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TREDWEIZNT 7 4 PRIZE N B R o7z BAERRBORETIE, & 5750 Lok 2k
FE L CRIfE 2 o7z ECER L 720 755 N2HERRD SEBREE, fSENED X OHH
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b1 HHRFIREE (%) ¢ (kPa) ¢ (cmH:0)
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350 ~ 545 1.95 [ S ME
K= v 72
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GL-145 m2°5 GL-420 mE TR U W W2 HEE L, £5ICFE (> GL420 m) TILibE
OHEFEDZR0 HITzo HITF KL GL-1.84 mIZFEo SNz F @M 3B & 2 GL-0.60 mf
FATE T 5o

K=V O TREOKERD,S, EHEFICBVTRBEMERG, S EELSBOTEEI TV
BOMMLPHRELTBY), S5CFOTETRBE LS5 VIIE /B L Wb 2 e
%b%nto:ﬂ%@%%%ﬁiﬁ%ﬁ@@%&u@¥ﬁm%@ﬁm EFIL TV D 2 kAR
OOz, EHEREFMETIIRE LRI HHM T RDSEELTB Y, ALV C I 24 E K
J&& o TWAH 0| wrﬂT*#TE¢5 EDFRD STz,

3—-2. +EHR

FZABOMERFRARIIRT, TR TFOEBEEILHEME T T267 g cm®, HETE LT
266 g cm®E VTN B RMET & L IR E AR L7z, FRFICHARERILITHES & LTk
BWEERT OO0, FREIZEMBETT090 cm® ecm® & T B T13089 cm® ecm®X B i
R L720 SO OERD S EMENICHER L CO T LIZEBROREDE L, Zab %k
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P, (g cm®) 267 266
ERI (GUBHERTIUR)

w (%) 39.7 40.6
AR ERE (BURHRIUR)

6 (cm’cm?) 0516 0.522
KL EE 53 A

gravel fraction (%) 0.0 0.0

sand fraction (%) 251 24.1

silt fraction (%) 395 416

clay fraction (%) 354 34.3

max particle size (mm) 2.00 2.00
WERR SR - BEERR G

LL (%) 499 51.6

PL (%) 264 252

VSRR 235 264
BB - R

p, (g cm®) 171 168

pa (g cm®) 1.29 1.27
Sl

S, (cm® cm®) 0.90 0.89
SR AR T

K; (cm sec!) 8.16E-08 7A2E-06

WHIRZ S 5 2 EAVRIR SNz, E7RERBOMRD, S, WITho L 7 2 ) I & %KE
B %% (The United States Department of Agriculture, USDA) 2 X % T @434 1% Clay
Loam T o 7z LIRS - MPERR A OREGH R TIE, Wi T O R I R 72 (8
, MHEREIRREVWEEY R L 72, A& KK Z N 2 N8I6E-08 cm sec’,
742E-06 cm sec' & IR WEZ IR L TE D ERERDIER 1T 2 L ATRIE S 7z,

3 — 3. FRMETEOKIEEIFE

I L EREHRORBHE R E D £ 12, HYDRUS- 1 D% b bWzl irEr» o5 o h /%
HETONRT X =% L Bl UM EKE) 2R 4IRT, TITHOLNI/ST A —
% L12R(2), (3)TEENS van Genuchten-Mualem & 7V 12 X B K E AR B X OME



52 Bpts  HRR - WFE TR MRIK BERR PAEFFF No. 49

Fa Gk — REAE KR 2 Z 2N 4, 512K o K4 12R LR S
HAE TR R 22 25 B AL E 200 emHOfHEICHE S, Z4ulx L Gt T LTk s
AHETIED 555, BLZ-100 cmH:0 i IZZB25RAEZ RO Z LA b7z,

EIIRLZZEY, WTFNOHESE D VIV b ERTHGL W20, R EOEWTET
HHIEHRES NIz, IR LIBHEKREDSIER NS RETHLI b b, ik
TBICEETRELE S ICERERMEN L TH 2L 2 LTRSS/, £ LTS IR L7
Es, @it EETRELE LICEKEN0S cm’® e BEOREIZH 2 HEI2BVT, &N
BB RTINS R R L, FEEIIAEKMEE 05 2 L ATRBE S LT,

WP O ISR S AR MEAE V20, 4R L7 & D KRR 2 75 S A e A T
R L7z HEESNNT XA —=F DL, KOGFEMBOAR 22 s 8, AR EO K
KRR L85 XA =5 Thbo nidl <n<codffiz & bd, ZITOHEREOL)IC
MK 5 D VBT, n OIS RERONL, LIHH, T2 THEVTWS van
Genuchten E7 WV TlL, /A& n D% b OB TIZBWT, 512N E L)1,
IR 12 BV CABRIE AR E L CEILL T L E v, 728 2SR L 726 A~ ok
DRMEFMT A WL ET L ERMOENTNAEY, nkd 2L LITKERMEET S
ET, HBBEKRROBWIRIC BT, 12135 LR 2 Bk S 720, 2o/
EAEMS 2 2 LIEWEETH D L LARIIZETIE, 728 2 I EWE [EERCIERE: % &0 6 1%
5N LK T 5 FAMED N 20, /85 A — 5 DEZOEED WY TH 2 GO
HBEBI ARV L2A 5T, AR TIIEZED/INT A—FOERRIBI b, £4I125%
L7283 FA=82bbnTimr DL LI2T 5,

Ra  FAARRRE KR E AR HHEE S NI F A =%

A A T R
05 (cm® cm®) 0.525 0524
8, (cm® cm?®) 759E-02 4.00E-02
a (ecm) 0.120E-02 0.524E-02
n 1.40 1.17
e 1LOE+00
:\g
§ 1.OE-02 |
é 1.0E-04 k
s

Hydraulic conductivity, K (cm hour')

—iamt 1LOE-06 | —mms
~-BRTAL =R T L
0 1.0E-08
1.OE+00 1,UF,'-'U|I ].UIF."(H 1.0E+03 1LOE+04 0 0.2 04 0.6
Matric potential, [h| (emH,0) Water content (cm® cm™)

B4 ks E5 EALEAEE
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3—4. +HhKDORF Y v IVEIEICK B EBLREICET 2 HERER

3—4-1. WRIZXBEKE THKORT > v VEAL

3 -3 THOLENINT A= &I, @EEZ B L2080 2 EoEKkEL1L
BLOLHKORT v ¥ VELIZOWTIIEERE B o720 L@y, #TF/KEB &
O HEE I EEOILTEM (K=Y 7 9L1, 4) E@HEM (K—1) > 73l2,3) TERLE-T
Wh, L7z oT, ZZTER=Y 71 BIV212200WT, ZNENOHBREE L HT K
WICET 21EH0E D bW THIEER Y B holze 22 TlE, ThEFhoHiE#EEZ 212 n
EFNVI, 2 KT D,

ZBEFNVEDICR2ICHEEMBMETL LB L, 2O LMOME L OBER % ElH L IKE
L, 2 SHTKEE TICEET A THOMBIZOVWTEFTVILLZ, LA >T, £F
V1 T FKE (GL-270 m) FCIEH4ABOMBEIEENLDS, 2BH L 3EHOER
(GL-160 m) 25#MEm & 2 %720, 3 - 2 Ttz i@ L L @SB TR Lo 2B %)
CEETh, FLTCEORERIE, BMMAEH-2ERmME LTIHEEE LT, GL40 cm, #b
TKIE X GL-110 cm & L7z FARICETF IV 2 TIREEE, ZOTRBICHE 23RS 5 2
b7y, Fo85E GL-60 cm, HF/KMEIZ GL-124 cm OfVE & L7z,

F3ITR L& 912, BRI O 8 - O KRB S 7K %E120516 cm® cm®Th Y, K425
COEEOY M) v IZRT VIR IVIEBEZ 120 cmH: 0 TH o720 L7zh > T, bR
B A EIREDOEKEE, EHEL T LS T E T-120 cmH0 & L7z (§4 550516
ecm’ em®E L72)o ESICTF M OHE TldEfE+ &34 5 EiT-120 cmH.0, Fimodh F K
TO0 cmH:0 ($74bbifl) & LTEFOMIZERMICT M) v 7 RF 2 vy VLT 5 b
DL LT, 0HMIZH/2 EKFEAB L LHKORT v v WEIZ DWW THEFERZ B
ol

ZFEREICH T 2 HR M LCiE, S TERT L BT 2 RRPOKERDORT Vv v v
2, EHERCOFEMEE G 2720 b H20084E 9 HICEMERRBIC BV CERAEL 72
IR OB ZHE L, ZORWNIREEZNE L7z FEUEHEHm 3@y 2 Hov - 720k
RCHEEZBI o7z, HIEEBI % ->7220084 9 A0 LA 5 AT TOKHTIE,
WENOH L IZIZREBORARIEEZLEZ R L7z, T4bb 6 FEICRIESNEE L TI7TTCH 5
18CERL, 1356 M4RF I TiE5IR30C 22 531 CT 2R L7z, o N7k E2 5 1 M
TLORRHKRFELADRT v VRGN L VR LT, EEHICBIT 2285 EE OB RS
ELTHZ7

ETN]L ERRY), EFTN2 TEEBELOTRBICHEET 2WHEIIIOWTIE, AR %
RIS kol 22T, EFV 2B AHEERTIE, BELICHT /85
A—% & LT, HYDRUS-1 D® 57— % N— 2% 5, Sandy Clay ®/¥5 2 — % (6,=0.10,
0s=038, a=027E-01 cm®, n=123, K:=012 cm hour’, [=05) %&bV THHEERL B
%otz TNENDETIVIZBIT BBEEROERD ) B, GAREOHRE 707 7 4 VELE
FNENE6 a, M7 allmdo 2B, M3 ERRBE (b0 day & %58, TR,
BIGF205HHEH, 1 HH, 5HH, 10HH, 200H, 30HHICBII2&KEOTO 7 714 V%
RLTze T72, SITRERT YUY NOEFEGE2EMATLE, LhkoERT Iy VIE, b
LEREHPOLDESTRENDIENRT Vv Ve M) v I RT YV I Y VO TEREND,
TITIE, @RT Uy N0 L RBHAZZET VO TKEE L CEPRKOERT ~
X NEEDT, BEERICLVOHMEOERT vy VLR b LD, FoHETOT 7 A
VeZNZNRHE6 b, M7 bIRd, MbLBIOETIEXNG6 a, M7 a LFHETH S,
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Basic Study for the Conservation of Soil Structural
Remains on Open Exhibition

- Test of Stabilizing Soil Structural Remains by
Controlling Soil Water Potential -

Soichiro WAKIYA*, Yohsei KOHDZUMA* and Takayasu KOEZUKA*

In this study, conservation method that prevents collapse of soil structural remains
caused by drying and precipitation of salt by controlling the water potential gradient was
examined. At Miyahata site located in Fukushima city, soil boring was performed to estimate
the ground structure. In laboratory experiments, some parameters that determined water
retention curve and hydraulic conductivity of unsaturated soil were estimated by evaporation
method and inverse analysis with HYDRUS-1D. Based on the ground structure and
unsaturated hydraulic properties obtained, water movement in vertical direction was
simulated by numerical analysis. As a result of numerical analysis, it was revealed that the
soil of remains would continue to dry. Then, the changes in water potential gradient caused
by timely infiltration were also simulated. As a result, it was revealed that downward
gradient of water potential and zero-flux plane could be produced alternately. By repeating
infiltration and evaporation in a short span, it was revealed that deterioration of the remains
caused by drying and precipitation of salt could be inhibited.

* Independent Administrative Institution, Nara National Research Institute for Cultural Properties



