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MEQLRBES Y I VT =5 0o, DB KRT BHRETH D ¥ 31
F 75 b (semi-variogram) E R L. SR»SHE L LS & F B8 BY
HEEBOTHEELBT I ETHD, W, AR INY LTS
AERWT, HMEQOVLEOTH B2 Y FY F(kriging) KL o TEHF Y T 7
— S RRHEREA G A TRADER (K) LB AHkEREsEN T2 LT
Hb,

WREHFERL o THELZTBI L TE2LE, HREFERECBWIROEE
(Mg R DIRSE) 2% SR 3,

E{Z{x + k) - Z{x)| = 0 - 2.1)
| E(Z{x + 1) - Zw)f] = 2:4h) (2.2)

ST, xREENY PV, MR 2AMOBAY 2R TR PV, Z(X)EME
XCBLHAER, WA)BLINYF 7T A E[Z(x)IEZ(x)DHFE % F
ﬁjimmengﬁbn%Kmmﬁ%hma@%ﬁ?%D\ﬁﬁxmu%%
Lz ERERSAL G, ZERERE LT3 L3, RQ. DB LUQR.2T
KEN BHERBIE & 2 W1 5558 # (stochastic process with stational increment)
LIS,

SRFBIC BV THEERE, $2bbQ. 1. Q.2)0&M%im T2 KZ
%regionalized variable & \» 9 o Hi#¥ K EHF 1 T 1 & D regionalized variable
HEEIF E LTI o regionalized variable THR Vb O % MM FEI FIEIC L o T



WHETAZ EETELR W,
INPLEELLIE LTV A LM HBVEEFEOEM &M TILED
P, RKOEHI T LTHE IR S,

1) MNREBERET %o

2) WBPEBHOTRTOH Yy IV F—sho, KRR LHLINYFTT
LARETRT 5,

(h) = Elﬁgl (Z(i+ B)- Zx)f @.3)
SIS, NRBE#R (R MV) ZH¥RZY Y T VOMBTHL, TOE I
N F 79 AP ()R EBREIAY 475 A LBER, BEOMFIES €
INYATT AR (TRBERELINIAFSTEADENRETVEINY A
7o hERIEND) LERBIEShE, |

3) ERENAEBRLINYAZIAKL, 2. STRRLIEREFNVEHEF
EHgLLDBTRETHAE, HEFHEOREFRIH SN T D LHWIT 5,

2.3 HwINUFTIL
INYFLTS L, ENR L 25 BEOABOEREMEBROESVE E
BHNIERHATLBETH S,

231 €INUFTSLDERK

A E R 200 IV OMEEZ D, BRBHEEL b DER S
BT, 200F Y INF—RECCEERBLIZLAY &) RAS VAR
HLTH, 22007 — 7 X FEBHWIIERLEZE2 L2 T THE, £L T,
A RKELC R DI LN T, 2200F -7 oMM EELTWE, IHD3
BERELGEoTWL, #LTC, hid 2HHal Vb RECHLE, 2007
— S REVCEELB LIS R hb, TOLE, EINYFTT AWA)IE,



hSaTHhOBEMBEEELZY, h>aTE—ElCr LB L% b, CHEE
Bax LT d 5w EH F(range of influence) & W\, C% ¥ b (sill) & »

-

T o

EINVFTIT LAORRIE, HRBERCBT 2 RESHEOERMERF U
DRI L o TRZ 5,
DHAORTUOEEEZMB 2D, CINYF TS ARFIMNT EIERT 2
CENEIT L, ZLT, HETEREHRSI NI NN 77 ATERND
I, ENDRFRCEI26 00, TREDHMENHIKERL > LB LD
NDTHLOPEHWTLLEND S,

2.3.2 FHv bR

RNQRDIEBWTh=0T2E, HO) =06 NE, h=0TE, M—YF
YINTEEZERLIL L2200, BRY0) =0TH2, LAL, HED
F—PLRQRNDCLE > TERRLINY AT LEERTBE, h=005E
THMLRELEz 256855 (RQ.)BLUQ.HLD, LI N7
SARFERTHE) o ST T 5y P& R(uggeteffect) LV v, =08 L 72
LAY DEBRE -5 Y b (nugget) & VI,

Ty bRE, BT S BAWRMICHE T LI HESE GHEss)
VBLINYATT AR BENL DO THILEZLN D, Bz, A,
RN 2 o0 EX, 8L Px, TEEITbh, —FTkBRENEM. 1
HTRBMHEEPEORZETIE, FOWUEMEIOERLINYF IS
AaftBTHEE, pr(h,) DS ZORAIEREE KBLTRE L5,

Ty FPREREVEVRIZER, BINICHVWA TR KELREELL
STWVHEVIZETHY, RELFTF Y P boLINYF 58 8HNT
WREHFECLI2HEE T GE, 2OHSHRIBFHCRELM TR
HEH, Ty PERBLCHSEENTKREL), REREOGEHBERZ L
(b, EDLILETH, KL TEDEDELZMB S ENTE LW



FLowhrhaFEEEAVCCL, COREEREZREL THEEZITI S EEAT

BBTH S,

233 EFNT sy b

WS FEIHVCONTELGILORROFEMTOINE TOMES L.
HHBORMAMENDLINY 47T AiFwL OPDHBKYLEIREET A Z
ERHLAENRTVE, FRLOMBIMARBEBL L TROLOFHMOENT
B, CRLEEFLEIAYATT RSB CREACEF M ECT .
UTF., Co2 7y b, CEYNVET B

- B E T Jl(linear model) |

Kk} = ph 2.4
LI, pEBIERTS B,
—BRERET I
Ah)=ph* (0<2<2) (2.5)
S, ABREBTH S,
- De Wijsian®F /L
}{h)= 3c0in h (2.6)
Z T, oiabsolute dispersion” N edh b,
- 83 € > )L (exponential model)
*h) = C(1 - exp (-H/a)) (2.7)



- BiREF IL(spherical model)

)= 3 - 12 (h<a)

2a 243
=C (h2aq) (2.8)
. puré nugget=E-7-’Jl}
Ah)=0 (r=0)
=C (h#0) (2.9

BB, BEMIC R, YVPEET AR, TREANSERANC BT 2Z0 5
WMo e®LL %5,

C=o? (2.10)
ZQ2.10)DFEH A, 1 ILFET,
WRKHFETE, EBOFHE (72U Fr ) KWELEROEFVERA VS,

chid, WToL) %2000 FILL5,

1) BRIk, KL OEROFMICH W SN TE 2, $H D5
RS DREIT = 7 P bR EN B LI AU A7 T A, FHORBNE TS
WOCTRRBE CGHET Bo Thbb. A ORI OH LTSRS =M
SAEEOIL, ZHEMMEZEZLOLDOE, FORINYFT TS LN S LER R
RS B, M THETHEI EHOBES., CRLFALI ENELLNS, ©
$h, il (MRIZO—-HTHD) LWIEBRICHHTIEE, DHEGLH



HiZk ), BPARMIEHEBEDPOHARBEEDIDLIL LI EV)I I EFEZL
na,

2) ZVEVYITE, EINVFTILADORRNBBEEISIERSRE, L
Fedio T, ERELINVFFIFACMLPOBEBE L+ BEE LI LHFLEL
Zho, EROEFNVIET TRIROFMBNERTE ), MITOHE LT 5
BEORMITAKFELTRAT B LTOEREYND 5,

Afgecid, BATSHRIKL Y, EREL I A7 2 ERE0EFVEREE
X,

2.3.4 RBRFM

WA WE I RN FT b 00Dk ke BEMEEFTRMSNE G
323N 4A 7T 08 FMTERERLTALE, ZRENEL o 2K
ERTo —H. ZIVFVIRRTUEERTELVHEETETHEDT, 2O
L)% INYFTTANBOANE, EHFMOLINYFFT ANE %
eI, BEDOHEFMIHK - D EfTo T, SMeSielzEL s

Darigdlkv,

235 kLUK

Hudson(1987) ' 12 & 2 &, BKEBROBEET L LI N 475 Al H
LIt LA 2 RS Ebn s, cOLdI L MELERT LI N 475
ADEFNEL T, HudsonlZT R, TR I 5k — VIR E 7 N (hole effect
mode) ZRREL T3,

‘}(h)=c(l'%) (2.11)

EBOUEOTF - I PHLRTWELE, 30F—F3—RI VL0 M4h
LTWBERLNAEPETH, 2INYFA SIS AEERTAIEICL > THE



W AR B D LN DD,

236 twINUFTSLOMER

a) Y7 LOFEIR
Hudson(1987) ) i & 2 &, BMEHE, EBOREHGFOFELICHEFEL %
WHEILBYLIENRE, REREOFERKT T 252 0BARCB T 25 L 12
G LNRb, WHICREE, 1 RILBRE, EOERERBIOEKEENE L
BEICIERAE. 2 RAEE, HRoFERME, TEREHE,. RQD. HHSE
BIGREVEIND, BEBFEZ, L2BEHEebO/PHEBEERL LICL > TR
L TERELDLICLEIETH D,

T, —C, BEOFREFERIIEEE OOV IV ERNNE, SR T S
TEREoTHTbNDE, LEDFoT, ABRRLI > THLNEF— ik, 204
BERETLMETHDEEZ T NRIER S BV,

INLDERPFEHTELVWEIEREVEE, ST 2o ER S NS
INYATT AR, WRETHEMIPAEDEOAFENIC LT 5 LH & M4 L
Tw%:tK&%;Ltﬁof\7U¥Vﬁﬁ%tofu\%®tENUiﬁ
FAEZBELEZ D EHWRITRIZR L v,

Y TINVORBEERTIHAOLINYF ST ADBEC2WTIE, 4§
B. 1R,

B, BAPARTE, ¥ 7 VOB EERL S RITL 2P0 12,

b) @/NhEHTILE

M, BEOREI LI LTI AERNC L THIB®EZT B, HBHIFED
L) A FEL LT, FRMEOT Y I VL OHEXTISHA. Y T HE
PARNEL I ERERERITHEL LD LS, ik, KEFTFE %
HObBYBREFATLIHMETH S,

Lo L, S FELRCAERIRT 220 0FEI Y HF 205 5,



1) PR ERBEERO b & TR S N 0 WE O 2 H A
BLZbDIADI ENTFHENE, TR, 2085 2HEHB L ZHBBORE
BT ARINNF LT ANE—H 5 VIEIFFICUABRIC 2L WEEDFD S
L T ERTIRT B b L. HAGEMTE Y SAHLHLABLAT, LH
e INYE ST ADERVRELSE T, 2O EFABEOBRLNTE R
2L OMOAERAFEROF — 5 4 BE L TL ) EREMATEIT)  £HT
xph bk,

) FERERLND BN BAZETLIEARESE0F -y 3P LDY
bttt BRI C L ACEABANNESOF 5 &
SZEBOLATVREVIHA, HELBRFOMEFROLARE, 72V F V7
DHETHDLHELEY YF Y F(co-kriging) & I Fike v, RECKET 5
EMABRBLTHZBRHETAIENTEL, ChAKL->T, #EDOZ Y F »
FE) D EMEHEHERELBILIENTEDL, BEIVF YT ZD0TR 2.
5T 5,

SO, wEEHFEEAVAE, R COEOF -5 o EHELHEE
PAIFLBEIC L BUEEES S, L, BRTR I hEBSROMRIFL
BREELRWEZBEEV,

237 VBHXEINUFTIL
DM OEMSHRZI,BLUZOBIZL, 2. 2 THENZHEEFEFRE

TEBET2, COWMERRATEEINS,

29pdh) = E{Zplx + h) - Zp)Zdx + B) - Zgfx)]] (2.12)

R(2.12)DE bRBEXICHFE L E V. ¥, (WE Z, L Z EDB D7 B AL I
281 4 & F A (cross semi-variogram) & W9, T hid, 2. 5 THRD B/e s
VXY BTAREER D,



RQRDEARE, ¥ IV F— D LEHI A LIN Y75 by, *(h)
ERRIC L o CHETHZ LHTE B,

o 1) = —3—}}\51 (Zplxi + B) - Ze)Zgfoci + 1) - Zyfs))  (2.13)

c:u‘Nuﬁ%mﬁwmht%yiwmﬁﬁﬁ@zo;@%%K@w%#y
FNTR, Z,B L OZ BN b A S TV LES B,

BEZVF 7L ELTIEE, RQINL Lo THBEENIER Y
MAEIANYFZTAITS, 233 THERLELINYAZT ADEF L HBE
§h%ofﬁb\7DXtENUiﬁ?Aﬁﬁ®ﬁ%&U5%®T\9»3;
CFsy MR EHEH D, BENICE I DA LI ANV TSI LDY N
EENRHEHBAKBTSIZ LZ Lo#GHI—%T 2,

2. 4 TUXLY

ZUFYTE, H»HHE (X)) B alkEL T, #EHEE (K) Vo
FHOY v 7N F = CRE LB E LT MEFH e EL L0 TH L, L
ToAH TR, VYT, BEREE R AL LABACOVTHNE, R
EOGRELERTIHEG OV TE, FHB. 228Wan v,
MBEFEEERRTESN D,

AiZ(x;) (2.14)

h..]
Il
Tbss

c:m;Tuﬁ%mﬁwém%ﬁ\n@%vfwﬁ\zumﬁﬁﬁwﬁm&a
WBILEHF— 5, ALHEATH 5,

RQRADI & o THEBTE S5 25 & 5, EBEDTRO ERATE 26
N3 GEBHIZA. 2FRT) .



n H n
o2 =23 Akhio)- 2 3 Aidifhy) (2.15)
i=1 i=1j=1 _
T,
hij = (% - xif + (3 - i (2.16)
hio = V{xo - 2 + Do - yif (2.17)

Tdh b,
F 7= M2 AE O AR & (non-biased condition) IRFTE S B (FEBH X A .
3EART) o

Ai=1 (2.18)

s

H

£T, BAARRQ.15)DF B % Lagrange D R ERBEIRIC L o T BT %
CrlnkoTHESNS, BAALB L CRERBUE KD R ETHHEATE
FiE, K0 LIk b (FEIA. 4TRT) o

0 7(}112) }{hln) 1] At }{hlo)-
A1) O - ks 1 ||A|  |AB20)
. TP | o (2.19)
Arn) Khp) 0 1A [%Rao)
B 1 1 1 0] U 1
T RQAHEARNEELEE D,
Y Afhy) + 1= Ahio) (i = 1,2, - n) (2.20)

j=1



NQANDEBOATFNE 2 ) ¥ ¥ 7475 (kriging matrix) & B2 & L 55 5,
H(2.19) (F7210(2.18), (2.20)) # M E, BBEWE T T2 EHAAE L O
RERPUT RO OEN D, TOAERQINCRAL TRBHEMT 245,
o, BT A HEEREOS B ERARRTRDL B,

O'KZ = iﬁl ;{'ﬁ{hi()) + U (2.21)

PlED8fEe, BB sxt SRR FRA O LIS T A LT h R+ 2
ElLoT, ZOEMTH»HEI NS,

BB, CVFYITR, YU TINOHELET S JW(H)KBmfu\%Mﬁ
LIRS £ CEEAHO 251 B,

2. 5 #HE7UXY

HMEZVFY 73 2VF /7 RMA T, #iks &m%%%OM®§mﬁ
HEESBRLC, LD LVHFETBEI ETL00TH B, LT, Aficl
TrTN, HEEAE %58$&Lf%ﬁKOWTﬁ&%Oﬁ%ﬁﬁ@@ﬁ%%
BT aHaio20nTiRk, #82B. 328HE&N v, 2B, HEIVEV /K
M3+ aN0HE L UFEIIEWKT 5,

WE AEBEOZMOAEOT - BH Y, 20 L 01 FE O LM it
Z 2ok - DERORMSHEZ,(p =23, k)3 BRLTHEETS &+
B WEMREY Y INF - OMETHCTH AL ND LT 5,

Elﬂww+zz@zm) (2.22)
p=2j=1

-

SO T \RZ DR B DM, Z,(x)3i% B O Sx, B 2p%k
HORZNSARZ, O WM n,RZ, 0% > 7 VB A Z,0 85,054 5 %
yﬁw?~&m%i6néiﬁﬁéao‘



X2k o THEMT 8 52 5%, HEBEOGTHO, BRAKXTT 2
R |

) ‘k ip k" k4 (2.23)
o2 =23 3 Aingho)- X Y X X ApitgiYod i) '
p=1i=1 p=1i=1 ¢=1 j=1

I, Y p=qDERRZ,CMT B EINYAT T A p FqDLEH
Z,rZEOMOI BREIN) ST LERL,

h= (% - kP + () - yif (2.24)
hip =V (xo - X + o - »if (2.25)

TH5,
37, HEMOMIZRHFRRATRENL,

nj

> Au=1 (2.26)
i=1 :

np

z A’pi =0 (p = 2’3545'”9’6) (2.27)
i=1

& T, Eo&lm#iﬁ(2.23)®ﬁ}’ﬁﬂl%Lagrange@iﬁﬁﬁéﬁﬂi W& o Ti/PMET 5
CER Lo THESND, BHA, B LUZ,CHT 2 RERMK Y, € RO 5501
KDELI W% Do

k n
3 S Agipdhi) + 1ty = 1iglio)

=1 j=1

(p = 1,2,3,k, i = 1,2,3,,n,) (2.28)



A(2.26), (2.27), (228) & EVEE THTE ., REB AT L2 EAL, B &
URERBU,PROOND, ZOEKA, 2 RQ22)CRAL TR BEHECHET,
¥R e T, BMEMCHTIHERREOS o BARTRO LN B,

k "p k
ok2=Y 3 Aindho) + Y iy (2.29)
p=1 i=1 el

DLro#Bfes, ##ENRRX &L HBRNOZET e8I L THRYET S
EEoT, ZOEMIHFEPHEEEIND,



£38% MAT-—2

3. 1 mHmEs”

FAFFE TR, KBERIGETS L OCRBTORBHIUO—ITH 5 KK — Y
v SRAERIRERTAR L L,

AEWBIE, Fig.3 1 IART L 912, BAL300m. HE360m D EHIEHEE T H
bHo TOFBICHITEFOFR—Y Y 7HPEI SR TE Y, 20 3¢ Wik
BROOND, COWMBRATFWE TH2, ZOWBO MM, EmMHH G
~HRER -, ERPRE~ET0" &EZ 205 (Fig.3.28H) .

K=YV 7RABCE-THONEFT-7 3, BHEBOBATOLRE (G.L. B
Y UEL) BLUREHRMETH 3,

K=YV ZHEBCED, LEDZ EWbhoTW3,

WX, FIg33llR T &), W) o MEI, AR (0511
) v ¥ vbE (10) M~ S (9b) . BB (9a) . Mi~FRBE (

8) . BIKEMNE (7) . BIKAE~GIKEDE (6) . BE (5) . BIKY
Wa~8Kkea (422) . 85 (4al) . A - BE (M%)  (3a2) . #E G0

~df) (3al) PRBTHY, TOTEME (2) EL£T S, 68 F TH
KEBRLARATHRBIREE LTS, HERELT, LToz Lailnsh
%o

1) AEWRE, BB LAZBRAERSRAEZEELZLRE, S hE., W
RO T OHEBYOREDEN, TIRUEORBIEBVWTOAFEDLRE 5
TH 5,

2) 10B. ObBB L U%BIIAEWHB LYo R—-) v ZHitBwTDAaH
HHENB,

3) AEWIBOREBICLY, —HOFR—1 7, T3 B HEBSEA Dt
BLEBTHB6E. 5B, 422 . 4alE. 32B B L URIBVEABIZ 2 - T
BHhTwns,

—23— |



4) 3a2BEBRICLZ>TwT, —8OoF—) Y7 TCRTFELEV, Fh
LDR—=) VI TH4allE E3al/GFEZFEE L TWED, TS EKFARET
H 5,

WMBOMIcH K- v rHOF— 5, MiBEEGFE—Y Y FLOWR
EDSBRVECAROF -5 &b bECRHAES, WBOHBIEH2 K- v 7
Llo7F—s e, WiBzatf—) Y 7HOWBLINbERWEZADTF—S 2 b
bE THMEGLREILET S, 2L T, BEZ, BoLTHRAEOME T
HLHLEERET L, LEWFoT, LTOBERAIVTRIBEBETHELDICH -
TREF—- PR INE 20, BEOF— s BRFx—) v lo:—%L
B, TRENDESOBED T — 5 Fn, BAFHzH L CHABIER s &
Table 3.1 R T,

B PfE k. Fig.3.112/R LA2TH-1, TH-3, TH-4D 3 2D K-y v 7{ o
REIZBWT, IS EREIOcmIc TRl S hTwad, Gk, ko &%k
BT s o T 2 72,

Fig.3.4iRT LI, 20NEEBALMZan 2B THRIE L, HFERICA
NDBAWBENZABB L UMNABH LERAL %5 L) KB, 2nEILE
MEEL ) VT VREBEVI, C0LE, ABEBICHL 2Bkl MNME
BEMAEV, WEOR» T ERp oMIcE, ROBBRIERLT 5,

;h=Mm-% | (3.1)
PO, WX —BTCIANKDEEN WL T L L, HBOHEO LI
—HTERTTHL, Lol REICEARE, FLAKDIIES, JaE O£ 15,
HWBOES EBBRHAMaeL DEREFEOREICL o T, p,lEOE O LK
LR B, |
AN RE LK) 7t BAEHWTFEACI > THE STV
DT, LAKRBLPRBOGFHADEBILBRUAL L EELZLONE, & o T,



ZOp,DEENRBBOM S P ORI EMEE KR L 2HBRLRL S LITE D
32) A, a=25ecmk L. ImB & Kp,MFHHl F— 5 2R L CRATICA
Vi, ‘

TH-1. TH-3. TH-4® 3 20K~ ¥ 7 fLdAKRFEHF I IZI3 T —EHR LIS
BLTWD, CHLDOKR—Y V7L e G UHEREL €0 L To LMo
Mﬁ%ﬁg&5KﬁL\%ﬂ%ﬂ@ﬁwvVﬁﬁmﬁﬁéﬁﬁﬁﬁwﬂMﬁ%_
%H936~Hg&8mﬁTo

3. 2 BWHEOES
AN L LA s R, KEREOMEE L TR BB ORIE 5
LU, HOBEWTEC B2 LB EOSHTH B,

3.2.1 BESHOHEE
BIESAHICOWTR, BTOLI KL TERZIT - 7o

) BEABRAEEHRA L L. ThE, BEHERIIKS (. EHOH
MERETLIAFEOEHCERE2VWEHNLLZAZDL TS S,

) AEWBLVBOE—) Yy FiicBwTiE, 10, /S LU%R0RE
BF— v BHFEELEVWLOE L TEX T, |

3) MAMEBTROZOMOBIcowTIE, AEWE L) b emTIH 4
HEEIT - 72 |

4) WBERDEE—U Y FILT, BRI 2> Tw 330, HWFTDT —
B OB, BuHoF— s 2 klloRGRED,

5y cnboffiic., AEWMEREUNOEKE CHH6/E. SH. 422/, 4al
. 3a2BB L U3BIoW TR, AFEMBORER & - THILIC10.0m/EH
snrREL. AEWBREDNOERIELEET A 2R AL, £ D
B WBoEtoF— s dRA—E48 (Ch2BEESETE) L LTH- T,
6) 4al/B L3alBWEBBEL T TRIIAETH L L A, §3T4alk



b LT%X&_?\:D

HEE, THES. BHESE LT C2SHETH L, LT, 1T
72 ATiETable B2WKW/RT25MB TH 5, MITOFMEAFERX L., 1 THEN
%o

3.2.2 HLEHASFHOHEE

HEHE o5 ik, Fig.3.5iCRL 72, TH-1, TH-3, TH-4D 3 2D FK— Y
YA SREM T ORIOOm, E.L.370~270mD @ CHEE L 2o LIEH
F— 8 DR RIIFig340AMO R L L7z, B, HEWF -7 1 ER
25cmDY Y TN P LRBROLENLDBDOTH BN, CORIET5/ & v H
L, 2.36a) BLUNREA. 1 TBREBEETLLE» o 72,



48 BHAERESEORA

4. 1 BEITOHEE

411 BESHOHE

32 AT 25HEEHOF — ¥ A2 AT, BEOKFEF oM e HEL
foo HEEIR, RO LI L TIT o 120

1) &EF—HEEPL, RQHDKC Lo TERELINYF 7T L2 E2ERT 5,
2) %%tENUjﬁaA&&ﬁm;of$ﬁk%51”o

Y{h)= g{&ﬁE%JmF 4.1)

1
2N

h=h+ Ah (4.2)

o, NEBEBAZ R Y 7 VOMMTH B, SR, R@4.2)DFH
AOFKFHE%Z, h=0,10,20,- m, Ah=5m& L’ R@G.DEHVSLEDIR, 7
—FDOMEHE (ThbbFE—) Y 7 OFEME) CHAMES L (, H(2.3)
DN 1 IKEoTLEI LW HFIZL 2,

3) DTHERENTERELI N F 27T (2, 233 THRRLBEREFVE
TSR LY EASHE D,

4) Fig3AWKRLAFHEO LOMBSmOBKFRA BT REHEEMS LU
HERELHEL, FhibTnwTavy—<y 7zl

BEF - BAEKOVT)THESLAERLINY A0 %, ThEN
Fig.4.1~Fig.4.25xR T, & FTIZ, 10BLWES (3. 1 8H) Ko2w
THTHEERLEREYINY A Y 5 A%FiIg.a26lRT, BRIREFVB LU
REETFVERESELb DOIR2VWTE, RQIODDOKRIEL LT, FHEAOH
SUOHEES = {(n- Dn)sE Y MCE R RBL 2o 6 ~CO AN %



Fig.4.27 12 /R ¥

I/, HTHES N BEORBeES S UVEREOGME, TR TR
Fig.4.28 ~Fig.4.50, Fig.4.51~Fig.4.73R ¥, b, XHIF— % 0
. MIAR, PHEER. AR ERENRERIn, Sm, I0mDI X I -ThHhb, %
B, BEEAR2WTH, WiB2ROALF—) YLz @HTHEL, WBL I
DF— 5 DR RBERONME L D BII10.0mETRBB ST TERL 72,

41.2 EEAGOEERRORE
EomeWiBomltTcilla gLy —AKk2nTi, EFHEL2RI

T580, ROFJPIC LMo TREEZIT - 720

1) K7V HEFOEXRZ2 1 08B, COF—-5%Z(x,y) ¥ 5,
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M- 194, MU—H—$A#83, 166, 25 0KMEOHEOIENY %
REF. B, FrrRNIR-T. BEFAEEIE > THZedbdh s, 2
DED. Don—ChanEFNWNERHVWEZZLILE-T, HhEOHERER
HORNLDBEOBHARBFN T AL AWETH S,

3. 9 3BEQCILY

SEHOBHFIZE->T. Don—ChanTEF AT AAERNEEF VI
EaT. A, EBPOKLIBH LB AbdoEk. ZTOFFIVE, &
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FOBRSXMOHE-T. BENEREFNAQEBRATHETSHSE. T HI. FAH.
IERHOBBTESZS, BEBYHHEAOHEANAL IS ERLMICLE,
T3V FROBRH T O ILAOME. REFSERBCETNLILELD,
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4. KEARERUKEAREBEOH K

4. 1 #

il

R, LR EIHFEHSE T OMMRBEET I KRS LORRORA MK > R
N TEH, "CUJ???@J@:}:*J??@&%E@*%IBZ?SHT?&(itp?k@?&‘lc%k%<
KWESNDCELHAMONT VS, LB IR HBBEIIRREBI X - i g
DEKMEEET B EBBETH 5,

MTAKE XD EMORBAFAE TR, MO RBAMKEILL -T2 0FKik s

RRDEIDBKEBRLES EFTD2H (427 vav) bRUE-TL B, CDE S
FHRMBERCEV TR, REABFHCECO 54— 5 —pBE5 LTV 555
REOBAKBER (BKER. BHEH Oki>ic BN Ict0BEERD 2 C
L EET B B,
C ABMOMBORBBEERSERBRHEELTH. FUERRE SHRLR e
Bhdo RUEBEKERIE. EHB KRB HEBEREGENEANTH D & HE
D, BEEERE BN AS S bENRBL DER T B, & bic. MDY
%ﬁ%ﬁﬁiégn%tb\E&Eﬁﬁ&b%%ntéﬁﬁﬁéiﬁoﬂﬁmm
VWEIENBHIETES, Lil, RXORBRFERBBOBAM O BE# 1c -
WTHRHESNAZLORBDTOR V. ARRCTIR, WETEHETS 508 1R
THD, BRARBEEBL O IOR RSN MBON TH 2 b EH»THE VO KR
& Bo

AHATE., FREMLOBRERELIRMBELB OV CRDPIEBRFELH T+ 2
OEEMEL, BHEEZERLAKEBEAKKREF Y. HEETo RN R
%4 3,

$E. ERORBAEERL., ThEME AT, HANBKRBR & 2K 5K
RBEBMBECEBL, KEHE. BEFROBKEROBEHEE Tde 3 £.
FENBAKABIAEBIUVENBKRBI v TN, EBCEMNBLZ B L
TEBLERREEET T
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4. 2 R BEABROBKERORETS &

4., 2. 1 E—19%

E—19@%ik,. FAkfioEy., TlalliEoBics v, SRR+ —
FIE2EBYH L, #0flHNOoOKEEEZZY A v P VAFAELTHVT—FILHESL QL
5. BKZEFV, A —FTHHAL~OEFERARBEZAEL T, BRKERERD S
RRETH I, CORBAER., MESHR BB CHLTHEHA T LT, 2100 H
FEEAQHBOBKERERDL B IEHTE 5o
coRBAFER, Fig 2 IRRT 3 >»OMTARAEHRRLE-TUTOIATHERRESN

ED)

TL\%I).EJ.)O

h_ 11__._2 12
i Dn (o (O mF e ) R e

(Tu > 3h} (2.1)

(- 89 In (h /o) (3h > Tu > h) (2.2)

T h (h‘l‘Tu)

y - & In(h/re) (h > Tu ) (2.3)

K3 Tu ( 2h - Tu )

“

Q: A b0oFEHRARE

kK : BIKFZRE
h @ FLAKE
re: FLER

To: LN O KA M TARAS Z2VIRABKEOHM O BIIKE
X2 DR, A—VArsokoRANE, AP LBEORBRASORBATSH
h, o, BROBMANBKELCHLATZ2ELLTRDOSNAANTH 5, Fig. 2. 1OHR
CHE S LME zHERD 2=F, x=0RRABRLIqEERL D, T I T,
Agqid. KEBECHA T bOLELLE, RATRT I LNBTE 3

Aq (h-& ) 4E
Q ) he /2 (2.4)
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Condition (1): Tu=3h Condition {2): 3h>Tu>h Condition (3): h>Tu

Fig.2.1 Water table condition

fo

N

Fig.2.2 Point head flow
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COABERAqic L o THA (x. z) KRAELUBH A, Darey@MicfE > &4 3 &
2y W N K P

Aq = k(40 / L)-4dxn L* (2.5)

L. Lid., HAEH g 58 (x. z) OBERCTH 3, chE, 40w
TEMET 3 &,

- Q (h - £) 4F
<8 = 97 kh? {x¥ + (g - E)%) VE (2.6)

CoR(2.60% 0~ h FTHDT 50 TIT, 2=0. x = rO&LEAH = h T
H L1, h BETOK IR B,

q b
7 Kh? (h sinh - (ro.

CORQ DALZHET R EUTERTANE >N 3,

Q P . -1 h Ta o 1 oen I'n
B - 'R RS e 2, Lo
ko= e (b osin R b .

_(2.8)

COFE(2.8)FEN10r. EEMTEE. R DEBE, COXSEBHNORHET
OEEEAIC L EIT S, LAL, R, .HEFoTR, BEOEL I A,
HHABo»BRABLOLEDL T e
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4. 2, 2 H—TFT T4 F 4TI DBEEY

&H%m\K@Wﬁ%mmﬁm%mpf\Hﬁ%ﬁﬁﬂﬁ&ﬁﬁbf\%ﬁ%
BRI-THEKRHERDSHETEH 5, COBED, AUNBEIBRo LS ¢
B5H, van-Genuhten® EF AP D5 X — 9 CH 3 (o, n) OHPAE E., —
ﬁ&e:\ aDEPRKECLE N OEPIRECRIBEMEERLT, aéniDfae
PCLRIORASHABRELT, AUNIToBR BB RIS 0 B ERE L -
SNTWVE, Tl KEHBLEMBEAFBOBKER O £ 21 &8 THREKE I
IOVRASHABREILT, R/ HOHEERITLBEERL, CORBROT S RE
DRAMBIDRDONDZBKRFEHB. KEFBOBKEKRTE B 845 -
TWw 5,

TOT, KEFEEMBELTROBKFRE2EEF TCROBC E BT E B &R
RERshlo COFEE, Fig 230 R T L3012, BEA, LOFBELTLIES
HEERVE Y A - FARNCHWEEZTEAA, WEN. A -V HNOKEELE = Y
Ay P A B T-BRELABS, ENTHhoRARE LA L. 8 A M.
KEFHMOBKERERET 52 H5ETH 3,

&

= Mariotie
2n -IV
2ro - h

!

| L
S TP B B
SN

Fig.2.3 Schematic of ketugou-method.

MELEOBRKERORELFELEL TR, HERN~OHEAR (Q)Ic k37 i,
E_

8 WEH DA L. Green-AmptlO HENEL S ATV 20T, KAME TS
%
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h + z¢r + he
Q1 = A1 -k . {2.9)

ke : $HE 5 M EKER

Q1 @ AR (en®/s)

Av o BEE R (en®)

h o LK AL (em)

ze : Bt B BIELSRMAHR & TOER (cn)
he : BBFHETOY 2 ¥ 3 ¥ KHE(en)

Fh. B tETCORABREBVE. RO X DA B,
V=4 B8 z¢ {2.10)
V c BRETIEITORARE (cn’)

B : WMo HEEEK

H(2.9. (2.10)& D

= = B ( ) + kv (211)

1
A v

B: HioymiioBoE HAAPEHEERCHE T 2K

21D ED, /A EL/NE T o PLT. ZO0yROHE X DKk-BRD S N B,

Th, KEFHMOBKGBROBEAELLT, £ —-F{lHA~OHRABR, HH
FEEHOBKEHOENLOELBUHELALHVOT, SHEHFHOBKERFEXANT
H-oThb, +—HAN~ORABROERNEAZHAT LI LIV KELTHD
FBABEHRGEMETE 2, A —FIHAN~OHARBKE LB JZKEEH (k) 4 —
AILER(r). ANAKM(DICHEET 5. ch kb, KEFEHKEE I mXFEK
Mo ke s & L Tlog {(Q+Q2)/(h-ravkn)} —log(t k) ZH#E T 50 WL R 7
— LV OTMUHBEICHABR(Q+Q)OB B AL Zlog {{(Q1+Qz)/{h 1)} —logtic
FOWTBET 3, CO02202 3 7% EFREEFTEBHIE Ty F vy o7H¥A4 2 E
EED B, CHMIVIKELHBBKFEKRZERD 5,
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4. 2. 3 2y R T ERCLEE

2A2ORROBRTH, MELFHOBKFERR, A - FIHNOBEEN CHE —K
AWM EFEE T ¥, Green-AnptOREEM AT L > TERMEBRRBEH O ¢k
HEB., COFETHR, REFEBKERBPDEVEE, =040 FH A5 v
doT, EARBEHB SISO RVWVRMETELTILEVHALEECH 3, =
¢, HEAFHNOBKERERDBI DI, A7 v Ff T hH - BKRARK % T
S50 BB, KELREOBRGEB (k) ORELER, EROFEHEZM W T EKA
BRKBBEITO, A -V 2E~0MARBLD, 2 20 @M 1og {(Q14Q2)/
{(hero-kn)} —log{t kn}& Bl X — v Dlog {(Q1+Q2)/(h-ra)} — logtk » = » F
I FEA P EEDDBIERIDRD B, LT, R v P TE2HWT, 8
HABOBKGEE:E, EKMBKRKABRE, TAMOBKRKRBTCRDBZ LoD H
e i WS

(1) ZARKMBKABREZH L FE

(a) KEZ30emDd EKMBEKEBRBK TR, BEOANMCHBELALRS v Foed 7T,
ZRAMBKRRARET I,
(b)) HEMN»PSHAATIMBEHAML. ALEBAEEF N L CHBERTER VT
RboNttHAKRBELKT 3, LT, HBEHFEAEKRER (XD ERFT 3,
ERNEZFERABBO, HENL»SORABRORBHNE Lo HURBESK &9
MoEWKBOEELRF T %2, FEMBESM & L Cvan-Genuhten® ® F At
DasnEHV., an oM AR (0.010,2.00. (0.030,5.0)& Lt WHIOFE
JIKEE B -30em. -S0emZz Al Wi fhOoWEMIZA Table2. lic, BIFEF VOB
FoEIZAFig 2.1IER 7, ATig 22l v MERORABRBCR. AR AN/ ¢
EHHMORENKBRBEAEHES L Vo T k10 % (en/s) T—F & L T
ke 1077, 1074, 107 (en/s)E T 3 CER EVHFMENORARBORITZIT I -
foo B OWIYEE X Table2. 2R T T DOMHREZAFig 2.3, x#ic Time. yBhicq
/v LT 53 7%FRFe OO I 7LD, tEQEkvick T3 70FERBO L
DIRE B, Eh, HMENDPSORABICIE. A Fig 2.4 R T LI kDO BB
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oo oo PIVEME L. A.Table 2.3IC/R T

zoT, BEFOOBKERCEEFER, HUEBSKER TAT LI O EK
E¥ArRkHLob, EREGCHLALAEKMEBAKBTO, log(Q/k)—tico W
TOBEHGEREBIFT X > THET %0 BL2r— 1ol XEEC, HEUE
SBROMEAIPSORABRBOBEHNELE, logi-tR>PVWTEHT 2, CO5ti
o5 T7HR, FTEEABB I Cr vy F Yoy F 4y P E2EDH L, T OHERE
OEQ/ke, O SHMBEH N O BEKER (k) ZKRD 2,

(2) EhREBRKABREH L FE&

(a)kfr30cno &AL EKRR % ¢=1.0cm
ShLoRDIBHTET L, ____ﬂ:|_
WMEOAMICEEL £Fig. 2.4
KT VA P AT xR
ALtz v g 7T, EK
frBEKREEIT 30

(b)WMEHNDPOHAT ZHE Z IR
L, @ ckb-MARERE
LB B, £ LT, MEAM |
AR ) EHET B I(§I8

kKB KRB O, WEK DS o
oFABILBVWT L, THRIIEEH

., MY oOEHKM KFEFH R OH

KEHOEBRE D > 1o & T Ty

Ml SR o BKEBOEES K IR

TKEE30enod E K AL B KR B % 9047

(5400% )17 V. 8043 [ (18008 ) 2 7K
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N4 TERGTA — HFLED 5 100en Fig.2.4 Mariotte System
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OB 0g(Q/k.) - tEMBERITIC & 0 HBY Bo B 27— 10 F 88 .

FHERBRCOBENL SORABO BB UL %, logd-tic> W THE T 3,
COD3fe2D7 5 7%, LFTEPTBHIET»Fryror¥4 v 2ED, 20
WO (0, O SHEFTOBKER W )ERSD Bo £ 72 L. HEHI05
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F—HEAPSORARBLI D R IR HMROBAKFEHRERDIRABETH 5, KT
HFRoOBEKGERG, EXULBRZABROBAKRBLID v F v 7 2ITVRD 3, %
DB, Ry FRATEHVLEBKRABRORARBIORESINOBKER b =
w FY LSBT > TRD B, £ h, HBEETR, AHEAHOy v 7V v 24T
W, EHRHBKBEBEITV. ThZPhoBAKER>VTHES 3,

4, 8. 2 =N A ) T T ]

HEEAHE R, i T 5,

(1) HABEHMigiic, E&F15en. BE35end 4 —F L Z=WHI T 5,

(2) A—FIoEOPLIHEIIen, HEX20enZERKMNEK HBRHAOEE
10eniT 52 U, T DT E 2/ 8 = & ERVWEIRRERET %,

(3) BRAMBAKRBRHEOT VA v b F ARV DS v %20 &9 bF5bo 5 v
soLloBEHOF — 24— FHio KEO® I (FLED S5 30en) ic
T Bo

(4) A —HIANKHEE AN S
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(5) A—-FHAAROECHBKESE+ v 9 5

(6) A —FHAIC/KEXeni B E LI KZANBLARKBIRSY Y Doy I %
B, EAMABKABREMIGET 50 (Fig. 3.1, A.Photo 8. 1),

() BHMoBRARBORBENE(LENA T 2,

(8) EAMBARARBELETHR, 2 v Fo 4 724 - HIAERITEAALME 2
2y bF B, OB, LK RER., TELILHT—FKLTEL

(9) MEOAMEAKELIenicfRE, MEOHNMMIc Ly P LRSS ¥ Fov g T2k
S THEKMBARKABRELZ R, ERMBKABEZIT o0
(Fig.3.2. A.Photo 3.2)o

(10) RBETH. AREEBLWO K

(11) 2R BETH, A+ —FHAAT. Pig.3.3&, Fig. S AR TR T XD BB HHE
L. KFELHMoE A FRoAFMICEHE2IT5Ad, BEHI0en, E S Hiscnd
AEAEL A 2RI T 2,

(12) BB LR 25 74 Vv aTEHB. BBH D

z;ysm4i%%mrﬁmmﬁmﬁﬁ%ﬁ5%é\ﬁﬂ@*mwmoﬁmm
FEAKABEIONME. 2 EFRERXF vy TRy PT B EER, KAEZTH10enT

3043 8] TIT 2.
4. 3. 3 EHRBKABR"

BB CERLALAAHIAREZ, ZERNERCL - TEKBRERD 2, KBRS

hE G ET b

(1) FAEMIABZHHBILALAS ¥ 5o |

(2) WE10em, S S 0enE— N FORMEIECF a—T %2k bd B,

(3) ﬁﬂ%ﬁ4vfyfﬁvy—%v%—wpmﬁﬁxﬁmﬁﬁﬁéo:@ﬁ\
SBOEF@MELIA VI ETCHRBELTE S ILT B (A Photo 3. 8)o

(1) HHOBREVHICE > TR 3,

(5) =®— NV FRAFEZWMA, BEREFa—ToHEESFEEE S (Fig. 3.5

(6) HEHREKRKMBAKKBEZIT S (A.Photo 3. 4),
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Mariotte System

— Digital Volt Meter
s Ampitier | 0]

Fig. 3.1 Constant head permeability test system.
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h=10cm

Fig. 3.5 Schematic of mold.
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ABERBIUEE

BRI ETHNCBNT, BPFBEEARELTCHEMERZEAKRBEIT > 2o B
By ZAMNBARKEBREHVWAFE T 2HEATHT > T Fh, HEH» S -30
cm&. -S0cmMI AL S A — AL EWHEIL o

FHBH A DOEZKE, MBEE, HREER. Table 8. 1. R B W .

Fig. 3.6~ T

Table 3.1 Volumetric moisture content ,porosity and dry density.

Volumetric moisture Porosity Dry density
content (%) (%) {tm)
G.L.-30cm 15.49 0.39 1.61
G.L..-50em 15.48 0.38 1.64
100 -
% —o——  surfase cotirse . ’Vﬂ
0 e GlL-300m LA
80 ~—a— G.L-50cm a
70 L. N ™ ;
w0 |
w
a0 -
20
10
0 -2: | e ' 3 I T
10 10 10 10 10°
D(mm)

Fig.3.6 Grain size accumulation curve.

(1) ZKEHJBKEZEDE HI

KELEBKFEE (k)2 B BRKEBCBOTCEHNS AL, 2 -FH» 5
ODHABRB(QQLORD 2, WM BHEiClog(Q/here) —logtic>W0WT T 2y bd B,
6] 2 7 — A @t B i,
DBt Dr 57 R EFBHH S Trig. 3.1,

B, log{Q/h rokn)—log{t kn)2W T 72y b L

ToiBHE R s T B, Fig.3.8

—158 —



DEIRET v FYITrEALA VI EEDL, TORBEOEIVEZEAFTROKESF
OBKEBKRDOE S iTRE » oo

G.L.-30cnm kh=7.39% 107%,780=2.46x 10 *(cn/s)

G.L.-50cm Kh=2.57x 1072,/ 72=3.57x 107 * (en/s)

Table 3.2 Maching point (horizontal).

log (Qfrohkh) | log(Qroh) (cmis) kh{cm/s)
G.L.-30cm 30 7.39E-02 2.46E-03
G.L.-50cm 72 2.57E-02 3.57E-04

(2) sEBKFEHOIHA

BB ABKEE (k)R BRUEBKEBROBENS > OMARE &b Kb 72,
2y v R4 Tkl TenE@EALAL GL.-30cnTid, FLED 5139, 8en® K FH D
579.8cnE COKIET10cnE B cit@ L, G.L.-50cnTHR, FLE®» S 137. lcud K
A 5107, 1enE TOHenBIfE CE M L fzo KT, Tabled3. 4, Table 3.5 R ¥ ¥ A
AZXF oy FiBESTOT, BEHBlog(Q/ky) -~ tE2HERT 5, COK, HE KD
7oK E A B KRG L. -30cmid kn=2.46% 10 % (em/s).G. L. ~50cmid kn=3.5x 107*
(em/s)%F WV reo Z O OMMEIRA Tabled. 1. A.Table 3.2l "do & 5, B
BEBOHMEN» S ORBHAABRQE. EEHRBREFAR Y — Vv O F X 8w B
4+ 5, HMF—s 3, ThThoHdAKBETOoORBE» SEHNTERNAR %
kv, FOXBMoFABRModTRARL Y y bLte T3> D2 37 % ET
KETHEH S E. Fig 3.9, Fig . 10iemd L5y FVy o7 E£4 P EED D
WMEEBOMED., ThENOBBEFMNOBKHEER, RO K3 IERE » 1o

G.L.-30cm kv=1.00/520=1.92x 10 % (cem/s)

G.L.-50cm k.=0.10/1000=1.00X% 10" *(em/s)
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Table 3.3 Maching point (vertical).

log (QF kv) (cm ) log Q (cm /s) kv(cm{s)
G.L.-30cm 520 1.00E+00 1.92E-03
G.L.-50cm 1000 1.00E-01 1.00E-04

Table 3.4 Experimental time step.

G.L.-30cm G.L.-50cm
Constant head permeability test start (sec) 0 0
Constant head permeability test end (sec) 4200 5400
Falling head permeability test start (sec) 8100 -7200

Table 3.5 Falling head permeability test data.

Falling head permeability test G.L -30cm
(2r=1.7cm A=227cm Q=22.7cm)
hi{cm) h2(cm) time(sec)
casel case2 case3d case4 caseb

139.8 129.8 917 10.35 10.40 9.94 11.12
129.8 119.8 10.12 11.25 10.47 9.82 13.01
119.8 109.8 9.72 11.34 11.42 11.62 13.73
109.8 99.8 10.32 13.16 12.30 12.59 14.95

99.8 89.8 12.53 15.74 14.00 13.97 16.75

89.8 79.8 14.29 18.00 16.27 15.35 17.97

Falling head permeability test G.L -50cm
(2r=1.7cm A=227cm  Q=11.35cm)
hi{cm) h2{cm) time(sec)
casel case2 cased

1371 132.1 62.39 72.00 79.00

13241 1271 69.47 78.00 84.00

1271 122.1 73.34 83.00 89.00

122.1 117.1 78.21 88.00 94.00

117.1 112.1 83.79 92.00 99.00

1121 107.1 85.65 97.00 106.00
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Fig.3.8 Matching outline G.L.-50.
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Fig. 3.9 Matching outline G.L-30cm.
G.L-30cm  kh=2.46E-03(cm/s)
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Fig. 3.10 Matching outline G.L-50cm.
G.L-50cm  kh=3.57E-04(cm/s)
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T, RAUBOLRABIXMERAVWTITR > ENERKMABEKEARE & 0,
holEoKERFME, BBEHAMOBKEYR B S, Table 3. 6IC B & B K
ﬁ%&\%W%Kﬂﬁ*ﬁﬁf@%htﬁ*%ﬁ@ﬁ%%%

zh ¥

Table 3.6 Permeability experiment resuits.
Coefficient of permeability (cm/s)

Fleld experiment Laboratory experiment
Vertical Horizontal ~ Vertical Horizontal
G.L.-30cm 1.92E-03 2.46E-03 1.07E-03 1.28E-03
G.L.-50cm 1.00E-04 3.57E-04 1.42E-04 2.17E-04

—F5. BEFMOBKGREFKLBKRBC IO R 2HEE. BL %R
LECTHBRZIT » oo B I T THT0end & & I 5 » &
% oo KA 30emD EARMBAKKEBK 29050, T OEAKALIO
enk30EbroMcBEFOORKEREEET SR BBEEZARYT 5, R 7%
V2 LIV B S > 48 wmEEZI A
524 v Fr4 7TOMWMEEE, $.714en’TH %o KMBFLED S5 100enTEKLES
maﬁéﬁoto%%@ﬂﬂ@m&mwmmﬁofﬁ<oﬁﬁ%ﬁw;bﬁbt
EEHRlog(U/k ) —t&, FAXAYy—LORMBECABRTOREND» o 0 Bk
MABZYe o b Ly COX2D 75 72 LTFTRETEHL T2 » F v 7 &8,
Fig. 3. M1 RF LAk 2 o F Vv I/ EA VY IFE2EDE, TNFThDS 57 0HERE
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A.Table2.t input data.
Volumetric Residal water van G parameter  |permerability(cm/s) Initial pressure]
moisture content content o n Horizontal Vertical head{cm)
0.38 0.0 0.010 2.0 1.00E-03 1.00E-04 -30
0.38 0.0 0.010 2.0 1.00E-03 1.00E-04 -50
0.38 0.0 0.030 5.0 1.00E-03 1.00E-04 -30
0.38 0.0 0.030 5.0 1.00E-03 1.00E-04 -50
ATable2.2 Input data.
Volumetric Residal water van G parameter  [permerability{cm/s) Initial pressure
moisture content content a n Horizontal Vertical head (cm)
0.38 0.0 0.010 2.0 1.00E-03 1.00E-03 -30
0.38 0.0 0.010 2.0 1.00E-03 1.00E-04 -30
0.38 0.0 0.010 2.0 1.00E-03 1.00E-05 -30
A.Table2.3 Input data.
Volumetric Residal water van G parameter  |permerability(crm/s) Initial pressure
moisture content content o] n Horizontal Vertical head (cm)
0.38 0.0 0.010 20 1.00E-03 1.00E-06 -30
0.38 0.0 0.010 20 1.00E-04 1.00E-06 -30
0.38 0.0 0.010 2.0 1.00&-05 1.00E-06 -30
0.38 0.0 0.010 2.0 1.00E-06 1.00E-06 -30
A.Table3.1 Input data G.L.-30cm.
Volumetric Residal water van G parameter  |Initial pressure;
moisture content content o n head (cm)
0.39 0.0 0.010 2.0 -30
A.Table3.2 input data G.L.-50cm.
Volumetric Residal water van G parameter Initial pressure
moisture content content o n head (cm)
0.38 0.0 0.010 2.0 -30
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A.Table3.3 Analysis data and experimenta! data (Fig. 3.7).

Standard curve data
{kh=1E-3cm/s,ro=15cm,h=30cm)

Experimental data
G.L.-30cm (ro=15¢cm,h=30cm)

Time xkh | Q/(kh xroxh) Time Q/(ro x h)
(cm) (sec) (emis)

0.001 3.310E+2 840 8.6965E-2
0.003 2.292E+2 960 8.6965E-2
0.006 1.690E+2 1080 8.4582E-2
0.01 1.356E+2 1200 8.7131E-2
0.03 9.161E+1 1380 8.5773E-2
0.06 7.038E+1 1620 8.1008E-2
01 6.041E+1 1740 7.9817E-2
0.3 4.454E+1 2160 7.9221E-2
0.6 3.858E+1 2400 7.3860€E-2
1 3.608E+1 2640 7.4961E-2

2 3.302E+1

4 3.138E+1

7 3.084E+1

11 3.036E+1

31 3.036E+1

.81 3.034E+1

101 3.020E+1

301 2.952E+1

601 2.910E+1

1001 2.892E+1
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A.Table 3.4 Analysis data and experimental data (Fig. 3.8).

Standard curve data

(kh=1E-3cm/s,ro=15¢m,h=30cm)

Experimental data
G.L.-50cm (ro=15cm,h=30cm)

Time x kh Q(kh x ro x h) Time Qiro x h)
{cm) (sec) {cmis)
0.001 3.310E+2 150 3.4177E-2
0.003 2.292E+2 300 2.5741E-2
0.006 1.690E+2 540 2.2360E-2
0.01 1.356E+2 780 1.7869E-2
0.03 9.161E+1 1020 1.6088E-2
0.06 7.038E+1 1500 1.6634E-2
01 6.041E+1 2700 1.3816E-2
0.3 4.454E+1 3900 1.3234E-2
0.6 3.858E+1 5400 1.1235E-2
1 3.608E+1
2 3.302E+1
4 3.138E+1
7 3.064E+1
11 3.036E+1
3 3.038E+1
61 3.034E+1
101 3.020E+1
301 2.952E+1
601 2.910E+
1001 2.892E+1
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A.Table 3.5 Analysis data and experimental data (Fig.3.9).

Standard curve data Experimental data
(kh=2.46E-3cm/s) (kh=2.46E-3cm/s)

Time(sec) Q/kv{cm ) Time(sec) Qicm /s)
1.0 1.8854E+03 47 2.47546
3.0 1.6167E+03 14.2 2.24308
9.2 1.3643E+03 24.0 2.33539
13.0 1.2817E+03 34.1 2.19961
19.3 1.1934E+03 45.6 1.81165
29.0 1.0814E+03 59.0 158852
30.3 9.7752E+02 71.3 2.2837
51.9 8.8387E+02 71.2 2.01778
6.2 7.9512E+02 93.0 2.00176
66.6 1.8280E+03 105.2 1.72492
68.5 1.3160E+03 119.7 1.44219
72.0 1.2414E+03 136.6 1.26111
76.1 1.1940E+03 150.8 219324
87.3 1.0986E+03 161.1 . 2.1681
08.7 1.0110E+03 172.1 1.08774
111.8 9.2871E+02 184.0 1.84553
127.6 8.4857E+02 197.1 1.62143
145.6 7.6949E+02 211.8 1.48657
145.8 2.0551E+03 2247 2.18269
147.0 1.3338E+03 235.7 2.31161
150.0 1.2212E+03 245.4 1.95353
155.9 1.1574E+03 257.5 1.80302
166.4 1.0714E+03 270.8 1.62491
177.8 9.9176E+02 285.5 1.47883
190.1 9.1429E+02 298.8 2.04137
204.1 8.3830E+02 310.8 1.74481
219.4 7.6247E+02 324.2 1.65331
219.6 2.0481E+03 338.5 1.51839
221.0 1.3115E+03 354.4 1.35522
224.0 1.2110E+03 371.7 1.26322
229.8 1.1497E+03
239.6 1.0661E+03
251.2 9.8858E+02
263.8 9.1232E+02
277.8 8.3679E+02
293.1 7.6122E+02
293.3 2.0454E+03
296.0 1.2456E+03
300.0 1.1856E+03
304.3 1.1483E+03
317.3 1.0865E+03
331.0 9.8873E+02
346.0 9.1295E+02
362.7 8.3771E+02
380.7 7.6245E+02
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A.Table 3.6 Analysis data and experimental data (Fig.3.10).

Standard curve data
{kh=3.57E-4cm/s)

Experimental data

(kh=3.57E-4cm/s)

Time(sec) Q/kv{cm ) Time(sec) |Q(cm /s)

1.0 3.417E+03 31.2 1.819E-01
3.0 2.856E+03 95.0' 1.634E-01
6.0 2.666E+03 165.0 1.548E-01
10.0 2.481E+03 240.0 1.451E-01
30.0 2.009E+03 325.0 1.355E-01
62.4 1.804E+03 405.0 1.325E-01

100.0 1.670E+03 475.0 1.576E-01

131.9 1.575E+03 563.0 1.455E-01

160.0 1.520E+03 645.0 1.368E-01

205.2 1.453E+03 730.0 1.290E-01

240.0 1.410E+03 820.0 1.234E-01

283.4 1.363E+03 910.0 1.170E-01

320.0 1.328E+03 1005.0 1.437E-01

367.2 1.286E+03 1085.0 1.351E-01

400.0 1.257E+03 1172.0 1.275E-01

452.9 1.210E+03 1285.0 1.207E-01

454.0 1.982E+03 1360.0 1.147E-01

450.0 -1.556E+03 1465.0 1.071E-01

475.0 1.493E+03 1515.0 1.071E-01

525.0 1.432E+03

603.0 1.363E+03

686.0 1.302E+03

774.0 1.244E+03

866.0 1.187E+03

963.0 1.131E+03

965.0 1.772E+03

970.0 1.484E+03

975.0 1.432E+03

1000.0 1.381E+03

1043.0 1.344E+03

1127.0 1.286E+03

1216.0 1.232E+03

1310.0 1.181E+03

1409.0 1.131E+03

1515.0 1.082E+03
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A.Table 3.7 Analysis data and experimentat data(Fig. 3.11).

Standard curve data Experimental data
Time(sec){ Q/kv(cm) |Time(sec)| Q(cm /s)
1 934.58 900 0.00581
3 938.75 1500 0.00498
6 940.04 2100 0.00498
10 940.43 2700 0.00374
30 939.96 3300 0.00312
60 939.43 3900 0.00312
100 938.18 4800 0.00332
300 32.79 5400 0.00312
600 928.46 6000 0.00312
1000 922.82 6600 0.00312
3000 911.37
6000 908.87
10000 907.36
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A.Table 3.8 Pore pressure data in site. V=A+BX (A=0.888639 ,B=72.3375)

t(sec) Viv) h{cm) t{sec) Viv) h{cm) t{sec) Viv) h{cm) t(sec) Viv) R(cm)

15 0.819 60.133 840 0.058 5.084 1830 -0.044 -2.323 3240 -0.081 -5.716

30 0.989 72.430 870 0.051 4.578 1860 -0.047 -2.475 3300 -0.092 -5.759
45 0.940 68.886 900 0.044 4,072 1890 -0.049 -2.627 3360 -0.023 | -5.853
60 0.876 £4.256 930 0.037 3.594 1920 -0.052 -2.837 3420 -0.095 | -5.983
75 0.825 60.567 960 0.031 3.153 1950 -0.054 -2.981 3480 -0.006 | -6.077

90 0774 | 56878 | 990 | o026 | 2755 | 1080 | -0.051 | 2822 | 3540 | -0.007 | -6.135
105 | 0735 | 54057 | 1020 | 0021 | 2437 | 2010 | -0.085 | -3061 | 3600 | -0.098 | -6.200
120 | o700 | 51825 | 1050 | 0.017 | 2.007 | 2040 | -0.057 | -3.206 | 3660 | -0.099 | -6.273
135 | o664 | 48921 | 1080 | o012 | 1757 | 2070 | 0.058 | 3329 | 3720 | -0.099 | 5302
0o | oses | 46100 | 1110 | o008 | 1467 | 2100 | -0.058 | -3.365 | 3780 | -0.101 | -6.396
165 | 0600 | 44201 | 1140 | 0004 | 1156 | 2130 | -0.081 | -3488 | 3840 | -0.102 | -6.475
w0 | os70 | 42121 | 1170 | 0003 | o708 | 2180 | -0.063 | -3.660 | 3000 | -0.104 | -6.634
s10 | 0514 | 3so70 | 1200 | 0004 | 0636 | 2190 | 0064 | -3.705 | 3960 | -0.104 | -6.642
240 | 0468 | 34743 | 1230 | 0.007 | 0.404 | 2220 | -0084 | 3719 | 4020 | -0.105 | -6707
570 | 0423 | 31487 | 1260 | 0010 | 0158 | 2250 | -0.064 | -3.741 | 4080 | -0.106 [ -6.772
300 | 0381 | 28449 | 1290 | -0.013 | -0.016 | 2280 | -0.065 | -3.813 | 4140 | -0.106 | 6743
a30 | 0474 | 27043 | 1320 | 0015 | 0225 | 2310 | -0066 | -3.886 | 4200 | -0.106 | -6.765
360 | 0321 | 24109 | 1350 | -0.019 | -0.450 | 2340 | -0.068 | -3.994 | 4260 | -0.105 | 6721
ss0 | 0290 | 21867 | 1380 | -0.021 | -0601 | 2370 | -0.069 | -4.081 | 4320 | -0.108 | -6.924
420 | 0263 | 19913 | 1410 | -0.023 | -0.790 | 2400 | -0071 | 4211
450 | 0239 | 18177 | 1440 | -0025 | -0941 | 2460 | -0.073 | -4.356 | 8465 | -0.108 | -6.895
480 | o218 | 16731 } 1470 | -0028 | -1.137 | 2520 | -0.074 | -a.486 | 8520 | -0.100 | -6.982
510 | 0197 | 15130 | 1500 | -0.030 | -1.252 | 2580 | -0.075 | 4558 | es80 | -0.110 [ -7.047
520 | o180 | 13900 | 1530 | -0.032 | -1.397 | 2640 | -0.079 | -a.826 | es40 | -0.112 [ 7.228
570 | o182 | 12607 | 1560 | -0.033 | 1520 | 2700 | 0079 | 4840 | 8700 | -0.112 | -7.242
600 | 0145 | 11378 | 1590 | -0.033 | -1s27 | 2760 | -0.081 | 4992 | s87e0 | -0.114 | -7.322
630 | 0131 | 10365 | 1620 | 0036 | -1.679 | 2820 | -0082 | -5.020 | ss20 | -0.113 | -7.314
650 | o119 | 9497 | 1650 | -0.038 | -1.889 | 2880 | -0.083 | 5137 | 8880 | -0.114 | .7.379
600 | o0.106 | 8556 | 1680 | -0.040 | 2019 | 2040 | -0.085 | -5.224
720 | oco09a | 7688 | 1710 | -0.036 | -1.604 | 3000 | -0.086 | -5.354
750 | oo08s | 7.037 | 1740 | 0037 | -1.788 | 3060 | -0.089 | -5513
780 | 0075 | 6314 | 1770 | -0.040 | 2005 | 8120 | 0089 | 5564
810 | ooe7 | 5735 | 1800 | -0.042 | 2171 | 3180 | -0.090 | 5643
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B

A Photo 3.2 Falling head permeabiiity test system.
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3 (a) Frozen sample.

Photo 3

A

Cut sampie

3 (b)

A.Photo 3
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A.Photo 3.4 (a) Falling head permaihty te'l syst in laberatory.

A.Photo 3.4 (b} Schematic of mold.

—187—



A.Photo 3.5 (a) Constant head permeébiii?y test system.

[} &&
&

o

A.Photo 3.5 (b) Constant head permeability test systern in situ.
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5 Ban) | KBBCC) | E.C.{us/en)] pH HCO® (4 &)
=R #1600m 3.5 141.2 6.09 0.03
E R #1600m 4.3 37.2 5.52 0.04
HFHRK #1700m 3.9 78.7 7.80 0.31

AT — V) - 2 FL N gk

BEXREZEEIZISCHOEICHE

e | EEMm)x | KE(C) | E.C.{us/em)) pH HCO®- (4 &)

A 150 4.1 58.1 7.75 0.61

B ( 150 )| 13.5 198 .1 6.95 1.37

F 160 8.4 60.8 §.26 0.41

G ( 80 )| 10.5 108.5 9.87 1.01

I ( )| 15.5 184.0 8.02 1.28

No.2 ( )| 10.4 92.4 9.15 0.44
x( VIZEEKBICPHLZ LA ERT

F—6—-1 1990F11 A0HREHR
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