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Chapter 5, Section 70.

EXTRACTING-CONDENSATION METHOD FOR SOLVING
LARGE SETS OF EQUATIONS IN FE. ANALYSIS

Liang Naigang, Chen Qiye

(Institure of Mechanics, Academia Sinica)

Abstract In this paper, a new solution technique for static and dynamic analysis of large
structures with FEM., named extracting-condensation method was proposed. Different from
previous solution methods, the proposed method makes distinction between pre-appointed impor-
tant unknowns and ordinary ones and spends neither storage space nor computing time to find
out the values of the numerous ordinary unknowns.

With this method, a structure will be divided into substructures and each of thein, into seg-
ments. At any one time, only the unknowns of orne segmeni are dealt with sc that no large size
matrix is involved. The ordinary anknowns of this segment will be eliminated before starting
to treat the next segment and only the daia to be used tor calculating the important unknowns
are memorized. The extrartizy-condensation process is performed segment by scgment and sub-
structure by substruciure, so nor too much storage space is occupied. The reduction of memorized
data m-=ke: it eacy to set up a data bank for backsubstitution of important unknowns by which
the repeat commpwation of similar substructures will be avoided.

in static analysis of a large structure, the total number of unknowns is very lange, but only
a tew of them, for example, displacements and stresses at some important regions of the struc-
ture, are of interest. It is not necessary to know the values of other unkenowns and obviously, it
can be predetermined that what unknowns are important. In these cases, the proposed method
is of advantageous.

Generally, only the low frequency response of a structure is of actual significance in dy-
namic analysis. Therefore the vibration characteristic of the structure can be represented by the
motion pattern of a small number of control points in the structure. Their displacements are
just regarded as the important unknowns. By using the proposed method, no matter how distri-
buted the mass, damping and impelling forces are or what points are chosen as the control ones,
condensation will be completed while the ordinary unknowns are eliminated segment by segment
as done in static analysis. In the last instance, a set of dynamic equation are obtained which con-
tains only the small number of control point degrees of fredom and can be solved far much
easiler. It is also discussed how to choose the control points and how to make the pumber of

them as small as possible. Some numerical examples are given to demoastrate the efficacy of
the proposed method.

Key words: finite element, static and dynamic analysis, extracting-condensation method,
condensed motion equation



