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Task description 
To construct a 300 square metre building (Gross Internal Area GIA) 
The ground floor to be 300 square metres to compromise restaurant, café bar, ice cream parlour, kitchen, food stores.
The first and second floors are to be self-contained manager’s apartment and staff welfare facilities. These are of a notional GIA of approximately 150 square metres.  This is procured via a design and build pathway e.g. a purpose-built property.
Introduction 
This assignment is part of the building surveying course I am studying which is fundamentals of technology. 
I visited the site on the 15th December 2018. The weather conditions were overcast. 
[bookmark: _GoBack]This is clearly on an exposed coastal location and before undertaking a purpose-built development like this one should also take advantage of considering other types of similar units having been constructed in and around the locality. I will name two:-

1. Verdi’s ice cream parlour (Mumbles)

Around the early to mid-1980s, the Knab rock development took place. The site and adjoining car park on which Verdi’s is constructed was reclaimed land from sea. Retaining walls were constructed and considerable infill took place. 

The Verdi’s building which is effectively a steel construction (almost certainly supported on pile foundations) with glass infill panels 	was built around 1990.

This is a very similar type of property to the one that is being proposed in the assignment. However, Verdi’s is a single-story building which is different to the one being built. 
 
I have been made aware that Verdi’s has been subject to high maintenance costs due to corrosion of steel. 
              The main lesson to be learnt from the Verdi’s site is that a more simplistic, low                 maintenance construction should be the main consideration. 

2. 360 building Oystermouth road 

This building is only single storey however compromises a similar ground floor unit which has been described in my assignment. This appears to be a steel framed building with external curtain wall/metal cladding and timber cladding. The roof compromises a series of mono pitches into central valleys.  This is a very similar type of site to the subject and originally formed part of the railway track for the Mumbles railway. 

The central roof valleys of the building appear to be leaking and the building is already beginning to look tired. Moreover, the shallow pitches on the roof are likely to increase maintenance costs in such an exposed location.  For this assignment I would therefore propose much steeper pitched roofs and a simplistic design in a traditional cavity brickwork/blockwork.  However, due to the suspected ground conditions of the site, the foundations are likely to be extremely costly. 

The two above properties, although there are others are believed to have the most applicable comparable units. 

Question 1 

Site inspection was carried out on 15th December.

I made the following observations- 

1. This is predominantly level site with both a hard and soft surface. It’s being used as a carpark. The hard surface compromises a mixture of brick pavers and tarmacadam. 
2. The site is situated very close to the promenade and Swansea bay.  Consequently, there are likely to be issues with the water table, particularly as there are likely to be issues with the water table. 
3. A topographical survey will always be required. 
4. There was evidence of surface water drainage but the details of underground inspection are obviously beyond the limitations of inspection
5. Various shrubs were noted in and around the site ie; palm trees etc.  and are in most instances likely to require removal.  However due to their size they’re not likely to have any adverse effect on the ground conditions. 
6. Between the beach and the promenade there is a large stone retaining wall.  This tends to suggest that the subject site is reclaimed ground probably constructed in a similar manor to the knab rock (where Verdi’s is located and discussed above)
7. During my investigation, I also considered matters such as evasive plants eg; the most obvious one is Japanese knotweed as Swansea. However, none was evident on site.


In order to further my research, I also visited Swansea central library. I found an aerial picture from RAF Swansea in 1945 which showed the subject site compromising sand dunes. 

There was evidence of a public footpath which will need to be dealt with. There was no evidence of any wayleaves or easements affecting the site although in normal practice this would be confirmed by solicitors/conveyancers.

Please find enclosed some photographs which I have taken of the site. However, There good road access onto Oystermouth Road, Fabian Way, Jersey Marine etc. and the surrounding road network being predominantly dual carriageway. Nevertheless, I anticipate that a reclaimed site/made up ground and very close to the sea front result  will in higher than  average construction costs, especially in respect of the foundations. That is to say the sub-structure is likely to be considerably higher than normally anticipated.

Question 2:-

Undertaking the detailed site investigation will result in a number of specialist professions becoming involved.

Swansea is a former industrial city. There are a number of factors which will need to be taken into account:-

i) There are nearby docks;
ii) There are likely to be various heavy metals in the locality including copper, zinc, lead and cadmium.  There is also a risk of arsenic. Clearly, if the site does prove to be contaminated, it will need to be cleaned up before any construction works can commence.
iii) The South Wales coal mining fields are well documented. A mining report will therefore be required. Any shafts or adits will need to be fully treated.
iv) Another potential issue which is becoming considerably more prominent is Radon gas. Further information on this can be obtained from the National Radiological Protection Board. However, nowadays modern developments tend to incorporate Radon barriers.
v) In addition, other matters to be taken into consideration are the water tables, drains, services etc. In respect of the services and drains, this information should be readily available from the various statutory authorities. Such information is normally obtained by solicitors/conveyancers.

I would therefore recommend that full soil investigations are carried out prior to deciding upon the exact type of building foundations but would wish to make the following comments:-

A). A test pit will need to be excavated. The following further investigations will then be required:-

*Collect both disturbed and undisturbed soil samples for detailed analysis. 
* Use boring techniques to locate ground water tables and the nature of the sub-soils.
* It will be necessary to establish the bearing capacity of the soil which depends upon such characteristics as cohesion, friction and unit weight.
*These further investigations would need to be undertaken by both field and laboratory testing.

In addition to the above, tests should be undertaken for ground contamination, environmental issues and water tables etc.

A topographical survey will also be required.

Question 3 
There are various types of foundation available. The most common are-
1) Strip foundation 
Strip of concrete under all bearing walls. The strip width will depth depend upon the building load and nature of the ground.

2) Raft foundations 
Concrete rafts which spread loads over a whole ground floor area. Effectively this is a solid block of concrete. 

3) Pile foundations 
Long slender usually concrete piles used to transfer loads through a weak or unstable soil to ground with higher load bearing capacity. 

Due to the suspected made up nature of the ground and other various complications then I am of the opinion that a pile foundation will be the most likely suitable albeit the most expensive. There are various types of pile foundations and they can be made either from concrete, steel or timber. However, due to the water table and close proximity to the sea, I am recommending reinforced concrete pile foundations.
Further details on the type of pile foundation will be the remit of a chartered civil engineer. There are basically three main types of pile foundations:-

1) Driven pile foundations. These are pre-fabricated and are drive into the ground using a pile hammer. They have the effect of compacting the soil around the pile increasing its bearing capacity.
2) Cast in situ pile foundation. These are concrete pile foundations which are constructed by drilling a hole in the ground to the required depth and then drilling a hole with concrete. Reinforcements are also used i.e. usually steel.
3) Driven and cast in-situ piles. These have the advantages of both driven and cast in-situ piles. However, this is a rather complicated method of construction which is beyond the scope of this assignment. The information for this came from the website The Constructor.
4) The piles I recommend are reinforced concrete. These should be free from any corrosion from the nearby sea/water table. A chartered civil/structural engineer could provide further guidance.


Question 4:-
 i)    The external wall. External walls, windows and door intersections to the ice cream parlour.
I am recommending that the main walls are constructed of cavity brickwork/blockwork. A cavity wall is a wall formed by an inner skin and an outer skin of brickwork/blockwork. The two walls are tied together for stabilisation purposes by cavity wall ties and separated by the cavity itself.
This is a tried and tested method of construction in both highly exposed and non-exposed areas. This type of construction has been in use for at least 100 years. Whereas other methods of construction could be used e.g. steel frame, concrete frame or timber framing, this is of comparatively low ongoing maintenance costs.
In addition, it is also suitable for three storey properties such as this being proposed. For higher buildings, it may be more suitable for steel or concrete to be used but this is not part of the remit on this assignment.
However, an ice cream parlour will require open plan accommodation and steel can be used for this purpose.
One of the main advantages of using a cavity construction is that such a design prevents penetrating dampness from occurring. Subject to suitable detailing, around window and door openings and the installation of cavity trays etc. This is imperative in any location, especially one occupying a sea front location. I would recommend that the external walls are rendered for weatherproofing. 
Windows and doors can be in various materials including timber albeit hardwood, softwood, PVC or aluminium.
The traditional aluminium windows were phased out around the late 1970’s/1980’s but have, in more recent years, found a new popularity.
These are usually powder coated and designed in such a way not to cause condensation as would normally be associated with the older type units. Furthermore, these units are also suitable for large openings and often used for bi-folding doors etc. This would therefore be an ideal type of unit for an ice cream type parlour/restaurant in a sea front location. Double glazed or triple glazed units are both now popular. Furthermore, these units can also come in a range of colours.
ii)             The roof weathering and structure of the kitchen areas:-
Under my introduction, I commented on the 360 building on the sea front opposite St Helen’s Rugby & Cricket ground. I mentioned that I felt the roof slopes were too shallow, reducing the speed of the flow of water off the roof and increasing the risk of damp penetration and other associated problems. Consequently, I am of the opinion that a steep roof would be more suitable in this location and in my own personal opinion, is more attractive. I recommended that the second floor accommodation is situated within the main roof structure itself creating a vaulted ceiling type design.
Prefabricated gang nailed roof trusses are manufactured in factories and transported on the backs of lorries or trucks. However, sometimes the trusses are too big for the transportation method and cranes are usually required in order to lift them into place, especially the type of building proposed. 
However, generally it is considered to provide a low cost roof of high quality. Furthermore, it also has the advantage of being faster than cutting the roof on site. It can become damaged if not handled correctly. Such a method of construction is common on large building sites.
Cut roof designs however, are constructed from individual timber members on site by qualified carpenters/roofers. They can vary in design and do not normally require cranes or expensive transportation costs. The difference in costs between a cut roof and trussed rafter roof is minimal overall. The biggest advantage of a trussed rafter roof is that it provides much greater spans than cut roofs. This is particularly advantageous for large residential properties or commercial units., especially the one being discussed.
Based upon the information I have, I would therefore recommend that the roof structure of the subject property should comprise prefabricated gang nailed attic trusses. However, due to the exposed location, it is essential that the trusses are well braced to minimise the risk of any racking. I would also recommend that the roof is covered in a heavy tile which will not be disturbed by the high winds from the exposed coastal location.
The tiles should be capable of a life span of at least 50 years and considerable weathering.

I would therefore recommend the Marley modern roof tile. This is a very popular flat, single lap interlocking tile. It can also be used on roof slopes as low as 17.5 degrees although this would not be recommended in the current location. In addition to being tried and tested around the country, they are also easy to lay for quick application and are cost effective.
(Information obtained from the Marley website)
Since the ground floor is larger than the upper floors then part of this larger floor area will require a different type of roof structure to protect it. For this I am recommending a mono pitched timber trussed rafter structure which should abut the walls of the main building. Adequate cavity trays will be required including suitable lead soakers and flashings.
For the benefit of contrast I am recommending this roof be clad in boxed metal profile cladding.
      iii)            The ground floor. Construction detailing and junctions of external walls. 

Due to the piled foundation, I recommend pre-cast concrete and beam floor. 

The pre cast ground beams sit on in situ piles and should be used because ground conditions below will be unsuitable for more traditional foundations. 

The outer toe on the beam will support the external skin of brick work. 

The pre-stressed floor beams sit inside the ground beams. Concrete blocks, in this case aeriated blocks, are then placed between. When all the blocks are in position any small gaps are filled with grout. 

The finished floor is then likely to compromise of 18mm tongue and groove chipboard laid on 50mm slabs of polystyrene. A polythene vapour control layer, laid over the insulation, prevents trapped construction water in the floor structure affecting the chipboard. 

Joins in the polythene vapour control layer are taped to maintain its integrity. The polystyrene should also vastly improve insulation qualities. 

A radon barrier should be installed 


















