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[bookmark: _Toc535412915][bookmark: _Toc535509890]Introduction
The purpose of this report will be to act a feasibility study for a client who has commissioned the build of a ten story hotel, with a basement for parking for the customers (See Appendices 1 and 2). As the main contractor and construction manager, decisions have been made on behalf of the client, which this report aims to justify. The construction methods will be justified in relation to the ‘success factors’ that Clamp, et al (2012) raised as being important to the client, which are Cost, Time and the Risk associated with that construction method.   
[bookmark: _Toc535412916][bookmark: _Toc535509891]Background  
[image: ]The proposed location of the site for the hotel will have close access to the city centre, yet good access for customers of the hotel to visit the various marinas and beaches of Swansea (See Figure 1).
[bookmark: _Toc535509931]Figure 1. Image showing the location of the proposal construction site of the project, with a broad location (left), and a close-up image (Right). Also showing the alternative car parks for members of the public when construction begins (Bottom middle) (Google.maps, 2019).


[image: ]The proposed location, SA1 3SA, of the hotel would be ideal, because the current use for this space is a car park. As highlighted in figure 1, if this car park is taken away, there is still many opportunities for the public to park elsewhere in the city. Other factors reinforcing the strength of the site location is that topography of location is very flat, this can be reinforced by the fact that location has an altitude of 10m above sea level (getthedata, 2019). However, the two potential drawback for this location is its proximity to another hotel, the Marriott. Conversely, due to this hotel having a very low ‘Star rating’ this therefore will not be a competitor. The second factor that could raise potential risk to construction is the previous use of the site, as figure 2 shows the area of the hotel would be placed has been in constant use from 1884, through to 1951 and is still in use presently (See Figure 2) (NLS, 2019). [bookmark: _Toc535509932]Figure 2. Image showing two maps, one from 1884 (above), highlighting that the site location was in use. The next map from 1951 (below), with once again, the site location in use, both highlighted with the blue arrow (NLS, 2019).

This constant use through time could manifest as an issue during the initial excavation/foundation phases of the construction. As there could be debris left in the ground from the previous structures. Therefore, if the proposed hotel were to be constructed the client would be recommended to get a full geological survey of the proposed site (Roy & Bhalla , 2017), this would help to understand the potential sub-structures still in place (Khan, et al., 2004).
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[image: ][bookmark: _Toc535509933]Figure 3. The Gantt chart that has been formed for this project, where the smiley faces are milestones, blue arrows are show Finish to start (FS), Green arrows show: Midway to Start (MS) , and Orange arrows are Start to start (SS) (Nolan, 2019). 
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[bookmark: _Toc535509934]Figure 4. Continuation from Figure 3, where the smiley faces are milestones and activity number corresponds with Figure 3. Blue arrows are show Finish to start (FS), Green arrows show: Midway to Start (MS), and Orange arrows are Start to start (SS) (Nolan, 2019).








[image: ] [bookmark: _Toc535509935]Figure 5. Continuation from Figure 4, the Gantt chart where the activity numbers correspond with figure 3, where the smiley faces are milestones, blue arrows are show Finish to start (FS), Green arrows show: Midway to Start (MS) , and Orange arrows are Start to Start (SS) (Nolan, 2019).
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The methods for the construction of this project have been chosen to ensure that minimal risk of any form of failure could occur, due this structure being so large this could be an issue (See Appendices 1, 2 and 3). The construction methods have to be robust enough to be able to cope with such large axial and shear forces that would be applied onto the structure (Jamal, 2017). 
During this construction the utilisation of prefabricated elements will reduce overall construction duration, along-with the added reduction in waste material onsite (Bernstein, et al., 2011). As Bernstien, et al, (2011) states that this would therefore increase productivity during construction, and decrease the amount of staff on the construction site at any given moment, which has benefits to security and staff safety. During the construction phase the site will be regularly spraying the construction area with water to reduce construction dust, due the construction site being located in a densely populated area (HSE, 2013). 
The expected durations displayed in Figure’s 3, 4 and 5 have been calculated using both the Spon’s architect’s and Builder’s Price book, (2018) and the Spon’s Civil Engineering and Highway Price book (2018), to ensure a reduced construction duration the construction manager altered the amount of labour used for each task to try and maximise productivity. However, consequently of this the price for the entire works is higher than the guidelines from the (Spon's Architects' and Builder's Price book, 2018) which states that for a Luxury Hotel, with wet facilities a range of £260,000 to £360,000 per functional room can be used to calculate a rough estimate. A mean average was calculated with the above mentioned range of, resulting in £310,000 for the construction cost per functional room, due to this hotel aiming to achieve 54 bedrooms, the estimated guideline for the construction and fitting would be £1.67million (Spon's Architects' and Builder's Price book, 2018). However, this figure should and will not be taken as the final quote, as the pricing book for the architects does not state the construction methods and break down of costs, this discredits the use of this calculated cost as being a guideline. The costs have been calculated using both Spons books, with the displayed costs including all material, plant hire and labour, using the Spon’s price books to aid with the approximation of the various costs. 
The first and last stage of the construction process is the site mobilisation and hoarding phase, this will allow the site to be safe and secure throughout the construction. This will take 2 days and cost £15,000 (See Figure 3, activity no: 2), then on a hiring basis per week of £1000. The staff facilities to be put in place of day one as to apply with the Health and Safety England (HSE) regulations as for applying staff facilities (HSE, 2018). 








[bookmark: _Toc535412918][bookmark: _Toc535509894]Excavation
The construction method that has been chosen for the excavation phase of the construction is the use of steal ‘Z’ shaped interlocking piles to be implemented for both temporary and permanent basis. These will be driven into a length of a 10-15m, dependant on the strata of the soil and if there is in fact any debris from previous structures as mentioned. The strata of the Swansea is known as the ‘South Wales Coalfield’ (George & Pringle , 1970). The 283 Interlocking piles will form the perimeter of the building, this will take approximately 4 weeks and cost £5673 per week and using 17 members of staff per week(see Figure 3) (Spon's Architects' and Builder's Price book, 2018). 
The interlocking piles will now be acting as a retaining wall structure. Due to the basement level being -4m below ground level the decision was made not to anchor the piles, as the construction methods for the foundation will act as an anchoring like structure (Jamal, 2017). The next phase of the excavation can begin activity number 4 on figure 3. A single 21tonne 360֯ excavator will be used with 16 ‘Muck’Away wagons removing the soil from the site at a rate of £200 per 80tonne load (Derwen Group, 2018). This phase will take up to 4 weeks and costing the project £667,153 per week (See Figure 3 and 6). Alternative excavation methods could have been to not use the interlocking piles to form a retaining structure and then to excavate the buildings footprint using Battered sides (Ou, 2006); However, this would result in higher excavation material being produced which could therefore increase the overall cost of the works (Ou, 2006). On the other hand, the use of battered sides would negate the need for interlocking sheet piles would could result in savings to the project. On this project interlocking sheet piles will be used, because next to the site location are residential builders, therefore to reduce the possibility of the soil failing to retain the loads from the road adjacent to the site location (See figure 1) (Ou, 2006).

[bookmark: _Toc535509936]Figure 6. Graph showing the cost for each month in relation to the activities listed in figure 3. Attention is drawn to months 2 and 8-9 where the highest costs occur during the project (Nolan, 2019).

[bookmark: _Toc535412919][bookmark: _Toc535509895]Foundations 
As shown in Figure 3, the construction of the foundation will take 8 weeks and cost the project £407.829 and on average using 9 members of staff a week. The construction method for the foundation of this project will combine different styles of slab foundation design. This is because for the foundation there is uncertainty in regards to the stability of the soil on the site. A total of 68 Concrete Piles will, much like the interlocking piles, be driven into the ground 10-15 meters, or to refusal at which stage the correct bearing capacity is reached to counteract this uncertainty to the soil stability (FOA.org, 2014). The concrete piles will take two weeks costing £72,657 per week and using 5 members of staff per week. 
Simultaneously to the concrete piles being driven into place, multiple sections of the interlocking piles will be taken out to allow customer access to the underground parking when the project is finished. This will cost £15,524 lasting one week and using 5 members of staff. As shown in figure 3 at the end of activity 6 there is a float for this activity of week, this therefore means the critical path now follows the concrete piles, which is activity 5 (See Figure 3). 
Once the concrete piles are place many different activities have been combined and scheduled into one phase, activity 7 shown on figure 3. The construction of the ramp for the access to the parking which simply will be tracked upon, then once the gang arrives to construct the formwork for the pile caps, beams connecting each pile and for the access ramp for the parking. After which reinforcing bars will used, using links and bars to connect each pile to the pile cap, this reduces the act of shear forces on the foundation and increases the bearing capacity of the concrete (Jamal, 2017). All four of these activities will take 3 weeks to complete, using 15 members of staff per week and costing £5081 per week. Activity 8 the concrete pouring, will take one week to complete using 6 members of staff and due to the higher strength of concrete needed for the deck of the building and the access ramp RC45 was priced per , this costed the project £244,519. Once the concrete has cured the formwork can be removed. 
This style of foundation a ‘pile cap with connecting beams’ method, is very labour intensive, in comparison to using a raft foundation where the loads transmitted onto the foundations are distributed evenly across the entire foundation and thus into good cohesive soil (Fang, 2013). However, because on this project it’s likely that the soil will be cohesive and have good bearing strength values, the use of concrete piles driven to a load bearing level with connecting pile caps and beams is the best construction method. This style of foundation design reduces the likelihood of differential settlement occurring within the structure (Roy & Bhalla , 2017).
[bookmark: _Toc535412920][bookmark: _Toc535509896]Super-Structure
The super-structure will be as shown in (activity 11, Figure 4) will be a steal frame to form the structure of the hotel. This steal frame will utilise the prefabrication method and will take 3 weeks, using 7 members of staff and costing £203,765 per week. The use of prefabricated elements decreases the total duration time. However, during the preconstruction phase when using prefabricated elements the management of the design and specification of these elements is very important and the use of BIM level 3-5 should be used in this project (Bernstein, et al., 2011). This style of super-structure construction reduces the construction duration significantly, as apposed to another construction method that was considered would to a climbing formwork system. Which is immensely labour intensive and could cost the project significantly more. As well as having being more labour intensive there is no structural advantage to using concrete and formwork to form the core of the building, therefore this project will use the prefabricated elements as proposed in figure 3.  
The flooring that will be used will be a MetFloor® 80 22 which has a typical unsupported span of 5.0m (Spon's Architects' and Builder's Price book, 2018). This slab design is a composite floor system, whereby steal decking is used as the decking system and also the formwork for the concrete (which does not get removed), this is then topped with a concrete slab which forms the floor (Yu , et al., 2010). This style of composite decking system is widely used across the construction industry, with several of the different components however essentially the same construction method (Yu , et al., 2010). This activity will take 4 weeks to complete the ground floor and up to the 9th floor, costing the project £89,701 per week and using 8 members of staff each week (See Figure 4).
Offset by one week as shown by Figure 4 activity 13 begins; the instillation of the precast concrete stair units. The stair units will be delayed one week to allow the gang working on the composite floors enough time for them to be cleared from that level and to allow enough time for the concrete slabs to have cured. The stairs will be lifted into place which will be made easy because there is no cladding system yet to be installed the installation of precast elements is made easier. The installation of all 18 stair cases (a set on each side of the building as to adhere to document B of the fire safety regulations (Ministry of Housing, Communities & Local Government, 2018)) will take 3 weeks using 6 members of staff each week and costing the project £32,351 per week. Due to this activity being offset by one week as to allow the composite floor gang enough time, the critical path follows activity 12. 
The final construction stage before the curtain wall cladding system can be introduced is the installation of the four passenger lifts that sit in the centre of the hotel (See Appendices 4). Lift shafts can be dropped into place due to the lack of cladding therefore the lift installation should be more productive. As shown in figure 4 each lift sections have been divided (See Appendices 4), this allows the lifts 1 and 3 to be installed simultaneously because they’re on opposite sides of the building; both gangs can work efficiently and not be conflicted in any way. Followed by the instillation of lifts 2, 4. This simultaneous construction method will decrease the construction duration of the project (Levy, 2006). If the client found that this quote for the construction was too high, there is scope to reduce some fittings in building, for example, only having two lifts servicing the entire building instead of four. Resulting in a reduction the overall cost of construction by £280,000 (Spon's Architects' and Builder's Price book, 2018) . Activities 14-17 are all completely crucial to each other, therefore the critical path will follow the through each of these activities evenly. However, if one activity finishes early the critical path will be dynamic in this sense and thus change to the opposite set of lift installations (Leach , 2014).  
The cladding system that will be implemented for this project has been chosen to be a glass curtain wall system. However, the decision was made to use double glazed glass, costing the project £871,762 per week. The cost of the curtain wall cladding is so high due the volume of the material needed for this project reinforced by figure 6, therefore, if the client felt that this was cost was too substantial the design could be altered to cater for this variation. The curtain wall will take 3 weeks as shown in figure 4, using 8 members of staff. This activity will be on the critical path of the construction, because as shown in figure 4, if this activity is delayed or the previous activity of the lift installation is delayed, the overall construction duration will be lengthened. If using a Traditional JCT contract, delayed completion would be a breach of contract causing loss to the main contractor (Clamp, et al., 2012). 



[bookmark: _Toc535509897]Services instillation 
As shown in figure 4 the next phase of activities will begin a week offset to the curtain wall instillation. The use of offsetting start dates to different contractors has been utilised during the construction as to ensure that the first set of subcontractors have completed their respective tasks on that level of the hotel, this ensures that the different gangs do not interfere with the productivity of the construction (Levy, 2006). The second reason that this has been used for the management of the project is that due to this type of project the services could not be installed until the cladding is finished, however the services on each floor as the cladding is finished, meaning that the services and cladding would be installed simultaneously constantly separate due to the offset start time, which will decrease overall construction time (Leach , 2014).  Activities 19 and 21 have been calculated to have the same duration of 8 weeks, however with varying costs. The instillation of the water and sanitary costing the project £21,257 per week whilst using 15 members of staff. The electrical installation will also have the same duration of 8 weeks however costing £32,226 per week and using 13 members of staff, the amount of staff on site during this period will be the highest of the whole construction (See Figure 7). The critical path of the project would follow activities 19 – 21 bypassing activity 20, the instillation of the wet facilities in the hotel, as a result of this activity has a float until week 48.[bookmark: _Toc535509937]Figure 7. The estimated labour/staff members required in each month, this could alter depending if the project falls behind schedule (Nolan, 2019).

The final two stages of the construction prior to all subcontractors leaving site allowing the entire hotel to be painted (activity 24 Figure 5) is the installation of the bathrooms in each and fittings for the bedrooms. As shown by figure 5 activity 22 will begin first and similar to previous activities activity 23 will be offset by one week to insure there is no interference. Activities 22 and 23 will cost £20,621 and £48,214, and lasting 8 and 7 weeks, respectively.    
The final activity will be painting the hotel along with coating the bare sheet piling as to allow a more atheistically pleasing finish to the basement. This final stage prior to site demobilisation will last 9 weeks, costing the project £27,459 and using 7 members of staff each week. This, therefore, is the final critical path and activity. The handover and demobilisation of the site will take one week, this time will be used to ensure client satisfaction and to complete a survey of the finished structure, with an estimated construction duration of 58 weeks and £8,454,822.20.

[bookmark: _Toc535412927][bookmark: _Toc535509898]Conclusion 
The proposed location of the hotel structure will be built replacing the space’s current use which is a car park, this will not affect the members of public a great deal since there is significate amount of parking alternatives in the city shown in figure 1. An issue that should be raised with the client is the need for an in-depth geological survey of the proposed site as to ensure that there is no underlying debris from previous structures in the soil shown in figure 2 (Roy & Bhalla , 2017). Construction methods chosen for the client have been done so to negate any risks associated with cost, time and quality. The highest costing construction phases are in months 2 and 8-9, the excavation phase and the curtain wall construction. The construction phase will be overlapped where is possible to reduce to the overall duration of the project. The critical path follows the construction however bypassing activities such as activity 20, whereby activities had sufficient float. If the client felt that the estimated cost was too significate it would be suggested that the quality of fittings could be lessened, including the possibility of changing the design to reduce the need for 4 lifts, or to not use a double glazed curtain wall system. The overall cost of the construction is £8,454,822.22, with a construction duration of 58 weeks as shown in figure 5. The overall construction duration during this planning phase has been reduced by using prefabricated elements where possible; in an attempt to increase productivity on site and reduce construction waste (Bernstein, et al., 2011). The duration of the construction has also been reduced by using simultaneous construction with the use of having multiple subcontractors working on the structure. However, the estimated duration and costs can also be used as a guideline, for example, there has been no percentages added onto the duration to allow for inclement weather or during the construction a financial crisis; therefore both the duration and cost could be increased by 10-15%, this is the risk that only the client can bear (Clamp, et al., 2012).
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Appendices 1. A cross section of the Hotel, drawing provided by the client.









[image: ]Appendices 2. A plan view of the basement design and specification, Scale 1/300 provided by the client.



[image: ]Appendices 3. A plan view of the reception, and wet facilities area. Scale 1/300, provided by the client.





[image: ]Appendices 4. A plan drawing of a standard floor, of which the hotel has 9 of these standard floors. Also highlighting the four lifts needing to be installed, whereby lift shaft number 1 is that of the far left and lift 2, 3, 4 and the lifts right of that respectably.  Scale 1/300, provided by the client.













Cost forcast 

Month: 1	Month: 2	Month: 3	Month: 4	Month: 5	Month: 6	Month: 7	Month: 8	Month: 9	Month: 10	Month: 11	Month: 12	Month: 13	Month: 14	Handover	32018	2007132	817548	254680.7	614048.5	455859	373328	1947310	1060162	172276	297697	259482	109839	10983	42459	Duration of project


Cost (£)



Estimated Labour required

Month:1	Month:2	Month:3	Month:4	Month:5	Month:6	Month:7	Month:8	Month:9	Month:10	Month:11	Month:12	Month:13	Month:14	handover	20	53	41	35	26	46	40	51	128	101	56	12	28	28	12	Duration of project


Amount of labour
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