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A Numerical Analysis of the Influence of Raft Foundation Stiffness

Value on Its Bearing Behavior

YANG Qingguang, LIU Xiong, LIANG Lingchuan, DENG Fanggen
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to analyze the influence of stiffness on the behavior of raft foundation, an analysis model of
interaction between raft foundation and foundation soil has thus been established by using FLAC3D finite difference
software. With the other parameters of the model a constant value, eight kinds of numerical simulation calculation
are to be carried out by changing the rigidity of raft foundation, thus obtaining the variation rules of the maximum
vertical stress, the maximum settlement and the settlement difference of raft foundation, followed by an analysis of the
influence of the column group effect of superstructure on the maximum vertical stress and the maximum settlement of
raft foundation. The calculation results show that when the settlement of raft foundation is too large and fails to meet
the requirements of the code, there is an upper limit value of the rigidity to reduce the settlement of the foundation by
increasing the rigidity of raft foundation. When the raft foundation rigidity reaches the upper limit, the effect is not
obvious, however, of increasing the foundation rigidity on reducing the settlement. Moreover, if the uneven settlement
of raft foundation tends to be too large, the method of increasing the foundation stiffness will achieve ideal results. The
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upper limit value of the rigidity to reduce the foundation settlement is not equal to the value of the rigidity to adjust the

uneven settlement, with an optimal rigidity value between the two. Therefore, the deformation and economic benefits

should be taken into a comprehensive consideration in the engineering design. In view of the insignificant effect of

group column on the maximum vertical stress of raft foundation, and without considering the effect of group column,

the maximum settlement of raft foundation will be overestimated.

Keywords: raft foundation; FLAC3D; stiffness; numerical analysis; bearing behavior
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LR R b B G I NRTT o B pl VIR AR B/

HFR m (°) Pa (kgm™) MPa
it 1 -315 15 10 2000 030 7.8
#Ht2 -515 20 20 2200 032 8.0

23 fm#

e, TEEX AR T A N ) AR B,
SR G R FE AR Bt oM 2. FEAR At i 32 4R Hh
FIR/NNE 1 s 5 RS2 far 2 FH A RS
9 0.6 mx 0.6 m, EEIFEEAT ) LA i 20 B
%t N E R e Ve L

3 HERBGIES 51T

% FLAC3D BUE A B Lt i) = LA T = /]
JOK 200 £5)5, WK 3 s

TLACD 500
)
-9.3643E-02
-9.5000E-02
-9.7500E-02
—-1.0000E-01
—-1.0250E-01
-1.0500E-01
-1.0750E-01
—-1.1000E-01
-1.1250E-01
—-1.1500E-01
—-1.1750E-01
—-1.2000E-01
|— 1.2250E-01

-1.2500E-01
-1.2568E-01

B3 EIREM=ETHE
Fig. 3 Three-dimensional deformation diagram of

raft foundation
HITE 3 AT LAA Y, AARCRERE IO R 0 R R & AR A
BERA AL, OB T TR A 25 RS vh R
FEESUIT ST BE T A i B A5t A TR S (AR DR AR
B2, SEIA SO B AR S B
Xf PR BE At B A T LA DTRE W, 45 2 AT
FEL R R AnIE 4 iz

-0.100

-0.105F

-0. . . . .
I}PZ.5 -7.5 =25 25 7.5 125
By & /m

B4 B HhiTRE S ik
Fig. 4 B-axis settlement monitoring curve
HiP 4 ATLUR Y, DUREIMR 2 Z, difhznT
N, FERf R R BUAE B Al b S BT, 5 SO (4]
PTG B AE R EEA—E

4 HESWER

4.1 ErNIERZIE
BUEA Gl MO AR LR R B P BUE, X



13 PO, A FAREAR KR AR B R ) B A

35

FERHA R BRI T RGWIST, BRI I BRI 2 HC
i 3 Fis .
%3 ERERRIERE

Table 3  Stiffness values of raft foundation
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h 20.00 155 713.54
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Fig. 5 Maximum vertical stress variation curve
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