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Tab.1 The shear capacity Q. and Q. of embedded part

got from finite element analysis and test

U 7 fu/ fe/ Q./ Q./ Fy/

i Q./Q.
W MPa MPa MPa KN kN kN

4912 364 510 22.7 171 172 58 0.99
4916 358 527 10.2 208 210 87 0.99
1p18 425 620  17.2 357 335 125 1.07
4920 396 605  17.1 351 376 135 0.93
4920 407 595  21.4 415 420 144 0.99
4920 415 593 24.6 449 448 148 1. 00
1p25 387 588  21.9 585 574 179 1.02
$28 365 580  54.1Y 319 288 92 1.11
d32 400 590 54.1 397 368 120 1.08
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Fig. 1 The constitutive relationship curve of anchor bar
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Fig. 2 Finite element meshes of embedded part with

anchor bar
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Fig. 3 The load-displacement curves of embedded parts
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Fig. 4 The displacement and internal force

distribution of anchor bar
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Fig.5 von Mises stress of embedded part under

ultimate load
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Numerical analyses of shear performances of embedded parts

ZHU Yao-guo, WANG Qing-xiang”

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The mechanism of embedded parts under shear is complex, and it is difficult to get the
internal force and stress of embedded parts from test and theoretical calculation. Existing equations on
the shear capacity of embedded parts were developed by fitting a theoretical model to the existing test
results under a series of appropriate simplifications and assumptions. To improve the existing
methods, numerical analyses of embedded part under shear are performed by establishing a finite
element model. The interaction between anchor plate and concrete and the interaction between anchor
bars and concrete are simulated with the three-dimensional surface-to-surface contact model,
considering the bond strength between the anchor bars and the concrete. The stress distribution of
embedded parts and the internal force of the anchor bars under shear are obtained by numerical
analyses. The position of the inflection point of anchor bars and the pressure range of concrete are
confirmed. The shear capacity of the embedded parts predicted by the numerical analyses agrees well
with the results of tests, which indicates that the finite element model established is reasonable. The

results of numerical analyses can be applied to the theoretical analyses and practical projects.

Key words: embedded part; shear force; numerical analysis; stress distribution; section internal force



