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Tab.1 Test material ratio

s KRR/ % KR/ % REKDgE/ % RIUEKE/ 7 BRRTHE/ (g em™)

C5P0 95.0 5 0.0 10.0 1. 90
C5P1 94.9 5 0.1 11.5 1. 84
C5P2 94. 8 5 0.2 12.2 1. 85
C5P4 94. 6 5 0.4 11.9 1. 86
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Tab.2 Cement index

B S 2 R/ (m® « kg™ PRUEFREE /6 IBERSIE] /min  ZCHBERS(E]/min

42.5 348 25.4 177 209
3 RN AP REIE bR

Tab. 3 Polypropylene fiber performance index

HE/(geem™) KE/mm  HUREE/MPa SPERE/MPa i/ C e PR/ 0%

0.91+0.01 10 =300 3.792 160~170 30~50
1.3 KEEH
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Fig. 4 Stress-strain curves of samples under different confining pressures
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Fig. 7 Profile of modified soil samples with different fiber content
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Fig. 8 Failure photos of aeolian sand modified soil with different fiber contents under triaxial compression conditions
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Study on the influence of polypropylene fibers on triaxial
compression properties of aeolian sand modified soil

XIAO Huiru', SU Zhandong"?, LI Chi*, WU Chenglong*, TAO Jiawei'

(1. School of Geological Engineering, Institute of Disaster Prevention. Sanhe 065201, Hebei, China; 2. Hebei Key Laboratory of
Earthquake Disaster Prevention and Risk Assessment, Sanhe 065201, Hebei, China; 3. School of Civil Engineering, Inner Mongolia
University of Technology, Hohhot 010051, Inner Mongolia, China; 4. Qinghai Transportation Planning and Design Institute Co. ,Ltd. ,
Xining 541004, Qinghai, China)

Abstract: To study the effect and mechanism of polypropylene fibers in reinforcing aeolian sand
modified soil (95% aeolian sand +5% cement) and to improve the brittle failure properties of acolian
sand modified soil, polypropylene fibers were divided into 0. 1%, 0.2% and 0. 4% by mass percentage
and perspectively incorporated into the aeolian sand modified soil. A consolidated undrained (CU)
triaxial compression test was conducted. The test results show that the stress-strain curve of the
aeolian sand modified soil has the characteristics of elastic-plastic deformation. The initial phase is
pore compression with a sudden stress increase followed by a complete elastic phase, a phase of plastic
deformation, and a phase of failure after the contact phase. The incorporation of propylene fibers
increases the plastic deformation of the soil sample and improves the residual strength. The fracture
surface becomes arc-shaped due to the pulling and tugging of the fibers, which prevents the brittle
failure of the soil sample and increases its ductility. The cohesion of aeolian sand modified soil
increases with the increase of fiber content, which basically shows a linear positive correlation, and
the internal friction angle decreases with the increase of polypropylene fiber content and shows an
overall linear negative correlation. The peak strain increases with the increase of polypropylene fiber
content, and the stress-strain curve changes from strain softening type to strain hardening type, which
can be effectively fitted by a hyperbola. The parameter b of stress-strain hyperbolic fitting model
under the same confining pressure decreases with the increase of polypropylene fiber content. The
research results can provide an experimental reference for the practical engineering application of
aeolian sand modified soil.

Keywords: polypropylene fiber; aeolian sand modified soil; triaxial test; peak strain; shear strength



