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Introduction and research objectives 

Extrusion-based 3D concrete printing is a growing focus of research in the construction 
field. Due to its layer-by-layer deposition forming characteristics, incorporating fiber into 
material is one of the current mainstream methods for reinforcement. 
To make the printing material efficient, a functional graded fiber reinforced printing system 
is under development. This system enables real-time changes in the length, content, and 
distribution of fibers during the printing process. However, it poses challenges in meeting 
the printability requirements while altering the above parameters. In addition, the variation 
pattern of the material's physical and mechanical (e.g. flexural capacity) properties in the 
transition areas still require further study. Therefore, the main objectives of this project are: 

• To optimize the fresh material properties through fiber variation to achieve improved 
printability 

• To explore the impact of variations in fiber type/length/content on the hardened proper-
ties of concrete 

 

   
Some examples of 3DCP structures, from left to right: house in Eindhoven (the Netherlands), house 
in Beckum (Germany), bridge in Nijmegen (the Netherlands). 

 



 
 

 

 
Setups for flexural tensile strength testing of fiber concrete, as found in literature (taken and repro-
duced from [1], [2]).   

Methods 

In order to achieve the objectives, it is expected the following research and actions are 
required: 

• Literature study into 3D printed concrete, fiber reinforced concrete and the application 
of functional graded concrete 

• Investigate the rheological properties of fresh concrete with different fiber types, 
lengths, and dosages 

• Develop mix design strategies to balance extrudability, buildability, and fiber dispersion  
• Conduct experimental testing on fiber reinforced concrete to assess flexural and com-

pressive strength  
• Evaluate the effects of fiber type, length and content on crack propagation and failure 

modes 

The work is expected to take place in the LKI laboratory (Theresienstrasse, building 
N6) and/or Center of building material (Garching Campus) and/or TUM AMC Lab 
(Achering).  
Depending on the quality of the work, the project may result in an academic publication 
(conference or journal paper). 

Requirements 

• Motivation and interest in this topic 
• Knowledge of concrete structures 
• Communication and academic writing in English 
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