CHAPTER 3
Preparing to Build

3.1 Site investigation and associated issues
Review Task 1, p72

Identify the most important aspects that would need to be included in a site investigation report being undertaken by the:

a. building designer

b. contractor

	
	Survey Type
	City centre site
	Greenfield site
	Designer/Contractor

	Ground conditions including type of ground, if there is any ground contamination                                 
	DS
	Will need to be assessed in detail. Likely to be contamination, more so if on the site of an old industrial unit.
	Will need to be assessed in detail. Unlikely to be contamination.
	D: Details of potential remediation must be taken into account in specifying the works.

C: Unforeseen remediation requirements could lead to cost and time overruns and may make the project unfeasible

	Location of tipping facilities, distance to tip, tipping fee                              
	D
	Should be relatively near by
	Could be a long way to nearest facility
	C: Tipping costs must be taken into account when submitting tenders

	Are there any existing buildings that need to be demolished
	DS
	Highly likely
	Very unlikely
	D: Selection of foundation solutions etc will be affected by building remains in the ground

C: Demolition costs may need to be taken into account 

	Access                                             
	S
	Difficult
	Easy
	D: Choice of frame systems/foundation solutions etc may be limited by restricted access for large components.

C: Deliveries of materials etc must be carefully considered as must the potential site layout.

	Location of the site 
	Ds
	Deliveries should not have to be delivered from along way away
	Suppliers may be far away
	D: Issues such as exposure of the site may be significant as will the vernacular styles, surrounding buildings

C: Logistic aspects such as deliveries /supplies/labour availability may be significant

	Labour availability                           
	D
	Shouldn’t be too much of a problem
	Could be a big problem
	See above

	Mains Services                          
	DS
	Will be close to the site
	Could be a long way from the site
	D: Services must be specified or connected to and this must be considered in the design stage. There may be a need to provide local elements such as septic tanks etc.

C: logistics of connection, phasing of connection etc must be taken into account and temporary supplies must be arranged if necessary.

	Vicinity of the site 

 
	S
	Probably requires greater security
	May require less security, but theft can still occur from more isolated sites due to the lack of people out of working hours
	C security must be costed into the tender


3.2 Overview of statutory control of buildings

Review Task 2, p83

What are the main implications of the requirements of Part L of the building regulations for multi-storey and large-span commercial and industrial buildings?

For non-domestic buildings emphasis placed on the energy efficiency of the building envelope in terms of improved U values but also of aspects of building design other than the building envelope. In particular, there is emphasis on:

· heating and hot water systems

· mechanical ventilation and air con.

· air tightness of buildings

· lighting efficiency

· thermal insulation for pipework, ducting and vessels

Air leakage and air tightness standards must comply with CIBSE standards and this could become an aspect of considerable concern in industrial and commercial buildings
What are the requirements of a client under the CDM regulations? 

What are the implication of the CDM regulations to designers?


Brief summary of CDM needs:

· the regulations apply when a job is to last more than 30 days or where 5 or more persons will be working on site at any one time

· they share responsibility for health and safety between the client, designer, and contractor
· they suggest the need for the process of safety management to be considered as the design develops, be carried over to the site, and then on into the maintenance phases of the building
· they imply that contractors are to take greater control of sites and greater responsibility for any failures in health and safety management
· the contractor is to establish a Health & Safety Plan
· the client is to appoint the Planning Supervisor (who has specific responsibilities for day-to-day health and safety matters on site, and the main contractor (referred to as the Principal Contractor)

Good design requires a balance of factors but, as design is an iterative process, different design decisions have to be made as each stage develops. As the design process unfolds from concept to detail design stage, so designers of buildings, whether new build or refurbishment, are constantly seeking technical solutions to design problems.

In making decisions throughout the design process, the designer will be constantly balancing issues of appearance, function and cost consistent with the client’s brief and budget. As the design develops, more information becomes available and this may give rise to technical problems or design choices that might have an impact on the financial viability of the project. 

· Under the UK Construction (Design and Management) Regulations 1994 (CDM), designers have a statutory duty to prepare designs with adequate regard to the foreseeable risks which might have to be faced by those with the task of carrying out the construction work or cleaning the completed structure. 

The best way to achieve this is by considering the health and safety impact of design decisions right from the outset of a design and throughout its development. This will mean thinking about the risks attached to both concept stage decisions and decisions made during scheme and detail design. 

When designers are unable to eliminate risk from their designs, UK legislation requires that this is stated in a health and safety plan which informs the contractor of residual design risks at the tendering stage thereby enabling him to price for and develop safe working methods during construction. 

3.3 Overview of Utilities and Infrastructure

Review Task 3, p88

Set out the possible ways in which ‘grey water’ can be re-cycled.

Grey water can be re-used fro a number of purposes but must not be utilised for any form of human consumption. Examples of the possible re-use of grey water may include: flushing of toilets, urinal etc. Cooling water for certain processes such as mechanical plant cooling etc. Subject to strict treatments and controls to avoid possible contamination etc it may be possible to use such water for cooling of internal spaces etc.

Sketch a skeleton services distribution network for an eight storey building.

In order to do this consider the following steps:

1:
Identify the types of services that must be accommodated; cabled services such as power distribution, data telecommunications and IT infrastructure; piped services such as water supplies, gas supplies, sprinkler systems etc; ducted services such as air handling, heating, ventilation/air-conditioning etc.

2:
Identify the end user positions for each of these: work stations for IT and power etc, heat emitters and taps for hot water, vent outlets for heating and A/C systems.

3: Identify the major pieces of supply plant and distribution equipment such as boilers, IT servers, calorifiers etc.

4: Think about the distribution of the services from the supply points to the end user locations in terms of vertical and horizontal distribution.

5: Consider how the distribution network can be accommodated within the building fabric by ducts, risers conduits voids etc.

Generate a simple table setting out the types of utilities serving a building and the uses to which they are put.

	Utility
	Form
	Use

	Gas
	Piped service
	Supply for space heating, process heating etc

	Water
	Piped service
	Potable water supply for consumption.

Process supplies for manufacture, cooling etc.

Sanitary installations, flushing toilets, washing, cleaning etc.

Humidification in some A/C systems

	Electricity
	Cabled service
	Power supplies for heating, lighting, A/C, process supplies etc

	Drainage
	Large piped service
	Self explanatory

	Telecommunications & Data
	Cabled service
	Self explanatory


3.4 Ground Water Control

Review Task 4, p97

After studying the text and the diagrams, which do you believe is the most cost effective: having a shallow-sided excavation that requires more material to be excavated, or a steep-sided excavation that requires less excavation but allows more ground water to flow into the excavation (see Figure 3.17)?
This is a difficult question to answer without having actual excavation depths and areas. The cost implications for the shallow sided excavation are the volume of excavated material that will have to be stored or disposed of and the cost of hiring an excavator for an extended length of time. A steep sided excavation should therefore be cheaper because less material is excavated and the excavator will be required for less time, but there may be an additional cost of supporting the sides with sheet piles which have a cost themselves and may need to be placed using a machine based hammer.

Why might the steep-sided excavation with a form of groundwater control be the only suitable option?

If the site is restricted for space.
For each of the systems discussed, identify the positive and negative points from environmental impact and health and safety perspectives.
The answer given here should refer to the environmental impact of the materials used in each system and their impact on the environment once in place and the environmental impact of their manufacture. Systems that require more excavation will have a greater impact on the environment than those with less, and any system that could cause seepage of chemicals into water courses should be avoided if at all possible. Systems that require machinery will create health and safety issues and therefore those that require less machine work will be safer. Any system that involves the use of chemicals will be more dangerous than those that do not. 

3.5 Setting up the site

Review Task 5, p102

What are the main issues that need to be addressed and considered when undertaking a site layout plan?

Issues related to site layout planning

Access

Access on site needs to be provided for site deliveries and circulation, temporary roads for access, car parking, turning circles for lorries.

Storage

The issues that need consideration are the amount and type of material to be stored, security and weather protection of materials, adequate area for storage and working space around storage area needs to be provided, siting of materials storage needs to be considered in order to reduce double handling or impeding operations and circulation

Accommodation

The number and type of site staff expected throughout construction work, calculation of size and selection of units of accommodation, locating accommodation to give easy access, position of canteens, drying rooms and welfare facilities to reduce walking times and also to comply with the Health and Welfare regulations. 

Temporary services 

The main services required on construction sites are electricity, water, telephones and drainage. 
If the site wishes to establish fax or internet connections then a land line is the only real alternative

The most cost effective way to do this is to have the mains connected in their planned permanent position, and run the temporary connection from it.    

Plant

Plant requirements throughout the project duration are dictated by the site activities themselves and also the sequence of operations. 

Protection of the boundary of the site

If the site is in a very high risk area, then security guards may be required.

Health and Safety

The site layout must be checked to ensure that it conforms with the requirements set out in the various Construction Regulations and the Health and Safety at Work Act 1974.

When planning the site layouts the site activities need to be seriously considered, this relates to the use of Method Statements as detailed in chapter 2.2. 

Efficiency

The site layout chosen must maintain the output of planned activities and will depend upon avoidance as far as possible of double handling, arrangements to ensure materials are stored so that they are not damaged before use, avoidance of loss of plant or materials due to weather damage and lorries delivering materials to site should be able to do so without delay. 

Storage

Alternatively if the exercise is undertaken effectively, the cost of providing these facilities will be reduced, leading to increased profits or reduced tender prices, ensuring an extra competitive edge.

How is site layout planning different when considering a restricted site as opposed to an open site?  

When considering a restricted site the potential for access and storage of materials on site is greatly reduced. Hence the layout of the site tends to become driven by construction operation needs rather than by storage and facility needs. In such circumstances the contractor may adopt a process of ‘just in time’ delivery of materials thus reducing the amount of space consumed by their storage on site. In addition great care must be taken with regard to pedestrian and vehicular traffic on the site as this will have a great health and safety implication as well as a practical implication on the operation of the site.
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