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Architecture and the construction industry are increasingly 
demanding precast concrete elements that are not only 
functional but also sophisticated in terms of design. Com-
plex free-form shapes, seamless façade elements or indi-
vidually designed street furniture have long been part of 
the requirements profile of modern construction projects. 
However, the production of these components is still as-
sociated with high costs and restrictions. Traditional form-
work made of wood, GRP or polystyrene is not very suita-
ble for geometric free-form shapes, undercuts are almost 
impossible to realise and demoulding bevels considerably 
restrict design freedom. This is precisely where the Flex-
Core research project comes in. Together with the Steinbeis 
Innovation Centre and Wasa Compound GmbH & Co KG, a 
new type of flexible formwork technology has been devel-
oped that can open up completely new possibilities for the 
precast industry.

At the centre of the project is an additively manufactured 
formwork core, which is created through a combination of 
3D extrusion and machining.

Material with added value

A special lightweight concrete was developed that can be 
precisely extruded, milled and brushed. The mixture is based 
on a low-clinker cement (CEM III/A), fine rock flours and se-
lected additives. The result is very high dimensional stability, 
a compressive strength of around 40 MPa, a flexural strength 
of around 6 MPa and - particularly important - CO2 savings of 
almost 50 % compared to conventional CEM I. The material 
therefore not only fulfils the high technical requirements, but 
also makes an active contribution to climate protection.

Precision through robotics

The formwork cores are extruded using a Kuka industrial 
robot, controlled by the parametric Rhino/Grasshopper soft-
ware. This allows complex geometries to be programmed 
and simulated with a high degree of flexibility and realised at 
the touch of a button. This is followed by machining - either 
directly in the fresh state (brushing, milling) or after curing 
using 5-axis CNC technology. This produces smooth, precise 
surfaces that meet the highest standards.
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Test element sucked into milling area by vacuum pump. Demoulding of the flexible core element and resulting 
undercuts in the concrete element
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Flexible core elements – 
door openers for new shapes

The real highlight, however, are the flexible core elements. 
They enable the demoulding of components without bevels 
- and even undercuts can be easily realised. The advantages 
are a very high degree of design freedom for architects and 
designers, resource savings thanks to optimised geometries 
(up to 30 % less material used) and cost-effectiveness thanks 
to reusable core elements.

An illustrative example is the demonstrator produced in the 
project in the form of a planter. The planter has internal un-
dercuts for the integration of LED modules and does not re-
quire any demoulding bevels. After concreting, the rigid core 
could be taken out and the flexible PU core simply removed.
For validation, the flexible core including the wooden core 
was combined with a conventional GRP mould, prepared for 

the concrete casting and coated with suitable formwork wax, 
after which the precast concrete part was cast with a suitable 
self-compacting concrete mixture. After 18 hours, the two-
part core could be demoulded. The rigid core was taken 
out first. The flexible PU core was then demoulded so that 
no demoulding bevels were necessary inside the concrete 
element.

The processing of the FlexCore R&D project along the solu-
tion path set out in the application went according to plan. All 
milestones in the project were achieved. Scientific questions 
for solving the technical risks were fundamentally developed 
and solved. The project results are promising and show both 
the potential for the application of 3D printing and down-
stream milling in the fresh and hardened state as well as for a 
new formwork technology to expand geometric complexities 
such as the avoidance of demoulding bevels or the integra-
tion of undercuts in the concrete element.

3D scan and evaluation of the milled formwork element
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Sustainability through recycling

Another milestone of the project is the recycling concept de-
veloped. Milling waste and used formwork elements are not 
disposed of, but processed and reused as aggregates.

Studies have shown that up to 50 % of the rock flours can 
be easily replaced by recycled material. The flexural strength 
even increases slightly in this area. In addition, waste streams 
are significantly reduced – a plus for the environment and 
costs. This means that the material cycle can be almost com-
pletely closed.

Construction of the formwork by combining the concrete elements with the wooden core (left) and subsequent production  
of the flexible core element (right). The formwork is filled with polyurethane. The resulting PU component can then be used 
together with the formwork core as a flexible formwork element to produce a precast concrete element. 

Demoulding of the flexible core element (left) 
and overview of all formwork elements used (right)
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Industry and research hand in hand

The FlexCore project impressively demonstrates how suc-
cessful co-operation between science and industry works. 
The Steinbeis Innovation Centre FiberCrete contributed its 
expertise in the areas of building material development, ro-
botics and manufacturing technologies. Wasa Compound 
GmbH, an international specialist in high-quality plastics 
and elastomers, developed and tested the flexible PU core 
elements that made the decisive breakthrough possible. To-
gether, they succeeded in establishing a process that masters 
the balancing act between technical precision, design free-
dom and ecological responsibility.

FlexCore is now a key technology that has the potential to 
fundamentally change the production of complex precast 
concrete elements. This means that the technology can be a 
real breakthrough for precast plants, architects and building 
owners who value innovation, sustainability and cost-effec-
tiveness.

With FlexCore, the Steinbeis Innovation Centre FiberCrete 
and Wasa Compound GmbH have shown how practical re-
search and industrial implementation go hand in hand – and 
how this sets completely new standards in the precast con-
crete industry.� n

FURTHER INFORMATION

Steinbeis-Innovationszentrum FiberCrete
Otto-Schmerbach-Str. 19, Halle 12
09117 Chemnitz, Germany
su1612@stw.de
www.fibercrete.de

WASA Compound GmbH & Co. KG 
Meininger Straße 9 
98617 Neubrunn, Germany 
T +49 36947 5670 
wetcast@wasa-technologies.com 
www.wasa-technologies.com

An illustrative example is the demonstrator produced in the project in the form of a planter.


