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Effect of Inner Piles on the Vertical Bearing Capacity of Steel Pipe Sheet Pile Foundations

through geotechnical centrifuge tests
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The steel pipe sheet pile (SPSP) foundation is a unique foundation type widely used for bridges in

Japan. Due to Japan's frequent earthquakes, previous studies have mainly focused on the horizontal

bearing capacity. However, the mechanism governing the vertical bearing capacity remains

insufficiently understood, and the current design specifications rely bold, often empirical,

assumptions. Therefore, establishing a rational evaluation method for vertical bearing capacity is an

urgent necessity. We conducted 50G centrifugal model tests and gained important insights. The

present design specifications, which assume an equivalent tip bearing capacity per unit area and use

empirical formulas for skin friction, may overestimate the vertical capacity in dense pile

arrangements. The results strongly emphasize the need to establish a rational design guideline that

incorporates the pile group effect for accurate vertical bearing capacity evaluation.
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Fig.6 Tip load per pile for steel pipe sheet pile and internal pile

Fig.7 Percentage of lateral friction force



