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Introduction: 
This document contains the processes considered appropriate to achieve the construction of a thirty metre by thirty metre square, twenty Storey building that includes three floors of underground car parking which are accessed and exited at existing the ground level. 
Due to the site location which is relatively close to a tidal beach and an existing Marina basin, Cofferdams are considered a requirement to encompass the entire development area prior to any excavation of the site taking place. A temporary drainage solution has been designed to function whilst any excavation or construction is taking place on site prior to completion of the development. A further detail considered in this document concerns the development site location which is an existing car park in an urban area with the existing roads and neighbouring areas in constant use. The volume of the material required to be removed from the site is considered in relation to the existing road usage by neighbouring properties and the general public. A factor in this consideration is the nearest facility to take the excavated material being situated five miles from the development site, the impact of this operation on other road users has been considered. 
The design requirement of three floors of an underground car parking space is impacted by the location of the site. Consideration of the existing water table, the tidal beach and the Marina basin have been included in the final design of the building and the construction processes and techniques required to complete the development. With the permanent drainage solution designed in agreement with the appropriate authorities and being implemented on completion of the development. This design being a major factor in the construction processes required to complete the development. 
The sustainability of the completed building design and the materials specified is considered in this document. The seventeen floors of the building above ground level have been designed with the sustainability of materials used and the ability to maintain the building in an economical manner was considered. With the final façade specified for the completed building detailed to allow for economical maintenance of the structure throughout the life of the building. The façade materials are specified and detailed from the consideration of sustainability of the product, allowing for the exterior of the building to be replaced, adapted or deconstructed in the future. 
Notifications and Statutory Requirements Prior to Commencement on Site
It is a requirement or statutory obligation for the client due to the size of the construction project to notify the Health and Safety executive (HSE) prior to any works commencing on site. The notification required is in the form of an F10 – Notification of construction project form (HSE.gov.uk). 
Notification of all public utility bodies, infrastructure suppliers, namely Electricity suppliers, Gas suppliers, Water suppliers and Telecommunications is required prior to work commencing on the site. Statutory bodies requiring notification prior to work commencing on the site include the Local Planning Authority, Local Building Regulations department, Highways Authority and the Environment Agency. 




Commencement of works on site
The design of the excavation works to be carried out on site have been considered to allow for removing the minimum amount of excavated material. Whilst accommodating a safe working environment and a temporary drainage system designed to allow for the existing water table, surface and ground water evident on the site during construction works. The design of the de-watering system for the development site area has been carried out by specialists. The system designed is a pump system with the appropriate number of deep bored wells required to de-water the site to allow for excavations to commence. Further details of the de-watering system will follow in this document.
The instillation of a Cofferdam system (Double Skin Cofferdam) (DSC) of Thirty-Two metres by Thirty-Two metres encompassing the footprint of the designed building of Thirty metres by Thirty metres as designed by structural engineers. There are various types of cofferdams for on land use, examples of these are cross braced sheet piles and anchored sheet piles with earth berm. The system is specified by the specialist engineers will allow for existing conditions on site and any potential changes to the site conditions. The DSC as designed is required to prevent the ingress of sea water or surface water to the site during construction. It is considered that the DSC is suitable for the development site due to the potential high-water depth on site with the DSC able to restrain up to twelve metres depth of water (Constructor.org – water resources). 
Figure 1 – Example of Double skinned Cofferdam 
[image: Construction Details of Double Walled Cofferdam]
In figure 1 a DSC is shown as an example for representative purposes only. The DSC for the project has been designed by a specialist structural engineer with an excavation depth of eight metres to accommodate the designed building. It can be seen in figure one to prevent leakage of water into the site the steel sheet piles of the Cofferdam are driven into the terrain to a depth calculated by the specialist engineer who has determined the soil type and water table level to stop the hydraulic pressure of the water outside the Cofferdam entering the development site (YouTube video on Cofferdams).
Figure 2 – Example of a cofferdam surrounded by water
[image: ]
Included in figure 2 is an example of a DSC in use completely surrounded by water. This example does not show the development site pumped out for construction purposes. Due to the location of the development site this situation could potentially happen with a combination of a high tide affecting the existing ground water and the land around the exterior of the cofferdam.
Dewatering of the Construction Site Area
On completion of the cofferdam system designed by specialists it is proposed to dewater the site inside the cofferdam walls by installing deep bored wells due to the depth of the excavation required on site. Deep bored wells are suitable for excavations more than five metres with the development site requiring excavations to eight metres. The dewatering by the deep bored wells is required to lower the subsurface water level to below the eight-metre excavation required for the development. The amount and number of deep bored wells required to dewater the development site has been designed by specialists, once dewatering of the site has been achieved the hydraulic water pressure acting against the cofferdams should maintain a dry site as described in figure 1. The dewatering system specified is considered a temporary drainage system to allow for construction of the building and site development. 
Excavation of material and removal from site
The design of the building requires excavation on the development site to a depth of eight metres, this depth allows for three floors of underground car parking with a finished floor to finished floor height of two point five metres for the first three storyes of the building. 
This document allows for an excavated site area inside the DSC of thirty-two metres by thirty-two metres which allows a one metre access between the cofferdam and the building footprint. This amount of excavation will yield 8,192 cubic metres of material to be removed from the development site. Details of the site plan and excavations including the ramp can be found in appendix 1. Further in appendix 2 a section through the excavation shows the ramp at half its length. 
The amount of 8192 cubic metres relates to approximately 18,000 tons of material. This amount of material will require a minimum of three number JCB, JS370 Tracked excavators, the specified machines having a digging reach of 8.084 metres depth in front of the machine. It is specified in this document to use four number 16 ton al-terrain dumpers to carry the excavated material up a ramp of no more than twenty-two point five degrees. This is the maximum permitted gradient for a ramp on site under health and safety legislation (Health and Safety Executive). The ramp on site being a minimum of thirty-two metres long without the turning corner included. The 16-ton dumpers will carry the material to an area at road level on the site where the excavated material will be reloaded onto twenty-ton road legal lorries, as is a requirement by the HSE to move any excavated material more than 1km from the site. 
Due to the excavated material travelling five miles from the development site this document allows for each twenty-ton lorry to remove three loads of excavated material from the site every hour. With eight hours in a normal working day 480 tons of excavated material can be removed from the site in one day. It is considered four twenty-ton lorries will be used and will remove 1,920 tons in one day. This document allows for the 18,000 tons of excavated material to be removed in ten working days, with one machine loading each lorry on return to site. 
Basement Construction and Steel Frame
On completion of the instillation of the cofferdam system, the dewatering of the site and the excavation of the construction area, the construction of diaphragm walls will take place to form a water-proof barrier between the backfilled ground on the outside and the internal three floors of car parking space on the inside will begin. Diaphragm walls are reinforced concrete walls that can be cast-in-situ, this method causes little or no vibration to the ground which could affect adjoining land. The design of the diaphragm wall provides low water permeability and within its design will retain the ground on the outside. A plan version of a diaphragm wall for representative purposes only can be seen in appendix 3. The diaphragm walls required for the project are designed by specialists to take account of height of retainment required and the water table and water pressure in the existing ground. 
On the inner face of the diaphragm walls to the three floors of car parking below ground floor level in the building, the Newton 500 wall membrane system will be installed. The system will incorporate the use of the Newton 400 liquid membrane to the outer face of the diaphragm walls, with the instillation of the Newton base drain around the perimeter of the building as shown in Newton technical information.  The Newton base drain will collect all potential water ingress at the perimeter of the building which will be taken to a sump where a centrifugal pump will pump any water into the existing surface water system with agreement by the local authority. The pump required will be sized and specified by a specialist engineer, an example of specialist pump suppliers is ‘Michael Smith Engineers Ltd’ (Michael Smith Engineers Ltd, 2020).
Inside the area of the diaphragm walls the building will have driven piles as designed by a specialist engineer. The design and scope of the piles will accommodate the final layout of the building and the façade specified for the completed exterior of the building (YouTube driven Piles).
Façade of Building 
In this document the vertical envelope of the building is specified to be encompassed by glass using a curtain walling system fixed to the steel frame of the building as designed. The curtain walling system specified is a non-structural cladding system (Design Buildings Wiki) which is to be fixed to complete the exterior of the building. The reference for this system is SL52 Curtain Walling System as supplied by aluk.co.uk. The system can be supplied in a range of colours, including a dual colour option allowing for polyester powder coating or adonised finishes. Options are available for glazing and infill panels which can accommodate glazed units or infill panels ranging from 6mm to 50mm in depth.
Further details of the curtain walling system can be found in appendix 5 which details the jointing method for the system to take glazed units or infill panels and also the fixing specification to fix the curtain walling to the steel framework of the building. The transom and mullion details shown in appendix 5, show a system that can accommodate various depths of unit to form the exterior wall of the building. Further the thermal profile of the product is shown in Appendix 5 which eradicates cold bridging at the point of the fixing of any curtain walling to the steel frame of the building (AluK_SL52_Data_Sheet). 
The glass units of the building which form the main area of the exterior façade will be glazed using Pilkington ‘Suncool’ glass which achieves some of the lowest U-values for insulating glass units. The Suncool range also offers solar control options to either restrict light into the building or increase solar gain when required. The units will also be self-cleaning (Pilkington 2019). Further, by using the AluK SL52 curtain walling system and the glass specified the building can be maintained, altered and updated with ease throughout the life of the building. As can be seen in Appendix 5, the curtain walling system specified allows for the units or infill panels to be changed and updated with minimal disruption to the building. 
Conclusion 
In conclusion the building design, construction techniques, specifications and processes detailed in this document are based on the information supplied by others. Further information if made available could have an impact on the contents of this document. An example of future information if made available that could affect the processes specified is the diameter of the circle on the drawings supplied that encompasses the site. A further example of an information change that could affect the processes and specification within this document would be details of the elevation of the site in relation to the tidal beach and marina basin. 
The location of the development site created problems for construction processes required to complete the project. The use of DSCs is considered a necessity for the period during the construction of the project to achieve a safe working environment. The use of, and the number of lorries specified to remove excavated material from site has been considered against the local road usage and the impact on the surrounding area. The use of diaphragm walls in the underground areas of the building are considered the most effective way to achieve existing ground retention and the limiting of future water ingress into the completed building. All of the proceeding items are considered required by the uniqueness of the design and the requirement of three storeys of underground car parking. 
Further, the specification of the curtain walling system and the glass specified for the façade have been considered against the requirement of the building to be designed with buildability, flexibility and sustainability in mind. The specified glass for the façade is recyclable and reusable in the future as is the aluminium curtain walling system specified. With glass and aluminium are materials that can be recycled constantly if the resources to recycle them are made available. I consider that this building as designed would be considered energy efficient and due to the recyclability of glass and aluminium the building would have a low carbon footprint. 
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Appendix 3 – Example of a Concrete Diaphragm Wall 
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Appendix 4 – Example of Newton Waterproofing System for Perimeter Diaphragm Walls  
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Appendix 5 
[image: ]







[image: ]
[image: ]
2

image3.jpeg
oy





image4.jpeg
CouaMIXg





image5.png
Exterior

Reinforced wythe

EEE

Internal cavity (void)

“ J|~—=— Rib (crosswall)

Rib ‘
spacing

Interior





image6.jpeg
Newton System ———=
400 liquid
wtarproofing
membranes are
available

Strongly
recommended
for improved
water tightness
of block
constructed
walls

System 300
Newton System
waterbar at
construction
joints (Newton
303 PolyProof
shown)

Retaining wall of concrete or masonry

Wall (Newton 503 or 508)

Newton MultiPlug

Dry-lining frame - timber or metal as showr
Insulate cavity as required
Newton C Strip

Newton Overtape

Newton Basedrain (see note A)

Floor Membrane (Newton 503, 508 or 520)
Closed cell flooring grade insulation
Screed (see note B)

Newton 403 HydroBond is available a pre-applied bonded and self-healing
sheet membrane to further waterproof the structure.




image7.png
M facad X @ AKX

o Mail - x | UWT x | B Coffe x | @ Types x | @ Comr x | @ 2605 x | NJ DESK x

C @ File | C/Users/liam_/Downloads/AluK_SL52_Data_Sheet pdf

Apps [ Perfect RoastPotat

AluK_SL52_Data_Sheet.pdf

M Gmail @ Youlube BY Maps [ Project qualityplan.. @) Suppliers for desia

I covin x | @ @0 x | + - a8 x

]
m

n QO Type here to search

SL52
Transom

il

ol





image8.png
M facad X @ Ak X R Mail- x | fa uwT x | f) Coffe x | @& Types X | @ Comy x | @ 2605 x | NI pesic x | [ Cavity X | @ @2C x | + = X

C @ File | C:/Users/liam_/Downloads/AluK_SL52_Data_Sheet.pdf Q. ° [+ ]

i Apps ) PerfectRoastPotat.. ™M Gmail @ YouTube RB¥ Maps Project quality plan... Suppliers for desig...

AluK_SL52_Data_Sheet.pdf

<

ﬂ O Type here to search 0





image9.png
M facad X @ Ak X R Mail- x | fa uwT x | f) Coffe x | @& Types X | @ Comy x | @ 2605 x | NI pesic x | [ Cavity X | @ @2C x | + = X

C @ File | C:/Users/liam_/Downloads/AluK_SL52_Data_Sheet.pdf Q. ° [+ ]

i Apps ) PerfectRoastPotat.. ™M Gmail @ YouTube RB¥ Maps Project quality plan... Suppliers for desig...

AluK_SL52_Data_Sheet.pdf

SL52

al Thermal Profile

<

ﬂ O Type here to search





image1.jpeg
SHEET PILE

GUIDE PILE

Fig. Double Walled Cofferdam
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