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Background & Objective

Three-dimensional concrete printing (3DCP) is an emerging technology offering advantages in
material efficiency, design flexibility, and automation. It has been successfully applied in hous-
ing, infrastructure, and bespoke structural components.

One promising application is the use of 3D-printed elements as formwork for cast-in-place re-
inforced concrete (RC). This hybrid approach combines the geometric freedom of 3DCP with
the structural integrity of RC, enabling load-bearing applications such as walls, beams, and col-
umns. However, current design practices often ignore the structural contribution of the
printed formwork, leading to material overuse and misrepresented stiffness. Additionally, the
mechanical interaction between the printed formwork and the cast concrete is poorly under-
stood, raising concerns about debonding, differential shrinkage, and interfacial failure mecha-
nisms. While cast-to-cast concrete interfaces have been widely studied, research on printed-
to-cast interfaces remains scarce.

This thesis aims to investigate the bond properties of the printed—cast interface. Based on a
literature review, a suitable tensile and shear test method is to be selected/developed. Fur-
thermore, the influence of different key variables (such as casting time or concrete type) on
the interface bond are to be evaluated.

Main Tasks
1. Literature review on bonding between printed and cast concrete
2. Literature review on new-to-old concrete bonding
3. Define and justify a suitable test method to assess tensile and shear behaviour
4. Participate in specimen production: printing, casting, and preparation
5. Execute tests and evaluate fracture surfaces
6. Analyze bonding performance under varying conditions
7. Summarize findings and implications for practical applications

Requirements

e Interest in concrete technology and additive manufacturing
e  Motivation for practical lab work and independent problem-solving
e  Familiarity with mechanical testing (preferred)



e  Ability to work independently and in coordination with a team

Language for the written version:
English / Deutsch
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