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MODEL TEST AND ANALYSIS OF NEGATIVE
FRICTION ACTING ON THE PILES

By 7oru SHIBATA and Hideo SEKIGUCHI

Synopsis

In order to clarify the basic characteristics of negative skin friction acting on both single and
group piles, model tests were made by using a large consolidation soil box. The main results are
as follows: (1) The estimation method of the group pile effect was proposed based on the effective
stress concept, and its applicability was confirmed by the test results. (2) Comparison of negative
friction acting on the non-treated and slip-layered piles was made, and the marked reduction of the
negative friction on slip-layered pile was observed. (3) Behaviour of the bending moment and the
lateral deflection of a batter pile due to settlement of the surrounding ground was analyzed.
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Fig. I. Model negative friction apparatus.
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Fig. 2. Negative friction vs. settlement of ground. Fig. 3. Consolidation characteristics of model ground.
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Fig. 4. Negative friction vs. consolidation
pressure (single pile).
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Fig. 5. Friction between kaolin and steel.
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Fig. 10. Changes of negative friction with time. Fig. 11. Negative friction vs. consolidation pressure.
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Fig. 12. Vertical section of model batter piles Fig. 13. Horizontal section of batter piles
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Fig. 14. Negative friction vs. consolidation Fig. 15. Changes of negative friction with time (SL-
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Fig. 19. Bending resistance of SL-batter piles.
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Fig. 20. Bending moment vs. consolidation pressure.
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Fig. 22. Bending resistances of non-treated and SL-batter piles.
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Fig. 24. Definition of sign in Eq. (4).
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Table 4. Parameters used for calculation.
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» o0 Cu E z B8 B8l
(kgf/cim?) (cm) (kgffem?) | (kgf/cm?) (cmd) (cm=1)
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0.4 6.65 0.12 2.1x 108 9.6 1.11x 10-2 0.666
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Fig. 28. Comparison of measured and calculated distribution of bending moment.
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