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Study on Shear Strength Characteristic of Steel Particle-sand Mixture Influenced by
Magnetic Force
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Abstract

Strain-stress behavior of soil is of importance in dealing with geo-techniques which relate to bearing capacity,
slope stability, earth pressure and many geo-technical problems. So understanding mechanism of the behavior
and reinforcing soil to the required state has been an issue for many years. This paper presents the possibility
of magnetic force in enhancing shear strength. To analyze the reinforcing effect, triaxial compression tests were
performed on two sets of steel-sand mixtures, one of which is influenced by permanent magnet, NdFeB. With
magnetic force under 50 kPa confining pressure, maximum shear strengths increased according to steel percentages
but under 100 kPa, no significant changes in maximum shear strengths occurred. Therefore the analysis by Mohr's
circles indicates that magnetic force converts the shearing characteristics of sand into those of clay.
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Table 1 Properties of mixture components
Material Gravity | Dio | Do | Deo Cu Ce
JuMoonJinsand | 263 | 044 | 052 | 0.64 | 1.45 | 0.96
steel particle 475 10.085( 0.11 | 0.16 | 1.88 | 0.89
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Fig. 1 Grain size distribution curves of materials
and mixture
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Table 2 Initial parameters for steel-sand mixtures

Mixing ratio Confining Dl’& unit Relative
No.  steel : sand . e(kPa) weight densitv(%)
(by weight, %) PrESSU\ (gf/cr) S
1 0:100 30 1.49 6
2 0:100 100 1.48 75
3 10:90 50 1.54 75
4 10:90 100 1.54 75
5 20:80 50 1.6 75
6 20:80 100 1.6 75
7 30:70 50 1.65 75
8 30:70 100 1.65 75
9 50:50 50 176 75
10 50:50 100 1.76 75
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Fig. 3 schema of triaxial test for steel-sand mixture
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Fig. 4 Stress—strain behaviors of various

mixtures without magnetic force(50 kPa)
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Fig. 5 Stress—strain behaviors of various
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Fig. 6 Stress—strain behaviors of various
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