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Effect of Bentonite on Mechanical Properties of Plastic Concrete

and Its Microscopic Mechanism
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Abstract: The triaxial, scanning electron microscrope and X-ray diffraction tests had been made to investigate the
bentonite content on macroscopic and microscopic properties of plastic concrete with a view to revealing the mechanism
of macro-mechanical behavior from micro-scale. The results show that increasing the bentonite content makes the
material behavior act like the ductile materials with expansion deformation decrease. The bentonite content increase
results in decrease of the peak stress and increase of the peak strain and the modulus-strength ratio. The cohesion
increases at first and then weakens, while the trend of internal friction angle s opposite to cohesion. According to the
result of micro-tests, the more pore channels exist with the higher addition of bentonite which reflect the attenuative
effect on macro-strength. Furthermore, low bentonite content will be liable to fill voids in aggregate and weakens the
particle angularity. The superabundance of bentonite dosage causes the poor bond and increase of roughness of
particles. The influence of bentonite on the macro-mechanical properties of plastic concrete is mainly attributed to

the synergistic effect of plasticization by increasing the particle pore, and solidification by filling the particle gaps.
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Table 1 Main performance indicators of bentonite

W,/ W,/ % I/%

B

Moisture content(by mass)/ %

Sieve residue(by mass) /%

Density/(kg-m *)

<20. 005 mm 0.005-0.075 mm

54.10 16. 20 37.90 0.90

2 744.00 45.50 51.40

Note: W,—liquid limit; W —plastic limit; [ —swelling index.
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Table 2 Mix proportions of plastic concretes

Mix proportion/(kg-m ™)

Specimen -

No. Cement Bentonite ~ Gravel = Water

K1 140 70 866 290 2.07
K2 160 70 857 290 1.81
K3 180 70 848 290 1.61
K4 140 85 851 295 2.11
K5 160 85 842 295 1.84
K6 180 85 833 295 1.64
K7 140 100 834 302 2.16
K8 160 100 825 302 1.89
K9 180 100 816 302 1.68
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Fig. 1 Effect of bentonite content on stress-strain curves and volumetric strain-axial strain of plastic concretes
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Fig. 2 Schematic diagram of plasticization effect and consolidation effect of plastic concrete
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Fig. 3 Effect of bentonite content on peak stress and peak strain of plastic concrete
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Fig. 6 Effect of bentonite content on micro-particle pores
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Fig. 7 Effect of bentonite content on micro-particle intervals
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