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he classically lattice model assumes the local elements behave elastic brittle, neglecting the ductility of the mortar matrix. This leads to the
simulated load-displacement response more brittle than the realistic. To solve the aforementioned issue, a piece-wise approach was
introduced to describe the elastic-plastic constitutive relation of lattice element. The fracture process and the load-displacement response were
obtained through the sequentially-linear solution approach. The model was calibrated using the uniaxial tension and compression tests. It is found
that the model can precisely simulate the fracture process and load-displacement response. Moreover, the model was used to model the size
effect in uniaxial tension and the influence of the specimen’s slenderness and boundary confinement on the fracture behavior under compression.

It offers a new theoretical method and approach for studying the fracture of concrete.
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Fig.1 Element type definition
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Fig.2 Constitutive relation of lattice element; (a) linear elastic constitutive
relation; (b) elastic-plastic constitutive relation ( The tension is positive,

and the compression is negative )
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Fig.4 Type C uniaxial tensile specimen
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Table 2 Input parameters of lattice element at elastic stage
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Fig.5 Constitutive relation of mortar element under tension
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Fig.6 Comparison of simulated results between models using linear elastic

and elastic-plastic constitutive relation ( specimen II)
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Fig.7 Fracture development of concrete with the linear elastic constitutive
relation (specimen Il ). (a) F=0.75f; (b) F=f; (c) F=0.5;
(d) F=0.15/,
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Fig.8 Fracture development of concrete with the elastic-plastic constitutive
relation (specimen II): (a) F=0.75/,;(b) F=f;(c) F=0.5/;(d) F=
0.05f,
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Table 3 Size and boundary conditions of specimens for uniaxial compres-

sion*

RIS RF/mm KAtk Sl s
Al 100x100x 100 1 e EE A
A2 100x100x 100 1 fIRIEEH
Bl 100x100x200 2 TR
B2 100x 100x200 2 I IEE 45
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Table 4 Input parameters in elastic stage of lattice model
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Fig.11 Constitutive relation of mortar element under compression
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Fig. 15
(a) specimen Al ( high friction); (b) specimen A2 (low friction) ;

The final failure mode of concrete under uniaxial compression;

(c¢) specimen B1 (high friction) ; (d) specimen B2 (low friction)
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