CHAPTER 2
The Building Process
2.1 Methods of building
Review Task 1, p39
Consider a typical commercial building development that you are familiar with.  How might the use of MMC affect the design, production and costs of the development?

The adoption of MMC techniques for the construction of commercial buildings has numerous implications. In terms of design the entire design approach will need to take into account the production and utilisation of manufactured components that are derived from industrialised manufacturing techniques rather than site-based activity. The design will need to exploit the capabilities of the selected MMC techniques and the designer will need to work within the constraints of the technologies that have been selected. For example, panelised construction will lend itself to certain forms and layouts more than others. This will also be reflected in the construction of the selected developments as the assembly processes and techniques will be driven by the chosen MMC technologies rather than traditional construction processes. The use of MMC tends to require pre-manufacturing of elements that are then assembled on site in a relatively short timeframe. This necessitates a ‘design freeze’ at an earlier stage of the development than with traditional construction form. The ideal scenario is that the construction process is faster, cheaper and with better quality control than the traditional alternatives. 
Review Task 2, p41
Think about the traditional construction of a house. How many of the elements could feasibly be constructed using system building techniques, and what form could these systems take.

It is quite feasible to construct a house entirely using system building techniques. Indeed, there are many examples of such attempts including cross-wall and no-fines concrete amongst others. In today’s housing market there is much distrust of such systems. However, modern timber-framed, and more recently steel-framed systems exist and are quite popular. These tend to combine elements of system building (structural frame, roof etc) with more traditional technologies such as masonry cladding to form a rationalised construction form.

2.2 Building sequence

Review Task 3, p52
For the building details given in the Case study, produce a simple line diagram for the construction works that would be required to construct the shell, thinking carefully about which activities can take place at the same time as others.

It is not possible to produce a ‘model answer’ for this question. 
2.3 Expenditure on building
Review Task 4, p57
With refence to a simple building with which you are familiar try to think about the various items of expenditure during the period of construction. Plot these on a bar chart and attempt to generate a simple s curve based on your findings

It is not possible to produce a ‘model answer’ for this question but you should consider the sequence of operations that must take place. Identify the various events that must be undertaken to complete the works, then estimate the probable time allocated to each event. Use this information along with the estimated costs to produce a chart which illustrates expenditure over time. When considering this you should take into account the potential need to purchase materials, components etc at the start of the event. Labour and plane will also be important  and you should consider when these need to be provided for each element.

2.4 Costs in use and life cycle costing
Review Task 5, p60
Generate a list of typical costs associated with buildings during their life.

The following table, extracted from the text of the book sets out some of the typical items of expenditure that must be taken into account.

	Item
	Description
	Phasing

	Statutory & other fees
	Costs associated with inspection of the works in progress and statutory approvals 
	Various stages within the project

	Insurances
	Public and employers’ liability insurance, together with insurances for equipment, plant & buildings paid by the contractor and sub-contractors
	Normally paid at the outset of the project

	Utilities connections
	Costs of connecting to gas, electric, water, drainage and other utility services
	During the early stages of the project

	Temporary works
	Protective hoardings, scaffolding, fencing, temporary supplies of power, water etc
	At the early stages of the project

	Accommodation and facilities
	Site accommodation for offices, canteen facilities, toilets, secure storage of plant and equipment etc
	At the outset of the project

	Plant hire
	Hire of specific items of plant and equipment such as excavators, hoists etc
	Throughout the project

	Infrastructure
	Roads, access and services installation
	At the early stages of the project

	Labour
	Costs of skilled and unskilled labour to undertake the work, including supervision costs
	Throughout the project

	Plant
	Costs of purchase, hire or depreciation of existing plant involved in the works
	Throughout the project

	Materials
	Costs of materials and components used in the building process
	Throughout the project

	Making Good
	Costs associated with removal of temporary works, making good damage to any areas affected by the works outside the boundaries of the site
	At the end of the project

	Possession/Access charges
	Costs associated with temporary access or possession of land/space to allow for the works to proceeed. E.g. pavements, air-space for traversing of cranes, road closures etc
	At the start and throughout the project


Identify examples of buildings that you know which have been subject to extension of their life span by refurbishment.

In order to assist you with this task you should consider the age of the building relative to its intended design life. Most commercial and industrial buildings are designed with an anticipated life span of around 60 years. During that time, they may be subject to refurbishment several times. Look for elements that have been improved or renewed such as cladding systems, windows, services installations such as data and IT provision, lift installations and so on.

Review Task, p65

Integration of building services is one of the most difficult things to achieve during the design and subsequent construction process. After you read Chapter 13, reflect on the chapter and determine how BIM could be used to make these tasks easier.

Building Services and BIM

“The process of building service integration is fairly simple but if not planned in sufficient detail problems will occur.” 
BIM, if used appropriately, can reduce the number of problems that ensue on site in relation to building services. BIM is about the big picture; it is not about working in “silos;” it facilitates the project team, i.e. building service engineers, architects, contractors, to work together to produce more efficient buildings through enhanced collaboration and integration. 

Industry recognises that using a range of software to provide a single source of information in a 3D digital format is cheaper and more productive in the long term than fixing problems on site. Communication between the project team is improved by holding the information centrally in one model, making the transfer of information more efficient. In turn this improves accuracy and consistency between the design and construction phases, ultimately culminating in a reduction in rework on site, reducing costs and time. 

Services are often accommodated in ceiling and floor voids; problems arise when these voids are not of sufficient depth to take the intended services. By adopting an integrated approach to modelling this could be discovered before it gets onto site, thus reducing the risk of redesign and increased costs. Other problems around services include clashes of services with the fabric of the building, e.g. a service pipe in the same space as a structural steel column, resulting in a clash. By employing BIM, the structural design and the building services design can be brought together in one model and a clash detection test done to identify issues before the project gets to site. 

Building services is also concerned with the comfort and health of the occupiers. If lighting, ventilation and thermal analysis is undertaken as part of the modelling exercise, the comfort of the building’s occupants can be tested before the building is constructed. Building service engineers play a key role in developing early stage models for projects and are already experts in modelling many aspects including daylighting, fire engineering, lighting, thermal analysis, ventilation and energy. Finally, BIM and building services are now integrated into the design process, as laid down in the revised BSRIA Design Framework for Building Services 4th Edition (BG 6/2014) to provide a single source of information about a project. 
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