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	Structural behaviour of the Ecodek composite decking systems

	Project Description

	Wood polymer composites are mixtures of certain proportions of recycled wood and polyethylene and certain additives. On top of the environmental protection, the major advantages to use wood polymer composites are: (1) low moisture absorption, (2) no rotting, splintering or splitting, (3) in-built termite and UV resistance, (4) excellent dimensional stability, (5) highly slip resistant surface in the wet and dry, (6) no toxic materials to leach into the soil and (7) easy as wood to work with. One product we are interested here is the Ecodek carefree composites. The polyethylene used in this product is a high quality, recycled material made up of mainly bottle, film and pipe materials. The hardwood fibres are also a recovered material which are processed, filtered and dried before being compounded with the polyethylene. The resulting product is 90-96% recycled and 100% recyclable. However, there are engineering problems such as long-term (creep) and moisture-dependent structural behaviour of the decking systems to be addressed in order to enhance their efficient and sustainable usage. 
The proposed project is to optimise the long-term structural performance of the Eco-dek systems made from the composites with various proportions of wood and polyethylene and additives.  In order to achieve the proposed optimisation, firstly a series of creep tests will be carried out to cover tensile, compressive and bending creep. The corresponding creep laws will be established, which will be implemented into numerical models to predict the long-term behaviour of the decking systems. Also a series of short-term tests will be undertaken to cover tensile, compressive, bending and shearing tests of the Ecodek materials to obtain Young’s modulus, Poisson’s ratio, yielding stress, tensile/compressive strengths, shear strength, failure strain, bending modulus. Low cycle wear tests may need to be carried out to obtain wear resistance of the wood polymer composites. These properties will be used in computer modelling of the short-term behaviour of the Ecodek systems. Then structural tests of typical decking systems to obtain the corresponding load-deflection relationships, the deformation mode and the failure modes. These data will be crucial for validating numerical models. Finite element models will be developed to simulate both the short-term and the long-term structural behaviour of the decking systems. It is proposed to apply elasto-plasticity to simulate the short-term behaviour and elasto-viscoplasticity to simulate the long-term behaviour. The life prediction will be given by the long-term modelling. All models will be validated against the related experimental results. With validated computer models, parametric studies will be undertaken to optimise structural performance in terms of the wood-polyethylene proportion, the deformation mode, the wear resistance and the service life. Design guidelines will be drawn from the parametric studies.
The propose project will be linked to Vannplastic Limited who is an industrial leading company based in Chester on manufacturing wood polymer composite decking and fencing systems. Working on this project will offer you ample opportunities to enter into this fast growing industry which increasingly has a positive impact on our environment and future. The project outcome will be disseminated through journal articles and conference proceedings. 
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	Candidate: special qualities/background required

	Candidate should have a good knowledge of Mathematics, Solid Mechanics and Composites. Some experience of computer programming will be preferred.
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