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1. Introduction

Soil reinforcement with cement results in improvement of compressive and shear strengths, but adding the
cement to soil causes more brittle behavior of soil. Fibers are used to solve this problem. The mechanical
behavior of cemented granular soils is between soil and rock materials. Constitutive models for these materials
should have the simulation capability of their special specifications. Up to now, different constitutive models
for cemented soils have been presented. However, regarding the soil constitutive models with capability of
considering the effects of cement and fiber, no study has been done. Constitutive models with capability of
considering the effects of cement and fiber can be applied in geotechnical softwares to evaluate the correct
behavior of such materials. However, representing a constitutive model for predicting the behavior of fiber-
reinforced cemented soils is an effective step in geotechnical analysis.

2. Methodology

2.1. Modeling process for the mechanical behavior of unreinforced and fiber-reinforced cemented soils

For this, Manzanal et al. (2011) constitutive model for sand soils is selected. Then it is developed for fiber-
reinforced cemented soils after its modification based on relevant parameters to these kinds of soils. For
evaluating this process, the results of experiments on three types of different soils have been selected.

2.1.1. The experiments performed by Consoli et al. (1998)

The experimented soil is silty sand from the region of Proto Alegre in southern Brazil. The samples for
conventional triaxial experiments contain 3% of fiber and 1% of cement. The samples have been tested with
confining pressures of 20, 60 and 100 kPa.

2.1.2. The experiments conducted by Kutanaei and Choobbasti (2016)

The tested soil is poorly graded sand from the region of Khazar coastal in Iran. The samples for conventional
triaxial experiments contain 0.5% of fiber and 5% of cement. The samples have been tested with confining
pressures of 100, 250, 500 and 1000 kPa.
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2.1.3. Experiments were done by Haeri et al. (2000), Hamidi and Hooresfand (2013)

The tested soil is poorly graded sand from the region of Babolsar in Iran. The samples for conventional

triaxial experiments contain 1% of fiber and 3% of cement. The samples have been tested with confining
pressures of 100, 300 and 500 kPa.

3. Results and discussion

3.1. Mechanical behavioral modeling for fiber-reinforced cemented soils

The modeling method for fiber-reinforced cemented soils is based on developing Manzanal et al. (2011)
general plasticity constitutive model. The calculating program of Manzanal et al. (2011) developed constitutive
model for fiber-reinforced cemented soils is written with MATLAB software. For modeling validation, the
results of performed experiments on different soils are compared with the output of the developed constitutive
model.

Through Fig. 1. the axial strain-deviatoric stress and axial strain-volumetric strain curves from the modeling
are compared with the experimental results for different soils. As it can be seen, the developed model results
have acceptable corresponding to experimental data.
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Fig. 1. The comparison of the axial strain-deviatoric stress and axial strain-volumetric strain modeling results for fiber-
reinforced cemented sands with the experiments done by Consoli et al. (1998)
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4., Conclusions

In this research, a model for prediction of the mechanical behavior of fiber-reinforced cemented soils is
presented. For this purpose, at first a constitutive model for sand soils is selected and then it is developed for
fiber-reinforced cemented soils based on relevant parameters to these kinds of soils. For evaluating this
process, three sets of results from experiments conducted on different soils are compared with the modeling
outputs. It is observed that the developed model outputs for fiber-reinforced cemented soils have good
correspondence with experimental data. In addition, the model capability for different soils with different
cement and fiber content is indicated with mean effective stress-shear modulus, mean effective stress-bulk
modulus and mean effective stress- volumetric strain to shear strain ratio curves.
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