OSC Article – Materials Innovations in Precast
Innovation is the engine that drives corporate growth and is the key to future market share growth for concrete products. There is no guaranteed route to success, no step-by-step manual when it comes to creating an innovative organisation. Innovation is less about building a better product than it is about establishing a culture that encourages individuals to think creatively and allows the organisation to capture and act on the best ideas. Lighting the way on the road to innovation is Castle Cement with their light transmitting concrete.

Can you see through concrete?
Imagine a room without windows; it is daytime but there is no light streaming through the door and no lights are on inside.  There is light however, because the walls are made from translucent concrete.  So far, no-one has actually built a room like this, but it is now technically possible.

So what’s the trick?  Light-conducting fibres are embedded in the concrete, channelling daylight from outside through the concrete walls into the interior.  Similarly, artificial light from the interior can filter through to the outside.  This effect works even if the walls are 20 metres thick!

Light-conducting glass fibres have been used for a long time in technical fields such as communications, medicine and the automotive sector.  On the other hand, the use of these fibres in concrete is relatively new.  One person who popularised the idea of translucent concrete was the Hungarian architect Aron Losonczi.  He produced translucent concrete blocks the size of bricks, but they are very expensive to manufacture.  Layer by layer, thousands upon thousands of optic fibres have to be embedded into a mould in a sandwich-type linear pattern between layers of mortar.  The response to the new application for concrete was immense, despite the considerable expense, architects really wanted to use it..

Heidelberg Cement, parent of Castle Cement, started thinking about how, in manufacturing this product and make it much more cost effective. After years of innovative product and manufacturing developments, the end result is Luccon®. A specially developed concrete product using a textile made from light conducting fibres.  Its uniform arrangement gives a high degree of translucency.  The individual textile sheets and the fine grained concrete are inserted into the mould alternately, layer by layer.

Luccon® is the solution for ambitious planners, architects and designers who want to resolve the contradiction between concretes structural and aesthetic qualities and the need for light.  Potential applications include room dividers, stairs, high quality interior furnishings, worktops and exclusive fixtures and fittings.

The strength is comparable to that of high strength concretes, as the number of light conducting fibres is relatively small.  Luccon® is available in standard sizes of 25 x 50 and 30 x 60 cm, at thicknesses of 4, 6, 8 and 10 centimetres and the base colour of the concrete is “lava grey”.  Alternative formats may be possible to special order.

Slender, strong and elegant
Innovation also plays a key part in the business planning at Lafarge Cement. First came Agilia their recent development in self compacting concrete which is delivering huge health & safety benefits for not only precasters but also the on-site concrete construction industry. Now Lafarge are launching Ductal®.  
The cutting-edge material has been developed by Lafarge in co-operation with Bouygues Construction Co. to meet the most demanding requirements of the world’s major civil engineering and construction projects. Ductal® is a composite combining cement and granular particles with metallic or organic fibres reinforcements, which result in a range of products with a behaviour similar to elasto-plastic materials. Its outstanding durability and resistance to corrosion, abrasion and impact strength significantly reduces upkeep costs – and in the case of the Building Centre, makes Ductal® an ideal choice for buildings open to the public, with demanding maintenance and safety requirements. Ductal® also provides the ability to create very light structures, with reduced volumes and weights, enabling more artistic creativity on projects ranging from heavy structures to highly decorative elements.

Ductal®  has already made an international name for itself through its use on major construction projects including the Seoul Footbridge and Shawnessy Light Rail train station in Calgary. They have recently been commissioned to provide its revolutionary Ductal® for the construction of a unique staircase at the renowned Building Centre in London – representing a major step forward for the use of high-performance concrete in the UK. The new ultra-thin staircase at The Building Centre marks the first customer application of its kind in the UK, following the use of Ductal® at Lafarge Cement’s new headquarters in Birmingham – giving designers and specifiers an opportunity to see for themselves how stronger, thinner concrete can give an elegance to projects previously unattainable with traditional concrete products.  

Unique to this material is self-healing properties which, through a high cement to water ratio in the mix, ensures that even when the concrete has hardened, an amount of cement in the product has not reacted with the water.  This in turn means that if the material cracks, the remaining particles of cement react with water in the air and seal the cracks – ultimately enabling it to heal itself.

Ductal®, which is currently produced in France, can withstand loads up to eight times greater than traditional concrete.  However, whilst higher strength has traditionally required bar reinforcement, restricting design, in the case of Ductal® the innovative fibre reinforcement enables the material to be formed in to almost any, extremely thin, shape or structure.

Jean-Francois Batoz, Precast Products VP for Lafarge Cement, comments, “The Building Centre project is an exciting one for us. Ductal® is the product of ten years of research and development by Lafarge, bringing together different parts of the business to create this truly revolutionary material.  Ductal®’s characteristics are unique in the world of mineral building materials – and whilst the product is well-recognised on the international construction stage, the UK industry has until now been unable to see its potential first hand.”
These are just two examples of innovation in the precast world. In these cases they are facilitated by the UK cement players but everyday new innovations are being brought to the market place by precast producers and their partners and suppliers. Some of the newest developments in the precast industry will be seen at the ‘Building Excellence in Precast’ Day, as part of the British Precast best Practice Awards in May visit our web pages to find out more – www.britishprecast.org  
