Additive Manufacturing in Construction
2"d funding period: The Opportunity for Large Impact

A0

TRR277

Integrated Additive Manufacturing Processes
for Reinforced Shotcrete 3D Printing (SC3DP) Elements
with Precise Surface Quality

Prof. Dr.-Ing. Harald Kloft, R. Dorrie, G. Kienbaum Institute of Structural Design, TUBS
Prof. Dr.-Ing. Dirk Lowke, N. Freund, J. Rudolph Institute of Building Materials, Concrete Construction and Fire Safety, TUBS
Prof. Dr.-Ing. Klaus Droder, M. David, A. Opolka Institute of Machine Tools and Production Technology, TUBS

‘\\O

el

Project aims of 2"d funding period Key collaborations in 2" funding period
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* Reduction of carbon footprint on material, design and process level

Material properties and process interaction
* In-depth material characterisation in fresh and hardened state
* Online control of material parameters and extension of process control

Reinforcement and surface

e Evaluation of new concepts for continuous 3D reinforcement structures . Environmental sustainability (C09, A10, A03)

* Methods and tools for automated surface processing expanding the . Material design and process interaction (A10, BO6, BO4)
usability of SC3DP to free-form geometries . Online-process control and mobile robots (B04, BO5, C04)

On-site SC3DP processes . Reinforcement (A02, AO3, AO5, A07, CO5)

* Influences of environmental conditions on SC3DP *  Surface design, functions and quality assessment (C03, C06)

* Concepts for mobile robots for on-site processes ’ On-site processes for SC3DP (BO4, BO5, C06)
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Methods
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Reinforcement and surfaces

e Evolutionary algorithms for force flow compliant
designs and reinforcement layouts

+ Process and material monitoring with adaptive * Combination of reinforcement e
control algorithms strategl'es and anchorage systems | —
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Outlook 3" funding period @ On-site SC3DP

 Use of local and recycled materials in SC3DP  Mobile robotic SC3DP b

* Constitutive material laws and durability * Environmental

* Fully mobile SC3DP processes influences - e =
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* Transfer of knowledge to industrial scale
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