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Bearing characteristics and mechanism of confined stabilized soils
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Abstract: The stabilized-soil cylinders are made by mixing the soil samples with the relative water content from 0.26 to 1.19
with the binders containing different contents of expansive components, and then they are put into PVC constraint tubes with
length of 20 cm, external diameter of 11 cm and different confinement stiffnesses. The hoop expansion strains of the constraint
pipes are measured during curing period. The compressive experiments on the cylinders are carried out, which are pressed

respectively with and without the constraint pipes. The load-hoop strain curves of the cylinders, load-displacement curves and
the failure modes of the cylinders are recorded. The conclusions are as follows: (1) The bearing capacities of the confined cylinders
are 5 times those of the unconfined ones made of the ordinary binder with the same binder content. The equivalent strength of the

confined stabilized soils can reach more than 30 MPa, which is calculated according to the data of its bearing capacity and
cross-sectional area. (2) Combining the constraint with the binder containing expansive components results in unique effects: the

binder expansion is confined to compact the core-stabilized soils so as to increase the strength obviously. The prestress upon the

core-stabilized soils can be built, which with the hoop constraint the core-stabilized soils are made to be in triaxial compressive

it

stress state under bearing load. (3) The load-displacement curve of the confined cylinders shows three stages: linear stage 1,
approximately linear stage 2 with smaller slope and stage 3 with almost zero slope. (4) At the stage 1 the core-stabilized soils resist
vertical load as a cemented entirety, at the stage 2 they are crushed gradually into pieces and resist further increasing load with help
of hoop constraint force, and reach the ultimate bearing capacity because of the constraint losing its effectiveness.
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Fig. 1 Failure mode of a typical confined cylinder
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Fig. 2 Failure modes of typical stabilized soils
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Table 1 Experiment schemes and results of cylinders
[ A R R B /KN

== 0, 0,

G E/C BC/% w/% CFS/GPa ETE FTET BPL/KN HES(p)
A-1 0.64 10 17 0.52 47.57 202.39 75.00 0.191
A-2 0.64 16 17 0.52 55.03 217.59 83.91 0.621
A-3 0.64 19 17 0.52 64.12 223.43 100.24 0.779
A-4 0.64 25 17 0.52 67.84 237.00 107.34 1.088
B-1 0.64 16 17 0.52 55.03 217.59 83.91 0.621
B-2 0.64 16 23 0.52 44.83 178.47 80.67 0.479
B-3 0.64 16 26 0.52 39.45 158.18 66.76 0.380
B-4 0.64 16 32 0.52 33.80 136.73 56.48 0.273
C-1 0.64 16 17 0.16 41.68 93.78 53.66 1.588
C-2 0.64 16 17 0.25 52.10 125.42 70.18 1.179
C-3 0.64 16 17 0.41 53.48 163.61 78.50 0.782
C-4 0.64 16 17 0.52 55.03 217.59 83.91 0.621
D-1 0.00 16 17 0.52 40.53 184.43 50.31 0.000
D-2 0.34 16 17 0.52 59.87 215.64 96.28 0.442
D-3 0.52 16 17 0.52 64.84 218.87 107.52 0.574
D-4 0.64 16 17 0.52 55.03 217.59 83.91 0.621
E-2 0.00 16 17 0.52 40.53 184.43 4531 0.000
E-3 0.00 19 17 0.52 45.25 193.64 50.34 0.000
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Fig. 3 Bearing curves of cylinders
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