JAERI-M
87-142

XM DREFIFTIC BT 5 L% &)

19874%#9H

PR AR M- AE B

H ®* B F Hh W =R F
Japan Atomic Energy Research Institute



JAERLMu #— b 12, [AM T HITFAA AL BT LT o 2RI & TT,
AFOMAHER, HARTHHEAARREEREHE (T319 11 FmRBRAHIF) 2 T,
BRELILCAE G, 25, SEEHmBEAR T LG o 4 - (F319 11 Sk SLAFR/AG
TR H A THFFRAAN) T L B ERER LB I Ao TH ) 27,

JAERI-M reports are issued irregularly.

Inquiries ahout availability of the reports should be addressed to Information Division Department
of Technical Information, Japan Atomic Energy Research Institute, Tokaimura, Naka-gun, Ibaraki-

ken 319-11, Japan.

{C) Japan Atomic Energy Research Institute, 1987
AT O A\ 7- 7 fF %
EN ] H®E I E&HA2H




JAERI-M 87-142
HBEOREBHAITICE S B LB M ORE

HABRT AT ER BRI
AR oZESYEK mEMfmE S8

(1987H 8H 20 HZH )

HMigo tEEE (RINERRUTRENERO B KER, KR, MEFESE)
23, HHAKBMABSOEARUH FRKRBEEOZ(LICEZ P2EBLEAL, SOLREETHE
BREHFCENT, BUrSrvREENLSBERPZEINIMERITOMPRKEDEE %
BETLICEEAHMELT, REMBZEFLVHBIZ DO T 2R COBREREIC LS8
EFAELGLOTRERBHZITE -7,

FOER, EFRIFTCOHMBORZRIMANBKER - FENERETOB KRS E
BREREHERL, BCMRRCEL TV SR FEEHHAKEELDBEDEMBEKEHDE
PHELRELZI BT EPAIEE s, £/, HRAKAOE/LIT >V TERE ST %
TR, AN A -4 LTHRERLTEREAD S H, FEMEROMINELF
JIKEEOB, BHi/kELMERORRE, Bh/KkEE LOHMEKKREOIRT, fHN6HE
DRFCEEBLGE ZEENFPRZIOCCEGHRLEN T,

ST T 319 — 11 RBRIHEIGREAEER2 — ¢
+ MBI



JAERI-M~87-142
Role of Soil Characteristics on Analysis of Water Flow in Shallow Land
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Analysis of water flow on posutulated model grounds has been carried
out by using 2-dimensional finite element analytical medel, to clarify the
effects of soil characteristics (hydroulic conductivities in saturated and
unsaturated zones, moisture content — water head relationship, porosity,
etc.) of a shallow land layer omn variations in water tables and water flow
rates.

Results thus obtained indicate that hydroulic conductivities in satu-
rated and unsaturated zones play an important rele in governing the
development of a water table, especially the hydroulic conductivity of the
top layer and of the layers near the water table give significant effect on
the water table development. It was found through multiple regression
analyses of the variation of the water table that among soil characteristics
following parameters give pronounced effect on the development of the water
table in the order; the relationship between moisture content of the unsatu-
rated zone and pressure head, the distance between the water table and
ground surface, and the saturated hydroulic conductivity of the layer

immediately above the water table.

Keywords: Ground Water Analysis, Finite Element Method, Soil Characteristics,
Steady Sate Analysis, Transition State Analysis,

Regression Analysis, Numerical Simulation, Shallow Land Disposal
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LieRoh s K5, RO RY T B K ASHEAKMICHE Y 28 isEN, 30 BFE#
BTH LRI S 2 HBHBERRE NS, HEKEONE STMERELD 1.0 nBESMCH
ELTW3B,
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5. = [\ Jwm 4

LETHE B NI R ( HEKED LR, i) K545 A0 HEME D HEE £ 8
BHCRHIES B 7o hic, ABTREERMIAEE L7, SERMTER, &2 B0BENEZ ol
BT 5 ERHEOSHEH (T ) TEREL L, BA TSk L b BIRIEICH T 2
SROTMA ( EERN) 2597, FARDHEMLD, SHRUEKOPBEFERT TAROE
BHARNT 2 bDOTH 5o UFKR, BEEITFOBNERT.

BBy %, kBOMILBBBE ( x,, x,, -, x, ) CEARTEE4E%2 5, BN
BB FRIE Y % RO & 5 i SRR OB TELT 5.

Y= atbixs +byxy b o + byx, 25
R0 HIBIE y DRBO FHIR E 7 2 72 hicid, TRy & BEMKy 2 0208
D=5 (y—y)°

:E{Y_(a+blxl+bzXz+ """ +bkxk)}2 (%)

DB/ EIL D L SiT, Fa, b,, by, ', b, DEFEDHITLV, THbE, DEKE
$a, by, by v, by TREESLIOOE 0 LBEETHEREEL & FAMY BESN 5,
KE - FURY LT, SRR SRR AT ET 52 Sic kD, FUROH
B, RO, SHBERSEOMKICEA EBEATET A0 LTS B,

(IR 52K

TR EBALE x1, xo - x, OEBORELZRTIETHD, ¢ OMEHASOE L THl
SRORE (ERYE) HE,

2y —y)"
Jﬁ— ViTyi) o

Z(yiﬁy)z

v, . BRI
Y. F M &
y . BRSO FHEE

[ LR BT ]

FARCEA L RHEROEEBELLTEETH 5, FRAMBEBR HHEEABERHLTL
503, BRBEHIKHT IEEEAREL TWAEEEE2 5, TR TERPLEHIIEL SN
TSR RBEWFFHRE ) by, by, - by %, HHERHBORH EZHRLE LV THRET S
fodh, BRMAEHOBEERETERLLIGBRTHZ, Lz -7, COGHERREOREZOH
HHZE RS H B B 5 4 S B8R E L,
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(i=1 2 -, k) : 28

b, ¢ REEHHC =12, k)
D BRI X OREYERE

S, =% (x;; —x, )%/n i=12 -, n 9
S, : HEBIR y DE#EREE

$,=2(y; ~y)*n i=12 -, n 30

EFBNERCSA 2 TIBMHECRBLFMN T 509, 41 TRUL-BAKEDO LERE (K
5 ) RUKFLE (B6 ) 2 BRIBISE L, RIAZEICHETEKGEE ~E/IKEOBFKEE 1 ED
S8 5B TORMBKEAE BN L CERR AN ET - foo MXEAGEI~ E/IKEDOBAHRE,
SEHOMBITH LEKEORVWADLIHEL, ®, @ O0FSEFL (M2 )HEE L T
LT3,

Z 2 CBEMRERRFREAUERRREE RT, EHEBREROMELY, O 6 HOMHEKT
H kO AR ORI OHBEE LTV AL SA5%, KPS 6ERENE LK, &
W TR, RUTEASNLEEROEXEHEADS>BOh /0t QDI 05 5 1, BEK
FEASEC U CXENBERE L 5, MAEKFROFRELRERGHROME R 5 &, BKER
BEAKEO ERECHLTEABLGAOHEMMERL, TOEBMEATE1IE, F4E $E38
DIFIC K, BARESNES FHUTEAMEESIEEAI AT 2 DI YROFEREE A 504,
ZOFEECONT, Fl1EBARSOE, TOEDOEKRBESMOBOIKEREHNTAS
WTE(RIBR), §oic, & EEUCHE LERSRD o N~ OBRBBEREL TV B 7
HEEIOND, —H, FABEEIBHARZOOIR, MBORLicBHKERERSH, 3
BiIIEHR/KEDE P SORARE, F4BEIEBRKAETOKOBELHEET /. DTH 5, £
fz, BE/KED ERRICE L TR, HEEKERER~E/KEDORFZSRRDEE( R ERE R E
ARLTO S, HMEKBHOBEHZCOEE WL EBDM 5D, SOOWRKERTE, &M
fAR ORI LN B ERE I & » THES A AEINERTORSERE, THbLLEMHKE
POHEmET(R2TROI~30mET) OFHAETELRIERL TS LHMHEN 5,

KiFEiCE L TiE, §38ET 4BoMfIEREROBRERMASA SV, BB E LK
miEld, FEIBLELIBOEFTAOETHD, S6iT, Fvy—Ala,

( Wi ) = (ARG ) x (BkEE )
THKFREETETACEAERT S L, COKREIZHE 3B EFE 4BORNEREESIERIT
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b *8./58 (j=1,2 -, k) 28

b, © REEEMCi=1 2 -, k)
DB x; OB

S, =2 (x;; —%; }%/n i=12 -, n 9
Sy + HHBER y DA
S, =2 (y;, ~y)*/n i=12 -, n 30
6. & X

EERRBICSA 2 EOREE M T 2%, 41 R LEEEKED LR ()
5 ) ROk (K16 ) % BHBIE S L, BIAESIC IS BKERE~ T/ KEOBKE 5 1 B
5 5 BT TOMMBAREEBR U CERR AT -» 7o SBKRE~ E/7KEOBIFR,
3EHOHRICH LBEKEOBO AL LB, O, @ OOFSEML (K2 ) HKiEs LTHE
LT3,

% 2 CEE L EEREE R UEHRMENE R T, EAAEEROMLD, 206 HORHEKT
EHKEO ERER KRR OHBEE L TVB 545, HAbobBRINE LK, &
ERE TR, RTEAONAREROXEAREO 5 Hh/ 01 DTN 0155 12, BK
FESRICH L T RENER - 5 5, BB KREOEELERRFROMER 5 &, BKERK
EEMKED ERBICHLTRBLARONERERL, TORBEAFEIE S48 %38
DIFICA X, BKFREAVNES RS BRERS LRI AT 5 D MROBRE LS4 58,
FOREECONT, S1RBEAZOOR, TOBDBEKEEVMDBOBEKEE TR
NZE(HR1BR), §bic, &EEICHE LMHERD L BN~ ORBREREL TV 51
BEEZLND, —F, EABEEIBAREIVOR, MEOETCHRKFEIEERSR, £3
B EAKBELD> SORARE, F4BEERKAE TOKOBEEHET 50 TH B, %
o, BHKEO ERBCELTR, EEEKER~EAKEOBGH BADEELRRR FEE
ALTO S, HEKRHOBENFCHOFEINL B0 S0 SHOWRTFERTIE,
SR DT I LB £ » THES WA RBIMERTORERY, T4bb HiKE
POHmET(M2THO~3.0mET) OBRMHNETUGLERL TV 2 LHMSH 3,

KB L TR, $3REE 4 BOMMBKGERORRHERASASE O, HIBEE Lk
wiEE, EIEEEABOBATDOETHD, S5, Fy—flE,

(g ) = (BKIRED) x (BIKER)
TARELHET B LA ERTBE, ¢ OKBRICH 38 & 8 4 BOMIBRERD LRI
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TERE A LI N 5,
6.2 EEEBEHF

#F3, RaitzhThCase — 1, Case — 20 FHMEITER (K7, X8 )icxt LTEME
AR EIT - 1R ER T, BB, 3~5HEMOEBKRO LREEA LY, BAEHK
iid, X BEKGRE~ FEJKEADBR, BIfIRE~E /)kEEDRSR, BHh/kEE OB KR,
B HKfE T Ofaf#EKGE, BakEE FoERRMRE, R, wKED HdkdEe SthE
HE TOHRD 6 AORERZRAI, 1, BB KEE~FEHKEBEORFEERUMHEINE~EHK
BROBMRERT SEHOMBICH LT, 618 s, ©, OOBSEA LEBLL T
B BFPARELBHITHCHBOEKERS D (K2 ), KOORFEAGELHS (X
30,

Case — 1, Case— 20EMHEFHEIRZL, 100BFHLomECHITENEL 2, Case
—1TH10HA2E—2 & LTEFOBBEADTHAE, Case —2TIE 10 HEbML 30HT
E—27iET 5, COEEE, N7, RN8OoFHAKEOREREL:FELERILRLTVWE, &
AR OME LTSI L TR b0 E 2 R0, HlvkisE CERTEIEBLLT 5
LEEEZBEICAN, 06 EOHHEEMTKE/KAOEREEHLEEFMT 2 T LHHHET
b5 LM Li,

M Case L& 5HHET, £/, Case — 10 30 HOEHMGEHI/ NS OO, OB
MREAEKSEHMKEOERBEL 52 5% TIBEOEBNSS S 1280, BdikKEOZE( L
b, T TERLAFHERUAOER (HIAI, FTHEIREOKIES T ) OELED L7
BICKHBINTHWEIHEEL NS,

BE(LREERFREOMER, BEER &L ZHRR oh D05, BIE~F H/KEORER, HE
Mm% TOrEM, Bh/KEE LOfMAKGRER, BB KER~EDKEOBEEDIEI A S <, i
DEROFEII D4 2OERE BT ENPE 0, .

B~ IKEDOBRER S &, MiCase & bEE(LELIRFHOMERANELS, £ /-EHHE
BREOELFFRSERTENL TV S, 250, COBRERBEZMOYT, BhkmoZbick
bECHEELTV A,

HF A € TORBEDEEMERREGRIE, BNBCLLT 10 HARTRAMBE L1 . LOf%
BiEDZED» S5, KeF /B CRIBMEEREY 10 BRI THRMEEKPBHR/KEICET 560
LEEShS, MEAmE TOEMT, BREBAKSEHKEIGELLBERLSY2BHKADE
fLicilgd EBERIETY, TOROECH L TEBEEELSFEL LTV S,

B H/KEE LSS RE & A BKER~FE/KEORRE, BHKEE L OBEKEER
ETHBDTH S, H OEMBKBHOBEEMRRIFHREIIBIANBHIK B TRENEERL,
MR EKREOBREMEE 10 BB TRALNL S, Likdi-T, Bli/KEE LOMMEKGREL,
MR EKY 5 B/KEICET S LI, AR ECHIB DS » TV B KRED S B likEIFHA
TEKORAREL, BRI, BRREKD OlkEERCEL ThORARKE A

BN E SR S,
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B B7KEE T OISR EROBEE NS 0D, TOMIEH DS, oA KETE i K
THHTRKOBARET 28, TOBHREGREOKS EFRLOBALTL 578, TOHED
ZAPHOKAOEFCHMRINLOHTH 5,

7. ¥ & ¥

2IRTOBMRERELEH L TEFVHBEFITL, &°7 2 -8 BREITER, FrctafiiEz
DREBRITEZ 2FBEER L. AT L -T, EFIRETOHBROBEKZIHERD,
SLHICRULBENEAF T, 30 0flich s HHKEDHEHETE L, T, BITEROE
EEFMicIERRBANEHA L, BT, AWETELARERETEHTTT,

(1) EHFEF TORMERORFITE, SNBEKRGERDEDATIL, FEafEER O EK
FREOELEELREE R,

(2) fafnFEkEEO T TE, HRECE LTV SR EE & B drkmmid o o s faflfEE o
FEICH HET B,

(3) 30 HRflicH 75 HRKEOEE X, RfaffEkoREME, FkiEo&Eyickh, EFHE
iaERE, BAEREBHEEN, AR/KkEO FREMSRZOELTERER L. BEALREE,
R/l & BREDE S BRI T I SEEOREVER oI,

4) OBHKOOELEBEFOITLAER, AT1/N5 4 -5 & UTHEL LEYHMED S
L, AfafniaiofafiE ~E/KEOR %, Bik@mEiFEmOES, HmkimE Lofafnsgk
F¥, OTHEHKE® LFE, THOLHRMEHROREZCES T HEEHAE 0,

5 Qo3 ->OERDS L, FEaffisORfE~E//KEOMEE, 30 HE2EEIZOH
DoBd BAe RIFL, BlkiiEMETmDESR, BRRAKSBHKTMICEET 2 LEEEN
AEEMEE®%RO 10 ARARTHRO LREBREB LT 5, 3/, HA/KEE LOSMBEKGEHE,
BERESKPHAKREICET SLFIOMHALFRICEEBE52 5,

# &

R FEEEDH DILHIZ D, HEELENFORREEEHRASHFRERIRIZ O TIC, BIRE
SWMFTHRER LRICEH L 3,
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KR T OB K RO BEEI NS OO, OIS 58D LA KETRICKES
TEMTROBEREST B4, TOBHREFEEREOKSFALVRALTL 2720, TOMED
A EKEOEEICFEBRE NE OO TS Bo

7. %8 & ¥

QTGO B RBEREAEH LT FHBAREIT L, &7 4 — 9 BEITER, frictafias
DFHERRICE A BHELEE L, KATTL-T, EERETOHBROEBEKSHEZRKD,
SSIRENLLBHREHTT, 30 AfKb20H/KEDOEHEEEL /. /1, BITKBROE
BN IBLERST R L, BT, KR TELNERELE EHTRT,

(1) FEE@rTOMMERORECT, HNBEKEHOEDA T, AMMEROMH N EK
FREOENEELREE R,

(2) FAFMISEKEROTTHE, WMEECEL TV IR EEL B HKELHOBOESFERD
FeiEicR < BET 5,

(3) 30 HRFiCH /-2 HkmOBEE L, AifERORENE, RKEOENCLD, FAHE
B, AR ERRINERRLY, BHKEO TRERSEL Ok WERER L, RREFERE,
B/AME & RRESE SN BRHIT 3 SEEDEVER LN,

4] ZoOBHKREOEEZENIRSN LR, AJN5 4 —4 L LTHELHEDHEMD S
L, REIFNGER O FNE ~EKEAOREMR, Hhkif & RmoER, BhKkmE - otafEk
F#, OIATBHKEO LEE, THALbLMMNEROREZICHEST 2ESGHRI V.

(6] 4 3 H>OBERD S H, FEIFIFRECEFIE~E/KEORRE, 30 HiLBch:
Digd HEARITL, Harkin s MEmMOEHL, BRESKSEdKEIEZET 5 LEESHh
A MEHEIES %O 10 HIATHRO FREBICEE L T 5, £/, BH/KmE LOfNEKERI,
PRI B KA ET 2REOPH S RBICEEEE5Z 5,

1
S

[

FHAAEED BICHI D, WIERECIVIIRBERKASHEFRERKT o T, BEL
LHATMBEHRRRCEHNL LS,
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B 7K EE T OMMEKRROBEE SIS VO, TOMRS M5S0 5 AKEHEICHEE)
THLMTROBAERTES 545, TOBHEEFRREOKN FALVRALTL 2720, ZOMEO
YA EHAKEOEERNICKME NI HTH B,

7. F & ¥

2RTOBMEREEFTH L TCEFVHBEZFITL, &7 2 -9 BRIFFHE, it
DFERRITEZ 5B F EE L1, AT L-T, EFERETORBEROBEKSIHERKD,
SHICRULBNEG T, 30 0ficb s BHKEOHFEGHZTEL /. Tk, BHIERORE
BRI ZERRMTETH U, UT, KR TEOAIERE T LHTRT,

(1) SERFEH TORMBROFETE, NBEKRGEHOEDATIEL, REMEEE OB MEK
FHOBENEBELREAE R T,

(2) PAFIFE/KGEHO DT, HEEICEL TV AR FE & B iKEELIOREOE A faflfaiR o
FEICE  HET B,

(3) 30 HMiLH /-5 HHKEOES L, RifIfREORSEN, FKkEoZEWICLD, AR
MR, RALF RN, BhRKEO FTEREMPRL DKL BERERL . RALRER,
B/l & RAENE Sh - tBRIT ISEEOEVPR o,

4) ZoOBHAKBOELAEZERFTLAER, ATI/NS A —4 & UTHET T EWHEMED S
H, FEEfEROEIE ~EKECRFR, Bdk@mEERmoEs, BhkEE otk
FH, DIETEHKRED LFE, TR0 LMRMNERORECES T AEEHKE N,

5 W 3>OERDS L, ReafifisofafnE ~HE/KEOM&E, 30 HE2EiKH:
D EEARIFL, BEkEEMEmDEHRZ, BARAEKSAHKTIET S LEESH
AREEAGA% O 10 ORATHRO LERICEE L TL 5, $/, BH/KAE OB KERE,
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®1 HREEE, ROEKER RV, BE

HYREE B KRR (cn/sec) B E W

IERE R IERELE vy AEE
e

R RERE 5 B HE TR {E L&

=18 0. 30 0. 05 |1.0E-3 | 5.0E~4
%2R 0. 20 0. 05 |5.0E-412.0E-4
®3H 0.18 0. 05 |1.0E-4|5.0E-5 2.0 8.0
¥4 0.15 0. 03 |1.0E-4|2.0E-5
BSHE 0. 05 0.02 |1.0E-6 |1.0E-7

K2 ERBITSRICHT 2 ERCRER AR L EERREY

By BhAkEOLR b 8% 4
HNEARERRE
BEHABEDBGH -0.504 -0. 185
=
BlLBoOMIEARE | —0. 419 —0.421
B
H2RoMuEKRER | 0. 200 -0.229
%
E3RofuEAEE | -0. 325 0. 689
&
BABOWHERRE -0, 397 0. 441
BERBOMAEKBRR | -0. 129 —-0. 185
EHERE 0. 876 0. 853
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#3 JEENBERCHT 2 ER{RERGE . EHRBER
BB gdakmotRAE (Case-1, 50mn/day < 2858 )

3H 5H 7H 108 1580 208 308
HAEA R L
ENAHOWE (-0.01| 0.08| 0.11]| 0.12] 0.08] 0.03|-0.07
FoRE - Fali 44
ENAHEORE|-0.33{-0.50(-0.55{-0.60{-0.62|-0.60]| 0.46
B | Bk EE O
BB ASRE 0.40| 0.37{ 0.33| 0.29] 0.24]| 0.21| 0.18%
X | HhKEHELD
HEhERR -0.03(-0.10/-0.11(-0.111]-0.10/|-0.07| 0.03
¥ HEATEETH
MAAARE |-0.17{-0.08)|-0.05]-0.04/|-0.05|-0.07]-0.13
BEKE» S
REITOER|-0.22|-0.32[-0.36|-0.38|-0.371-0.34/-0.25
EEMEN 6.51| 0.66| 0.71]| 0.75| 0.74| 0.70] 0.51

T4 EEFEBITERICHT 2 ER IR E R - EHERE
HeBRE BakmoLR& (Case-2, 50mm/day X THE)

38 5H 7H 100 158 | 20H | 308
M BARRE L
EhxBoOREH | 0.06 0.29f 0.31) 0.27| 0.24) 0.21| 0.19
RIAmEr
ENARMORG [-0.32 (-0.44 [-0.51 |-0.62|-0.69|-0.73| 0.75
B | KT ko
R ER .39 0.32] 0.25) 0.17| 0.12] 0.09| 0.05
¥ | HEAEHE LS
HEHRIE -0.07(-0.21(-0.22(-0.20}-0.22{-0.23/-0.23
B | HBREETS
RUZKAZ |-0.18|-0.09(|-0.02! 0.04( 0.05| 0.04| 0.02
Bk & & i
REZTHER [-0.26 (-0.46 |-0.49[-0.45:-0.42(-0.40!-0.37
HHREAR 6.51| 0.70| 0.77| 0.831 0.88| 0.90) 0.90
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