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Improvement of the Bending Stress of Polypropylene
Fiber-Reinforced Compacted Cement Sand

Pitthaya Jamsawang' Panich Voottipruex>* and Sunchai Inthapichai?

Abstract

This paper presents the improvement of the
bending strength of cement-stabilized polypropylene
fiber sand. The fiber added can stop the movement of
cracks. It was found that the number of cracks varied
as the amount of fiber was added. A linear relationship
between the maximum bending stress and the amount
of fiber was observed, where the slope represented the
maximum increment rate of bending. As the input of
cement increased, the maximum bending stress
increased because the increment rate of the maximum
bending stress depends largely on the strength of the
matrix. Moreover, the residual bending stress rate
after cracking or after initial maximum bending stress

increased as the amount of cement increased. The

University of Technology North Bangkok.

test results revealed that the incremental rate of the
residual bending stress depends on the matrix strength.
Moreover, the fibers added to the soil can absorb the
energy of the beam under service load. The results
showed that the greater was the cement content, the
better was the effectiveness of the fibers added. This
was due to the increase in the bond strength between the
fiber surfaces and soil matrix. The equivalent bending
stress ratio depends on the amount of fibers rather than
the matrix strength. Therefore, with the same amount
of the same type of fiber, the equivalent bending stress

is essentially the same.

Keywords: Bending Stress, Compacted Sand Cement,
Polypropylene Fiber, Matrix
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Coefficient of uniformity 2.65
Coefficient of gradation 0.82
Soil classification (Unified soil classification system) SP
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Optimum moisture content from standard compaction test | 12.8%
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3% cement
0% fiber 0.96 0.96 0.25 0.074 0.02 0.005 0.37 19
0.5% fiber 0.88 0.88 0.41 0.123 0.69 0.207 1.15 65
0.75% fiber 1.20 1.14 0.93 0.280 1.10 0.331 2.06 86
1% fiber 1.42 1.20 1.46 0.437 1.51 0.453 3.08 109
1.5% fiber 1.49 1.00 1.63 0.488 1.92 0.575 341 115
2% fiber 1.50 1.00 1.80 0.541 2.25 0.674 4.01 134
5% cement
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1% fiber 435 6.14 4.78 0.960 6.14 1.841 10.82 124
1.5% fiber 4.13 6.52 5.07 1.296 6.47 1.940 10.98 133
2% fiber 3.83 8.14 5.87 1.535 8.17 2417 13.64 143
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