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Building requirements today impose increasingly rapid construction speeds; building sites have become more assembly areas than manufacturing areas, with benefits not only in economic terms but also in product quality. External stone cladding has followed the same trend, and can respond to requirements that are becoming similar everywhere in the world. The producers of Italian stone are aware of the process, as they are accustomed to supplying stone products to the most advanced market (USA, Great Britain, Germany, France, Japan and China in more recent times)

The need to satisfy the requirement for rapid completion of external cladding has led to the creation of new prefabricated products, which are certainly a great advance over traditional systems.

This is true not only in terms of the general quality of the building but also in terms of safety and manufacturing precision. There are three main categories of prefabricated stone cladding: precast concrete panels, prefabricated panels with a metal frame  and/or curtain wall, and lightweight prefabricated panels.

Prefabricated panels in precast concrete

With this system, the stone slabs are placed at the bottom of a casing with the processed side (polished, honed or rough) facing down. On the back of the slabs there are pairs of holes at 45°, about 1,5 cm. deep, containing ivy-or omega-shaped clips or dowels made from stainless steel rods. Once the slabs forming the panel have been placed in the casing, the joints are closed with tape, a sheet of polyethylene is inserted to protect the stone, and the metal reinforcements (which must be galvanized to avoid the risk of rust in contact with the stone) are put in place.The concrete is then cast, covering the reinforcement and the clips or dowels to make the entire structure a single unit.

The polyethylene insertion helps avoid water infiltrations into the stone, which may damage the cladding, and also enables the concrete and the stone to move independently of one another where there are different rates of thermal dilatation.

As already mentioned, the bond between stone and concrete is ensured by the clips or dowels immersed in the concrete, since the polyethylene prevents the transmission of loads by means of adhesion.

The metal rods used for the clips or dowels are 4 or 6 mm. in diameter, very closely spaced on the back of the slabs (between 6 and 10 pairs of clips or dowels per square metre of stone). This naturally prevents the stone from separating. The section of the clips or dowels in contact with the stone should be covered in rubber sheaths to help the metal absorb the dilatation differences in the cast and thereby help increase resistance to shear.

The precast panels, where the stone slabs can be no more than 2,5 cm. thick, compared with the traditional minimum of 3 cm., are particularly suited for use in areas where the risk of seismic shock requires absolutely safe cladding.

Prefabricated panels with metal frame and/or curtain wall

This type of panels basically consists of the stone cladding slabs and a metal frame  (made from commercially available tubular or box section strips  welded together) with elements connecting the frame to the slabs (anchors). This prefabricated modulus  can be made either in the factory or, less frequently, on site using a work area where the individual elements of the panel are asembled.Its main advantages are that it is very light and that it offers considerable resistance to torsion and flexure. It is also able to effectively absorb loads placed onto it and it simplifies all prefabrication, assembly, transport and installation operations. The stone is fastened to the frame using anchoring systems like those used in traditional cladding, or by means of bolts or inserts  applied to the cladding slabs and then connected to perforated plates previously welded to he frame.

The metal frame may be installed vertically (from floor to floor, with windows frames already in place) or horizontally (hooked to the load bearing floor slab and simultaneously acting as a parapet under the window of that floor as well as a spandrel for the window on the floor below).

The lightness of the metal frame facilitates assembly of the cladding, but also means that the building structures can be designed to accommodate lesser loads. Factory prefabrication process also ensures higher levels of quality, since it can be carried out using the proper instruments and an appropriate environment, within a specially organized process. It reduces construction time for the building, which is already prepared for the installation of the cladding once the load-bearing structure has been completed, thus also facilitating the internal finishing work. It helps improve building-site management, because it eliminates the need for the scaffolding and the storage areas as well as lowering the risk of damage to the materials, and reduces the number of workers required for assembly to the bare minimum.

The metal frames can be made of stainless or galvanized steel – the choice, apart from contractual or regulatory requirements, depends on environmental conditions: particularly harsh condition call for stainless steel. It also depends on economic factors: leaving aside safety issues, costs considerations tend to favour the choice of galvanized steel, since more semi finished products are available. If a galvanized steel frame is chosen, galvanic separators need to be inserted where contact is made with the brackets-which are always stainless steel-so as to avoid the risk of bimetallic corrosion. Galvanized steel is generally used where environmental conditions are not particularly severe and no humidity is present, while stainless steel is always to be preferred in aggressive environments.

The curtain wall is a further step forward from the metal frame, in that it constitutes a complete unit, with door and window frames as well as fittings. This means that once installed it requires no further processing.  

Lightweight prefabricated panels

One of the most important innovations in the sector , thin stone, (which can be as little as 4 mm.thick is a significant development which opens the way to new applications. Such thin items naturally need  to be reinforced with appropriate supports, since the stone on its own would be excessively fragile. Production possibilities these days  depend not only on the type of stone but also on the type of support involved ;items currently available on the market range in weight from 15 to 25 kg/sq.m, 

This technique thus make it possible to obtain light semi finished products while maintaining unaltered, and sometime even improving, the performance and characteristics of the stone, which is naturally unsuited to flexure. The panels are made by bonding the stone to support in fibreglass, honeycomb aluminium or sheet steel. The subsequent sanding, polishing and cutting operation are carried out  using the same technology used for normal semi finished products and make it possible to produce a range of items, as show in this table.

	Type of support
	Thickness (mm)
	Size (cm)
	Material

	Bonded fibreglass and steel
	7
	120x270
	marble

	
	7
	150x300
	granite

	
	4,5
	120x270
	granite

	Bonded fibreglass
	7
	120x270
	marble and granite

	Sheet Steel and insulating material
	7
	60x240
	marble

	
	7
	60x270
	granite

	Honeycomb aluminium and bonded

Fibreglass

	4
	120x270
	marble and granite


The New Hall  at the Carrara Exhibition

The cladding used for the new Carrara Hall is a good example of how these new products can be established on the market despite costs being higher  than those for traditional cladding methods. In the Carrara Hall the structural characteristics of the building required lighter loads  than could be obtained with the traditional 3 cm. slabs.

This led to the decision  to use thin marble on a honeycomb backing which tests proved to be surprisingly resistant to flexure, even after frost treatment in an aggressive environment. The panel manufactured for cladding consists of 1,26 x 1,25 modules anchored to a metal frame totalling 7,70 x 2,50 m. The panels weight 436 kg.

Installation was carried out  by a team of three men with a crane and cage, and the 312 sq.m. façade was completed in three working days (from Tuesday to Friday).  

