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Abstract: The self-boring in-situ shear pressure-meter test can obtain the strength and deformation parameters directly through
its unique multi-level loading mode; however, the deformation mechanism of the soil surrounding the probe has seldom been
studied. To reveal the deformation mechanism of the sand sample surrounding the probe of the self-boring in-situ shear pres-
sure-meter (SBISP) during the loading process, the SBISP model test is simulated by PFC®P (particle flow code in three dimen-
sions) program in this study. The development of the displacement and stress field of the soil surrounding the probe, as well as
the deformation modulus of each grade of the numerical sample and the motion trails of the soil particles, are studied under
multi-level loading process. The results of numerical experiments show that the displacement of particles in central area increa-
ses with the shear stress imposed stepwise, and the direction of displacement vector shows a clearly preferred direction. Several
radial stress cores of approximately symmetrical distribution have formed near both sides of the probe. At the same time, the
vertical stress has formed flat stress zones, and it has produced some stress concentration areas in the shoulder of the probe.
The motion trails of the particles are step-like lines in the central area which can be divided into three characteristic zones as the
distance to the probe increases. The vertical and horizontal displacements of particles descend in a negative exponential form,
but the vertical displacement has a faster attenuation rate,

Key words: self-boring in-situ shear pressure-meter test; particle flow; soil stress; deformation modulus; motion trail;

geotechnical engineering; engineering geology.
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Fig. 1 Sketch of triaxial chamber with probe of SBISP
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Table 1 Physical property indexes of okagaki sand
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Fig. 2 Sketch of the model boundary and probe
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Table 2 Meso-parameters of model wall

eI I by (N« m™)  YIRHIE £ (N - m™") JEEHER R S
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2,3,5.6.7.8 1X1010 — —
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Table 3 Partitions and meso-parameters of numerical sample
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Fig. 3 PFC’® numerical sample of SBISP
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Fig. 4 The field test curve of SBISP
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Fig. 8 Comparison of the distribution of displacement vectors of particles and the contour map under shear stress of each grade
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Fig. 11 The deformation modulus example of SBISP field test
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Fig. 13 Vertical and horizontal displacement of particles in

different distances
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