154

K - (R ELER, 55(3):154-161(2024)
Journal of Chinese Soil and Water Conservation, 55 (3): 154-161 (2024)
DOI: 10.29417/JCSWC.202409_55(3).0005

RRETREEHEINRE N TR 2 ZEER X
e g

W B ENAETARSEERER G ESERYT o NSRS B AV R A G
FEFETORERE - S DRSPS ELE ST « AWT9ES AT R DRI D5 T S AN - R T RAVE A
EEW A EEEEEAEIR O B PRt R AR AR B R R LORG R T - 52
A FH BiTREE 57T R A U R BV R A T AV SR RE - BUESEREEREUT - S AR TR AR S 1R F e
JEFTELHIRERETE > MG NI REECR -

RASEER : BEDE - RETTER - HEEEEDE - REE

Contact Algorithm for Material Point Method With Beam-Column

Elements

Yu-Ting Lin  Wen-Chia Yang"
ABSTRACT The Material Point Method (MPM) performs well in simulating large deformations of continua, such
as debris flows. However, when structural components are involved in simulations, the grid sizes of the simulated
continua are often overly coarse relative to the structural elements, which increases the difficulty of accurately assessing
the internal stresses of the structural members. Thus, this study introduces beam-column elements into the MPM, lev-
eraging beam theory to improve the accuracy of stress calculations. The beam-column elements and the MPM are
integrated using a two-stage contact algorithm. In the first stage, the beam-column elements are treated as velocity
boundary conditions in the MPM to obtain nodal boundary forces, and in the second stage, these forces are used to
update the states of both the beam-column elements and the MPM-simulated continua. Numerical experiments reveal
that although the proposed projection-point-searching algorithm is less efficient under large displacements, the use of
beam-column elements can prevent shear locking and enhance the accuracy of the internal flexural stress field of the
structural members in MPM simulations. Moreover, simulations involving beam-column elements are significantly

more efficient than particle-based simulations of structural members.
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Fig.3 Illustration of an equivalent specific force field
for a beam-column element in computational
grids of the material point method
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