 Construction Methods & materials
Identify the construction methods and machinery used & Justification of selections.

A) Construction Methods and Machinery Selection for Driven Piles and justification
Construction Methods
Driven Piles has been chosen as the foundation choice for this project. The Riverside Health Centre allows for driven piles to be installed due to the soil conditions and the need for a stable foundation that will support the multi-story structure in Port Talbot.
The Construction methodology choice has been driven by the following steps:
Site Investigation & Soil Analysis
Through the feasibility study prior to commencing construction a thorough site investigation and soil analysis have been completed that have been used to determine soil composition, bearing capacity and other factors. This information has been used to guide the pile selection and installation method of driven piles.
It was identified that soil composition is made up of the following:
· 0m-6m Made Ground consisting of mainly ash, clinker, slag, and gravel.
· 6m-8m Firm brown sandy clay with some gravel 
· 8m-15m Dense gravel and brown very sandy clay
· 15m-25m Moderately compact becoming very dense gravel and sand.
Pile Design
Due to the soil composition outlined above based on historic data it was determined that piles will be 300mm x 9m in depth. There were several reasons this depth was chosen due to the advantages that clay layer provides. The first of which is uniformity, clay soil and dense gravel provides a composition that is more uniform compared to other soil types which can provide a consistent support for driven piles at this depth. It also provides cohesiveness due to the particles of clay providing a good lateral support to the driven piles that will overall reduce the risk of the pules buckling and deforming. The third is the high load bearing capacity which will allow it to support the weight of the structure and transmit to the deeper layers. Clay and gravel also provide minimal settlement over time due to the cohesive nature of the soil.
The structural engineer has suggested and designed this length and diameter and spacing on the site to ensure that correct capacity and loads are accounted for as well as other geotechnical factors, to ensure the stability and structural integrity of the foundations.
One of the reasons this methodology was chosen as driven piles compared to auger bored piles as that method involves drilling and removal of soil. In this project it has a very tight timeline where completion has been required within a certain window although we are overrunning from approval from the client, we want to minimise the project as much as possible and the benefits of driven piles outweigh those of auger as it is a faster and more advantageous in meeting project deadlines.
Another benefit is the minimal soil disruption because of driven piles as it doesn’t disturb the surrounding soil or the need to excavate, in areas such as the town of Port Talbot, where minimising disturbance to properties and the identification of potentially contaminated ground eliminates that risk completely.
Machinery Selection
The machinery selection for these works will be Hydraulic Pile Drivers to install the piles into position. This is to allow for sufficient quality control process to monitor pile alignment, depth and integrity, site constraint restrictions, safety and environmental consideration and project timelines. This will be discussed in detail in the justification of selections.
After piles have been installed testing and certification will be carried out to verify the load-bearing capacity of the piles to ensure the compliance of the specification of the design for the buildings.
Construction Methodology
The objective of this section is to outline the procedures for the installation of driven piles at the Riverside Health Centre. The Driven piles will allow for the building to be supported efficiently.
Site Preparation
The site will be cleared to allow for the pile installation, remove any debris, obstructions and vegetation that may be on site, the pile locations will then be marked out on site as per the structural drawings.
Mobilisation of Equipment and Materials
The mobilisation of equipment and materials will occur where the piling rig and cranes will be moved onto site and the delivery of piles will occur and all other machines moved onto site. All other materials such as pile caps, reinforcements are moved onto site.

Pile Driving Operations
The pile rig will be moved into the designated pile locations ensuring that the alignments and stability are correct to allow for piling operations, the piles will subsequently be installed using Hydraulic Pile Drivers. The piles will be monitored for depth and alignment to ensure compliance and they will be adjusted accordingly for the duration of the works.
Safety measures/Quality Control/Environmental Considerations
Safety
· PPE will be made mandatory for all those on site in pile operations and those nearby.
· The work area will be made secure with barriers, warnings, and cones to prevent un-authorised access.
· Noise levels will be monitored to conform with local noise restrictions i.e. no piling after 8pm.
Quality Control
· Periodic inspections and testing to verify their integrity and performance for the duration of the works.
· Pile Integrity Testing (PIT) to assess the continuity and structural soundness of the piles.
· Load testing on piles will also be carried out to assess load-bearing capacity and compliance.
Environmental Considerations
· Using driven piles will minimise environmental impacts and measures to mitigate dust, noise and air emissions during pile operations.
Documentation
All pile locations will be documented and updated on as-built drawings along with any inspection and testing results.
Conclusion
The method above outlines the procedures and justifications for this pile method selection, by following these steps above it will allow for the successful completion of project.




B) Construction Methods and Machinery Selection for Steel Frame Construction and justification
There are several construction methods that can be used dependant on site conditions, materials, and project requirements. As per the client’s specification a steel frame construction has been chosen as the construction method in this case as it has been determined as suitable for the project.
A steel frame construction involves using a structural steel beams and columns that will create the buildings framework and it offers several advantages in this method of construction. The first of which is the strength and durability that it provides through a high strength-to-weight ratio for our three-storey building that also features a pool on the roof. The process is also faster than traditional methods as the structural steel is fabricated off site and are then erected on site. It also provides flexibility for our varying floor layouts.
[image: Steel Frame Construction]Steel Frame Construction example (understandconstruction.com, 2023)





Construction Methodology
There are a variety of stages involved in the construction methodology of the steel frame these will be explored below via design and planning, site preparation, foundation requirements, steel fabrication, delivery and erection, enclosure and cladding, finishes, safety, and a variety of machinery used.
Design and Planning
The construction process will begin by utilising the architectural and engineering drawings to help format the building layout, structural requirements, dimensions and material specifications, the structural drawings completed by APEX construction will be used to locate beams and columns and connections that allow for the correct connections throughout the structure.
Site preparation
The site preparation will include clearing the construction area after the foundations have been completed, it is essential to ensure access routes and are maintained so that material delivery is efficient for construction.
Foundation construction
The piled foundations are suitable for this type of construction to support a stable base for supporting the steel frame structure with concrete foundations on top of the driven piles.
Steel Fabrication
All Steel will be fabricated off site inclusive of beams and columns and delivered to site and stored accordingly ready for use in construction.
Erection of Steel frame
All Steel frame components will be transported and assembled into the building frame using cranes and lifting equipment such as forklifts, telehandlers, and elevating work platforms. The steel columns will be erected first, subsequently the beams will follow and finally connections which will be bolted together forming the final frame.
Enclosure & Cladding
Following the erection of the steel frame, the building will be enclosed with curtain walls, floors, walls, roof, and cladding. The cladding system will help provide insulation, aesthetic finishing and weatherproofing to the structure.
Quality Control & Testing
During construction the steel frame will be quality checked and inspected prior, during and after installation thus to ensure the integrity and performance of the steel frame structure.
Safety Measures
All PPE will be issued and required for all those involved and on site during the erection of the stell frame, fall protection systems will also be in place. 
Machinery Selection
During the construction of the steel frame a variety of machinery will be used and are listed below:
· Cranes; will be used for lifting all steel components into place during the erection process.
· Telehandlers/Forklifts; will be used to transport smaller steel components around site and from the delivery HGV’s that arrive to site.
· Elevating Work Platforms: Scissor lifts will be used to access any elevated sections during steel frame construction for bolting, as-well as cladding systems and finishes on the outside of the building. 
Conclusion
The erection of the steel frame involves a series of planning via fabrication, erection and finishes to ensure that the health and wellness centre is constructed effectively, the building construction will utilise a variety of equipment and machinery and will be tested during construction to ensure there are no defects.
Machinery Selection – Hydraulic Pile Drivers
The Riverside Health Centre project has significant soil conditions and considerations that need to be made, therefore a foundation system via driven piles requires a certain machine selection via the form of hydraulic pile drivers, diesel impact hammers or vibratory Pile Drivers.  Overall, the selection of driven piles in line with the machinery chosen aligns with the project’s objectives ensuring meeting structural stability, construction timelines and sustainability and environmental principles.
Hydraulic Pile Drivers were selected for a variety of reasons it is the most superior choice of selection, these machines offer control and precision during pile installation, they are suitable for a range of project especially those with strict tolerances and complex foundation requirements. They are also capable of driving piles with varying diameters and lengths (Hakim, A.R. and Akbar, A., 2017). They are also very compact and easily manoeuvrable and are especially equipped for sites that have minimal space, our site has limited space due to nearby roads and businesses that require deliveries on a daily/weekly basis, also with construction needs for foundations behind the health and wellness centre offers a great option for our foundation machinery. It is also regarded as a very safe, reliable, and productive alternative to other options.
Hydraulic Pile Driver Machine (Roadsky, 2023)










Diesel hammers however comparatively generate significant emissions, proper maintenance and adherence to environmental regulations, as port talbot and Wales strive for net-0, they also produce significant noise and with businesses (Rahim, 2008), residential and commercial properties and therefore not as suitable as Hydraulic Pile Drivers it was an option that was considered but not selected. Vibratory Pile Drivers were also considered but they typically have significantly longer installation times (Rahim, 2008) and due to the constraints outlined in the programme was not suitable as an option in this instance.
Hydraulic pile drivers were the selected equipment due to its versatility, efficiency and lower emission and noise output; it has allowed for precise controls for more accurate and reliable pile installations.
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