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Research on Damage Analysis Model of Deep Water High Pile Cap Foundations

ZHANG Xuefeng
(Research Institute of Highway Ministry of Transport, Beijing 100088, China)

Abstract: Due to the soft structure and long-term exposure in the harsh working environment of deep
water, the deep water high pile cap foundations are prone to damage. Accurate and effective damage
analysis on the high pile cap foundations is important. Firstly, authors analyzed the deformation char-
acteristics of the deep water high pile cap foundations and found the relationship between the damage
and the curvature of bending moment of a single pile. Then the damage curvature model suitable for
deep water high pile cap foundations is established, and a quantitative description of five damage de-
grees is given based on Park-Ang's two-parameter damage model. The reinforced concrete specimens
damage test results between the University of California at Berkeley and the damage analysis model
proposed in this study are analyzed and compared. It is verified that the damage degree of the damage
curvature model proposed in this paper is consistent with the actual stress deformation of the pile foun-
dations. Finally, the feasibility and engineering applicability of the damage curvature model are veri-
fied by engineering examples.
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Fig.1 Internal force and curvature
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Table 1 The quantitative description of the damage de-
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Fig.2 The damage degree of pile foundations
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Fig.3 Loading device diagram
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