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Experimental study on the shear behavior of fiber-reinforced
bio-cemented sand
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(Institute of Geotechnical and Underground Engineering, Huazhong University of

Science and Technology, Wuhan 430074, P. R. China)

Abstract: Microbial-induced calcite precipitation ( MICP) has the prominent advantage of significant
improving the shear strength of soil, while MICP sand also has the obvious shortcoming of brittle failure.
A certain amount of fiber was added into MICP sand in order to improve the brittleness, and based on
consolidated drained triaxial compression tests, the shear strength characteristics of fiber-reinforced bio-
cemented sand was studied. And then, the effects of fiber content, fiber length and initial relative
compactness of samples on the shear characteristics of fiber-reinforced bio-cemented sand were discussed.
Finally, the corresponding mechanisms of strength enhancement and ductility improvement were also
investigated through scanning electron microscope. The results show that during the process of MICP,
calcium carbonate crystals deposited on the fiber surface effectively improve the roughness of fibers surface,

while the mixture of calcium carbonate and sand provides anchorage to the fibers, enhancing the shear
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strength of MICP sand and improving the strain softening characteristic, and it is concluded that fiber has

the potential to improve brittleness of MICP sand.

Keywords: MICP; fiber reinforcement; shear strength; experimental study; parametric analysis
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Table 1 Physical properties of polypropylene fibers
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Fig.2 Calcium carbonate content under

different cementation times
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Fig.3 Stress-strain curve of MICP sand
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Fig.4 Peak strength varying with cementation times
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Fig. 5 Strength loss rate varying with cementation times
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Fig. 6 Failure modes of MICP sand

3 SHON

3.1 FAHESENFM

Bl 7 AN TR £F 4t & 5T Bio-FS fUFE (1 06 i 38
JE qu. BEATI 78 FT T 5E B9 25 4E & B3 B A . Bio-
FS AR g BELT4E S TN 23 Ra % . £2
Ji DR S 2 A6 9 T A A 5 BB 2T 24 25 22 iy 38 s Hh B
TEURE BT DI AT b 19 25 4t B2 L A7 ) 1 ke i R
SRR T .

850 -

800 | AEBRR B8R
AH X2 S BE:30%
750 |- YK 6 mm
BBl H:100 kPa

=
=3
S

VA AF 55 5 /k Pa

0 0.1 0.3 0.5 0.7

YA RI%

7 WEYENR T IEEEE
Fig. 7 Peak strength varying with fiber content
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Fig. 8 Strength loss rate varying with fiber content
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Fig. 10 Strength loss rate varying with fiber length
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Fig. 11 Peak strength varying with relative compactness
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Fig. 12 Strength loss rate varying with relative compactness
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Fig. 13 SEM images of fiber reinforced MICP sand
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