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Fig. 1 Sketch of calculation areas
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Fig. 2 Sketch of cross section of finite elements
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1
Table 1 Vertical thickness of models

1 950 50 20 40 120 500
2 950 50 10 70 120 500
3 950 50 200 500 1000 5000
4 950 50 500 700 1500 5000
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Fig. 4 Map of resistance distribution under the frequency
of 100 Hz (a), 1 Hz (b)
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m Table 2 Values of o,, at the middle profile under the fre-
quency of 100 Hz Q-m
1 2 3 4
9. 881 9. 895 13. 818 16. 701
10. 159 10. 150 15. 549 19. 387
10. 110 10. 160 17. 380 21. 880
10. 154 10. 183 16. 080 19. 938
10. 092 10. 037 15. 477 18.593
10. 247 10. 249 15. 838 19. 208
10. 300 10. 320 13. 730 16. 250
10. 220 10. 237 15. 898 19. 874
9. 318 9. 346 13.781 15. 905
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Finite Element Calculation Method of 3D Electromagnetic
Field under Complex Condition

HUANG Lin-ping, DAI Shi-kun
(Resources and Information Institute , University of Petroleum , Beijing 102249, China)

Abstract: Based on the Maxwell’s equations of electromagnetic field, this paper introduces equations
of the finite element method for the boundary problem of the electromagnetic field and variation formula.
In numerical calculation, the rectangular body elements fitted to simulate complex geology structure and
topography relief were selected for discontinuity calculating areas. Ten points double secondary order in-
terpolating functions were used in the finite element calculation and in the simulating calculation of the
spatial variation of conductivity. The analytic expressions of the equations of finite elements of rectangu-
lar body elements for calculating three dimensions electromagnetic field in the spatial variation of conduc-
tivity were first deduced and the correction of the divergence equations of finite elements were deduced
by the Galerkin method. The results of numerical calculation show that the deduced formulas are correct
and a new way for three dimension electromagnetic field numerical calculation is proposed.

Key words: 3D electromagnetic field; finite element; conductivity.
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