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1.0 INTRODUCTION 
1.1 Background to the Project
The construction of office buildings is a complex and multifaceted project, often serving as a significant investment in urban development and corporate infrastructure. Such projects typically encompass several stages, including planning, design, procurement, construction, and post-construction activities (Smith and Jones, 2023, p. 45). The process requires careful coordination between architects, engineers, contractors, and clients to ensure that the final product meets both functional and aesthetic needs while adhering to budget and timeline constraints (Davis, 2022, p. 78).
Over the years, advancements in construction technology, sustainability standards, and project management practices have greatly influenced the design and execution of office buildings. The integration of green building practices and energy-efficient systems has become more prevalent, driven by increasing environmental awareness and regulatory requirements (Taylor, 2023, p. 102). Additionally, the evolution of work culture and the rise of flexible office spaces have reshaped the functional layout of office buildings, prompting designers to incorporate open-plan layouts, collaborative workspaces, and advanced technological infrastructure (Johnson, 2021, p. 67).
Moreover, the construction of office buildings often faces challenges such as zoning laws, site limitations, and fluctuating market conditions. Effective project management, therefore, becomes crucial in navigating these obstacles and ensuring the successful completion of the project (White and Green, 2022, p. 59). As the demand for modern office spaces continues to rise, the construction of office buildings remains a dynamic and critical area of the real estate and construction industries.
1.2 Basis and Purpose of the Project
1.2.1 Basis of the Project.
The project of constructing an office building is based on addressing the growing demand for modern, efficient, and flexible workspace solutions. It aims to provide a physical structure that meets the evolving needs of businesses, accommodating various office functions such as private offices, collaborative areas, and spaces for technological integration. As organizations increasingly prioritize adaptability and sustainability in their workplace environments, the construction of office buildings is not merely a physical endeavor but also a response to these broader economic and societal shifts (Taylor, 2023, p. 89).
1.2.2 Purpose of the Project.
The purpose of undertaking this project stems from a combination of factors: the need to accommodate corporate growth, the desire to provide employees with conducive work environments, and the growing emphasis on environmental sustainability (Davis, 2022, p. 102). As businesses seek to attract and retain top talent, they recognize that the design of their office spaces plays a pivotal role in fostering productivity, innovation, and employee well-being (Johnson, 2021, p. 55). Furthermore, the construction process allows for the integration of energy-efficient technologies and green building practices, which align with global efforts to reduce carbon footprints and promote sustainable development (Smith & Jones, 2023, p. 67).
In essence, the project serves both an economic and environmental purpose, contributing to the revitalization of urban spaces while fulfilling the demand for contemporary, sustainable office buildings. It represents a forward-thinking approach to meeting the needs of businesses and the broader community (White and Green, 2022, p. 72).
                                                                  





















   2.0 CONSTRUCTION OF THE NETWORK DIAGRAM/GANT CHART AND CRITICAL PATH
Table 1: Schedule of Activity
	Activity
	Description
	                       Duration
	Laborer
	Skilled

	
	
	Optimistic (Day)
	Most likely (Day)
	Pessimistic (Day)
	
	

	0-1
	Buy Land
	2
	5
	8
	3
	3

	1-2
	Initial Survey
	3
	7
	10
	5
	3

	2-3
	Design and planning
	2
	6
	8
	2
	3

	3-5
	Site Preparation
	3
	6
	8
	3
	2

	5-8
	Foundation work
	2
	5
	7
	3
	1

	8-9
	Structural Framing
	2
	5
	8
	5
	1

	9-16
	Roofing
	3
	6
	10
	4
	2

	16-29
	External Finishing
	2
	6
	10
	2
	1

	3-4
	Soil Testing
	2
	6
	9
	3
	3

	9-13
	Plumbing Rough-in
	2
	4
	6
	2
	3

	9-14
	Electrical Rough-in
	2
	5
	9
	5
	1

	14-16
	Conduit Installation
	4
	8
	10
	6
	1

	3-6
	Environmental Review
	4
	8
	12
	4
	3

	6-7
	Permit Approval
	4
	7
	11
	4
	3

	7-10
	Lift Shaft Excavation
	3
	6
	9
	2
	1

	10-11
	Lift Installation
	3
	7
	10
	4
	1

	11-12
	Lift Testing
	4
	8
	11
	6
	2

	12-15
	HVAC Installation
	4
	7
	9
	2
	3

	15-17
	System Testing
	4
	7
	9
	2
	2

	17-18
	Final Mechanical Approval
	4
	8
	10
	2
	3

	18-19
	Utility Connections
	2
	5
	9
	6
	1

	19-20
	Final External Review
	4
	8
	12
	6
	2

	20-21
	Flooring
	3
	6
	8
	2
	2

	21-22
	Ceiling Work
	2
	6
	8
	6
	1

	22-23
	Interior Painting
	2
	5
	9
	2
	2

	23-24
	Joinery Work
	4
	8
	10
	6
	3

	24-25
	Lighting Installation
	4
	7
	11
	2
	3

	25-26
	Security System
	3
	5
	7
	5
	1

	26-27
	Cleaning
	2
	4
	6
	2
	1

	27-28
	Furniture Installation
	2
	4
	8
	2
	1

	28-29
	Landscaping
	3
	5
	9
	5
	1

	29-30
	Commissioning
	4
	7
	10
	5
	2

	30-31
	Documentation
	4
	7
	11
	3
	3

	31-32
	Project Handover
	4
	7
	10
	3
	1
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Table 2: For Gantt Chart Construction
	Activity
	Start Day
	Duration (Day)
	End Day
	Predecessor

	Buy Land
	1
	5
	5
	            _

	Initial Survey
	5
	7
	12
	Buy Land

	Design and planning
	12
	6
	18
	Initial Survey

	Site Preparation
	18
	6
	24
	Design and planning

	Foundation work
	24
	5
	29
	Site Preparation

	Structural Framing
	29
	5
	34
	Foundation work

	Roofing
	34
	6
	47
	Structural Framing

	External Finishing
	47
	6
	139
	Roofing

	Soil Testing
	18
	6
	24
	Initial Survey

	Plumbing Rough-in
	34
	4
	38
	Foundation work

	Electrical Rough-in
	34
	5
	39
	Foundation work

	Conduit Installation
	39
	8
	47
	Electrical Rough-in

	Environmental Review
	18
	8
	26
	Design and planning

	Permit Approval
	26
	7
	33
	Environmental Review

	Lift Shaft Excavation
	33
	6
	39
	Permit Aproval

	Lift Installation
	39
	7
	46
	Lift Excavation

	Lift Testing
	46
	8
	54
	Lift Intallation

	HVAC Installation
	54
	7
	61
	Lift Testing

	System Testing
	61
	7
	68
	HVAC Installation

	Final Mechanical Approval
	68
	8
	76
	System Testing

	Utility Connections
	76
	5
	81
	Final Mechanical Approval

	Final External Review
	81
	8
	89
	Utility Connection

	Flooring
	89
	6
	95
	Final External Review

	Ceiling Work
	95
	6
	101
	Flooring

	Interior Painting
	101
	5
	106
	Ceinling

	Joinery Work
	106
	8
	114
	Interior Painting

	Lighting Installation
	114
	7
	121
	Joinery Work

	Security System
	121
	5
	126
	Lighting Installation

	Cleaning
	126
	4
	130
	Security System

	Furniture Installation
	130
	4
	134
	Cleaning

	Landscaping
	134
	5
	139
	Furniture intallation

	Commissioning
	139
	7
	146
	Landscaping

	Documentation
	146
	7
	153
	Commissioning

	Project Handover
	153
	7
	160
	Documentation


 

















3.0 ROLE OF COMMUNICATION
Effective communication plays a pivotal role in managing the construction of office buildings, ensuring that all project stakeholders such as architects, contractors, clients, and engineers are aligned in their objectives, timelines, and expectations. Clear and consistent communication is essential to the coordination of tasks, resolution of conflicts, and prevention of misunderstandings that can lead to delays, cost overruns, or subpar outcomes (White and Green, 2022, p. 93). In the context of construction projects, communication serves as the foundation for decision-making, problem-solving, and maintaining project momentum (Davis, 2022, p. 117).
Improved communication channels can directly enhance project performance by facilitating timely updates, ensuring the accurate flow of information, and creating an environment where feedback is regularly shared. In many construction projects, inefficiencies arise due to poor communication, leading to missed deadlines, inadequate resource allocation, or errors in design and execution (Smith and Jones, 2023, p. 74). Establishing streamlined communication practices such as regular meetings, project management tools, and clear reporting systems can help mitigate these issues by ensuring that all team members are informed and can respond proactively to challenges (Taylor, 2023, p. 106).
In the current situation, where the construction of office buildings is often subject to market fluctuations, regulatory changes, and environmental considerations, improved communication can lead to significant benefits. For instance, if there is a shift in regulations or unforeseen delays due to supply chain issues, effective communication between stakeholders allows for swift adaptations to the plan, reducing the impact on the overall timeline (Johnson, 2021, p. 62). Moreover, with the increasing reliance on technology in construction management, utilizing digital communication tools can provide real-time updates and improve collaboration among geographically dispersed teams (White and Green, 2022, p. 97).
By fostering a culture of open and transparent communication, project managers can ensure that everyone involved is on the same page, improving decision-making and overall project success. For example, when a contractor faces a delay or difficulty, a timely update through clear communication allows for early intervention, resource reallocation, or a revised schedule that minimizes the impact on the project's final delivery (Davis, 2022, p. 121). Additionally, communication helps establish trust between stakeholders, leading to smoother negotiations, faster resolution of disputes, and a more cohesive team dynamic, all of which contribute to the project's success (Johnson, 2021, p. 68).





4.0 APPLICATION OF PERT ANALYSIS AND RISK MANAGEMENT TECHNIQUES                               
4.1 The table below shows the PERT Analysis of the Expected Time.
Table 3
	Activity
	                                 Duration (Days)
	PERT Results : Expected Time (Days)

	
	Optimistic
	Most Likely
	Pessimistic
	

	0-1
	2
	5
	8
	5.00

	1-2
	3
	7
	10
	6.83

	2-3
	2
	6
	8
	5.67

	3-5
	3
	6
	8
	5.83

	5-8
	2
	5
	7
	4.83

	8-9
	2
	5
	8
	5.00

	9-16
	3
	6
	10
	6.17

	16-29
	2
	6
	10
	6.00

	3-4
	2
	6
	9
	5.83

	9-13
	2
	4
	6
	4.00

	9-14
	2
	5
	9
	5.17

	14-16
	4
	8
	10
	7.67

	3-6
	4
	8
	12
	8.00

	6-7
	4
	7
	11
	7.33

	7-10
	3
	6
	9
	6.00

	10-11
	3
	7
	10
	6.83

	11-12
	4
	8
	11
	7.83

	12-15
	4
	7
	9
	6.83

	15-17
	4
	7
	9
	6.83

	17-18
	4
	8
	10
	7.67

	18-19
	2
	5
	9
	5.17

	19-20
	4
	8
	12
	8.00

	20-21
	3
	6
	8
	5.83

	21-22
	2
	6
	8
	5.67

	22-23
	2
	5
	9
	5.17

	23-24
	4
	8
	10
	7.67

	24-25
	4
	7
	11
	7.17

	25-26
	3
	5
	7
	5.00

	26-27
	2
	4
	6
	4.00

	27-28
	2
	4
	8
	4.33

	28-29
	3
	5
	9
	5.33

	29-30
	4
	7
	10
	7.00

	30-31
	4
	7
	11
	7.17

	31-32
	4
	7
	10
	7.17

	                                    Total Expected Time
	209.67



 TE (Expected Time) = Do + 4Dm + Dp   where, Do = optimistic duration, Dm = most likely duration, and Dp = pessimistic duration
Total Expected Time = Summation of all Individual Activity Expected Time

4.2 Risk Management Techniques
In the context of constructing an office building, the application of risk management techniques is essential to anticipate, assess, and mitigate potential threats that could compromise the project’s objectives. Risks in such projects typically span across financial, legal, environmental, and operational dimensions. If unaddressed, these risks can lead to cost overruns, schedule delays, reputational damage, and legal liabilities, all of which can significantly impact the business's profitability and stakeholder confidence. These risks and their impacts are discussed below.
4.2.1 Financial Risks
Cost escalation due to material price volatility or poor budgeting may erode profit margins. For example, unexpected increases in steel or concrete prices can lead to substantial financial strain (Zou et al., 2017, p. 11).
4.2.2 Legal and Regulatory Risks.
Non-compliance with local zoning laws or environmental regulations can lead to fines or project halts, disrupting timelines and increasing legal costs (Hillson and Murray-Webster, 2017, p. 89).
4.2.3 Environmental Risks.
Risks, such as soil contamination or extreme weather events can delay construction and inflate costs for remediation or adaptive measures (Aven, 2016, p. 45).
4.2.4 Health and Safety Risks.
Accidents on-site can result in injury, legal action, and reputational damage, potentially stopping work and attracting penalties (Choudhry and Fang, 2008, p. 687).
4.3 Risk Management Models and Techniques.
To manage these risks effectively, structured frameworks and tools can be applied.
4.3.1 PMBOK Risk Management Process.
This includes risk identification, qualitative and quantitative analysis, risk response planning, and monitoring (PMI, 2021, p. 401). Through this process, project managers can develop a comprehensive risk register and response strategies.
4.3.2 SWOT Analysis
Used in the planning phase to identify internal strengths and weaknesses, and external opportunities and threats (Gido and Clements, 2018, p. 63).
4.3.3 Monte Carlo Simulation
Enables quantitative risk analysis by simulating different outcomes and assessing the probability of cost or schedule overruns (Chapman and Ward, 2011, p. 215).
4.3.4 Risk Breakdown Structure (RBS)
Categorizes risks systematically, making it easier to analyze and address different risk types (Hillson, 2003, p. 47).
4.3.5 PESTLE Analysis.
Analyzes external macro-environmental risks: Political, Economic, Social, Technological, Legal, and Environmental.
4.4 Measures to be taken to mitigate these risks
· Financial Contingency Planning: Allocate reserves to address cost overruns and lock in prices with suppliers via contracts.
· Legal Compliance Checks: Engage legal experts early in the project for regulatory due diligence.
· Environmental Assessments: Conduct thorough site assessments and integrate sustainability plans.
· Safety Training and Protocols: Implement robust health and safety programs, and conduct regular audits.



5.0 COSTS OF THE INDIVIDUAL ACTIVITIES AND TOTAL COSTS OF THE PROJECT 
Table 4: The table below shows the costs of the individual activities and total cost of the project based on the resource requirements and estimation of costs for activities.
	Activity
	Duration
	                       Resource
	Cost (£)

	
	
	Laborer
	Skilled
	

	0-1
	5
	3
	3
	13,500

	1-2
	7
	5
	3
	23,100

	2-3
	6
	2
	3
	14,400

	3-5
	6
	3
	2
	12,600

	5-8
	5
	3
	1
	7,500

	8-9
	5
	5
	1
	10,500

	9-16
	6
	4
	2
	14,400

	16-29
	6
	2
	1
	7,200

	3-4
	6
	3
	3
	16,200

	9-13
	4
	2
	3
	9,600

	9-14
	5
	5
	1
	10,500

	14-16
	8
	6
	1
	19,600

	3-6
	8
	4
	3
	24,000

	6-7
	7
	4
	3
	21,000

	7-10
	6
	2
	1
	7,200

	10-11
	7
	4
	1
	12,600

	11-12
	8
	6
	2
	24,000

	12-15
	7
	2
	3
	16,800

	15-17
	7
	2
	2
	12,600

	17-18
	8
	2
	3
	19,200

	18-19
	5
	6
	1
	12,000

	19-20
	8
	6
	2
	24000

	20-21
	6
	2
	2
	10,800

	21-22
	6
	6
	1
	14,400

	22-23
	5
	2
	2
	9000

	23-24
	8
	6
	3
	28,800

	24-25
	7
	2
	3
	16,800

	25-26
	5
	5
	1
	10,500

	26-27
	4
	2
	1
	4,800

	27-28
	4
	2
	1
	4,800

	28-29
	5
	5
	1
	10,500

	29-30
	7
	5
	2
	18,900

	30-31
	7
	3
	3
	18,900

	31-32
	7
	3
	1
	10,500

	                                        Total Project cost 
	490,800


Estimated costs:
Laborer = £300 per Day
Skilled = £600 per Day
The Project Costs are £900 per day
6.0 APPLICATION OF CRASH COSTING TECHNIQUES
[bookmark: _GoBack]To reduce the scheduled duration of the project which is 160 days as verified by the activities on the critical path as illustrated in the network diagram (chapter two) by seven (7) days, the following activities, along the critical path are considered for some clear reasons.
· Initial Survey (Activity 1-2): Employing drones and 3D scanning can speed up site assessments, reduce labour and enhance accuracy.
· Joinery Work (Activity 23-24): Lean construction principles can be applied to streamline workflows and minimize time waste.
· Lighting Installation (Activity 24-25): Small controls could be implemented in order to reduce energy consumption and operational costs.
· Landscaping (Activity 28-29): Spreading landscaping over phases allows budget allocation over time.
· Commissioning (Activity 29-30): Early commissioning involvement by integrating commission agents early in the design phase can identify system inefficiencies before construction.
6.1 Step by step Application of crashing costing techniques
Table 5 
	Activity
	Normal Duration, ND (Days)
	Crash Duration, CD (Days)
	Normal Costs, NC (£)

	Crash Cost, CC (£)

	1-2
	7
	5
	23,100
	30,900

	23-24
	8
	6
	28,800
	38,300

	24-25
	7
	6
	16,800
	21,600

	28-29
	5
	4
	10,500
	14,500

	29-30
	7
	6
	18,900
	40,700



Note: Crash Costs, CC are estimated  
Table 6
	Activity
	Normal Duration, ND (Days)
	Crash Duration, CD (Days)
	Normal Costs, NC (£)
	Crash Costs, CC (£)
	Crash Costs Increase (£)
	Crash Cost Per Day (£)

	1-2
	7
	5
	23,100
	30,900
	7,800
	3,900

	23-24
	8
	6
	28,800
	38,300
	9,500
	4,750

	24-25
	7
	6
	16,800
	21,600
	4,800
	4,800

	28-29
	6
	5
	10,500
	25,000
	14,500
	14,500

	28-30
	7
	6
	18,900
	40,700
	21,800
	21,800



Crash Cost Increase = CC – NC
Crash Cost per Day = CC – NC divided by ND - CD


Table 7: Crash Cost Sequence
	Activity
	Crash Costs
	Normal Duration, ND (Days)
	Crash Duration, CD (Days)
	Time Saved (ND – CD) (Days) 
	Cumulative Project Cost Increase (£) 

	1-2
	3,900
	7
	5
	2
	+7,800

	23-24
	4,750
	8
	6
	2
	+17,300

	24-25
	4,800
	7
	6
	1
	+25,100

	28-29
	14,500
	5
	4
	1
	+39,600

	29-30
	21,800
	7
	6
	1
	+61,400



Crash Sequence is 1-2, 23-24, 24-24, 28-29, and 29-30
Cumulative Project Costs = ∑ (product of CC and (ND – CD))
                                             = £ 61, 400
Recall that, the total project cost before the reduction of duration by 7 is £490,800
Therefore, the total project costs after crashing = £ 490,800 + £ 61, 400
                                                                                       = £ 552, 200
Hence, the final cost of the project is £ 552,200
















7.0 CONSIDERATION OF PROJECT HANDOVER ISSUES
The project handover phase of an office building construction is a critical stage that involves transferring responsibility from the construction team to the client or building management team. It marks the completion of construction and the transition to operations, making it essential to address several key issues to ensure a smooth handover. These issues include:
7.1 Compliance agreement and Documentation.
One of the primary concerns during handover is ensuring that all regulatory requirements have been met and that the building complies with local zoning laws, safety standards, and environmental regulations. Documentation such as occupancy certificates, permits, warranties, and inspection reports should be thoroughly checked and handed over to the client (Smith and Jones, 2023, p. 125). Any discrepancies or missing documentation can delay the handover process and may cause legal issues later on.
7.2 Quality Assurance and Defects Management
Ensuring that the building is finished to the agreed-upon quality standards is another critical issue. Any defects or incomplete work must be addressed before the formal handover. A comprehensive defects list, often called a snagging list, should be created, with all necessary corrective actions taken by the contractor before the project is handed over (Davis, 2022, p. 132). The client should be provided with clear guidelines on how to report and manage any future defects or maintenance issues.
7.3 Training and Operational Information: A successful handover requires providing the client with essential operational knowledge. This includes training for building management on the operation of systems such as HVAC, lighting, fire safety, and security. The operational manuals for all equipment, as well as maintenance schedules, should be thoroughly reviewed with the client to ensure the building can be effectively maintained (White and Green, 2022, p. 103).
7.4 Final Inspection and Walkthrough: A final inspection or walkthrough with the client and key stakeholders is crucial. This allows the client to verify that all aspects of the project meet their expectations and are functioning as required. It also provides an opportunity for both parties to discuss the building’s final condition and any last-minute concerns (Johnson, 2021, p. 84).
7.5 Financial and Contractual Closeout: The financial aspects of the project must also be finalized before handover. This includes ensuring that all payments have been made, final invoices are processed, and the contractor has fulfilled all contractual obligations. Any unresolved financial issues, such as change orders or retention amounts, should be settled as part of the handover process (Taylor, 2023, p. 109).
7.6 Building Systems and Technology Transfer: In today’s office buildings, many systems are highly automated and technologically advanced. The integration of building management systems (BMS), smart technologies, and security infrastructure requires careful attention. Ensuring that these systems are fully operational, tested, and properly handed over to the building management team is crucial for the smooth running of the building post-handover (Smith and Jones, 2023, p. 128). While that is being done, relevant instructions should be given on how to operate the various technological infrastructures in the building. For example, the lighting, heater, Air conditioner and electronics gargets, etc.
7.7 Post-Handover Support and Warranty Period: Finally, establishing clear post-handover support arrangements, including warranty periods, is essential. The contractor should outline the scope of warranty coverage and the process for reporting issues during the warranty period. This ensures that the client has recourse should any issues arise soon after handover (Davis, 2022, p. 135).






















                                                                      CONCLUSION
The construction of an office building which comprises thirty-two defined activities, from land acquisition to final handover should be successfully completed within a span of one hundred and sixty working days. Through comprehensive planning and execution, the project team would effectively utilize several key project management tools and techniques to ensure timely delivery and quality assurance.
A detailed network diagram and Gantt chart constructed, offers visual clarity on the sequence, duration, and dependences of the activities. These tools are instrumental in identifying the critical path, which enables focus monitoring and ensure the delays are avoided in the task directly influencing the overall time.
The application of PERT analysis facilitates a better understanding of activity time estimates under uncertainty, improving scheduling accuracy and supporting informed decision-making. In addition, risk management strategies are implemented throughout the project life cycle to proactively identify, assess, and mitigate potential risks, which contribute to smoother operation operations and resource allocation.
In conclusion, the work demonstrated effective integration of scheduling, resource management, costs control, and risk mitigation strategies, resulting in the successful construction and delivery of an office building within the planned duration. This serves as a practical example of disciplined project management execution from initiation to closure.
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                                                                           APPENDICES
· Activity List and Descriptions

	Activity
	Description

	0-1
	Buy Land

	1-2
	Initial Survey

	2-3
	Design and planning

	3-5
	Site Preparation

	5-8
	Foundation work

	8-9
	Structural Framing

	9-16
	Roofing

	16-29
	External Finishing

	3-4
	Soil Testing

	9-13
	Plumbing Rough-in

	9-14
	Electrical Rough-in

	14-16
	Conduit Installation

	3-6
	Environmental Review

	6-7
	Permit Approval

	7-10
	Lift Shaft Excavation

	10-11
	Lift Installation

	11-12
	Lift Testing

	12-15
	HVAC Installation

	15-17
	System Testing

	17-18
	Final Mechanical Approval

	18-19
	Utility Connections

	19-20
	Final External Review

	20-21
	Flooring

	21-22
	Ceiling Work

	22-23
	Interior Painting

	23-24
	Joinery Work

	24-25
	Lighting Installation

	25-26
	Security System

	26-27
	Cleaning

	27-28
	Furniture Installation

	28-29
	Landscaping

	29-30
	Commissioning

	30-31
	Documentation

	31-32
	Project Handover





PERT Analysis calculations
· TE (Expected Time) = Do + 4Dm + Dp   where, Do = optimistic duration, Dm = most likely duration, and Dp = pessimistic duration

TE (0-1) = (2 + 4(5) + 8)/6 = 30/5 = 5.00
TE (1-2) = (3 + 4(7) + 10)/6 = 41/6 = 6.83
TE (2-3) = (2 + 4(6) + 8)/6 = 34/6= 5.67
TE (3-5) = (3 + 4(6) + 8)/6 =35/6 = 5.83
TE (5-8) = (2 + 4(5) + 7)/6 = 29/6 = 4.83
TE (8-9) = (2 + 4(5) + 8)/6 = 30/6 = 5.00
TE (9-16) = (3 + 4(6) + 10)/6 = 37/6 = 6.17
TE (16-29) = (2 + 4(6) + 10)/6 = 36/6 = 6.00
TE (3-4) = (2 + 4(6) + 9)/6 = 35/6 = 5.83
TE (9-13) = (2 + 4(4) + 6)/6 = 24/6 = 4.00, etc.

Costs of the Individual Activities 
Estimated costs:
Laborer = £300 per Day
Skilled = £600 per Day
The Project Costs are £900 per day
Activity (0-1) = Duration x (Number of Laborer x cost per day + Number of skilled x cost per day)
                        = 5 x (3 x 300 + 3 x 600) = 5 x (900 + 1800) = 5 x 2700 = £13,500
Activity (1-2) = 7 x (5 x 300 + 3 x 600) = 7 x (1500 + 1800) = 7 x 3300 = £23,100
Activity (2-3) = 6 x (2 x 300 + 3 x 600) = 6 x (600 + 1800) = 6 x 2400 = £14,400
Activity (3-5) = 6 x (3 x 300 + 2 x 600) = 6 x (900 + 1200) = 6 x 2100 = £12,600
Activity (5-8) = 5 (3 x 300 + 1 x 600) = 5 x (900 + 600) = 5 x 1500 = £7,500, etc.



Gantt Chart

Start Day	Buy Land	Initial Survey	Design and planning	Site Preparation	Foundation work	Structural Framing	Roofing	External Finishing	Soil Testing	Plumbing Rough-in	Electrical Rough-in	Conduit Installation	Environmental Review	Permit Approval	Lift Shaft Excavation	Lift Installation	Lift Testing	HVAC Installation	System Testing	Final Mechanical Approval	Utility Connections	Final External Review	Flooring	Ceiling Work	Interior Painting	Joinery Work	Lighting Installation	Security System	Cleaning	Furniture Installation	Landscaping	Commissioning	Documentation	Project Handover	1	5	12	18	24	29	34	47	18	34	34	39	18	26	33	39	46	54	61	68	76	81	89	95	101	106	114	121	126	130	134	139	146	153	Duration	Buy Land	Initial Survey	Design and planning	Site Preparation	Foundation work	Structural Framing	Roofing	External Finishing	Soil Testing	Plumbing Rough-in	Electrical Rough-in	Conduit Installation	Environmental Review	Permit Approval	Lift Shaft Excavation	Lift Installation	Lift Testing	HVAC Installation	System Testing	Final Mechanical Approval	Utility Connections	Final External Review	Flooring	Ceiling Work	Interior Painting	Joinery Work	Lighting Installation	Security System	Cleaning	Furniture Installation	Landscaping	Commissioning	Documentation	Project Handover	5	7	6	6	5	5	6	6	6	4	5	8	8	7	6	7	8	7	7	8	5	8	6	6	5	8	7	5	4	4	5	7	7	7	End Day	Buy Land	Initial Survey	Design and planning	Site Preparation	Foundation work	Structural Framing	Roofing	External Finishing	Soil Testing	Plumbing Rough-in	Electrical Rough-in	Conduit Installation	Environmental Review	Permit Approval	Lift Shaft Excavation	Lift Installation	Lift Testing	HVAC Installation	System Testing	Final Mechanical Approval	Utility Connections	Final External Review	Flooring	Ceiling Work	Interior Painting	Joinery Work	Lighting Installation	Security System	Cleaning	Furniture Installation	Landscaping	Commissioning	Documentation	Project Handover	5	12	18	24	29	34	47	139	24	38	39	47	26	33	39	46	54	61	68	76	81	89	95	101	106	114	121	126	130	134	139	146	153	160	



