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maximum settlement increases
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Fig. 7 Influence of layer-by-layer construction on (a) the
pile earth load shares the ratio and (b) the head

of pile reaction the ratio
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Fig. 8 Influence of raft board thickness on (a) maximum

settlement and (b) pile earth load shares the ratio
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pile earth load shares
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Fig. 17 Settlement of the pile foundation
with rigidity adjustment
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Numerical analysis of interaction of superstructure-piled raft foundation-the
foundation soil and optimal design for variable stiffness
of the pile raft foundation

LI Yong-le' , WANG Qian’

(1. North China Institute of Water Conservancy and Hydroelectric Power, Zhengzhou ,Henan 450011, China;
2. The Highway Technical School of Guangxi, Nanning, Guangxi 530023, China)

Abstract . In this paper, finite element method was used to study the interaction and common effect among
superstructure-piled raft foundation-foundation interaction. The research results show that when the interaction
of superstructure-the pile raft foundation-foundation and the influence among them occur, the foundation
settlement of overall and differential subsidence with the increase of the floor change nonlinearly, the upper
structure existing in secondary stress and the bending moment and axial force are larger than those with the
conventional design method. With the increase of the floor, the pile body load sharing ratio reduces and the
soil sharing ratio increases along with the increase of the upper structure stiffness and the load concentration on
the corner pile and side pile. Increasing raft thickness can reduce certain differential subsidence and the
average base settlement, thus reducing the secondary stress of the upper structure and improving of the load
sharing ratio of foundation soil. At the same time the under-raft reaction distribution on top of pile is more
uneven, so it is needed to force from the raft and consider raft under the stress of the piles and soils forces
comprehensive to determine a reasonable thickness of the raft, which makes the design safety and economy.

With the increase of foundation soil deformation modulus, the upper load-sharing by the foundation soil
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increases, the top of the pile reaction tends to be average, and the maximum bending moment of the raft
gradually decreases. Piled raft foundation under the conditions of uniform cloth pile was at the middle edge of
the small " dish type" distribution. Differential settlement is due to the upper structure of the secondary stress
and raft internal force. Through adjustment of five pile foundation stiffness of foundation soil and pile length,
pile diameter, pile spacing, etc, the influence of different foundation stiffness to differential subsidence can be
learned. Change in pile lengths of pile form of cloth and combination with the center cloth pile of the
foundation soil stiffness adjustment in the form are the optimal design for high-rise building pile raft
foundation.

Key words: superstructure; pile-raft foundation; foundation; co-effect; finite element; variable stiffness;

optimal design
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Settlement of reinforced region for composite foundation under
loads of embankment in stratified soil

CHEN Chang-fu, ZENG De-miao, WU Yan-quan, SUN Yan
(Institute of Geotechnical Engineering, Hunan University, Changsha, Hunan 410082, China)
Abstract; Provided that the neutral point of a pile is insensitive to the variance of elastic modulus for stratified
soil, which is verified by finite element stimulation in the following section, analytical formulas of compressive
quantity for pile and surrounding soil in reinforced region of composite foundation under embankment loads
were derived along with the expressions for vertical stress of pile and surrounding soil, and shear stress of pile
surrounding in each soil layer, by applying elasticity, compatibility of pile-soil displacement and boundary
conditions. Comparison between results of the calculation approach and those of finite element and in situ
measurements indicates that a good agreement for the deformation of pile and surrounding soil within the
precision tolerance of engineering computation is obtained. This work will benefit the settlement analysis for
cases in similar stratified soil.

Key words stratified soil; embankment loads; composite foundation; elasticity ; neutral point; settlement
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