEERT LB WRER T —ANFET 20, KR THWIZRBHIAEY 2 &
xR bDeadA/EEEEREY THY . ALl Rhole, o K-74 TR T
K DT, MOKLGy & A R ey & < TH A E K MR DR THREIME I X OB By
HERPUME D SRAF 2 723 K O RBE R H Y | MR & A 2R IZT T & K 2 IR E
TOHLZLEMTERWI ERHEREINT,

B-74  HORL 0 & A 3 L W 5K o AR

[X]-75 \ZHIKL Y & R OE (30%A0H) sEHC N> M A % 70 kg/m® BRI L,
B AOREE D K o THESRL U 72 ke B L AL+ (R e O N & 25 kg/m®, & £
> b REEAM OTRIMNE 100 kg/m®) OB L OBy BEHHUE & KL & A R
Bfa %z rd, RCaRLEZ7 vy hOAREIMERS X UM By BB O FEHE A 72 LT
LEMETHD, XU MTA MR TZSE . MR 5 A LD 30%A0 O 0T b it 8
PR X OB S BRI RRE AT T 2 e N TE 2, 2D ZEnb, MRS EER
MR HEE HERE W) & T D CERADREE DS K D kA AL EE - AR B A Ak
DEBENMRNEEHERBD IR D E A RO VRECHER L AZEA L THWS
TEMRETHDLENI Z EN ol
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X-75 X2 b A FEIRALESAEOMK &G R EMIE KL DRM%

HORL 2y & A 7200 T S ISR E D I X 2 E E LB+ TiEE v 5
FENRETERWEHEINTZT-0, TOREBIZEBGRE D 2 EKEDOEITEE S +
DOYEVE < JRMEIZFE B LTz, X-76 ([CF AU E DI X - CTERL U = il & B b+ (GF
A O VRN E: 25 kg/m®, & A > RREMEAM OUINE 100 kg/m®) OFEEME, ok
OB PTME & R B O BR A R T, RTERINTWD 7 a v SR WEIE, Ay BE
BHHEOREL G- L CVWAERNTH DL, MIEEH L I3 LOBEOHEAELET O
TIRMEIR S we L BPERR R wp DETH 5, IRMERARBRIL IISA 1205 IZHE ST
5 ETIT VD WP R ER X JIS A 1206 ICHE SN TW5 HiETIT- 7=,

90

80

70

60

EEEEE
CceeO
OeEEEd

50
40 |

30 .
® Silica sand

20 | M Hiroura Bay(Mixture)
10 O Imitation sludge

Initial water content [%]

0 OSilica sanq + Kasaoka clay

0 5 10 15 20
Plasticity index [%]

X-76 FEVEFEE & A& K e oo B R

X-76 NOMMIERBENARE L 2 21FE, PHHIEKELREI RIS, &
oo BMERRESA RS WIE E | EIPER X OB B3 B & 0l 72 3 9130 & K be o S
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WEEIMT D mICH D, Lcd > T, EREOM TOBRIZREOMBLS & A3, KER
FBMRRERET D & TG K, ARG, B A FREMEMR
MEREIZONTHDIREOBRF D AIEEMENX-76 ) BIRIEB I LT,

KI8T X -76 DRI SHEE SN 5N IR Y & 25 kg/m®, & 4 > F R [EL
% 100 kg/m’ IR L 72 B A IS BRI E K w 2RO D Z0OHEXTH D, 72
B, RA)ITENER L OBy B PUME O K UE 2 i 72 S0 & KL O B E % 18 5
o 7o ldhig (X-76 OFER IV EBIEE L TRE) i/ R IEIZL > THE
L7,

w=11.2log(I, +1)+55.6 (18)

PLEX D, &AkiE DI L oMM EELBE -2\t L5 25856, X-77
D7 —F v — bOFNAICHES Z ENTEIE, L0 MEICTEINE, MRy BRI
DIMEZTG T2 LT R E O I X 2 EE ELLE L AR TE 2B 2615,

LWL S, KFECIHEHABRLETH IR A FERIMLESACBIT 5
e, OB BEREUME O R E 2 W - T S K. B O InE, B A v R R
BALM OWMBOB A /NT VA OWTIEHALNCT D ENRTE oz, EED
i T CIEMRL oy & HEN RV EREED A CELMZERT 22605200
B 728, 5 I I E O X 2 M E B LA T EE WA EOICiE s ®%, N
YA R EORER T EH WG A OIS X O B BTN 2 T 72 )
MEKLDOHEE FIEZRFT 2 2 EBMEICTRD,

Flo, ABRERAZVWHIKZ2 E THWOR DA, BLICE HICmWIHE AR K
DML, R ORINES L O A v FRBECH OIS BI04 5 A RE
MRnd D, TOGE. ZOFIEITME) ZENRTEX WD, MG KL, SRS
DOEME, BA Y FRBEALM ORI EOR G /NT > 22 HOW TIERITIAIC L » Tk
ETDHLNRL, B OMFTORMRIK > TN D,

Obtaining
the sludge

Fine-grain
function rate

///// \\\\\

Measuring /,, Addition of
bentonite

=(18)
X1-77 ERHOREE O X DS E LB L+ O ERISGERED 7 rn—F ¥ — b
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3.2.4 TR & MEFE

B-78 1F AR BN B DM N X DR AW ) oo LB ERE ks DELZ R L
b THhD, ERMER LY HRMRY ORMENSHEINC &b 20, BBAE AKX
BN EH L Thnaolzxt L, BEEBEIIBA L THWDZ RN, Ziudd
W ORMEBNZ VIZERBICHTO2MEN LA L TWVWAHZ EERLTWS, D
F 0 EAOREE DI X D EHE R L ALEE - 0B A T B AR E 6O 12 K D e R [ b AL
HA L ERRICE R 2 N T 2 Z LIk o TRAE LI WHUBME 2 Ak 2
TENRTEBLEEZLND,

1000 ¢ . 1000
100 k ] 100
*— ¢ — ® ]
= : o ] <

F 1 o)
n_". 1k « 11 =
W g —B—Kd %
0.1 & 4 01 X4
001 gy 1 001
0001 L ' ' ‘ ' ' 1 0.001
0 5 10 15 o0 95 30 35

The addtive amount of paper debris [kg/m?]

[]-78 B [ 6D 1 K D ke L AL ER 2 B 1 & BRAE A WS ) LR BRI K
(T4 R e TN B D

479 F Y [E D1 K 2D MRAE L [ AL B+ D= £ RBRGRS SR & B ARG [E 60 18 K D MkkE
B FEA LB A DR 12 A Bk R
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X-79 (ZH R [ 60 12 X 2 MRAHEE [ LB+ o= R R B SR & BB [E 60 12 DAk
ME B S AL AL P = D Rl BRAG R & D LLik 2 7R 97, FREOHE [ D (2 X 2 #iHE B E LA+
. BRUREE OIS K DA E EEAAE RV b S S IR EBENE NI EN TN D,

3.2.5 ELIEARIE Lizxtd B A M4

BRI ATIR U722l 0 R LakBR & RO HiETIT - 72, X-80 IZffikikod 0 41
INVREB IR0 A 7 VIFOFEZRT, 72, K-81 B LUK-82 IZH A 7 1Hkic
PEY MR E I OT OB ER LI T 742 RT, EH DAL D IER
TR R ERL L2, T 2 F v 7 EF—)L FRICKEREY | KIALUS O ERSY A3 [H
fLLTRELELDOTHDL 0V A 7 VKL 10 A 7 NVEFEOBEENLERINLD LD
2. EHHOREHZB W TS A 7 OB KoL LITR oo T,
MR ICE L Tk, EHLO0RBHICEBWWTH HEMETH D 125kN/m? DL L2 2 L
TW, £72, HEYW CBLIOHEREY D O 10 VA 7 VEFOMEERE L 0 A 7 LI
DREEFREIZX L CENZTI 105%., 89%TH V| MAEDO BIEME CTH D 90%LL L%
BRUAMWMET DR LR, BEOTHIZEAL TX, A 7 VEOHEINIZ LV
MU, &I S%ATHR E oo nWEB 26N, LLEDZ &bk
B k0 ER L 7230 1T, BhaofE oI X 0 MERL L 72 g5k & [RERIC, FLimid D
W LUICK L TEWIAMEZ RS 2 B ohoiz,

0t A1 27 10 %A 7 )L
(a) EEPEHEREW) C
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017 10 1 7 v
(b) HEHEREY D
[4-80 HzimAE D IR LAERIZEK T S 0914 7 Ve 10 A 7 V& T 1% O IR DRk 1

-81 A 7 VI DI S o8 T D 21k
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X-82 ¥ A 7 VB DN 5 I OT DAL

3.2.6 FREERMEI L ONEAKM: D PR

ARBR T, A ORAHMZ 7 HAB L 28 HREE L, 2o fiikic
BL CRBREIT 72, }-83 BL -84 I TN DOFEAYRK TR EZ 1T > 2B O
HEREB L OEKERER L7 T 72733, BEREICEL TX, E50 0D
7THEAORR CHREREO BIEMA2HE L TRY, 28 BFEAERKIZ, BA Y FRE
MOKRBEIGNEIT L Z LICEVBERENRESEMLELEEZ X NS, BAKIE
BB L Cix, 7 HEADOKERICB W T, HEY D ITEEMEZHE L TV N HEEY
CIIffid LW olz, 28 HEAEZIZB W TIE, #HEYW C IXEKBEN 7T HEAD
RO RRE I L, S D XM L2 Slc kv, Wi & b B M Z
BT DR Lo, 22T, £-16 ITHBREFOZNE OB O I %2R,
ENOHEFEY DT L QTR EEICENTEAE RN, HEY C 1328 HEAD
MR AR OGIRBEE LT T HREOTBEEL D L REVWI LR ND, ZhiE, A%
TERIT 2B OMENFKR E VWS ZERUEDEZLND N, ® AL FRELM DK
FOSIZE VAR L= MY U H A BRI EZM O Z L2 X D 28 HEADTIREE
MNTHEADELEEZIDVHERELS R BZZOLND, WTHIZL A, BEARBEIXIA
Ut CThiuE, MBoOEA L EERBEBRI DD Z D, MREENE N 28 HIE
EDOHRE DTN, BAKBEN/ NS ODITLROMERTHD LHRIND, BEA Vb
REACH O KIS N ETT DI T, MBEAED LT e 22 R DS
KFBEIZSHITHADTHZERNBZND,
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[X]-83 AWM & AR E L o Rif%

-84 LW & KGR ECE D BIfR
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Fo-16 FAIM LB O R

EEHM MREE

[B] [g/cm’]

RIRHETEY 7 1.115
C 28 1.222
RIRHETEY 7 1.261
D 28 1.271

3.2.7 BN

-85 3 L ONXI-86 (ZHERE W) C.HEFE Y D 1T B9~ 2 18 5 5T Bt /K B Bb & #5608 I 8 o> B4R
ZarT, ELLOMMERICEW T mREIMBAKELRD ERITAONRNoTe, T2
TK-87 ¥ L OKX-88 (ZHEAYHH[E 1T K 2 Mt B B AL LB £ O fE IR & & o 7o 1t 7l AT Bt
KIEFEHORKREOEZRT, TXTORRKICENTRBREMEZH L T0DH729,
105 6] T B K bR D Fie KA 3 71y S U B 23 L o fER BRI 12 Bl A~ e 1 1 B 1Y R S S
WeEEZOLND, HEY C BIOHRY D O REE24 5 L. & HICERRKIEOIZ X
D ESRL U 7o M L AL 0T, BAOREE OIS K D ERL L 2R K 0 b |\ BN 5E
EEA LT\, fMEEELEE LR L2 L ThH, FEEOIC L DKo F
BL BRRER RN EWIRERER ST, LML, TORENSFIFRIEOIZ L Dk
IO FVRMMEEICB DN TENLTWD EIZEWEIn2wy, SRR L7-8fEERE O I
X AT, EEOEH N DR, EHICEKEHESC L THRAERREIZRD L)1
ZEDEITZIE,. BBREZEOL ZERAETHL EEZEZLNDTZOTHD, —FH.
ErkEE O 12 K o R, AU LiIAD Z L ic kK W iR KA 1ERS 2720, BE L
T2 ZEEIARAETHY, BIRELFDOLIRMITRNEEZXLND,
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[X]-85 it 3 [H] Bt 7K oD B ] 28 AL (BRI HERE B ©)

IX]-86 i el Fi] Bt 7K = 0 ey ] 28 Al (82 HEAE ) D)
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1] -87 3 el ] B /K 1 Jb oD fje KA D be (B HERE M) C)

[]-88 it I [ Bt 7K = FE 0D s KA OO B (R HERE Y D)
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328 E¢&®

AW TIE, AR LA RIG Rt EOBE L L THHT 2564 8E L, B9
B O L0 ER L 7= R O BEREMEREM 2 1T - 7=, REHIHEREY C B L OHEREY D
D2 EEE W, A IKLRBRTIZ, EbLoREICBWTHH A EoSk
BEOBERE O L WAL A LS BRI E 12 X 2 ke E B AP+ & [FER
(A 2R Ui, — B EME RS X OB KRB TIL, 7 B4 L 28 HEA DMK
KEHRABELRABREITo72, THAEATRBREB IR -2 2 A, BEMRE O HIEHIX
WRT D0, BRI BEMZE LR WSRAENFEE L, RIZ 28 HEATRER
EiTo7 L A, TRTORBHII W T, B E I L OWEKRE O B EE 2 3 2 3
HRER Lol THIE, BEAV FOKRKIENEIT L2 E THRENBI IND &
EBITHHEOMBENE D LIz TH D EEZ LN D, MK L ZdlEHHE KR Tl
2R ORBRSME TV, BIREEDIC & D 3 FIEO BEEK & ER IR E D12 X
DRI DN T, W R K E O e R A el U7, 2 ORE R, §ufiE o 12 X
LR IT B ARG [E 01T K D fEIAR &t L TR E WEIREAZ AL TV D
DRI,

PLEDFERNG | B0TE OIS X 0 ER U 72 e B AL AVEE 13, M b o7 144
ELTHHTA7DICROONDEEEZA L TVWDL I EDRMREINT,

Rk, BRI O K D MEHEE B ALEE A2 D TR B IRE BTNV TRBRE
TAEER L, BABRNERE TICB T 2R BN X OWMAEOHEEZIT 72, X-89
FELET 7 Lar Ny 7 ThY, NEICER 2R L7 U2 FBE L, [X-90
7 var Ny FTORBERETCE N, o RICTVary Ny TEEy ML, B
O BN M O EHEE B LB L AT LIAA TV A TH D, K91 1% 1 D&
A, AL TWDERTTH Y, [X-92 (X585 L7z B 00%EE O 1 X 2 e e [E b s
ToELETHD, M-93 BLOK-94 1 IWA% 2.5 r HRB LR35 » AR DEETH
L, MHEEIRIZEAER LT, B TEWIHRE &R X O AN R Sz,

-89 HIgEYR T2 ANT-7 L ar RNy K90 ,HH/OET . 7L ar Ny ZoOEBHE

Z IR TR P ERIZ B B o fHE L [
B e+ % i LiA e
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4-91 —@EMOFEARL, BB L TW LT [X¥-92 S8k L 72 FFAYHTGEE O 12 K 2 fikife E
(b AL E £ oD K+

[X]-93 Bifi1% 2.5 » A% DK L ORET [X]-94 Bifi1% 3.5 » A O L ORET

4. %

2

AW TIE., HERHERE Y e LR - T A A L, et o s nWE LM &
AT DI EEEME Lz, FEii LE25E L., BI0HE O X 2 M E E e+ &
FREOHE [E D12 X D ke B AEE - o 5 2 Epk L. WHR R - WA - #EE KM -
Mt B ME DBEREMENZ DWW TRFT L7, & OSSR EER SR MM BB - Tk %
WHTHZ LT, EMOEWE LM ZARTE D Z LA MRB SN, BIBFEEDIC
X DA EAL AL+ Cid. B TCTU O BEEICRRmE NV RE o, B
B 8 01 &k D MEE EL PR L TIZ 2R To REMAZ 27 V7 L., MR TEWEEREM: %2
BT 28BEMERD 2 ERMEERINT, 800F X OEROREE D2 X D #HEE E A1l
LB O FIZk LT, Il ER R T O ENTE L, RUFFEARRIC LV GG
TEEOLL - BEREDNFEB I D EZWRF LW,
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5. B2 M

1) EET - EEOIR &I 2013.11.29.
http://www.reconstruction.go.jp/topics/main-catl/sub-catl-1/20131129 gennjoutotoriku
mi.pdf (Z/ 2014.1.30)

2) e Al EHERER Y a o~ lla HERE G EFEZE~, 2011.5.
http://www.city.sendai.jp/shinsai/shinsaihukkokentou/pdf/vision/vision881.pdf
(2 2014.1.30).

3) BRI  BRELBEOREIHRDITA KT A4, F 4%, pp.1-43. 2012.
http://www.env.go.jp/jishin/rmp/attach/josen-gl-full ver2.pdf (P 2014.1.30).

4) HHEN. EEIL, EREE, WHIEZ., AHE., AHME., DA TR
MEma s RAZ AW LWEEAKRLIE LY 31 7 0V TiEORS & HEE E AL
JVER A D 5 FE R . Journal of MMIJ, Vol.119, No.4-5, pp.155-160, 2003.

5) Hanson, G. J. and Simon, A.: Erodibility of cohesive streambeds in the loess area of the
Midwestern USA, Hydrological Processes, pp.23-38, 2001.

6) Blaisdell, F. W., Clayton, L. A. and Hebaus, G. G.: Ultimate Dimension of Local Scour,
J. of Hydraulics Division, ASCE, 107-HY3, pp.327-337, 1981.

7 FINEA, LIEE— Rl PG, SRER. REES TS a2 RML
OV M A MRE OB TER, M T 2% 38 I T2 e R £
FEH 5 (CD-ROM), pp.2403-2404, 2003.

8) BAREKWS : EX L L, KL THE#. p.106, 2010.

9) ALATEA. JIFFEZE, FIERE S, AR —F, FHMiEd  E B To) s Ve
Y OBME T X T LD, EARFEEGICE. Vol.652, No.Ill-51, pp.287-292,
2000.

10) BB —pk, WINR—., SWE—, HEME, L8R « B O SEED ko
TeODEEAMELMNmICKITH8ME=F) 7 HELYY ¥ —TF L,
Vol.1. No.3, pp.57-69. 2006.

11) BEFIE, B8 —pk, ZINAR, wINE—  Elo o2 MW BEmRICx 3 5 &
XA B EREO Y 7T F A LAFREAREFM, EATESmICE C. Vol.6s,
No.2, pp.564-578. 2009.

12) () Jedmi@sg it o 2 — @ @mIleomEFH - Ao (Lo v
—7) LENF TR R R E S, IHERE LARUIEET v2 BRIGIRS R + O A M,
pp.77-82, 1997.

13) BRE544 : 8,000Bq/kg % # 2 100,000Bq/kg LA T O BEEN R L5 D WL 4y J7 5 B4 5 J5 #
(22T, 2011.
http://www.env.go.jp/press/press.php?serial=14161 (& 2013.7.3)

14) EfEoL. SO, ARFEN « MHEE AL B + o B R EE 2 B9 2 FEBRIAITZE |
FARTWREICET LAY Y AGwCE. Vol.l, pp.1-5. 2008.

85



15) SAMEN WTEE, BHIE ORI LRROMHMR I B9 % ZERATE,

TRANZAT Bk N B AHEFE P 58 1t = AT 52 B BR € A AIE 22 i 2 fm 3C L pp.81-87, 1997,

16) fLEIVE N T2y« BB AL F5 X, pp.76, 2001.
17) mffoh, BEFIE, FHEA - BEEEEY O FERIC X5 AN LH SR, 2 6 [

TR FICET L2 AR YT AFmILE. Vol.l, pp.7-12, 2012.

18) ZEMHE . MR, ST FLN : B AV PRLETUH + O MY K UiNAM, &

A2 MBEE 45 EE A 2 N KRS FEEE . pp.844-849, 1991,

19) iR FEBR T H b gEt o # — M E THICR I 2RBIRAAE TIEEIN~ =27 /1,

pp.129-130, 1999,

20) AHFIERR : Lo Bl L AL EE T9k - s R £ - e oo B AR By, ot ik

6.

pp.21-81, 1997.

WrIEFER
R HEFE ) 2 O T i B B - o B AKPEIZEI T 0 — B 5. LRFRH 67 [H
EREM S E . CS10-005, pp.9-10, 201249 A 5 H.
ARAE L AL+ TR IS K D R HEE Y O E P L & N THUBE SR, 25 23 [IFE3E
W EIRTE R TP IE I R S EE A SCEE . pp.181-182, 2012 4 10 H 22 H.
Study on Durability for Erosion by Rainfall of Cover Soil for Radiation-Contaminated
Soil Made of Tsunami Sludge : A Consideration from the results of Jet Erosion Test, Proc.
of the 3nd Vietnam/Japan Joint Seminar on Geohazards and Environmental Issues, Paper
No. S3-1, pp.1-11, 2013 43 H 14 H.
Study on Durability for Drying and Wetting of Cover Soil for Radiation-Contaminated
Soil Made of Tsunami Sludge, Proc. of the 3nd Vietnam/Japan Joint Seminar on
Geohazards and Environmental Issues, Paper No. S3-2, pp.1-7, 2013 4= 3 H 14 H.
Study on Permeability of Cover Soil for Radiation-Contaminated Soil Made of Tsunami
Sludge, Proc. of the 3nd Vietnam/Japan Joint Seminar on Geohazards and Environmental
Issues, Paper No. S3-3, pp.1-9, 2013 4= 3 H 14 H.
W HERE ) 2 WD To O eV Y 88 B A O B K PEREAf . B - SRS
ST, pp.173-174, 2013.
L HERE ) A T\ T2 UK RB TG B 178 A O iR & MR REA — 7K A R 2L 1T K A i
REERBR -, B - FMFEFTRISWEE, pp.175-176, 2013.
B HERE ) A O T2 B RB TG Y 18 A O iR &R REAN — FERVIC K D iR & ek
B —. B - EMFEEEREZRESHEEE, pp.177-178, 2013.
R HERE ) 2 D T2 i e g L7 LA O LR 0 R LIS 3 D A PEREA . &
- FMPRRFRSHEEE, pp.179-180, 2013.
B HEFRED 2 W T2 U BTG 9 B LM O MR EMEICET 28, 79 A 0=y
7 A, %33 5. pp.13-18, 2013.

b

SREKE

i
N

86



B HERE D 2 W T2 O RB G 9 18 LM O MR &M & RERE & ORMR, 77 A
=7 A, % 335, pp.19-23, 2013.

FERHERE ) 2 W T2 e s L8t OB K PE L SRERME L OFR, T T A
=y 7 A, % 33 %5, pp.25-30, 2013.

Development of Ground Materials and Cover Soils by Recycling Waste Woods and
Tsunami Sludge,Journal of Japanese Society for Experimental Mechanics, Vol.13, Special
Issue, pp.s108-s113, 2013.

FEWMHER Y 2 DT EE LA Lo R & L IRFBICHET 5 BAEER . B ARFR
J1F il e S 2013 AFEEAE KGR 23 . No.13, pp.216-221, 2013.

Study on Durability for Erosion by Rainfall of Cover Soil for Radiation-Contaminated
Soil Made of Tsunami Sludge : A Consideration from the Results of Jet Erosion Test,Proc.
of the 8th International Symposium on Advanced Science and Technology in
Experimental Mechanics, 2013(CD-ROM).

Study on Durability for Drying and Wetting of Cover Soil for Radiation-Contaminated
Soil Made of Tsunami Sludge,Proc. of the 8th International Symposium on Advanced
Science and Technology in Experimental Mechanics, 2013(CD-ROM).

Experimental Consideration on Relationship between Failure Strength Property and
Permeability of Fiber-Cement-Stabilized Soil Made of Tsunami Sludge,Proc. of the 8th
International Symposium on Advanced Science and Technology in Experimental
Mechanics, 2013(CD-ROM).

Study on Durability for Erosion by Rainfall of Cover Soil for Radiation-Contaminated
Soil Made of Tsunami Sludge,Proc. of the 8th International Symposium on Advanced
Science and Technology in Experimental Mechanics, 2013(CD-ROM).

Experimental Study on Durability of Cover Soil for Radiation- Contaminated Soil Made
of Tsunami Sludge against Erosion by Rainfall,] of JSCE, Vol.1, No.l, Division C,
pp.530-539, 2013.

FEWHERE ) 2 D TR L 72 I RE TG Y 18 t M O MR B PEIC B 2 0F28 . FE2BR
717, Vol.13, No.4, pp.339-345, 2013.

FEMHERE M 22 D TR AE B L AL B - D [ RIS X9~ 2 MR B M X NR BB
BE3- 2 mAhaklh, FEBR ). Vol.13, No.4, pp.346-352, 2013.

Study on Cover Soil for Radiation-Contaminated Soil by Placing Type Fiber-
Cement-Stabilized Soil,Proc. of the 4th Vietnam/Japan Joint Seminar on Geohazards and
Environmental Issues, Paper No. S3-1, pp.1-19, 2014.

Experimental Evaluation of Optimum Making Conditions for Fiber-Cement-Stabilized
Soil Made of Tsunami Sludge,Proc. of the 4th Vietnam/Japan Joint Seminar on
Geohazards and Environmental Issues, Paper No. S3-3, pp.1-8, 2014.

Study on Durability for Erosion by Rainfall of Cover Soil for Radiation-Contaminated
Soil Made of Tsunami Sludge: A Consideration for Placing Type Fiber-Cement-Stabilized

87



Soils,Proc. of the 4th Vietnam/Japan Joint Seminar on Geohazards and Environmental
Issues, Paper No. S3-5, pp.1-9, 2014.

FREIHERR W) & O T WOHE B TS AL B+ D Bl R RS I B 0 — B 5%, Rk 26 4
JEER - EMFRFEFTRE.
http://www.mmij.or.jp/convention/doc_file.inc.cpx?est=770288f507e¢0754ee4240f495562
ee07, 2014.

FT AR e B [ AL PR 0 & 2 IO BTG Y DB B D P8 SRk 26 R R
- EMEEREFRE.
http://www.mmij.or.jp/convention/doc_file.inc.cpx?est=3dce63613c8f6659188c47931fc8
8117, 2014.

R HERE ) 2 MW T2 ST se G Y 78t O SRS Rp i & B K PE L O BEfR . EARYER
55 68 [ R Al e i 223 2L . CS5-001, CD-ROM, 201349 H 4 H.

7. FEIRFPEERE O BUERTL
Lz L

8. MAMEX

88



9. EXHE

PURPOSES

On March 11 in 2011, a very big earthquake occurred in Tohoku district in Japan. This is
called “The Great East Japan Earthquake”. This was the largest earthquake on record in
Japan and magnitude of it was 9.0. Huge tsunami was generated by this earthquake and the
coastal area of Tohoku district had catastrophic damage. Many houses were destroyed by
tsunami and a large amount of rubble was generated. At the same time, a large amount of
tsunami sludge deposited on land. The main reason which has delayed the restoration and
reconstruction in the disaster areas is a large amount of rubble. If the high quality ground
materials can be produced from waste woods and tsunami sludge, it can be considered that
the restoration and reconstruction in the disaster areas will progress greatly.

By the way, we have already developed a new recycling method for high water content
mud such as construction sludge by using paper debris(fragments of old newspaper) and
cement in order to increase the recycling rate of construction sludge. This method is called
“Fiber-cement-stabilized soil method”. The modified soil produced by this method has 3
main features, that is, 1)high failure strength and failure strain, 2)high durability for drying
and wetting and 3)high dynamic strength. Therefore, if the tsunami sludge can be modified
by Fiber-cement-stabilized soil method, high quality ground materials will be produced and
the restoration and reconstruction in the disaster areas will progress greatly.

Furthermore, excavation of the ground surface has been conducted in Fukushima
Prefecture in order to reduce the spatial radiation dose. Excavation is a useful method to
reduce the spatial radiation dose, but the excavated soils have to be kept safely and securely
for several years. If the modified soils can be used as the cover soils for radiological
contaminated excavated soils, safe and secure keeping of radiological contaminated
excavated soils will be possible.

Therefore, the purposes of this study are to develop the cover soils from tsunami sludge
by applying Fiber-cement-stabilized soil method, and to investigate experimentally the

strength characteristics and durability for drying and wetting of modified soils.

PROCEDURES
(1) Erosion Test

Durability for erosion was estimated by both a submerged jet erosion test and outdoor test
under natural rainfall. In the submerged jet erosion test, the eroded depth and elapsed time
were measured and then both critical shear stress and the erodibility coefficient were
obtained. In the outdoor test, the durability for erosion was estimated by measuring the

volume of soils discharged from the embankment.

89



(2) Cyclic Test for Drying and Wetting

Table 1 shows the procedures of cyclic test for dying and wetting based on final report of
cooperative research developed by Public Works Research Institute. One cycle consists of
drying for two days at 40 degrees and wetting for one day at 20 degrees. Observation and
taking photographs of specimens are carried out after drying and wetting of each cycle, and
unconfined compression test is conducted after prescribed cycle to investigate the change of

failure strength and failure strain with increasing the cycle number.

Table 1 Procedures of cyclic test for drying and wetting

Specimens 1 cycle Confirmation item

*Unconfined compression test after
prescribed cycle(Oth, 2 6™ and
days at 40 degrees

#5%10 , 10"
and wetting for —
[cm] *Condition check and photography
one day at 20

Drying for two

of specimens after drying and
degrees

wetting of each cycle

(3) Permeability Test
Permeability tests were carried out by using a falling head permeability test apparatus. In

each test, 3 specimens were used, and the hydraulic conductivity was measured.

(4) Cyclic Tri-axial Compression Test

Dynamic strength of modified soils made of tsunami sludge were experimentally
investigated by cyclic triaxial test. Each test was carried out based on Japanese Geotechnical
Society Code (Method for cyclic undrained tri-axial test on soils, JGS-0541).

Test conditions set for cyclic tri-axial test are as follows. The back pressure is 200 kN/m?,
the effective confining pressure is 100 kN/m?, load frequency is 0.1 Hz, and half amplitude
of axial differential stress is 32 kN/m?”. Here, the back pressure is the internal pressure of
specimen and applied in order to saturate specimen. The effective confining pressure is the
external pressure of specimen. In this test, original (unimproved) tsunami sludge and placing
type fiber-cement-stabilized soils were used to compare the dynamic strength. The specimens

of original (unimproved) tsunami sludge were made by using dynamic compaction method.

RESULTS AND DISCUSSIONS
1. Experiments by Dynamic Compaction

(1) Erosion Test
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The durability for erosion of fiber-cement-stabilized soils made of tsunami sludge was
experimentally investigated by using the water jest test apparatus. Specimens were made by
changing the additive amount of paper debris and cement, and the effect of paper debris and
cement on durability for erosion was estimated through the experiments. In result, it was
found that the critical shear stress increased with increasing the additive amount of paper
debris and cement. Furthermore, it was confirmed that tsunami sludge can be modified to the

high durability cover soil for erosion by using paper debris and cement.

(2) Cyclic Test for Drying and Wetting

The durability for drying and wetting of modified soils made of tsunami sludge were
investigated because the durability for drying and wetting is an important factor when the
modified soils are used as cover soils for radiological-contaminated soils in Fukushima
Prefecture. As a result, Cement-stabilized soils deteriorated largely with increasing the cycle
number. On the other hand, Fiber-cement-stabilized soils did not deteriorate even if the cycle

number increased. So, it was confirmed that they have high durability for drying and wetting.

(3) Permeability Test
It was confirmed through the permeability test that fiber-cement-stabilized soils satisfied
the target value for hydraulic conductivity if the fiber-cement-stabilized soils were made by

adjusting the initial water content of the sludge.

(4) Cyclic Tri-axial Compression Test
It was confirmed through the permeability test that fiber-cement-stabilized soils satisfied
the target value for hydraulic conductivity if the fiber-cement-stabilized soils were made by

adjusting the initial water content of the sludge.

2. Experiments by Static Compaction

(1) Erosion Test

Specimens were made by changing the additive amount of paper debris and cement, and the
effect of paper debris and cement on durability for erosion was estimated through the
experiments. In result, it was made clear that if the paper debris is added with the sludge, the
durability of the modified soils for erosion increases largely. That is, it can be said that the
durability for erosion can be increased extremely by applying placing type
fiber-cement-stabilized soil method for the tsunami sludge.

Moreover, proper initial water content of the sludge was experimentally investigated in
order to conduct the placing construction. As a result, it was confirmed that more than 30 %

of fine-grain is necessary in the sludge to conduct the placing construction. The necessary
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initial water content of the sludge is easily obtained if the fine-grain mass rate included in

the sludge is measured.

(2) Cyclic Test for Drying and Wetting

In this study, the performance of placing type fiber-cement-stabilized soil was
experimentally investigated. Two kinds of tsunami sludge were used, and specimens were
made by wusing static compaction method. As a result, both placing type
fiber-cement-stabilized soils satisfied the target value of durability for drying and wetting.

That is, placing type fiber-cement-stabilized soils had high durability for drying and wetting.

(3) Permeability Test

In this study, the performance of placing type fiber-cement-stabilized soil was
experimentally investigated. Two kinds of tsunami sludge were used, and specimens were
made by wusing static compaction method. As a result, both placing type
fiber-cement-stabilized soils satisfied the target value of hydraulic conductivity. That is,

lacing type fiber-cement-stabilized soils had enough low permeability.

(4) Cyclic Tri-axial Compression Test

In this study, the performance of placing type fiber-cement-stabilized soil was
experimentally investigated. Two kinds of tsunami sludge were used, and specimens were
made by using static compaction method. It was confirmed that both placing type
fiber-cement-stabilized soils showed high dynamic strength compared to the original

(unimproved) tsunami sludge.

CONCLUSIONS

In this study, the procedures to produce the cover soils for radiation-contaminated soils
from tsunami sludge were developed for both dynamic and static compaction construction.
The cover soils produced in this study had the features such as high durability for erosion,
high durability for drying and wetting, low permeability and high dynamic strength.
Especially, placing type fiber-cement-stabilized soils had high qualities, and satisfied all
target values. That is, it was confirmed that placing type fiber-cement-stabilized soils are the

best as cover soils or radiation-contaminated soils.
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