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Influence of consolidation stress history on unconfined

compressive strength of cement-stabilized soil
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Unconfined compression tests were performed on a cement-stabilized soil that was cured under an overburden

pressure using a newly developed device. The influence of the loading time on unconfined compressive behavior was

investigated based on the test results on a cement-stabilized kaolin. The test showed that the consolidation settlement

and the undrained shear strength remarkably increased with the increasing of the loading time up to about 90 minutes.

Furthermore, the wet density and water content of the specimen was almost constant the curing time after unloading.

Key Words: stabilizer,soil improvement, cement stabilization, unconfined compressive strength,

overburden pressure,consolidation, curing
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Figure 1 Mold type consolidation apparatus for
stabilized soil
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Figure 2 Schematic diagram of test procedure
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Figure 3 Grading curve of kaolin
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Table 1 Test cases and results
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Typeand Consolidat | Loading Curing Consolidation | Water Wet Unconfined Ax'1a1 Modulos of
. Test content of . . . . . of strain at .
Seriase No. stabilizer ion load Tll’l’lF: time Stl;‘at)n contoent Dcnsnty} consolidation failual deformation
Q. (ke/m’) 0 ((kPa) Ti(min) Te(day) € (%) we(%) | P w(g/enr) qu(kPa) € (%) Eso(MPa)
1-1-1 0 - 65.8 1.55 339.1 0.50 156.4
1-1-2 1 0.70 66.7 1.56 358.5 0.72 164.8
1-1-3 5 1.80 64.7 1.57 377.9 0.60 156.7
1-1-4 10 2.73 64.3 1.57 365.7 0.42 183.0
1-1-5 49 20 7 3.82 62.4 1.58 4442 0.39 148.7
1-1-6 30 5.04 61.8 1.59 515.6 0.46 197.7
1-1-7 90 5.36 61.0 1.60 566.6 0.55 256.4
1-1-8 1440 5.37 61.0 1.61 510.3 0.35 212.5
1-1-9 10080 5.35 61.7 1.62 529.0 0.40 181.9
1-2-1 0 - 66.2 1.56 315.0 0.80 78.0
1-2-2 1 1.21 65.1 1.56 337.9 0.69 80.0
1-2-3 3 2.42 64.4 1.57 387.9 0.95 61.0
0 1-2-4 08 10 7 4.57 62.3 1.58 412.3 0.60 137.0
1-2-5 40 8.01 57.8 1.60 612.1 0.55 155.0
1-2-6 90 8.51 57.7 1.61 630.0 0.90 95.0
1-2-7 1440 8.55 57.7 1.63 671.0 0.40 268.4
1-2-8 10080 8.58 57.5 1.63 668.6 0.33 283.5
1-3-1 0 - 66.7 1.55 3355 0.67 105.6
1-3-2 1 1.41 65.4 1.56 3384 0.65 116.0
1-3-3 5 4.33 63.9 1.58 416.5 0.40 228.9
1-3-4 10 6.55 60.9 1.60 468.9 0.40 137.6
1-3-5 147 20 7 8.92 59.1 1.62 609.0 0.30 305.0
1-3-6 30 9.99 57.7 1.62 660.4 0.42 220.7
1-3-7 90 11.11 56.2 1.63 741.8 0.54 196.3
1-3-8 1440 11.24 55.0 1.64 793.0 0.40 330.4
139 | BHO |30 10080 11.34 55.6 1.64 790.0 0.25 380.0
2-1-1 3 - 66.1 1.55 296.2 0.59 148.1
2-1-2 7 65.8 1.57 372.5 0.63 167.3
2-1-3 0 1440 14 66.8 1.57 4353 0.40 221.0
2-1-4 28 67.9 1.55 518.0 0.70 138.4
2-1-5 56 65.1 1.58 704.5 0.56 160.1
2-1-6 91 - 65.8 1.56 775.6 0.63 148.1
2-2-1 3 4.69 62.2 1.61 431.3 0.50 151.8
2-2-2 7 5.37 61.0 1.60 510.3 0.35 212.5
2-2-3 49 1440 14 4.72 61.2 1.61 627.1 0.50 209.1
2-2-4 28 5.18 62.1 1.59 759.3 0.47 224.1
2-2-5 56 5.19 61.0 1.60 943.1 0.52 260.8
O 2-2-6 91 4.68 61.3 1.59 1009.8 0.53 230.4
2-3-1 3 7.49 58.6 1.63 517.4 0.38 197.7
2-3-2 7 8.55 57.7 1.62 671.0 0.40 268.4
2-3-3 08 1440 14 7.37 58.4 1.62 756.3 0.50 199.0
2-3-4 28 7.65 60.1 1.61 844.3 0.65 114.1
2-3-5 56 7.28 56.8 1.62 1076.9 0.45 335.0
2-3-6 91 7.28 58.0 1.61 1170.0 0.50 265.9
2-4-1 3 9.39 56.9 1.64 594.4 0.43 196.7
2-4-2 7 11.24 55.0 1.66 793.0 0.40 330.4
2-4-3 147 1440 14 9.47 55.7 1.65 864.1 0.42 238.9
2-4-4 28 10.15 56.7 1.63 1006.0 0.56 211.7
2-4-5 56 9.36 55.6 1.65 1227.7 0.46 320.5
2-4-6 91 9.82 54.9 1.63 1351.9 0.52 340.0
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Figure 4 Relationships between settlement
and loading time
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Figure 5 Stress-strain curves with different
loading times
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Figure 6 Changes of water content and
wet density with loading time
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Figure 7 Relationships between undrained

strength and degree of consolidation
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