 
APPENDIX GA36c

LEVEL 6 ASSESSMENT SPECIFICATION 


Student name:	Matthew Jones	Student ID number:	1900134
Programme:	Built Environment Portfolio
Module:	Project Planning, Monitoring and Control
Module code:	M3X8761	Contribution to Overall Module Assessment (%):	50%
Lecturer:	Dr Juan A. Ferriz-Papi	Internal Verifier:	Allan Nantel
Assignment Title:	Case study. Portfolio	Word count (or equivalent):	3,000 words 
Submission deadline:		18th January 2019	Return date of provisional marks & written feedback:		15th February 2019
Submission method:	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)	Alternative submission method (if applicable): The main report document should be submitted by Turnitin. In case more than one file is created, you can send it by email to your module tutor. 	Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.
Academic honesty / referencing:	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  








Module Learning Outcomes 	(from module syllabus)
1.  Evaluate alternative planning monitoring and control techniques and choose a suitable technique for a development;	2. apply various planning techniques to different complex construction scenarios;	3. Critically analyse various production techniques





TASK DESCRIPTION


You form part of a team of 3-4 students and you are given a specific case study to solve, in which you have to implement techniques for programming and planning the execution of works needed for the development proposed. The case studies will be defined in class. As a team, you have to take decisions and justify why you are working in that direction, as well as its implementation. In all cases, you will be working from the perspective of the main contractor and you are working as a construction manager.

There are 4 different tasks you have to complete for this assignment, all of them will be developed in class although you may need to do some homework to prepare for class. The group will distribute these tasks so that each student will be responsible for coordinating one task. This student-coordinator will manage the group during this task and will be responsible for the corresponding summary report submission.

You will submit a 3,000 word summary report (submission deadline 18th January 2019) of your work referred only to one (ONLY ONE) of the tasks, the one you are appointed in your work. In this report you will explain your team work, decisions and solutions, discussion in class and contributions from the rest of the class, and improvements you can do to your initial solution.

The tasks to cover are the following: 

Task 1. Programme. Gantt chart
You have to produce a schedule of works for your case study. For this, you have to follow the following steps:

Define the construction method to use.
Make a list of tasks to cover in the execution project.
Calculate rates, labourers and cost for all tasks.
Make your Gantt chart.
Identify float (if any) for each activity and critical path. You can build an arrow diagram if needed.
You should overlap activities whenever it is possible so that the total duration of works is as short as possible.

Task 2. Site layout
You have to plan the site logistics for the execution of works of your case study. You have to discuss and decide about how to plan your site layout for offices and facilities, services, earthworks plant, lifting (crane/s, hoist/s, etc.), storage and waste. Describe resources needed at every construction stage and how the site will change during time. You will use drawings and schemes as needed to improve understanding of your solution.


Task 3. Cash-flow forecast analysis
According to your Gantt chart developed in task 1, you have to make the cash-flow forecast analysis for your case study. For this, you have to follow these steps:
Calculate cost expenses per month. You can use any of the techniques to produce a reliable approach.
Calculate monthly invoices and payments, considering you expect 8% profit and you will be applied 5% retention. 
Calculate monthly cash-flow and locked-up capital, considering payments will be one month after valuation.  
Draw a cash-flow diagram.
Calculate interest payable if you need to borrow this money at 15% interest.
You should analyse all these calculations to consider if this operation is profitable for you.

Task 4. Resource optimization techniques
According to your Gantt chart developed in task 1, you have to optimise your workforce distribution to avoid peaks and troughs as much as possible. The steps to follow are as follows:
Calculate average workforce per week.
Identify possible peaks and troughs in workforce distribution.
Analyse if you can implement any resource levelling and resource smoothing.
Identify how other resources are affected. You should explain the case of cranes, earthworks plant, concreting (if needed), and specific supplies of materials. 

Requirements for summary report

You are required to submit the corresponding summary report by Turnitin (Moodle online submission) no later than the submission date. No hard copy is needed.
It should be a 3,000 word (±300 words) formal report, in formal English writing. Text should be in Arial 11 pt, black, single line spaced, justified, paginated, with paragraphs separated by a line space and started left-aligned (i.e. not indented). 
The report should have suitable cover page, table of contents, and headings (and sub-headings if necessary). 
The report should be structured as follows:
Introduction. Explaining the work to do and aim of your report.
Background. Very short literature review (500-1000 words).
Case study. Explain characteristics of case study and restrictions that can affect your task in this project
Solutions. Solutions implemented to solve your task
Discussion. Problems found, other alternatives, how you selected the best choice, etc. Changes and improvements that can be added to your initial solution and how to implement them. 
Conclusion. 
Appendixes. Any relevant information such as calculations, drawings, graphs, etc. should be attached as appendixes at the end. If any of these appendixes is not possible to be attached to this file, you can send it by email to your tutor in a separate file, but not later than the submission deadline, and the main text report should be submitted by Turnitin as requested before.
Assessment considerations

This assignment is 50% of the total marks for this module. 
The summary report will be 100% of your assessment. Presentations are voluntary and will not be marked, although you will receive feedback.
Feedback for your summary report will be given twenty working days after the deadline.



GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS


NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set; you should make use of scholarly reviews and primary sources, where appropriate (for example, refereed research articles and/or original materials appropriate to the discipline).    You should provide evidence that you have accessed a wide range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Knowledge and Understanding Skills
At level 6, you should be able to demonstrate coherent and detailed knowledge and a systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. You should be aware of the uncertainty, ambiguity and limits of knowledge. Your work must demonstrate the growing extent of your knowledge and systematic understanding of concepts and underlying principles associated with the subject area.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. meaningfully to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding; ideally each should be complete and detailed, with comprehensive coverage. 

Cognitive and Intellectual Skills
You should be able to: critically evaluate evidence, arguments, assumptions, abstract concepts and data some of which are at the forefront of a discipline (and that may be incomplete) to devise and sustain arguments, to make judgements and/or solve problems; describe and comment upon particular aspects of current research, or equivalent advanced scholarship, in the discipline Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? At all times, you must provide justification for your arguments and judgements.  Evidence that you have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and informed debate within your work.  Furthermore, you should provide evidence that you are able to make sound judgements and convincing arguments using data and concepts.  Sound, valid conclusions are necessary and must be derived from the content of your work.   Where relevant, alternative solutions and recommendations may be proposed.

Practical Skills
At level 6, you should be able to apply the methods and techniques that you have learned to review, consolidate, extend and apply your knowledge and understanding, and to initiate and carry out projects. You will deploy accurately established techniques of analysis and enquiry relevant to the discipline, and apply them in complex and unpredictable contexts, to devise and sustain arguments and/or to solve problems. You should be able to frame appropriate questions to achieve a solution - or identify a range of solutions. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context or circumstances, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts, some of which may be innovative and creative.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  You should show awareness of the limitations of concepts and theories when applied in particular contexts.

Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for graduate-level employment requiring the exercise of initiative and personal responsibility and decision-making in complex and unpredictable circumstances.  This includes demonstrating: the learning ability for professional development to advance existing skills and acquire new competences of a professional nature that will enable you to assume significant responsibility within organisations; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; that you can use appropriate media to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.



Guidance for Presentation 
The following criteria are considered for the presentation:

Content
Your presentation must focus on answering the questions given in this assignment. You should present the problem and solutions with evidence of the work developed (tables, graphs, charts, etc.) and references. Key terms and ideas of project management should be used and you should explain how you applied them. You must show confident with the topic and convince the audience that you implemented the best solutions.

Structure
You must present your work in a logical sequence, easy to follow and understand. You should provide headings (and sub-headings if needed) with a right organisation of information. You must show an index at the beginning and a list of references at the end (in Harvard style system). A basic structure can be: introduction, main body and conclusions.

Delivery
The tone used should be audible by all the class, with the right pace to allow following the presentation, nor too slow nor too fast. You must show being enthusiastic and convinced of your achievements, avoid monotony. For this, it is very important you graduate the tone according to the fact you are presenting. You should use appropriate body language as well, for example standing right and keeping eye contact with the audience at every time. Your movement and gesture must enhance, not distract of, what you are saying. You cannot read a full text for your presentation, although you can use your own notes to assist you at any time.

Use of visual aids
You must use visual aids to improve understanding of your explanations. The use of PowerPoint is recommended, but you can use any other software as well to create a slide presentation. The number of slides should be adequate to the delivery time. You can use images, tables, charts, etc., always referenced. Text should be reduced to minimum to emphasize specific words, sentences or lists. The visual aids are only to help, but under no circumstances should it replace your speech. Videos are only accepted outside your delivery time. All these resources should be used conveniently, an over-use of visual aids can be negative and non-productive.
Other visual aids are also accepted such as hard copies, board writing, gesture, etc.

Managing questions and discussion
You are responsible for the second stage of this presentation as well. It is not just one-way communication. You must pay attention to the audience and achieve a good engagement level so that the audience can feel confident for participation. You can use techniques to promote questions and discussion about your work, (Q&A, brainstorming or any other participation techniques). You should show actively seeking for questions and comments from the audience so that you can gather feedback that will be used in your report later.

     STUDENT FEEDBACK FORM


This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.


Generic Assessment Criteria 	Marks available	Marks 	awarded
1. Engagement with Literature Skills	.	5%	
							
		
2. Knowledge and Understanding Skills		20%	
							
		
3. Cognitive and Intellectual Skills		25%	
							
		
4. Practical Application Skills		25%	
							
		
5. Transferable Skills for Life and Professional Practice		25%	
					
		


Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )	Late Submission Penalties (tick if appropriate)	%
	Up to 1 week late (40% Max)		
	Over 1 week late (0%)		


GENERIC ASSESSMENT CRITERIA


Level 6
In accordance with the Framework for Higher Education Qualifications, at the end of Level 6 students should have coherent and detailed knowledge and a systematic understanding of their subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. They will be able to accurately deploy established techniques of analysis and enquiry within a discipline, using their conceptual understanding to devise and sustain arguments and/or to solve problems. They should be aware of the uncertainty, ambiguity and limits of knowledge. They should be able to critically evaluate evidence, arguments, assumptions, abstract concepts and data (that may be incomplete), to make judgements, and to frame appropriate questions to achieve a solution - or identify a range of solutions. They will apply the methods and techniques that they have learned to review, consolidate, extend and apply their knowledge and understanding, and to initiate and carry out projects. They will have the ability to manage their own learning, and to make use of scholarly reviews and primary sources (for example, refereed research articles and/or original materials appropriate to the discipline). They will demonstrate the qualities and transferable skills necessary for employment requiring: the exercise of initiative and personal responsibility; decision-making in complex and unpredictable contexts; the learning ability needed to undertake appropriate further training of a professional or equivalent nature.


Level 6	FAIL	MARGINAL FAIL	SATISFACTORY	(3rd / Pass)	GOOD	(2.2 / Pass)	VERY GOOD	(2.1 / Merit)	EXCELLENT	(1st / Distinction)	EXCEPTIONAL	(1st / Distinction)
Category	0-29%	30-39%	40-49%	50-59%	60-69%	70-84%	85-100%
Engagement with literature (including reading, referencing,	academic conventions and	academic honesty) 	Little or no evidence of reading and/or reliance on inappropriate sources.	Views and findings mostly unsupported and non-authoritative.	Referencing conventions used incoherently or largely absent.	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.	Engagement with a limited range of mostly relevant and credible sources. Some omissions and minor errors.	Referencing conventions evident though not always applied accurately or consistently.	Engagement with an appropriate range of research-informed literature, including sources retrieved independently. Some over-reliance on texts. Referencing may show minor inaccuracies or inconsistencies.	Engagement with a wide range of research-informed literature, including sources retrieved independently.	Selection of relevant and credible sources.  Very good use of referencing, with no/very few inaccuracies or inconsistencies.	Engagement with an extensive range of relevant and credible literature, informed by the latest research. Consistently accurate application of referencing. 	Exceptional engagement with an extensive range of relevant and credible literature, informed by the latest research. High-level referencing skills consistently and professionally applied.
Knowledge and understanding (Coherent and detailed knowledge and systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline.)		Major gaps in knowledge and systematic understanding of the subject matter. Substantial inaccuracies. No awareness of knowledge of the latest research and/or advanced scholarship within the discipline.		Gaps in knowledge, with only superficial systematic understanding. Some significant inaccuracies and/or irrelevant material.  No awareness of knowledge of the latest research and/or advanced scholarship within the discipline.	Limited knowledge and systematic understanding of the relevant concepts and principles within the subject area which to some limited extent, is informed by current research and scholarship. 	Knowledge is reasonably detailed, accurate with a good systematic understanding of the field of study and to some extent, current research and scholarship.	Knowledge is reasonably extensive coherent and detailed.  Exhibits very good understanding of the breadth and depth of established views, and the work is, at least in part, well-informed by current research and scholarship. 	Excellent coherent and detailed knowledge and systematic understanding of the principles and theories of current research and scholarship. Clear awareness of challenges to established views and the limitations of the knowledge base.	Exceptionally coherent and detailed knowledge and systematic understanding of the principles and theories of the subject, well-informed by current research and scholarship. A critical, sophisticated and nuanced awareness of the ambiguities and limitations of knowledge.
Cognitive and intellectual skills 	(Conceptual and critical thinking, analysis, synthesis and evaluation of research, assumptions, abstract concepts and data (that may be incomplete); logic, argument and judgement.) 	Wholly or almost wholly descriptive work. Little or no analysis, synthesis or evaluation.	Failure to develop arguments, leading to illogical or invalid judgements. Unsubstantiated generalisations, made without use of any credible evidence.		Largely descriptive work, with superficial use of critical evaluation. Weak development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.	Limited attempt at critical thinking, analysis, synthesis and evaluation, tending towards description.	Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.	Asserts rather than argues a case.		Some critical thinking, analysis, synthesis and evaluation. Can analyse new and/or abstract concepts and data without guidance.	An emerging awareness of different stances and ability to use evidence (that may be incomplete) to support the argument.	Mostly valid arguments and logical judgements. Some tendency to assert/state opinion rather than argue on the basis of reason and evidence.	Sound critical thinking, analysis, synthesis and evaluation demonstrating critical thinking. Ability to devise and sustain persuasive arguments, and to review the reliability, validity and significance of evidence (that may be incomplete) to make mostly appropriate and valid judgements. 		Excellent critical thinking, analysis, synthesis and evaluation. Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated judgements. Some evidence of independent thought and ability to ‘see beyond the question’, suggesting a grasp of the broader field and wider concepts.		Exceptional critical thinking, analysis, synthesis and evaluation based on judiciously selected evidence. 	Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated, nuanced, judgements. Evidence of independent thought and ability to ‘see beyond the question’, suggesting an outstanding grasp of the broader field and wider concepts.
Practical skills	(Apply/deploy accurately established tools and techniques; initiate and carry out projects; formulate solutions to solve problems in complex and unpredictable contexts.)	Limited or no use of methods, materials, tools and/or techniques.	Little or no appreciation of the context of the application.	Limited understanding of the application of theory to practice or making appropriate links between the two.	Very weak problem-solving skills in complex and unpredictable contexts. 	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.	Weak understanding of the application of theory to practice, with only occasional evidence of making appropriate links between the two. Weak problem-solving skills in complex and unpredictable contexts. 			An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.	Basic appreciation of the context of the application. Theoretical knowledge and understanding applied in practice, but not always making logical links between the two.	Can identify problems and propose basic solutions in complex and unpredictable contexts without fully appreciating the complexity. 	A good and appropriate application of standard methods, materials, tools and/or techniques.	Clear appreciation of the context of the application. Mainly consistent, accurate and logical application of theory to practice, making appropriate links between the two	Can identify problems and propose mostly appropriate solutions in complex and unpredictable contexts.	A very good application of a range of methods, materials, tools and/or techniques.	Very good consideration of the context of the application, with perceptive insights. Can identify problems and propose appropriate solutions in complex and unpredictable contexts.	Evidence of some innovation and creativity. 	An advanced application of a range of methods, materials, tools and/or techniques.	The context of the application is well considered, and insightful.	Application and deployment extend beyond established conventions.  Can identify complex problems and propose excellent solutions. Innovation and creativity evident.	Exceptional levels of application and deployment skills in unpredictable, practical contexts, drawing skilfully on the latest research within the discipline. Can identify complex problems and propose sophisticated solutions. Assimilation and development of cutting edge processes and techniques.
Transferable skills for life and professional practice	(Exercise of initiative and personal responsibility; professional development; initiate and complete tasks and procedures: individually and/or collaboratively; use appropriate media to communicate effectively; fluency of expression; clarity and effectiveness in presentation and organisation.)	Communication medium is inappropriate or misapplied.	Work is poorly structured, disorganised and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Little or no evidence of autonomy (or collaboration, where relevant) in the completion of tasks. Little or no evidence of the skills required in graduate employment.			Communication medium is poorly designed and/or not suitable for the audience. 	Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Weak independent initiative (or collaboration, if relevant). Limited evidence of the skills required in graduate employment.	Can communicate in a suitable medium but with some room for improvement. 	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence in places. Can work as part of a team, but with limited involvement in group activities. 	Demonstrates the basic skills required in graduate employment, with some areas of minor weakness.	Can communicate effectively in a suitable format, but may have minor errors.	Mostly coherent, organised work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities. 	Demonstrates the skills required in graduate employment, with some areas of strength and some of minor weakness.	Can communicate well, confidently and consistently in a suitable format.	Work is coherent, fluent, well-structured and organised. Can work very well autonomously and/or as part of a team, with very good contribution to group activities. 	Demonstrates very good graduate employment skills, with just occasional minor weakness.	Can communicate professionally confidently and consistently in a suitable format.	Work is coherent, very fluent and is presented professionally. Can work autonomously with initiative. Where relevant can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations. Demonstrates excellent graduate employment skills and an appetite for further development.	Can communicate with an exceptionally high level of professionalism. 	Work is exceptionally coherent, very fluent and is presented professionally. Can work exceptionally well and professionally within a team, showing advanced leadership skills. Demonstrates exceptional graduate employment skills and an appetite for further development.



















Project Planning, Monitoring and Control
M3X8761





Contents

Introduction………………………….2
Background……………………….…3
Case study…………………………..4
Solutions and Discussion…………..6
Conclusion………………………….19
Bibliography………………………...20
Appendixes…………………………21









Introduction 

The aim of this report is to perform a construction site layout for a construction case study.
Investigation will utilise cost forecasting techniques to calculate monthly cost expenses for the project. Using information contained in a Gantt chart for the project, monthly invoices and payments will be calculated, taking into account both profit and retention. With the purpose of this report is to implement techniques for programming and planning the execution of the works needed for the development proposed in the Project 3 Case Study. Assessing the best site layout for each stage of the construction.






















Background 

Planning is an essential part of pre-contract planning, where the contractor is often required to submit his proposals for approval by the client’s representative prior to commencing work on the project, therefore it is important to consider the allocation of preliminaries budget (Cooke and Williams, 2013).
Overspending on the preliminaries is a common problem on contracts and one must learn to work within the monies allocated at the tender stage of the construction project – no matter how inadequate (Cooke and Williams, 2013).
Many issues can occur with the investment to construction project. Examples of poor planning, control and programming of a construction project can lead into significant losses. These can be such issues as; ordering too much material for the project, inadequate storage for site, a duplication of labour where not necessary required or the reverse where a gang may be there for a longer time completing work where if another gang was employed the time and cost could be significantly reduced not resulting in delays to other tasks within the project. In summary time lost and cost overturns on large construction project such as this can be very damaging for any future projects to bid for. 
“Construction site layout involves identifying, sizing, and placing temporary facilities within the boundaries of the construction site, these temporary facilities range from simple lay-down areas to warehouse, fabrication shops ect. The required temporary facilities and their areas are depending in many factors including project type, scale, design, location and organization of construction work” (Elbeltagi, 2019). 
Arnold, J. R. and Chapman (2004), materials management can define as an organizing function responsible for planning and controlling the materials flow. Meaning that the materials management is a planned procedure that involves from the initial purchasing, delivery, handling and minimization of waste of the material with the purpose to ensuring the quality, quantity and time of the requirement should meet accordingly.
Material management are the activities involved to plan, control, purchase, expedite, transport, store, and issue in order to achieve an efficient flow of materials and that the required materials are bought in the required quantities, time, quality and at an acceptable price. (Stukhart ,1995)






Case Study – Project 3 

Project 3 was to construct a commercial building consisting of four distinct blocks in Swansea City centre.
The 4 blocks labelled A, B, C, and D. would all contain 2 underground floors for parking facilities for the commercial building. 
Each block consisting of different number of floors; Block A consisting of 5 floors, Block B consisting of 7 floors, Block C consisting of 11 floors and finally Block D consisting of 15 floors. Although varying in different heights all blocks has a surface area of approximately 500m2.
Located in Swansea as an car park off Strand street as shown from Image 1 below (Google Maps, 2018).  Unique to the area of Swansea and with no budget for this project. Figure 1 shows the desired foot print of the area.
Image 1 – Google Map Image of Proposed Site
[image: ]








Figure 1 – Proosed Site Footprint 
[image: ]







Solutions and Discussion 

The site layout for this construction site is based on the proposed Gantt chart (Appendix A) 
cost was estimated for each task utilising SPONs (AECOM, 2016). This total was put next to each task as a total cost within the bar chart. Based on the Gantt chart (Appendix A) that had been produced for the project phases for each stage of the construction could be calculated and designed. 
CAD was used to design each stage of the construction site layout throughout the entire construction process from excavation through to the roof cladding. Interior furnishings were not applied as the client did not specify.
Figure 2 below shows the original proposed footprint from figure 1 converted into CAD format. 

Figure 2 – Proposed Footprint in CAD Format
[image: ]
Parking 
Due its location within Swansea city centre it was decided the parking would be utilized through the nearby offsite car parks as shown in Image 2 below, blue outlining the perimeter of the site and the red circles highlighting the offsite parking  



Image 2 – Showing the Offsite Parking Facilities 
[image: ]

Site Entrance & Security 
Location playing a major factor in the site security, within in a major city, so pollution and security being paramount to the site.
Regulation 36 of CDM requires that
“Every construction site shall be organised in such a way that, so far as is reasonably practicable, pedestrians and vehicles can move safely.” layout” (CDM, 2015)
With that in mind it will be a no public access site, using site timber board for to fence the whole perimeter, and 24 hour site security clear designated signs instructing all employees and vehicles visiting to site to report to the offices and to sign in with strict control systems and register. 
Separated access for vehicles and pedestrians will be done through physical barriers such as; gates barriers and bollards.
Under CDM 2015 regulations 
Traffic routes will be suitable for the persons or vehicles using them, sufficient in number, in suitable positions and of sufficient size, pedestrians or vehicles may use it without causing danger to the health or safety of persons near it;
any door or gate for pedestrians which leads onto a traffic route is sufficiently separated from that traffic route to enable pedestrians to see any approaching vehicle or plant from a place of safety;
there is sufficient separation between vehicles and pedestrians to ensure safety or, where this is not reasonably practicable— other means for the protection of pedestrians are provided; and effective arrangements are used for warning any person liable to be crushed or trapped by any vehicle of its approach; any loading bay has at least one exit for the exclusive use of pedestrians; and where it is unsafe for pedestrians to use a gate intended primarily for vehicles, at least one door for pedestrians is provided in the immediate vicinity of the gate, is clearly marked and is kept free from obstruction (CDM, 2015).

Foundations
Due to the difficulty of the site location next to a 2 lane road (Strand) and the soil condition to be assumed sand as of the location of Swansea on the coast. The best possible foundation technique for the limited space was driven pile foundations.
The driven pile foundations are to be made from ready mixed reinforced in situ concrete; portland cement; C30-, reinforcement bar BS4449 cold rolled deformed square high yield steel bars, straight or bent and driven in by using a pile hammer. 
The CAD design shown in figure 2 was used to determine the measurements for each block. So the measurements could also be used to determine cost from SPONs (AECOM, 2016). As shown below in table 1.
Table 1 – Diaphragm Wall Sizes and Costs.
	Diaphragm Wall
	
	

	Perimeter = (m)
	292.2
	 

	Wall Area (292.2*0.6*7) m3
	1227.25
	 

	 
	
	 

	Wall A = 81.71m
	Gang 1
	 

	Wall D= 79.75m
	
	 

	Wall C = 66.6m
	Gang 2
	 

	Wall B= 64.65m
	
	 

	 
	
	 

	Excavation for wall, removal of material,
 bentonite supply and dipose; 600mm thick wall
	£624
	m3

	Ready mixed reinforced in situ concrete; portland cement; C30-, reinforcement bar BS4449 cold rolled deformed square high yield steel bars, straight or bent
	124.8
	m3

	Area =
	1127.25
	m3

	Total Cost =
	£844,085
	 



Excavation

Excavation costs could simply be worked out from the use of 2 gangs working together to remove approximately 1912m2 (worked out from dimensions given) over 18 days using pricing from SPONs (AECOM, 2016) as shown in Table 2 below.
Table 2 – Excavation Measurements and Costs.
	Excavation
	
	

	 
	1000.65
	 

	64.75*15
	971.25
	 

	 
	
	 

	Total area =
	1971.9
	m2

	m3/hour =
	6.66
	 

	Time (days) =
	37.01014
	days

	2 gangs=
	18.50507
	days

	1 plant operator (skill rate 3
	17.39
	 

	1 plant operator (skill rate 3)–25% of time
	4.35
	 

	1 banksman (skill rate 4
	14.31
	 

	Total
	36.05
	/hour

	 
	288.4
	/day

	2 gangs =
	576.8
	/day

	Total Cost = £
	10673.72
	 




In order to excavate safely and following Construction Design Management Regulations 2015 ramp calculations were worked out using the following information.
[image: ]
Two Story Basement = 6.6 metres

Plot C and B Similar in dimensions –approx. 32m x 15m

Due to the confined area of the site layout with restricted space the straight ramp for excavation had to be adapted it as site cannot facilitate straight ramp logistically as shown in Figure 3.

Figure 3 – Curved Ramp Design
[image: ]














Therefore;
Curved road width will be a minimum of 6 metres. 
A – B
Maximum Length = 15-6 = 9m

 =  

If total height is 6.6m, we still need to go 5.52m
To calculate total length of B – C we need to calculate the perimeter of a three-metre-radius circle and then divide it by 4.

Perimeter = 2 x 

B – C length = 
Now we calculate the height (Curve so 8%)
 = 

Still need to go 5.14m deeper.
C – D
We can finish the ram in this interval, horizontal length so maximum slope can be 12% again.
 = 

A – B: 9m 
B – C: 4.7m
C – D: 42.8m


This can also be seen in CAD format in figure 4 below in the design drawing for the site layout.

Figure 4 – CAD Drawing of Excavation Ramps in Site Layout (metres)
[image: ]

The difficulty can again be observed in the confined space as shown in figure 4, with the need for a long ramp required do to the depth of the excavation (2 floors). The ability to design this all through one surface ramp which then splits accommodates for the confined site. 





Figure 5 shows the initial site layout for the foundations and excavations phase of the construction process. Can be observed from Figure 5 that the site entrance located to the left of Block B using the trunk main operating under a one way system to the exit to the right of Block A. All measurements in Figure 5 are in metres and it is clearly demonstrated that the site is organised in such a way that, so far as reasonably practicable, pedestrians and vehicles have more than adequate space to maneuver safely. Site offices being double container two high which provides more than required for office rooms, cabinets, toilets, refreshments rooms, subcontractor rooms and a first aid area, with pedestrian area surrounding. Pedestrian route skirting all of the perimeter for access to the whole site and safe egress from site in an emergency for pedestrians. 
Figure 5 – CAD Drawing of Site Layout During Excavation and Foundations 
[image: ]

Foundations for the 2 basement floors would be in concrete and through the use of SPONs (AECOM, 2016). Adequate space provided for a 1.00m3 concrete skip bin and deliveries (Figure 5)





Table 3 – Concrete Elements for the 
	Concrete
	
	

	1 Gang =
	5.26
	m3/hour

	 
	42.08
	m3/day

	4 gangs =
	168.32
	m3/day

	total area =
	3596.4
	m3

	time=
	21.36644
	Days

	 
	
	 

	RC40/50 Cost=
	99.24
	m3

	Area = 
	1998
	m2

	floor thickness
	0.6
	m

	Concrete floors
	3
	 

	Cost = £
	356906.7
	 

	 
	
	 

	B1131 Mesh
	7.63
	/m2

	Area =
	1998
	m2

	floors
	3
	 

	Cost = £ 
	45734.22
	 

	 
	
	 

	Concrete gang
	 
	 

	1 ganger or chargehand (skill rate 4
	15.28
	 

	2 skilled operatives (skill rate 4)
	28.62
	 

	4 unskilled operatives (general)
	53.48
	 

	1 plant operator (skill rate 3) – 25% of time
	4.35
	 

	 
	101.73
	/hour

	 
	813.84
	/day

	Cost = £
	17388.87
	 

	2 Gangs =£
	34777.73
	 

	 
	
	 

	Formwork Gang
	 
	 

	1 foreman joiner (craftsman)
	23.18
	 

	2 joiners (craftsman)
	41.1
	 

	1 unskilled operative (general
	13.37
	 

	1 plant operator (craftsman) – 25% of time
	6.33
	 

	 
	83.98
	/hour

	 
	671.84
	/day

	Cost = £
	14354.83
	 

	2 Gangs =£
	28709.66
	 

	 
	
	 

	Reinforcement gang
	 
	 

	1 foreman steel fixer (craftsman)
	23.18
	 

	4 steel fixers (craftsman)
	82.2
	 

	1 unskilled operative (general)
	13.37
	 

	1 plant operator (craftsman) – 25% of time
	6.33
	/hour

	 
	125.08
	 

	 
	50.64
	/day

	Cost = £
	1081.997
	 

	2 Gangs =£
	2163.994
	 

	 
	
	 

	Reinforcement  on-site bending/baling gang
	 
	 

	1 steel fixer (craftsman)
	20.55
	 

	1 unskilled operative (general)
	13.37
	 

	1 plant operator (craftsman) – 25% of time
	6.33
	 

	 
	125.08
	/hour

	 
	1000.64
	/day

	Cost = £
	21380.12
	 

	2 Gangs =£
	42760.24
	 

	 
	
	 

	Joints Gang
	 
	 

	1 ganger/chargehand (skill rate 4)
	15.28
	 

	1 skilled operative (skill rate 4
	14.31
	 

	1 unskilled operative (general)
	13.37
	 

	 
	
	 

	 
	
	 

	 
	
	 

	 
	
	 

	 
	
	 

	RESOURCES – PLANT
	 
	 

	10t Crane (50% of time)
	26.81
	 

	1.00m3 concrete skip (50% of time)
	1.25
	 

	11.30m3/min compressor, 2 tool
	44.83
	 

	four 54mm poker vibrators
	5.67
	 

	 
	78.56
	/hour

	 
	628.48
	/day

	Cost = £
	13428.38
	 

	2 Gangs =£
	26856.77
	 

	 
	
	 

	Total Cost = £
	535745.4
	 









Construction of Steel Frame and Floor

Following the Gantt chart (Appendix A) the next major phase in the construction which would require the site layout design changing would be the erection of the steel frame and floor for Blocks A, B, C and D as shown in table 4.

Table 4 – Steel Frame and Floor
	Steel Frame + Floor
	
	

	Steel Frame with Composite
 beam and slab floor
	130
	m2

	Area =
	1998
	m2

	Floors
	3
	 

	Total Cost = £
	779220
	 



This section was split further into two different site layouts. As there was no time constraint it was decided that the solution to solve the area a crane could cover without impeaching outside of the site onto neghbouring properties or causing health and safety issues within the site itself was to use one crane only.
A SK315 model crane was best suited for the requirements of the steel frame (Shown in Table 5). Full crane specifications for the model crane shown in Appendix B.

Table 5 – Crane Specifications 
[image: ]

Phase 1 would position the crane in the most optimal location to be able construct Blocks A, B and C without the need for moving. Which would be much more cost and time effective.

Figure 6 – Crane location in Phase 1 of Steel Frame Construction 
[image: ]

Covering all the area required while not imposing onto nearby building shown in red and not operating above the site offices which would now be moved the ground floor of Block D shown in figure 6.

Phase 2 of the steel frame would see the crane moved to complete the final Block D shown in Figure 7, site office would now be removed and the block A would be utiliesed for the space required. 
Figure 7 - Crane location in Phase 2 of Steel Frame Construction 
[image: ]






[bookmark: _GoBack]

Conclusion 
In conclusion, material management is the main key for success a construction project. This is because the cost of materials is represented more than 60% or above cost from the total cost of project. 
The location of the crane(s), materials, storage and other temporary facilities  and site offices should located according to the current construction phase going on to best suit whether this is the excavation part or the construction or the erecting of the steel frame. So it can be seen that in order for project to be a success the need for the site layout to be dynamic and adapt with the propossed plan, making planning and control paramount.
Health and safety also is a part of importance in construction site to provide zero accident. It should follow according to hand book of health and safety. 
Further can still be done to improve the site layout for more efficiencies through such tools as BIM (building information modelling) that can help plan and design the in three dimensional way through the different phases of construction. With a future of improving technologies there is the possibility of having live computer models of site construction layouts.
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Appendixes 
Appendix A – Gantt Chart  
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Appendix B – Crane Specifications 
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