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LA Gm B B Experimental Study on  Mechanical Behavior of Reinforced
Liquefied Stabilized Soil Subjected to Monotonic and Cyclic
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ABSTRACT

In this study, the mechanical behavior of reinforced and unreinforced Liquefied Stabilized
Soil (LSS) subjected to monotonic and cyclic loading is discussed based on a database with about
Consolidated-Undrained monotonic and cyclic triaxial tests of 98 cases.

In the monotonic tests, the influences of slurry density and curing time on the strength and
deformation of LSS are investigated. Also, LSS mixed with the pulverized newspaper in the
amount of 0 and 10 kg/m? cured laboratory and in-situ are compared and investigated. Based on
the test results, the effect of slurry density on the strength of LSS was found to be greater than the
effect of curing time. The pre-peak behavior of the g~¢&, curve became more non-linear under the
effect of changing slurry density, in contrast to the effect of curing time. Moreover, the damage
degree of LSS with shearing becomes small with curing time, while it seems to be rather
independent of slurry density. With in-situ LSS, the influence of curing time on the initial Young’s
modulus, Ey, is lower than the effect of slurry density.

In the cyclic tests, in order to investigate the effect of cyclic load on the deformation property,
the deviator stress amplitude, the initial stress, consolidation pressure, strain rate, and the control
method (stress vs. strain cycles) were changed and LSS material which includes slurry density,
fiber material, and cement base agent on LSS cured 28 days at the laboratory have been also
varied. Based on the test results, it is found that the true liquefaction (¢ = p = 0) did not reach
reinforced and unreinforced LSS. The failure mode is highly dependent on the cyclic deviator
stress amplitude (0,) and initial deviator stress (g;). For symmetrical loading (o5 = 0), the pore

water pressure and double amplitude axial strain grew with an increasing number of cycles. LSS



mixed with fiber material finally collapsed due to too large strain amplitudes. In the final stage,
the loops of effective stress indicate a “Butterfly” stress path shape. For nonsymmetrical loading
(05> 0), an accumulation of compressional axial strain with each subsequent cycle occurred,
while the mobilized double amplitude axial strain remained almost constant. Therefore, the failure
criterion was fulfilled due to an excessive accumulation of permanent strains. The shape of the
stress loop at the final stage did not pass the “butterfly” shape or lens shape to migrate to pass
over the Critical State Line (CSL), then return to the touch again of the failure envelope. It means
the LSS mixed fiber material tends to dilate before reaching the failure criterion. The range of
critical cyclic stress ratio (CSR), which indicates the limitation of stress level, was between 0.275
to 0.344. If the stress level is lower than that value, the LSS sample is more dilative by
accumulating permanent axial strain and does not reach failure. The cyclic shear resistance of
LSS decreases when reducing the initial mean effective principal stress and cement content. In
contrast, the cyclic shear resistance increases when adding fiber and increasing slurry density.

The Finite Element Method (FEM) is used widely in the analysis of seismic vibration.
However, the results depend critically on the constitutive models used and the model parameters
adopted in the numerical analyses. The implementation of a specific model to analyze the
behavior of LSS mixed fiber material under cyclic loading, the Ramberg-Osgood model, in the
Delphi code is performed. Based on the result of the comparison of model simulations with
experimental data, the overall is able to apply the Ramberg-Osgood model to evaluate the cyclic
loading behavior of LSS, and dynamic parameters should be calibrated properly.

In summary, a number of new findings were presented regarding the mechanical behavior of

reinforced, liquefied stabilized soils subjected to monotonic and cyclic loading.
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