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CENTRIFUGE MODEL TESTS ON ULTIMATE BEHAVIOR OF
LATELALLY LOADED REINFORCED CONCRETE PILES

By Makoto Kimura, Toshihisa Apacul and Hideto KOBAYASHI

Synopsis

Pile group subjected to a large lateral deformation was carried out by centrifugal
model tests to investigate its response of a reinforced mortar pile (equivalent to a cast-in-
place concrete pile) at ultimate strength. In order to observe the behavior of both the pile
and soil, a semi-round pile was also used and one of the sides of the test chamber was made
of glass. The lateral load-lateral displacement curves, strains acting on the surface of piles,
cracks condition, the deformation pattern and the shape of the wedges at surrounding
ground, and the failure mechanism of pile group were discussed experimentally.
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Fig. 2. Lateral loading system.
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Table 1. Types of model tests.
Single pile 2 pile group 3 pile group
Semi-circular pile Full-circular pile o .
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Free-headed| Fix-headed |Free-headed| Fix-headed p p
Mortar pile O O @) O O O O
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Fig. 5. Cross sections of mortar piles reinforced with steel wires.
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Table 2. Pile parameters.

Diameter | Length El Centrlfugal ‘
acceleration
Equivalent pile " 2
(Reinforoed concrete) 1.2 m 29 m 3.178 X 10 kgfcm
Prototype 1.2 m 225m | 5.225 X 10" kgfcm?
Model pile . . 50 g
(Reinforced morter) 2.4 cm 46 cm 8.361 x 10* kgfcm
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Fig. 10. Strain acting on free-headed single pile.
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Fig. 11. Sketch of cracked area on free-headed single piles.
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Fig. 15. Sketch of cracked area on pile groups, (a) 2 pile group, (b) 3 pile group.
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Fig. 16. Displacement vectors of ground on free-headed single pile.
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Fig. 17. Displacement vectors of ground on fix—headed single pile.
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Fig. 18. Deformation condition and wedges shape in front of pile, (a) free-headed pile,
(b) fix-headed pile.
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Fig. 19. Classification of vertical displacement, (a) free-headed pile, (b) fix-headed pile.
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Fig. 20. Relationship between influenced
area and displacement,
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Fig. 21. Deformation condition and wedges shape in front
of 2 pile group.
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Fig. 22. Failure mechanism on free-headed single pile, fix-headed single pile, and 2 pile group.
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Fig. 23. Failure mechanism on 3 pile group.
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