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Strength Property of Cement-Stabilized Soil Cured
under Isotropic Confining Pressure in Triaxial Compression Test

Tetsuo FUIIMOTO (Graduate school of Civil Engineering)

Motoyuki SUZUKI (Department of Civil Engineering)
Tetsuro YAMAMOTO (ditto)
Shigeo OKABAYASHI (Ube-Mitsubishi Cement Research Institute Co.)

Undrained shear strength of cement-stabilized soil can be changed by consolidation due to overburden pressure. Effect of

isotropic consolidation stress during curing on undrained shear characteristic of cement-stabilized soil was examined using

triaxial compression test apparatus. A stabilized soil used in a series of tests was a mixture of sandy soil and ordinary portland

cement. Triaxial compression tests (CU) were performed on the soil under conditions of different magnitudes and times of

applying confining stress. The test results are compared with those of unconfined compression tests on the same soil obtained by

another one-dimensionally consolidation device. Excess pore water pressure dissipates and volumetric strain becomes a

constant value, as the consolidation time proceeds. Undrained shear strength of cement-stabilized soil increases with an increase

in initial effective confining pressure and curing time, whereas it decreases with an increase in delayed loading time. Behavior of

excess pore water pressure shows a similar tendency with that of overconsolidated clay. These exists a good correlation between

triaxial compression and unconfined compression tests in terms of undrained shear strength and volumetric strain.
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Figure 1 Stress condition of cement-stabilized soil in
laboratory tests (Revised figure in Reference 2)
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Figures 2  Stress condition in unconfined compression and
triaxial compression tests
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Table1 Test cases and results in triaxial compression test

Type and Initial effecti Lo At failure (q=quax)
P . Initial Pore pressure it ? .e cuve Delayed L Consolidation e Water content
content of . confining o Curing time . d Excess pore - .
Test No. stabilizer | Water content | - coefficient pressure loading time T(day) strain at end | peyiator stress|  Axial strain water pressure after shearing
wo(% lue of B AT(mi ¢ ot (% wy(%
Qulkg/m’) o%) valueo o3/(kPa) (min) et (%) Grun(kP2) £u(%) A kPa) (%)
1-1-1 0.96 49 0.87 840 4.86 -53 20.1
1-1-2 0.79 98 0 1 1.29 1013 3.61 221 18.6
1-1-3 0.84 147 1.88 1106 6.41 -37 18.3
1-2-1 0.74 49 0.88 1059 221 =23 20.0
1-2-2 0.77 98 0 1.32 1324 2.53 5 18.6
1-2-3 oFC 50 20.7 0.85 147 3 1.85 1662 2.74 7 18.8
1-2-4 - 0.63 60 1.29 1401 2.82 24 19.2
1-2-5 0.41 147 120 0.85 1280 2.89 24 19.3
1-2-6 0.35 240 0.25 1221 3.18 34 20.1
1-3-1 0.76 49 0.82 1318 0.81 34 19.9
1-3-2 0.78 98 0 7 1.38 1584 1.12 33 19.0
1-3-3 0.85 147 1.87 2111 1.02 38 18.8
Table2 Test cases and results in unconfined compression test
Type and i Wet densit -
P Initial Verflcal. Delayed Lo Consolidation Water content ¢ kens1 Y Uncontm.ed Axial strain Modulos of
content of consolidation o Curing time . after after compressive . N A
Test No. . water content loading time strain at end . S at failure deformation
stabilizer wol%) stress AT(min) T.(day) “o consolidation | consolidation strength %) Ey(MPa)
min
Qukg/m) e o.(kPa) ou ) wis) | pgen’y | adpo " o
2-1-1 49 0.50 18.7 2.04 484 1.4 59.0
2-1-2 98 0 1 1.00 18.3 2.07 553 1.1 74.7
2-1-3 147 1.34 17.9 2.06 643 0.9 82.4
2-2-1 49 0.47 19.1 2.03 802 0.8 160.4
2-2-2 98 0 1.00 18.5 2.05 965 0.8 172.4
2-2-3 OPC 50 207 147 3 1.30 18.1 2.06 1050 1.0 134.6
2-2-4 ’ 60 0.44 18.7 2.03 812 1.1 99.0
2-2-5 147 120 0.28 18.9 2.04 815 13 97.0
2-2-6 240 0.24 19.4 2.03 795 1.0 165.7
2-3-1 49 0.52 18.8 2.06 971 0.8 151.7
2-3-2 98 0 7 1.00 18.2 2.10 1197 1.0 146.0
2-3-3 147 1.26 18.1 2.07 1337 1.0 163.1
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Figure3 Relationships between excess pore water pressure,
volumetric strain and consolidation time in the case
of different initial effective confining pressures
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Figure 5 Relationships between excess pore water pressure,
volumetric strain and consolidation time in the case
of different delayed loading times
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Figure 7 Relationships between excess pore water pressure,

volumetric strain and consolidation time in the case

of different curing times
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