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1.0 Introduction

This section of the project will identify the material selection used in the development of the SA1 student accommodation. It will justify and specify the selection of materials and the alternatives that were taken into consideration with comparisons of pricing. The total material costing can be seen in the cost plan for the selected materials.

The selection of materials will take into consideration the environmental effects of the extraction, processing and manufacturing of the proposed buildings fabric. It will also consider the transportation of the materials. This will mean selecting manufacturers that do not have a long distance to travel to site which requires efficient planning of logistics to ensure minimal environmental impacts occur. 

2.0 Material selection and Justification

All materials and methods have been selected on the primary factors associated with each element. These include environmental factors of noise, traffic, disposal of earth and water.  Building codes and regulations. Proximity of adjacent buildings. Structural requirements including loads, building configurations and the building footprints contouring.   

2.1 Foundations

Foundations of the proposed development will adopt the piling method. This is based on the various loads that will be imposed on the structure. These include dead loads, live loads, rain and snow loads, seismic loads and loads from soil and hydrostatic pressure. It was suggested from the conclusion of the ground investigation as well as imposed loads, the most suitable foundation method was piling. 

The choices of piling can be either steel, concrete, timber or a combination. It was then concluded that given the imposed weight from the structure and ground investigation on the soil density, precast concrete piling was the most feasible option. The main advantages for selection of the precast concrete piling is based on the high load capacity it can tolerate. It has an absence of corrosion and decay and was of relative economical cost when compared to steel or timber. The ground floor will also be comprised of concrete slab with DPM (Allen and Iano, 2008).

2.2 Frame

The choice of framework was between steel and concrete, or a combination of both. For this particular building, it was felt by the design team, the chosen material to comprise the building envelope was pre-cast concrete. The selection was decided as pre-cast concrete offers several benefits over steel framing. These are essentially the durability, versatility and insulation properties seen within the profile. The durability concrete offers are ideal for large structures, the resistant to high temperatures proves superior to that of steel as well as the thermal conductivity of the material. This in turn results in reduced energy costs and a larger fire resistance. 

Precast concrete allows better quality control over the required component as opposed to site-casting concrete as it guarantees smooth overlays and greater surface properties. Precast was seen more advantageous than that of site-casting. Benefits of this method include: Faster on-site erection, unphased by weathering elements, more manageable on site and no formwork required. However, the downfall for precast is means more traffic through the transportation of components.

2.2 Roof

2.2.1 Material 

Roof selection for the development was initially settled to become a steel, pitched roof. Deliberation between the selection of roof design in terms of adding sustainable measures, found that adoption of a green roof was suitable given the geological positioning of the structure (See Energy Aspects document for full explanation).  

Thorough consideration was made for the effective utilisation of sustainable aspects within the building’s envelope. This gave suggestion to amend the pre-existing idea of following a standard pitched roof, to the involvement of a flat, green roof, with the “graduation hat’s” design encompassing two study areas. The decision was made to incorporate a more unique and aesthetically pleasing attribute, that would persuade students to select this accommodation choice. 

The selection of a sustainable roof fell between a brown roof and green. The former was disregarded as it was felt a brown roof would not provide the facilities and aesthetics required for the dwellers. It was also concluded that brown roofs will encourage the habitants of larger wildlife and disturb the intended peacefulness (Bauder, 2020). 

The idea behind the incorporation of a green roof was to allow both vegetation and accessibility of dwellers for socialisation. Green roofs require partial covering of vegetation but does not prevent the beneficial factors that are attributed. Thorough investigation for the selection of a green roof was conducted within this report (Energy aspects).

2.2.2 Photovoltaics 

Solar PV panels have been utilised within this development and are situated on top of the roof ‘hats’. Thorough investigation for the benefits of PV and suitability has been conducted in a section of this report (Energy aspects).

2.3 External Walls

2.3.1 Block and brickwork

The selection of external walls for this development consisted of either brick and block work, or block work with curtain walling masonry veneer, stone and precast concrete curtain walling. Curtain walling was disregarded for most of the development as it was limitations were brought on expenditure within the section. This resulted in a standard cavity brick and block work finish for external walls. 

The aesthetics of the building wanted to remain in keeping with UWTSD iQ and Yr Fforwm, so selection of Chester red brick was concluded. The internal block work was finished with gypsum plaster and emulsion paint.  

2.3.2 Curtain Walling

Selection for the choice of curtain walling found the RAL 7016 L10/330 vertical aluminum curtain walling, with double glazed unit’s, best choice to in keep with current aesthetics of the structure. There was not much deliberation over the choice, as recommendation for this current system was made through previous experience. 

2.3.3 Glass and glazing

Considerations for the type of glazing were taking into account when designing the structure. Many types were proposed; Heat treated, chemically strengthened, fire rated, spandrel, insulating, self-cleaning and low emissivity coated glass. 
	
The most suitable glazing to incorporate within the curtain walling and other aspects of the development was heat-treated and strengthened glass. Centered on the nature of the design, that integrate curved walling, the admission of heat-treated and strengthened glass allowed curvature of the glass and provided adequate properties to withstand wind pressures, impacts and intense cold and hot air. 

2.4 Windows

2.4.1 Aluminum windows 

The choice of aluminum windows as opposed to plastic, steel and timber was formed on the basis that it provided better properties than the alternatives and was much less vulnerable to permeation of moisture ingress. Although in terms of financial feasibility, aluminum windows are most costly to purchase but do have a longer life-expectancy than the alternatives, which in terms of life cycling, is more beneficial to the client. These windows will be suing laminated glass. 

2.5 Internal 

The development is intended to be used as a student accommodation but also contains two cafeterias, a gym, a library and two independent student areas on the elevated floors. It is imperative to meet health and safety regulations, which means ensuring adequate barriers to minimise the spread of fire and smoke during an emergency. 

2.5.1 Interior Walls and Partitions

Block partition walling at 100mm thickness were used to partition each segregated unit in the building. Block partitions are used as they meet combustibility codes, minimise the transfer of noise, prevent the spread of smoke and withholds considerable fire resistance. Block partitions will also be finished with gypsum board. 

Timber stud partitions have also been used as opposed to metal stud. This was mainly down to expenditure as there was a considerable price difference between both. Although timber stud may not match the properties metal stud partitions hold, in terms of fire resistance, it was felt a necessary sacrifice as sufficient provisions have been made for sprinkler systems. 

2.5.2 Doors

All internal doors will remain in keeping with fire safety regulations. This means each door that opens onto shared areas, is to have a minimum fire resistance. The internal doors selected will reflect this, with each having 30 minutes resistance. The doors are finished in an oak veneer and come equipped with all ironmongery. There was no deliberation between internal door choice.

2.5.3 Floor Finishes

Among the different areas of the building, there was different floor finishes to take into consideration. These were flooring for the cafeteria, the gym, library, student rooms, reception, hallways, toilets, kitchens in student areas etc. 

It was noted that the best price for bulk purchasing was the aim, whilst also maintaining the interior aesthetical look of the building. The toilets were finished with glazed ceramic standard plain tiles.  The student areas received vinyl tiles for their integrated kitchens as well as the cafeteria and gym. The remaining rooms were fitted with carpet tiles as well as the hallways, student rooms, reception and utility. The ground floor was finished with polished concrete. 

2.5.4 Ceiling Finishes

Multiple ceiling finishes were stipulated among design of the building, taking into the decision was either exposed structural and mechanical components or suspended ceiling. The decision was to expose structural and mechanical components in the communal areas and shop floor to help minimise expenditure and to use suspended ceilings throughout private areas, rooms, toilets etc. this would include mineral fiber and a concealed grid.









3.0 Summary of Material Selection

	ELEMENT
	SUB-ELEMENT
	TYPE

	Foundations
	
	Pre-cast concrete piles
DPM


	Frame

	
	Reinforced, pre-cast concrete frame.


	Roof

	Structure

	Specialised Green Roof


	
	Additional components

	Solar PV panels

	External Walls
	Brick work
	Red Chester facing brickwork

	
	Curtain Walling

	Aluminum frame

	
	Glazing

	Heat treated

	Windows

	Frame

	Aluminum 

	
	Glazing

	Laminated

	Internal

	Partition Walls

	Timber stud

	
	Doors

	Single leaf oak veneer

	
	Floor Finishes

	Plain tiles
Vinyl tiles
Carpet tiles
Polished concrete


	
	Ceiling Finishes
	Armstrong suspended, mineral fibre
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