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EFFECTIVE STRESS AND SOIL CONSTANTS OF UNSATURATED KAOLINE

AR KR - 0 Bk IR RDFR - B L e
By Daizo KARUBE, Shouji KATO and Jun'ichi KATSUYAMA

New concept of effective stress for unsaturated soil is proposed. It is assumed that

the effective stress consists of two components, One is (c—u,), which acts as if (¢—

uy) of saturated soil and when soil is saturated, u,= yy is assumed., Another one is

suction. It controls not only water content but also soil constants such as ¢’ and 7,.

To prove above concept and to look into the relationship between suction and soil

constants, drained (suction controlled) triaxial compression tests, including anisotropic

consolidation and repeated loading, were performed on compacted Kaoline. When

suction is kept constant, it seems that volume change and water content of sample are

given only by the present stress state. Unified stress-strain equations were obtained

using a factor @, which is defined by the new effective stress.
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Fig.2 Compaction Curves.

HUAMIC & > CTHBESROEE LIS o 2B
L MEEKE - BHREEYD | SHIBAL 2, K
ITHEE DB, THEr -, 22 CE 20N
AR U [HFEKE - $ifEES | #RAT & &

Utz (BbRAMNIED - 1201, [EEKE - Bk
Eo] TdH-12).

HEH HEOFMEED 5 2HIZ, HE3Bmm, &
X 80mm D4 DEYE— ) FEHNTHD THEEHEHE
BEiT-or. EakEz s BioadTcAn, SEIZ-O0
T, WAKL23ecm*D I = F 27328378 —-T40N
ONEISEMA . HEHEERE, Fig.2oy)—X
IokricBoni. SktAEB< 35 L LLIZD
T, RESKEIHEETE L Lo 2h5, S,=80 % i
THsHEEXT, “MEBRAOHRKOBES KL%
26 % WWEE L. B, CoORFETEShtEEE
VY =X IIVE LRI EILT B,

BEILE, FBOKIABCHERFER LU, T4
bh, MEHOKBEZB»< L, 351220 /30 8 -7
MO D HRNCSME Y 2 b Y TECHA L, #Ewh
B, Fig.2oy)—-XM &y, BEEKEIEX31%
sk onts. ZwEmERBRAORR KD BESKH I
BIEICAEDLET20% &L, LB, CoOHETE N
fefesikE, YU - XN fidh s,

(2) HBgeHABRAE

BEER - 0k - Bl

=]
. 12}
Loading Frame A
- “~ g
© N
I a o © e
- = Q
5 Bellows Jw
S'1 | Cylinder
E -
M L 2]
§$2 o B o
S £z =
o 9] [}
2 RN
g 4 ] ~
) RN | I
Wy s I I
it n for | o
° g o [v 5
< — — 1 —
] s —~ 1 o
°|| gEt al o 2
It .
0] ==0 £y 2 1y j=1%)
Shs 5 ! S
o)l for |1
DL =g a ! High Press
veeo[ed LEeR FTe
53 Air
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Fig.5 Symbol of Stress
Points (Unit : kPa).
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Table1 Specimen Data and Test Performed.
p
g Specimen Data " Isotropic .
E .| |Upper Line;Molded Stress Path
3 o PP € .
$ =Z | |Lower Line; at A x (_'> & Following ag
& e w (%) Sr(%)|\€3/| Shear Test
1| tais 2811 5802 |5 gl ABCDABCA.C. | O
1.210 26.48 59.1%
P 1.278 27.11 57.27 |0.3| ABCBA'BC
1.256 27.24 58.55
3 1.244 27.16 $8.97 1o g| ABC
1.229 27.08 59.50 ’
4 1.189 26.05 $9.19 |1 1|ABCB'CE
1.181 26.41 60.36
1.251 25.84 55.75
=[5 1.241 25.97 56.51 0.9)AB~A-C. o
6 1.296 25.59 53.33 ila-a.c. o)
1.284 26.29 55.29
1.232 25.98 56.92
7 1.219 26.56 58.81 0.5/ AD ~>A.C. o
1.218 25.92 $7.44
“ 8 1.210 26.41 58.94 L.5 o
Sl 1.211 25.61 57.09 11 ¢l | ABC >Stress-| o
S R
R . . .
10 1.196 26.28 $9.33 2.8 P 2;21(}) O
1.205 26.53 59.46 = a
111 1 10e 26.68 60.22 .0 § o
12| L 25.68 $5.74 g gl| Q7 441kPa
1.234 25.76 56.37 )
1.192 26.51 60.05
13] 1lse 26.82 61.73 L.4 o
1.157 26.71 62.35
1 1.139 26.96 63.92 0.8 ABCDABCD
.17 25.48 61.61
2 1.103 25.76 63.07 0.8| ADCB
3 1.146 26.87 63.32 |1 2| ADCBA
1.131 27.10 64.69
1.051 24.40 62.68
4 1.036 24.64 64.24 1.2 }AD SALC o
= 1.139 25.54 60.57 i T
5 1.123 26.09 62.69 1.4 o
6 1.165 26.44 61.38 [ 5| ABC > A.C o
1.145 26.82 63.24 ) e
1.121 25.45 61.31
2 7 1.107 26.00 ssiaz |FoL[ADCTALC o
ko) 1.052 25.25 64.84
3 8 1.039 25.54 66.36 0.7} ABC >A.C. &
@ o | 1088 2720 67.55 ip alapcoa.c 1o
1.062 27.32 69.48 ) o
1.040 26.17 67.95 Aniso-Consol.
101 1o 26.29 68.97 |1-91From O
1.122 25.51 61.41 .
I e 25.99 6350 |0-9 } AB - Aniso- | O
1.170 25.08 57.85 Consol.
12} sz 25.74 .51 |06

Notation = A ;Stress point (p=20,5=49 kPa),
« Ratio of strains from molded state to state A,

** Circle means failure stress was measured,
A.C.(prcceded by »); Axial Compression.
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Fig.6 Change in w with S (Examples).
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Table3 Average Strain Ratio (Ae/Ae)
with First Loading.
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[0 - -
E .| Failure(kPa) 24 e | Af
Qo S —
v S ( ) Remarks
87 [se|pe] ap | & Pt
o £|Pe| 9f kPa
1]196|392 | *085e7 | -32]556|1. 42 «
5| 49| 56| 110 |- 6/104]1.86 | (0,-uy)
—
157~176 =20kPa
6|196] 78| 1375176+ 7|183|2.34
] 510-~529
E 7| 49|392| 10059 5514761215 *
666~696
ts)) 81196470 {675} -281647|1.35 Stress Probe
9245|392 °?§;§§’8 0(598(1.525| Test at
q = 441 kPa
1071961270 441 |-28|413]1.53
289299
4] 49196 | 292991 571257/ 1.31
392~490 *
5| 49392 392090\ 57 1433|1.105
314~333
= 6]196 196 | 31335 0328|1675
333372 _ Consolidated
. 7(196 [196 550 1413441755 S one Apec
578~5
5 8196|392 | ST 911497 1. 27 .
652~671| _
| 9]196 |441 | 092071 56596 1. 35
10| 491392 | 51230591 -44149511.26 | aniso. Con-
111196 [392 51(253)29 0(529|1.35 | solidation

* p was kept constant during axial compression
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