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Experimental study on instability of rigid piles under lateral loads in silty clay

CUI Xin-zhuang, DING Hua
(DES, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: A series of tests on free-headed rigid piles were carried out in order to explain the instability mechanism of rigid piles
under lateral loads. The soil used was unsaturated remolded silty clay. The water content of soil was between 9.85% and 13.85%. The
total process load-displacement curve indicated that rigid piles would be instable when lateral loads aftained to a certain amount.

Visual records and soil sections showed that one shear band and one wedge were formed in the soil behind a pile with the softening

failure of soil, along with one incomplete ¢lliptic bulging and one tension crack parallel to the load direction on the soil surface. In the

soil before a pile, one penetration groove was formed owing to the extrusion of the pile. The formation of the shear band is the
essential reason of the instability of a rigid pile. And the extrusion failure of the soil before pile can’t play a decisive role in the
instability of a rigid pile. As to rigid piles with large displacement, the essential reason of the instability is the failure of the soil mass

behind piles.
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Fig.1 The stress-strain relation and the failure figure of soil
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Fig.2 The layout of testing equipments
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Fig.3 The load-displacement curves of rigid piles
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Fig.4 The definition of the characteristic loads
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Fig. § The changing characteristic of soil surface
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Fig.7 Spatial coordinate system
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Fig. 8 Cutaway sections of soil
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Fig.10 The wall characteristic of the pile penetration groove
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