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Construction technique employing 3D printing technology with cement material
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Abstract

Because concrete is the primary building material, it plays a critical function. with robust and long-lasting qualities However, in
the construction of complicated structures that demand flexibility, this is not the case. In the construction process, there are still
restrictions and issues, such as inaccuracies produced by man-made craftsmanship. The multi-stage construction procedure and
material constraints are to blame for the unscheduled construction period. Construction waste and expenditures are frequently
higher. As a result, cement-based 3D printing technology has been developed. to find solutions to challenges and overcome
roadblocks in the construction process This study is an experiment that shows how cement-based 3D printing technology could
be used in the construction industry in the future. The research focuses on 1) construction-ready structural systems, 2)
construction patterns and steps using 3D printing technology, and 3) assessing the feasibility of construction using the finite
element method. The findings of this study will be used to generate design and construction guidelines that will aid in the
development of knowledge in the usage of 3D printing technology. which will have a significant future role in the construction
industry

Keywords: cement-based 3D printing technology, 3D printer construction technique, Precast concrete structure
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Poisson Ratio 0.3
Yield Strength 390 MPa
Tangent Modulus 20 MPa
2 Rebar-RB Young’s Modulus 200,000 MPa
Poisson Ratio 0.3
Yield Strength 240 MPa
Tangent Modulus 20 MPa
3 Bearing Young’s Modulus 10000 psi
Poisson Ratio 0.5
4 Solid65 Young’s Modulus 23,025 MPa
Poisson Ratio 0.2
Uniaxial Compressive 24 MPa
Strength
Uniaxial Tensile 3.05 MPa
Strength
Biaxial Compressive 28.2 MPa
Strength
Dilatancy angle 30 degrees
Plastic strain at Uniaxial 0.001
Compressive Strength
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4 Solid65 Ultimate effective plastic 0.01
strain in compression
Relative stress at start 0.4
nonlinear Hardening
Residual compressive 0.2
relative stress
Plastic strain limit in 0.01
tension
Residual tensile relative 0.2
stress
5 Solid3Dprint Young’s Modulus 32,562 MPa
Poisson Ratio 0.2
Uniaxial Compressive 48 MPa
Strength
Uniaxial Tensile 4.316 MPa
Strength
Biaxial Compressive 55.3 MPa
Strength
Dilatancy angle 30 degrees
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