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Table 1 Calculated internal forces of each section
1 2 3 4 5
ky/ kN m™~3 O M, N Q2 M, N, 05 Ms N3 Q4 My Ny Qs Ms Ns
’ /kN / kNm kN /kN /kNm /kN /kN /kNm /kN /kN /kNm /kN /kN / kN m /kN
0 -200 500 300 -8.5 293.3 300.0 -229.1 -342.1 300.0 -61.1 -630.7 300.0 0 -791.2 300.0
30000 -200 500 300 -8.6 293.3  292.8 -229.2 -339.0 285.0 -61.2 -626.9 279.2 0 -787.2 277.0
300000 -200 500 300 -9.1 304.5 236.2 -229.8 -325.4 164.8 -61.6 -611.7 111.0 0 -771.6  90.9
1 2
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Table 2 Errors of calculated internal forces of each section
1 3 4 5
Ql M] Nl IVZ 03 M3 N3 04 M4 /V4 QS MS NS
81/% 0.0 0.0 0.0 -2.5 0.04 09 -53 0.16 -0.61 -7.4 0.0 051 -8.3
82/ % 0.0 0.0 0.0 -27.0 0.30 5.1 -82.0 0.80 -3.10-170.3 0.0 -2.54 -230.0
5 0 300000 kN/m® 8= F-Fy /F x100% F
0 Fy 0
ke, k ke
k, k
k k, = 300000 kN/m’

4

a.

b.
1 J . 1997 25 4 110—112.
2 J. 2000 28 5 101—105.
3 J. 1998 26 6 114—120.
4 M . 1981.6—100.
5 1997 3 33—35.
6 M . 1983.41—68.
7 J . 2000 2 44—48.
8 J . 2001 2 9—I8.

Modified Winkler foundation model with horizontal force taken into account

ZHOU Ji-kai DU Qin-qing

College of Civil Engineering Hohai Univ. Nanjing 210098

China

Abstract In view of some disadvantages of the Winkler foundation model in calculation of the elastic-foundation beam

under the action of horizontal forces a modified Winkler foundation model is developed in this paper. Based on the basic

assumption of the Winkler foundation and in consideration of the influences of horizontal forces on shear forces and

bending moments on beams the correction term for the stiffness matrix of beam elements on elastic foundation is deduced

by the displacement method and a beam element stiffness matrix which is suitable for calculation of elastic foundation

beams under the action of horizontal forces is formed. Besides

some programs for FEM calculation are also compiled.

Calculation shows that the elastic foundation beams calculated with the modified model can be used for reasonable

structural design.

Key words Winkler foundation horizontal force beam on elastic foundation lateral foundation coefficient





