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Abstract

This study conducted a numerical simulation analysis of 3D-printed concrete-mortar specimens us-
ing the finite element method. The stress distribution and reinforcement damage were systemati-
cally investigated. The results demonstrate that shear-through cracks primarily occurred at the
bonding interface between 3D printed concrete and ordinary concrete, with transverse shear rein-
forcementyielding. The failure patterns observed in finite element simulations showed good agree-
ment with experimental results, revealing interface debonding between 3D printed concrete and
ordinary concrete, along with yielding transverse shear reinforcement at the interface. The K-shaped
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interface and transverse shear reinforcement were identified as primary contributors to shear
force transfer, while the interlayer interfaces of 3D-printed concrete showed negligible influence
on shear transmission.
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Figure 1. Size of specimens
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Figure 2. Mesh dividing
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Figure 3. Stress-strain curve
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Figure 4. Traction separation model
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Figure 5. Comparison of test phenomena
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Figure 6. Stress nephogram of embedded reinforcement
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Figure 7. 3D printing contact stress between concrete and ordinary concrete
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Figure 8. Plastic strain nephogram
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