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ABSTRACT |

ABSTRACT

The pile cap is a common structure of many large subjects such as
high building, bridge foundation and ocean drilling flat. It is usually
damaged by two-way shear in the morden building. Because of the com-
plex failure mechanism, multiple influence factors and different analy-
tical methods, it is a difficult and key problem in civil engineering. At
present, the raft thickness of the pile foundation may be designed largely.
The rational arrangement of the reinforcement such as considering the
influence of the bottom longitudinal reinforcement to the bearing capacity
is not reasonable. Also, the relative Chinese technical codes have short-
ages in precision and suitability , the relative codes in other countries
also have this or that problems .These are the problems to be solved ur-
gently in engineering practice. Therefore, a series of research have been
carried out in this book. These include the experimental study , theoreti-
cal analysis, numerical calculation and engineering application. The
main works are as following:

1. Vanous domestic and foreign theories and technical codes rela-
tive to the two-way shear of pile cap have been reviewed. These include
their types, histories, principles and examples. At the same time, there
are the newest research achievements obtained during the interflow with
the domestic and foreign scholars.

2. The strut-and-tie theory has been proposed systematically. In the

qualitative analysis, there are experimental study, finite element caicula-
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tion and theoretical analysis. The strut-and-tie load transfer mechanism
and failure process of the pile cap in the two-ways shear have been pre-
sented. The truss orientation dimension and bar dimension, which are
treated as stress flow truss, are discovered. Among them many test docu-
ments obtained by author are attached, in which there are two series and
many first-hand test results by using many methods.

In the quantitative analysis, some calculative formulae of the pun-
ching bearing capacity of the pile cap have been put forward. These in-
clude: the bottom reinforcement arrangement with the ordinary uniform
grid, the bottom reinforcement arrangement concentrated along the ex-
tent near the pile top, the horizontal reinforcement grid in the middle part
of the pile cap and disposed steel truss. By verifying with many tests by
the domestic and foreign scholars, and comparing with the domestic and
foreign famous technical codes, the proposed formulae are shown to be
rational. Based on these the basic calculative system of the two-way she-
ar of pile cap is formed.

3. The present theory has been applied in engineering practice.
Some successful design examples including engineering examples have
been given.

4. The wide science background about the strut-and-tie theory has
been built and the relative key problems are analyzed. The further re-

search and development direction have been pointed out.

Key Words: pile cap; two-way shear; strut-and-tie; test
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