
CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS 
Chapter 5 of this thesis is the conclusion, meaning what are the benefits of this thesis. It can say that there are some benefits from this thesis. It is known that:
Contractor #7 Eng. Waheed Abu Hamza offered the shortest total duration (9-10 month) [1] to execute and complete the project of the typical reinforced concrete residential building of five identical stories, out of 10 contractors. 
Contractor #10 Mr. Sharif Tawfik offered the lowest total amount $814,943.20 on year 2006 [10] to execute and complete the project of the typical reinforced concrete residential building of five identical stories, out of 10 contractors.
Contractor #8 Eng. Nader Habayba offered the longest total duration (16 month) [6] to execute and complete the project of the typical reinforced concrete residential building of five identical stories, out of 10 contractors. 
Contractor #1 Eng. Hisham Altaamari offered the highest total amount $1,040,714.13 on year 2006 [1] to execute and complete the project of the typical reinforced concrete residential building of five identical stories, out of 10 contractors. 
From the offer of contractor #7 it is understood that there are many factors he took into consideration to complete the construction in the shortest total duration (9-10 month) [1] to execute and complete the project of the typical reinforced concrete residential building of five identical stories from the starting until the delivery to the owner. 
Such factors include his experience of works, the salaries and wages of his staff and workers (skilled & unskilled), including the engineers, foremen, and workers, and their productivity per day. 
Productivity means execution of a certain work within a specified period of time, then to calculate the total time suggested by the contractor for each activity, and to calculate the total time suggested by the contractor to execute and finish all the project works. 
It is different between the 10 different contractors. 
From the offer of contractor #10 it is understood that there are many factors he took into consideration to complete the construction in the lowest total amount $814,943.20 on year 2006 [10] to execute and complete the project of the typical reinforced concrete residential building of five identical stories from the starting until the delivery to the owner. 
Such factors include his experience of works, the rate suggested for each activity (bill of quantity of civil and architectural works), and how much he pays for his staff, including the engineers, foremen, and workers (skilled & unskilled), and the administration costs suggested by him (site and head office overheads) including (office rent + staff salaries for example “engineers, foremen, secretary…. etc.) + transportation + telephone cost + stationeries including (papers, pens, pencils, computer…. etc.) + profit percentage (15% - 20%, minimum 7%) + 16% sales tax to be deducted to the Government of Jordan + wood consumption for various types of reinforced concrete and concrete works….etc.
From the offer of contractor #8 it is understood that there are many factors he took into consideration to complete the construction in the longest total duration (16month) [6] to execute and complete the project of the typical reinforced concrete residential building of five identical stories from the starting until the delivery to the owner.   
Such factors include his experience of works, the salaries and wages of his staff and workers (skilled & unskilled) including the engineers, foremen, and workers, their productivity per day. .
Also, from the offer of contractor #1 it is understood that there are many factors he took into consideration to complete the construction in the highest total amount $1,040,714.13 [1] to execute and complete the project of the typical reinforced concrete residential building of five identical stories from the starting until the delivery to the owner. 
Such factors include his experience of works, the rate suggested for each activity (bill of quantity of civil and architectural works), and how much he pays his staff, including the engineers, foremen, and workers (skilled & unskilled), and the administration costs suggested by him (site and head office overheads) including (office rent + staff salaries for example “engineers, foremen, secretary…. etc.) + transportation + telephone cost + stationeries including (papers, pens, pencils, computer…. etc.) + profit percentage (15% - 20%, minimum 7%) + 16% sales tax to be deducted to the Government of Jordan + wood consumption for various types of reinforced concrete and concrete works….etc.
Comparing between the 10 contractors different offers regarding the duration and cost wise, it will be noted that any contractor with high cost / short period is better than the one with the low cost / longer period. 
This could be attributed to the fact that if the project is completed in a short period (time) with high cost, another project could be immediately started with, and site and head office overheads could be saved. 
But with low cost / longer period, the site and head office overheads will increase gradually with the longer period. 
In addition, savings could be made in the salaries of engineers, foremen, and workers (skilled & unskilled) in short period because their salaries increase with the longer period, and the profit percentage will be higher with short period not with longer period. 
This fact is known for all contractors. 
The high cost means spending or paying some money rather than reducing the time consumed spent to finish any project. For example, the project of the typical reinforced concrete residential building of five identical stories.
It is noted here that contractor #1 offered a total cost of $1,040,714.13 on year 2006 [1] and suggested 12 months [3] to execute and complete the project of the typical reinforced concrete residential building of five identical stories.  
While the contractor #3 offered a total cost of $1,036,627.19 on year 2006 [3], and suggested (14-16months) [4] executing and finishing the project too. 
Contractor #8 offered a total cost of $995,550.40 on year 2006 [8] and suggested 16 months [6] to execute and complete the project too. 
A very small difference is noted here between the three contractors regarding the cost wise. The difference between the total cost of contractor #1 and contractor #3 is approximately $4,000, while the difference between all of them as regards the time is about 4 months. 

Also, it is seen that the difference between the total cost of contractor #1 and contractor #8 is approximately $45,000, while the difference between all of them as regards the time is about 4 months too.         

It is know the manpower which any contractor will employ in any project; the site overheads and head office overheads.

It is suggested here the 10 work program by Microsoft project 2000 planning for 10 different contractors who submitted their 10 different offers for the tender on year 2006 (bill of quantity of civil and architectural works) to execute and complete the project of the typical reinforced concrete residential building of five identical stories includes the steps of works from the commencement of the work (Excavation) till the completion of the project.

The owner of the residential building chose contractor # 10, Mr. Sharif Tawfik to construct this project of a typical reinforced concrete residential building of five identical stories.
He based his decision on cost and duration because, Contractor #10 offered the lowest total amount of money to execute and finish the entire project works, and the materials offered is also of high quality and commercially based on the tender data specification.
And the consultant for this project is “Eng. Ammar Khammash for Architects” Engineering Bureau, in Amman, Jordan.

Further in what I’ve studied from the 10 offers of contractors I also chose contractor #10 Mr. Sharif Tawfik because his offer is economical, and materials he used have good quality and very helpful to those who are aspiring to be contractors in the future. 
In other words, larger amount of money is not needed to construct a residential building, but it can also be produced with lower costs, using same materials and quality. The salaries of the engineers, foreman etc., are also saved with short period. This proves that contractors can be successful by spending less amounts of money for the entire projects. 

Finally, my personal choice is Contractor #10 as the main contractor to execute and finish the project of the typical reinforced concrete residential building of five identical stories from the starting until the deliver to the owner. I chose “Eng. Ammar Khammash for Architects” Engineering Bureau, in Amman, Jordan as a consultant for this project too.
 In the future study of tender of Civil and Architectural works; I recommend the following options to be taken into consideration;  
Firstly, the cost of the project must be low and shorter construction period should be considered. 
Secondly, a timetable should be used and updated periodically to avoid delays as much as possible.
Thirdly, materials must be of good quality and tools plus machinery should operate at high efficiency. 
Fourthly, skilled and unskilled workers must be punctual, knowledgeable, experienced and proficient at work 
Lastly, for a successful and faster execution of the entire project, the owner should appoint a professional Consultant Engineering Bureau to handle the entire construction of the project from the beginning to the end. 
Table 5.1: Cost and Duration offers of the contractors 

	Serial Number
	Name of contractor
	Total cost ($)
	Total duration (month)

	1-
	Eng. Hisham Altaamari
	$1,040,714.13 [1]
	12 months        [3]

	2-
	Eng. Elia Mesalam
	$1,040,225.30 [2]
	14 months        [4]

	3-
	Eng. Munther Alkharoof
	$1,036,627.19 [3]
	14-16 months  [4]

	4-
	Eng. Mazen Haddad
	$1,014,537.07 [4]
	15 months        [5]

	5-
	Eng. Baker Alnabulsi
	$1,001,380.97 [5]
	14 months        [4]

	6-
	Eng. Yousif Hussein Saleh
	$1,000,033.90 [6]
	15 months        [5]

	7-
	Eng. Waheed Abu Hamza
	$997,500.13    [7]
	9-10 months    [1]

	8-
	Eng. Nader Habayba
	$995,550.40    [8]
	16 months        [6]

	9-
	Eng. Ahmed Alumari
	$869,793.41    [9]
	10 months        [2]

	10-
	Mr. Sharif Tawfik 
	$814,943.20  [10]
	12 months      [3]


Table 5.2: Wages defined by the contractors
Man Power
	Name of man power
	Wages $/day

	Carpenter 
	21

	Steel man                                                                                                     
	21

	Builder man
	21

	Plaster man  
	28

	Cast labor
	15

	Tiles man (mosaic tiles) 
	21

	Tiles man (ceramic tiles (walls + floors))
	25-28

	Painter 
	21

	Site overheads 

Project manager

Site Engineer

Foreman 

Buffet worker (make tea, coffee and clean the office in the project)

Quantity surveyors  

Driver with car (pick up car )

Head office overheads 

Accountant 

Buffet worker (make tea, coffee, and clean the office)   

Secretary

Administrative   
	1,500 $ / month

1,000 $ / month

550   $ / month

200   $ / month

700   $ / month

700   $ / month

600   $ / month

200   $ / month

400   $ / month

450   $ / month
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