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Discussion on Numerical Results of Interaction Between Upper
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Abstract ; The influence of different soil constitutive models on the stress and deformation of high-rise buildings consid-
ering the interaction of the upper and lower structures is discussed in this paper by taking a high-rise building with pile-
raft foundation as an example, the overall three-dimensional model of which is established by DIANA finite element
software. A comparative analysis of the interaction of the foundation and the superstructure under the self-weight load is
carried out by using the conventional Mohr — Coulomb model and two advanced constitutive models of soil, i. e. , the
HS model and the hardening soil HSS model with the small strain stiffness respectively. The results show that the differ-
ential settlement of the raft by the HS or HSS model is smaller than that of the Mohr — Coulomb model, and as a result,
the effect that " the model column is unloaded and the side column is loaded" represented by the axial forces at the bot-
tom of the upper frame columns is not so evident as that of the latter. The bending moment of the lower frame beam
changes abruptly at the intersection of each span, reflecting the influences of the settlement of the foundation, especial-
ly the uneven settlement, on the internal force distribution of the beams and columns of the superstructure after consid-

ering the interaction. The settlement of both of the raft and ground surface represent a disc-like distribution with greater

W5 HH.2022-01-17 &% HHf :2022-02-28

E£TH AR ARFFH R4 ¥ B H (2018J01626 ; 2021J01600)

EERN 2 F(1996—) , 5 B LA A, 0F 58 05 o R SRR AL B 5+ - S5 EAE A . E-mail : Inlfzucumt@ 163. com
BIES AT (1966—) , B 14, #ds A S0, FEN G - TR M FHIF 522 T4E . E-mail: dzhang@ fzu. edu. cn



% 3 AR A 2R T R R AR R S M a5 SRR 177

settlements in the middle and smaller ones outwards. The numerical computation results by the Mohr — Coulomb model

will be significantly different from the reality because it is hard to accurately describe the stress-strain relationship of

soil. However, the HSS and HS models have a higher quantitative calculation accuracy, and will be of a good applica-

tion prospect in the numerical analysis of the interaction of superstructure-foundation-ground.

Keywords: DIANA finite element software; Mohr — Coulomb model; pile-raft foundation; hard soil model;

hard soil model with small strain stiffness
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