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Method ‘ Basis Scale of Observations and Features

(Polarmng)
Mitchell (1956)
Lafeber (1964)
Morgenstern et al (1967)
etc.

Direct observation of fracture surfaces or
thin sections

Individual particles of silt size and larger,
clay particle groups, preferred orientation
of clay, homogeneity on a millimeter scale
or larger, large pores, shear zones, Useful
upper limit of manification about x 300

Electron Microscope

Many Investigators

Direct observation of particles or fracture
surfaces through soil sample (scanning
electron microscope) observation of sur-
face replica (transmission electron mic—

roscope)

X-Ray Diffraction
Meade (1961)
Martin (7966) etc.

Groups of parallel clay plates produce
stronger piffraction than randomly orien-
ted dlates

Resolution to about 100 A;
of field with SEM;
particles; particle groups and pore space;

Large depth
direct observation of

details of microfabric

Orientation in zones several square milli-

menters in area and several micromenters
thick; best in single mineral clays

Transmission X-Ray

(X-Radiographs)
}\enney et al (1972)

Nondistructive method

Useful information on stratigraphy, fabric,

particle size, etc. can be provided still

in sample tube

Pore Size DlStI‘lbuthl’l

(1) Forced intrusion of nonwetting fluid | (1) Pores in range from 0.01 to 10,um
Diamond (1970) etc. (usually mercury) (2) 0.1xm maximum

(2} Capillary condensation

Particle alignment influences velocity Anisotropy; measures microfabric avera—

Acoutical Velocity
Tovey (1973)

ged over a volume equal to sample size

Dielectric Dispersion
Electrical Conductivity

Arulanandan et al (1973)

Variation of dielectric constant and con-
ductivity with frequency

Assessment of anisotropy; flocculation

and deflocculation; measure microfabric

averaged over a volume equal to sample

: size

Thermal Conductivity

Penner (1963)

i Particle orientations

influence thermal

conductivity

Magnetic Susceptxbxlm

Osipov et al (1973)

Anisotropy; measures microfabric avera-

ged over a volume equal to sample size

Variation in magnetic susceptibility with ] Anisotropy; measures m1crofabr1c avera—

magnetic field

i 4 ORI BE
Kftoy v 7Y v ZEOFh ORI
D E v 7Y vy HRCE

Sides 1971)%,

L T% b, (Barden and

# X u(Barden and Mc- T

AL L X nah,
EARWBR, K

. change of sample orientation relative to ‘ ged over a volume equal to sample size

MBIl o TR - A DR
B L DIRABHIC b, ZhE
BT WAERPIEROFEILTDO L5 TH

Gown, 1973)9, [+ KO ERIEITHEIC DTl freeze- o
drying #URETH % c & (Gillott, 196975 Tovey and (a) Kozeny-Carman o3% f\5Jji: (Lambe, 1958
Yan, 19739, B, TM, 1973, AAKMTFCOm WL MEDIcH LT, BERNST 42— ThD
TGO, Hikhrer Coll duz{Rfil, @ BAKMFECHE L, M G -e/RO+e) THET
MHEFCix LD TAIRE 255 & & (Pusch, BTV B ©OBUEEHELOWIACEIOIE, FHM 1
ERIEERT Do F v ORSIE B SR, — 0 B KEE
er BRI CE BT R R~ 500, {20 YOG IIE £OTE L 7 b
LB B ediciy, & O OB R THE T O (Olsen, 19621,
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(b) JeseEEME S A5 58 (Wy, 1960'; Morgen-
stern and Tchalenko. 1967 7¢ &)

RXEHELR, BAELORASVELHEL,
B =(B/NEED /(B RBEEE) ofFJetk  (Birefringence
ratio) I X o THEEBHRRDELDTH %o

(c) FEXIAR FEemR OJTE: (Lafeber, 1966)'% JEREER
BEFEHEFH L, NFELEyrToORBOBEND, T
NHDORG AR~ DEMGHEER LI DO TH %o
WEORESN B r BRI T CR BN TH
5o

@ XHEFTRELEFV 5% Meade, 19613
Martin, 1966'7; Quigley and Thompson, 1966'®; Yo-
shinaka and Kazama, 1973'9; kil P, 1974 7
&)

REEPE DI & CHCRRS S SR o ] 5T 3R B S, BT
% (002/020) e & T AR LB T 5o PIEME
DEFD K E L, EtEO RS LI
BARLHERED, BRI EAETAETD 5,

(e) 43S B0 % FIV~ 5 Jpe (Lafeber, 1964%Y; Borodkina
and Osipov, 197322)

BRFOEE O Wi g TiRESR, TheArT
VEEH LI OTHBe BEDIER, HEC AL R
o

(f) BFEMELAEV5E EFoster, 1973%9; To-
vey, 1973%; Matsuo and Kamon 1973%; McCon-
nachie, 197420 7z )

i) RFEFIORAIE & Eb T3 7 £ — x — (projec-
tion, area, count, length, breadth, pore size7s &) %
o, 2k CHEMEELERT 5,

i) AF vHEEH B Optical Transform method %
TR T OB E R E L, EFRELMSHiE.

i) R FEMEEERS D, X7 AR, N7 A
FERHE L, DR E ORMBIci &7k,

THTIRODE OB EEHITE » TH LFELLS BT
Do

R ER TS AL b 2 e Al i B
TWFHMECHE L, 2 bACBBELEANSEE T
LA B RO D\ O R F D iR O A & 55 A % P RE §
3o WEShIRFEFMASESTOMY B—2 FR
LT\ 5, BRASFMONE LR O $HEN m i 5
AEBMBEEIC OV TOLNRITICEibh S o L2\
2, T OBBEEH R T 235 S CRRIEW 2 B - T
B 7 BT C v R PRI OE S A O B 2k &
DATRNIEDTH Do THEE—20 &), DRHREh
T34, W o2 iCFIE cOMFME o KB, &
ECH LR RmCE s 25, B—2ma), b)

!
W +/%:'—~E

w— +«§—’-.—E
a) remalded /4}“&& b remolc%gd

I s, RS
whn Cl
S M=13.0% sl 1345
7 I
7— - léiz_fw~ﬁiﬁ§%f”/3_5
| \fJ” l'S‘%
5  CIP=256 kg/on? d) p=25.6 kg
v d-Sectio S V-gection
[ (orown clay) N (Crown clay)
M=4499% M=4429
W T el A
) Po=04 kg /om? ) Po=64 kg2
gim el%t? car i simple shear
[ (ango CB S v-section
S M=73%, N (Nanko clay)
w | M=3299
W=t g T— =218 —£
) P =258 kg /tn? S h) p=32 kg/fm?
¢ H=sectibgr| t/w! _N 5= sect‘%/g
| (crown clay ) (Nanko clay)
5 M=148% | M=154%
B—2 kKFEAMAEAEN

BAE D LBIHE LBl A b, ), d)ix 25.6ke/
o EFCEFELILDOTH S, MHOELEEFRCX
o TR TEFNCEBE R LA AL UARBBER LT WS, &
DEXFERPHCTTIOE LT, <7 &R (0,M)
ERWAHIENTED, OEIXSBAHETATHT 54T
WHOBEERA ALY RTIOTHSD, BRI S
BEHOBERXRHTLOTII e LoT, T I TRM
fi&d

M= 109 v (Znysin 20,32+ (Zn; cos 20,)2
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ny: PERO B EOM Y+ T g Eh 5T

0; 1 TR O 2B} 5 ¥
RAVCCERN OBEYRF T3, BBHEELto L
VAP REE X O IEA I, RN T LTESR
RS LT B,

DEG—20fTthsr, chbDFHEEs ETH
BV BN B F OB B 5 iR o o B O
Fle B AL, BREE Lo S0 ERNER
(RFBE) 2RRbDTH D, L Lichih, R
NBVIAR WREA — X =" THBHRP 2T, B
OB L - T, FHAHN, BABRERINET
B L4, LOVEBRNLERORDE, Bt
HOBALERNETH Bo

Fin, WEAR— v monTIE, B o Mk T
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BANOHLE BRI T ZEMNTES, LHLEADLTOFE
BWELTIEF ALV, 75 AR
— T Y FE—, iy b, Tyt T Uy
e EOWEIHCER TV 2, ZThLOWE LI b A
by FRhER=7 v 20EY LS, BETIGUTH:
LRTIIWAE SO0, HERERST IVt
LB &N, FAETRILYELLTWE L5 TH
bHo TOBRMEE LT, #HBAOLIAKL L T A D I
Z ) AHNTELLLLEDEDRTHAH D FTTIHD
BPRBTLERT, MEOBSEYERTAEARRMSE L
T, BEMETOWTENy ¥ (ped) %, TDEh b O
FREDWTIEHR7 (pore) #XhZhHvD 2 & &R
1LY,

TRy Y, Twys,

~y T,

#F—2 ped r pore OEH

macroped (>>50u#m)——by naked eye and spy glass
macropore (>10xm)

mesoped (2 ~50#m) ——by optical microscope
mesopore (1 ~104#m)

microped (0.1~ 2 um) —by scanning electrol mic-
micropore (0.01~ 1 #m) roscope

submicroped (0.1#m) ——by transmission electron

snbmicropore C<100A) microscope

ped & pore OREERIIER—2DE KV THS, K
X < 5E 323411k macroped k microped 00T
FH0LELHLN, EDOLISE LTH—HCERLE
BHDTHBo 7F submicropore ik R F AR 4
HLEER T 5,

HED X3 icitkiifieEeo b &, ped 3B ILFER
HHOVERTALIROME L L 7sT o ENnTED, £L
 pad N CrrEEREBIZE b, ped Blicks W TiiBic
B NOANERT A LBETHIENTES, 78
o ks ped OENEFFL, ped Fid pore DEEAL
BRI e O RET B LD EE LD, 2D
L5 fearn s ped oA Bk o7 b Ok LITICH
9 %o

EREEZShiHELc oW T o Th B, ped DF
g AAERETEEE A, AHOEERE T b b
BAZEHFARE (V@) B sREEHE LT
Bo 1 DOBELIGAM (V1 AW 5mEH) HHER
BEEmIX— Y—JlaEELbE~6DFHER LD,
1D E 0 ORBIERER L DR T, BT
BE S OB MSE L X500 iH— LTRIT LTV %25,
Zhird kLT 1~50pm o ped R ERBEETHI L
wich, HEsEon r 5ot &5< ped i
H¥2zlinkoT, BHreonwtaEEofnBssch
Do BHhtped DEEERIIE—3@)D L5 TH 5.
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Q) BEESE-88EER (D) ZoBEopedoH-X
X500  40Km

H—3 ped o # %

GBI T huE, ped DRI E RO A -
Hmb, EHBEOMTE L LR ENTIHLMLER
TANEBLLTND X TH S,

ped DREOFAFEL LT, BETFEHBETEND
ped OFIk%E, FLER—3@BLHDL 3T v—2A
LC, toETAEYR—4

H
DL S H-F1, V-HED H
TRERERHEHLOTH ¥

BHo WHBMBEZA LizD v
BEETLh» b & 5 12 ped
ORI TIBETH B0 b
i, SO G SR D
ThHhbo

s
3T

PEshic ped o F R H—4 EFAE
- H-SIZE 5
wb T P-8igln
\ P=40 kgkm®
% - \‘%_.———— P=10 kgfr® 1
=) " P=05kgkm? -
200+ P=00 kg/tm?
’ RN , \ """ Fss
0 72 143 215 287 38 430 501 (e
PED SIZE
B—5 vped o H—FED REFA

Lam BBk 150um ¥TTHD, S bHOEEST
(H-size) ®m5T+E—50 X5 Kik%. BFEHERT
I ARMENECEEOEDOT DR s L, IE
AR LTwil, 77706 Dy (ChETOR



Filed o & IR

B ped OF L, B EDORED ped OFHE L)
& Dypos (ERIBOFIBME) ExFEREDE, ThbiT
T4pum DFHE LD, Do O — 7 DEF~T
hTes, ZoRAE, EFROBRMHECEINC L T
LRELEAERF LTV, 7, HEOoTEAL .,
T3, THbbREENDEL LAEAER LT %,
728, Dso ik 10um 55 19um BETH Y, hip®
EHDDURICEE Ui ped Of1RD H344i¥ mesoped
DEFCTH Do FhB— 6 LAV BE O5EL ke

T T T T T

2 NON AGGREGATE 1
400 I~ 3 o -

e AGGREGATE

rn NUMBER

00

o

o
° -

)

)

o
o G, |
%, .
o 0%_

0 143 287 430 513 716 860 1002 11
PED SIZE (i)

K—s SBURIED ped {E 5 A
8001 .
P=00kg/cm?
- P=0Bkg/cm?
800 r P=10kg/cm?
Y
o AL
o T AN p=40kg/om? -
5 \ _
= P=128kg/cm?
400+ it .
1
fH
R
I %
s A
i
200 R -
W
o
A
S

0’2 04 Ob Oﬁ 10 12 14 16 18
V/H RATIO
B—7 ZHARLEESH

25
Fz— Do o # 1t

‘ V-size ‘ H-size ! V/H

Sedimentation [ 17.3sm | 17.7am | 0.97
P—0. Skg /cm? 18.3sm | 18.3am | 1,00
P=1.0kg/cm? ‘ 17.4pm | 19.2pm | 0.90
P=4. 0kg /cm? 15.9#m | 17.6pm ‘ 0.91
P=12. 8kg/cm2 0.78

14.8/zm i 18.0pm |

D V-size DIFEGATTH Do FhdBAL, p=0.0ke
o D r xo ped O V-size 7L, BY O HERR
ARESHBALTVEZ E5BHEICH Db LT B,

S, BHEEDK VIH 240 ped o\
Lo ONE—T ThH, BEHHEOHMINCE L -
T, ¥ROZELi2wvx VIH 2 5 50. 7~ A LT
Wi, ThLDFRYFLEDAER 3D L0 b,

I ERMLBHZEHEOEEM

BRI I EB DO B EEIC O TR E R ESE
TESL LTV e DT « MRkt & s
EFNERBEEIRLTES N ONA SN LBRETS
Bo LTIHHICE LD TLB,

(a) SEBEE—Witd a2 il LaBacw, fL3nnsg
FEHBELTREEBEEXRT 230 TH 5, = hizl
Tt S Tthkbh, - OWERS A HEX
h, DVTREMEGEIEESR, BENED T2,

(b) IRHELE - B B L F O RS o F )
PEDH®ER L CIEMEOR Mk OEN I R R4 ¢
SHBo THITL o TKGERK & b7 5 REE{ER
FHakEx b2k 51 b,

(©) FEOBE—FED GO R S OETH
b, ERMEOFEOEC L > TLET B,

@) EfE—ESSET T2 oh TRT OR Mk
BHERL, ChEERMOBRTRENT VB, Lo
EHRORFENRECLDTH D, Ko-FEH Lipre
FTEFBIVEFHEIREVEIRTL5,

SR LSO BB EIM—EL B\ CEb+
EER—8 DX ditish, M—HDOHEITHCHR S X 510
HEKEL o TW3, SHORE*—2DELETH
LTk Y, ThoiBoM» 0%t s b
—DOOHBIZHE I B HILTR E N, B ERE
L oTzbhi: M~log P BRIz M=0.13 log;,, P+
0.26 (7272 ULMIi0.00~1.000&AE 3 2) 0k 5 ek
HINDB, ThHHM=0 (0%, 1 (100%) OLxn
BRITE Pt h2hig 1072, 10%kg/cm? & 70 b, BED
1~5Ske/e® BE X COMBEME CIL, WTFOELR
FEEZ 0 2F, ped 2R LCHEBHTHLOTH B,
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54 * consolidation 1
(5% o simple shear l/
/

40 > - |

30 1 7 }L///
/} 1 //T

2 g j///l !

0f -

01 ]

” 100
log pkg/am®
Bl—8 M~log p 4 &

R iz g o Bl 2 v RS R 2T 2 <z
BhTWBH, WEEHOM—EEIEHO p & LT
By b LT\ D, T 2OEMND I, FERETI
VRS, VB> TMEOETYE 2 L TWw
Bo MBI v vl E LIRS LV T FR~DORTF
DEFNGL LIS &I TWBES, Bilwv¥Hithsbo
b, TITREVEICIATROIEOHBRIBBL D
2TV RDTH D, vV EIERC X » € ped DREIERAE
Caz Bl T2bDEEZORT WS,

¥ 7-Pic, Kaolin clay % 1000kg/cm® % CEFE LT
o e~log p &AL 0. 15kg/om?® (T EA B Z
ZOTEOFIRT, BEOBLEH R
LGS hT v ®, ZoFERE LT, domain i,
R F o MEAFRRmA ORI X5 L LTw5A, #
ORI T T, ¥ Mesri s (1975)7% Mexico
clay oJEfEc oW CHE L, ToXREVEME 2&
FEEEARSORRAE LT, HEyHBRLTw30Ky
4 v ¥, smectite ig P OHEAEERTH L E LT
%o

E B OFEEREEC ISV Tix, ped & pore D
BIHOEARAE—9 DX 3R Sh TR VB yF
VoE L AR, macropore/micropore st ik D
HEE B D THDZ ENELMT IR T VA, 20X
S RoREST b VA v O —REENL, MRNEO
TR X 55D TH D, ThEIMkLvyry—R
NREZIR T 5,

(e) v iielk——It—re X I ERORGE NS
FRKANCAE T, ARG CEETS LEEoRITEb
BTHAZ LD EZIRTVD, LihsTHEA VA XY
- B IEEOE L ECHEE LD - Tl Do

Tk 5 IO BRFEZET 2 MERBET L EEH
D—2E LTHBLTERTE D, ZORMESHORE
THbo

b,
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% ¢~ Bjerrum’s concept (delayed compression Az b
XizdAF—ilbrbh, VT TEhA
IR NTEA A 2 v v—%RT) BRWT, BES
Wi 24 v A 2 v v—BREER-MbH 5™ &
A= AF - EE X o TR ER S bond 1T X -
cERBEShB b, bond oML CHFEBAEN
%), #ifjie bond EfEDHTERLDKREVLL VA
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&2y o—%RET 5, X T flocculated structure o7
5 dispersed structure Y b 4, bond &<, FA v
A2vv—bREVKEAS EOTHOG & TERET
v, =100 X5t hd@Bdbh T3

IV &hYIC

itk o Sy B g & L ofE L OBy R L LTE

W, BREEERMEA SR LIS, ¥zrb LRI S5E, H
BRI P AT L 2R TR LS 2 BRE DR
B> Th, BHOEELDS D2 TIREIT
HhH, —BRCHEE T OWT, ChBDMRER AL
T e T LR X D WBA AT TR T A S &N
LSHBOTETHES 5,
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