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A mesoscopic model of masonry structure with block-interface system

Niu Lijun, Zhang Wenfang ., Ding Ruibin
(College of Architecture and Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, P. R. China)

Abstract ;: Based on the modular modeling framework of ABAQUS program., a simplified mesoscopic model
is proposed for masonry structure. The mortar-joint and bond were replaced by a single interface. Shear-
compression behaviour and tension behaviour were modeled through the normal and tangential mechanics
properties of interface. Sticking mechanics property was adopted to model tensile behavior, and the
evolution index aof bonding soft was obtained by equivalent with axial tensile constitutive express. Based
on shear-friction theory, shear-compression model was conducted by sticking mechanics and coulomb
friction, and through the nonlinear properties of block, the principal compression stress was adopted as the
master damage threshold under high axial compression ratio. Simulation of the shear-compression
relationship and a brick wall model with shear failure were conducted, and the corresponding failure modes
and curves were similar with that theory and test results.
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Fig. 1  Illustrate figure of simplified mesoscopic model
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Fig.2  Relationship between contact normal stress and gap
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Fig.3  Sticking expression between tensile stress and gap
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Fig. 4  Whole curve between normal stress and gap
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Fig.5 Sticking expression of shear displacement-shear stress
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Fig. 6  Relationship figure of shear displacement-stress

based on coulomb friction
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The combined expression of

shear stress- displacement
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Fig. 8 Arrangement of three interface types in a wall model
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Table 1 Strength ratio between head joints and bed joints
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force curve in variational pressure
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Fig. 11 Simulation figure of three failure modes
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i ] /B WS «
(N e mm %) (Nemm %) (Ne+emm %) ( N » mm
IK K 45 63 30 0.19 0.09 1.33 1
U ) K 4% 40 20 0.12 0.06 1.33 1
T il 7% 4k 2 500 2 500 7.62 7.62 1.15 1
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Fig. 15 Comparison between simulation and experimental results
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