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[bookmark: _Toc220611092]1. INTRODUCTION AND BACKGROUND OT THE PROJECT

The delivery of a four-story residential building (926 sq.m) required planning because the construction sequence is strongly dependent on structural progress, access between floor and the coordination of multiple subcontractor packages. This report is covered all activities from early planning through to final completion and handover. The project scope includes site mobilization, excavation and foundation, structural frame construction across four levels, roof work, external walls and window installation to achieve a weather-tight building, first and second fix mechanical, electrical and plumbing works, internal partitions and finishes, testing and commissioning, statutory inspections and handover documentation.
The structural frame typically drives the overall programmed, as follow activities such as external envelope works and internal fit-out depend on floor-to-floor progress. Achieving a weather-tight milestone is particularly important because it enables internal trades to work efficiently and helps protect material and finished surfaces form damage. In addition, MEP first fix activities must be completed and inspected before drylining and plasterboard installation, while second fix works and commissioning can only be completed once finishes and equipment are installed. These dependencies create a high risk of delay if sequencing is not managed properly or if rework is required due to quality issues.
The purpose of this assessment is to demonstrate how project management techniques can be applied to produce a realistic baseline plan and support effective control during delivery. The report first develops a detailed activity schedule and logical dependencies, then produces a network diagram and Gantt chart to identify the critical path using the critical path method (CPM) and key duration is considered through the program appraisal and review method (PERT), that identifies major project risk and suitable response action. The role of communication is also examined to show how progress reporting, coordination meeting and clear responsibility allocation improve site performance and reduce misunderstandings. 
The assessment then allocates estimated costs to individual activities and calculates the total project cost. A time-cost trade-off analysis is carried out using crash costing to reduce the overall programmed by 7 days and focusing on selected critical activities that can be accelerated through additional resources or extended working hours.
[bookmark: _Toc220611093]2.0 CONSTRUCTION OF A NETWROK DIAGRAM AND GANTT CHART 

[bookmark: _Toc220611094]2.1 WORK BREAKDOWN STRUCTURE (WBS) AND ACTIVITY IDENTIFICATION

A work breakdown structure is used to break the four-story residential building project into manageable packages so that activities can be planned, sequence and control. 
· Pre-construction and approvals
· Site setup and enabling works
· Substructure (excavation, drainage, ground slab)
· Superstructure (frame construction across levels)
· External envelope and weather-tight milestone
· Mechanical, electronic and pluming service-first and second fix
· Internal partition and finishes
· Testing, commissioning, inspections and handover

[bookmark: _Toc220611095]2.2 SECTION DETAIL ACTIVITY

 Section detailed activity is provided in Appendices A









[bookmark: _Toc220611096]2.3 CRITICAL PATH PROCESS 

The critical path method applies to determine the project duration and identify the activities that directly control completion. CPM uses two calculation a forward pass to calculate the earliest possible activity dates and a backward pass to calculate the newest allowable without delaying the project. The difference between these dates is used to calculate total float, which identifies the critical path.
the total project duration of 201 days and the critical path is defined by the activities with zero total float
Forward and backward pass calculations are provided in Appendices B
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[bookmark: _Toc220611098]3.  APPLICATION OF PERT ANALYSIS AND RISK MANAGEMENT TECHNIQUES

[bookmark: _Toc220611099]3.1 PROGRAM EVALUATION AND REVIEW METHOD
[bookmark: _Hlk213879625]The PERT is used in project management to estimate activity durations when there is uncertainty. In construction projects, time estimates can very due to factors such as labour productivity, inspection delays, design clarification, material lead times and weather condition. PERT improves planning reliability by using OMP (optimistic time, most likely time, pessimistic time).


O= Optimistic duration
M= most likely duration
P= pessimistic duration
For a four-story residential building project, activities affected by uncertainty include approvals, excavation, façade installation and MEP works. 
	Activity
	Optimistic
	Most likely
	Pessimistic
	Expected time days

	A4- design coordination
	8
	10
	12
	(8+4x10+12)/6 =10


	C1- excavation
	8
	10
	12
	10

	D1- Structural frame
	13
	16
	19
	16

	E1- External cladding
	12
	15
	18
	15

	F1- MEP first fix
	8
	10
	12
	10



[bookmark: _Toc220611100]3.2 RISK MANAGEMENT TECHNIQUES
Risk management is a structured process used to identify, analysis and control uncertainties that may affect project objects. In this project, Risk management focuses on achieving time performance, cost control, quality compliance, health and safety, client satisfaction and successful handover.
· Risk identification: recognizing possible issues that may occurs
· Risk analysis: assessing probability and impact
· Risk response planning: selecting strategies to manage risks
· Monitoring and review: tracking risks through the project lifecycle.


[bookmark: _Toc220611101]3.3 RISK REGISTER

A risk register is used to record the key project risks, their causes, impacts and planned response strategies. 
	Risk
	Cause
	Potential
impact
	probability
	impact
	Response
strategy
	owner

	Planning/
Approval
delay
	Extended review time
	Delay mobilisation
& start
	Medium
	High
	Follow-up
	Project manager

	Unexpected
Ground
condition
	Poor soil/hidden services
	Cost increase & delay
	Medium
	High
	Ground investigation & contingency
	Site engineer

	Supply chain delay
	Material shortage
	Delay to facade
	Medium
	High
	Early ordering/ backup suppliers
	Procurement lead

	Severe weather
	Rain/wind
condition
	Delay roof and envelope work
	Medium
	medium
	Temporary protection, rescheduling
	Project manger

	Labour shortage
	Limited skilled trades
	Reduce productivity
	Medium
	High
	Subcontractor support, overtime plan
	Project manager

	Health and safety incident
	Unsafe practice
	Work stoppage /investigation
	Low
	Very High
	Supervision, toolbox talks
	H&S officers

	Design variation
	Coordination change
	Rework/additional cost
	Medium
	High
	Formal change control
	Project manager

	Poor quality workmanship
	Lack of inspection
	Defects/rework
	Medium
	Medium
	Inspection, hold point,
	Site engineer

	MEP clashes
	Poor coordination
	Rework behind finishes
	Medium
	High
	Coordination drawing & checks
	MEP coordinator

	Final inspection failure
	Incomplete work/
certificates
	Delay to handover
	Low
	High
	Pre-inspection & document tracking
	Project manager




[bookmark: _Toc220611102]3.4 RISK RESPONSE STRATEGIES

The main risk response approaches are considered as avoidance, mitigation, transfer and acceptance.
· Avoidance: changing the plan to remove the risk
· Mitigation: reducing the probability or impact of the risk
· Transfer: responsibility shifting through contractual or insurance method
· Acceptance: The risk is accepting while preparing contingency actions

The mitigation is the most relevant strategy because construction risks cannot be fully removed, but their effects can be reduced through planning and management controls. For instance, supply chain risks can be mitigated through early procurement of long-lead items while quality risks can be mitigated through inspection before works are closed.


[bookmark: _Toc220611103]3.5 MONITORING AND CONTROL OF RISKS
Risk monitoring is essential to ensure that risks remain controlled throughout the project. Practical action that supports risk control such as
· Weekly review of the risk register during progress meetings
· Tracking procurement and delivery dates for critical materials
· Mitigation actions updating when site condition change
· Maintain a snagging and inspection checklist
· Regular health conducting and safety briefings and audits
This approach ensure that project risks are mange proactively rather than reactively, supporting successful completion and handover.


[bookmark: _Toc220611104]4 ROLE OF COMMUNICATION 
[bookmark: _Toc220611105]4.1 IMPORTANCE OF COMMUNICATION IN CONSTRUCTION PROJECT MANAGEMENT 
Effective Communication is essential in construction project management because the project involves multiple stakeholders, parallel work packages and strict requirement for safety, quality and compliance. For a four-story residential building project, poor communication can lead to misunderstandings in drawing, delayed decision, rework, safety incidents and programmed slippage. In contrast, clear communication improves coordination between the project team and supply chain, support timely approvals, reduces the likelihood of disputes and helps ensure that the project meets client expectations.
Construction project typically require communication at different levels including strategy updates for the client, design coordination with consultants, daily instruction for subcontractors and formal reporting for statutory stakeholders.  Therefore, communication must be planned and controlled using structured method rather than relying on informal discussions.

[bookmark: _Toc220611106]4.2 KEY STAKEHOLDERS AND COMMUNICATION REQUIREMENTS
Client/developer: requires regular progress and cost updates
Project manager: responsible for overall delivery and decision making
Site engineer and site supervisors: responsible for daily coordination and quality checks
Subcontractors: requires clear work instruction and access planning
Suppliers: require delivery schedules and storage information
Design team:  Architect, structure engineer, service engineer require update on site constraints and technical queries
Building control: require inspection requests and compliance evidence
Health and safety personnel: require safety briefing and incident reporting


[bookmark: _Toc220611107]4.3 COMMUNICATION METHOD AND TOOLS 
Meeting: Confirm scope, responsibilities and key constraints at the start 
Daily briefing/toolbox talk: site meeting to allocate work and review safety controls
Weekly progress meeting: review programmed, risks, procurement status and key issues
Two-weekly design coordination meeting: resolve technical issues and design clashes
Email and formal written instruction: records approvals and avoids misunderstandings
Request for information: formal process to clarify drawing/specifications
Meeting minutes and action tracker: ensures accountability for decisions
Progress reporting: includes schedule updates, look ahead plans and issue logs
Change control communication: confirm that changes are approved before execution
These methods ensure that project communication is traceable, consistent and aligned with contractual and compliance requirements.

[bookmark: _Toc220611108]4.4 COMMUNICATION PLAN 
A communication plan provides a structured approach to ensure the right data reaches the right stakeholders at the precise time.

	Stakeholder
	Information required
	Format/method
	Frequency
	Responsible person

	Client/ developer
	Progress, risk, cost, changes, milestone
	Progress report & meeting
	Weekly
	Project manager

	Design team
	Design updates, coordination issues
	RFI Log/meeting
	Fortnightly
	Pm/ site engineers

	subcontractors
	Daily tasks, access sequencing, safety
	Site briefing/ toolbox talks
	daily
	Site supervisor

	suppliers
	Delivery dates, offloading needs, storage.
	Email/ phone & delivery schedule
	Weekly/ before delivery
	Procurement lead

	Building control
	Inspection requests and compliance evidence
	Inspection request/ checklist
	As required
	PM

	H&S team
	Audits, incident reporting, safety updates
	H&S briefing, report
	Weekly/ daily checks
	H&S officer



Communication matrix ensures that coordination is proactive and reduces the risk of delays due to missing information or late decisions.

[bookmark: _Toc220611109]4.5 RESPONSIBILITY ALLOCATION (RACI APPROACH)
To reduce confusion and improve accountability, responsibilities can be defined with the RACI matrix.
R= responsible A= accountable   C= consulted      I= informed
The project manager is typically accountable for programmed and cost control, while the site manager is responsible for technical execution and daily coordination. Subcontractors are responsible for delivering their packages safely and to specification, while the client is kept informed through formal progress reporting.
In this four-story residential building project, communication is a critical management function that support successful delivery by improving coordination, preventing errors, managing stakeholders and ensuring compliance. A structured communication plan, supported by formal documentation such as RFI, meeting minutes and progress reports, improve project transparency and reduces the rework, delay and disputes.


[bookmark: _Toc220611110]5.0 COST OF THE SEPARATE ACTIVITIES AND TOTAL COST OF THE PROJECT 

[bookmark: _Toc220611111]5.1 APPROACH TO COST ESTIMATION
Cost estimation is a key control function in construction project management because it supports budgeting, procurement decisions and financial monitoring throughout delivery. The project cost is developed using an activity- based costing approach, where estimated costs are allocated to each major activity in the programme. It aligns the cost model with the schedule structure and allows direct comparison between time performance and expenditure.
The cost values used are indicative allowances based on construction resource requirements and subcontract packages. They are not intended to represent a tender or final commercial quotation instead they provide a realistic baseline for demonstrating cost analysis techniques and supporting the later application of crash costing within the time-cost trade-off section.
The activity costs consider direct cost components such as labour, material, plant and subcontract services. Wider commercial factors such as developer profit, financing and long-term operational costs are outside the scope of this assessment and are therefore excluded.

[bookmark: _Toc220611112]5.2 ESTIMATED COST OF INDIVIDUAL ACTIVITIES

The estimated cost allocation across the key project activities. The cost has been structured to reflect realistic work packages typically found on a four-story residential building project, including pre-construction, substructure, superstructure, envelope, building services and finishes.

	NO
	Activity
	Estimated cost

	A4
	Design co ordination
	20,000

	A5
	Planning approval allowance
	12,000

	A7
	Procurement setup subcontract appointments
	5,000

	B1
	Mobilization & temporary services
	18,000

	B2
	Hoarding, welfare, H&S setup
	22,000

	C1
	Excavation
	45,000

	C3
	Foundation reinforcement & formwork
	60,000

	C4
	Foundation Concrete pour
	85,000

	C6
	Below ground drainage
	35,000

	C7
	Ground floor slab concrete
	70,000

	D
	Structure frame (D1-D4
	480,000

	D6
	Roof structure
	65,000

	E1
	External walls/cladding
	240,000

	E2
	Window & external door
	130,000

	E3
	Roof waterproofing
	20,000

	F
	MEP first fix works(F1-F4)
	220,000

	G
	Partitions, drylining, plastering, screed(G1-G4)
	180,000

	H
	MEP second fix work (H1-H3
	200,000

	H2
	Joinery, flooring, painting, kitchen, bathrooms (H4-H8)
	320,000

	I
	Testing, commissioning, snagging & handover (I1-I5)
	85,000



Subtotal = 2,292,000
Contingency (5%) x 2292000 =114,600
Total cost =2,292,000 + 114600 = 2,406,600
The total baseline project cost is calculated by summing the estimated cost of the individual activities. This provides a cost baseline aligned with the schedule and support later time-cost trade-off analysis. A contingency allowance is added to reflect normal construction uncertainty and minor variation that may occur during delivery.

[bookmark: _Toc220611113]5.4 CRITICAL DISCUSSION & COST CONTROL METHOD
The cost model developed provides a structured estimate that support planning and decision-making. However, it should be recognized that construction costs are sensitive to programmed changes, productivity variance and procurement lead times. Accelerated programmed may increase labour costs due to overtime and additional supervision requirements, while extended duration can increase time-related site overheads such as temporary facilities and management costs.
To manage costs during project delivery, the project team would implement structured cost control measures such as,
· Monthly valuation and cost reporting aligned to work completed
· Procurement tracking against budget allowances
· Variation and change control to prevent uncontrolled scope growth
· Forecast-to-complete review to identify trends early
· Monitoring of labour productivity, especially during programme acceleration
These controls ensure that cost increases are identified early and managed proactively rather than being discovered late during project close-out.




[bookmark: _Toc220611114]6.0 APPLICATION OF CRASH COSTING TECHNIQUE 

[bookmark: _Toc220611115]6.1 PURPOSE AND CONTEXT OF CRASH COSTING
Crash costing is a schedule compression technique used to reduce project duration by accelerating selected activities at an additional cost. It is typically applied when programme constraint exists, such as contractual deadlines or strategic requirements for early completion. Crash costing is applied to achieve a 7-day reduction in the overall project duration.
The baseline programme, developed using the critical path method, indicates a normal project duration of 201 working days, with a corresponding baseline cost of 2,406,600. Since only activities on the critical path influence the project completion date, the crash costing exercise is restricted to critical path activities. This ensures that schedule reduction directly translate into overall programme savings rather than consuming available float on non-critical activities.

[bookmark: _Toc220611116]6.2 IDENTIFICATION OF CRASH CRITICAL ACTIVITIES 
Following CPM analysis, the critical path includes key construction activities that govern project completion, such as substructure works, structural frame progression, external envelope installation, internal drylining and finishing, and final testing and commissioning. Not all critical activities are suitable for crashing. Therefore, only those that can be realistically accelerated through additional labour resources, extended working hours, parallel task execution or increased plant utilization.
Activities constrained by technical sequencing, statutory inspection or curing requirements are not reduced beyond safe and practical limits. This approach ensures that acceleration decision remain realistic and do not compromise construction quality or safety.







[bookmark: _Toc220611117]6.3 NORMAL AND CRASH DATA FOR SELECTED ACTIVITIES
	Activity
	Normal duration
	Crash duration
(days)
	Normal cost
£
	Crash cost
£

	Excavation
	6
	5
	45,000
	50,000

	Foundation/reinforcement & formwork
	6
	5
	60,000
	68,000

	Structure frame
	8
	7
	120,000
	135,000

	Windows & external doors
	8
	7
	130,000
	145,000

	Drylining & plasterboard
	10
	9
	100,000
	110,000

	Painting & decorating
	10
	9
	90,000
	100,000

	Testing & commissioning
	6
	5
	85,000
	95,000




[bookmark: _Toc220611118]6.4 COST SLOPE CALCULATION 
 Cost slope calculation is provided in appendices C

[bookmark: _Toc220611119]6.5 CRASHING STRATEGY AND SCHEDULE REDUCTION 

To minimize the increase in project cost, activities with the lowest cost slope are crashed first and remain on the critical path after each reduction. The programme is reviewed following each time reduction to confirm that no alternative critical path emerges.
	Activity
	Days
	Additional cost £
	Cost slope £/day

	Excavation
	1
	5,000
	5,000

	Foundation reinforcement & formwork
	1
	8,000
	8,000

	Drylining & plasterboard
	1
	10,000
	10,000

	Painting & decorating
	1
	10,000
	10,000

	Testing & commissioning
	1
	10,000
	10,000

	Window & external doors
	1
	15,000
	15,000

	Structure frame
	1
	15,000
	15,000




[bookmark: _Toc220611120]6.6 PROGRAMME DURATION AND PROJECT COST

Original duration = 201 days
Revised duration = 201 – 7 = 194 days
Total additional crash cost = 73,000 £
Crash project cost = 2,406,600 + 73,000 = 2,479,600 £






[bookmark: _Toc220611121]6.7 CRITICAL EVALUATION OF CRASH COSTING
The application of crash costing in this project successfully achieves the required 7-day reduction; however, this reduction is not achieved without significant implications for cost, labour management, safety and quality control. This four-story residential building project, the acceleration strategy relies primarily on additional labour resources, overtime working and parallel task execution. While these measures reduce activity durations, they also increase direct labour costs and place additional pressures on site supervision and coordination.
From cost perspective, the crash costing exercise results in an additional 73,000 £ representing a noticeable increase over the baseline cost. Although this increase may be considered acceptable to meet programme requirement, it highlights that time savings are achieved at a disproportionately higher marginal cost per day as the project approaches completion and that further compression beyond the 7-day target would likely become increasingly inefficient, as remaining activities would have higher cost slopes and greater operational constraints.
Health and safety implication are significant when programme acceleration is present also overtime and parallel working increase the risk of fatigue related incidents particularly finishing and commissioning stages where multiple trades operate concurrently in confined internal spaces. In result additional site supervision, stricter permit to work control and enhanced coordination would be required to prevent safety non-compliance.










[bookmark: _Toc220611122]7.0 CONSIDERATION OF EFFECTIVE PROJECT HANDOVER ISSUES
[bookmark: _Toc220611123]7.1 IMPORTANCE OF EFFECTIVE PROJECT HANDOVER
Project handover represents the transition from confirmation completion to client occupation and operation. In this four-story residential building project, ineffective handover could undermine the benefits gained through programme acceleration by delaying occupation, increasing post- completion defects or damaging client satisfaction. Therefore, handover must be treated as a controlled management process rather than a single end-stage activity.
2.TESTING, COMMISSIONING AND COMPLIANCE
Before handover, all mechanical, electrical and plumbing system must be fully tested and commissioned to demonstrate safe and compliant operation. Accelerate programs can compress commissioning window, the risk that incomplete testing or unresolved defects are carried forward into occupation. To mitigate this risk, commissioning activities must be planned early, sequenced logically with second fix works and supported by inspection checklists and certification tracking.
3.SNAGGING, DEFECTS AND QUALITY CONTROL 
Snagging and defect rectification are critical handover activities, particularly in residential projects where finish quality is highly visible. Programme acceleration increases the risk of defects due to overlapping trades and reduced curing or drying periods. In this project a phased snagging strategy, combined with early by are inspection would reduce the concentration of defects at the final stage and improve overall quality outcomes.
4. DOCUMENTATION AND CLIENT ACCEPTANCE
Successful handover requires the delivery of complete and accurate documentation, including operations and maintenance manual, warranties, test certificate and as-built drawings, inadequate document control can delay client acceptance even if physical works are complete. Therefore, documentation preparation should progress in parallel with construction activities rather than being left until the final stage.
Formal client acceptance should be based on predefined completion criteria, including system performance, defect closure and certification completeness. This structured approach reduces the risk of disputes and supports a smoother transition into occupation.
5. CRITICAL EVALUATION
The benefits gained through schedule acceleration could be compromised if handover activities are treated as secondary priorities. Crash costing increases pressure on finishing and commissioning stages, making early quality checks and documentation control essential. A failure to manage handover effectively could result in delayed occupation, reputational impact and additional post-completion costs, offsetting the advantages of early completion.



















[bookmark: _Toc220611124]6. Conclusion 
This report has demonstrated how structured project management technique can be applied to plan, control and optimize the delivery of four-story residential building project. The development of a logically sequenced programme using the critical path method enabled identification of activities that directly govern project completion and provided a realistic baseline decision.
The integration of PERT analysis and risk management highlight the uncertainty inherent in construction activities and reinforced the importance of proactive planning, particularly for works affecting the critical path. Activity based cost planning established a practical financial baseline aligned with the programme allow meaningful evaluation of time-cost trade-off rather than isolated schedule or cost decision.  
The application of crash costing achieved the required 7-day programme reduction, but the analysis demonstrated that acceleration is accompanied by increased cost, labour pressure and heightened safety and quality risk. This confirm that schedule compression should be applied selectively and supported by enhanced supervision, safety control and quality management. The consideration of handover requirements further emphasized that early completion only delivers value when commissioning, documentation and defect management control.
Overall, the successful construction management depends on balancing time cost, safety and quality through informed professional judgement. The approach adopted provides a realistic framework for managing a multi-story residential project and support effective decision making across the project lifecycle.
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[bookmark: _Toc220611127]APPENDIX A:  ACTIVITY LIST (DURATION AND PREDECESSORS)

2.2 Activity sequencing and dependencies
	NO
	ACTIVITY
	DURATION (DAYS)
	PREDECESSOR

	A1
	Project kick-off and scope confirmation
	2
	_____

	A2
	Topographical survey
	3
	A1

	A3
	Ground investigation
	5
	A1

	A4
	Design coordination
(architecture/structure)
	10
	A2, A3

	A5
	Planning approval allowance
	20
	A4

	A6
	Procurement & window/façade order
	11
	A4



2. SITE SETUP AND ENABLING WORKS
	NO
	ACTIVITY
	DURATION
	PREDECESSOR

	B1
	Mobilisation and temporary services
	3
	A5, A6

	B2
	Hoarding, Welfare and health & safety setup
	3
	B1

	B3
	Site clearance and setting out
	4
	B2



3. SUBSTRUCTURE
	NO
	ACTIVITY
	DURATION
	PREDECESSOR

	C1
	Excavation & temp dewatering
	10
	B3

	C2
	Foundation reinforcement and formwork
	6
	C1

	C3
	Foundation concrete pour/inspection
	3
	C2

	C4
	Foundation curing/early strength
	4
	C3

	C5
	Below-ground drainage
	5
	C1

	C6
	Backfill and compaction
	4
	C4, C5

	C7
	Ground floor slab pre/pour/cure
	9
	B3, C6










4. EXTERNAL ENVELOPE AND WEATHER-TIGHT
	NO
	ACTIVITY
	DURATION
	PREDECESSOR

	E1
	External walls/façade/cladding
	15
	D1

	E2
	Windows and external doors installation
	8
	E1, A6

	E3
	Roof waterproofing
	5
	D4

	E4
	Seal penetrations and make weather tight
	3
	E2, E3



5. MECHANICAL, ELECTRICAL AND PLUMBING AND INTERNAL WORKS
	NO
	ACTIVITY
	DURATION
	PREDECESSOR

	F1
	Mechanical, electrical, plumbing, fire
	10
	E4

	G1
	Internal partition framing
	10
	F1

	G2
	Drylining/plasterboard installation
	10
	G1

	G3
	Plastering/finishing coats
	8
	G2

	G4
	Floor screed / levelling
	6
	G3






6. SECOND FIX, FINISHES AND CLOSEOUT
	NO
	ACTIVITY
	DURATION
	PREDECESSOR

	H1
	MEP second fix
	8
	G4

	H2
	Joinery (doors/ironmongery)
	6
	G3

	H3
	Painting and decorating
	10
	G3

	H4
	Flooring finishes
	8
	G4, H3

	H5
	Kitchen installation
	6
	H4

	H6
	Bathroom sanitary installation
	6
	H1, H4

	I1
	Testing and Commissioning
	6
	H1, H2, H3

	I2
	Final cleaning
	2
	H2, H4, H5, H6

	I3
	Snagging and defects
	6
	I1, I2

	I4
	Final inspection (building control)
	3
	I3

	I5
	Handover (key, certificates)
	0
	I4




[bookmark: _Toc220611128]APPENDICES B
Early start = maximum EF of all Predecessors
Early finish = ES + duration            backward pass = LS - Duration
A1= 2 days                                       LF (late start) = minimum Ls of all successors &
                                                         IF Activity more than one = the smallest successor Ls
ES= 0              EF= 0 + 2 = 2 
(A2= A1 so, ES = EF(A1) =2)
EF= 2+3=5
(A3=A1   ES=2     EF= 2+5=7)
For Backward
LF=minimum LS of successor activities
LS= LF- duration
For I5
LF=201    LS=201-0 = 201 
For H4 = H5, H6
LF= min (LS, H5) (LS H6)    LS= LF- Duration
	NO
	DURATION
	PREDECESSOR
	ES
	EF
	LS
	LF
	FLOAT

	A1
	2
	---
	0
	2
	0
	2
	0

	A2
	3
	A1
	2
	5
	4
	7
	2

	A3
	5
	A1
	2
	7
	2
	7
	0

	A4
	10
	A2, A3
	7
	17
	7
	17
	0

	A5
	20
	A4
	17
	37
	17
	37
	0

	A6
	11
	A4
	17
	28
	26
	37
	9

	B1
	3
	A5, A6
	37
	40
	37
	40
	0

	B2
	3
	B1
	40
	43
	40
	43
	0

	B3
	4
	B2
	43
	47
	43
	47
	0

	C1
	10
	B3
	47
	57
	47
	57
	0

	C2
	10
	C1
	57
	63
	57
	63
	0

	C5
	5
	C1
	57
	62
	65
	70
	8

	C3
	3
	C2
	63
	66
	63
	66
	0

	C4
	4
	C3
	66
	70
	66
	70
	0

	C6
	4
	C4, C5
	70
	74
	70
	74
	0

	C7
	9
	B3, C6
	74
	83
	74
	83
	0

	D1
	16
	C7
	83
	99
	83
	99
	0

	D2
	16
	D1
	99
	115
	99
	115
	0

	D3
	5
	D1
	99
	104
	196
	201
	97

	E1
	15
	D1
	99
	114
	102
	117
	3

	D4
	5
	D2
	115
	120
	115
	120
	0

	E2
	8
	E1, A6
	114
	122
	117
	125
	3

	E3
	5
	D4
	120
	125
	120
	125
	0

	E4
	3
	E2, E3
	125
	128
	125
	128
	0

	F1
	10
	E4
	128
	138
	128
	138
	0

	G1
	10
	F1
	138
	148
	138
	148
	0

	G2
	10
	G1
	148
	158
	148
	158
	0

	G3
	8
	G2
	158
	166
	158
	166
	0

	G4
	6
	G3
	166
	172
	170
	176
	4

	H2
	6
	G3
	166
	172
	180
	186
	14

	H3
	10
	G3
	166
	176
	166
	176
	0

	H1
	8
	G4
	172
	180
	176
	184
	4

	H4
	8
	G4, H3
	176
	184
	176
	184
	0

	I1
	6
	H1,2, 3
	180
	186
	186
	192
	6

	H5
	6
	H4
	184
	190
	184
	190
	0

	H6
	6
	H1,4
	184
	190
	184
	190
	0

	I2
	2
	H2, 4, 5
	190
	192
	190
	192
	0

	I3
	6
	I1, 2
	192
	198
	192
	198
	0

	I4
	3
	I3
	198
	201
	198
	201
	0

	I5
	0
	I4
	201
	201
	201
	201
	0




[bookmark: _Toc220611129]APPENDICES C:  COST SLOPE CALCULATION 

To Determine the most cost-effective activities to crash, the cost slope is calculated for activity 

   

1. Excavation
Normal Duration = 6 days    Crash Duration = 5 days    Normal Cost= 45,000   Crash cost=50,000



                                                                            =5,000 £
2. Foundation reinforcement & formwork
Normal Duration = 6 days    Crash Duration = 5 days    Normal Cost= 60,000   Crash cost=68,000



                                                                            =8,000 £
	ACTIVITY
	DAYS
	ADDITIONAL COST £
	COST SLOPE £/DAY

	Excavation
	1
	5,000
	5,000

	Foundation reinforcement & formwork
	1
	8,000
	8,000

	Drylining & plasterboard
	1
	10,000
	10,000

	Painting & decorating
	1
	10,000
	10,000

	Testing & commissioning
	1
	10,000
	10,000

	Window & external doors
	1
	15,000
	15,000

	Structure frame
	1
	15,000
	15,000
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