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Proposal

Data Bell propose to develop SA1 utilising a Volumetric timber modular system in order to speed up construction and incorporate their low carbon, environmentally friendly homes.

The First stage will be a traditional construction ground floor units to accomade the retail units and community areas.

The next stage will be providing the volumetric modules to the site. The volumetric modules formed from Welsh timber construction finished and wrapped in factory conditions, transported to site and craned into position. Modular construction offers swathes of benefits from accelerated programme to quality control. Modular construction will reduce the projects carbon footprint by offering fewer and more controlled material deliveries to the factory to help reduce CO2 emissions. Surplus material and ‘off-cuts’ can be captured and reused on other projects where they would normally be wasted and sent to landfill.

Modular construction will mean that the construction programme is greatly reduced and therefore lengthy build time and typical costly delays can be avoided. A controlled factory environment will offer a greater level of control throughout the programme delivering the end result ahead of its traditionally built counterpart. During construction of the modules, the health and well-being of the operatives will be greatly improved as working in a controlled environment offers less exposure to intense weather. The risk of injury is greatly reduced in a factory environment under controlled safer conditions.

The materials and systems proposed are highly driven to ensure low to zero embodied carbon. Working in a factory environment for the majority of the new build scheme will greatly improve the amount of embodied carbon associated with this project. Choosing high performing materials and building methods will ensure the life cycle and maintenance costs are kept low.

The modules will be insulated using natural insulation type. All of the modules will be insulated using 140mm of sheep’s wool, sourced and purchased in Wales. The use of sheep’s wool insulation on a project of this scale will help to create a new supply chain and help to benefit supply chains across Wales. Welsh sheep’s wool is a fantastic alternative to synthetic insulations as its locally sourced, sustainable and renewable. Wool requires significantly less energy to manufacture than Glass wool (75% less) meaning it will pay back its energy costs 5 times sooner than any man-made insulation products (15kW of energy used to produce 1m3).  
 

The fire strategy to protect the primary structure and separation between apartments is a continuous line of 15mm Siniat GTEC Fireboard to achieve a 60 minute fire separation between apartments and floors. We have explored the introduction of a CV Cavity strip to close off a small gaps with the expected tolerance between modules. A compressible rockwool material will be applied to the top of the modules ring beam so that when two modules come together the gap between will be plugged. This is expanded further by the whole cavity being closed along the entirety of the modules circumference. The timber frame is susceptible to fire risk during construction as the timber is exposed. It is usually dealt with by adding fire rated sheathing to protect the panels and flooring during construction. The panels will arrive at site fully plaster boarded and skimmed meaning they are protected internally from fire. Externally they will be clad in a fire resistant cladding which is installed in the factory. This means there is very little exposed timber on site.
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The apartment’s store room is the hub for all MEP equipment. Services will run from landlords facilities into the store room to be distributed around the apartment. The hallway, store room and riser will be left unfinished during the factory process to allow operatives to finish making connections and not damage the interior finishes. The connection between modules will be made via a fire rated ‘letter box’ detail located in the store room which will enter the kitchen area above the kitchen units and be concealed. Ductwork will be tapped off and ready for the connection to be made. The size of the ring beams in the ceiling is necessary to allow services to pass under this zone and connect to the adjoining module. The waste pipe from the kitchen sink will be pre installed and ready for connection into riser where the SVP stack will be connecting the whole building. Any penetrations through fire rated walls will be fire collared and all cavities are to be fire stopped. Once all connections are made the hallway, store and riser can be plaster-boarded and decorated to finish.

The modules will have dedicated channels to lift the modules into place. The facade will not be complete to allow connections to be made once the module is lifted into place. Materials will be wrapped and carefully unwrapped before being lifted to and it is the intention that elements should not protrude to prevent damage during transport and lifting. Stiffeners will be applied to walls internally to prevent cracking of internal plaster. An on-site team will guide each module into place ready for connection.

Guides will ensure modules are lifted and slotted into their final position and are connected together to form the overall structure and stability of the building. A flitch plate detail is proposed to marry two modules together which will then be overclad and connected with a steel face plate. The plate will be bolted to the module structures to connect four modules together at each corner to perform the buildings overall rigidity. Once these connections are made and the cavities have been filled these areas can receive the remaining cladding elements.
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