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Discontinuous Galerkin method for elastic foundation beam problems

Al Zhi-yong, WANG Quan-sheng, WANG Xi

(Department of Geotechnical Engineering, Key Laboratory of Geotechnical and Underground
Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: Discontinuous Galerkin method(DGM) used node displacement approximations as trial functions, and weakened the
continuity of first order and n-th order differential in the internal element boundary, reduced the difficulty to construct the shape
functions, so this method is especially fit for solving the problem of higher order differential equation. Based on the principle of
DGM, the integral weak form of the forth order differential control equation of elastic foundation beam is established. Numerical
calculation and convergence analysis are carried out by the computer program. The results of calculation show that it is efficient for
DGM to solve the elastic foundation beam problems.
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Fig.1 Sketch of elastic foundation beam
under loads(unit: m)
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Fig.2 Displacement distribution of
elastic foundation beam
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Table 1 Settlements at the point 4, B and C
by different methods(unit: m)
RIS A B c
DGM (16 H#.75) -0.013 06 -0.013 80 -0.016 73
TR (16 $T) -0.01271  -0.01390 -0.01678
RETRELL (16 H1IT) -0.013 07 -0.013 81 -0.016 75
Peth2kyk (16 HI0) -0.013 07 -0.013 81 -0.016 75
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Fig.3 Elastic foundation beam under a middle point load
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Table 2 Calculated results of absolute errors

. Yt i
AT H
Lz Hl
2 0.000 896 51 0.001 217 70
4 0.000 112 38 0.000 218 52
8 1.005 6 X 107 3.100 1X10°
16 2.6157%10° 4.8194%10°
32 2.3102X%10° 2.544 7% 10°
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