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Research on Mechanical Properties and Design Parameters of 3D Printed
Concrete Structures

Lin Jiasen
Guangdong Telecom Planning and Designing Institute Co., Ltd., Guangzhou, Guangdong 510630

Abstract : This paper focuses on the mechanical properties and design parameters of 3D printed concrete
structures. It systematically analyzes the mechanical behavior of 3D printed concrete structures under
axial compression, eccentric compression, bending, and shear conditions. The study reveals the
influence of interlayer interface weakness and anisotropy on structural failure modes, load-bearing
capacity, and deformation performance. Additionally, it explores the application of numerical simulation
methods in force analysis. The paper conducts an in—depth investigation into the mechanisms of key
design parameters, including printing path (type, spacing, direction), printing geometric parameters
(layer thickness, width, cross—sectional dimensions), and material and process parameters (mix ratio,
extrusion speed, ambient temperature and humidity, etc.). It elucidates the influence of these parameters
on structural integrity, mechanical properties, and printing stability. Considering the uniqueness of 3D
printed concrete structures, the paper evaluates the applicability of existing concrete design codes
and proposes amendments. A performance-based design framework is established, incorporating
optimization strategies at the material, structural, and process levels to achieve safe, efficient, and
economical design objectives. The research aims to provide theoretical support and design basis for
the engineering application of 3D printed concrete structures, serving as a valuable reference for both
theoretical studies and engineering practices in this field.
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