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A THEORETICAL MODEL ON LOAD-DISPLACEMENT RELATIONSHIP OF PILE

FOUNDATION SUBJECTED TO UPLIFT LOAD
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This paper describes a theoretical model on load-displacement relationship of pile foundation
subjected to uplift load. This theoretical model has the characteristics, such as, 1)Elasto-plastic stress-
strain relationship of soil around the pile is taken into account. 2)Shear band where shear strain of soil is
concentrated is generated around the pile during uplift load closes to maximum value, and this
phenomenon is generally observed in the past field tests. 3)Influenced area of the ground around the pile
by upﬁft load is wide near the surface of the ground and is narrow near the deep part of the pile, and this
phenomenon is also generally observed in the past field tests.

In order to investigate the adequacy of the model, a steel pile pull-out test was conducted in mudstone.
The diameter of the pile is 40cm and the length of the pile under the ground is 3m. The theoretical
solution of uplift behavior of pile foundatioﬁ was discussed by comparing to those of the field test. The
results of theoretical solution, the load:displacement relationship, the disfribution of surface ground
displacemennt and the distribution of the friction around the pile agree well with those in the field test.

Key Words: theoretical model, uplift behavior of pile, elasto-plastic relationship of soil, shear band,

influenced area around the pile
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