Fundamentals of construction technology.
Assignment 1
Report  

Intro

This report is to establish the required surveys for a full site investigation as part of a feasibility study into the construction of a restaurant and ice cream parlour with managers apartment on a site positioned between the Marriot hotel and county hall on Swansea foreshore as indicated on the map below.  This location is at grid reference SS 65392 92274 on Digimaps.  This is a joint venture between the Marriot Hotel and the City and County of Swansea.  The project is to have a gross internal area of approximately 300 square metres and will be built centrally to the two buildings taking up part of both carparks. 

[image: ]
OS Mastermaps, May 2019

Historically the proposed site of construction was formally a site of train lines, engine sheds and wagon repair sheds.  The train lines can be seen in place from 1890 to 1940.

[image: ][image: ]1950 Digimaps 

1890 Digimaps 
The Engine shed, wagon repair shed, and all associated train line connections were removed between 1950 and 1960.  There were a large quantity of industry and industry related buildings in the area before this.  The apparent disappearance of the lines and yards is most likely due to the British transport commission (BTC) being formed in 1949 with a brief to close the least-used branch lines, closing lines between 1948 and 1962.
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1960 Digimaps 
Due to all the history of industry in the area It must be assumed that beneath the surface of this site will be man-made land of considerable depth which will have to be measured and taken into consideration.  It is possible that there may be building foundations or rail foundations at depth below the ground level.  Due to the site being industrial it would also be possible there may be contaminants in lower soil levels

This area is also in and near a part of Swansea that was heavily bombed in World War 2.  In February 19th –21st, 1941 there was a 3-day blitz on Swansea town and ports with incendiary and high explosive bombs being dropped.  The three-day blitz destroyed 850 properties and 11,000 buildings.  Swansea and its associated docks were a target in the war and because of this it is advisable to be aware of possible unexploded ordnance. It is advised to implement a full Unexploded Ordnance (UXO) and Unexploded Bombs (UXB) survey.  The type of survey we use will depend on the risk, the site conditions and on the proposed scope of works. A non-intrusive survey can detect a 50kg bomb up to 4M deep using a Magnetometer, it will be more likely to need an intrusive UXO survey.  An intrusive survey is needed ahead of pilling or boreholes.  A probe is inserted using a specialised rig to facilitate detection of deep unexploded bombs.  The company needs to be compliant with recognised industry best-practice.

Below are two pictures found in the national archives,  The first is an ordinance survey map with annotations showing where to drop the bombs and the picture to the right is the german translations of the map key.  The location of the propsed site is a designated site to be destroyed using high explosive and incendry bombs.
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Once these surveys are complete and have satisfactory answers further site surveys will be required to establish the grounds ability to carry the load being proposed.  The access to the site is satisfactory as it covers two car parks.  Written permission will need to be obtained from both properties bordering the site.  When permission is obtained access will be easy to take the samples needed.  Consideration for the surveys that need to be done should include:

The depth of possible man-made levels of ground
The levels of blown sand shown in ordinance survey maps and geological survey maps
The need to find a stable substrate to support the load
Location of existing land drainage
Location of current soil drainage
Location of water services
Location of Electrical services
Location of Gas services (Dependent on heating sources being considered)

The requirements of relevant building regulations, such as:

“The building shall be constructed so that the combined dead, imposed and wind loads are sustained and transmitted by it to the ground:
a/ safely and
b/ without causing such deflection or deformation of any part of the building, or such movement of the ground, as will impair the stability of any part of another building.

The building shall be constructed so that ground movement caused by:
a/ Swelling, shrinkage or freezing of the subsoil; or
b/ Land slip or subsidence (other than subsidence arising from shrinkage), in so far as the risk can be reasonably foreseen, will not impair the stability of any part of the building” (Building regulations, 2010)

Consideration for environmental issues needs to be made regarding the location of water in relation to the site.

“Site preparation and resistance to contaminants and moisture.
Preparation of site and resistance to contaminants.
1/ The ground to be covered by the building shall be reasonably free from any material that might damage the building or affect its stability, including vegetable matter, topsoil and pre-existing foundations.

2/ Reasonable precautions shall be taken to avoid danger to health and safety caused by contaminants on or in the ground, or to be covered by the building and any land associated with the building.

3/ Adequate subsoil drainage shall be provided if it is needed to avoid 
a/ the passage of ground moisture to the interior of the building.
b/damage to the building, including damage through the transport of water-borne contaminants to the foundations of the building.

4/ for the purpose of this requirement, ‘contaminant’ means any substance which is or may become harmful to persons or buildings including substances which are corrosive, explosive, flammable, radioactive or toxic.

Resistance to moisture

The walls, floors and roof of the building shall adequately protect the building and people who use the building from harmful effects caused by:
a/ Ground moisture
b/ Precipitation including wind-driven spray
c/ interstitial and surface condensation
d/ spillage of water from or associated with sanitary fittings or fixed appliances.” (Building regulations, 2010)

Contamination of water sources should also be considered during the surveying and construction process and its possible impact on any local wildlife or land.  It should be made clear that this is a major concern to all 

In the area proposed a wildlife study would be recommended to ensure no significant impact is made on all and any local indigenous wildlife, either land, air or water based.  It is recommended to retain the professional services of a recognised company to perform these specific complex studies.

There are cycle roots and the permeable pedestrian network in the area of the proposed site, it will need to be established if these are registered routes that will require planning permission to make alterations or provision for variation.
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[bookmark: _GoBack]Above is a geological survey map and its key, completed in 1900 which shows the types of substrata in the area.  The proposed site is shown predominately as blown sand.

With all this in mind the foundations which should be considered for the possible ground foundations which are yet to be sampled but can be predicted are most likely to be piles supporting strip and pan reinforced concrete foundations.  The piles which are usable in this situation are:
A)  Displacement piles, which are piles formed using a percussive system on a rig to drive a casing into the ground and a plug of concrete can be driven at the base of the casing into the ground below to form a bulb before the concrete is piped into the pile hole, this is done from the bottom up to reduce the risk of fracture and failure of the concrete due to gaps and voids left because of the inability to remove air bubbles at such depths.
B) Preformed piles, which will require accurate survey data of the levels that the substrata is solid enough to carry the weight of the building and cope with all the stresses applied to it.  This system has a large variety of possible types of pile with a rig using a percussive driver hammering the pile through the soft soil deposits to find a load bearing layer.  Piles of this type can vary between 2.5m and 10m long with steel connections at the ends for simple assembly.
C) If the surveys find that excess vibration will cause problems to the existing structures and buildings in the area then a continuous flight augur rig will be required to install a rotary piling system where the soil is drilled out of the ground and the hole is filled with steel and concrete.  In this situation the holes will very likely require casing to stop them collapsing under stress before the piles can be fitted.

It is noted that the building being put forward for the proposed development is ultimately a poor choice.  The site itself is in a highly valued position and the limited proposal of building to be constructed on it will not reflect the possible returns you should expect from a building in such a foreshore location.  Further thought should be applied to the matter and a construct of higher quality and prestige should possibly be considered for that location.



Building Regulations Part A: Structure
Published 1 September 2013

Building Regulations Part C: Site preparation and resistance to contaminants and moisture
Published 3 September 2013
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