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3D concrete printing has developed rapidly in recent years, enabling
automated construction and complex geometries[1]. The presence of
interlayer interfaces is a characteristic feature of layer-wise printed
structures, and their properties influence crack initiation, load-bearing
capacity, and failure mechanisms. Accurate representation of inter-
layer behavior is therefore required for realistic structural assessment
and reliable prediction of mechanical performance[2]. Moreover, the
characteristics of interlayer bonding influence the overall structural
performance of 3D printed concrete, altering its durability during long-
term service and its seismic response under cyclic loading[3].

Finite Element modeling provides an effective approach to investigate
these aspects and to link experimental observations with predictive
analysis. This thesis develops numerical models that incorporate inter-
layer behavior, material characteristics, and reinforcement strategies,
with the aim of improving simulation reliability and supporting the ap-
plication of 3DCP in large scale construction.

This project aims to develop numerical simulation approaches for 3D
printed concrete that incorporate multimaterial printing and reinforce-
ment.

Principal procedure

e Literature research on interlayer behavior, multimaterial systems,
and reinforcement strategies of 3D printed concrete

e Evaluate different finite element platforms such as ABAQUS, AN-
SYS, COMSOL, or comparable software to identify the most suita-
ble tools

¢ Build numerical models that incorporate anisotropy, weak inter-
layer bonding, multimaterial printing, and reinforcement

TUTI

Technische Universitat Miinchen
School of Engineering and Design
Department of Civil and
Environmental Engineering

Lehrstuhl fiir Massivbau

Univ.-Prof. Dr.-Ing. Dipl.-Wirt. Ing.
Oliver Fischer

TheresienstraBe 90
Gebaude N6
80333 Minchen
Germany

Tel +49.89.289.23039
Fax +49.89.289.23030

massivbau@tum.de
cee.ed.tum.de



Requirements

References

Identify key materials and interface parameters from literature and
experimental data

Perform simulations under various loading and boundary condi-
tions to assess structural behavior

Compare simulation results with experimental results to evaluate
predictive accuracy

Analyze results, discuss limitations and propose improvements for
future modeling methods

Interest in concrete structures and additive manufacturing technol-
ogies

Basic knowledge of finite element analysis

Familiar with ABAQUS, ANSYS or comparable platforms
Programming skills are beneficial but not mandatory

Good command of English for thesis and presentation
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