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PART 1: INTRODUCTION: 
1.1.  Purpose of the Report: 
This report aims to produce the required execution plans and activities that will be undertaken in construction project.
Project Scope:
The project is intended to conduct an analysis of the project schedule and all the essential project plans using both Microsoft  Project and Microsoft Excel, the assignment consists mainly of two parts: Project Assumptions: where the activities within the project are assumed and a Work Breakdown Structure is produced, then durations, costs and resources are allocated for each activity, finally three project schedule scenarios (optimistic, pessimistic, most likely) are examined and then the schedule is optimized by reducing its duration by 10 working days. Main PART 2: PROJECT ASSUMPTIONS:
In this section, a number of the major factors influencing the house construction project are assumed and the reasons behind these assumptions are explained. 
As a start, most of the planned features of the house were based on an assumed area
2.1. The Breakdown of Work Structure 
The main activities in this project consist of 8 parts:
i. Site Work (Site Layout, ground levelling/grading, and soil excavation)
ii. Substructure / Foundation (Wooden Framework Erection, placing the Concrete inside formwork, inspection and Formwork removal), 
iii. Main Structure – First & Second Floors (floor concrete beams, floor concrete slabs, and main stud walls)
iv. Utilities (including installation, inspection and finishing of electrical, plumbing and gas works)
v. Walls – Inner Walls (hanging base/sheetrock and bedding or covering)
vi. Roofing (set up sheathing/shell and place shingles or stones)
vii. Interior Finishing (installation of house equipment including closets, cabinets, appliances and furnace, placement of carpet, painting walls, installing wallpaper and floor tiles)
viii. Landscaping (hardscape/soft-scape, pavement, vegetation)
Sequence of Activities:
The order of the activities mentioned earlier was set based on the logical sequence of construction activities and comes as follows:
1. Site Preparation must be finished with all its three activities in order to start with the foundation work because the site must be graded, excavated, and prepared for the installation of foundation formwork.
2. Under foundation work, finishing of formwork installation leads to concrete pouring inside formwork, which in turn allows for inspection and removal of formwork after the concrete, becomes dry.
3. The installation of the first-floor floor concrete beams or joists is dependent on the completion of the foundation work (until the removal of the formwork) because the first-floor floor joists must rest on the foundation.
4. The start of the first-floor subflooring is dependent on the completion of the first-floor floor joists because the subflooring (concrete slab) must rest on the floor joists (concrete beams).
5. The setting up of the second-floor floor joists starts after the first-floor subflooring is finished because the full completion of the first-floor structure (including joists and subflooring) is necessary to start with the structure of the second floor.
6. The second-floor subflooring begins after installing the second-floor floor joists. 
7. The making of the first-floor stud walls is dependent on the completion of the second-floor subflooring because the walls need both first and second floor sub-floorings to connect them together.
8. The completion of the roof framing is necessary to start the installation of the second-floor stud walls because they also must connect the second-floor subflooring with the roof.
9. After the full structure of the house is completed including: floor joists, subflooring, roof framing, and stud walls, the 3 utilities (electrical, plumping and gas) can start simultaneously because they are not dependent on each other.
10. The installation of the interior walls (hanging sheetrock) starts after the house structure is finished (until second-floor stud walls).
11. The bedding and covering of the walls is dependent on the completion of the sheetrock installation.
12. The installation of the roof sheathing is dependent on the completion of the full house structure as well (until second-floor stud walls).
13. The setting up of the roof shingles (stones) is dependent on the completion of the sheathing installation because the shingles must rest on the sheathing.
14. After the completion of the house structure and utilities, the interior works can begin with the installation of the appliances and cabinets, after that the walls are painted and molded.
15. After the wall painting is finished, the hanging of the wallpaper can start.
16. The final activity in the interior works is placing the tiles on both floors, it is done after the walls are painted and covered to ensure not exposing them to the paint.
17. After completing all structural and interior works, the landscaping around the house begins by adding the fertilizer to create the front yard garden.
18. When the gardening is finished, the structure of the car garage is erected.
19. The last step in the landscaping works is adding the pavement for walkways 
2.2 Duration, Costs, and Resources: 
Assumed Activity Durations: 
The work package that consumed the longest time was the Framing (60 days), followed by Foundation (40 days), then Walls (30 days), Site Preparation & Utilities (25 days each), Roofing & Finish Work (25 days each) and the least time-consuming package was Landscaping (15 days). The bar chart below represent the assumed activity durations 



The durations of the activities mentioned earlier was based on the logical sequence of construction activities and comes as follows:
i. Site Preparation consumed 25 working days where layout took 9 days because of the time required to initiate the project and get the site layout ready for grading and excavation. On the other hand, grading took 9 days to finish and excavation took only 6 days because excavating soil becomes easier after the site is graded.
ii. Foundation required 40 working days where erecting the forms took the longest (20 days) because of the time needed to customize the shape of the wooden formworks which will take in the concrete later, then pouring the concrete in the forms was finished in 6 batches which took 6 working days (capacity of the concrete pump and time to dry out each concrete batch), after the concrete became dry it was inspected and verified in 2 day and finally the formworks were removed and the concrete was cleaned and surfaced in 12 working days.
iii. Framing the floor joists or beams consumed 25 days where the second-floor floor joists (15 days) were expected to require more time than the first-floor (10 days) because of their dependency on the completion of the first-floor sub-flooring; which was assumed to have the same duration as the second-floor sub-flooring (10 days each), then the formation of the first and second floor stud walls were estimated to also consume 10 days each, finally the framing of the roof was expected to require the longest duration (15 days) because of the complex shape of the pitched roof (assumed because of the lay shingles activity) as well as the large number of small wooden elements that will support each other and the covering of the roof.
iv. Utilities consumed only 25 days despite having the second highest durations (in total), this happened because all 3 utility packages (Electrical 25days, Plumbing 25 days & Gas 17 days) started at the same time as mentioned in the WBS earlier; which means that the full Utilities package ends when the 2 longer work groups (electrical & plumbing) finish (25 days).
v. Walls required 30 days due to the large surface area of the internal walls that need to be covered with sheetrock (20 days) as well as the process of taping the joints between sheetrock plates and smoothing them (bed) which took 10 days to finish.
vi. Roofing consumed 25 days because of the amount of wooden sheathing to be installed on the pitched roof (13 days) which will hold the outer shingles (12 days)
2.3. List of Resources and Assumed Costs: 
The required resources on the project consumed a total of $227,000.00 where Human Resources (personnel) took 55 % ($124,850.00) and Physical Resources (materials and equipment) took 45% ($102,150.00)

The human and physical resources required to complete the house project were assumed as the following: (3) Site Engineers as the main point of authority on-site, (7) Foremen to receive instructions from the site engineers and supervise the workers, (6) Electricians and (6) Plumbers to finish the utilities work, (10) Masons and (10) Carpenters to work on the wooden formworks for the foundation, floor joists and sub-floorings, (15) Labourers to perform all the physical construction work and miscellaneous activities, (7) Painters and (7) Plasterers to tape, bed and paint the walls and finally (7) Gardeners to finish the landscaping works. 

The assumed resource costs based on market estimates were as follows: the Site Engineer has the highest charge rate (17.5$/hour) due to the required qualifications and responsibilities of this position, the Foreman follows with a 10$/hour charge also because of the responsibilities of supervising the rest of the workers, after that all other human resources were assumed to have the same cost (7.5$/hour) because of the similarity in the work requirements.

Physical resources 
The assumed physical resources and their standard cost rates were as follows:
	Resource Name
	Standard Rate ($/unit)
	
	Resource Name
	Standard Rate (S/unit)

	Pavement
	1800 full package
	
	Appliances
	600 per unit

	Garage Shade
	2,000 full package
	
	Paint                               10 per square meter

	Trenching Machine
	700 per day
	
	Molding
	10 per meter

	Power Shovel
	700 per day
	
	Pipe &Fittings
	10 per unit

	Furnace
	1200 full package
	
	Shingle
	8 per unit

	Carpet
	600 full package
	
	Sheathing Board
	6 per unit

	Concrete
	306 per cubic meter
	
	[Duct &Fittings
	10 per unit

	Steel Bars
	10 per unit
	
	Faucets
	75 per unit

	Form Work
	20perform box
	
	metal Stud
	20 per unit

	Tiles
	40 per square meter
	
	Sanitary Fixtures
	6,000 full package

	Cables
	40 per unit
	
	Electrical Fittings
	10,000 full package

	Cabinets
	400 per set
	
	Main DB
	20,000 full package

	Sheetrock
	4 per unit
	
	Garden plantation and
	800 full package

	Wallpaper
	20 per square meter
	
	Fertilizers
	




Assumed resources loading and man hours

Even though the labourers consumed the highest man-hours, the foremen and the site engineers were allocated to the majority of the activities (because of their constant role in supervision and control). The resources for each project activity were as follows: 
1. Site Preparation:
Site Layout required a site engineer, 2 foremen and 8 laborers.
Site Grading required a site engineer, 2 foremen, 6 labourers and rental of a trenching machine to grade the soil.
Site Excavation required  2 foreman, 6 labourers and rental of a power shovel to excavate the soil.
2. Foundation: 
Erect Foundation Forms required a foreman, 6 carpenters, 6 masons, 4 labourers, 60 formwork boxes (based on assumed house size), and 120 steel bars which were placed before concrete pouring.
Pouring Foundation Concrete required a foreman, 8 labourers and 30 cubic meters of concrete. Foundation Inspection only required high-authority staff (site engineer/foreman) 
Removal of Foundation Formwork required 2 foremen and 6 labourers. 
3. Framing:
 First-floor and Second-floor floor joists’ Installation each required a site engineer, a foreman,  4 carpenters,  4 masons, 4 labourers, 60 formwork boxes, 30 cubic meters of concrete and 200 steel bars.
First floor and Second-floor sub-flooring Installation each required the same human resources in the floor joists’ installation with higher material amounts due to the larger volume of the flooring compared to floor joists (80 formwork boxes, 40 cubic meters of concrete and 200 steel bars).
First-floor and Second-floor Stud Wall Erection each required 2 foreman, 6 labourers and 200 metal studs. 
Framing Roof had a site engineer, foreman, 4 labourers and 75 metal studs. 
4. Utilities: 
Electrical Utilities required a foreman, 6 electricians, 70 electrical cables, one main distribution board (DB), electrical fittings (package) and the presence of the site engineer for inspection.
Plumbing Utilities required a site engineer, another foreman (first is occupied with electrical works), 6 plumbers, water pipes & fittings as well as sanitary fixtures (package). 
Gas Utilities required a site engineer, a third different foreman, 6 labourers to rough in and 4 to finish gas work and finally gas ducts & fittings (package). 
5. Walls:
Hanging Wall Sheetrock required a foreman, 6 labourers as well as 800 sheathing boards. 
Wall Tape & Bed required 2 foreman and 6 plasterers. 
6. Roofing: 
Roof Sheathing Installation required 2 foreman, 6 labourers and 600 sheathing boards (smaller sheathing area than walls).
Laying Roof Shingles required a foreman, 6 labourers and 800 shingles. 
7. Finish Work: 
Cabinet Installation required 2 foreman, 6 carpenters (to fit in cabinets) and 30 cabinet multi-unit items.
Appliances’ Installation required 6 labourers, a plumber (to fit in appliances) and 40 appliances.
Furnace Installation required 6 labourers and a furnace. 
Laying Carpet required 4 labourers and 4 carpets (two for each floor).
Painting & Moulding Walls required  6 painters, 4,000 square meters of painted walls (both floors) and 600 meters of moulding (total).
Hanging Wallpaper required 4 labourers and 200 square meters of wallpaper (specific rooms).
Laying Tile required 2 foreman, 6 labourers, pavement material and 200 square meters floor tiles.
8. Landscaping:
Fertilizing & Gardening required 6 gardeners and 4 sets of plantation/fertilizer packages.
Garage Installation required 2 foreman, 6 labourers and pre-cast garage shade. 
Outdoor Pavement took 4 labourers and 2 pavement material packages. 
3.0. SCHEDULE SCENARIO ANALYSIS: 
In this section three scenarios were assumed (most-likely, optimistic and pessimistic), the overall project time and cost are compared and explanation given
3.1. Most-Likely Scenario: (Project duration: 180 days, Project cost $227,000.00)
This scenario was assumed as the most expected project timeline and was considered as the baseline for the other scenarios. The assumptions made in this scenario were already explained in the previous sections 
Project Overview: 85% Complete
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3.2. Optimistic Scenario: (Project duration: 175 days, Project cost $220,000.00) 
The reduced overall duration and cost were assumed based on the following: 
· We got a 25% discount for purchasing bags of cement.
· We had miscalculated the time required to hang sheetrock so we reduced duration by 8 days.
· We only required 2 masons for the Framing job because the labourers hired specialized in masonry work therefore reducing resource cost for 4 Masons working for 80 days.
Project Overview: 90% Complete
3.3. Pessimistic Scenario: (Project duration: 170 days, Project cost $226,500.00) 
The increased overall duration and cost were assumed based on the following: 
· Pouring Concrete – We had under-estimated the duration for pouring concrete, the project was running behind therefore we increased the labourers by 250% to be able to finish the job in the allocated 6 days.
· Paint walls – We had not factored in the time it will take for the walls to dry before handing wall paper and installing cabinets so we increased the duration by 4 more days.
· Hang wall paper – The carpenters were supposed to begin installing cabinets the same day after hanging wall paper so we increased the labourers by250% to ensure the job is finished without conflict of schedule.
· Finish Work -Gas – Inspection took two days instead of one, and because of some discrepancies found, there was more re-working needed, so we increased the labourers by 250% and the duration for finishing work by 8 days to rectify and at the same time ensure wall work could begin as scheduled.
· Because of expected heavy rains and possible floods by October, garden work will have to be postponed for 3 weeks, to begin on mid-November instead of end of October as scheduled. 
Project Overview: 84% Complete 
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Expected Time: 
Based on the durations of the three scenarios mentioned above, we used the weighted average formula to calculate the expected time: 
E = (O+4M+P)/6 
E = (170 + 4(180) +175) 6 
Expected Project duration = 177.5 Days
E = Expected Time 
O = Optimistic 
P = Pessimistic
PART 4.0. SCHEDULE OPTIMIZATION: 
Schedule optimization or project acceleration is the procedure to reduce the project duration where the time saving can be achieved by reducing the length of critical path, which is referred to the path from start to end with zero float. The most commonly used method for project management to accelerate the project delivery is increasing the quantity of resources or assigning overtime work. However, we assumed that we had a limitation of resource unit in this project so the crashed activities were all done by having the workers functioning overtime.
To reduce 10-day project duration, we have crashed three activities as follows;
1. Erect Forms has the longest duration on the critical path where can be inferred to one of the most critical tasks. By assigning overtime work to the carpenters 180 hrs, foremen 60hrs, labors 18 hrs and mason 180hrs, it can reduce the task duration for 4 days.
2. As soon as the utility works including electrical, plumbing and gas finish we can start hanging sheetrock for the walls. According to our Chart, there are a 3-day float on finish electrical work, and another 2-day float on finish gas work. We considered allocating overtime work to the foremen 40 hrs, site engineers 40 hrs, and plumbers 64hrs on finish plumbing work then we can start the wall work sooner and decrease the entire project duration for 3 days.
3. As Laying of carpet is proceeded by installation of furnace and laying tile. According to our Chart, there is 3-day float on installing furnace. We decided to assign overtime work to the foreman 10 hrs and labourers 36 hrs on Laying of tile to finish the laying tile work in 4 days and be able to start laying the carpet 3 days sooner. 
Based on our assumption the project duration could be reduced for 10 days and the completion date was changed from 30th of December 2016 to 20th of December 2016 
PART 5: ANALYSIS REPORTS:
5.1. Baseline Project Report: 
This section will show the detailed timeline of the project with the milestones and durations of the work packages.
5.2. Cash Flow Project Report: 
5.3. Most-Likely Scenario: 
The figure below shows the cost summary for this scenario where the Actual Cost is the cost that has been consumed so far in the project, the Baseline Cost is the original planned cost, the Remaining Cost is the cost needed to complete the project, finally the Cost Variance is the difference between the total actual cost (actual plus remaining) and the baseline cost; here we can see that the cost variance is an additional $5,750 which means that the project is over budget.
5.4. Milestone Report: 
Milestones usually mark the finish of major work packages and are used to monitor the project progress as well as to report work status and any surfacing risks/issue to higher management. As shown in the figure below, 85% of the project has been completed so far (current time set at 29 August 2016) where 5 milestones have been 100% completed, roofing is 88% completed (lay shingles 75% finished), finish work is 10% done and landscaping is yet to be completed.
5.6. Expected Risks of Future Activities: 
Some of the estimated hazards that might jeopardize the completion of the remaining tasks include weather conditions (wind, rain) which can delay the installation of the remaining roof shingles and the landscaping works as well, faulty installation of cabinets and appliances can also delay the project, bad condition of walls (cracks) can delay the wall painting activity, broken tiles can also postpone finishing the laying of the tiles activity,
PART 6: COMMUNICATIONS MANAGEMENT PLAN
The communication plan maps out the following details:
What details to communicate? 
Who will be the initiator?
When to inform the issue?
Whom to know about the communication
6.1. Changes and updates to the plan will be periodic as follows:
· Updates or changes may be required as the project progresses or changes are approved.
· Changes or updates may be required due to changes in personnel, scope, budget, or other reasons.
· Additionally, updates may be required as the project matures and additional requirements are needed. 
6.2. Communications Management Constraints
Communication activities will occur within the project’s budget, schedule, and resource allocations.
Frequencies of communication will be pursued as per the matrix below.
Company standardized templates will be used for communication.
Delegation of authority will be followed for distribution of proper information.
Single Point of Accountability will be responsible for obtaining the approval of information.
6.3. Stakeholder Communication Requirements 
- A stakeholder communication register will be maintained. 
- Channels of communication and preferences will be noted as well 
- Stakeholder communications register and project communication matrix. 
PART 7.0. QUALITY REQUIREMENTS / STANDARDS 
House Building Quality: 
- Gross Floor area built up as per the drawings 
- Utilities connected and working perfectly 
- House finishes are done appropriately 
- Garden is done according to specifications 
Process Quality: 
- Material will be sourced 
- Construction activities to be conducted 
- Recruitment of experienced staff 
7.1. Quality Assurance 
For the House Building quality, the following steps are followed: 
- Process metrics, 
- Analyzing data, 
- Continuous improvement of the processes 
- Regular Audits of the processes 
- Inspections of completed works 
Performance metrics will be consolidated with the daily audits to make sure to capture the gaps that might happen across 
For improving the process, review and assessments the efforts will be documented, implemented, and communicated to all stakeholders as changes are made 
7.2. Quality Control 
To ensure quality control of the works the following will be implemented:
ITPs 
Job Risk Assessments
Method Statements
Material Certificate checks
Site inspections 
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Human Resource Cost Per hour in $

Site Engineer	Foreman	Electrician	Plumber	Mason	Carpenter	Labourers	Painters	Gardeners	Plasterers 	17.5	10	7.5	7.5	7.5	7.5	7.5	7.5	7.5	7.5	
Cost



Assumed overal project Man Hours


Site Engineer	Foreman	Electrician	Plumber	Mason	Carpenter	Labourers	Painters	Gardeners	Plasterers 	700	2000	750	750	1000	1000	3000	125	125	200	
Time in hours


Duration Chart


Framing 	Foundation	walls	Site preparation and utilities 	Roofing and finishes	Landscaping	60	40	30	25	25	15	Activities


Days 



Cost of resources Allocation 



Human Resource 	Physical Resource	124850	102150	
Assumed Human Resource


Site Engineer	Foreman	Electrician	Plumber	Mason	Carpenter	Labourers	Painters	Gardeners	Plasterers 	3	7	6	6	10	10	15	7	7	7	
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