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Fig.1 Equilibrium forces acting on pile with enlarged base in
sand ’
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1:movible loading system  2:air cylinder
3:displacement dialgauge  4:load cell
5:pile with enlarged base

Fig.2 Loading system
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a) Model pile

enlarged base sizegynit:mm)

b) Enlarged base patern

Fig.3 Model pile and enlarged bases
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Fig.4 Particle size distribution of INAGI sand
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Table 1 Physical & mechanical properties of the tested sand

Maxinum unit weight 7 17.199 kN/m*
Minimum unit weight 7 4. 14.063 kN/lIl3
Angle of shearing resistance ¢ 42.1°
Relative density Dr 82 %
Specific  gravity Gs 2.635
Effective grain size D, 0.161 mm
Coefficient of uniformity Uc 2336
Coetlicient of curvature Uc' 1.227
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Fig.5 Uplift resistence-displacement relation of pile with
enlarged base
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Fig.6 Relationships between capacity ratio and uplift force
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Fig.7.b Relation between enlarged base resistence & top
relative displacements
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Fig.7.c Relation between shaft uplift resistence & top relative
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Fig.11 The varies of frictional distribution during load process
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Fig.12 The pulling of cone foundation in homogeneous soil
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Fig.14 The displancement vecter of sand around pile in X-ray photographic tests after maximum load
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Fig.15 Soil partical movement distribution with depth by X-ray
means after maximum load
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THE UPLIFT BEHAVIOR OF PILES WITH ENLARGED BASE IN SAND
Songlin WEN, Yukimitsu YOKOYAMA and Shigeyoshi IMAIZUMI

In order to investigate the geometrical influences on uplift behaviour of piles with enlarged base, uplift model
tests of piles with enlarged base were performed in dense sand in the labolatory. The measured data and
phenomenon were discussed by means of soil mechanics thories. As a result, the following behaviour has been
clarified : The total shaft and base uplift capacities were varying with different enlaeged base angle. Due to enlarged
base, the frictional resistance of pile shaft near enlarged base were decreased. Due to the shear dilatancy action of
dense sand, the lateral earth pressure coefficients K was near K, for dense sand,at uplift failure state.
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