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Experimental study of mechanical properties of fiber cement soil

LU Qun"*?, GUO Shao-long"?, WANG Min-min’>, GAO Meng’
(1. Power Construction Corporation of China, Huadong Engineering Corporation Limited, Hangzhou, Zhejiang 310014, China;
2. School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China;
3. Tianjin Key Laboratory of Soft Soil Characteristics and Engineering Environment, Tianjin Chengjian University, Tianjin 300384, China)

Abstract: In order to understand the influence of fiber on the mechanical properties of cement soil, the unconfined compression test
and fatigue test of cement soil and fiber reinforced cement soil are carried out. The results show that the compressive strength of
cement soil can be improved slightly by adding fiber. Compared with plain cement soil, the strain of fiber cement soil increases
obviously at the stress peak point; and its residual strength after failure also increases. The addition of fiber improves the ductility of
the cement soil, reduces the crack development and improves its mechanical properties. After the fiber is added, the antifatigue ability
of cement soil is significantly increased. The degree of the improvement of cement soil fatigue resistance is much greater than that of
unconfined strength of cement soil. The relationship between stress level and fatigue life of cement soil is single logarithm linear. The
cement soil is characterized by low stress rupture under cyclic loading.

Keywords: cement soil; fiber reinforced cement soil; fatigue test
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Fig.1 Failure of unconfined strength test of cement soil
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Table 2 Unconfined compressive strengths of cemented
soil in different schemes
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Fig.2 Relationships between cement content and
unconfined compressive strengths of cemented soil in
different schemes
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Fig.3 Stress-strain curves of cement soil (a,~18%)
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Fig.4 Photo of fatigue test of cement soil (2,=18%)
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Table 3 Cyeclic failure cycles of different amounts
of cement soil
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Fig.5 Cyclic failure cycles of different amounts
of cement soil
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Table 4 Cyclic failure cycles of fiber reinforced
cement (a,=18%)
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Fig.6 Cyclic failure cycles of fiber reinforced
cement (a,=18%)
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Fig.7 Cyclic failure curve of plain cement soil (2,=20%,
load peak value is 3.8 MPa, 345 times damage)
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Table 5 Linear fitting parameters of cement soil

LES a b Adj. R-Square
FIKE T 1.091 -0.095 0.997
a1=0.1% 1.085 -0.086 0.729
a1=02% 1.139 -0.111 0.783
a1=0.3% 1.232 -0.135 0.940
a=0.1% 1.181 -0.117 0.857
a=02% 1.274 -0.146 0.915
a=0.3% 1.389 -0.172 0.910
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Fig.9 Microstructure of intact soil
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Fig.10 Basalt fiber in fiber reinforced cement soil
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Fig.11 Microstructure of cement soil
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