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Abstract: In order to achieve a multi-level layered structure similar to shell mother of pearl, a simulation model

was established by using Abaqus software to study the performance of ultra-high ductility concrete (UHDC) af-

ter layered bionic assembly, analyze the development of crack, bearing capacity, deformation capacity, stress

distribution and slip between layers. The parameter analysis was carried out. The results show that by designing

the size of separation/connection, the main cracks of the bio-inspired stacked beam can be deflected and bifurcat-

ed, and more cracks can be inspired, but its deformation may no longer agree with the assumption of flat sec-

tion. Compared to the cast beam, the ductility characteristics of bio-inspired stacked beam are more obvious,

and the energy consumption capacity and toughness are significantly improved.
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Fig.3 Crack development diagrams of different beams
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Fig.4 Simulation and test load-deflection curves of different beams
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Table 1 Maximum load and ultimate deflection of different beams
P O i
Beam
Simulation/kN Test/kN Deviation/ % Simulation/mm Test/mm Deviation/ %
CB 28.3 28.4 —0.4 7.7 8.4 —8.3
LWSB 35.8 35.5 0.8 18.6 18.4 1.1
BSB5/5 29.3 32.3 —9.3 17.5 19.4 —9.8
BSB10/10 28.6 26.1 9.6 21.7 21.5 0.9
BSB20/20 28.3 27.4 3.3 27.7 33.5 —17.3
UBSB 33.7 35.5 —5.1 27.7 27.8 —0.4
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