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WFZER R OBEEL (J23C) : Typical geotechnical disasters, such as heavy rainfall induced slope failures
and the levee failures caused by seepage, are caused in unsaturated ground. For the prevention of these
geotechnical disasters, it is well noticed that in-situ measurement and evaluation of the soil hydraulic
properties are essential to practical and accurate prediction of water movement in unsaturated soils. In
this study, a new field experimental method of determining the soil hydraulic properties in the near
surface of unsaturated sandy soils is proposed. Surface ground-penetrating radar was assessed as a
non-destructive method to measure the temporal and spatial variability of unsaturated seepage flow on a
homogeneous sandy soils. The in-situ tests for applying the safety investigation of unsaturated soils. The
utility of our proposed methods was demonstrated by using numerical seepage flow numerical analysis

and field infiltration experiments.

SEATIRTERA
(BHHHAL - 1)
[ERES XS keSS S
2008 A 5, 300, 000 1, 590, 000 6, 890, 000
2009 B 1, 500, 000 450, 000 1,950, 000
2010 £/ 1, 400, 000 420, 000 1, 820, 000
&l 8, 200, 000 2, 460, 000 10, 660, 000




T 3 e N =2
B L5R - B - L% - g 15
F—U— K HIETE, Bi%

1. FFFEBHAAE Y WD &

WA, R KON IEERL 0224, H
HE DAL DIERL & W - T Hiig 583
D% X, Aeafiiz cA L TnD Z
ENRLS RIS ND L H o T, L
2L, P62k D HE )BT DTSRI
ZOFEALENEI L TH Y, Riafn <
AN HIAR (C B9 PR3 L < BT
B0, AEFN L O Mg TR R ORI 1
REBIVIZSNTELEERS S, 12, &
f AN OFRA - RBIE b S TR
VW, 2O &0 BREFIHIC BV TIE, BED
BWEALEFH T — & 3 K OVFRAL E 55k
FROEHEPEETHLIEEZLND,
AT T ORGZF BT AR o+
BREERELSIE T2 2 ERMbNT
WA, Z ORI BT 5 RERITLL T O
EoThs,

(1) AR ANZ T 23052 & Pk T 2 e ic
FHERT U RBLEFTE DR
PrERBRIEI RSO0, 2, FE
BROZEWAR T, MBRZEKNEAS
DT ERRAEFRE TR <,
Z ATV B BTk AE (AR FO R
HE) MREAET DN, BB KRR
IKMERBRE DO BERZRER CIX, Zo08E
FAFLIREEZ B8 T 2 Z L3 TE AR,

(2) 7 il R i 0D 335 SURFPE LA B Fi= 2 O
B 52 HDEERERNTH D57,
MR 22 & IR K OO 26 8 4 il S 7=
AN FR VAR O EfEIZ A S TRV,

%, REFE, REafnt, RACERER, b AT U R, RIRER

ZOD, FEALEEK - ERGAR A FE
i LT, FHIBRZE S8 28 A B R 2 B
RIZBRETRELRAEITHIRL -,
KO REEDO SRR ERD Y X 2
V—va a2 RE T 2 mERH 5,

(3) ReaFniz &2 8h O I BT, fARL
UV — AR SRR ET D 2
EIIAEG TIER L, Ml R A A
BICT 572D DF LWBLGEHI A
DRBNPVETH D,

2. WO HEBY

K%ﬁ%ﬁf@ﬁﬁ%ﬁ%ﬁ%%i@i$
IR ENRE D FEREF HI 7 1 D BHSE &
K@W%%@%T)Vﬁi%@k@@%ﬁ-
RS AT LOWELE G L T& T, TR
ARyl a 7 M3 E = L X7 R TRl
N, BEEO Y R FAE A - R
BROGIEORE R LOERbICmT ToERE
HThs,

AL TIE, ZNHOHFREEE S DI
%é&f,%mﬁ%ﬂﬁbtwﬁ@#@%ﬁ
W5 EE DT RALERR - KRBT E %
BAFE L, 26k, BIfEIC SN TV e oA il
FMRZRO b 2TV o ABROMIBRZE K D5
B FAERIFEFEIC L - TIRIIL, Reaf
HiE 022 A R AR 23 C & D RN E R A -
REFEDIRE L T b OFEEIZERT 5
ZEEEMET D,

3. WHEDTik
(1) JRUAL 37 KGR e L 0D B 8



AN A T O JET i 7K AR 5k &
LT, ®KNMEKRKBITIE (Guelph
permeameter) % \— A2, M AFIH L
oo R T 1 A O T2 BB U A A
FT 5, ARBRII AR IZ S om fREE
FRAICE AN S 7B 10-20cm fRE D H
—IBEY L EHWTEKMBEEE AL
SRDLIIEFIC T NRBRBRIETHY
RN G, RERD RN Z K FRER )7 15T g
LTUTOREERL TN D,

OEHE Y > 7 D F 1 AD 4ch Btk
SEHEMARELTREY, BEY VT
BT AR LR K& 7 7 A
NOIEEEFMEITI Z ENARETH D,
@i Y > 7 b &4 D 3 o R
iz, JEHEE 900MHz O T > T F & Tz
a2 RY N TR E O E R i p L
— X ERETSHZ LIk, REfEEE
BT 3IWITREN FRETH ), MRS
LOPTE « NI K - T HAEAE SR M Al
e L TE 2,

@R —# BRI BN T, EARNM B AR &
PEAGRBR 28 L CEMEFTRETH Y, IR
FFRRE D b BUG AR E £ T Lk sy
HEI T OREIFNR GG 252 2 L2
T& 2,

(2) REUFRBT DO & AT Y ¥ AHG DR
(ARl

FR (1) CRA% LR E S KRB
B2 X > THH L 72 RS AR & O kK 8
BCoOLHKRGT a7 7 A4 VOIEERZ
Bz 2 b— b TE D AR SR
O BARE TV & RFB TR & FERRIE B/
TR R MO T AT FIEIC LD [RE S
b, 2T, AEESNDLEAT U v ABIG
Ze B8 L 7o AN B R R B, Ko R
HIFCoH 0, EARNMEAKRBRIZL Y, FIH

AKGTARRE & BUG BRI IR AR & T bk sy
BN 5B ERMBRNRE S, £
D%, e L THEM S D PKRERIZE D,
B TR RE D> & HEK S 40T EHEK b
CIESNTT S HEARERE BB FEE S
D LHEZOND ANIETIRAERR S
D TS OKGY R, BERIRE 2R £
DA FAFn AR S JE T 7 (28 1 D KR DR
FBEENZANE LK RetE i TH v, 1€
K, NP HERRERIZ X - TIXFHAFHE O
WHEE T o - I AN EFniR BRI TH 5,

4. BFZERR

(1) ANafnwbE L g ORI T 58
T« AR R AR A 8 2 D s | 2 RLE
T DR EE KRR Tk R L, A
Tk A T2l 5 A B K BRBREE E
&0 BARNLE KRR & PR 2 e LT
FEhi L C, EFREREIC L BIGfaEK
BEEREL, LhRSEOIERZFELS
D RESFZSE R A W LT, R LR
Az KRBT LT, R L~vic
BWTHIATARE L T 572012, w5z
FHARPEIZIS Ul iEoRE & LT, =2i1H
Vo7 ORE SR ILHFKRGEOFH LR
Exfafn « REFNR G 2 VD TRRET L
T, RBRTGIEDTRRE &5 5 &[RRI i
bz -7,

(2) R0 (1) TRIFE L7 JRAL & %K R B it &
(2 & o TEHI L 72 B R O ki te T
DO LK T T 7 A NOIEE R B
= b— T E D AR E RO BECE
TV RIS TR & FERIE B Rk A
W WRRTFIEIC LD RE L, ek, MR
APERRBRIC & > TUIXFHAIFEAS O B # T d -
e A7 U U ABR & ERE L 2K Rt dh
R 2 B L7z,



(3) WY T HIARIZ 3517 2 v S8 I C D R B
BB L ORISR
iR ERMHP L —4 (GPR) #4#2%E L, %
DAL KO AN EBKT 5 Z L 2B
L LT, WER RISV CRALE A
f R G B A ol L7z, B ARELERIRIBIC &
DR R HIR IZ VT, BUKE 1T > CTHUREN
(BT 2 oo A f iR G A AR S, 20
R OIFEH ZEEBZGPRIZCL 27 0 7 7
A WVHEIZ Ko THIE H 2> B IR RE TR
WzAT o7, % ORER,
OGPRIZ X » THIE S 7R ERTHR O IEE H
B O M A IR E TR IR X D 5l
Lalb—va Lo THRFT LRGSR, mid
IR 72— RO b,
QFFMfEI A MBI L DB I = b — 3
N K o TR b T BRI SO I T 1 X GPR Y
77 7 A VRIEIZ K o TEHA & 47 SR
FHRE & Baf7e—E3 580 bz,

(4) R FnHAR |2 36 1 2 Bl g KR E &
WESTLHHEELE LT, H—U I hb0EK
MREHGRIZH DT Ly vy —A 7
A bR A=HIEIERL, MK EZHED
ﬁiﬁwI%ﬁﬂ%%ﬁ% TR 8 TE KL

Pk R 2 AR U 7o B - R FR e i AR
ATV, LORBFREREET VL ZiLE

CHER S TE T L OREEE T A —
2 OENBLG R E KRB ORINICE 2 5
B OW TR LT,

LU RO Z b &l E DD dE 72 5
PLEFIAE > AT BT X 2 RAgFn iz o 22 20
BRI OSRZZATV, JRAERER B S L
TOIEHEITH L TIRE 21T o7z,

5. ERIEEmmLH
(WF7efERE, W

X THR)
MEsERms) (BH1 O fF)

Gy K ONEEER SR (2

DFHGIEE LT,

(DS. Nakafusa, K. Kobayashi, T. Morii, and Y.

Takeshita, Estimation of water diversion provided
by capillary barrier of soils, Proceedings of the
5th Asia-Pacific Conference on Unsaturated Soils,
A, Vol.1, 2011, (in print)
@T. Morii , M. Inoue, G. Komatsu, R. Kadoguchi,
and Y. Takeshita, Effective Water Harvesting
Using Capillary Barrier of Unsaturated Soils,
Proceedings of the 5th Asia-Pacific Conference
on Unsaturated Soils, ##¢A, Vol.1, 2011, (in
print)
@Y.TAKESHITA, S. MORIKAMI,
T. YAMASHITA, S. KURODA, T. MORII and M.
INOUE, Non-destructive measurements of
unsaturated seepage flow by using surface
ground-penetrating radar, Geotechnical special
publication,Geo-shanghai, #E#i4T, 20254, 2010,
pp.211—217
@Y T, #&F bEd, FEE=, BHE—
BB, JkbSesh, Hid v — &% o
BT 2 AR % 258 D IR,
ARFPETWIEC, & ,%%,mm,mms
—950
OFZHBIE, T, FH otk kK 3,
XY 7Y — - NUTHERIZIIT D RAKIZE
ZFOBHFHA & [RAR OFM, RERMN T
SRR SCEE, AWHCHE, 263%, 2009, pp.91—
97
©®T. MORII, Y. TAKESHITA, M. INOUE and S.
MATSUMOTO, Alternatives measures for soil

slope stability using capillary barrier of soil,
Unsaturated Soils: Experimental Studies in
Unsaturated Soils and Expansive Soils, ZHiH, 1
%, 2009, pp.319—324

(DK. Kamiya, Estimation of water characteristic
curve based on the measurement of drying
characteristic curve of unsaturated sandy soil,

Proceedings of the 4th Asia Pacific Conference on



Unsaturated Soils, ##if, 1%, 2009, pp.799
—804

@rElE —, BEUD RS O i & ok
SrFetERbRR O BILR, A AR L aiEE A,
55%, 2009, pp.143—152

O RE =, KRR Z F O CORAR Rt
DT SRER & faFnEE O BIfR % HEE 3 2 Bt E
TNDBLE, LARPEGRLEC, BHif, 64
%, 2008, pp.650—661

O ERD 0, FRIEIR, IR ER O/

B9~~~ 0 HIGFFN 2 D HE RO,

B KPR e, A SeHE, 614, 2008,
pp.111—117

(=iR] GH1 91F)

O T, PATECL, SRR, ZEHEE,
PRI, faFn - ARELFR S R MEE O fE {5 72
JRALE GRS BT 5 B 42, 5 45 Bl
TEAMFTESE 4y, 2010.8.19, ZEhE KA

@M T, IWTFKA, 44K, BEE—
BR, H_EesL, s v — 2% o AR faFni
W DORBRHEMEOTRAE L, 5 45 A HiE T
EHFIER S, 2010.8.19, AR AT
@B, FEFnR BRI D 7= 02
TRRBRAEE OBASE, 5 45 BIHUER TR 58
F£, 2010.8.19, FhERF:
@FSBIR, /IMATEK, YL, P FH—
T OEEEREERE 2 FIH L 72 BSSHE O
IKN=_AT 2, 5 45 [BIHR TSR
¥ F4, 2010.8.18, EhE K

OB ER, FALE REfRERBRO 7= O
KRG ATHETE DRI, TR Py SR 5
4, 2011.3.4, FEIRE
O/IBIE, /I HE, T, to¥xy
BT U —- U THREEFIA L7 KB IR L
VAT LSRRG, HARHTI K4 2010
FERKEES, 20101112, Foaklf
OHEER, Fex ik, FALE ARG KR

BRAEE OB, TRk 21 AR LR TP
AT RF S, 2010.3.1, AR TERFE
@M T, FHABOL, RIS, BB,
Tk BEEHIT — Z 12 B L7 A ffn i
BRI\ 2 SR B K BR O MR )7 15, 55 44
[ Hils T PR e3R8 364, 2009.8.20, BIHFPE
R
@M=, INFARA, LS, BEE—
BR, . bsL, #idh v — &% W= R
R TIEORSE, 5 44 IR T8 5%
F43, 2009.8.20, PHHZEPEK
OFSEIS, AR 8, I, JF L,
Fy T Y — - N THERICE T B REFTRE
W) LR R OBIHIEHAL, 5 44 R T
Fge3 4, 2009.8.20, BAHZEBE R
AR, AR, M TH -, toFxyE
Z U — « NU T EFIH U p s oo B %
WF7e, EARFRE 64 BIERAINHRES (50
FHII), 2009.9.4, &K

@Toshihiro MORII, Determination of

divergence length of capillary barrier based on
field measurement of rainfall infiltration in slope
soil, The First Korea-Japan Joint Workshop on
Unsaturated Soils, Yongin, Korea, 2009.9.11, 1&
[E K (Yongin, Korea)

3 Yuji Takeshita, Measurement of soil water
content profile using ground-penetrating radar,
The First Korea-Japan Joint Workshop on
Unsaturated Soils, Yongin, Korea, 2009.9.11, 1&
[E K~~(Yongin, Korea)

IR, FmthZE, B @8, Wind
evaporation method (2 & % A Fnids K akiEk o
WRRE, BRSO JEdE R 2, 2009.3.3,
CR I UNES

OEHER, MR, BEER, Kb
T K DB ARMER AR - R EH L OFEAM, Rk
21 R TR SR R R R,
2010.3.1, @RNTHEKRY



GFEFEIA, T, H ek, AR,
Xy 7 U — - NUTERA LR R
W OBHIFEMFTE, 5 43 BRI TP R R RS,
2008.7.11, Ji g5

OEHEER, G P ToffkiERRICE
T DR OFHE, 5 43 [RI U T AR
H#4, 2008.7.11, JRET

@ Tt =, # blEt, FHREE=, BEE—
BR, gL, #i L — & & v R
BHEEE O IREEFHAI, 5 43 [RIHUR T PSR
H#4, 2008.7.11, JRET

O T, H ksl M Lr—2%Hni-
LI HIZ 33 1) 2 A AR FNRNE 25 B) O SR & JF
MG HAIT R BT 20098, PRk 20 RS
RS IR A 5 o & — R FE R R A,
2008.12.5, SHufi

6. WFFTHLAR

(D) WFFe s

I F i (TAKESHITA YUJI)

] (LIS« REEBEBRBE A S0R) - Bidz
7% 5 - 90188178

) 9oy

¥4 K (SUGIT TOSHIO)
RS« ToAER - i

985+ 90196709

B #2I5 (MORII  TOSHIHIRO)
KT « KB B RBH AR 2ER) - Bz
g8 %5+ 30231640

A #E (KAMIYA KOUJI)

IR B K2« 2R - e
9% 5 : 50252119

(3) L HENTTEA
L




