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Strength and deformation properties of cement stabilized soil
with shear stress history at early curing time

Motoyuki SUZUKI (Department of Civil Engineering)
Yoko KAWAHARA (Graduate school of Civil Engineering)
Tetsuro YAMAMOTO (Department of Civil Engineering)
Masaki HIRAOKA (Graduate school of Civil Engineering)

This paper describes influence of shear stress history on unconfined compressive strength of a cement treated
soil. Unconfined compression test was performed on a specimen subjected to initial undrained shear in early
curing period. A specimen with 10 cm in height and 5 c¢cm in diameter was cured under the atmosphere.
Immediately after a curing period, the specimen was compressed until the axial strain attained a required value.
Then a new specimen with 6 cm in height and 3 cm in diameter was cut from the compressed specimen.
Subsequently the small specimen was recompressed. Main conclusions are as follows. 1) As the curing time
before first compression becomes shorter, the unconfined compressive strength and the modulus of deformation
at recompression increased with increasing the added axial strain at the first compression. 2) This tendency for

the treated soil is different from that for untreated soil.

Key Words ° cement stabilized soil, unconfined compression strength, shear stress history, modulus of

deformation
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Schematic diagram of in-situ stress condition in
ground improved by cement stabilization
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Figures 2 (a) first compression and (b) second compression
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Photograph 1 comparison of specimen size

Photographs 2  Specimens during (a) first compression

and (b) second compression
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Table1 Testresults

First compression Second compression
Axial strain | Curing time Compraetss:ve stress Curing time Total curing time Uncqnﬁn;:d h AXI?.I .sltram At Modulus of deformation ~ (MP a)
ene®) | Ter (min) e (50 To(ays) | TeTortTa)days) [T B IR S 0 .
180 40.9 7 327.0 0.82 269.6 206.6
0.2 360 96.8 7 391.1 1.06 265.0 413.9
1440 165.0 6 344.4 1.25 230.1 366.3
180 68.3 7 352.8 0.65 252.0 277.5
0.5 360 111.1 7 445.0 0.62 392.3 436.5
1440 202.8 6 349.1 0.83 300.9 406.1
& 180 63.4 7 451.9 1.49 175.0 93.9
360 111.6 7 402.7 0.96 165.0 251.9
180 48.6 28 528.7 0.38 489.9 447.9
360 100.1 28 634.2 1.59 140.3 191.3
0.2 1440 156.2 27 547.0 0.99 299.5 375.0
10080 294.2 21 526.0 0.69 349.3 342.7
20160 390.2 14 524.8 0.93 416.6 355.1
180 62.4 28 483.4 0.43 814.1 1013.0
360 116.6 28 711.8 1.53 315.0 267.0
0.5 1440 205.8 27 666.0 0.82 356.2 391.1
10080 330.4 21 559.2 0.58 466.0 530.7
20160 383.2 14 389.9 0.39 252.7 247.7
o 180 55.1 28 400.2 0.45 312.2 330.4
10080 291.2 21 522.0 0.36 377.7 590.3
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Figure 3  Stress-strain curves without stress history
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Figure4 Stress-strain curves with and without stress history
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Figure 5 Stress-strain curves under condition of T;=7 days
and T,;=360 min.
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Figure 6 Stress-strain curves under condition of T, =360 min
and T=28 days
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Figure 7 Stress-strain curves under condition of T,;=14 days
and T=28 days
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Figure 8 Stress-strain curves under condition of T=28 days
and £,,=0.5%
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Figure 9 Relationships between q, at 2nd compression and T,
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Figure 10 Relationships between E,, at 2nd compression
and Tcl
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