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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.
For high grades use examples and illustrations where appropriate. 
	Please insert your completed assignment ( in word format)  here:

1. i) Economic objectives of quality control (4)
Every project will have a time, cost or quality priority. And every contractor wants to achieve the highest quality product possible but at a price which allows for a profit. The profit margin can be increased if money is not wasted.
  
  The right materials for the job need to be purchased, as per the contract specification. Cheaper materials will probably be of less quality and have cost implications.  For example
· Cheaper stone may have more waste in it. 
· Cheaper windows may not be manufactured accurately and take longer to fit.
· Cheaper paint may require an extra coat which means more quantity is required.

There are preventative measures which can be taken by the contractor but which will have a cost implication, for example:
· Materials can be rejected and returned to the supplier. This can help make suppliers improved their quality. But this involves inspecting and verifying everything as it arrives in the stores or on site.
· Poor workmanship needs to be avoided as remedial works cost time and money. Money spent on better trained and better experienced workers will save money in that there will be less rejected work and less remedial work.
· Contractors can allow time for specialist suppliers to come to site to show workers how to install particular materials. For example a tanking system can be installed by the main contractor but it must be done correctly. If a retaining structure fails and leaks there will be a huge cost implication to make good.
· Quality control managers can be employed to check the work on site as it progresses. The quality control manager needs to have a lot of experience and understanding of the construction, and that person will be expensive.


1. ii) Features of field quality control (4)
  A high quality building will achieve a number of things
· The building itself will fulfill its function as required by the client.
· The building fabric will fulfill its function to provide comfort.
· The equipment installed will work efficiently and as required.
· The building design may achieve a high standard aesthetically.
· High quality workmanship may achieve a high standard aesthetically.

In order to achieve these things
· The design needs to be high quality
· The materials need to be high quality
· The build needs to be high quality
· The workmanship needs to be high quality

In order for the build to be high quality a number of things are needed
· Good quality materials
· Appropriate equipment to do the work
· A good working environment
· Good quality, well trained workers / employees


1. iii) Implementing Contractor quality control (4)
  Every contractor should have a quality control plan on every project. The plan should be discussed prior to any works starting on site, and may include:
· Employing quality control managers, agree their role and responsibilities.
· Establishing the level of quality required by the owner / employer. This should involve discussions with architects, designers and engineers, and possibly visiting other buildings with the owner prior to starting work.
· Work with the architect, designer and engineers to fully understand what is required. Understand the contract drawings, specification and information. This information and understanding needs to be passed on to all workers and everyone on site. Explain to sub-contractors the objectives of the project.
· Research and learn the tasks required to achieve the performance and finish required. This may require training or seeking out the right workers for the task.
· Provide the correct access and equipment to achieve the level of quality required. This may require hiring or purchasing additional equipment.
· Encourage workers to worker effectively and safely to achieve the level of quality required.
· Acknowledge good work on site, this will boost moral but it can lead to more work for specialists and sub-contractors.
· Keep a record of issues and provide feedback to designers and engineers to help avoid such issues on future projects.


  When an employer acknowledges good work it can lead to more work for the main contractor.

  
1. iv) Importance of Specifications (4)
Most architects in Britain will use the NBS (National Building Specification) because it was originally set up by the RIBA (Royal Institute of British Architects).
A specification will form part of the tender documentation along with architectural drawings for a contractor to price and will then form part of the contract documents agreed between the builder and the employer / owner.
The specification is "a document, the main purpose of which is to define the materials and products to be used, the standard or work required, any performance requirements and the conditions under which the work is to be executed"
www.ribacpd.com/articles/nbs/5340/an-introduction-to-specification-writing.

There are different types of specification:-
1. A Performance specification states what performance is required, such as fire rating, acoustic rating, thermal rating, etc. With this type of specification the contractor can decide which product or material to use so long as it achieves  the performance required.
2. A Prescriptive specification could be provided by the architect or designer. Full details of products, materials and workmanship standards will be specified but the contractor is not restricted to a specific proprietary product. Some functional products may be available from more than one manufacturer, such as plasterboard, concrete blocks, etc. The NBS will often refer to British Standards, or British Board of Agrément, for different materials, standards and workmanship.
3. Proprietary specifications will name specific branded products. These will tend to be finishing products such as doors, ironmongery, floor finishes, sanitaryware, etc. If a client has chosen a specific product to be included in the works that is what they want to see in the finished building.
[image: Examples of the three types of specification.]

  The importance of the specification is to define what is required in the finished building. The specification will not tell the contractor how to do the work it will only state the outcome required. For example a specification may state that the ironmongery needs to be "free from any traces of plaster, grout, paint or similar" it will not say how to keep the ironmongery free from traces of plaster, grout, paint or similar. It is the contractor’s responsibility to determine the most appropriate method for installing or fitting materials, components or products to ensure that the end product is of a high quality.
  The owner / employer needs the architect to convey to the contractor the level of quality required in the written specification. The architect may specify a level of performance or a specific product which the contractor has to use or find an equal product to use. This will convey the level of quality of a product but the owner also wants a level of quality in the workmanship.
  For example, the architect can specify a particular brick which has sharp edges and an high gloss finish but the contractor can still lay the brick badly so that the outcome is not what the owner wants. The architect can specify a beautiful Carrara Marble tile but the contractor can still fit them badly so that the outcome is not what the owner wants. The specification needs to convey what the outcome needs to look like without telling the contractor how to do it.
 The architect can refer to BS 8000. There are dozens of British Standards but the BS 8000 series of standards covers workmanship on construction sites. BS 8000 is a series of standards which describe the execution of works for a range of construction activities. They are used to assist in the description of processes to ensure better construction quality. Various parts of BS 8000 will refer to other relevant British Standards and codes. BS 8000 includes general principles such as tolerance, accuracy, fit, preparation of materials and interdependencies between trades, and draws attention to certain health and safety issues.

The importance of the specification is highlighted in this situation:-
  "In 2007 the owner of a luxury house in Jersey ordered the demolition of the building, it had been built five years earlier and had sat unused since then. The building had failed to meet the owner’s expectations and requirements and he was disappointed with the quality of the materials used and the final design. Following a long trial (McGlinn vs Waltham Contractors Ltd [2007]), the owner sued the contractor, the architect, the structural engineer and the project manager. The case illustrates a catalogue of errors for a typical construction project but one of the significant issues raised by the judge was the lack of project documentation, in particular a written specification. The client had stipulated a particularly high quality of timber to be used in the building; when the work was checked, the client found that the quality of the timber did not meet this requirement. As there was no written specification for the project, the architect was found to be liable for this failing and damages were sought. This is an extreme example of a building project gone wrong but it helps demonstrate the importance of a specification to define the materials and workmanship of the building; to ensure that the client’s requirements are properly documented and met; and as protection for the designer for poor quality work or materials."
www.ribacpd.com/articles/nbs/5340/an-introduction-to-specification-writing.

 It is the job of the architects and engineers to understand what the owner / employer wants and to specify suitable materials. The architects and engineers need to understand the functional requirements and the level of comfort required by the building users.




1. v) Incentives and penalties in specifications (4)
  Incentives are a positive encouragement to achieve certain goals. If the these goals are achieved there may be financial reward which is greatly received or an award given which creates a sense of accomplishment. 
  Incentives can motivate the workforce especially if they have been experienced previously. If a construction company were to win an award for their work they may be encouraged to maintain that level workmanship on the next project. Acknowledgment and praise from the industry can also lead to new work.

  Penalties, on the other hand are very negative. They highlight failure. If a penalty is given for failing to meet a deadline it may only reduce moral on site and not achieve anything positive at all. It is better to avoid penalties and avoid turning the owner / contractor relationship sour.


2. Achieving quality control in the field (5)
    A high quality building will fulfill its function as required, work efficiently as required and achieve a high standard aesthetically. This requires good design, high quality materials and good workmanship.
  Good quality materials can be included in the specification, whether it is a Performance Spec, Prescriptive Spec or Proprietary spec. But the materials need to be installed corrected and installed well. Some products require that only trained, experienced workers or Approved Installers can fit their products, such as roofing products. Some sub-contractors will train their employees through apprenticeships, such as masons, carpenters, electricians, decorators, etc.

There will be a cost to the project in employing the best contractors and sub-contractors. This cost will be included in the contractors tender price. Some contractors may price for the specified materials but not the best sub-contractors, in order to keep their tender price low. A solution for the owner / employer may be to use a two stage tendering procurement route. If the contractor is brought into the design team at the design stage they can recommend products and sub-contractors to the owner. The cost increase for good quality is then built into the project cost at an early stage.
    The contractor needs to fully understand the work required as set out in the contract drawings and specification. If the contractor is involved in the design of the works from an early stage they can develop a better understanding of what the building is required to achieve.

  The main contractor needs to provide good working conditions for all site workers. This will include providing safe, well lit environments. It may be that a tent is erected over the entire building, such as a new house. Some new houses are now built off site in workshops and transported to site by lorry. This provides the workers with the best environment possible; indoor, warm, clean, well lit. 
 
Quality control on site will involve inspection throughout the project, from start to finish.
· Project materials need to be checked and verified as they arrive in the stores or on site, to make sure they match the specification.
· Materials need to be inspected to make sure they have no damage.
· Materials need to be stored correctly to avoid damage.
· Materials need to be installed correctly. This involves training the installer or using an experienced installer.
· Installed materials need to be protected in order to avoid damage.
· As works progress the contractor may use a quality control manager(s) to inspect the works. 
· The main contractor may refer the sub-contractor to a sample product or a built sample panel, such as brickwork, stonework or cladding, in order to convey the level of quality required.
· Some products, such as concrete needs to be strength tested. A sample is taken to a lab off site for testing.
· Products may need to be tested prior to completion, such as roofing membranes, mechanical, electrical fittings, etc.
· Services and fittings need to be commissioned and tested before the being handed over to the owner.
· Fire protection equipment must be tested and witnessed to show compliance with the Building Regulations. 
· Other materials such as drainage must be tested and witnessed to show compliance with the Building Regulations.

The owner / employer may also employ their own person to inspect the works on site. A Clerk of Works is employed directly by the employer to visit site regularly and record the progress of the works. The employer may appoint a number of Clerks of Works for a project, i.e. for the building works, for the mechanical works and for the electrical installations.
    The advantage of the clerk of Works is that any issues can be discussed in the site meetings with the employer and architect. And the extent of remedial works are reduced if picked up at an early stage.
  The owner will appoint the clerk of works and the architect to carry out regular checks to ensure that the work and the materials are as per the contract plans and specification.

Prior to completion of a building and it's handover to the owner, the contractor will commission all the mechanical and electrical installation in the building. In order to comply with building regulations, all fire safety equipment will be tested and witnessed. This is a test of the level of functional quality.
  The level of quality of finish is more difficult to agree on.  The contractor will "snag" the building prior to handover. The owner / employer may also "snag" the building prior to taking possession. But the contractor needs to understand the level of finish required by the owner / employer or there may be additional finishing work required after the owner's snag. One answer to this is to have the contractor finish one room as a sample. The owner / employer can comment on the paintwork, fittings, sealants, etc and agree with the contractor what is required. The contractor can then instruct the sub-contractors to finish the work.  





3. Advantages and disadvantages of Contractor quality control (5)
  The Advantages of contractor Quality Control:-
· It ensures that the final building / product is fit for purpose.
· By complying with Building Regulations ensures that the building is safe, secure and comfortable.
· Quality control can ensure reliability of the component parts and installations.
· Continuous quality control and inspection can prevent abortive work and remedial works.
· Continuous quality control and inspection can highlight issues and solve problems before they become costly.
· Continuous quality control and inspection can increase efficiency.
· Continuous quality control and inspection on site by the contractor will avoid disputes with the owners quality control team.

  The Disadvantages of contractor Quality Control:- 
· Continuous quality control and inspection will require more expenditure in terms of labour on site.
· Experienced quality control managers are required to execute the contractor's quality control plan. If the manager does not have sufficient knowledge and skills the plan will fail. And an experienced quality control manager will come at a price.
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