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1. Answer the following questions:
i) What are the economic objectives of quality control and how are they achieved?
Quality control is used to ensure that the product is of the highest possible quality. With regards to construction work this means that the structure being constructed is of the highest quality possible in that all components and activities are as specified. 
Quality control of construction activities will monitor the quality of the workmanship being carried as well as the quality of the materials and items being used. This will ensure that a higher quality of structure is being made. This from of monitoring will reduce the amount of components that are rejected, as not sufficient, or any areas that need to be revisited to repair or replace work previously carried out.
Another objective of quality control is to ensure that the work carried out is within the specified limits. It is important not to exceed these limits to far or too often as the price and duration of the contract could be significantly affected. For example a steel beam will have its size specified, and has been designed to carry specific loads or forces. By putting in a bigger, more expensive, and heavier beam a better result is not obtained, but will probably have a knock on effect somewhere else in the project (such as added weight).
Quality control is about saving money and making the process, of construction, more efficient by making it better. These improvements are only achieved by having supervisors who are well trained, experienced and competent people who both understand the processes and appreciate the quality assurance management process and what it can achieve. 






Question 1 (Cont.)
ii) What are the features of field quality control?
Field quality control is the monitoring of activities to help promote quality throughout the project. This is carried out on site by trained operatives either using specialised equipment or conducting visual analysis. All results are recorded for the quality management system. This promotes the notion of a high quality structure is being delivered by proving to the client that the specification has been met and adhered to throughout the construction process at all levels.
By following the quality control system, not only should the standard of work improve over time, but the various methods used in construction should be streamlined and made more efficient. This can be down to innovative personnel finding more effective ways to carry out tasks.
As work is carried out more efficiently the operative can feel more proud of their activities. They are becoming more skilled and experienced at the task and so this can help to improve the overall quality as staff develop better job satisfaction.
As a result of the above features being executed, the contractor will both save money and produce a higher quality product. This is not only a short term gain, but will encourage potential clients as to the benefit of employing them in the future. Reputations are garnered and developed which should help to provide more opportunities for the contractor.
Finally the client can be reassured that what they are buying is in fact the quality item that they originally requested. Each phase of construction has met the specified standard and the results have been documented to prove adherence to the specification.







Question 1 (Cont.)
iii) How can contractor quality control be implemented effectively?
One of the tools for achieving quality control in the field is for the contractor to have an agreed (with the client), well planned out and devised quality assurance (QA) system in place. This QA system will have procedures laid out and list out the required results that need to be obtained from various activities that will provide the physical evidence to the quality of workmanship or materials. This means it is vital for the contractor to keep accurate records of results of the quality checks. As a result it is also important for the quality inspector to audit the contractors QA system to ensure that all specifications and standards are being achieved during the construction process rather than taking retrospective action when certain activities have been completed. This retrospective action could have detrimental financial and programme implications if certain problems are left unheeded.
The checks carried out can vary in their execution. They can range from visual checks right through to testing of actual properties. An example of this could be the quality control monitoring of ready mix concrete that is delivered to site. A slump test is performed and the results recorded. This will let you know immediately if the batch is within acceptable limits of viscosity and can thus be used. At the same time concrete cubes are made but the results of these (being crushed after hardening) won’t be available for several days, by which time the concrete will have been placed. Both of these results are recorded and compiled to display to the client what the various states of batch deliveries where like for each area and to provide traceability for all of the elements on the project. It can also help the contractor, in the future, when deciding on which company to use as it can directly compare past results.




Question 1 (Cont.)
iv) Why are specifications important?
Specifications are important contract documents which specify the operational requirements of an item or structure. Effectively they tell the contractor what the requirements of the final structure are and what its capabilities must be. Specifications set the limits that the contractor’s final product must fall within.
The specifications will outline the various standards that must be attained for each activity, whether that is through workmanship or physical properties. During the construction activities if the test results of the contractors QA procedure are shown to fall outside of acceptable limits then the quality of the associated item is called into question. When bad results are achieved, a different standard of analysis may be required to further investigate if the original results offer a fair representation or if they are possibly flawed. This can mean the difference between rejecting a piece of work and passing it as acceptable. To further use the example of ready mix concrete on site, concrete cubes are made and seasoned on site prior to being crushed, in a lab, to find out what strength they were, as a representation of the strength of the batch that they came from. The results of the cube strength could be less than the specified amount. Instead of immediately breaking out the entire associated slab to start again, further test should be carried out, such as crushing the spare cubes from the same batch or coring the slab and then testing this sample for its compressive strength.
Specifications are very important for complex construction projects as certain aspects cannot be quantified at the end of the project. There are lots of activities that take place which are covered up or are inaccessible after certain points in the programme. These must be carried out correctly or they can affect the overall quality of the project and the specification sets out the requirements for these activities along with the physical properties that they must possess.


Question 1 (Cont.)
v) What are the incentives and penalties in specifications?
The specification sets out what should be done, how it should be done and what it should be made with. If a contractor defies the specification and uses substandard materials or poor workmanship this can have a detrimental effect of the programme and obviously the overall quality of the structure. The contracts for the project can include both incentives and penalty clauses relating to the quality of work, time taken and standard of materials.
Incentives are a tool to motivate the contractor and their workforce. The two basic types of incentive are psychological and financial. Psychological are usually aimed at individuals and not often written into contracts but agreed before activities commence. Financial incentives are usual written into the contracts and therefore increase the amount of monitoring required, as they can sometimes lead to risk taking and corner cutting to achieve the target. Incentives can be used to motivate the workforce although they can lead to disputes over competition and access to incentivised work activities.
Penalties are in place to make sure that targets are achieved or there will be a financial penalty imposed (usually). Penalties will demotivate the workforce generally and if it is costing the contractor money by missing targets then they will usually speed up, work longer hours, etc. to rectify the situation as quickly as possible to avoid further losses.










2. How can you achieve quality control in the field?
The client (or their representative) is usually the person responsible for quality control on site. As a result a quality inspector is appointed, who may have another roll also, and they will monitor the various activities to make sure that the client’s interests are being both achieved and protected. 
 By following a quality control procedure, contractors will be forced to have more skilled people in the appropriate roles as well as the highest quality materials required. The quality inspector will inspect random activities on the site. They will sample certain activities and perform visual inspections where appropriate. These actions, however, need to be coupled with the inspection of results of the contractors Quality Assurance (QA) system that records all site activities and materials used. Materials can be tested in labs and results recorded and saved, order sheets need to be saved and results of any surveys recorded and saved. These are only some of the required data that contractors need to compile for their QA records. 
By combining data from various sources the quality inspector can ensure that the contract and specifications are being complied with while at the same time monitoring the quality of the construction work being carried out.
Another way of achieving quality control is through verification of the final product. This is carried out after completion and gives little scope to change anything should faults be discovered as the people inspecting usually had nothing to do with the construction activities. They want to know is the product fit for purpose and are not concerned with how it was built. The theory is “It is either what we want or it’s not”. This can lead to work needing to be revisited or redone. And can delay the completion of the project substantially. This is one reason why it is better to monitor quality throughout the project and make changes as the faults are identified, before any follow on work has taken place.
The quality inspector should compile a site report on their findings and this should be available to the design team for their consumption. This may lead, either directly or indirectly, to potential defects being avoided.

3. What are the advantages and disadvantages of contractor quality control?
The contractors QA procedure is imperative to assure the client that things are being done properly. This reinforces the belief that the project is of a higher quality by proving certain aspects of the work or materials used. 
Following this course has several advantages for the project. By identifying problems early, such as through testing of materials, problems can be identified early thus giving the contractor more time to rectify the situation. Similarly the contractor can identify areas where quality could be improved before the client representative and can implement changes to benefit both their budget and the project in general. Some examples of these changes could be to find a different supplier of certain materials if test results are poor, or to change a work practice because the results are coming in less than specified requirements. In fact disputes could be avoided, in certain circumstances as accurate records will indicate exactly who is at fault and what the financial implications might be rather than blaming parties unnecessarily. Also it is worth remembering that the more comprehensive the contractors QA system is the more result will be available to the quality inspector. This will help to increase their overall quality control process.
There are also some disadvantages though, for contractor quality control. It is assumed that the contractor will be well versed in QA protocols. This is not always the case and often they ‘pay lip service’ to the idea of QA to the client but secretly harbour ideas that it’s a waste of time. Therefore if the contractor doesn’t adopt and maintain the QA system correctly then problems can occur. Also if the contractor has not employed competent people in the roll of QA monitor then gaps in data can appear, or worse still fraudulent data may be entered to indicate that targets were met when they were not.
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