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Introduction
	Three levels and a basement make up the proposed mixed-use theatre and performance facility in Merthyr Tydfil, which has a Gross Internal Floor Area (GIFA) of 3,000m². The project location poses several geotechnical issues because it is located on a brownfield site that was once used as a bus stop. These include the existence of archaeological hazards, elevated groundwater levels, and pollutants like radon and asbestos. The foundation design considerations, analysis, and justification for the suggested foundation solution are all thoroughly covered in this substantiation.
Site Assessment and Ground Conditions
	According to the site history, the location was formerly a bus stop, which raises the possibility of buried services and structural relics from the 18th and 19th centuries. Compacted fill makes up the soil conditions, and its bearing capacity is predicted to be between 100 and 150 kN/m². Strong waterproofing and dewatering techniques are also required because to the comparatively high groundwater table. Effective mitigation measures will be necessary due to the possibility of asbestos contamination and radon emissions that have been measured at levels between 5% and 10%. To precisely locate subterranean services and evaluate archaeological concerns, a thorough geophysical study is advised.
Load Analysis and Structural Requirements
	The site's overall load assessment, including dead loads, live loads, and the dynamic loads expected from performance areas, is 15 kN/m² in terms of structural needs. Localized reinforcement is required since stage equipment and rigging systems will place concentrated loads in particular areas. The development of the basement raises the lateral earth pressure even further, necessitating the use of extra stability measures and efficient drainage techniques.


Foundation Options Analysis
	A reinforced concrete raft foundation, pile foundations, and shallow pad and strip footings are among the foundation solutions taken into consideration. Shallow footings are not advised because of the varying soil conditions and high groundwater levels, even though they are appropriate for consistent soil conditions with mild loads. Despite their ability to reach deeper load-bearing layers, pile foundations would be more expensive and complex due to the possibility of groundwater intrusion and archaeological discoveries. A reinforced concrete raft foundation is the suggested remedy. By distributing loads uniformly, this method successfully reduces differential settlement. Additionally, it incorporates a ground gas membrane and radon barrier to mitigate contamination threats, and it has an integrated drainage layer to manage elevated groundwater levels.
Recommended Foundation Solution
	The reinforced concrete raft foundation's design calls for a minimum thickness of 300 mm, which rises to 400 mm where columns are positioned. In places that are subjected to heavier stresses, the reinforcement consists of A393 mesh on the top and bottom, with H16 bars spaced 200mm apart. According to Eurocode 7 (EC7), the permissible settlement is 25 mm, however the estimated settlement, predicated on the use of compacted fill and stiff clay, falls between 10 and 15 mm. A 1.5mm HDPE membrane that acts as a radon and methane barrier and is covered with a 300mm granular drainage layer is suggested to reduce ground gas and water intrusion.
Sustainability and Environmental Considerations
	Several sustainability factors are considered in the suggested foundation design. To reduce the impact on the environment, recycled aggregate will be utilized for the drainage layer. Furthermore, the possibility of integrating geothermal technology beneath the raft to enable sustainable heating and cooling will be investigated, and permeable pavement solutions are taken into consideration to lessen surface water runoff.
Conclusion
	In summary, the reinforced concrete raft foundation fits the unique geotechnical circumstances of the brownfield site and offers the best possible balance between load distribution, ground gas mitigation, and structural integrity. The foundation satisfies both structural and environmental criteria because to the design's careful consideration of possible archaeological consequences, groundwater management, and pollution mitigation.
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