WET MR Vol. 42A (19964E3R)

FUEBRF—NRRETNMTLD
£ X v b REAME O ERG R EELER 0 fEHT

SIMULATING MESOSCOPIC FRACTURE PROCESSES IN CEMENT-BASED COMPOSITES
USING RANDOM PARTICLE-SPRING SYSTEMS

% E H5* 2 K FEB**, John BOLANDER Jr. *** &% & m% E****
Yuging LIU, Hiroshi HIKOSAKA, John BOLANDER Jr. and Shigehiko SAITO

* TE WMXEXRERIATPELELHRE (7812 EMTIREAF 6-10-1)

w T AMKBEHE IERERFEHTIEN AL
s%% Ph.D Assistant Professor, Dept. of Civil Eng., Univ. of California, Davis, U.S.A.
sk UNKERER T ATEERELRE (T812 ERMHREHER 6-10-1)

A rigid particle-spring model is used to simulate mesoscopic fracture processes in
cement—-based composites. . Composite material is represented using a three component
model: cement matrix, aggregate inclusions and matrix—incluison interfaces. Material
continua are discretized using a large number of Voronoi polygons, each polygon being
a rigid element with two translational and one rotational degrees of freedom. Special
attention is given to creating the aggregate inclusions as part of the polygonal mesh.
The rigid elements are interconnected by two sets of springs distributed over the pol-
ygon boundaries:one set acts normal to the boundaries and the other acts parallel to
the boundaries. Spring properties are set according to the component type which they
represent and reflect the overall properties of the continuum. Numerical results are
given for a fracture test of concrete CT specimens.
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