[th2LHmTE F4285/M-12 1989 F 12 A)

"7

M+ D IR & A BTZEEY 12 BT S B D B

EFFECT OF CONSOLIDATION DURATION ON THE UNDRAINED
SHEAR BEHAVIOR OF COHESIVE SOILS
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By Yoshiaki ODA, Toshiyuki MITACHI and Hayato KITOH

In the consolidated undrained test on cohesive soils, . consolidation duration influences
on the undrained shear behavior, Consequently, appropriate criterion for judging end of

consolidation is required.

In order to study the applicability of the square root time fitting method and the use-
fulness of 3 ¢ method (JSSMFE, 1979) to determine consolidation duration, a series of
consolidated undrained triaxial compression test with different consolidation duration on
four normally consolidated cohesive soils was performed. Based on the test results, it
was shown that the square root time fitting method can be applicable to triaxial isotropic
consolidation, but 3 ¢ method is better to minimize the influence of consolidation dura-
tion on the stress-strain-strength behavior of cohesive soil during undrained shear pro-

cess,
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Table1 Index properties of samples.

Wy Wp Sand {Silt (Clay

S 1
e N N B B R O R RO R D)

Kaolin-1 76 32 44 2.75 0 1 99
Kaolin-2 85 40 45 2.75 0 8 92
Kasaoka 62 37 25 2.77 18 37 45
Kucchan 81 40 41 2.68 | 0 23 77

Table2 Test condition,

AP D FPC €
Sample Pl ara) | @ | @/min
Kaolin-1 s |1 [s00 [ 70|
Kaolin-2 4 400 50 ’
_Kasaoka | 1 | 3 | 550 | 100 | 0.05
Kucchan ,

AP/P : Load Increment Ratio

LS : Loading Steps

P. : Isotropic Consolidation Pressure
FPC :Filter Paper Coverage
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Fig.2 Determination of end of consolidation by two methods.
Table3 Triaxial consolidation characteristics.
FPC t 100 (min t min t C
Sample Pe e 10 (min) g (min) e ﬁ_z
%) (kPa) Range Avg. Range Avg. tiw | *x10
Kaolin-1 70 50+300 1.73+1.38 45~80 60 180~270 220 3.67 1.8
Kaolin-2 50 2004400 1.56~1.34 140~200 180 380~450 420 2.67 44
1.58+1.30 65~110 80 180~300 220 2.75 b4
Kasaoka 1.12+0.95 940~1720 | 1440 3500~3900 | 3700 2.57 3.3
100 100+200
Kucchan 1.46+1.31 100~140 120 300~360 320 2.67 1.1
Hayakita 50-300 1.55+1.24 250~500 350 900~1500 | 1440 4.11 .90
Table 4 One dimensional consolidation characteristics.
P € Co cy My k
Sample | (xpf/cm?) e min) | % | x102 | (em?/a) | (em?/kgf) | (em/s)
Kaolin-2 1.6+3.2 1.49+1.24 5.5 0.79 .60 1.5x102 6.6x1072 5.5x107®
Kasaoka 1.17-1.00 246 0.57 3.0 1.1x10 1.0x107! 4,5%x107°
Kucchan 0.8+1.6 1.39+1.26 17 0.50 1.1 4.5%10 6.6x10"2 2.6x10°®
Hayakita 1.31+1.22 30 0.41 1.0 3.1x10 5.1x1072 1.5x10°8

lkgf/cm?=98.1kPa
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Fig.8 Induced pore water pressure versus normalized consolidation time.
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Table5 Undrained strength increase by increment of strain

rate and consolidation duration,

Increment for 1 log cycle(%)
Sample " - Remark
aging strain rate

Kaolin-1 5.3 9.0
Kaolin-2 1.1 3.5
Kasaoka 3.6 2.2
Kucchan 3.5 -

Haney 7.0 7.0% Ref. 7)
Ohnegai 3.7 2.8 Ref. 8)

* Constant rate of stress increase
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