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Construction is a crucial industry that impacts both the economy and comfort. 

Modern building standards involve the use of advanced technologies and materials 
that enhance energy efficiency, sustainability, and cost-effectiveness. One of the 
promising directions is 3D printing, which helps reduce costs and minimize risks. 

The use of 3D printing in construction is applied to both simple and complex 
architectural forms, the production of prefabricated building elements, the creation of 
small architectural structures, and the improvement of urban spaces [1]. 

Modern digital building models are integrated into construction processes, 
where 3D printers are used to manufacture building structures by extruding concrete 
mixtures layer by layer according to the programmed design, effectively "printing" 
the building. Layered extrusion is currently the dominant method in most 
construction printers. The process involves a working nozzle or extruder of a 3D 
printer dispensing a fast-hardening concrete mixture with additives that improve the 
properties of the final structure. 

The technology of 3D-printed houses is implemented using a 3D printer in the 
form of a robotic crane, which is installed directly on the construction site. 

Common materials for printing include liquid metals, plastic, cement, and other 
substances capable of solidifying and setting after cooling. 

 

 
Fig. 1. Manufacturing of enclosing structures using layered extrusion with a 3D 

printer [1]: 1 – nozzle;  2 – enclosing structure being manufactured; 3 – base 
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The «Contour Crafting» (CC) technology allows for the design of engineering 
communications within wall cavities and automates their installation using 
specialized equipment mounted on a frame. During material extrusion, spatulas 
located on the dispensing nozzle smooth the surface. The height of each layer 
depends on the size of the spatula and must be sufficient for the upper layers to begin 
hardening while maintaining the required load-bearing capacity. 

 

 
Fig. 2. 3D Printing Setup for Building Construction Using  
the «Contour Crafting» Technology  [1] 
 
Later, another construction 3D printing technology called «Concrete Printing» 

(CP) was developed. It operates on a similar principle to the CC technology, based on 
the layered extrusion of a construction mixture. The main difference between CP and 
CC is the absence of spatulas on the extruder, which allows for the creation of more 
complex geometric shapes. 

 
Fig. 3. 3D Construction Process Using the Concrete Printing Technology [1] 
 
Conclusion: The additive 3D printing technology for buildings offers several 

advantages: it reduces labor intensity, minimizes the risk of injuries, increases the 
level of automation and construction speed, and helps decrease the amount of 
industrial waste. 
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And Environmental Sciences of Ukraine. Kyiv: Publishing center of NULES of 
Ukraine, 2025. 662 p. 

 
 
 
 
 
 
 
В збірнику представлені тези доповідей науково-педагогічних 

працівників, наукових співробітників, аспірантів та студентів НУБіП України, 
провідних вітчизняних і закордонних вищих навчальних закладів та наукових 
установ, в яких розглядаються завершені етапи розробок. 

 
The Proceedings presents abstracts of reports of scientific and pedagogical 

workers, research staff, graduate students and students of the NULES of Ukraine, 
leading domestic and foreign higher educational institutions and scientific 
institutions, in which completed stages of development are considered. 

 
 

  


