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1.0 Introduction
1.1

I have been instructed by the client to provide access to a flat roof which will be used as a patio area. The property has a dual pitch utility and WC area. I am required, in this report, to provide valid designs for timber, steel and reinforced concrete beams. I will then advise the client on their options.
1.2

The calculations to determine the best options for the client can be found in a separate document. This document, titled Calculations, accompanies this report. It provides detailed calculations all three beam options.
2.0 Steel Beam
2.1

The advantages of using steel beams are firstly they can be corrosion and rust resistant. Due to their chemical composition they are corrosion and rust resistant. Corrosion and rust may otherwise affect the durability of the structure. Thanks to this advantage, the life expectancy of structures that are made using steel beams is higher than when compared to other construction materials. Structural steel structures such as steel beams have a high strength to weight ratio, making it quite durable. It can withstand higher stress. As shown in the Calculations document, the permissible bending stress for steel is 460N/mm² which requires the beam designation UB 203 x 102 x 23. This gives a section modulus of 32.2cm³. If we consider that 31.63cm³ is required for this particular construction then the steel beam gives a very little amount of wasted material. This in turn provides a cost effective option for the client.
2.2

The disadvantages of using a steel beam is they are less resistant to fire. Compared to concrete beams, steel beams have little resistance to fire. In some cases, the strength of steel beams gets reduced in case of fire, which can put the structure at risk. Another disadvantage is the difficulty of manoeuvring the beam. Due to the weight and size of some steel beams it can make it difficult for the construction workers to work with them which increases health and and safety risks and hazards and can involve specialist contractors which is more expensive. Also, the maintenance cost of steel beams can be expensive. Coats of paints are regularly applied to prevent corrosion.
2.3

The cost of this beam, and to achieve the 2.8m length required is close can be upwards of £80. The aesthetic qualities of a steel beam are not as well renowned as timber but because they can be painted in almost any colour or decorated as a client pleases then they still remain a good option.
3.0 Timber Beam
3.1

The advantages of a timber beam are with a smaller construction like the one in this report it can provide a cheap option. Timber beams are readily accessible and easy to cut to size. The material is versatile and light and easy to transport, making it safer for construction workers to work with. In the Calculation document, the stress applied to the timber beam is 0.102 which is less than the shear strength (1.477) of the timber beam (service class 0.60) so the beam can more than handle the stress applied.
3.2

The disadvantages of a timber beam are quick structural depreciation due to the nature of its material. It shares the same high maintenance costs as steel, needing to be regularly treated. Another facet it shares in common with steel is that is vulnerable to fire. Also it is susceptible to moisture and mold.
3.3

The cost of a timber beam can be considerably less than a steel beam which may make it more appealing. However, they can be prone to noise and creakiness. One clear advantage over steel is aesthetic quality of timber. Visible timber beams can add character to a residential property.
4.0 Reinforced Concrete Beam
4.1

The advantages of a reinforced concrete beam are that it has a high compressive strength compared to other building materials. It has a better fire resistance when compared to steel and timber, however it's weather durability is less than a steel beam. It can be manipulated into almost any shape due to it's beginnings as a fluid material, however this can also be a disadvantage as it requires a concrete mix which can be incorrect when completed manually. When compared to concrete and timber, which are both machinable, this can be a major disadvantage when gauging the stress that can be applied. However, due to this, especially when compared to steel, reinforced concrete requires less skilled labour for erection which can save on costs.
4.2

The disadvantages of reinforced concrete beams are the tensile strength is usually about one-tenth of it's compressive strength. The cost of the forms used for casting reinforced concrete is higher. Another disadvantage is shrinkage causes crack development and strength loss. This can affect the aesthetic value of the property and cannot be easily rectified. In this particular structure the steel bars required are minimal and therefore cheaper, but in larger projects the purchasing of steel bars can be costly.
5.0 Conclusion
In conclusion, taking into account the capability of taking the stress applied, the bending moments, aesthetics and cost, then the steel beam would be the best option for this project.
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