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Background

The use of wood in its current production model induces the questioning of renewable
building materials. Due to the growing demand for housing, it is interesting to conceptualize
green buildings, whose focus is to reduce the energy consumption of a house and its negative
impacts on human health. However, the selection of greener materials that can withstand

mechanical efforts demanded in these buildings' situations, is also one of the main discussions
when it comes to ecological constructions.

Objective

Based on a Life Cycle Analysis (LCA) methodology, the work evaluates the difference between

the environmental impact caused by production process of a roof beam manufactured from
Norway Spruce wood and its Wood Plastic Composite (WPC) counterpart.
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Figure 1. Steps of Life Cycle Analysis

Table 1. LCA Goal and Scope Definition
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Figure 2. Production Process Flow of Wood Boards Figure 3. Production Process Flow of WPC Boards

Mechanical Tests Results

e Analyzing the bending tests, the elastic modulus of wood was equivalent to 6458 MPa, a
higher value than the wood plastic composite, 2020 MPa.

e For the compression tests, the elastic modulus of Norway Spruce’s wood was also higher,
2758 MPa in total, while the result of the WPC was 1593 MPa.

e However, the wood plastic composite presented a much lower standard deviation rate.
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Figure 3. Bending Tests Comparison Figure 4. Compression Tests Comparison

Life Cycle Analysis Results

e WPC beam’s production provides an environmental eco-cost of 1,2 EUR per kilogram, while

Norway Espruce wood has a positive coefficient of approximately -1,3 EUR per kilogram.
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Conclusions

e A wooden product made through a highly sustainable management, provides a positive
impact to the environment in relation to the management of natural resources and the
carbon footprint. On the other hand, WPCs, despite using recycled materials, deal with the

use of plastic, which have a great negative impact on LCA.

* It is very important to say that wood plastic composites are great alternatives to recover

and reuse logging resources. WPCs can also be used as a coating on wood structures, since
these composites have low maintenance requirements and are resistant corrosion, excess
moisture and attacks of fungi and insects.
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