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Fast Multipole Virtual Boundary Element
Method for

dimensional Problems

Collocation Solving  Three-

XU Qiang, SI Wei , ZHANG Zhijia
(Department of Building Engineering, Tongji University, Shanghai
200092, China)

Abstract: In the

dimensional elasticity problem, the idea of the three-

research background of the three

dimensional fast multipole virtual boundary element
collocation method is proposed, in other words, the generalized
minimal residual (GMRES) algorithm and the hasic idea of fast
multipole method (FMM) are jointly employed to solve the
equations related to virtual boundary element collocation
method ( VBEM ). The fundamental solutions of three-
dimensional problem of elasticity are derived as the numerical
scheme to be suitable for the FMM of virtual boundary
element method. After the evolution of numerical format, the
amount of the computational elapsed time and the memory
volume of the storage problems with the calculation of demand
are linearly proportional to the number of degrees of freedom
of the problem to be solved. Then the numerical simulation

large-scale degrees of freedom question might be achieved by
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the method. The numerical examples have proved the
feasibility,efficiency and calculating precision of the method.
Moreover, the idea of the proposed method has the generality

and the extension in the engineering applications.

Key words: fast multipole method (FMM); generalized
minimal residual algorithm (GMRES); virtual boundary
element method (VBEM)
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Tab.1 Tangential stress on the sagittal plane and radial

displacement at the external boundary

wy/mm o1/MPa
H H . . [ A
pR BRRUC MRS BRRT MR
HiEENR BRI HEEMA EMAT
972 150.062 5 149.9854  2.142 802  2.142 809
1512 150.030 3 149.990 0  2.142 811  2.142 818
6 012 150.019 1  149.9923  2.142 826  2.142 837
13 512 150.004 8  149.998 7  2.142 841  2.142 849
24 012 150.000 2 149.999 7 2.142 853  2.142 855
AR 150. 000 0 2.142 857
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Fig.4 Comparison of computing time of VBEM with direct
iteration with one of fast multipole VBEM
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