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SOME MECHANICAL PROPERTIES OF ANISOTROPIC CLAY

By Sakuro MURAYAMA and Norio KURIHARA

Synopsis

To investigate the influence of anisotropy of the clay on the undrained shear stren-
gth, consolidated undrained triaxial shear tests were performed on two kinds of cylindri-
cal samples trimmed vertically and horizontally from the artificially sedimented kaolin clay.

The sedimented kaolin clay was made by the following procedure: kaolin clay was
mixed with 0.01N Na,SiO; solution and sedimented from a dilute suspesion whose clay
content was about 10 weight %. Orientation of clay particles was measured by using
X-ray diffraction and it was found that particles in the sedimented clay orientated
parallel to the horizontal bedding plane.

For normally consolidated samples, the undrained shear strength of vertically cut
samples was almost equal to that of horizontally cut ones, and for overconsolidated
samples, the former was greater than the latter.

It is concluded that anisotropy with respect to undrained strength of anisotropic clay

is mainly attributed to the character of tendency of volume change due to shear.
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Table 1 Properties of kaolin clay.

Specific gravity 2.725
Liquid Limit 48%
Plastic Limit 29.4%
<24 fraction 30%
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Table 2 Conditions of measurement for X-ray diffraction.

Apparatus Shimazu Recording X-Ray Diffractometer
Scanning speed 1/2°/min

Full scale 1000 cps

Time constant 1.25sec

Divergence slit 1.00 mm

Receiving slit 0.08 mm

X-ray CuKa (at 40kV, 20mA)
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L TEFIOBILC OV TiL, Martin OFRTIZ & A FEENLWZ ERED LTS,

(a) vertical section (h) Horizontal section

Photo. 1 Slaking tests on sedimented samples.
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etoT, AUARERRCT3EHAe X 1k, VERGEOES, SHEROBEOWA AL X1 XD
K&EL, HEREDOBFITOWTROBE X D&,
tk, —BCZORED X 5 BRAEMETR, EEH0FREEE X OFEIT—K LV, Lichio
T, HERGOHED L 5 G RGO FHE (=HEROBHERED &—HLiVWEE, RN
HTH o EIEBRAF TILN V. THbbEFLINC L > T e X IpELS,
4.2.2 JEHKEVAEORSY
Table 3 CRABRIER AR T, BCIAEPELNEERK (0//0s)mas LFRNERK (c1—0s)mas TOHE

Table 3 Results of triaxial tests.

| . ‘ ce (o1'/os Ymaz (o1—03)maz
Samp]e No. ‘w‘(%) ‘Wf(A) “(kg/cmz) 0, oy —ag | 0, (o1 —as)r

! 5 £(%) (kg/cm2)| A 188 fig/emt) 47

5 V=3 4.6 | 40.1 3 15 | 404 } 0.43 ' 18.7 ' 4.60 | 0.32
S|V 43.9 | 38.2 4 120 | 531 | 043 ' 225, 627 | 0.28
w2 | V=5 45.2 | 38.4 5 11.5 ' 564 | 0.55 © 20.0 | 6.38 | 0.43
SE| H-3 44,9 | 39.9 3 105  3.97 | 0.41 | 13.5 | 2438 o3
g" H—4 4.7 l 39.4 4 120 451 ' 0.54 ' 16.0 | 504 | 0.43
¢ |H—5 4.9 | 38.1 5 1.5 593 | 047 138 | 6.21 A 0.43
g | V=050 | a9 [ 39.5 0.5 10.0 | 328 |-0.17 | 21.0 ‘ 4.28 |-0.24
% | V—1-0 1458 | 3.5 , 1 9.5 | 3.83 |0.06 | 2L.5 | 4.89 |-0.16
S V=20 . 46.0 | 39.1 2 125 463 | 0.11 . 19.8 | 512 | 0.04
g H—0.5—0 i 43.5 1 39.2 0.5 9.5 317 |—0.19 124 | 353 |—0.22
§ |H-1-0 ‘ 44.1 | 385 1 8.5 | 425 |—0.10 ! 10.7 | 4.66 |—0.13
s | H—2—0 43.9 | 3.7 . 2 1.0 | 5.70 0 ' 135 | 6.22 |-0.03

(*) Maximum pre-consolidation pressure was 5Skg/cm? in

all overconsolidated samples.
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Fig. 4 Relationship between the undrained shear strength and
water content at failure: (a) (o(/os)maz (b) (61—0s)mas.
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Not observed

' Observed
Lo w failure plane

Fig. 6 Orientation of the failure plane

Horizontal

with respect to the horizontal for
H-specimen.

Photo. 2 H-specimen after
failure.
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X IBRPEBABRESE S, e X IOREVE LA TIRBETHERC—ET 5, LIchi»T, eX1eD
KEWEZATIE =0, ¢'=¢' THB, 2DL5LTELRL ¢ D% Fig. 9 wnd, VHEE
L HERG R HETD L, (a) OBE, ThbbEREERNOHE, HEEMGI S vwex 1 (0.5%)
ThEV o7 RREL, bXIOMALLIRAECRILTHECE, LB $v>e’ THEHZ E
REEBITH B, (b) DBE, TibLEBERRMOBAIL ca’ 1% e=T~8% TORLHDIHLT,
o IRV e T—EDAR SITELIHE, e=T~8%% T—EHYHED, UBHRA@ I LILDD =137
COREoTWB L, ¥ (a) b ¢v 12 ¢68 XS NIWERRL TS, FLEAEER
BEBEERRY o5 L, HERGETE ¢r OEMIALEN, KEIXEREERROTNT oL
KEL, LbAE ¢ ¥TREIATED, ¢ $FREERAMOFRRE V. —F, VERETRe=

—_— 9 —



520 FOKE KRBT RTAESRES115B (FH.43. 3)

~30 2
E
3]
a i
vy (@) normaily consolidated
20
=3
ot
g
1.0
1.0 20 30 40 50
(O G2)/ 2 (kgsenf)
.E e
g P
o
= (b) overconsolidated
Q B //I
20
8 7
NI
é Z /

o
:\
N\
N\
N\
~
~
~
-~
N

/
7
Y
o] 1.0 20 30 40
(046372 (kgrem')

Fig. 8 Effective stress paths: (a) normally consolidated (b) over-
consolidated.
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EXCHET LD LTHE, T2 TRVIEE SRR T, ViR RITESIDHR & T A
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(2) M7+ KEORECRTIRAH
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Fig. 9 Mobilization of ¢/, ¢’ with strain &.

Table 4 Measured angles of inclination of failure planes.

V-specimen H-specimen

Angle of inclination @ | Angle of inclination

Sample No. ‘ of failure plane Sample No. ' of failure plane
ay : ' ag

V1 62.3° H1 63°
2 52° 2 67.5°
3 65° 3 61.5°
4 60.7° 4 65°
5 60.5° 5 61.7°
6 53° 6 60.5°
7 58.8° — —

average value 58.9 average value 63.2
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