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Experimental Studies on Geotechnical Properties
of Sand-Clay Mixtures

Shigeru Kitaco  Teruyuki Suzuxi

Abstract

Geotechnical properties of sand and clay differ considerably, and the treatment of
these soils of pure quality in design of earth structures has already been established. For
the simplicity of design procedure, however, it is common practice in most cases to
classify existing natural soils even with varying components of cohesion or friction as
either pure sand or pure clay. This disregarded component of cohesion or friction have
been taken as extra safety margin, but it remains unknown in what case a soil with
a slight cohesion behaves almost like pure sand, or whether another soil with a slight
friction can duely be treated as pure clay. It is, therefore, of great importance to have
some kind of standard or criterion for this simplification. Data are not yet sufficiently
accumulated for establishing this type of standard.

There is, of course, an intermediate case in which soils are treated as having
properties in between sand and clay, and this indicates that there exists soils which
have characteristics of both sand and clay. Little is known, however, as to what an
intermediate soil is. In other words, the percentage of the extra fraction of clay in
sandy soil or that of sand in clayey soil, which can not be disregarded, is not yet
investigated at least for design purposes. Thus, it is also necessary to clarify the
properties of this intermediate soil.

In this paper, experimental results and their discussion are presented to show some
effects of the clay content of sand and clay mixture on its geotechnical properties such
as compressibility in triaxial consolidation, pore water pressure and strain behavior in
undrained triaxial compression, strength parameter in effective stress and influence of
stress history. Efforts were concentrated in making consolidated undrained triaxial
compression tests with pore water pressure measurement for a remolded, saturated
mixture of sand and clay with varying contents of the clay fraction.

The primary conclusion from the present research work is that laboratory mixed
soils of sand and clay can be classified into three groups, depending on its clay content,

from the standpoint of geotechnical properties mentioned above. Soils belonging to the
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first group, behave like pure sand, and as another extremity, soils of the second group
exhibit properties of pure clay. The intermediate case includes a soil of clay fraction of
20 to 40% for the present soils tested, and geotechnical properties of a soil in this

category seem to lie in between sand and clay.

B R
1o F S AR B eeereeeeetn e e 244
I - S g =3 PP 244
Dol BRBFOMYUE & FREE v 244
2.2 S PP PP 246
S BEBREESL L FEE oo 246
3ol FE B B PE oo 246
322 R PO ST K T BIR oo 248
303 L V PMFER D 4T AR oo e 248
Sed BB OFE HE B oo 250
T S PP 250
B BB FZ B HR ceeeeee e ereer e e 251

1. £ 2 M &

+ O ETFENEEN W E L TRIEHCRS Z L AMOFERTH D, Licd - T
POBRET e LB HTUL, TORNEELDENWELTCHE2MELTEL ML, Ko
LD DFEERSG 5 D BB G 235 - Th, ZhEERL G ® ot & LT
EOVANDB T ENRE G, LIcho T, 512 EL50 0L L5 DRI IFFICERE T
ETHDH, BEDELEZ A, FTORELLDLDFPFEICI LT, IHCHERSICL -
T, BEMEOPRMOMEL L 2= FET BT TH A2, & IEMLEEDRED L B
DEFCI e, —HORSHEETERL DO RICOCTURIT LA LG » T sy,
DED, WEEBEROLEIIZL 12285 T, HHEHFITPHNLtLEL, HEEGTLEE
LTS & E—TH D01, FORRICOGCTEIRMALERNLORBEIRTH D L E L
Hhb,

e, WEEEOWMHORS EEA L LOLETHEMEEY, TORAEEICE - TE
DEOSRHENTHrERILOTHD, Tihbb, DEHLaE4DE&TRE L LML
DL THESEBE K ZHE MR R A 1T, TOfRR? L, BEEoRAE G L » TROLE
TEMEERE D L DB T HEI TR0 TH S, 1) FEEE, 2) v W0 s +K
B, 3) R, (4 MERE, 6) IEHBEORE,

ZOWRDH R o7 T 21k, BALOLBETLEOEE R, BAERT X - T, Ml
FGEGHEEE OB E, RO EEEALRUEERLOHE, 6K, BEiitosin
7, HBHICEBITNREREEY L DB ED S ANTEZ LD ETHD,

2. HHEBRUXER
2-1 Ao LAR
AN BWIEED S AR Th B, £ 4 DYE% Table. 11, Rz Fig. 1
T, 200FBO 5 bEEMIIMBCHRS DA TH %A, ML LT 250 i



3 BrHEoRAoRE TR BT 5 ERMT%E 245

20% D M EREFNRTNS, 2O Table 1. Index properties of sample.

2001 EFRETHE, W, ),
HEDOR S HELENTEDLZ LTl

Specific | Liquid | Plasticity ‘ Unified soil
gravity | limit (%) | index (%) classification

. APSEARELOMEREOLIL  Tooua |y NP — sp
Lo THETHMOEENRE DL O
EAET B ER/NBLDTHBMb, b%ﬁfeg 261 8 47 CH

CDXORBEAFEONERSY—>D

BECRHLTHER DD, DR 100

B A% 2 b2, HLEZLLTW

bDLELT, BhivukitoRa® P

HEEGRHD, LoLzoFikicL T |

b, WEREOREOERAYE Sk B

ODOMER DB, KEBRTIRIAY g

THH Lk, FEORGLOMMEE & |

PRI E G205 2 EmbY, n | g | .

ROy AT oS R R R T Kb b 05003 c;oos o.ioa o»!o3 50507 ofa 05

L, (e b BUF)A&R08H X 100 (%) %

Hit&ER UBREW L1, L Fig. 1.

Todo THED EF v A YT ORS %2 XL T
Be Hi&HER R A, 0, 20, 30, 40, 50, 60, 70, 80,
90, 100% DfEIC/e 5 X 5 EOE B508 & O
+HRED, FF, BHRRECTHSCY B LD
CREL, Tk, HEEORIICEZR R LU s
HPMTCEBRTEKILEEZED, YPREOHYD
BE=T 4 VIEDICL o TEHEKREEXH —CL
foo TR EEGKIEED I REECT—MM L %R
Lkt Lz, 20X 5f s it omis
ARIE R X - T T %2, Zofiix Fig.2 ©
Lot i,

Fig. 1 i I hic B E& Lo Sk ihio—
WARER TS, CORTEALND LT, RD
T LTI & i L o RIS o T,
AR T D E ML S AL LD T
REHKL LD &l Tnh, DI L5 HBORE
ELTETCEELT, 4EOFERTIE, BITLH
Bz d 500, RENBMBROIOREARXILEE
LigwZ et 5,

Pl X 57k 2T, #ikk X owito
IR A A E U feAs S8 Fig. 2 wifid ¥ h T 5,
WHEIRA, WMRA LS RESBMEUETR LHE
BBIGRE L o, WHREL R=20% LITC, %

——grain size D in mm

Grain size accumulation curve.

T

w0
(=]
T

T

~
(=3
T

o
<

Water content ()

w
<

N
=)

w
()

0 1 L 1 |
20 30 40 50 60 6 80 86 j00
Clay content (°k)

Fig. 2. Liquid and plastic limits and
initial water content.

<
o

o1
[=]

>~
=
T
|

~N
o

Plasticity index 15,
8
I
i

o

<

i I
30 40 50 60 70 80 90 100
e Liquid limit-w (")

=3
3
N
<

Fig. 3. Plasticity chart.



246 e K . SR 4

RAE R=40% LI T T, ThFRMNERECL 7D, DR R EDEMENRRCR-7D
LT3, 2hbORFEARSELCHL GEHERALDT, Bong it TE&L &, &
DX ENRHR T B LITMBRELZLND EZATH DY, Fig 2 OFFEL2EER LI
LoD Fig. 3 THDH, R=50% & 30% Dl ai& « @ik & p OB Ricic» Tw b,
2.2 = B

SEER O PR HE S e LS A IEEIFBEK S MR TH D, C 0 & FIEERIESE
FLBRIEBEOWH & 1T7a\, TR X » TERIZ 220> Y — Kl h b, (URERLED
) =X NC-> ) —x, BFEEOEE% OC-> ) —x&35) NC-> ) —xX T3, 1, 2, 3,5,
7 kgfem? OEHF ETIEER, THRBRE T, OC-v ) =X TEITXNTDYr — ALK T, F
9, 10kg/em? DEFTETIEEL, >¥ICEHEL L, 2, 5, 10kg/em® B X8 ) 37 v Vg,
JEfERBR A 177c - T B, fods, OC-+ ¥ — X Tt R=50% & 90% OREHIH T 5 Fh4 BI%
LTuw%,

kORI, LG D% Rz240% O+ T3 258 b &~ FCIEREIEZL 2. ik
W5y D4\~ R=20, 30% OFR I, EHEIIZOR R HKRRETE, MAgEL+oE< LGk
MoteDT, &% —B A5 Y —OREEICL, SEEOFBCHERKE, MY ~—TRFEL,
D& EDFEEFL, NC-v V) — X T 05~10kg/cm?, OC-2 ) —xX Tk, 2kg/em? & L7z,
FRATROBOS A, Bk - TREABWHL 2%, ERCh 3 gv X 5, KPT
B E — v P2 Eh A, PIERICERIEL 72,

Lo VAR T, SRS & B & &I N 175 (58P
Brathot, Pitfhey i My 2 KIERIB &M G{fof o, ;fr o gl 1.0
BLEMER LD EEAEOEE B=10 T v e e
Hotz, IHIC, fANMELESDBDE, My FKE i f T

N - - > = -~ N e 7 Before el
MACI - Tel &, Fr 7 - a VEEL B c:n(:;lidaﬁon :o{r:s;lidation Z;f;:rre
7o, VAV VY FRICEVvEIRIZ Ny 771y
v = BT, FOFE R KLY —RILDNT 1% 193 93
Fig. 4 w1, =0 u=0 U=BP
& /if . T e -1 0350 g=’—~@'=@9=b~—<x'=oa~—05

VAR s FREAMEL, v EEER, ZgP
NC-v ¥ —xX# A, RE=30% CTHypAgkm s o 1 t i
0.2%, 40=SR=60% TREILU < 01%, R=70% T 0.05% Eg:mosroelidation é;:\es:)lidation Rebound
L, —H, OC-+ V) —xXTix, R=0% T02%, Fig. 4. Use of back pressure.

20ER=40% T01%, R=260% T0.05% & L7, /£
B OBEKE, NC-v ) — ATk B & FE2 5 Tisys, OC-2 ) — X Tre A O &
HiTle o Tuwb, FOC-v ) —XTix, vV avy ) —AC X CERMEEE <Y O3
HATTE - 12,

3. RBRERLIEER

31 EERH

LI BT, AWELEVCET BHEO 2 OpHEC/e s, 205 LETEEAT
DR ES ELDRTIRLERICL - TR ED LOT, — RSN X 2R, RTE
T, By #LoREGHLOT 2, BI)bREG, —7, BERLOIKELLERET
REHLOTHY, BWENAKE L, BAREOECHLOL A XD S IEFCET BRI R <



5 WL oReLo L HITEMEEHCT2

feh, TOX 5, HFEERoORLS 2O EASL

dDFEEEEC DG TU T EEE Nz Thb,
Fig. 5 (3EHK THOM 7 1t e LEHIEHIE 0. (&
) OBIBRAERLI LD TH B,
O e LMFE 100% & LT, KRSk CEMEL
LDTH%,
e = W Gane 1
G — 100+ G.- G, J (1)
G.(100—R)+Gs-R
2212, Gawe: BETOFHILE, G BOHLE,

Go: MiL DI, R: HiLaExR (%),
w: FAKL (%)

e & log o (LEMBMBMARE/RL CWAB, 2D LIk, F¥
BE o —EEIbSRTEIND, 22T l—loga,)
Mot Xy, LoAEEERTLOTHY, EERR
R A RS T AL OTH D, WERIC I O

Ex C 215 &, CoOfiz—ikic, HitoMEEomm -+
128, KEL B3P TH5, Fig. 611 Fig. 5 m»6 C. o
fixRp T RICHL CTERLICLDOTHD, = OIC X
aut, C, ofiix R230% T R S EHEGREY L 22 &8
/% R=20% T C, DEiREI/PX L Te o T B DRI
OMBRBEEC K DIIUDTWDIDEELBRD,
2 EZ Fig. 5 B ERBEOM » F iz,
SENGB, ZOX I THEILITHEICAS LS

% PRI 247

-2

—— Void ratio e
S

°
@

06

-4
0 10 20 30 50 70

0 (kgem?) in log scale

Fig. 5. Void ratio vs. consolida-
tion pressure.

o20 30 40 50 60 70 80

50 100
Clay content R(%)

Fig. 6. Compression index vs.
clay content.

IEHH A —ED & &, RBKEELE, K&EL<D
g.=2,5kg/em? DA

I DONWT, e ROBY

Hﬂ‘x& THhicOn Fig.7 TH 5, ZOH»D) I‘%T'@L['/"i@i 14 ik R=40% Tito, &

2

WERA L O Eng B, Fio R=40% LIT CHERE
ﬁ’%ﬁfdﬂﬁi@w} FEEF RN E T TWA Z ERRLT
WhEEZBRD,

O%K‘_, JEH %103”1 H”\—bdf’l’ ?6}@ TJ FAL TH

1.2

o

o
o

Void ratio.e

o
)

e
)

o
o

e
1

4 ! |
0463630 40 50 60 70 80 90 100
Clay content . R(%0)

Fig. 7. Void ratio vs. clay content.

TR T B &,

N OBVIN DY e v

20
!
s
£
£
e
[+
» 12]=
[=}
®
s
©
8] —
o
8\0
4 g\
I —

0
20 40 60 80 100

Clay content.R{%)

Fig. 8. Coefficient of consolida-
tion vs. clay content.



248 Je8 8- SREZ 6

%, AEBRTOFERBRIC KT 5 EENEITEREOIETADEERB CrIC X > TRED b
DTHY, TS, CoFREEMER m, & FBKRE kOB & 705, Fig. 813 Cu & R OBIfR
ERLISDTH D, S0 CuxBHEBDOBET, HGE TSR\ THE L 77+ K ED
B A BEEL LD TH B, SHIRIORLOC-v ) —XDFERTHY, LicatsT
EFEDOLEMEETNTOr — AT KWTRI—TH 5, C, Ofiik R260% T RICBRL  —EE%
Eb, 30=SR=60% Tillitd, R<30% TRMWL T%H, 2

s -
Ficm, BKRCERS D, =l NN
My = —L—IVK/AP (2) TE: 10
£ 8
AViV . (kEE AP : O ‘ ol
COEFHRICL ST Fig. 5 b, TN 1.0kg/ WY
em? 76 70 kglem® IZlp» o b & D omy HFHHEL, Thi 2{

. . 20 3‘0 40 50 Sb 70 80 Qb 10;0
RizL <7y p 325 & Fig 9%, m®DRIZLED Clay content . R(%s)

WAL, Co OF N EWBREOMZERL x 5 EWitis b, &b Fig. 9. Coefficient of volume
SETO R ORI U T 5 &35 5, compressibility vs. clay
BALFE B B M 4 DB E R & OB 5, coment
R=30% & 60% DR %A & U CTRA -+ DR & 9.0
IALL T 5B 2 &N 5, 80
32 wUHBEOBH-EXIBEK
Lo, BorEcERED, it oxEmcilign
X TREZRD, ZOLHRWER+ L THEIZR
T AERNRBRL LD TH DD, WHEOEEEL R
b, b, BELOEMERL RIZE - TEET 5T 30—

[
=)

(o7-03) *Yem?
wm
o

TH5b, N va

Fig. 10 (¥ NC- V) — X CH L RicIh - X i 10
DREGTHD, ZO 5 bl [1x R>60~70%, kg 11 20 %0 &0 80 100 120 10 160
1% 20~30< R<60~70%, i II1 12 R<20~30% D +ic TAxial strain € £
BOWTEHERLLWTH D, My FKEQTRAET D L O= 40 ’ T _l'_l_“,ll
KB\ T, B E LTRSS (i—09) B EBBA &, B0k
I I S0 B B I B
HERL R - T B ERHDBY, ZOMEEAREBOL ]‘-0
RTHELTAD L, Mgl L oga, WETE» 1A 0252555 59 05 Bo o o
IEE B LT\ B, &8 &R S o e
D—DEENTHDHEREETH DD, 1z, oifo; O 8 /"I‘"\i. 1 I 1 J
e AT NS S ATHAM Y B BER B, (01— JﬂlLfLKT ~
o5) DERTIEAERE L TAL -2l & 78> T D, [wfi — T
—77, R I T (o —0s) HUAR TIBELS 1 SUIRED B i 04l— B
e, oifoy R TCIL e =7% M ETREN T DI IEES 0020 26 &0 80 10&(140 1150\160

NTWD I3RS, b
. N Fig. 10. eviator stress. princi-
3:3 EVHMROHS FKE .
pal stress ratio and pore
WekitETire viliholy FRKEDFRECBEST pressure coefficient.



7 B &R oA Lo BB TR B S ERRIYBrE 249

HIERIRIH DT, WD Wi & TTOR G oMy FAEDORAET RS X - THLL
T 53T TH%,
HoH. ZORIZENT, MR 1 (-0 e~ 7 38l T B R TEEN RO BB,
ShE, OO A IS > TTRD IR D & EXIGL T b, i, M 03
HUIE e » A ORI RS T, I ~NEET A TERSEA LS HETH D, e 28 4~5%
Plhiwies s, AGEBIE—EDOMIZ - Tunb, i ik e=2% (A T—B ¥ — 2 %KL,
FTOBEKRTO—EEIED, EHIZ, ADOHKATEWT (6,—0s) N —BR/MEE & » T 5B,
L, —OoDHETO R VEEEE2, TOE b - TS EPEELICL - THRED L
WA ZEEHIEL TS, Tihbh, 20O Xi0: &, BrekEnkElicottc®d, B
WIWEIS I L, Lo VB2 —Maic L L, b5 X S TE S,

DOELH S FRIEDOREE RO %A X H I 5
W EATT BT, BH A WO 2 KIFHRE A -
L R OBff% Fig 11 10% L, ORI NC-> 1
Y —-ZEOC- ) —XDOFERBE LD L OTH ]
v, EAuBRESEL (L% O-C-R L0g) 1.0 Ok
NC-v ) —XDFEREFH LI LDOTHD, Fio 05—
WH AW DO TEL, (01—0og) M€ — 2 p 8l
ok EXFOREWAAREL, ¥—~ 208 bht
WEEXe=15% O~ H A L L, Fig 11
ZriuE, ArofEir O-C-R & RDWiHic kT
BT HZ D, 3, Ao R A8 i -5}
HEHTSE, Rz60% Tk A iXiEiE—EOfi% &
h, R=30% fE CHAMERE I, RS20% CF Fig. 11. Variation of Ay in accordance
D58 L fe > T\ B Witl_l clay content.

T ZC R=30% 8D Ay DBEALICOVWTERL TA D, BH A ROy *KERK Ar il
KX TEHEND,

i ;
JEON. SENEN NV, QU SUUNUUUUU |

20 40 & 80 100
Clay content. R(%o)

A= ey (8)

Z o, R=30% TD ur Ofiity, R=40% DI~ TR & BALIE 2, (01—03); D
ERBICNE Lo T b, FOHREILTANEMLTWDEDOTHS, 7, RZ20%
T A B TOREDEA & 504, Fig. 10 C/REND L 540, —BHAEECEA LM
R IKEREOMED, e=15% THELMAACELEFTRETLTILE S LD THD, O
X 31 R=30% fHLTD Ay DEALAB LGOI, FIkO L 57alir 1 0L Y FHrLIBETH
D, Wh A DEHENE DT A OBLOREL L LD LDOTH L, SHIWEMEE TRy
FRIEDFELECHE T ABERIBRDDOTH B0, IhELETLIHFERSERFL T8
BmbhH, 20X, Fig. 10 R4 H- Tt ¥ Ay oXPBIRERT 2 i iEn %S
2, ZORMBERDO L S L3ELLND, Tiobb, Rz60% Tridhkicd LRBIC,
WoORETEE AL EbN T, 0SRZ60% THEBEA I DOHENRE LT B, &
B E W RO EICE . R=30% CRBHHHiE~0 O GREMLEEYRL, RS



250 Ll . BAREZ 8

20% CLHARFR ER—1k 5,
34 BEEH
FHRESL LM ENCATEREY RS L, B, HEoReLUckRRTELE S,
r = ¢’ tan ¢ (4)
o' s w VIRECEAT 5 BAREEL D
& BRI XA TR A
Tiobhb, BEER « VA ¢ 2 Lieh, @) RoBHEEC IUE, B etz
T HLERIONZ LD, EhIL, MEFRLETHE TR, FOERBHTH LD HiLN
THEDONET B Z sicieb, Ll & OKREXORL LW EHLORSEORER S
RIZE 5 TEDLDIZETHNENS ZEnD, BrBHiE~NOE(LE AR DI N TEDIE
FTTHb5, LEDOZ3TFHEHELOBETLLH LT, HEREHBEORELZT D
&, B X e L O I B IGE LI IR E KA D X ST b,
= ¢ +0¢ tan ¢’ (5)
BN I X B Ry
—J7, WT, BHBEOEELIZLALENDLS, BEFXALLTE, @R X - TREX
RbE¥hbd, 2OLHCBFEIRCEOBE R T, ¢ 0BT T,  DFE
By et it hs o st b, .

Fig. 121 NC-> ) —x & OC-> V) — XD ER ?
RO, BHEIIC LS« vIlHRHA & LB gm
BHCOREZHTBMABRERLELOTHD, K @
£L RGBT, R EERES L OCWRELHE L,

LTED, Licato CRAALTLWETH 5\ ik ,

bR T 0o b, EBFCL - TGlstebd 0

Eleh, BELORTFEROEENDHLOH L& gﬂ
BARERTNBIE, BHH3 e TFoo% =

D BAHMET S L5 BB 5L bRD M, °
FRBASHOMBEL LT, o TRTRTOLk o > ST

60 80 100
. , s Clay content . R(%o)
LT OISO FC L WL i & % OMEH ’

Bo RHT2EERT B LTl 5,

9, EHE®ELD o> ThB &, R=
30% & 0% %IER L LT, R=70% & RE30% THK 4« —EDHA L b, 30<KRCT0% THH b
it ~RACBAL T b, —FH, BFEEOKEY LD L, R240% & RS30% T, ¢ & Hi2iF
—EOHEE D, RA130% 5 40% i lF THha b it~ &SIl Tw b, TOEMD
DL S5 bz b, Tichh, RE30% CRWOERE D, R240% TiikitotE%
AL, Ll R270% CTERAMBORI: &% s o CAl—is s, £, EHEELD ¢ 13 R=70%
TELLTHBE T Enb, BEFOLTAL IOMAETHLrOE L RE LD EFHEIADLEC
ATHDEHR, COREPL TR -EH Ligy, TSl THILCHEROLERD D,

Fig. 12. Strength parameter vs. clay
content.

& ¥ U

4
WEREDOREGLOMEED, TORABEUGTL > TED L HRELL T H28200T, EEE



9 B & Rk WAk o LT MU BT 5 I 251

M, tYBROMY KT, BLOBMEFEHCERL TEXTE, NAY T LD THRE LKD
L5/ b,
(1) BAELOLETHOEEE, BEEGIC L TELET 525, KL TEO 320 fHikic
S bib,
a. ik Bk
b. mPRD BT I
c. TR
@) Fx0BIROERE, HETA2LELEWEEONBCL - TPLE LB L 5TH D
25, BRIZOME LT, HEEE PRBEOERE R=20~30%, #id- K & PRl o +h
X R=60~70% &% % TX\,
(3) FRREEIIC BT, R=40% OE A1, HE TS0 4 573 5008 28 U o i - & A
LB TRBEWHETT, FOMEIMNELE LD, $/, R=30% {31 CHHL &
F O BENIRENFET D L 5 TH B,

S DAL 26 [A% do X OVER 27 [\ - RELAERFERHEHE TRELLNE XY T LD
DTH D, FEERICHI- - Ty, TR, MEXILE, ZHE—& NC-v v ~x), LU,
KEIMZER, WiHFEE (OC-+ ) —X) OB TCHHT & I SR L TR OB+ EL
9,

5. 8 & X @

1) /W, BETHAG: EREPIRE, #1146 9% (1961), p. 1-36.

2) RIS Ao RITEE LR (1968).

3) W adE—IE: RS 24 BIAE R A, B TITH (1969), p. 171

4y R —, AE IR LARFHCE, Noo 91 (1963), p. 1-7.

5) Hiroshi Kawakami: Soils and Foundation, Vol. IV No. 2 (1964).

6) Hvorslev: Res. conf. Shear Strength of Cohesive Soils p. 169-273.
7) Ladd: MIT, Reseach Report R 71-23, Soils Publication 278.

8) deib B, HORMiZ: LRSS 26 MR 14x, & ILHB (1971), p. 339.
9) HKHLZ, JbEF 8% dORSEAE 27 MRS, & LI ¥E (1972), p. 563.




