


Topic proposal.

How Modern methods of construction affect the triple constraints of projects within the chemical manufacturing industry in the UK.

Rationale.

There are lots of published research and case studies on the importance of the triple constraints, see figure 1. Showing the triple constraints, and how these constraints can determine if a project will be successful or not. There is also a lot of academic information and published resources on Modern Methods of construction on the triple constraints but there is little information on how these affect projects within the highly regulated and controlled chemical manufacturing industry in the UK.
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Figure 1. triple constraints


Research question. 

What impact will modern methods of construction have an on projects in terms of risk, quality, and resources within the chemical manufacturing industry in the UK?

Justification.

This is an important area to explore due particularly in the UK and wider European region that is seeing a manufacturing decline due to weak demand, global over supply, and macro-economic pressures like high wages, high energy costs, and green tariffs. 
UK Chemical manufacturing needs to remain competitive on the global market and there is a need to explore whether innovation, like Modern methods of construction, positively or negatively impacts reliability and improvement projects undertaken within chemical manufacturing. 
Reliability and improvement projects can vary greatly in size and complexity, they can range from the installation of a single piece of equipment and services to full production business unit construction this study will aim to gain data from a mixture of projects in terms of duration, financial investment and complexity. 

Aim

Quality and risk can be affected using Modern methods of construction as an example the use of robotics can eliminate the necessity to complete high risk activities like confined space entries but may affect the quality of the work being conducted within the confined space with the elimination of human skills, abilities and judgements to make decisions on the work completed.
With the closure of many chemical and heavy industry plants across the Uk and large scale publicly funded projects such as Hinkley point underway the UK has a decreasing number of suitably skilled resources available to undertake projects within the chemical industry, MMC could directly impact the resources required to complete projects and the existing skillsets of these resources required to complete a construction project within a COMAH manufacturing facility. Resources have a direct correlation to project risk and quality. 
The aim of this research is to evaluate the effects of modern methods of construction have on the number and skills of resources, the quality of the tasks completed using MMC, and the project risks when using MMC on projects undertaken in a COMAH manufacturing facility.

Objectives

To identify what MMC are used in lieu of traditional construction activities in a COMAH chemical manufacturing facility.

To identify projects that have used MMC in lieu of traditional construction to further assess the effectiveness of MMC in terms of resources, risk, and quality.

To Compare the effect of using MMC compared to traditional construction on a high hazard construction activity in terms of resources.

To evaluate the effect of using MMC on activities within a construction project in terms of the effect on controlling risk on a construction project.

To Evaluate the effect of MMC compared to traditional construction on construction activities in terms of the quality of the completed work.
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Toor, S.-R. and Ogunlana, S.O. (2010). Beyond the ‘iron triangle’: Stakeholder perception of key performance indicators (KPIs) for large-scale public sector development projects. International Journal of Project Management, 28(3), pp.228–236. doi:https://doi.org/10.1016/j.ijproman.2009.05.005.
‌
A study into the KPI’s for large commercial construction using a public sector case study. A review of how important the traditional iron triangle is and whether projects now use more KPI’s, both qualitative and quantitative to deem whether a project is a success or not.
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A study into what makes a successful project and how this relates to the iron triangle in terms of schedule, cost, and quality using qualitative data. The conclusion is that the data shows that what is perceived as important to construction professionals supports the iron triangle principle.

Sajad Tabejamaat, Ahmadi, H. and Behnod Barmayehvar (2024). Boosting large‐scale construction project risk management: Application of the impact of building information modeling, knowledge management, and sustainable practices for optimal productivity. Energy science & engineering, 12(5). doi:https://doi.org/10.1002/ese3.1746.
‌
A study into project productivity and risk management and the effect BIM and sustainable practices, waste reduction, has on these. Positively favouring the addition of BIM to a project in reducing risk, increasing productivity and reducing construction pollution.
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A journal covering lean principles and innovative MMC to make construction sustainable, highlighting a range of different MMC’s that are available to compliment lean construction management principles. 
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This book covers preconstruction, construction, the various elements of a building and defects during the operational phase of a building. The book covers Modern methods of construction and traditional construction, however there is no definition for which techniques are classed as modern methods of construction. The book focuses mainly on residential construction, although some of these elements are transferable to industrial construction. 
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Mačková, D. and Spišáková, M. (2015). Comparative Analysis of Houses Built from Insulating Concrete Formwork – case Study. Selected Scientific Papers - Journal of Civil Engineering, 10(2), pp.139–146. doi:https://doi.org/10.2478/sspjce-2015-0025.

This research article looks at changing traditional construction walls in residential buildings to a modern method of construction using insulated formwork to enhance the performance of a building. The paper only looks at this modern method of construction and suggests there may be benefits of using modern methods of construction without qualitative and quantitative research on these benefits. The qualitative research focused on the end users of the buildings and what they preferred rather than looking at the impacts on construction projects. The quantitative research assessed the cost impacts on construction and the operation of the building. Although providing further information ona potential M.M.C technique, insulated formwork, the research does not assist in evaluating the use of M.M.C on construction projects.

Mackova, D., Spisakova, M., Kozlovská, M. and Svajlenka, J. (2016). Environmental Assessment of Buildings Constructed by Modern Methods of Construction. Applied Mechanics and Materials, 861, pp.601–608. doi:https://doi.org/10.4028/www.scientific.net/amm.861.601.
‌
This research article assesses the effectiveness of M.M.C material types on the performance of a building analysing the effectiveness of SIP panel and insulated concrete, in particular life cycle assessments. This research does not investigate any other forms of M.M.C and does not assess the impact of these materials on the preconstruction or construction phase of a project. This research does not evaluate the factors in terms of risk, quality and resource. The research uses modelling and data, quantitative, to evaluate the material performances.

Riley, M. and Cotgrave, A. (2014). Construction technology. 2, Industrial and commercial building. 3rd ed. Basingstoke, Hampshire: Palgrave Macmillan.

This book Covers a broad range of aspects relating to commercial and industrial construction of buildings, comprehensively including the various elements that make up commercial and industrial buildings. The book looks to define the difference between traditional and modern construction and also looks at some of the Modern methods of construction that are available in industrial building applications. These include panelised systems, building information modelling, substructure and superstructure technologies like modern piling methods and Glulam beams.
This book has helped me to understand the range of technologies and techniques to focus on when looking for project examples that have used M.M.C. along with the definition for sustainable construction which is the overarching rationale behind the research topic. The book however does not give an exhaustive list of M.M.C that are available and extensively list the advantages of M.M.C over traditional construction but does not give disadvantages or limitations for these that would assist in understanding the potential impacts for these methods. The book does not give direction for further reading on the topic.

Sánchez-Garrido, A.J., Navarro, I.J. and Yepes, V. (2024). Sustainable preventive maintenance of MMC-based concrete building structures in a harsh environment. Journal of Building Engineering, [online] p.110155. doi: https://doi.org/10.1016/j.jobe.2024.110155.

This article looks to evaluate methods used in the fabrication of concrete slabs using a coastal environment for the assessment of the study. The article refers to Modern methods of construction however this solely for the construction of the concrete using various additives with a view to assess the sustainability, and longevity of the completed product and reducing operational costs of a building. 
This article does provide information on how changing the design of concrete will affect construction in terms of risk due to supply chains but focuses on the operational phases and does not give details on how material additions directly affect construction projects.
‌
Consider clarifying what type of projects you are considering? What sort of things would you be building using MMC? 
Have a think about the methodology? I would recommend maybe looking at case studies, these could be specific to the chemical industry or more general and then you link it back to how it could be incorporated. Maybe consider interviews or surveys to go along with this. 

No.2 There is an interim deadline on Monday for your Aims and Objectives. I have been asked about what I am expecting to be submitted. This should be your overarching aim. This will likely be a single (longish) sentence, maybe up to 20-30 words (although if you include more detail that is fine). Followed by ~3 (Maximum 5) Objectives that basic explain how you are going to achieve this aim. These will be bullet point sentences, probably more like 10-15 words long. Think about clear action verbs like "To identify", "To analyse", "To compare", "To assess" etc. As per the previous deadline, this is not an official deadline so you won't be getting graded but I will be looking at these and providing feedback for you to incorporate into your final submission. 
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