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The Theory and Building Cases of

Settlement Computation

Chen Xiangfu

This book presents the theory and building cases of settlement computation,
especially,the settlement theory of deep foundation on super tall buildings.

Settlement analysis for deep foundations supporting super tall buildings (> 150m
high)is an important on-going problem,which is expected to be resolved progressively
with the development of high rise buildings. Based on the characteristics and demands of
deep foundations of super tall buildings, this book studies various settlement related
issues including soil constitutive model ,analysis and calculation of soil stress and strain,
effects of group piles, characteristics of long piles, various national and international
methods of settlement analysis,the new national soil and foundation codes,and a large
amount of field settlement data. Innovatively,the book first describes the effects of deep
excavation support structure on settlement of box foundations, frictional-pile raft
foundations and end-bearing-pile raft foundations, and then presents its calculation
method. The book also presents three innovative methods including a method of
settlement calculation for groups piles of different lengths,a stepped layer summation
method of settlement calculation for sloping strata,and a comprehensive factored method
of settlement calculation for box foundations founded on sand.

Based on the measured settlements of five super tall buildings supported on deep
foundations, the book analyses the settlement data measured for the Qingdao Bank of
China building. The analysis results show that the settlements calculated using the finite
element method and several other methods agree fairly well with the measured data.
Through trial calculations and comparisons,the book presents several key study results;
for example,the empirical settlement factor for the highly weathered granite in Qingdao
is found to be 0. 2 and the depth factor for settlement calculation is found to be 0. 4.
Based on both a study of the measured foundation settlements of four tall buildings
(Shanghai Jinmao Building, Shanghai Senmao Building, Shenzhen Saige Building and
Guangdong International Building ) and a spline function analysis of structural-
foundation-soil interaction, the book also presents more than a dozen useful results
which can be used as an important guide for foundation design and construction.
Finally ,some observations and suggestions are made about the future research directions

that the analysis of deep foundation settlement may take.
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