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Discussion on nonlinear generalized Winkler model
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(1. College of Civil Engineering, Nanjing University of Technology, Nanjing 210009, China;
2. College of Transportation, Southeast University, Nanjing 210096, China)

Abstract: Without considering continuity and nonlinearity of subgrade is the limitation of Winkler model; and it is modified by
Lifking model. However, the effect of foundation shape on coefficient of subgrade reaction considered by Lifking model is excessive.
Asymmetry of coefficient of subgrade reaction along long and short sides of rectangular foundation is also caused. Nonlinear
generalized Winkler model is presented to overcome the disadvantage of Lifking model, and to redefine the characteristic function of
Winkler model. Nonlinear generalized Winkler model not only considers the effect of foundation shape and size on rigidity of
subgrade reaction but also simulates several typical forms of subgrade reaction distributions. The nonlinear generalized Winkler
model simulates the practical p-s curve by piecewise linear approximation. The nonlinearity of subgrade is also considered. The
example results show that nonlinear generalized Winkler model is rational and available.
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Fig.1 Generalized Winkler model

(b) FEPRAKAE T LA B

R IR IRUAAN AT LA B BE At Bl DA AR 14
o L NI RE (), 3k mT A% B Atk Je TRi 1R P AR
JUSESF BRI BE (K g ma . (ER) R G Asi i ARt oy 2
KT EERBTEAR AT LR R ETI5 00, K 2 AT LUE
SRR PRI TG R AL 5 TEAE FA S HOE AR R 1
BF Ca=10. B=1.5, WiFiL4&MTF, FED %E
JUSFARAE 10 %, OB BEIRFEIR REE1L 100 %L L,
T SO Y S s AT, OB BV IR &R
B84k 500 %L b, BARAREH, ST R
BRI, RS BT Y
SR ) ISR REUPIMAKIRR, & 3 J2d
TR LR BB BT KL L=10 m, b=5m)
(AR, T LUE A I AR R R KA 2.5
%, XN PRI ATAE R 2 5 o

L
[ R 01 2 3 4 5 6
2 0.8 ———T—
12f
0 _o Al|B [ == EE
YOS ek
! 20t
1 L
| 24t

B2 BRI AR R NI R
Fig.2 Effect of foundation shape on rigidity of subgrade
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Fig.4 Several typical forms of subgrade reaction
distributions
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Fig.9 p-s curves of subgrade
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Fig.13 Reaction calculation of basement
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