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Abstract;In order to explore the strengthening and toughening effect of polypropylene fiber, to
compare the influence rule and serving mechanism of polypropylene fibers upon the mechanical
properties of cement paste and cementing soil ,and to improve the mechanical properties of cement
soil, polypropylene fibers was introduced into the cement soil. Based on the cementing soil
optimized with ultrafine slag powder,the compressive strength on cubic pieces and splitting tensile
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strength on cylinder pieces were investigated simultaneously, as well as the microscopic
characterization of the fracture surface invest igated on scanning electron microscope (SEM). The
contribution of polypropylene fiber content to the mechanical strength and the strength ratio of
tension-to-compression of cement paste at the age of 7 d and 28 d was investigated and discussed in
detail ,while the compressive strength of cement soil was analyzed with the respects of fiber content
and the amount of cementing materials. It was found that with the increasing of fiber content from 0
to 2% ,the compressive and splitting tensile strength of the cement paste gradually increased, giving
rise of an improvement of 62. 69% to the compressive strength at 7 d and 50. 28% at 28d,while the
7 d and 28 d tensile strength increased by a rate of 122.28% and 57.30% , respectively. In the
meanwhile , the strength ratio of tension-to-compression also enhanced to 0. 13 and 0. 10, respectively
at 7 d and 28 d. In the case cementing soil ,the involvement of polypropylene fiber aroused a much
more remarkable enhancement to the compressive strength of cementing soil, i.e. the 28d
compressive strength increased by 60.23% at the fiber content of 0. 5% ,but further increasing of
fiber content resulted in a relative low compressive strength. It is also identified that the compressive
strength of cementing soil increased linearly with the increasing content of cementitious materials.
Accordingly, the introduction of polypropylene fibers must make an evident contribution to the
mechanical properties of cement-based composites including cementing soil, especially the tensile
strength and the strength ratio of tension-to-compression at early age, as well as the fractural
toughness, by the existence of cementitous matrix being mainly composed of Portland cement must
be the most fundamental to realize a reasonable mechanical strength for cementing soil.

Key words: cementing soil ; polypropylene fibers; ultrafine slag powder ; strength ; strength ratio of
tension-to-compression
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Table 1 Physical properties of silty clay
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Table 2 Chemical composition of ultrafine slag powder %
w(SiO,) w(ALO;) w(Ca0) w(MgO) w(S0;) w(Fe,05) w(P,0;5) w(TiO,)
31.19 13.83 44.12 4.03 2.78 1. 47 0.10 0.76
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Table 3 Physical and mechanical properties of polypropylene fiber
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Fig.1  Effect of polypropylene content on the
compressive strength of cement paste
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Fig.2  Effect of polypropylene content on the

splitting tensile strength of cement paste
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Fig. 4 SEM morphologies of the cement paste with and without the involvement of polypropylene fibers
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strength of cementing soil
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