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MOTIVATION AND GOALS PRODUCE

Reduce, Reuse and Recycling

* Further reducing GHG emissions, resource consumption and
waste volume through circular construction principles [1]

Extension of digital design methods E
* Enhancing Co-Design by automatizing the design-to-production
Interface and establishing an integrative design tool REDUCE

Digital manufacturing process
« Optimized robotic casting system for precise fabrication

REPORT AND STATE OF THE ART

Functionally graded concrete (FGC) elements

« Gradation layout and design of biaxially stressed plates [2], [3]
 Demountable, punctual connections using implants [4]
Fabrication process

* Modelling of the conveyor dynamics [5] ROLE WITHIN THE ClL USTER

 Methods for synchronized trajectory generation [6]

(LCRL DEMONSTRATOR)
DECONSTRUCT

Reduce, recycle and reuse as key principles of circular construction;
Digital manufacturing by aid of an optimized robotic casting system

Co-Design Group / Research Network
« Co-Design of digitally fabricated concrete building systems

RN | — Multi-Story Buildings — Design, Material and Fabrication of
slabs permitting to reduce the environmental impact of concrete

RN Il — Existing Building Stock Extension — Future Adaptability

Demonstrators
* Full-scale reusable concrete slab in cooperation with RP 22-1
« Continuous scientific support to LCRL building demonstrator

Cooperation in the Cluster / Research Project Areas
« RP 8-2/RP 16-2 — Methods and algorithms

WORK PROGRAM | |
 RP 18-2 — Ecological assessment, quality assurance [/]
1. Reusable functionally graded concrete (FGC) slab segments . RP 22-1 — Design process, digital casting and positioning of
 Structural concept and design methods for a reusable FGC slab hollow bodies, joint demonstrator
system with high geometric adaptability, repeatability, reusability and
material efficiency

« Conceptualization and validation of demountable, linear joints

« RPAB.1 - Material System and Process Technology
« RPAB.2 - Methods on conveyor modelling & trajectory generation
« RPA C - Design methods for (reusable) FGC slab elements

2. Extension of digital Co-Design methods for FGC slabs

* Integration of holistic quality data, evaluation of code compliance com [Brocsics @B Hms s euis =
and the fabrication process into the deS|gn Process RP 8-2 |Camera system for localization of formwork and on-site position calibration

RP 16-2 |Control access to the minicrane

3. Optimized Digital Casting and Planning for FGC components

Methods for quality assurance of technical quality

° Improvement of the protOtypica production SyStem by Increased P 18.9 Accompanying LCA of developed process-steps

fOCUS on mOde”ing Of the ﬂOW CynamiCS and eﬁort on iﬂClUding Evaluation of economic quality resulting from design and fabrication

: : : - : Evaluation of social implications resulting from design and fabrication

SenSOry. InfOrmathn, as We” as On“ne SynChronlzed traJECtOry B B Data structure and fabrication restrictions for the positioning of hollow bodies

generatl()n _ Gripping system for the fabrication of a full-scale concrete slab
A DI g Ital Fab ricati on Of ECO-CO ncrete Requirements for the tower-crane gripper RP 8-2

' Casting system design for mounting on the minicrane RP 16-2

° |mp|ementa’[ion and usage of real-time feedback in the d|g|ta| Fabrication, material, and component data of graded concrete parts RP 18-2

fabrication processes for newly developed eco-concrete mixture Adomated generaton o posttion o hotow bodes Jor The gripping systemn RP 221

Digital casting system for automated fabrication of graded concrete components

5. Validation of fabrication methods and structural behavior Cooperation within the cluster

« Application of the results from WP1-4 on a full-scale concrete slab

ILEK ISYS IWB
1,0 PhD 0,5 PhD 1,0 PhD
Digital Co-Design Digital fabrication
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Validation of fabrication methods and structural behavior on a full-scale concrete slab

deutsche | i35 University of Stuttgart  MAX PLANCK INSTITUTE
Forschungsgemeinschaft Germany FOR INTELLIGENT SYSTEMS

UFG

www.intcdc.uni-stuttgart.de



