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Abstract This review paper provides an overview of the current state of 3D concrete printing technology, its benefits and 

limitations, and potential future applications. 3D concrete printing involves the use of a large 3D printer that extrudes a 

mixture of cement, water, and aggregates to create a solid structure layer by layer. Extrusion-based methods are the most 

commonly used method and involve the use of a robotic arm to extrude the concrete mixture in a pre-programmed 

pattern to build the desired structure. The main benefits of 3D concrete printing technology include faster construction 

times, reduced material waste, and increased design flexibility. However, there are also limitations to the technology, 

such as the size of the printer and the need for technical expertise. The technology has the potential to revolutionize the 

construction industry by allowing for the creation of complex structures that are more sustainable and cost-effective than 

traditional construction methods. Future applications of 3D printing technology may include the printing of entire 

houses, bridges, and other large structures, as well as customized concrete products such as furniture and sculptures. 
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I. INTRODUCTION 

The traditional construction method has been around for 

centuries, but its limitations have become more apparent 

with the growth of the population and the demand for 

affordable housing.[1],[2]. 3D concrete printing technology 

has emerged as a potential solution to address these issues. 

3D concrete printing technology allows for the creation of 

complex structures with high precision, reducing the cost and 

time associated with traditional construction methods[3]. 

The technology has the potential to revolutionize the 

construction industry, making it more efficient and 

sustainable. 

 

 

● Current state of 3D concrete printing technology: 

The technology behind 3D concrete printing involves the use 

of a large 3D printer that extrudes a mixture of cement, water, 

and aggregates to create a solid structure layer by 

layer.[4],[5]. Various methods have been developed for 3D 

concrete printing, including extrusion-based methods, 

powder-based methods, and stereolithography-based 

methods[6].Extrusion-based methods are the most 

commonly used method and involve the use of a robotic arm 

to extrude the concrete mixture in a pre-programmed pattern 

to build the desired structure.[7] 

● Benefits and limitations of 3D concrete printing 

technology: 

One of the main benefits of 3D concrete printing technology 

is its ability to produce complex structures with intricate 

designs.[8]. This is because the technology allows for the 

creation of structures that would be difficult or impossible to 

construct using traditional methods. Additionally, 3D 

printing technology can reduce construction time and waste 

materials by allowing for precise control over the amount of 

material used.[9] 

Three-dimensional (3D) printing technology has been 

rapidly developing in recent years, and its applications in the 
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construction industry have been gaining increasing attention. 

This literature review aims to examine the existing literature 

on 3D concrete printing technology, including its current 

state, benefits, limitations, and future applications. 

II. LITERATURE REVIEW 

●  Various 3D printing techniques have been developed 

for concrete printing, including extrusion-based, 

powder-based, and stereolithography-based methods. 

Extrusion-based methods are the most widely used, 

which involve the use of a robotic arm to extrude the 

concrete mixture to build the desired structure layer by 

layer. According to the review by Ma et al. (2020), the 

current state of 3D concrete printing technology has 

advanced significantly, and the technology is capable of 

printing a range of structures, including walls, columns, 

and beams. 

● The benefits of 3D concrete printing technology include 

reduced construction time, material waste reduction, 

design flexibility, and the ability to create complex 

structures. As stated by Khoshnevis (2017), the 

technology can also reduce construction costs by 

eliminating the need for formwork and reducing the 

labor required for construction. 

● Despite its benefits, there are also limitations to 3D 

concrete printing technology. One of the primary 

limitations is the size of the printer, which can limit the 

size of the structure that can be printed. The technology 

also requires significant technical expertise, investment, 

and maintenance costs, which can be a barrier to small 

construction companies. In their review, Ibeh and 

Adesanya (2020) highlighted the need for more 

research on the durability and long-term performance of 

3D printed concrete structures. 

● Several applications of 3D concrete printing technology 

have been reported in the literature. In their study, 

Buswell et al. (2018) reported on the construction of a 

3D printed concrete pedestrian bridge in Madrid, Spain, 

while Le et al. (2018) reported on the construction of a 

3D printed concrete office building in Dubai. The 

technology has also been used to produce custom 

concrete products, such as furniture and sculptures, as 

reported by Maiti et al. (2020). 

● The future applications of 3D concrete printing 

technology are extensive and include the printing of 

entire buildings, bridges, and other large structures. In 

addition, 3D printing technology may be used to create 

customized concrete products such as prosthetics, bio-

reactors, and acoustic panels. As reported by Winiarski 

et al. (2019), the technology also has the potential to 

improve the sustainability of construction by reducing 

waste and energy consumption. 

The literature review has provided a comprehensive 

overview of the current state of 3D concrete printing 

technology, its benefits, limitations, and potential future 

applications. 3D printing technology has shown great 

potential in the construction industry, providing faster, more 

sustainable, and cost-effective alternatives to traditional 

construction methods. As the technology continues to evolve 

and become more widely available, it has the potential to 

change the way we think about construction and design. 

III. MATERIALS 

The materials used in 3D concrete printing technology are 

similar to those used in traditional concrete construction. 

However, the use of additives such as fibers and 

nanoparticles has allowed for the development of concrete 

mixtures with enhanced mechanical properties. The use of 

recycled materials in concrete printing has also gained 

significant attention due to its environmental benefits. 

IV. PROCESS 

There are two main processes used in 3D concrete printing 

technology 

1. Extrusion-based printing  

2. Powder bed printing.  

Extrusion-based printing is the most common method and 

involves the deposition of concrete layer by layer using a 

robotic arm. Powder bed printing, on the other hand, 

involves the use of a powder bed to create the structure. 

V. APPLICATIONS 

3D concrete printing technology has been used for a variety 

of applications, including building construction, 

infrastructure, and disaster relief. The technology has 

allowed for the construction of complex structures that 
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would have been difficult to achieve with traditional 

methods. The use of 3D concrete printing in disaster relief 

efforts has also gained significant attention due to its ability 

to quickly construct temporary housing. 

VI. LIMITATIONS AND FUTURE 

DIRECTIONS 

 Despite the advantages of 3D concrete printing technology, 

there are still limitations that need to be addressed.  

● One of the main limitations is the size of the 

structures that can be printed. The technology is 

currently limited to small to medium-sized 

structures. 

● there is a need to develop larger printers for the 

construction of larger structures.  

● Another limitation is the lack of standardization in 

terms of materials and processes.  

Future research and development should focus on addressing 

these limitations to make 3D concrete printing technology 

more widely accessible and applicable. 

Future Applications of 3D Concrete Printing 

Technology: 

The future applications of 3D concrete printing 

technology are extensive and include the printing of entire 

buildings, bridges, and other large structures. In addition, 3D 

printing technology may be used to create customized 

concrete products such as furniture, sculptures, and even 

prostheticsing work or announce the latest technical 

achievement, which are suitable for presentation at a 

professional conference, may not be appropriate for 

publication in a TRANSACTIONS or JOURNAL. 

VII. CONCLUSION 

3D concrete printing technology has the potential to 

revolutionize the construction industry by offering a cost-

effective and sustainable solution for construction. The 

technology has come a long way in recent years, but there is 

still a need for further research and development to address 

the current limitations. As the technology continues to 

advance, it is expected that it will become more widely 

accessible and applicable to various construction projects. 

REFERENCES 

[1] Buswell, R.A., Leal de Silva, W., Jones, S.Z. et al. Additive 

manufacturing concrete construction: a review of the 

industrialisation and the building and infrastructure sectors. 

Mater Des. 2018; 156: 1-23. 

[2] Liew, K.M., Raman, S.N., Liew, J.Y.R., et al. 3D-printed 

concrete: technology, materials, and applications. Appl Sci. 

2019; 9(21): 4551. 

[3] Saafi, M., Al-Bayati, A.J., Amer, M.A. et al. The state-of-the-

art of 3D printing for housing and buildings: a review. Virtual 

Phys Prototyp. 2020; 15(2): 166-187. 

[4] Sanjayan, J.G., Nazari, A., Shahria Alam, M. et al. Concrete 

3D printing: opportunities and challenges. Constr Build Mater. 

2019; 214: 538-551. 

[5] Wu, P., Yang, Z., Duan, H. et al. A review on the current 

research of 3D printed concrete. Constr Build Mater. 2020; 

253:  

[6] Boso, D.P., Tardio, G., Sciancalepore, C. et al. 3D printing of 

cementitious materials: a review. Adv Mater Sci Eng. 2018; 

2018: 1-18. 

[7] Chen, K., Chen, Y., Feng, P. et al. Current state and future 

development of 3D printed concrete: a review. Adv Eng 

Mater. 2020; 22(8): 1901203. 

[8] Gosselin, C., Duballet, R., Roux, P. et al. Digital fabrication of 

concrete structures: a review. Cem Concr Res. 2016; 81: 31-

46. 

[9] Le, T.T., Austin, S.A., Lim, S., et al. A review of 3D printing 

technologies for construction engineering. Constr Build Mater. 

2019; 233: 117376. 

[10] Tosun, O., Abdalla, H., Khushnood, R.A. et al. 3D printing in 

construction: a review of opportunities and challenges. Autom 

Constr. 2020; 114: 103143. 


