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1. Introduction 
The aim of this piece to go through the described aspects of the excavation/construction phase of the project and where possible design the aspects with annotated drawings and calculations to show how the project will move forward in a manner which works for all parties. The aspects go from the excavation phase to the design of the basement and the façade, making the façade available for deconstruction in the future if needed.
2. Excavation Work

2.1 Removal of Material 
All categories and figures are calculated from the borehole provided, giving the boundaries and depth of the different ground types in the 10m stretch of the borehole. Furthermore, all figures are considering the best possible conditions for the ground to be (Dry). 
Bulking Factor
	Made Ground


Total Bulk Volume (mᶟ)



Sandy Gravel & Clay

Dumper Loads Required 



Dumper Capacity (mᶟ)



Sandy Gravel





Boulder Clay





Overall Bulk Volume = 13,247mᶟ





Dumper Fill Time 
· Dumper Capacity = 70mᶟ
· Time to Excavate for full dumper = 50 Seconds 
· Bucket Capacity = 6.7mᶟ






	Time taken for one complete cycle
· Distance = 5 miles 
· Average Speed of Dumper = 20mph
· Tipping Time = 3 minutes 













How long to remove all material 

· 8-hour days 
· 4 Excavators
· 16 dump trucks 
	4 Dumpers per hour on average 
	














2.2 - Excavation Site
2.21 – Access
	
	There will be heras fencing all the way around the site boundary with a and within the site there will be a further hoarding to separate the excavation from the rest of the site with a locked gate so that access is limited to only those that require it. There will be security monitoring this access so that they control who/what enters and leaves and keep a record of this throughout the project, this is shown in the appendix. 

2.22 – Safety Measures 
	With regards to health and safety in an excavation the HSE does its upmost to aid workers and ensure that tasks a completed in the safest manor, this stated through the CDM regulations which states: “All practicable steps must be taken to prevent danger to any person, including, where necessary, the provision of supports or battering, to ensure that: 
1. no excavation or part of an excavation collapses;
1. no material forming the walls or roof of, or adjacent to, any excavation is dislodged or falls; and
1. no person is buried or trapped in an excavation by material which is dislodged or falls.”
(HSE, 2015)
	Upon arrival to the site the operatives will undergo a specific site induction to go through the ins and outs of the site as well as go through the site-specific safety measures that are in place such as PPE, emergency information, warnings about plant etc (HSE, N.D). Further to this any people present on site for the task will be required to sign onto the rams that would be provided by the company involved (Designing Buildings Wiki, 2019).
	Once the excavation begins the perimeter of the dig will be fenced off using heras fencing or hoarding to ensure that the dangers to the operatives and members of the public will be reduced as it would be locked at night to ensure that nobody has access to the site, and around the perimeter signs and warnings will be placed showing to the public the dangers that are on the other side of the fence (Designing buildings wiki, 2018).  
	Upon investigating the possibility of including a ramp in the excavation phase, it would be extremely unpractical and would be very difficult to make such a ramp comply with the CDM regulations (HSE, 2015), as the risk of collapse and accident would be extremely high given the nature of the work. 
2.23 – Plant Needed
          When considering the plant that will be required throughout the excavation process several factors need to be considered to ensure the job is completed efficiently but safely and comply with the HSE (Designing Buildings Wiki, 2019). Furthermore, given that piling will be used at multiple stages of the construction process additional plant is required.
For the sheet piling phase:
· Hydraulic Drive Piling Rig 
· UXO Probing equipment
	(Designing Buildings Wiki, 2019) 
	Given that Swansea is an area that was heavily bombed during the second world war (Swansea Blitz) (Swansea Museum, N.D) it is a required by Swansea Council for all excavation sites to be probed for unexploded bombs where piling is occurring (Fugro, N.D).  

For the excavation once piling is complete:
· 4 x Hydraulic Excavators (Long arm Backacter)
· PC1250-11 (Komatsu, 2019)
· 6.7mᶟ Bucket Capacity 
· 11.59m Digging Depth
· 8 x Dump Trucks 
· Volvo A25F (Hunter Plant Hire, 2013)
· 70mᶟ Capacity 
· Lifting Crane
	(Designing Buildings Wiki, 2019)
	The above is the main plant that would be required for the task in hand but additional plant may be required to ensure the smooth running of the project, these may include:
· 160 Roller
· Skip Lorries 
· Delivery Wagons (For materials etc.)
	All plant that is to be used throughout the project must be tested regularly and have up to date certificates in order to comply with the Health and Safety at work act 1974 (HSE, N.D).

2.3 Temporary Drainage Solutions 
As shown on the boreholes the water table is at 5.7m so would be ideal to reduce that in the excavation area before using other methods of temporary solutions, a well point system would be useful to reduce the water table to beneath the needed level (Warren, 1996). 
	‘The well pipe is first jetted into the ground by forcing water out of the end of the pipe and liquefying the ground. The pump usually used is a centrifugal pump with an output of about 75000 litres per hour at a pressure of 700 kN/m2. This mobilises the soil particles by forming the “quick condition” and the pipe sinks into the ground under its own weight. Once at the required depth, the water pumping is gradually slowed to a stop and the soil can settle. Finally, the pump is reversed so that the pipe now acts as a well and ground water can be extracted.’ (Warren 1996)
Wellpoints could also be a good method when it comes to the temporary drainage on this project, these are a series of small diameter wells that could be placed in the four corners of the building connecting to the header pipe (Groundwater Engineering Limited, N.D). The pipes typically go up to a 6m length (Preene & Rosser, 2012) but can be joined to ensure that the pipe can fit the depth of the excavation (10m) (Preene & Rosser, 2012). 
	A sump pump is a great method to dewater a shallow excavation, so as a result would be ideal for the early parts of the excavation when it takes place (Nunally, 1998). It is a method that is used to make sure that the excavation doesn’t flood and allow a continued access to the site so that work can continue even when the weather is bad or the excavation would normally flood as a result (Warren, 1996). It’s a good option to have on site as because of the manor of the pump it could be a much quicker way of getting rid of standing water and can add more pumps to add to this speed (Warren, 1996). 
	Given that sheet piling is already taking place to allow a vertical excavation to take place this can double up as a temporary drainage system as the interlocking steel piles will create a watertight barrier to any outside water (Designing Buildings Wiki, 2018). It also isolates the water that is present in the excavation area as at 5.7m there is the water table which means that the excavation from this point to the bottom of dig (10m) will be damp but because of it being isolated by the sheet piles the sump pump could work efficiently in this dig. 

3.   Basement Construction 
When constructing a basement it is vital that the excavation is supported so that it removes any ground movement and instability to ensure the structure is stable and safe throughout its life (Chew, 2017), it’s also crucial when it comes to ‘regulating the groundwater’ (Chew, 2017) meaning that the amount of water in the build is vastly limited throughout the buildings life cycle. 
	The foundations are vital for any building, sheet piling is a method that would be extremely effective for this type of project. This is made possible by the drainage system in place that lowered the water table to below the excavation and therefore means that the sheet piles act similar to that of a secant pile with interlocking parts similar to that of a secant pile (Puller, 2003). The depth of the piles and the shape of the area would mean that it acts like an anchor to the building (Fang, 2013). It is crucial in this case that the piles are driven down further than the bottom of the dig to ensure that the building is safe and stable. It’s also important to tie the floor in the piles to give the building further structure as a result. 
	Once the foundations are complete the walls are a crucial aspect of the build that need to be considered as they often double up as part of the foundations (Puller, 2003). In this instance the sheet piling that was initially used as a boundary could also be used as the basement walls (Designing Buildings Wiki, 2015), sheet piles are regularly used as retaining walls in this sort of construction so make it an extremely reliable and a safe way to go (Designing Buildings Wiki, 2015). 
	Given the interlocking nature of steel sheet piling it makes it immediately watertight meaning that it is a great method for the type of ground that surrounds the site (Deep Excavation, N.D). Although this gives a basic form of waterproofing further methods will be needed to ensure that the building doesn’t get damp regardless of the ground conditions around the building, options that may be considered for the interior could include special concrete mixes (dense monolithic concrete), plastic sheet and panels and waterproofing paint (Huber 2012).  All these interior methods help to keep the water out but the better method is to damp-proof the exterior of the building, however given the method of construction this would be extremely difficult to achieve so interior methods will be the focus (Huber, 2012).
	Dense monolithic concrete (DMC) is a method that if done correctly can make the basement floor watertight, but factors must be considered to ensure that the mix gives the maximum water tightness (Chudley & Greeno, 2014). The first being the ratio of the components as the chemical reaction produces heat and a main problem this raises is it can create cracks in the concrete if it occurs too quickly (Chudley & Greeno, 2014) and when waterproofing cracks are not ideal given it allows water to leak through (Huber, 2012). It is important therefore to have no more cement than is necessary (Chudley & Greeno, 2014) to the given specs according to the design and to the British Standards (BS 8102:2009), DMC would be classed as ‘Type A’ according to the standards for waterproofing  (Basementwaterproofingsite.co.uk, 2014). The second factor to consider would be the level of compaction, ‘for lower water/cement ratios the workability of the mix would have to be increased’ (Chudley & Greeno, 2014), meaning that there is less to bind the components together and therefore more cement would be required as a result to ensure the water tightness of the DMC (Chudley & Greeno, 2014). This can also be used for the walls but for this project another method will be used. 

4. Drainage Systems 

4.1 – Drainage Solutions
	As discussed in part 2.3 throughout the building process temporary drainage measures will have to be introduced to make the construction process run smoothly throughout, but given that it will be a permanent structure with a lifespan of 50+ years drainage systems will have to be in place to keep the water out and safely remove any excess water that may be in the surrounding groundwater throughout this time.
	French drains are the useful way to carry excess water from the periphery of the building to local storm drains (DIY Doctor, N.D), they work by using gravel to slow the movement of the water penetrating the ground and when it hits the pipe carry it on a fall (slope) to a nearby drain system that it’s connected too (Warren, 1996). It’s a further way ensure that the water table stays beneath the foundations of the build as it stops water from coming through the bottom and instead filters the water away (Harris, 1994).
	A permanent sump pump system could also be used for the basement of the building to ensure that any excess water that makes its way into the walls of the basement is dealt with correctly so that no complications occur as a result (Huber, 2012). This also ensures that further methods of waterproofing as discussed in section 3 can be utilised to ensure the consistent dryness of the building (Huber, 2012). A sump facilitates the need for drainage in the basement and solves any issues of dampness that may occur in this section of the build as any water will be pumped out to the connecting drains like the other methods that would be used in the surrounding areas (Warren, 1996). It is an expensive method when it comes to dewatering a basement but given the efficiency that the system has for the job it makes it a no brainer to make it a part of the build (Huber, 2012).
	
	4.2 – Effect of Sea level/Water Level
	It is important when doing a deep excavation that the water table is lower than the dig itself as it will have a negative impact on the project due to the fact that the ground will be sodden, so it effects the ground bearing capacity of the soil (Padmanabhan, 2019). As a result of this once a well point system has been used to reduce the water table (part 2.3) it is vital to the project that the ground is tested to make sure that it is still structurally secure, using further methods discussed above to ensure that the ground is dry throughout, and if it isn’t then materials must then be introduced to ensure the integrity of the building (Padmanabhan, 2019). Also, if there is dampness in the ground the structure will not pass under the building regulations as the building may fail as a result (Gov.UK, 2016).
	The sites closeness to the coast could also add further complications to the level of the water table. Even though the borehole states that the water table is at 5.7m below the surface it can fluctuate with the tides (McLachlan, 2010) meaning that further investigation must take place in order to confirm whether the site is effected by this fluctuation or not, given the distance from the sea it is likely that it won’t be effected but it must be investigated further to confirm this so no complications occur further down the construction process (McLachlan, 2010). 

5. Vertical Envelope 

5.1 – Façade Choice
A brick and block façade will offer plenty of positives to the client, one of which being that its properties mean that it adds basic levels of insulation from the exterior saving money needed for the insulation layer and making it energy efficient as a result (RandersTegl, N.D), it has a low u-value which means heat doesn’t pass through it very fast and as suggested means it is a good insulator (Designing Buildings Wiki, 2019). The thermal mass is better as a result which is important in this type of structure since insulation cannot be more than 100mm as it would harm the structural integrity of such as building (Bridgen, 2013). The thermal properties of brick also would make the internal section protected from wind meaning the wind would flow over the building as a result.  
	Brick is also extremely durable and has a high compressive strength making it a great material for a building with the lifespan as discussed as it wouldn’t likely fail (Bridgen, 2013) throughout given the right measures in the areas where it’s not so strong (Waterproofing etc). Once installed it’s also a material that doesn’t need any maintenance so is ideal for construction as once it’s done there won’t be any need to alter it. It is also a raw material so is cheaper than other methods such as glass or steel meaning it’s a benefit to the company building the building as it would save huge amounts over the whole building. 
	Would ensure that there is a 100mm cavity wall layer to make sure that the building is insulated to the maximum that it could be given what was stated above, would also reduce the levels of condensation that is present in the building as it adds a further barrier for it as a result (Chudley & Greeno, 2014).
	To use a timber frame due to the sustainable nature of the material and again is a far cheaper material compared to that of alternative methods that might be used in other designs. Timber offers some levels of flexibility meaning that it is suitable for the location (Streamline Design LTD, N.D). It would also reduce the build time due to the nature of which it can erected again being a cost benefit to the company in charge (Streamline Design LTD). 
	Details in the form of drawings of the façade will be in the appendix. 

5.2 – Deconstruction 
Given the materials present it is unlikely that deconstruction could be an option down the road without having to demolish large sections of the wall in order to get anywhere however with a timber frame that can be deconstructed and recycled due to the sustainable nature of the material and it can be re-used or recycled when finished with (Streamline Design LTD, N.D).
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