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1.i. 
 	The Construction Industry is different from other industries due to the complexity, uniqueness and lack of mobility within a construction site. The construction industry involves complex interactions between a vast array of resources, all at varying times and of varying scales, with every site different in size, environment and requirements. Activities and interactions may overlap, run concurrently or completely omit the necessity of such an interaction depending on the task at hand. This differs from the set processes used in other industries such as the manufacturing industry.
	The uniqueness of which a Construction site is found is down to ever changing conditions such as, weather, site locations, budgets and labour forces available. With other industries the site location, labour force and task at hand are set constants, allowing a process to be carried out with minimal changes resulting in smooth processes and functions to be carried out with a smaller degree of supervision and pre-thought. A construction site however, never has a set constant work pattern or process, due to the ever changing nature of initial site layout and location and different end products. 
	A major difference between regular industry and the construction industry is the difference in the mobility of facilities. Construction projects are static, therefore requiring all materials and labour to come to the site location in order for the project to be completed under ever-changing degrees of difficulty and associated hazards, In the manufacturing industry a product can be moved several different times in order for the final product to be achieved

1.ii. 
	 The accident rate in the construction industry is due to the high number of variables within a task site. With a wide range of task sites and working conditions the risks cannot be compartmentalised into one broadening risk management scheme. Each individual task comes with its own risks, due to the high propensity of an accident occurring whilst a construction task is carried out, the accident rate is bound to increase. The high numbers of personnel required on a construction site also compound to the risk of an accident occurring due to the proximity of which higher risk tasks are carried out. For example, working at height, fast moving machinery, large scale movements of equipment, all being carried out simultaneously and in the vicinity of pre finished structures which compose a risk of their own. 
	It is not adequate for safety procedures from a static manufacturing process to be implemented in a construction site due to the ever changing nature of the site. For instance the safety measures implemented at the start of the construction process will be inadequate for a different stage of construction even when the location is the same. Due to this changing nature it is down to the site managers and health and safety officials to implement safety procedures when they deem necessary and with this comes the possibility of a risk being overlooked and human error comes into play.
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1.iii. 
	Mid-level management is the management level between Top-Level management and First line management. Mid-level management are involved in the procurement of material, equipment management and acquisition of labour. The Mid-level manager provides information to the first line managers and then take in the subsequent reports that come back to them from the first line management. Upon assessing the subsequent return reports, it is their duty to assess the effects of the report and then to act upon this by either reporting the findings to top-level management or by resolving the issues and tasks that have been identified in the report. Once the report has been acted upon they would then report back to the first-line managers with the new information for which they can then act upon. In line with this it is their duty to implement the plans in conformance with the company's policies and the objectives of the top-level management. The mid-level manager’s duties could also extend to highly specialized areas of the build, such as HVAC and Lift installation

1.iv. 
	The First line manager is the lowest level of management. Comprised mainly of Construction supervisors. Their main role is to motivate and coordinate the activities of the workforce in order to get the job completed to the time schedule, in budget, and making sure that the contractors follows the agreed schedules. They ensure that the quality of materials and workmanship are maintained throughout the lifetime of the project. 
	First line manager receives instruction from the mid-line management and then disseminates the information to the workforce and then oversees that the contract plans and specifications are adhered to with regular inspections and quality control. The FL-Manager will then report back to the mid-line management during the construction process. If problems with the plans arise they seek to rectify the problems or deviations promptly if he is able to do so, if not then a further report is made to the ML-manager so corrective measures can be designed and implemented. As the FL- manager is directly involved with the workforce and the construction process, they motivate their workforce by creating a positive environment and encouraging team spirit. 
	The FL-manager maintains any documents linked to the site i.e.: 
. Construction Programs
. Plans, drawings and specifications
. Contact details of local authorities, suppliers and other persons attributed to the site
. Materials registers 
. Contract documents
. Works Reports, Daily work completed schedules, Time sheets etc.
. Site diaries 
	The First-management ensure safe practices of work and safety precautions are adhered to and implemented. 






1.v.
	 To give a broader classification of the activities of a construction project I have broken down the activities into 8 phases:

Phase 1:
Procurement - Drawings and schedules will be produced and a program of works will be drafted. A programme of works describes the sequence in which tasks must be carried out so that a project, or part of a project, can be completed on time. Programs will identify:
. Dates and durations allocated to each phase of the build
. Need for specific resources, such as plant, including their lead times
. Tasks that can be carried out simultaneously 

A programme of works will also set out the critical path. The critical path method calculates the minimum completion time for a project along with the possible start and finish times for the project activities. The critical path sets out the schedule for which milestones in the build must be met by a certain date. This is unless increment weather occurs, time extensions are applied for, or the complexity of the task changes therefore requiring a change in completion date. In this phase “float” is identified and calculated for tasks that are not on the critical path. Float is the amount of time that a task can delayed without causing a delay to the critical path. 
	During the procurement phase graphs and charts are also created. These can be in the form of bar charts, used to show progress on simple jobs. Network diagrams are also drawn up to show the critical path; Example of a Network diagram below:
[image: ]
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Once the time frame, scope of the build and all other details of the build have been established, it is at this phase that the project will go out to tender and the project will be brought under contract with the relevant parties involved.

Phase 2:
Site Layout - This is where the site will be cleared ready for occupation and construction. The temporary infrastructure needed will be installed. This is a crucial phase of a project as sites can be very complex areas and accurately. Determining the sizes and constraints of the site and effectively overcoming and utilizing these within its parameters will improve efficiency and safety. The main things to be considered and brought in during this phase are 
·  Site Offices
·  Site fencing
·  Welfare facilities
·  Equipment such as Cranes, Conveyers for major excavations, Ready-Mix Concreting facility
·  Car parking areas
·  Signage
·  Waste management, such as skips
·  Access routes in and out 
·  Material storage areas
·  Adequate supply of water for drinking, washing and construction use
·  Toilet facilities, both male and female 
This list is concise and by no means exhaustive. 

	When considering a site layout, a great deal of foresight and preparation for future tasks needs to be considered. For instance, when siting a crane, the overall reach of the crane needs to extend to the perimeters of the build and needs to be of sufficient size to handle the heaviest of the loads it will be required to lift. If equipment of this nature needs to be relocated during then build process then access and egress routes need to be established, ensuring that these routes are not impeded by future works. 
	When siting the site offices, welfare facilities and car parking areas the location should be easily accessible, close enough to the build area that it is not inconvenient to reach, at the same time observing safe distance practices. The ground upon which these are situated also needs to be assessed. If the site sits upon poor ground and in the winter months will become bogged due to heavy traffic, then floor matting should be used. Also if the site is prone to flooding before adequate drainage has been installed on the site then the blocks upon which the site office is laid needs to be of adequate height and construction to withstand this.
	The importance of site layout and its success is not based upon comforts and niceties but of the effective use of the site in allowing the build to progress unhindered, on budget and on time. The storage of materials for instance; if the materials are not stored correctly due to poor site layout, then these could become defective or damaged leading to the items being replaced at a considerable cost. 
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With damaged materials the cost is not only in the immediate of replacement, but in the long term of having to reorder and wait for delivery of the items which if not 
available when needed on site, can delay the entire project.  If the material storage area has to be relocated due to poor original placement then the time delay of this can also begin to put the project behind in its time schedule, if the materials are not easily available to hand or requires significant manpower and equipment to relocate it. 

Phase 3:
Foundations - Foundations form the base for any construction, they provide the support upon which a structure sits. They transfer the load over an area to layers of soil and rock capable of supporting the structure. There are a wide variety of foundations suitable to different applications depending on details such as:
. Ground conditions
. Subsidence/settlement risk
. The nature of the structure being supported
	The floor plan of the proposed build would be marked out and the ground cleared to create a level site on which to start building. Once the ground is cleared and the type of foundation has been decided upon by the civil engineer and depth and width ascertained by the structural engineer then the site would be surveyed and staked out in accordance with the design. Surveyors stakes would be used to mark the line of the foundation with offset stakes used to guide the plant in their task of digging the foundation. 	
	Now the foundation is staked out the excavation can begin, with the starting depth taken after the topsoil has been taken away. The top of the footings must be below the frost line; this prevents cracking of the concrete in the freeze/thaw cycle. With the excavation complete, and the sides of the excavation reinforced if necessary, the reinforcement bars (rebar) can be added. 
	Now the excavations are complete and rebar inserted, the concrete can be poured. Usually done by pumping from a ready mix container on site or through ready mix lorries brought onto site. It is important to pour the concrete in one go to prevent layers of different concrete which creates weak points.  Once the concrete has set and the foundations inspected the build can begin. A vitally important part of the beginning the build is ensuring that a damp proof course is installed at a minimum of 150mm above soil level.

Phase 4:
Structure - The main structure will usually consist of steel framework, brick/block-work or timber frame.  Most large scale construction projects contain a large proportion of steel framework, both for structural support and also it is a fast means of construction. A construction does not have to be of just one type of construction and regularly combines different structures.
 	The main structure of a building composes of the outer shell, roof, floors, stairwells and internal walls. Trades involved in the erection of the structure depends 
on what type of build it is however could include; Bricklayers, Steel erectors, Carpenters and joiners, Roofer/Scaffolders (both trades regularly found in tandem). Though these are the main trades involved, specialist teams can also be 
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used at this time, such as insulation specialists or fire prevention teams who deal in fire retardant sprays and such for steel erections. 

Phase 5:
External structures - This area of construction covers the installation of structures integral to the building but not classed as part:
Drainage is a very important factor in any build and is a large external structure that has to be created. 
Roadways and hard standing areas leading too and around the structure.
Pipework and electrical cables have to be laid and sub stations and pumping houses have to be built. Though depending on the size of these, they could come under separate structures entirely.
Dependent on the design or stipulations within the contract, the outside areas may need to be landscaped and shrubbery planted. The heavy landscaping can be mostly done in the site layout and foundation phases with the finishing detail achieved in this phase.

Phase 6:
Internal structures - This phase covers the installation of everything within the main structure. Carpenters and joiners will install the stud walls and then other trades can begin. Electrical installation, plumbing, and HVAC will be installed in two periods called first and second fix. The main elements of each will be installed first, such as the cable runs, pipework and ducting. Once the first fix is complete the trades such as plasterers, painters and decorators and flooring installers, can ply their trades. 
	Once these trades have finished their work the second fix of the previous contractors mentioned can be carried out. This involves fitting of appliances and utilities, such as bathroom suites, lighting and socket outlets, ductwork outlets and air conditioning units.  Window glazing is placed in this category even though it forms part of the external structure because the beginnings of first fix can be carried out whilst this task is performed.
	Co-ordination and co-operation between trades is vital for the smooth running of internal structure works. Without proper management the lack of communication between trades can lead to costly mistakes such as fitting/fixing an element before another trade is ready for that piece to be constructed. This can lead to brand new work having to be ripped out and restarted after the other trade has completed the work he needed to do, costing in time money and materials.

Phase 7:
Site clearance and Handover - This phase is the removal of all temporary assets. Site offices, ready mix dispensers, Welfare facilities and all other equipment that was brought in during the site layout is now ready to be removed. Timing this so that assets are not removed before their usefulness is complete is critical. Any leftover 
materials and stores can be sent back to the supplier, if they facilitate this, for credit notes that can be used on a future construction site.  The structures are cleaned and 
external areas such as roads swept down and temporary signage or road markings removed.
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With regards to the handover the final inspection will be made by the building inspector. Once he has signed off on the building a walkthrough with the owner will occur. The owner may bring up any jobs they are not satisfied with and believe need rectifying. if this is the case then a snagging list is created in partnership between the owner and the contractor and the work is carried out. Upon completion of the snags the owner will give his final acceptance.
	These phases are general and have been broken into such groups just for the purpose of explanation. Some tasks in different groups may be complimentary to others and therefore it may be appropriate that the tasks can be run concurrently.


2.
	The Construction industry is a completely unique industry. Each project has a different nature of work, located at different workplaces, employs different personnel in varying numbers and with higher turnovers, and produces different type of end products. It is unique because no construction project is ever the same as a prior project, even when the final product is the same. The project will be unique to the other because no two site locations are identical. A site in which the end product is identical to another will differ because of factors that cannot be controlled, such as:

· Site location - If one site is inaccessible to large machinery due to its surrounding environment then the processes used will have to be adapted to suit the equipment that can get too site. This has an effect on time schedules, material stores required and also it could even mean different specialist trades are required that would not have been needed on the same build of a different location. 

· Time frames - Each project will have different completion dates and some may be more urgently required than others so the same projects would run at different time scales to meet the required schedules. This may mean more man-power is needed, stores will be required at different times and in greater quantities.

· Stores available - If required stores are in short supply then a project which would have taken 6 weeks per say could now take longer. It may also be the case that the material used in a previous project is no longer available and a replacement material has to be used. Dependent on the type of store this could mean having to use different specialist labour for installation. 

· Weather - Weather plays a major role in time scales of a project. A project that could take 3 months in the summer could take 7 in the winter. This is because bricks cannot be laid if the temperature is below 2 degrees. If the temperature is below freezing, then frost damage can occur.  Major snowfall for instance could prevent the workforce from attending the site or for materials to be delivered.



Mr. Daniel Bradnam
5325
Assessment 1
Page 7 of 9




· Ground conditions - Depending on the type of ground the foundations could need to be of different depths. Machinery may also be unavailable if the gradient of the ground is on too much of an incline, meaning the foundations may have to 

· be dug/drilled by hand. As well as gradients the site may be clean of debris or completely overgrown and strewn with debris. This would mean the site layout would take longer as it would have to be cleared away. The type of ground being dug into could also have an effect. It could be soft clay or hard bedrock which needs to be broken up. 

The Construction industry has a “one-off” characteristic. This is because the completed products are different from each other. In other industries such as the manufacturing industry, the processes and end results remain constant, whereas the construction industry always has differing products, processes and schedules to produce, meaning that each project is a “one off”. 
	Another factor that makes the construction industry unique is that the construction managers and supervisory teams are critical the success of every construction project. They ensure that the plans are carried out to the detail and that they manage the limited resources on sites to ensure that projects remain on time and within budget. Other industries have set outputs and material requirements that never vary so do not have to be individually managed to ensure that it does not differ

3.
	The construction industry has several different characteristics compared to other industries. A major character difference from other manufacturing industries is that products coming from construction sites are stationary products whilst manufacturing processes normally require mobility for value to be added in the build process. This statement is true even when factory pre-fabrications are utilized as it is only when fully assembled and services added does the final value become achieved. Products are standardized within the manufacturing industry and therefore easy to control, the construction industry however has to constantly develop new techniques and modify existing techniques in order to adapt to the ever changing working environment. 
	Products made in manufacturing usually require minimal manpower with a small range of expertise required. Construction is different in that it requires large amounts of man power from a wide range of trades and knowledge groups. These groups have to be coordinated together so that they can work within each other’s workspaces and tasks, to achieve the final product. Manufacturing does not have this integration of differing workforces as the product has each piece made by its 
own specialist and then moved further down the production line for the next specialist to input his work into the product.
	The construction industry is not as productive as manufacturing historically due to supply issues. As Construction projects are immobile the supply has to come to site and could be hampered by external factors such as weather and transport, or production issues on the supply line. With a majority of Construction sites storage is at premium so it is not practical to be stockpiled whereas in manufacturing stockpiles 
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are standard so the production line can be on a continuous process and if supply problems arise there is a backlog of stores available so that the problem can be 
resolved before it begins to affect production. Generally, stores are delivered to construction sites just as the site becomes ready for them and so if a delay in stores occurs it has a direct effect on production. 
	Construction industry relies on a large amount of skilled and highly skilled labour for successful completions of projects. No process in construction can lack skilled labour as a large proportion of work is hand manufactured rather than machined, this is one reason why productivity is low in construction compared to manufacturing, as it is hard to source large numbers of skilled labour for one static location. Manufacturing however can use relatively small numbers of skilled workers, as a large proportion uses machinery to perform complex processes and just uses human labour to package, assemble and maintain processes.
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