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Virtual node method under constraint action of elastic foundation beams

WANG Guo-ti"?, LU Chen’, WANG Yi-xin', WANG Wan-di*, FANG Shi-sheng'

(1. School of Civil and Water Conservancy of Hefei Unversity of Technology, Hefei 230009, China; 2. Anhui Technical College of Water
Resources and Hydroelectric Power, Hefei 230601, China; 3. Anhui Survey and Design Institute of Water Conservancy and Hydropower,
Hefei 230022, China; 4. Architecture School of Anhui University of Architecture, Hefei 230022, China)

Abstract: For the numerical analysis of elastic foundation beams working together with ground, the traditional methods of
Winkler’s or double-parameter model have some limitations in engineering. In order to consider the limitation at beam borders
and stress diffusion in soil, the process of dummy nodes at beam borders, the control equations and their finite difference
schemes are given. The examples by use of computer programs show the effect of beams working together with ground at the
borders of the beams and the stress diffuse in soil. The present method can be used to analyze the beam stress in design of
foundation engineering.
Key words: foundation beam; foundation-ground interaction; stress dispersion; ground model; virtual node method; finite
difference method
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Table 1 Computed parameters of foundation beams
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o ) , L, RS AR R e
BB  Nemd) Nt B gnemd PR WERE WERE sm o BEBEO
1 10 500000 4000 1 2000 4000 0.903 0.014 0.913 0.99041
2 10 500000 1000 1 2000 2000 0.908 0.023 0.931 0.99049
3 10 800000 1000 1 2000 4000 0.946 0.020 0.948 0.99429
4 10 500000 11000000 1 4000 4000 0.905 0.003 0.908 0.97863
5 10 500000 1 2000 4000 0.907 0.023 0.930 0.99049
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Fig. 2 The deflection curves of beams for examples No. 1, 3, 5
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