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Abstract : Binder jetting 3D printing (BJ3DP) underscores the frontier of additive manufacturing in civil engineering due to 
diverse applications, high precision and high cost-effectiveness. It is especially acclaimed for its viability to produce delicate 
interior architectures and suspension elements, such as thin-shell structures and hollow structures, without engagement of 
support or mold. This review systematically synthesizes the current research landscape of BJ3DP in civil engineering, with a 
focus on the fundamental principles governing the implementation process, especially for fabrication of complex geometries 
with interior architecture, pertaining to material compatibility, optimization of process parameters, enhancement of structural 
performance. The review also addresses existing technological limitations and prop?ses avenues for future research. 
Furthermore, BJ3DP has demonstrated successful application in the customized fabrication of architectural ornamentation, 
geological models, and lightweight structural elements. Nevertheless, practical engineering applications of BJ3DP in civil 
engineering is hindered by several challenges. Future research endeavors should prioritize investigations into multi-material 
compatibility, the development of intelligent process control methodologies, and the establishment of a comprehensive 
framework for performance evaluation to facilitate practical engineering application of BJ3DP in automation construction. 
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1. Introduction

3D printing (3DP), also known as  additive 

manufacturing (AM), originated in the 1980s, is an 

advanced fabrication technique based on the principle 

of layer-by-layer deposition [1-3]. This technology has 

revolutionized traditional manufacturing processes 

by enabling mold-free, high-precision production of 

complex geometries with automation, flexibility, and 
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digital intelligence [ 4-6]. 

Currently, 3DP technology has been extensively 

adopted across multiple industries, including aerospace, 

healthcare, automotive manufacturing, and consumer 

electronics [7-9]. In the medical field, bioprinting 

technology has been successfully implemented to 

fabricate patient-specific prostheses and orthodontic 

devices. The aerospace industry has adopted titanium 

alloy-based laser powder bed fusion (LPBF) techniques 

to manufacture structural components with optimized 

strength-to-weight ratios. Automotive manufacturers 

leverage 3DP for rapid prototyping of complex exterior 

geometries, enabling accelerated design iteration 

cycles. Additionally, 3DP has become a global research 

hotspot in intelligent construction technology [10-

12]. These successful implementations underscore the 

significant potential of 3DP in driving innovation and 

industrial advancement. 

Among the various 3DP techniques, extrusion-based 
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