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Relationship Between Density Changes in Pile Tip Ground and Bearing Layer Thicknesses Under
Loading: Applications of an X-ray Micro Tomography and a Porosity Mapping Analysis
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Synopsis
Pile loading tests for thin-bearing layer with different thickness were carried out,
during which progressive deformation of soils around the tip of pile were visualized
using an x-ray micro tomography. Local changes in porosity in the bearing layer were
also quantified by a porosity mapping analysis. The influence of a thickness of the
thin-bearing layer on the density changes of bearing layer and its linkage for the bearing

capacity was discussed.
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Fig. 1 Schematic diagram of pile loading test
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Fig. 2 Grain size distributions

Table 1 Physical properties of sands

Sample Toyoura sand  Silica sand
Soil density [g/cm?] 2.640 2.640
Mean particle

. 0.200 0.438
diameter [mm]
Maximum void ratio 0.975 1.040
Minimum void ratio 0.585 0.705
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Fig. 12 Vertical cross section of CT images
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Fig. 13 Vertical cross section of porosity maps
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