
CHAPTER 3

PRODUCTIVITY & COST
3.1 COMPARISON BETWEEN THE OFFERS OF CONTRACTOR #1, ENG. HISHAM ALTAAMARI AND CONTRACTOR #10, MR. SHARIF TAWFIK BY THE COST WISE 

3.1.1- Excavation and Earth works
· The filling material is transported from remote area and the rate of item of filling (back filling by selecting any construction materials such as base course or aggregate (single size like sand or gravel) inside and outside building after finishing the foundations works), is dependable on the distance and rate of delivery. Upon studying the site of any project, the contractors believed that the imported filling quantity is always insufficient (i.e., the contractor will fill the foundations from excavations). They proposed low rate for the item of filling and crushed aggregate base course to decrease the total amount (cost) of the tender (bill of quantity of civil & architectural works) to be awarded the tender. 

· Increasing the rate of excavation is a smart thinking. For example, contractor #1, offered a rate of $ 4.23 [18] for filling inside building and a rate of $ 4.23 [19] for filling outside building (Bill No.1 Excavation & Earth Works), while contractor #10, offered a rate of $ 2.82 [17] and [18] respectively for filling inside and outside the building (Bill No.1 Excavation & Earth Works).   

3.1.2- Concrete 
· From bill No.2 “concrete”, the item of reinforced concrete 25 N/mm2, for example, contractor #10 offered the same rate $ 91.55 [18] and [20] respectively per each m3 of the foundations and tie beams too. For columns and column necks, the rate is $ 98.59 [22] ….etc, while contractor #1, offered a rate of $ 105.63 [18] per each m3 of the foundations. For the tie beams, he offered a rate of $ 119.72 [20], and a rate of $ 140.85 [22] for the columns and column necks.

· For the reinforced concrete 20 N/mm2 for behind stone elevations, contractor #10, offered a rate of $ 77.46 [38] per each m3, while contractor #1, offered a rate of $ 105.63 [38] per each m3.
· For 310 mm thick ribbed slabs, contractor #10, offered a rate of $ 98.59 [49] per each m3, while the contractor #1, offered a rate of $ 112.68 [49] per each m3. 

· For the building staircases, contractor #10, offered a rate of $ 98.59 [57] for the inside staircases and a rate of $ 91.55 [59] for the outside staircase per each m3, while contractor #1, offered a rate of $ 140.85 [57] for the inside staircases and a rate of $ 140.85 [59] for the outside staircases per each m3 of reinforced concrete (Grade 25 N/mm2). 

· For deformed high yield steel bar reinforcement of 420 N/mm2 for various diameters, contractor #10, offered a rate of $ 845.07 [65], and a rate of $ 915.49 [69] for 8 mm diameter, while contractor #1, offered a rate of $ 915.49 [65] for deformed high yield steel for various diameters and a rate of $ 943.66 [69] for 8 mm.
· The total amount (cost) for bill No.2 (concrete), for contractor #10, is $ 272,762 [75], while it is $ 292,444.25 [75] for contractor #1.  
3.1.3- Block works    

· The total amount (cost) for bill No.3 (block works), for contractor #10, is $ 36,636.77 [47], while it is $ 35,232.41 [47] for contractor #1. Here, the total amount (cost) for contractor #10 is slightly higher than the total amount (cost) of contractor #1, by $ 1,404.36.    

3.1.4- Roofing and Insulation systems  

· From bill No.4 (roofing and insulation systems) the rate for item A- Foam Concrete, to roofs, per each m2 is $ 6.34 [10] for contractor #10, whiles it is $ 12.68 [10] for contractor #1. 

· The total amount (cost) for bill No.4 (roofing and insulation systems) for contractor #10 is $ 32,481.43 [69], while it is $ 39,819.88 [69] for contractor #1.

3.1.5- Masonry works
· From bill No.5 (masonry works) the rate of item A- (local (Ajloun)) stone first class, per each m2 is $ 18.31 for case (1) [16], case (2) [18], case (3) [19], and case (4) [20], for contractor #10 , while the rate of the same item for case (1) [16], and case (2) [18], is $ 56.34, $ 63.38 for case (3) [19], and $ 84.51 for case (4) [20] for contractor #1.    

· The rate of item B (stone coping) per each meter is $ 22.54 [21] for contractor #10, while it is $ 28.17 [21] per each meter for contractor #1.  

· The rate of item C (approved first quality (Karak) marble gray color); per each meter is $ 9.86 [24] for contractor #10, while it is $ 63.38 [24] for contractor #1.
· The rate of item D (Ajloun local cornice stone); per each meter is $ 12.68 [45] for contractor #10, while it is $ 98.59 [45] for contractor #1.       

3.1.6- Internal and External finishes
· The total amount (cost) for bill No.1 from the finishes works for contractor #10 is $ 259,741.10 [86], while it is $ 263,501.80 [85] for contractor #1. The total amount (cost) for bill No.1 from the finishes works for contractor #1 is higher than the total amount (cost) of contractor #10 by $ 3,760.70.     

3.1.7- Painting and Decoration   

· The total amount (cost) for bill No.4, painting and decoration works for contractor #10 is $ 20,955.53 [75], while it is $ 20,695.30 [75] for contractor #1. The total cost for bill No.4 painting and decoration works for contractor #1 is less than the total amount (cost) for contractor #10 by $ 260.23. 

3.1.8- Fittings and Equipments   
· The total amount (cost) for bill No.5 from fittings and equipments works for contractor #10 is $ 14,732.48 [74], while it is $ 14,690.0 [74] for contractor #1. The total amount (cost) for bill No.5 from fittings and equipments works for contractor #1 is less than the total amount (cost) of contractor #10 by $ 42.48.       

3.1.9- Planting 

· The total amount (cost) for bill No.6, planting works for contractor #10  is $ 19,674.84 [28], while it is $ 3,934.46 [28] for contractor #1 . The total amount (cost) for bill No.6 planting works for contractor #1 is less than the total amount (cost) of contractor #10 by $ 15,740.38. 

Table 3.1.1: Cost per item Analysis of contractor #1 Eng. Hisham Altaamari and contractor #10 Mr. Sharif Tawfik

	Serial Number
	Description
	Contractor Eng. Hisham Altaamari
	Contractor Mr. Sharif Tawfik

	1-
	Excavation and earthworks
	$ 51,965.59
	$ 64,381.87

	2-
	Concrete
	$ 292,444.25
	$ 272,762.00

	3-
	Block works
	$ 35,232.41
	$ 36,636.77

	4-
	Roofing and insulation systems 
	$ 39,819.88
	$ 32,481.43

	5-
	Masonry works
	$ 318,430.44
	$ 93,577.18

	6-
	Internal & external finishes
	$ 263,501.80
	$ 259,741.10

	7-
	Painting and decoration
	$ 20,695.30
	$ 20,955.53

	8-
	Fittings and equipments 
	$ 14,690.00
	$ 14,732.48

	9-
	Planting
	$ 3,934.46
	$ 19,674.84

	
	
	
	

	
	Project total cost (civil + architecture) works
	$ 1,040,714.13
	$ 814,943.20


3.1.10- Summary   
· From the total amount (cost) for the contractor #1 & the total amount (cost) for the contractor #10, it can see that the major difference is in Bill No.5 (masonry works), where the total amount (cost) of the masonry works for the contractor #1 is ($ 318,430.44), while it is ($ 93,577.18) for contractor #10. This means that the difference between them is high, and the total amount (cost) of the masonry works for contractor #1 is higher than contractor #10 by ($ 318,430.44 - $ 93,577.18) = $ 224,853.26.    

· When asked the 10 various contractors about how they offered their rates for all activities of works in the tender (bill of quantity of civil & architectural works), and all of them agreed that the rate for each work activity or item in the tender includes (The materials cost + workers wages + administration costs (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.
· For example, the rate of the masonry works, item -A local Ajloun stone fixed to faces of concrete for all elevations first class, case (1) mechanical push hammered face finish for contractor #1 is ($ 56.34), this rate includes the cost of stone and mortar of cement and sand + cost of workers + cost of overheads (staff salaries like engineers, foremen, secretary,…etc.) + transportation including inside and outside the project, for the contractor and the staff too + telephone costs + stationeries including (papers, pens, pencils, computer….etc.) + profit percentage (15% - 20%, minimum 7% ) + and 16% sales tax to be deducted to the Government of Jordan.   
3.2 COMPARISON BETWEEN THE OFFERS OF CONTRACTOR #1, ENG. HISHAM ALTAAMARI AND CONTRACTOR #10, MR. SHARIF TAWFIK BY THE DURATION

3.2.1- Excavation to foundations levels
· From the tender and offers of contractor #1 and contractor #10  about the duration, for activity of the excavation to foundations levels, contractor #1 offered 20 days to execute and finish 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 20 days = 191.25 m3 in 1 day. 

· Contractor #10 offered 10 days to execute and finish 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 10 days = 382.5 m3 in 1 day, each day is 8 working hours. If the excavator sometimes wants to work overtime, the average overtime is 2 hours + 8 hours (standard time) = 10 hours. For contractor #, the excavator finishes the work 191.25 m3 / 10 hours ≈ 19 m3 in 1 hour, or 191.25 m3 / 8 hours (standard time) = 23.9 m3 ≈ 24 m3 in one hour, 19 m3 or 24 m3 no more difference between them.

· For contractor #10, the excavator finishes the work 382.5 m3 / 10 hours = 38.25 m3 of excavation to foundations levels in one hour, or 382.5 m3 / 8 hours = 47.81 m3 ≈ 48 m3 of excavation to foundations levels in one hour. 

· It can be noted here that the excavator will execute 24 m3 of excavation to foundations levels in 1 hour for contractor #1, while 48 m3 in 1 hour for contractor #10, i.e., contractor #1 may use one excavator, while contractor #10 may use two. Each excavator executes 24 m3 of excavation to foundations levels in 1 hour = 48 m3 of excavation to foundations levels in 1 hour by two excavators.   

· Productivity is the execution of certain work within a specified period of time; it can be noted here that contractor #1 offered low rate (cost) for excavation to foundations levels with high duration (time) to finish the work, while contractor #10 offered a higher rate (cost) for excavation to foundations levels with low duration (time) to finish the same work.

3.2.2- Excavation for external works
· Contractor #1 suggested 6 days to execute and finish 683 m3 of excavation for external works, means 683 m3 / 6 days = 113.83 ≈ 114 m3 of excavation for external works in 1 day, i.e., 114 m3 / 8 hours (standard work time in 1 day) = 14.25 ≈ 14 m3 of excavation for external works in 1 hour.
· Contractor #10 suggested 7 days to execute and finish 683 m3 of excavation for external works, i.e., 683 m3 / 7 days = 97.57 ≈ 98 m3 of excavation for external works in 1 day, means that 98 m3 / 8 hours (standard time in 1 day) = 12.25 ≈ 12 m3 of excavation for external works in 1 hour. It can be noted here small difference (2 m3) between the two contractors, contractor #1, and contractor #10, means that if the duration is short, the executed work of excavation for external works is big, 14 m3 in 1 hour and 12 m3 in 1 hour too, 14 m3 of excavation for external works in 1 hour at a rate of ($ 11.27) per each m3 for contractor #1, while contractor #10 suggested  12 m3 in 1 hour at a rate of ($ 8.45) per each  m3 of excavation for external works. 

 3.2.3- Approved filling inside building
· From filling (back filling by selection of any construction material like base course or aggregate (single size like sand or gravel) inside and outside building after finishing the foundations), laid and compacted, approved filling inside building, contractor #1 suggested  7 days to execute and finish 540 m3 of approved filling inside building by shovel, means 540 m3 / 7 days = 77.14 ≈ 77 m3 of approved filling inside building by shovel in 1 day, 77 m3 / 8 hours (standard time in 1 day) = 9.625 m3 ≈ 10 m3 of approved filling inside building by shovel in one hour, for contractor #1.

· While contractor #10 suggested 10 days to execute and finish the 540 m3 of approved filling inside building by shovel, means 540 m3 / 10 days = 54 m3 of approved filling inside building by shovel in 1 day, 54 m3 / 8 hours (standard time in 1 day) = 6.75 m3 ≈ 7 m3 of approved filling inside building by shovel in one hour, for contractor #10. It can be noted here small difference between the two contractors.

· Here too, contractor #1 offered a rate of ($ 4.23) per each m3 of approved filling inside building, means 77 m3 of approved filling inside building in 1 day* $ 4.23 = $ 352.71 in 1 day, i.e., 540 m3 * $ 4.23 = $ 2,284.20 the total amount (cost) for approved filling inside building for contractor #1, means that contractor #1 gains $ 2,284.20 in 7 days duration, noting that the whole quantity in this item (540 m3) might not be used in the work site.  

· Contractor #10 offered a rate of ($ 2.82) per each m3 of approved filling inside building, means 54 m3 of approved filling inside building in 1 day * $ 2.82 = $ 152.28 in 1 day i.e.,  540 m3 * $ 2.82 = $ 1,522.8 the total amount (cost) for approved filling inside building for contractor #10, means that contractor #10 gains $ 1,522.80 in 10 days duration, noting that the whole quantity in this item (540 m3) might not be used in the work site. 

· The difference between the two contractors is $ 761.4. As mentioned earlier, productivity is the execution of a specific work in a certain period of time. If contractor #1 finishes the work of filling inside the building in 7 days with an amount of $ 2,284.20, that means he gains 3 days in this activity of work, and if contractor #10 finishes the work in 10 days with an amount of $ 1,522.80, it means that he is 3 days late in this activity of work compared to contractor #1.

3.2.4- Approved filling outside building
· From filling, laid and compacted, for fill approved filling outside building, contractor #1 suggested 9 days to finish the 736 m3 of approved filling outside building, means 736 m3 / 9 days ≈ 82 m3 in 1 day, 82 m3 / 8 hours (standard time) = 10.25 ≈ 10 m3 in 1 hour for fill the approved filling outside the building.

· Contractor #10 suggested 10 days to finish the 736 m3 of approved filling outside building, means 736 m3 / 10 days = 73.6 ≈ 74 m3 in 1 day, 74 m3 / 8 hours (standard time) = 9.25 ≈ 9 m3 in 1 hour to fill the approved filling outside building. A small difference can be seen between both contractors.

· For the crushed aggregate base course, there is an agreement on the rate (cost), the quantity of one m2 of crushed aggregate base course ($ 2.82), and the duration (5 days) to finish the work of crushed aggregate base course for both contractors, contractor #1 and contractor #10.

· From the above cited information, contractor #1 suggested 47 days to finish Bill No.1 (Excavation and Earth works) with an amount of (total cost) ($ 51,965.59).

· While contractor #10 suggested 42 days to finish Bill No.1 (Excavation and Earth works) with an amount of (total cost) ($ 64,381.87).

· From the same above cited information, it can be noted that the (42 days) duration suggested by contractor #10 to finish Bill No.1 (Excavation and Earth works), is shorter than the (47 days) duration suggested by the second contractor #1.

· It can be noted from the same information that amount of (total cost) ($ 64,381.87) for Bill No.1 (Excavation and Earth works) suggested by contractor #10 is higher than the amount of (total cost) (($ 51,965.59) for the Bill No.1 (Excavation and Earth works), suggested by the second contractor #1.

· Here, the difference in duration between both contractors; contractor #1 and contractor #10 is (47 days – 42 days = 5 days), and the difference in amount is ($ 64,381.87 – $ 51,965.59) = $ 12,416.28 

3.2.5- Plain concrete 18 N/mm2 for blinding; 100 mm thick under foundations and tie beams

· From Bill No.2 (concrete), there is a small difference between the two contractors, contractor #1 and contractor #10. 

· For example, for the plain concrete 18 N/mm2 for blinding 100 mm thick under foundations and tie beams, contractor #1 suggested 4 days to finish 393 m2 of work, means 393 m2 / 4 days = 98.25 ≈ 98 m2 in 1 day.

· While contractor #10 suggested 3 days to finish the same work, means 393 m2 / 3 days = 131 m2 in 1 day.    

· It can see here that each day duration to finish 98 m2 of blinding under foundations and tie beams suggested by contractor #1 is shorter than the 1 day duration suggested by contractor #10 to finish 131 m2. 

3.2.6- Plain concrete 18 N/mm2 for blinding; 50 mm thick under slabs on grade

· From item B of bill No.2 (concrete), contractor #1 suggested 3 days to finish 430 m2 of blinding, 50 mm thick under slabs on grade, means 430 m2 / 3 days = 143.33 ≈ 143 m2 in day i.e.,  .   

· While contractor #10 suggested 2 days to finish 430 m2 of blinding, 50 mm thick under slabs on grade, means 430 m2 / 2 days = 215 m2 in day i.e.,  .

· A big difference is noted here between both contractors, 143 m2 of blinding, 50 mm thick under slabs on grade in day i.e., for contractor #1 and 215 m2 of blinding, 50 mm thick under slabs on grade in day i.e., for contractor #10, (215 m2 – 143 m2 = 72 m2) the difference between the two contractors, means that the executed work for contractor #10 (215 m2 ) in 1 day is more than the executed work (143 m2) in 1 day for contractor #1.

3.2.7- Plain concrete 18 N/mm2 for blinding; 100 mm thick under external walls

· From item C of Bill No.2 (concrete), contractor #1 suggested 4 days to finish  217 m2 of plain concrete of blinding, 100 mm thick under external walls, means 217 m2 / 4 days = 54.25 ≈ 54 m2 in day i.e.,  . 

· While contractor #10 suggested 2 days to finish 217 m2 of plain concrete of blinding, 100 mm thick under external walls, means 217 m2 / 2 days = 108.5 m2 in day i.e.,, means that contractor #10 suggested to execute the same work (217 m2 of plain concrete for blinding, 100 mm thick under external walls) in half duration of contractor #1, noting that contractor #1 offered a lower rate with longer duration. 

· While contractor #10 offered a high rate with low duration, we can conclude from this difference that the high rate for this item with low duration is better than low rate with high duration, meaning that to execute and finish any work and gaining too much money in short time is better than gaining little money in high duration. This item is better for contractor #10 than for contractor #1.

3.2.8- Reinforced concrete 25 N/mm2 for foundations, tie beams, column and column necks, slab on grade 100 mm thick to building, slab on grade 100 mm thick to external pavements, external basement walls, water tank walls, external foundations, and external walls
· From the description of the reinforced concrete 25 N/mm2 from bill No.2 (concrete), the item D- Foundations, E- Tie beams……etc. – item N – external walls, contractor #1  suggested 10 days to finish  the quantity of 141 m3 of reinforced concrete for foundations, i.e., 141 m3 / 10 days = 14.1 ≈ 14 m3 in day i.e.,  , 21 m3 of reinforced concrete for tie beams in 4 days, i.e., 21 m3 / 4 days = 5.25 ≈ 5m3 in day i.e.,  , 81 m3 of reinforced concrete for columns and column necks in 8 days, i.e., 81 m3 / 8 days = 10.125 ≈ 10 m3 in day i.e.,  , 45 m3 of reinforced concrete for slab on grade, 100 mm thick to building in 6 days, i.e., 45 m3 / 6 days = 7.5 m3 in day i.e.,  , 35 m3 of reinforced concrete for slab on grade, 100 mm thick for external pavements in 6 days, i.e., 35 m3 / 6 days = 5.8 ≈ 6 m3 in day i.e.,  , 206 m3 of reinforced concrete of external basement walls in 15 days, i.e., 206 m3 / 15 days = 13.73 ≈ 14 m3 in day i.e.,  , 52 m3 of reinforced concrete for water tank walls in 6 days, i.e., 52 m3 / 6 days = 8.66 ≈ 9 m3 in day i.e.,  , 48 m3 of reinforced concrete for external foundations in 5 days, i.e., 48 m3 / 5 days = 9.6 ≈ 10 m3 in day i.e.,  , 97 m3 of reinforced concrete for external walls in 7 days, i.e., 97 m3 / 7 days = 13.85 ≈ 14 m3 in day i.e.,  , for contractor #1.  
· While contractor #10 suggested 141 m3 of reinforced concrete to execute the foundations in 7 days, i.e., 141 m3 / 7days = 20.14 ≈ 20 m3 in day i.e.,  , 21 m3 of reinforced concrete for tie beams in 7 days, i.e., 21 m3 / 7 days = 3 m3 in day i.e.,  , 81 m3 of reinforced concrete to execute the columns and column necks in 8 days, i.e., 81 m3 / 8 days = 10.125 ≈ 10 m3 in day i.e.,  , 45 m3 of reinforced concrete to execute the slab on grade, 100 mm thick to building in 5 days, i.e., 45 m3 / 5 days = 9 m3 in day i.e.,  , 35 m3 of reinforced concrete to execute the slab on grade, 100mm thick to external pavements in 4 days, i.e., 35m3 / 4days =8.75 ≈ 9 m3 in day i.e.,  , 206 m3 of reinforced concrete to execute the external basement walls in 15 days, i.e., 206 m3 / 15days = 13.73 ≈ 14 m3 in day i.e.,  , 52 m3 of reinforced concrete to execute the water tank walls in 5 days, i.e., 52 m3 / 5days = 10.4 ≈ 10 m3 in day i.e.,  , 48 m3 of reinforced concrete to execute the external foundations in 7 days, 48 m3 / 7days = 6.85 m3 in day i.e.,  , 97 m3 of reinforced concrete to execute the external walls in 15 days, i.e., 97 m3 / 15 day = 6.46 ≈ 6 m3 in day i.e.,  .

· From the above cited information of the two contractors, contractor #1 and contractor #10 for the description of the reinforced concrete 25 N/mm2 from bill No.2 (concrete), it can be noted that the (67 days) duration suggested by contractor #1 to execute the items D, E, G, H, J, K, L, M, and N  is shorter than the (73 days) duration suggested by contractor #10 to execute the same items D, E, G, H, J, K, L, M, and N of reinforced concrete 25 N/mm2  from bill No.2 (concrete). 

· From the information of the rates for the above items D, E, G, H, J, K, L, M, and N, for the description of the reinforced concrete 25 N/mm2 from bill No.2 (concrete), the total amount (cost) of $ 82,141.72 offered by contractor #1 is higher than the amount of $ 70,267.42 which is offered by contractor #10 to execute the same work. Than means that the higher amount gaining of ($ 82,141.72) offered by contractor #1 with 67 days low duration is better than the low amount gaining of ($ 70,267.42) offered by contractor #10 with longer duration of 73 days. The difference in duration is 73 days – 67 days = 6 days, and the difference in the total amount (cost) is $ 82,141.72 - $ 70,267.42 = $ 11,874.30. 

3.2.9- Reinforced concrete 20 N/mm2 behind stone elevations
· From the description of the reinforced concrete 20 N/mm2 from bill No.2 (concrete), the item A- behind stone elevations, contractor #1 suggested 100 days to execute and finish the quantity of 187 m3 of reinforced concrete behind stone elevations, while contractor #10 suggested 20 days to execute and finish the same quantity of 187 m3 of reinforced concrete behind stone elevations.

· It can be noted from the above information that the (100 days) duration suggested by contractor #1 is longer than the (20 days) duration suggested by contractor #10, but it would like to say that there are five stories in this building, and (20 days) duration is not enough to finish this work because if it want to cast reinforced concrete behind stone elevations, it must build 3 lines of stones only and wait to cast it, and to build another 3 lines after….etc. 

· This type of work takes more time to finish. It can be noted  that the duration of 100 days is more logic and workable until before the end of the project which is suggested by contractor #1, but it may say that the duration of 20 days suggested by contractor #10 is workable if it cast 105 mr of behind stone elevations lines with 0.12 m thick of concrete with 0.75 m high allowed of stone lines, i.e., 105 mr * 0.12 m thick * 0.75 m high = 9.45 m3 in day i.e., , 9.45 m3 * 20 days = 189 m3 of reinforced concrete behind stone elevations, and this is little more than the required quantity (187 m3).

3.2.10- Reinforced concrete cast in situ (Grade 25 N/mm2) for ribbed slabs, 310 mm thick
· From the description of the reinforced concrete cast in situ (Grade 25 N/mm2) from bill No.2 (concrete), item A- Ribbed slabs, 310 mm thick, contractor #1 suggested 100 days to execute and finish the quantity of 458 m3 of reinforced concrete cast in situ (Grade 25 N/mm2) for ribbed slabs 310 mm thick, while contractor #10 suggested 35 days to execute and finish the same quantity of 458 m3 of reinforced concrete cast in situ (Grade 25 N/mm2) for ribbed slabs 310 mm thick. 

· It can be noted from the above information that the duration of 100 days suggested by contractor #1 is longer than the duration of 35 days suggested by contractor #10.These durations are to execute and finish five stories slabs. 

· It can be concluded that the duration of 100 days is more logic and workable until before the end of the project which is suggested by contractor #1, but it may say that the duration of 35 days suggested by contractor #10 is workable if it cast reinforced concrete story by story, i.e., 7 days per each story, 7 days for formwork & steel works per each story slab + the cast duration.
3.2.11- Reinforced concrete cast in situ (Grade 25 N/mm2) for staircases (steps and flights) inside the building, and staircases (steps and flights) outside the building
· From the description of the reinforced concrete cast in situ (Grade 25 N/mm2) from bill No.2 (concrete), item B- staircases (steps and flights) in side & C- staircases (steps and flights) out side, contractor #1 suggested 100 days & 20 days to execute and finish the quantity of 13 m3 & 11 m3 of reinforced concrete cast in situ (Grade 25 N/mm2) for item B & C successively. 

· While contractor #10 suggested 20 days & 15 days to execute and finish the same quantity of the reinforced concrete cast in situ (Grade 25 N/mm2) for item B & C successively. These durations of 100 days & 20 days suggested by contractor #1 for item B and C successively are longer than the durations of 20 days and 15 days suggested by contractor #10 for item B & C successively.

3.2.12- Deformed high yield steel bar reinforcement of 420 N/mm2 for various diameters generally, and smooth mild steel bar reinforcement of 280 N/mm2 for 8 mm diameter
· From the deformed high yield steel bar reinforcement of 420 N/mm2 item A- various diameters, generally & smooth mild steel bar reinforcement of 280 N/mm2 item A- 8 mm diameter, contractor #1 suggested 90 days & 90 days to execute and finish the quantity of 110 ton & 28 ton for item A- various diameters & item A- 8 mm diameter successively. 

· While contractor #10 suggested 30 days & 30 days executing and finishing the same quantity of 110 ton & 28 ton for item A- various diameters & item A- 8 mm diameter successively.

· It can be concluded from the above information that the durations of 90 days & 90 days suggested by contractor #1 are longer than the durations of 30 days & 30 days suggested by contractor #10, means that the steel works for foundations & five stories slabs and another steel works in the project take 90 days as suggested by contractor #1, and 30 days as suggested by contractor #10. 

3.2.13- Block works, hollow concrete blocks for walls; 100 mm thick, for walls; 150 mm thick, for walls; 200 mm thick
· From the Bill No.3 block works, Hollow concrete blocks, item A- walls 100 mm thick, walls 150 mm thick, walls 200 mm thick, contractor #1 suggested to execute the 732 m2 of walls 100 mm thick in 60 days, 264 m2 of walls 150 mm thick in 30 days, and 153 m2 of walls 200 mm thick in 20 days, while contractor #1 suggested to execute the 732 m2 of walls 100 mm thick 30 days, 264 m2 of walls 150 mm thick in 12 days, and 153 m2 of walls 200 mm thick in 30 days.

· It can be noted from the above information that the duration of 60 days suggested by contractor #1 to execute 732 m2 of walls 100 mm thick, is longer than the duration of 30 days suggested by contractor #10, means that (732 m2 / 60 days) = 12.2 m2/day for contractor #1, and (732 m2 / 30 days) = 24.4 m2/day for contractor #10, which means that the productivity of contractor #10 builder man is twice the productivity with contractor #1.

· It can be also see that contractor #1 suggested 30 days to execute 264 m2 of walls 150 mm thick, means 264 m2 / 30 days = 8.8 m2/day, while contractor #10 suggested 12 days to execute the same work, which means that the productivity of contractor #10 builder man is two times and half the productivity of contractor #1 builder man.

· If it want to determine which productivity is better, it can say that the 22 m2 of execute work is ordinary for builder man in day i.e.,, but the productivity 8.8 m2 ≈ 9 m2 is small work for builder man in day i.e.,, but he possibly changes the work after few hours to do another job such as building walls 200 mm thick.  

· It can be also note that contractor #1 suggested 20 days to execute 153 m2 of walls 200 mm thick, means that 153 m2 / 20 days = 7.65 m2/day, while contractor #10 suggested 30 days to execute the same work, means that 153 m2 / 30 days = 5.1 m2/day, means that the productivity 7.65 m2/day of contractor #1 builder man is higher than the productivity 5.1 m2/day of contractor #10 builder man. 

3.2.14- Block works, hollow concrete rib block size 400/360 mm * 200 mm * 240 mm high
· From bill No.3 block works, item D- hollow concrete rib block size 400/360 mm * 200 mm * 240 mm high, contractor #1 suggested 25 days to execute the 16,266 hollow concrete rib block size 400/360 mm * 200 mm * 240 mm high, for five stories slabs, while contractor #10 suggested 10 days to execute the 16,266 hollow concrete rib block size 400/360 mm * 200 mm * 240 mm high, for five stories slabs, means 16,266 hollow concrete rib block / 5 stories slabs = 3,253.2 ≈ 3253 hollow concrete rib blocks per each slab in 5 days (25 days the total duration / 5 story slabs = 5 days/one story slab), means that to execute 3,253 hollow concrete rib blocks in 5 days of one story slab for contractor   #1.  

· While for contractor #10 suggested 2 days to execute 3,253 hollow concrete rib blocks (10 days the total duration / 5 stories slabs = 2 days/one story slab), means that the 5 days duration suggested by contractor #1 to execute the 3,253 hollow concrete rib blocks per each story slab, is two times and half the duration of 2 days suggested by contractor #10 for the same work. It can be noted that if increase the workers in the site to execute the same work above; it may execute the work in a shorter time, while it will be spend more time to finish the same work and may be late if not increasing the workers. 

3.2.15- Block works, hollow concrete 100 mm thick behind the insulation for external walls of basement, and hollow concrete 100 mm thick behind the stone walls
· From the same bill No.3 block works, item E- concrete block 100 mm thick behind the insulation for external walls of basement, F- concrete block 100 mm thick behind the stone walls, contractor #1 suggested 15 days to execute the 529 m2 of concrete block 100 mm thick behind the insulation, and 19 days to execute the 951 m2 of concrete block 100 mm thick behind the stone walls too, while contractor #10 suggested 30 days to execute the 529 m2 of concrete block 100 mm thick behind the insulation, and 35 days to execute the 951 m2 of concrete block 100 mm thick behind the stone walls too.  

· It can be noted from the above information that contractor #1 will execute the 529 m2 of concrete block 100 mm thick behind the insulation / 15 days = 35.26 ≈ 35 m2/day, and 951 m2 of concrete block 100 mm thick behind the stone walls / 19 days = 50 m2/day, while contractor #10 will execute the 529 m2 of concrete block 100 mm thick behind the insulation / 30 days = 17.63 ≈ 18 m2/day, and 951 m2 of concrete block 100 mm thick behind the stone walls / 35 days = 27.17 ≈ 27 m2/day.  

· If it want or would like to make a comparison between the two contractors, it will be noted that contractor #1 suggested 1 day to execute 35 m2 of concrete block 100 mm thick behind the insulation is normal productivity, while contractor #10 suggested little productivity (18 m2/day) of concrete block 100 mm thick behind the insulation. 

· And the suggested productivity of contractor #1 50 m2/day of concrete block 100 mm thick behind the stone walls is more than the productivity 27 m2/day of concrete block 100 mm thick behind the stone walls for contractor #10. 

· It can be noted here that the builder man can build any quantity of concrete blocks 100 mm thick behind the insulation and at any height, while the same builder man is not free when he wants to build behind the stone walls. The builder man can’t build a height of more than 4 lines behind the stone walls with height no more than 84 cm include mortar of cement and sand 1 cm thick for every l (4 lines of blocks * 21 cm “20 cm height of block + 1 cm of mortar” = 84 cm), means too 50 m2/day for contractor #1  / 0.84 m the allowed height which is built behind stone walls = 59.52 ≈ 60 mr build of concrete block 100 mm thick behind the stone walls in day i.e.,, while for contractor   #10  27 m2/day / 0.84 m the allowed height to build behind stone walls = 32 mr is smaller than the 60 mr which is suggested by contractor #1 .

· Means that the executed work 60 mr for contractor #1 is approximately double the work executed by contractor #10, which means that if contractor #10, employs one builder man to execute 32 mr of work in 1 day (8 hours standard time) with height 0.84 m, contractor #1 will employ two builder men to execute 60 mr of work in 1 day (8 hours standard time) with height 0.84 m.

3.2.16- Roofing and insulation systems, foam concrete minimum 50 mm thick, to roofs
· From bill No.4, roofing and insulation systems, the description foam concrete, minimum 50 mm thick, item A- to roofs, contractor #1 suggested 6 days to finish the 430 m2 of foam concrete, minimum 50 mm thick, means 430 m2 / 6 days = 71.6 ≈ 72 m2 /day of foam concrete, minimum 50 mm thick, to roofs.

· While contractor #10 suggested 10 days to execute the 430 m2 of foam concrete, minimum 50 mm thick, means that 430 m2 / 10 days = 43 m2/day of foam concrete, minimum 50 mm thick, to roofs.

· It can be noted from the above information that the productivity of contractor #1,      72 m2/day is more than the productivity 43 m2/day of contractor #10. 

· And contractor #1 will finish the work in a shorter time than contractor #10 to finish the same work. 

3.2.17- Cement sand screed, minimum 30 mm thick, to roofs
· From the description of the cement sand screed, minimum 30 mm thick, item B- to roofs, contractor #1 suggested 3 days to execute the 430 m2 of cement sand screed, minimum 30 mm thick to roofs, means that 430 m2 / 3 days = 143.33 ≈143 m2/day.  

· While contractor #10 suggested 10 days to execute the 430 m2 of cement sand screed, minimum 30 mm thick to roofs, means 430 m2 / 10 days = 43 m2 /day.    

· It can be noted from the above information that the productivity of 143 m2 for contractor #1 in 1 day is more than the productivity 43 m2 for contractor #10 in day i.e.,  .

· Means that the productivity of 143 m2 in 1 day for contractor #1 is more than the productivity of 43 m2 in 1 day for contractor #10 , 143 m2 – 43 m2 = 100 m2 the difference between the two contractors, contractor #1 and contractor #10.
3.2.18- 4 mm thick torch applied modified bituminous water-proofing membrane; to roofs 
· From the description 4 mm thick torch applied, item G- to roofs, contractor #1 suggested 4 days to execute 430 m2 of 4mm thick torch applied, to roofs, means 430 m2 / 4 days = 107.5 m2 in day i.e.,  . 

· While contractor #10 suggested 12 days to execute the 430 m2 of  4 mm thick torch applied, to roofs, means 430 m2 / 12 days = 35.83 ≈ 36m2 in day i.e.,  .

· It can be noted from the above information that the productivity of the workers 107.5 m2 in 1 day of 4 mm thick torch applied, to roofs, for contractor #1 is three times the productivity of the workers 36 m2 in 1 day of 4 mm thick torch applied, to roofs, for contractor #10. 

· Means that if contractor #10 employs one worker or one group of workers to execute the work of 4 mm thick torch applied, to roofs, contractor #1 will employ 3 groups of workers to finish the same work. 

3.2.19- 4 mm thick torch applied modified bituminous polymer water-proofing membrane; for slabs on grade
· From the description 4 mm thick torch applied modified bituminous polymer water–proofing membrane, item A- for slabs on grade, contractor #1  suggested 4 days to execute 410 m2 of 4 mm thick torch applied modified bituminous polymer water–proofing membrane, means 410 m2 / 4 days = 102.5 m2 in day i.e.,  . 

· While contractor #10 suggested 17 days to execute the 410 m2 of the same work, means 410 m2 / 17 days = 24.11 ≈ 24 m2 in day i.e.,  . 

· Means that the productivity of the workers 102.5 m2 in 1 day of 4 mm thick torch applied modified bituminous polymer water–proofing membrane for contractor #1 is four times the productivity of the workers 24 m2 in 1 day of 4 mm thick torch applied modified bituminous polymer water–proofing membrane for contractor #10. 

· Means that if contractor #10 employs one group of workers in 1 day for 17 days to execute the work 4 mm thick torch applied modified bituminous polymer water–proofing membrane, for slabs on grade, contractor #1 will employ 4 groups of workers to execute the same work. 

3.2.20- 4 mm thick torch applied modified bituminous polymer water-proofing membrane; to basement walls

· From the description 4 mm thick torch applied modified bituminous polymer water–proofing membrane, item B- to basement walls, contractor #1  suggested 6 days to execute 529 m2 of 4 mm thick torch applied modified bituminous polymer water–proofing membrane, to basement walls, means 529 m2 / 6 days = 88.16 ≈ 88 m2 in day i.e.,  . 

· While contractor #10 suggested 25 days to execute 529 m2 of the 4 mm thick torch applied modified bituminous polymer water–proofing membrane, to basement walls, means 529 m2 / 25 days = 21.16 ≈ 21 m2 in day i.e.,  .  

· It can be noted from the above information that the productivity of 88 m2 in 1 day for contractor #1 is four times the productivity of 21 m2 in 1 day for contractor   #10. 

· Means that if contractor #10 employs one group of workers in 1 day for 25 days, contractor #1 will employ four groups of workers in 1 day for 6 days to execute the same work.

3.2.21- PVC water stops for water tank walls 
· From bill No.4 roofing and insulation systems, the description PVC water stops, for water tank walls, contractor #1 suggested 1 day executing 56 mr of PVC water stop, for water tank walls, means 56 mr / 1day = 56 mr in day i.e.,  . 

· While contractor #10 suggested 6 days to execute 56 mr of PVC water stop, for water tank walls, means 56 mr / 6 days = 9.33 ≈ 9 mr in day i.e.,  . 

· Means the productivity 56 mr in 1 day of PVC water stop for water tank walls for contractor #1 is six times the productivity 9 mr in 1 day of PVC water stop, for water tank walls, for contractor #10.

· Means that too if contractor #1 employs six groups of workers in 1 day to execute the 56 mr of the of PVC water stop, for water tank walls, contractor #10 will employ one group of workers in 1 day for 6 days to execute the same work.

3.2.22- Damp proofing membrane comprising of two perpendicular coats of emulsified asphalt reinforced with non asbestos fibers cold applied; to basement walls
· From bill No.4, roofing and insulation systems, the description damp proofing membrane, item F- to basement walls, contractor #1 suggested 13 days to execute the 2,650 m2 of damp proofing membrane, to basement walls, means 2,650 m2 / 13 days = 203.84 ≈ 204 m2 of damp proofing membrane, to basement walls in day i.e.,  .

· While contractor #10 suggested 25 days to execute the 2,650 m2 of damp proofing membrane, to basement walls, means 2,650 m2 / 25 days = 106 m2 of damp proofing membrane, to basement walls in day i.e.,  .

· It can be noted from the above information that the productivity of 88 m2 in 1 day for contractor #1 is four times the productivity of 21 m2 in 1 day for contractor #10. 

· Means that if contractor #10 employs one group of workers in 1 day for 25 days, contractor #1 will employ four groups of workers in 1 day for 6 days to execute the same work.

· It can be noted from the above information that the productivity of 204 m2 of damp proofing membrane, to basement walls in 1 day for contractor #1 is double times the productivity of 106 m2 of the same work in 1 day for contractor #10. Means that if contractor #10 employ one group of workers in 1 day for 25 days to execute the damp proofing membrane, to basement walls, contractor #1 will employ two groups of workers in 1 day for 13 days to execute the same work. 
3.2.23- Masonry works, local (Ajloun) stone fixed to faces of concrete for all elevations; case (1) mechanical push hammered face finish, case (2) light chiseled, case (3) rough chiseled, case (4) face finish:-      
· From bill No.5 masonry works, the description local (Ajloun) stone, item A- case (1) mechanical push, case (2) light chiseled, case (3) rough chiseled, case (4) face finish, contractor #1 suggested 100 days to execute the 1,151 m2 of local (Ajloun) stone case (1), 100 days to execute the 1,151 m2 of local (Ajloun) stone case (2), 100 days to execute the 1,151 m2 of local (Ajloun) stone case (3), and 120 days to execute the 1,151 m2 of local (Ajloun) stone case (4), means 1,151 m2 / 100 days = 11.51 m2 in 1 day for case (1), 11.51 m2 in 1 day for case (2), 11.51 m2 in 1 day for case (3), and 1,151 m2 / 120 days = 9.59 m2 in 1 day for case (4).

· While contractor #10 suggested 60 days to execute the 1,151 m2 of local (Ajloun) stone case (1), 60 days to execute the 1,151 m2 of local (Ajloun) stone case (2), 60 days to execute the 1,151 m2 of local (Ajloun) stone case (3), and 65 days to execute the 1,151 m2 of local (Ajloun) stone case (4),  means 1,151 m2 / 60 days = 19.18 m2 in 1 day for case (1), 19.18 m2 in 1 day for case (2), 19.18 m2 in 1 day for case (3), and  1,151 m2 / 65 days = 17.70 m2 in 1 day for case (4).

· It can be noted from the above information that the productivity of 11.51 m2 in 1 day for contractor #1 for case (1), case (2), case (3), and 9.59 m2 in 1 day for case (4), is less than the productivity of 19.18 m2 in 1 day for contractor #10 for case (1), case (2), case (3), and 17.70 m2 in 1 day for case (4).

3.2.24- Masonry works, stone coping (local Ajloun)
· From bill No.5 masonry works, item B- stone coping (local Ajloun), contractor #1 suggested 20 days to execute and finish the 356 mr of stone coping (local Ajloun), i.e., 356 mr / 20 days = 17.8 mr/day.

· While contractor #10 suggested 7 days to execute and finish the same work, i.e., 356 mr / 7 days = 50.85 mr/day.
· Means that the productivity (50.85 mr/day) of contractor #10 is approximately three times the productivity (17.8 mr/day) of contractor #1.

· That means if contractor #1 employs one group of workers for 20 days, contractor #10 employs three groups of workers for 7 days.
3.2.25- Masonry works approved first quality (Karak) marble gray color
· From bill No.5 Masonry works, item C- approved first quality (Karak) marble gray color, contractor #1 suggested 30 days to execute 95 m2 of approved first quality (Karak) marble gray color, means 95 m2 / 30 days = 3.16 ≈ 3 m2/day.

· While contractor #10 suggested 6 days to execute the same work, i.e., 95 m2 / 6 days = 15.83 ≈ 16 m2/day. Means that the productivity 16 m2 /day of approved first quality (Karak) marble gray color of contractor  #10  is five times the productivity 3 m2/day of approved first quality (Karak) marble gray color to contractor #1.

· Means that too if contractor #10  employs five groups of workers in 1 day to execute 95 m2 of approved first quality (Karak) marble gray color; contractor #1 will employ one group of workers in 1 day to execute the same work.
3.2.26- Finishes works, Internal and external finishes, floor finishes, precast terrazzo tiles, natural color, to floors, size 400 mm * 100 mm * 30 mm thick for guards’ rooms
· From bill No.1 (finishes works), internal & external finishes, the description floor finishes, precast terrazzo tiles, natural color, to floors, size 400 mm * 100 mm * 30 mm thick for guards room, contractor #1 suggested 4 days to execute the 52 m2 of precast terrazzo tiles, natural color, to floors, size 400 mm * 100 mm * 30 mm thick, means 52 m2 / 4 days = 13 m2/day.

· While contractor #10 suggested 10 days to execute the same work, i.e., 52 m2 / 10 days = 5.2 m2/day.

· Means that the productivity 13 m2 /day of contractor #1 are more than two times and half the productivity 5.2 m2/day of contractor #10. 
3.2.27- Finishes works, Internal and external finishes, approved first quality Jerusalem stone marble tiles, to floors of saloons, living, TV and master bedrooms …etc.

· From bill No.1 (internal & external finishes), the description approved first quality Jerusalem stone marble tiles, item A- to floors of saloons, living, TV and master bedrooms …etc. contractor #1 suggested 30 days to execute the 574 m2 of approved first quality Jerusalem stone marble tiles, item A- to floors of saloons, living, TV and master bedrooms …etc. i.e., 574 m2 / 30 days = 19.13 ≈ 19 m2/day.

· While contractor #10 suggested 15 days to execute the same work i.e., 574 m2 / 15 days = 38.26 ≈ 38 m2/day. 

· It can be noted from the above information that the productivity of (38 m2/day) of workers of contractor #10 is twice the productivity of (19 m2/day) of workers of contractor #1.
3.2.28- Finishes works, Internal and external finishes, to skirting size 600 mm * 100 mm * 6 mm thick
· Contractor #1  suggested 6 days to execute the 360 mr of skirting size 600 mm * 100 mm * 6 mm thick, i.e., 360 mr / 6 days = 60 mr/day.

· While contractor #10 suggested 12 days to execute the same work, i.e., 360 mr / 12 days = 30 mr/day.

· It can be noted from the above information that the productivity of workers 60 mr/day of contractor #1 is twice the productivity of workers 30 mr/day of contractor #10.

· Means that if contractor #1 employs one group of workers to execute the work of skirting size 600 mm * 100 mm * 6 mm thick, contractor #10 will employ two groups of workers to execute the same work.
3.2.29- Finishes works, Internal and external finishes, (standby item) ditto but Italian marble, to floors of saloons, living, TV …etc. & to skirting size 600 mm * 100 mm * 6 mm thick 

· From bill No.1 internal & external finishes, the description (standby item) ditto but Italian marble, item A- to floors of saloons, living, TV,……etc. & item B- to skirting size 600 mm * 100 mm * 6 mm thick, the productivity of contractor #1 & contractor #10  is the same as in the previous case; items A & B (Jerusalem stone to floors and to skirting).
3.2.30- Finishes works, Internal and external finishes, ditto but Omani or stone like ceramic tiles to floors 400 mm * 400 mm * 20 mm thick

· From description ditto but Omani or stone like ceramic tiles, item A- to floors 400 mm * 400 mm * 20 mm thick, contractor #1  suggested 30 days to execute the 365 m2  of ditto but Omani or stone like ceramic tiles, to floors 400 mm * 400 mm * 20mm thick, means 365 m2 / 30 days = 12.16 m2/day. 

· While contractor #10 suggested 12 days to execute the same work, i.e., 365 m2 / 12 days = 30.41 m2/day.

· It can be noted from the above information that the productivity of workers 30.41 m2 /day of contractor #10 is two times and half the productivity of workers 12.16 m2/day of contractor #1. 

· Means if contractor #1 employs one group of workers in 1 day for period 30 days to execute the 365 m2 of ditto but Omani or stone like ceramic tiles, to floors 400 mm * 400 mm * 20 mm thick, contractor #10 will employ two and half groups of workers in 1 day for a period of 12 days to execute the same work.
3.2.31- Finishes works, Internal and external finishes, ditto but Omani or stone like ceramic tiles to skirting size 300 mm * 100 mm * 6mm thick
· From the description ditto but Omani or stone like ceramic tiles, item B- to skirting size 300 mm * 100 mm * 6 mm thick, contractor #1 suggested 6 days to execute 247 mr of ditto but Omani or stone like ceramic tiles, to skirting size 300 mm * 100 mm * 6 mm thick, i.e., 247 mr / 6 days = 41.16 mr/day.

· While contractor #10 suggested 10 days to execute the same work, i.e., 247 mr / 10 days = 24.7 mr/day.

· It can be noted from the above information that the productivity of workers 41.16 mr/day of contractor #1 is one time and half the productivity of workers 24.7 mr/day of contractor #10. 

· Means if contractor #1 employs one group of workers in 1 day to execute the 247 mr of ditto but Omani or stone like ceramic tiles, to skirting size 300 mm * 100 mm * 6 mm thick, contractor #10 will employ two and half groups of workers in 1 day to execute the same work.
3.2.32- Finishes works, Internal and external finishes, Spanish ceramic colored floor tiles; natural color; to kitchens floors size 400 mm * 400 mm * 9 mm thick

· From Bill No.1 internal & external finishes, the description Spanish ceramic colored floor tiles; natural color; to kitchens floors size 400 mm * 400 mm * 9 mm thick, contractor #1 suggested 17 days to execute the 137 m2 of Spanish ceramic colored floor tiles; natural color; to kitchens floors size 400 mm * 400 mm * 9 mm thick, i.e., 137 m2 / 17 days = 8.05 m2/day.

· While contractor #10 suggested 15 days to execute the same work, i.e., 137 m2 / 15 days = 9.13 m2/day.

· It can be noted from the above information that the productivity of workers 8.05 m2 /day of contractor #1 are approximately the same productivity of workers 9.13 m2/day of contractor #10. 
3.2.33- Finishes works, Internal and external finishes, ditto but Emirates R.A.K ceramic colored floor tiles, to floors size 300 mm * 300 mm * 9 mm thick 

· From Bill No.1 internal & external finishes, the description ditto but Emirates R.A.K ceramic colored floor tiles, the item A- to floors size 300 mm * 300 mm * 9 mm thick, contractor #1 suggested 3 days to execute the 36 m2 of ditto but Emirates R.A.K ceramic colored floor tiles, the item A- to floors size 300 mm * 300 mm * 9 mm thick, for maids rooms, i.e., 36 m2 / 3 days = 12 m2/day.

· While contractor #10 suggested 7 days to execute the same work 36 m2 of ditto but Emirates R.A.K ceramic colored floor tiles, the item A- to floors size 300 mm * 300 mm * 9 mm thick, for maids rooms, i.e., 36 m2 / 7 days = 5.14 m2/day.

· It can be noted from the above information that the productivity of workers 12 m2/day of contractor #1 is two times more than the productivity of workers 5.14 m2/day of contractor #10. 
3.2.34- Finishes works, Internal and external finishes, ditto but Emirates R.A.K ceramic colored floor tiles, to skirting, size 300 mm * 100 mm * 6 mm thick for maids’ rooms
· From ditto but Emirates R.A.K ceramic colored floor tiles, the item B- to skirting, size 300 mm * 100 mm * 6 mm thick for maids’ rooms, contractor #1 suggested 1 day to execute the 43 mr of ditto but Emirates R.A.K ceramic colored floor tiles, the item B- to skirting, size 300 mm * 100 mm * 6 mm thick for maids’ rooms, i.e., 43 mr / 1 day = 43 mr/day.

· While contractor #10 suggested 7 days to execute the 43 mr of ditto but Emirates R.A.K ceramic colored floor tiles, the item B- to skirting, size 300 mm * 100 mm * 6 mm thick for maids’ rooms, i.e., 43 mr / 7 days = 6.14 mr/day.

· It can be noted from the above information that the productivity of workers 43 mr/day of contractor #1 is seven times more than the productivity of workers 6.14 mr/day of contractor #10.
3.2.35- Finishes works, Internal and external finishes, ditto but local ceramic colored floor tiles for boiler and maids bathrooms 200 mm * 200 mm * 9 mm thick 

· From item C- ditto but local ceramic colored floor tiles for boiler and maids bathrooms 200 mm * 200 mm * 9 mm thick, contractor #1 suggested 6 days to execute the 86 m2 of ditto but local ceramic colored floor tiles for boiler and maids bathrooms 200 mm * 200 mm * 9 mm thick, i.e., 86 m2 / 6 days = 14.33 m2/day.

· While contractor #10 suggested 10 days to execute the 86 m2 of ditto but local ceramic colored floor tiles for boiler and maids bathrooms 200 mm * 200 mm * 9 mm thick, i.e., 86 m2 / 10 days = 8.6 m2/day.

· It can be noted from the above information that the productivity of workers 14.33 m2/day of contractor #1 is one time and half more than the productivity of workers 8.6 m2/day of contractor #10.
3.2.36- Finishes works, Internal and external finishes, one piece Jerusalem stone to steps, natural color; to treads and risers

· From the description one piece Jerusalem stone to steps, natural color; the item A- to treads and risers; contractor #1 suggested 30 days to execute the 168 mr of one piece Jerusalem stone to steps, natural color; the item A- to treads and risers, i.e., 168 mr / 30 days = 5.6 mr/day.

· While contractor #10 suggested 5 days to execute the 168 mr of one piece Jerusalem stone to steps, natural color; the item A- to treads and risers, means 168 mr / 5 days = 33.6 mr/day. 

· It can be noted from the above information that the productivity of workers 33.6 mr/day of contractor #10 is six times more than the productivity of workers 5.6 mr/day of contractor #1. 

· Means that if contractor #1 employs one group of workers in day i.e., contractor #10 will employ six groups of workers in day i.e. 
· But it can be noted that the duration suggested by contractor #10 is shorter to execute 168 mr of one piece of Jerusalem stone to steps, natural color; item A- to treads and risers in 5 days, and this work is not simple and needs quality and to be checked.
3.2.37- Finishes works, Internal and external finishes, one piece Jerusalem stone to steps, natural color; skirting to flights 6mm thick 

· From the description one piece Jerusalem stone to steps, natural color; item B- skirting to flights 6mm thick; contractor #1 suggested 10 days to execute the 108 mr of one piece Jerusalem stone to steps, natural color; the item B- skirting to flights 6 mm thick; i.e., 108 mr / 10 days = 10.8 mr/day.

· While contractor #10 suggested 4 days to execute the same work; i.e., 108 mr / 4 days = 27 mr/day.

· It can be noted from the above information that the productivity of workers 27 mr/day of contractor #10 is two times and half more than the productivity of workers 10.8 mr/day of contractor #1.

· It can be noted from the above information that if contractor #1 employs one group of workers in 1 day to execute the one piece Jerusalem stone to steps, natural color; item B- skirting to flights 6 mm thick; contractor #10 will employ two and half groups of workers in 1 day to execute the same work.
3.2.38- Finishes works, Internal and external finishes, precast interlock concrete cement floor tiles, to walk way at parking and ramps size 400 mm * 400 mm * 40 mm

· From the description precast interlock concrete cement floor tiles, item A- to walk way at parking and ramps size 400 mm * 400 mm * 40 mm; contractor #1 suggested 10 days to execute the 333 m2 of precast interlock concrete cement floor tiles, item A- to walk way at parking and ramps size 400 mm * 400 mm * 40 mm; i.e., 333 m2 / 10 days = 33.3 m2/day.

· While contractor #10 suggested 12 days to execute the same work; i.e., 333 m2 / 12 days = 27.75 m2/day.

· It can be noted from the above information that the productivity of workers 33.3 m2 /day of contractor #1 is little more than the productivity of workers 27.75 m2/day of contractor #10.
3.2.39- Finishes works, Internal and external finishes, precast interlock concrete cement floor tiles, standby item ditto but basalt stone
· From the description precast interlock concrete cement floor tiles, item B- standby item ditto but basalt stone; contractor #1 suggested 10 days to execute the 333 m2 of precast interlock concrete cement floor tiles, item B- standby item ditto but basalt stone; i.e., 333 m2 / 10 days = 33.3 m2/day.

· While contractor #10 suggested 11 days to execute the same work; i.e., 333 m2 / 11 days = 30.27 m2/day.

· It can be noted from the above information that the productivity of workers 33.3 m2/day of contractor #1 is little more than the productivity of workers 30.27 m2/day of contractor #10. 
3.2.40- Finishes works, Internal and external finishes, precast interlock concrete cement floor tiles, for external paving

· From the description precast concrete cement floor tiles, for external paving; contractor #1 suggested 5 days to execute the 163 m2 of precast concrete cement floor tiles, for external paving; i.e., 163 m2 / 5 days = 32.6 m2/day.

· While contractor #10 suggested 8 days to execute the same work; i.e., 163 m2 / 8 days = 20.375 m2/day.

· It can be noted from the above information that the productivity of workers 32.6 m2/day of contractor #1 is one time and half more than the productivity of workers 20.375 m2/day of contractor #10.
3.2.41- Finishes works, Internal and external finishes, wall finishes, three coats cement and sand (1: 4) plastering; smooth finish as specified, to walls, internally

· From the description wall finishes, three coats of cement and sand (1: 4) plastering; smooth finish as specified: item A- to walls, internally; contractor #1 suggested 80 days to execute the 7,783 m2 of three coats of cement and sand (1: 4) plastering; smooth finish as specified: item A- to walls, internally; i.e., 7,783 m2 / 80 days = 97.28 m2/day.

· While contractor #10 suggested 96 days to execute the same work; i.e., 7,783 m2 / 96 days = 81.07 m2/day.

· It can be noted from the above information that the productivity of workers 97.28 m2/day of contractor #1 is more than the productivity of workers 81.07 m2/day of contractor #10.
3.2.42- Finishes works, Internal and external finishes, wall finishes, three coats cement and sand (1:4) plastering; smooth finish as specified, to walls, internally behind ceramic walls

· From the description wall finishes, three coats of cement and sand (1: 4) plastering; smooth finish as specified: item B- to walls, internally behind ceramic walls; contractor #1 suggested 10 days to execute the 1,010 m2 of three coats of cement and sand (1: 4) plastering; smooth finish as specified: item B- to walls, internally behind ceramic walls; i.e., 1,010 m2 / 10 days = 101 m2/day.

· While contractor #10 suggested 30 days to execute the same work; i.e., 1,010 m2 / 30 days = 33.66 m2/day.

· It can be noted from the above information that the productivity of workers 101 m2 /day of contractor #1 are three times more than the productivity of workers 33.66 m2/day of contractor #10.
3.2.43- Finishes works, Internal and external finishes, wall finishes, three coats cement and sand (1: 4) plastering; smooth finish as specified, to walls, internally for water tanks walls
· From the description wall finishes, three coats of cement and sand (1: 4) plastering; smooth finish as specified: item C- to walls, internally for water tanks walls; contractor #1 suggested 6 days to execute the 240 m2 of three coats cement and sand (1: 4) plastering; smooth finish as specified: item C- to walls, internally for water tanks walls; i.e., 240 m2 / 6 days = 40 m2/day.

· While contractor #10 suggested 9 days to execute the same work; i.e., 240 m2 / 9 days = 26.66 m2/day. 
· It can be noted from the above information that the productivity of workers 40 m2/day of contractor #1 is one time and half more than the productivity of workers 26.66 m2/day of contractor #10.
3.2.44- Finishes works, Internal and external finishes, wall finishes, three coats cement and sand (1: 4) plastering; smooth finish as specified, to walls, externally

· From the description wall finishes, three coats of cement and sand (1: 4) plastering; smooth finish as specified: item D- to walls, externally; contractor #1 suggested 5 days to execute the 270 m2 of three coats cement and sand (1: 4) plastering; smooth finish as specified: the item D- to walls, externally; i.e., 270 m2 / 5 days = 54 m2/day.

· While contractor #10 suggested 10 days to execute the same work; i.e., 270 m2 / 10 days = 27 m2/day.

· It can be noted from the above information that the productivity of workers 54 m2/day of contractor #1 is two times more than the productivity of workers 27 m2/day of contractor #10.
3.2.45- Finishes works, Internal and external finishes, ceiling finishes, three coats cement and sand (1: 4) plastering; smooth finish as specified  

· From the description ceiling finishes, three coats of cement and sand (1: 4) plastering; smooth finish as specified, contractor #1 suggested 30 days to execute the 1,828 m2 of ceiling finishes, three coats of cement and sand (1: 4) plastering; smooth finish as specified: i.e., 1,828 m2 / 30 days = 60.93 m2/day. 
· While contractor #10 suggested 35 days to execute the same work; i.e., 1,828 m2 / 35 days = 52.22 m2/day.

· It can be noted from the above information that the productivity of workers 60.93 m2/day of contractor #1 is little more than the productivity of workers 52.22 m2/day of contractor #10.
3.2.46- Finishes works, Internal and external finishes, suspended ceilings, 12 mm thick gypsum board suspended ceiling panels finished……etc.

· From the description suspended ceilings, 12 mm thick gypsum board suspended ceiling panels finished……etc.; contractor #1 suggested 4 days to execute the 47 m2  of suspended ceilings, 12 mm thick gypsum board suspended ceiling panels finished……etc.; i.e., 47 m2 / 4 days = 11.75 m2/day.

· While contractor #10 suggested 5 days to execute the same work; i.e., 47 m2 / 5 days = 9.4 m2/day.

· It can be noted from the above information that the productivity of workers 11.75 m2/day of contractor #1 is little more than the productivity of workers 9.4 m2/day of contractor #10.
3.2.47- Painting and decoration, the description internally, Emulsion PVA – based paint, matt finish for interior, quality in one priming coat and three finishing coats….etc. (DELUXE or approved equivalent) instructions complete, to walls

· From the bill No.4 Painting and decoration, the description internally, Emulsion PVA – based paint, matt finish for interior, quality in one priming coat and three finishing coats….etc. (DELUXE or approved equivalent) instructions complete, to walls; contractor #1 suggested 65 days to execute the 4,783 m2 of Painting and decoration, the description internally, Emulsion PVA – based paint, matt finish for interior, quality in one priming coat and three finishing coats….etc. (DELUXE or approved equivalent) instructions complete, to walls; i.e., 4,783 m2 / 65 days = 73.58 m2/day. 
· While contractor #10 suggested 30 days to execute the same work; i.e., 4,783 m2 / 30 days = 159.43 m2/day.

· It can be noted from the above information that the productivity of workers 159.43 m2/day of contractor #10 is two times more than the productivity of workers 73.58 m2/day of contractor #1.
3.2.48- Painting and decoration, Resin base waterproofing acrylic textured decorative coating……etc. including all necessary preparation work and under coats, complete, to exterior walls

· From bill No.4 Painting and decoration, the description, Resin base waterproofing acrylic textured decorative coating……etc. including all necessary preparation work and under coats, complete, to exterior walls; contractor #1 suggested 22 days to execute the 265 m2 of Resin base waterproofing acrylic textured decorative coating……etc. including all necessary preparation work and under coats, complete, to exterior walls; i.e., 265 m2 / 22 days = 12.04 m2/day.

· While contractor #10 suggested 15 days to execute the same work; i.e., 265 m2 / 15 days = 17.66 m2/day. 

· It can be noted from the above information that the productivity of workers 17.66 m2/day of contractor #10 is approximately one time and half times more than the productivity of workers 12.04 m2/day of contractor #1. 
3.2.49- Painting and decoration, Resin base waterproofing acrylic textured decorative coating……etc. including all necessary preparation work and under coats, complete, to walls at roof

· From bill No.4 Painting and decoration, the description, Resin base waterproofing acrylic textured decorative coating……etc. including all necessary preparation work and undercoats, complete to walls at roof; contractor #1 suggested 19 days to execute the 196 m2 of Resin base waterproofing acrylic textured decorative coating……etc. including all necessary preparation work and under coats, complete to walls at roof; i.e., 196 m2 / 19 days = 10.31 m2/day.

· While contractor #10 suggested 10 days to execute the same work; i.e., 196 m2 / 10 days = 19.6 m2/day. 

· It can be noted from the above information that the productivity of workers 19.6 m2/day of contractor #10 is approximately two times more than the productivity of workers 10.31 m2/day of contractor #1.
3.2.50- Fittings and equipments, Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height

· From bill No.5 Fittings and equipments, Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height; contractor #1 suggested 197 days to execute the 4 no. (number) of Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height; i.e., it want 1.75 ≈ 2 days to execute the 1 no. (number) of Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height. 

· While contractor #10 suggested 7 days to execute the 4 no. (number) of Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height; i.e., we want 1.75 ≈ 2 days to execute the 1 no. (number) of Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height. 

· It can be noted from the above information that the duration which is used 2 days to execute the 1 no. (number) of Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height of contractor #1 is the same duration of 2 days to execute the 1 no. (number) of Corner guards, supply and fix rubber corner guards for columns at parking areas……etc. 100 mm * 100 mm, 1,200 mm height of contractor  #10.
3.2.51- Fittings and equipments, Mirrors, 6 mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc. size 1,050 mm * 2,600 mm high, size 1,600 mm * 1,300 mm high, and size 800 mm * 1,300 mm high

· From bill No.5 Fittings and equipments, the description, Mirrors, 6mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc., the item A- size 1,050 mm * 2,600 mm high, item B- size 1,600 mm * 1,300 mm high, item C- size 800 mm * 1,300 mm high; contractor #1 suggested 4 days to execute the 2 no. (number) of Mirrors, 6 mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc., item A- size 1,050 mm * 2,600 mm high; 5 days to execute the 3 no. (number) of Mirrors, 6 mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc., item B- size 1,600 mm * 1,300 mm high; 11 days to execute the 19 no. (number) of Mirrors, 6 mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc., item C- size 800 mm * 1,300 mm high; i.e., item A- size 1,050 mm * 2,600 mm high execute 1 no. (number) in 2 days; i.e., item B- size 1,600 mm * 1,300 mm high execute 1 no. (number) in 2 days approximately; means the item C- size 800 mm * 1,300 mm high execute 2 no. (number) in 1 day approximately.

· While contractor #10 suggested 3 days to execute the 2 no. (number) of Mirrors, 6 mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc., item A- size 1,050 mm * 2,600 mm high; 4 days to execute the 3 no. (number) of Mirrors, 6 mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc., item B- size 1,600 mm * 1,300 mm high; 8 days to execute the 19 no. (number) of Mirrors, 6 mm thick mirrors with 20 mm stainless steel frame including 8 mm thick plywood backing…..etc., item C- size 800 mm * 1,300 mm high; i.e., item A- size 1,050 mm * 2,600 mm high execute 1 no. (Number) in 1.5 days; i.e., item B- size 1,600 mm * 1,300 mm high execute 1 no. (Number) in 1 day approximately; i.e., item C-size 800 mm * 1,300 mm high execute 2 no. (number) in 1 day approximately

· It can be noted from the above information that the duration for items A, B, and C suggested by contractor #1 is approximately the same duration suggested by contractor #10.
3.2.52- Fittings and equipments, vanity counter, local KARAK marble counter top 30 mm thick with molding wash basin including 200 mm dropped cornice, skirting, jointing,……etc., size 1,700 mm * 600 mm wide, size 2,800 * 600 mm wide, size 2,000 mm * 600 mm wide, size 1,800 mm * 600 mm wide, size 2,000 mm * 600 mm wide, size 2,200 mm * 600 mm wide, size 1,900 mm * 600 mm wide, and size 2,600 mm * 600 mm wide

· From bill No.5 (Fittings and equipments), the description, vanity counter, local KARAK marble counter top 30 mm thick with molding wash basin including 200 mm dropped cornice, skirting, jointing …etc., item A-size 1,700 mm * 600 mm wide, item B-size 2,800 mm * 600 mm wide, item C-size 2,000 mm * 600 mm wide, item D-size 1,800 * 600 mm wide, item E- size 2,000 mm * 600 mm wide, item F- size 2,200 mm * 600 mm wide, item G- size 1,900 mm * 600 mm wide, and item H-size 2,600 mm * 600 mm wide; the durations suggested by contractor #1 for all the items are 2 days, 1 day, 1 day, 1 day, 2 days, 2 days, 3 days, and 1 day, which are as the same as the durations suggested by contractor #10.
3.2.53- Planting, Agricultural soil of clean selected top soil suitable for planting purposes, including laying at planting zones

· From bill No.6 Planting, the description, Agricultural soil of clean selected top soil suitable for planting purposes, including laying at planting zones; contractor #1 suggested 22 days to execute 254 m3 of Agricultural soil of clean selected top soil suitable for planting purposes, including laying at planting zones; i.e., 254 m3 / 22 days = 11.54 m3/day.

· While contractor #10 suggested 15 days to execute the same work; i.e., 254 m3 / 15 days = 16.93 m3/day.

· It can be noted from the above information that the productivity of workers 16.93 m3/day of contractor #10 is more than the productivity of worker 11.54 m3/day of contractor #1. 
3.3 COMPARISON BETWEEN THE 10 OFFERS OF CONTRACTORS ABOUT THE COST WISE AND DURATION

3.3.1- Bill No.1- Excavation and Earth works, Item A- Excavation to foundations levels 
Table 3.3.1: Cost and Duration comparison table of the bidding 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]
	9-10months     [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]


· It can be noted from the table above that the lowest total cost to finish the project was the cost of contractor # 10 (lowest total cost is $ 814,943.20) 

· From the table above, the lowest total duration to finish the project was the duration of contractor #7 (lowest total duration is 9 month). 

· Contractor #1 suggested 20 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 20 days = 191.25 m3/day (1 day means 8 working hours (standard time)), at a rate of 9.86 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 37,714.50

· Contractor #2 suggested 12 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 12 days = 318.75 m3/day (1 day means 8 working hours (standard time)), at a rate of 8.45 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 32,321.25

· Contractor #3 suggested 10 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 10 days = 382.5 m3/day (1 day means 8 working hours (standard time)), at a rate of 7.04 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 26,928

· Contractor #4 suggested 8 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 8 days = 478.125 m3/day (1 day means 8 working hours (standard time)), at a rate of 7.0 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 26,775

· Contractor #5 suggested 9 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 9 days = 425 m3/day (1 day means 8 working hours (standard time)), at a rate of 7.04 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 26,928

· Contractor #6 suggested 8 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 8 days = 478.125 m3/day (1 day means 8 working hours (standard time)), at a rate of 7.04 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 26,928

· Contractor #7 suggested 12 days to execute and finish the 3,825 m3 of excavation to foundations levels, means 3,825 m3 / 12 days = 318.75 m3/day (1 day means 8 working hours (standard time)), at a rate of 6.34 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 24,250.50

· Contractor #8 suggested 9 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 9 days = 425 m3/day (1 day means 8 working hours (standard time)), at a rate of 16.90 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 64,642.50

· Contractor #9 suggested 21 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 21 days = 182.14 m3/day (1 day means 8 working hours (standard time)), at a rate of 9.86 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 37,714.50

· Contractor #10 suggested 10 days to execute and finish the 3,825 m3 of excavation to foundations levels, i.e., 3,825 m3 / 10 days = 382.5 m3/day (1 day means 8 working hours (standard time)), at a rate of 14.08 $/m3, and the amount to execute 3,825 m3 of excavation to foundations levels is $ 53,856
Table 3.3.2: The serial productivity of the 10 contractors above is as below:-
	Serial number
	Contractor number
	Productivity m3/day. 
 

	1-
	contractor #1 
	191.250 m3/day. 

	2-
	contractor #2 
	318.750 m3/day.

	3-
	contractor #3 
	478.125 m3/day.

	4-
	contractor #4 
	478.125 m3/day.

	5-
	contractor #5 
	425.000 m3/day.

	6-
	contractor #6 
	478.125 m3/day.

	7-
	contractor #7 
	318.750 m3/day.

	8-
	contractor #8 
	425.000 m3/day.

	9-
	contractor #9 
	182.140 m3/day.

	10-
	contractor #10 
	382.500 m3/day.


· It can be noted from the above information that the productivity of the 10 contractors is as below:
· The highest productivity is 478.125 m3/day. 

· The lowest productivity is 182.140 m3/day.
Table 3.3.3: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#4, #6
	478.125 m3/day


	 8 days

	#5, #8
	425.000 m3/day


	 9 days

	#3, #10
	382.500 m3/day


	10 days

	#2, #7
	318.750 m3/day


	12 days

	#1
	191.250 m3/day


	20 days

	#9
	182.140 m3/day
	21 days


· When the duration is short, it can be noted that the productivity is high because the contractor wants to execute a specific work in short time. For example, contractor #4 and contractor #6 suggested 8 days executing the 3,825 m3 of excavation to foundations levels.

· It can be noted that the productivity of (478.125 m3/day) of contractor #4 and contractor #6 is more than the productivity of contractors (#1, #2, #3, #5, #7, #8, #9, and #10).

· The productivity of (425 m3/day) of contractor #5 and contractor #8 is more than the productivity of contractors (#1, #2, #3, #7, #9, and #10).

· The productivity of (382.5 m3/day) of contractor #3 and contractor #10 is more than the productivity of contractors (#1, #2, #7, and #9).

· The productivity of (318.75 m3/day) of contractor #2 and contractor #7 is more than the productivity of contractors (#1 and #9). 

· The productivity of (191.25 m3/day) of contractor #1 is more than the productivity of contractor (#9). 

· The lowest productivity of (182.14 m3/day) is the productivity of contractor #9 who suggested the longest duration to execute the 3,825 m3 of excavation to foundation levels. 

· It can be noted from the above information that the amounts of the 10 contractors are as below:

· The highest amount….$ 64,642.50, contractor #8.

· The lowest amount…..$ 24,250.50, contractor#7.

· The serial amount of excavation to foundations level for the 10 contractors from top to bottom is as below:

· $ 64,642.50 contractor #8.

· $ 53,856 contractor #10.

· $ 37,714.50 contractors #1 and #9.

· $ 32,321.25 contractor #2.

· $ 26,928 contractors #3, #5 and #6.

· $ 26,775 contractor #4. 

· $ 24,250.50 contractor #7.

· It can be noted from the above information that the highest amount ($ 64,642.50) is the amount suggested by contractor #8 is higher than the amounts of all contractors (#1, #2, #3, #4, #5, #6, #7, #9, and #10) while the lowest amount ($ 24,250.50) is the amount suggested by contractor #7. 

· When asked all contractors about how they suggested the rates for all things and activities in the tender, they agreed and answered that the rate for any activity includes (The materials cost + workers wages + administration costs (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.
Table 3.3.4: Wages defined by 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


· For example, the highest rate of $ 16.90 per each m3 of excavation to foundations levels suggested by contractor #8 includes the excavation cost of one m3 and taking the excavations outside the project (near the project if the product of excavation is good for filling in the project after finishing the foundations). Otherwise, the product of excavation must be taken outside the project or outside the city if not good for filling purposes. In addition, the cost included workers wages + administration costs (site and head office overheads) including (office rent + staff salaries for example “engineers, foremen, secretary…. etc.) + transportation inside and outside the project + telephone costs + stationeries including (papers, pens, pencils, computer….etc.) + profit percentage (15% - 20%, minimum 7%) + 16% sales tax to be deducted to the Government of Jordan.

· It can be noted that the productivity for highest rate of contractor #8 is 425 m3/day, i.e., the amount suggested by contractor #8 per each day is 425 m3/day * 16.90 $/m3 = $ 7,182.5 in 1 day (8 working hours (standard time)) of excavation and may be the excavator work for overtime, i.e., 10 hours, the amount for 8 hours of excavation by excavator is $ 7,182.5 / 8 hours = 897.81 $/hour or $ 7,182.5 / 10 hours = 718.25 $/hour, this 897.81 $/hour or 718.25 $/hour includes the excavation cost of one m3 and taking the excavations outside the project (near the project if the product of excavation is good for filling in the project after finishing the foundations). Otherwise, the product of excavation must be taken outside the project or outside the city if not good for filling purposes. In addition, the cost included workers wages + administration costs (site and head office overheads) including (office rent + staff salaries for example “engineers, foremen, secretary…. etc.) + transportation inside and outside the project + telephone costs + stationeries including (papers, pens, pencils, computer….etc.) + profit percentage (15% - 20%, minimum 7%) + 16% sales tax to be deducted to the Government of Jordan.
· But here for contractor #8, it can be noted that the rate of $ 16.90 per each m3 of excavation to foundations levels is high, but this is up to contractor himself.

· The total amount ($ 64,642.50) offered by contractor #8 is the highest amount of all contractors (#1, #2, #3, #4, #5, #6, #7, #9, and #10).

· Contractor #10 who offered a rate of $ 14.08 per each m3 of excavation to foundations levels, is less than the rate of ($ 16.90 per each m3) offered by contractor #8, and the total amount ($ 53,856) offered by contractor #10 is less than the total amount ($ 64,642.50) offered by contractor #8.

· The rate of $ 9.86 per each m3 of excavation to foundations levels offered by contractors #1 and #9 is less than the rate of $ 14.08 per each m3 of excavation to foundations levels offered by contractor #10, and the rate of $ 16.90 per each m3 of excavation to foundations levels offered by contractor #8, and the total amount of contractors #1 and #9 ($ 37,714.50) is less than the total amount of ($ 53,856) offered by contractor #10, and the amount of ($ 64,642.50) offered by contractor #8.

· Contractor #2 who offered a rate of 8.45 $/m3 of excavation to foundations levels is less than the rate of $ 9.86 per each m3 of excavation to foundations levels offered by contractors #1 and #9, and the rate of $ 14.08 per each m3 offered by contractor #10 and the rate of $ 16.90 per each m3 of excavation to foundations levels offered by contractor #8.

· The total amount of ($ 32,321.25) offered by contractor #2 is less than the amounts of ($ 37,714.50), ($ 53,856) and ($ 64,642.50) offered by contractors #1, #9, #10, and #8 consecutively.  

· The rate of 7.04 $/m3 of excavation to foundations levels offered by contractors #3, #5 and #6 is less than the rates of (8.45 $/m3), (9.86 $/m3), (14.08 $/m3) and (16.90 $/m3) offered by contractor   #2; #1, #9, #10, and #8 consecutively.  

· The total amount of ($ 26,928) offered by contractors #3, #5 and #6 of excavation to foundations levels is less than the total amount of ($ 32,321.25) offered by contractor #2; and the amount of ($ 37,714.50) offered by contractors #1 and #9; and the amount of ($ 53,856) offered by contractor #10; and contractor #8 ($ 64,642.50). 

· The rate of 7.0 $/m3 of excavation to foundations levels offered by contractor #4 is less than the rate of contractors #3, #5 and #6 who offered a rate of (7.04 $/m3) of excavation to foundations levels, #2 (8.45 $/m3), #1 and #9 (9.86 $/m3), #10 (14.08 $/m3), and #8 (16.90 $/m3)

· The total amount of ($ 26,775) of excavation to foundations levels offered by contractor #4 is less than the total amount of contractors #3, #5 and #6 ($ 26,928), #2 ($ 32,321.25), #1 and #9 ($ 37,714.50), contractor #10 ($ 53,856), and contractor #8 ($ 64,642.50). 

· The amount of ($ 24,250.50) offered by contractor #7 who suggested a rate of 6.34 $/m3 of excavation to foundations levels is the lowest rate as it is less than the rates of contractors #4 (7.0 $/m3), #3, #5 and #6 (7.04 $/m3), #2 (8.45 $/m3), #1 and #9 (9.86 $/m3), #10 (14.08 $/m3), and #8 (16.90 $/m3). 

· The total amount of $ 24,250.50 offered by contractor #7 is the lowest total amount among the total amounts offered by all contractors, #4 ($ 26,775) of excavation to foundations levels, #3, #5 and #6 ($ 26,928), #2 ($ 32,321.25), #1 and #9 ($ 37,714.50), contractor #10 ($ 53,856), and contractor #8 ($ 64,642.50). 

3.3.2- Bill No.1- Excavation and Earth works, Item B- Excavation for external works

· Contractor #1 suggested 6 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 6 days = 113.83 m3/day (1 day i.e., 8 working hours (standard time)), at a rate of  11.27 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 7,697.41 

· Contractor #2 suggested 7 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 7 days = 97.57 m3/day, at a rate of  7.04 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 4,808.32

· Contractor #3 suggested 3 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 3 days = 227.66 m3/day, at a rate of  7.04 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 4,808.32

· Contractor #4  suggested 5 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 5 days = 136.6 m3/day, at a rate of  10.0 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 6,830

· Contractor #5 suggested 7 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 7 days = 97.57 m3/day, at a rate of 5.63 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 3,845.29

· Contractor #6 suggested 5 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 5 days = 136.6 m3/day, at a rate of 9.86 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 6,734.38

· Contractor #7 suggested 7 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 7 days = 97.57 m3/day, at a rate of  5.63 $/ m3, and the amount to execute 683 m3 of excavation for external works is $ 3,845.29

· Contractor #8 suggested 3 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 3 days = 227.66 m3/day, at a rate of  15.49 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 10,579.67

· Contractor #9 suggested 10 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 10 days  = 68.3 m3/day, at a rate of  7.05 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 4,815.15

· Contractor #10 suggested 7 days to execute and finish the 683 m3 of excavation for external works, i.e., 683 m3 / 7 days = 97.57 m3/day, at a rate of  8.45 $/m3, and the amount to execute 683 m3 of excavation for external works is $ 5,771.35
Table 3.3.5: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	113.83 m3/day.

	2-
	contractor #2 
	  97.57 m3/day.

	3-
	contractor #3
	227.66 m3/day.

	4-
	contractor #4
	136.60 m3/day.

	5-
	contractor #5
	  97.57 m3/day.

	6-
	contractor #6
	136.60 m3/day.

	7-
	contractor #7
	  97.57 m3/day. 

	8-
	contractor #8
	227.66 m3/day.

	9-
	contractor #9
	  68.30 m3/day.

	10-
	contractor #10
	  97.57 m3/day.


· It can be noted from the above information that the productivity of the 10 contractors is as below: 
·    The highest productivity is 227.66 m3/day. 

·    The lowest productivity is 68.30 m3/day.

Table 3.3.6: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#3, #8
	227.66 m3/day
	  3 days

	#4, #6 
	136.60 m3/day
	  5 days

	#1
	113.83 m3/day
	  6 days

	#2, #5, #7, #10
	  97.57 m3/day
	  7 days

	#9
	  68.30 m3/day
	10 days


· When the duration is short, it can be noticed that the productivity is high because the contractor wants to execute a specific work in a short time. For example, contractor #3 and contractor #8 suggested 3 days executing the 683 m3 of excavation for external works.

· It can be noted that the productivity of (227.66 m3/day) of contractor #3 and contractor #8 is more than the productivity of all other contractors (#1, #2, #4, #5, #6, #7, #9, and #10).

· The productivity of (136.6 m3/day) of contractor #4 and contractor #6 is more than the productivity of contractors (#1, #2, #5, #7, #9, and #10).

· The productivity of (113.83 m3/day) of contractor #1 is more than the productivity of contractors (#2, #5, #7, #9, and #10).

· The productivity of (97.57 m3/day) of contractor #2, contractor #5, contractor #7 and contractor #10 is more than the productivity of contractor (#9). 

· The lowest productivity of (68.3 m3/day) is the productivity of contractor #9 who suggested the longest duration to execute the 683 m3 of excavation for external works.

· From the above information on the 10 contractors as regards the cost, it can be noted that  the amount for the 10 contractors is as below:-

· The highest amount ……...$ 10,579.67……Contractor #8.
· The lowest amount………$ 3,845.29……Contractor #5 and contractor #7. 

· The serial amount of excavation for external works for the 10 contractors from top to bottom is as below:-

· $ 10,579.67 contractor #8. 

· $ 7,697.41 contractor #1.

· $ 6,830 contractor #4. 

· $ 6,734.38 contractor #6.

· $ 5,771.35 contractor #10. 

· $ 4,815.15 contractor #9.

· $ 4,808.32 contractor #2 and contractor #3.

· $ 3,845.29 contractor #5 and contractor #7.

· From the above information, it can be noted that the highest amount ($ 10,579.67) offered by contractor  #8 is higher than all other contractors (#1, #2, #3, #4, #5, #6, #7, #9, #10), while the lowest amount ($ 3,845.29) is offered by contractor #5 and contractor #7. 

3.3.3- Bill No.1- Excavation and earth works, filling, laid and compacted in, item A- Approved filling inside building 

· Contractor #1 suggested 7 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 7 days = 77.14 m3/day (1 day i.e., 8 working hours (standard time)), at a rate of  4.23 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 2,284.2 

· Contractor #2 suggested 6 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 6 days = 90 m3/day, at a rate of  7.75 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 4,185

· Contractor #3 suggested 5 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 5 days = 108 m3/day, at a rate of  9.86 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 5,324.40

· Contractor #4 suggested 7 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 7 days = 77.14 m3/day, at a rate of 11.27 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 6,085.80

· Contractor #5 suggested 10 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 10 days = 54 m3/day, at a rate of  14.08 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 7,603.20

· Contractor #6 suggested 7 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 7 days = 77.14 m3/day, at a rate of 11.27 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 6,085.80

· Contractor #7 suggested 12 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 12 days = 45 m3/day, at a rate of  11.27 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 6,085.80

· Contractor #8 suggested 6 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 6 days = 90 m3/day, at a rate of  2.81 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 1,517.40

· Contractor #9 suggested 10 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 10 days = 54 m3/day, at a rate of 7.05 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 3,807

· Contractor #10 suggested 10 days to execute and finish the 540 m3 of approved filling inside building, i.e., 540 m3 / 10 days = 54 m3/day, at a rate of 2.82 $/m3, and the amount to execute 540 m3 of approved filling inside building is $ 1,522.80

· Productivity means execution of a certain work within a specified period of time;
Table 3.3.7: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	Contractor #1
	  77.14 m3/day.  

	2-
	Contractor #2 
	  90.00 m3/day. 

	3-
	Contractor #3
	108.00 m3/day.

	4-
	Contractor #4
	  77.14 m3/day.

	5-
	Contractor #5
	  54.00 m3/day. 

	6-
	Contractor #6
	  77.14 m3/day. 

	7-
	Contractor #7
	  45.00 m3/day.

	8-
	Contractor #8
	  90.00 m3/day.

	9-
	Contractor #9
	  54.00 m3/day.

	10-
	Contractor #10
	  54.00 m3/day.


· From the above information, it can be noted that the productivity of the 10 contractors is as below:- 

·    The highest productivity is 108 m3/day. 

·    The lowest productivity is 45 m3/day.
Table 3.3.8: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#3
	108.00 m3/day
	  5 days

	#2, #8
	  90.00 m3/day
	  6 days

	#1, #4, #6
	  77.14 m3/day
	  7 days

	#5, #9,#10
	  54.00 m3/day
	10 days

	#7
	  45.00 m3/day
	12 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #3 suggested 5 days to execute 540 m3 of approved filling inside building.

· It can be noted that the productivity of (108 m3/day) of contractor #3 is higher than the productivity of the all contractors (#1, #2, #4, #5, #6, #7, #8, #9, and #10).

· The productivity of (90 m3/day) of contractor #2 and contractor #8 is more than the productivity of contractors (#1, #4, #5, #6, #7, #9, and #10).

· The productivity of (77.14 m3/day) of contractor #1, contractor #4 and contractor #6 is more than the productivity of contractors (#5, #7, #9, and #10).

· The productivity of (54 m3/day) of contractor #5, contractor#9, and contractor #10 is more than the productivity of contractor (#7). 

· And the lowest productivity of (45 m3/day) is the productivity of contractor #7 who suggested the longest duration (12 days) to execute the 540 m3 of approved filling inside building.

· From the above information on the 10 contractors as regards the cost, it can be noted that the amount for the 10 contractors is as below:-

· The highest amount …...$ 7,603.20…Contractor #5. 

· The lowest amount…..   $ 1,517.40… Contractor #8   

· The serial amount of approved filling inside building for the 10 contractors from top to bottom is as below:-

· $ 7,603.20 contractor #5. 

· $ 6,085.80 contractor #4, contractor #6 and contractor #7.

· $ 5,324.40 contractor #3. 

· $ 4,185 contractor #2.   

· $ 3,807 contractor #9.

· $ 2,284.20 contractor #1.

· $ 1,522.80 contractor #10.

· $ 1,517.40 contractor #8. 

· It can be noted from the above information that the highest amount ($ 7,603.20) offered by contractor #5 is more than the amount of each of the other contractors (#1, #2, #3, #4, #6, #7, #8, #9, and #10),, while the lowest amount ($ 1,517.40) is offered by contractor  #8. 

3.3.4- Bill No.1- Excavation and earth works, filling, laid and compacted in, item B- Approved filling outside building  
· Contractor #1 suggested 9 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 9 days = 81.77 m3/day (1 day i.e., 8 working hours (standard time)), at a rate of  4.23 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 3,113.28 

· Contractor #2 suggested 8 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 8 days = 92 m3/day, at a rate of 7.04 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 5,181.44

· Contractor #3 suggested 7 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 7 days = 105.14 m3/day, at a rate of 9.86 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 7,256.96

· Contractor #4 suggested 7 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 7 days = 105.14 m3/day, at a rate of  11.27 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 8,294.72

· Contractor #5 suggested 10 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 10 days = 73.6 m3/day, at a rate of  11.26 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 8,287.36

· Contractor #6 suggested 7 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 7 days = 105.14 m3/day, at a rate of  11.27 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 8,294.72

· Contractor #7 suggested 15 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 15 days = 49.06 m3/day, at a rate of  11.27 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 8,294.72

· Contractor #8 suggested 8 days to finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 8 days = 92 m3/day, at a rate of 2.81 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 2,068.16

· Contractor #9 suggested 12 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 12 days = 61.33 m3 / day, at a rate of  7.05 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 5,188.80

· Contractor #10 suggested 10 days to execute and finish the 736 m3 of approved filling outside building, i.e., 736 m3 / 10 days = 73.6 m3/day, at a rate of 2.82 $/m3, and the amount to execute 736 m3 of approved filling outside building is $ 2,075.52
Table 3.3.9: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	  81.77 m3/day.  

	2-
	contractor #2 
	  92.00 m3/day. 

	3-
	contractor #3
	105.14 m3/day.

	4-
	contractor #4
	105.14 m3/day.

	5-
	contractor #5
	  73.60 m3/day. 

	6-
	contractor #6
	105.14 m3/day. 

	7-
	contractor #7
	  49.06 m3/day.

	8-
	contractor #8
	  92.00 m3/day.

	9-
	contractor #9
	  61.33 m3/day.

	10-
	contractor #10
	  73.60 m3/day.


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 105.14 m3/day.

· The lowest productivity is 49.06 m3/day. 
Table 3.3.10: The serial productivity of the 10 contractors from the top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#3, #4, #6
	105.14 m3/day
	  7 days

	#2, #8
	  92.00 m3/day
	  8 days

	#1
	  81.77 m3/day
	  9 days

	#5, #10
	  73.60 m3/day
	12 days

	#9
	  61.33 m3/day
	12 days

	#7 
	  49.06 m3/day
	15 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, , contractor #3, contractor #4 and contractor #6 suggested 7 days to execute 736 m3 of approved filling outside building.

· It can be noted that the productivity of (105.14 m3/day) of contractor #3, contractor #4 and contractor #6 is more than the productivity of all contractors (#1, #2, #5, #7, #8, #9, and #10).

· The productivity of (92 m3/day) of contractor #2 and contractor #8 is more than the productivity of contractors (#1, #5, #7, #9, and #10). 

· The productivity of (81.77 m3/day) of contractor #1 is more than the productivity of contractors (#5, #7, #9, and #10).

· The productivity of (73.6 m3/day) of contractor #5, and contractor #10 is more than the productivity of contractors (#7, #9). 

· The productivity of (61.33 m3/day) of contractor #9 is more than the productivity of contractor (#7). 

· The lowest productivity is the productivity of contractor #7 who suggested the longest duration (15 days) to execute the 736 m3 of approved filling outside building.

· From the above information on the 10 contractors as regards the cost, it can be noted that  the amount for the 10 contractors is as below:-

· The highest amount $ 8,294.72 of contractor #4, contractor #6 and contractor #7. 

· The lowest amount $ 1,517.4 of contractor #8.   

· The serial amount of approved filling outside building for the 10 contractors from the top to bottom is as below:-

· $ 8,294.72 Contractor #4, Contractor #6 and contractor #7.
· $ 8,287.36 Contractor #5. 

· $ 7,256.96 Contractor #3. 

· $ 5,188.80 Contractor #9.

· $ 5,181.44 Contractor #2. 

· $ 3,113.28 Contractor #1.

· $ 2,075.52 Contractor #10. 

· $ 2,068.16 Contractor #8.
· It can be noted from the above information that the highest amount $ 8,294.72 is the amount offered by contractor #4, contractor #6 and contractor #7 is more than the amount offered by each of all contractors (#1, #2, #3, #5, #8, #9, and #10),, while the lowest amount $ 1,517.40 is offered by contractor #8.  

3.3.5- Bill No.2- Concrete, Plain concrete 18 N/mm2  at 28 days cube…..etc., item A- Blinding; 100 mm thick under foundations and tie beams
· Contractor #1 suggested 4 days to execute and finish the 393 m2 of blinding; 100mm thick under foundations and tie beams, i.e., 393 m2 / 4 days = 98.25 m2/day (1 day i.e.,  8 working hours (standard time)), at a rate of 9.86 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 3,874.98 

· Contractor #2 suggested 5 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 5 days = 78.6 m2/day, at a rate of 9.86 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 3,874.98 

· Contractor #3 suggested 5 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 5 days = 78.6 m2/day, at a rate of 11.27 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 4,429.11

· Contractor #4 suggested 4 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 4 days = 98.25 m2/day, at a rate of 7.75 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 3,045.75

· Contractor #5 suggested 5 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 5 days = 78.6 m2/day, at a rate of 7.74 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 3,041.82

· Contractor #6 suggested 4 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 4 days = 98.25 m2/day, at a rate of 7.75 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 3,045.75

· Contractor #7 suggested 20 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 20 days = 19.65 m2/day, at a rate of  119.72 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 47,049.96

· Contractor #8 suggested 6 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 6 days = 65.5 m2/day, at a rate of  7.04 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 2,766.72

· Contractor #9 suggested 5 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 5 days = 78.6 m2/day, at a rate of 11.27 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 4,429.11

· Contractor #10 suggested 3 days to execute and finish the 393 m2 of blinding; 100 mm thick under foundations and tie beams, i.e., 393 m2 / 3 days = 131 m2/day, at a rate of 21.13 $/m2, and the amount to execute 393 m2 of blinding; 100 mm thick under foundations and tie beams is $ 8,304.09
Table 3.3.11: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	Contractor #1
	  98.25 m2/day

	2-
	Contractor #2 
	  78.60 m2/day.

	3-
	Contractor #3
	  78.60 m2/day.

	4-
	Contractor #4
	  98.25 m2/day.

	5-
	Contractor #5
	  78.60 m2/day. 

	6-
	Contractor #6
	  98.25 m2/day

	7-
	Contractor #7
	  19.65 m2/day.

	8-
	Contractor #8
	  65.50 m2/day

	9-
	Contractor #9
	  78.60m2/day

	10-
	Contractor #10
	131.00 m2/day


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 
· The highest productivity is 131 m2/day. 

· The lowest productivity is 19.65 m2/day
Table 3.3.12: The serial productivity of the 10 contractors from the top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#10
	131.00 m2/day
	  3 days

	#1, #4, #6
	  98.25 m2/day
	  4 days

	#2, #3, #5, #9
	  78.60 m2/day
	  5 days

	#8
	  65.50 m2/day
	  6 days

	#7
	  19.65 m2/day
	20 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in the short time. For example, contractor #10 suggested 3 days to execute 393 m2 of blinding; 100mm thick under foundations and tie beams. 

· It can be noted that the productivity of (131 m2/day) of contractor #10 is more than the productivity of all contractors (#1, #2, #3, #4, #5,#6, #7, #8, and #9).

· The productivity of (98.25 m2/day) of contractor #1, #4 and contractor #6 is more than the productivity of contractors (#2, #3, #5, #7, #8, and #9). 

· The productivity of (78.6 m2/day) of contractor #2, contractor #3, contractor #5 and contractor #9 is more than the productivity of contractors (#7, and #8).

· The productivity of (65.5 m2/day) of contractor #8 is more than the productivity of contractor (#7). 

· The productivity of (61.33 m2/day) of contractor #9 is more than the productivity of contractors (#7). 

· The lowest productivity is the productivity of contractor #7 who suggested the longest duration (20 days) to execute the 393 m2 of blinding; 100 mm thick under foundations and tie beams. 

· From the above information on the 10 contractors as regards the cost, it can be noted that the amount of the 10 contractors is as below:-

· The highest amount $ 47,049.96 of contractor #7.
· The lowest amount $ 2,766.72 of contractor #8. 
· The serial amount to execute the 393 m2 of blinding; 100 mm thick under foundations and tie beams of the 10 contractors from top to bottom is as below:-

· $ 47,049.96 Contractor #7. 

· $ 8,304.09 Contractor #10. 

· $ 4,429.11 Contractor #3 and Contractor #9. 

· $ 3,874.98 Contractor #1 and Contractor #2. 

· $ 3,045.75 Contractor #4 and Contractor #6. 

· $ 3,041.82 Contractor #5. 

· $ 2,766.72 Contractor #8. 

· It can be noted from the above information that the highest amount $ 47,049.96 offered by contractor #7 is more than the amount of each of the other contractors (#1, #2, #3, #4, #5, #6, #8, #9, and #10), while the lowest amount $ 2,766.72 offered by contractor  #8.

3.3.6- Bill No.2- Concrete, Reinforced concrete 25 N/mm2 at 28 days cubes compressive strength with ordinary Portland cement including all necessary formwork, complete, item D- Foundations

· Contractor #1 suggested 10 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 10 days = 14.1 m3/day (1 day i.e.,  8 working hours (standard time)), at a rate of  105.63 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 14,893.83 

· Contractor #2 suggested 8 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 8 days = 17.625 m3/day, at a rate of 132.39 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 18,666.99 

· Contractor #3 suggested 15 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 15 days = 9.4 m3/day, at a rate of  105.63 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 14,893.83

· Contractor #4 suggested 8 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 8 days = 17.625 m3/day, at a rate of 112.68 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 15,887.88

· Contractor #5 suggested 10 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 10 days  = 14.1 m3/day, at a rate of 98.59 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 13,901.19

· Contractor #6 suggested 8 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 8 days = 17.625 m3/day, at a rate of 112.68 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 15,887.88

· Contractor #7 suggested 7 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 7 days = 20.14 m3/day, at a rate of 112.68 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 15,887.88

· Contractor #8 suggested 13 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 13 days = 10.84 m3/day, at a rate of 98.59 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 13,901.19

· Contractor #9 suggested 15 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations, i.e., 141 m3 / 15 days = 9.4 m3/day, at a rate of 105.64 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 14,895.24

· Contractor #10 suggested 7 days to execute and finish the 141 m3 of reinforced concrete 25 N/mm2 to foundations,, i.e., 141 m3 / 7 days = 20.14 m3/day, at a rate of 91.55 $/m3, and the amount to execute 141 m3 of reinforced concrete 25 N/mm2 to foundations is $ 12,908.55

Table 3.3.13: The serial productivity of the 10 contractors above is as below:-
	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	Contractor #1
	14.100 m3/day.

	2-
	Contractor #2 
	17.625 m3/day

	3-
	Contractor #3
	  9.400 m3/day.

	4-
	Contractor #4
	17.625 m3/day

	5-
	Contractor #5
	14.100 m3/day. 

	6-
	Contractor #6
	17.625 m3/day.

	7-
	Contractor #7
	20.140 m3/day.

	8-
	Contractor #8
	10.840 m3/day.

	9-
	Contractor #9
	  9.400 m3/day. 

	10-
	Contractor #10
	20.140 m3/day. 


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 20.14 m3/day

· The lowest productivity is 10.84 m3/day
Table 3.3.14: The serial productivity of the 10 contractors from the top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#7, #10
	20.140 m3/day
	  7 days

	#2, #4, #6
	17.625 m3/day
	  8 days

	#1, #5
	14.100 m3/day
	10 days

	#8
	10.840 m3/day
	13 days

	#3, #9
	  9.400 m3/day
	15 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #7 and contractor #10 suggested 7 days executing 141 m3 of reinforced concrete 25 N/mm2 to foundations. 

· It can be noted that the productivity of (20.14 m3/day) of contractor #7 and contractor #10 is more than the productivity of the all contractors (#1, #2, #3, #4, #5, #6, #8, and #9).

· The productivity of (17.625 m3/day) of contractor #2, #4 and contractor #6 more than the productivity of contractors (#1, #3, #5, #8, and #9).

· The productivity of (14.1 m3/day) of contractor #1 and contractor #5 is more than the productivity of contractors (#3, #8, and #9).

· The productivity of (10.84 m3/day) of contractor #8 is more than the productivity of contractor (#3, and #9). 

· The lowest productivity of (9.4 m3/day) of contractor #3 and contractor #9 who suggested the longest duration (15 days) to execute 141m3 of reinforced concrete 25 N/mm2 to foundations.

· From the above information on the 10 contractors as regards the cost, it can be noted that the amount of the 10 contractors is as below:-

· The highest amount $ 18,666.99 of contractor #2. 

· The lowest amount $ 12,908.55 of contractor #10. 

· The serial amount to execute the 141 m3 of reinforced concrete 25 N/mm2 to foundations of the 10 contractors from top to bottom is as below:-

· $ 18,666.99 Contractor #2.
· $ 15,887.88 Contractor #4, contractor #6 and contractor #7.   

· $ 14,895.24 Contractor #9. 

· $ 14,893.83 Contractor #1 and contractor #3. 

· $ 13,901.19 Contractor #5 and contractor #8. 

· $ 12,908.55 Contractor #10. 

· It can be noted from the above information that the highest amount $ 18,666.99 offered by contractor  #2 is more than the amount of each of the other contractors (#1, #3, #4, #5, #6, #7, #8, #9, and #10), while the lowest amount $ 12,908.55 offered by contractor  #10.

3.3.7- Bill No.2- Concrete, Reinforced concrete cast in situ (Grade 25), item A- Ribbed slabs, 310 mm thick.
· Contractor #1 suggested 100 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 100 days = 4.58 m3/day (1 day i.e.,  8 working hours (standard time)), at a rate of 112.68 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 51,607.44 

· Contractor #2 suggested 145 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 145 days = 3.16 m3/day, at a rate of 126.76 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 58,056.08

· Contractor #3 suggested 60 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 60 days = 7.63 m3/day, at a rate of 105.63 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 48,378.54

· Contractor #4 suggested 130 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 130 days = 3.52 m3/day, at a rate of 119.72 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 54,831.76

· Contractor #5 suggested 140 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 140 days = 3.27 m3/day, at a rate of 105.63 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 48,378.54

· Contractor #6 suggested 130 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 130 days = 3.52 m3/day, at a rate of 119.72 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 54,831.76. 
· Contractor #7 suggested 10 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 10 days = 45.8 m3/day, at a rate of 119.72 $/m3, and the amount to execute 458m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 54,831.76

· Contractor #8 suggested 70 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 70 days = 6.54 m3/day, at a rate of 91.54 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 41,925.32

· Contractor #9 suggested 70 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 70 days = 6.54 m3/day, at a rate of 112.68 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 51,607.44

· Contractor #10 suggested 35 days to execute and finish the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick, i.e., 458 m3 / 35 days = 13.08 m3/day, at a rate of 98.59 $/m3, and the amount to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick is $ 45,154.22
Table 3.3.15: The serial productivity of the 10 contractors above is as below:-
	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	  4.58 m3/day.

	2-
	contractor #2 
	  3.16 m3/day

	3-
	contractor #3
	  7.63 m3/day.

	4-
	contractor #4
	  3.52 m3/day

	5-
	contractor #5
	  3.27 m3/day. 

	6-
	contractor #6
	  3.52 m3/day.

	7-
	contractor #7
	45.80 m3/day.

	8-
	contractor #8
	  6.54 m3/day.

	9-
	contractor #9
	  6.54 m3/day. 

	10-
	contractor #10
	13.08m 3/day. 


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 45.8 m3/day.
· The lowest productivity is 3.16 m3/day.

Table 3.3.16: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#7
	45.80 m3/day
	  10 days

	#10
	13.08 m3/day
	  35 days

	#3
	  7.63 m3/day
	  60 days

	#8, #9
	  6.54 m3/day
	  70 days

	#1
	  4.58 m3/day
	100 days

	#4, #6
	  3.52 m3/day
	130 days

	#5
	  3.27 m3/day
	140 days

	#2
	  3.16 m3/day
	145 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #7 suggested 10 days to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310mm thick.

· It can be noted that the productivity of (45.8 m3/day) of contractor #7 is more than the productivity of the all contractors (#1, #2, #3, #4, #5, #6, #8, #9, and #10).

· The productivity of (13.08 m3/day) of contractor #10 is more than the productivity of contractors (#1, #2, #3, #4, #5, #6, #8, and #9).

· The productivity of (7.63 m3/day) of contractor #3 is more than the productivity of contractors (#1, #2, #4, #5, #6, #8, and #9).

· The productivity of (6.54 m3/day) of contractor #8 and contractor #9 is more than the productivity of contractors (#1, #2, #4, #5, and #6). 

· The productivity of (4.58 m3/day) of contractor #1 is more than the productivity of contractors (#2, #4, #5, and #6). 

· The productivity of (3.52 m3/day) of contractor #4 and contractor #6 is more than the productivity of contractors (#2, and#5).

· The productivity of (3.27 m3/day) of contractor #5 is more than the productivity of contractors (#2). 

· The lowest productivity of (3.16 m3/day) is the productivity of contractor #2 who suggested the longest duration (145 days) to execute 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick.

· From the above information on the 10 contractors as regards the cost, it can be noted that   the amount of the 10 contractors is as below:-

· The highest amount $ 58,056.08 of contractor #2. 

· The lowest amount $ 41,925.32 of contractor #8.  

· The serial amount to execute the 458 m3 of reinforced concrete (Grade 25) for ribbed slabs 310 mm thick of the 10 contractors from top to bottom is as below:-

· $ 58,056.08 Contractor #2.
· $ 54,831.76 Contractor #4, contractor #6 and contractor #7.   

· $ 51,607.44 Contractor #1 Contractor and #9.

· $ 48,378.54 Contractor #3 and Contractor #5. 

· $ 45,154.22 Contractor #10. 

· $ 41,925.32 Contractor #8.  

· It can be noted from the above information that the highest amount $ 58,056.08 offered by contractor #2 is more than the amount of each of the other contractors (#1, #3, #4, #5, #6, #7, #8, #9, and #10), while the lowest amount $ 41,925.32 offered by contractor  #8.  

3.3.8- Bill No.3- Block works, Hollow concrete blocks bedded and jointed in cement sand mortar (1:3) to item A – Walls; 100 mm thick

· Contractor #1 suggested 60 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 60 days = 12.2 m2 / day (1 day i.e.,  8 hours  of work (standard time)), at a rate of 8.45 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 6,185.40

· Contractor #2 suggested 8 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100mm thick,  i.e., 732 m2 / 8 days = 91.5 m2/day, at a rate of 12.68 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 9,281.76

· Contractor #3 suggested 20 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 20 days = 36.6 m2/day, at a rate of 8.45 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100mm thick is $ 6,185.40

· Contractor #4 suggested 150 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 150 days = 4.88 m2/day, at a rate of 7.05 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 5,160.60

· Contractor #5 suggested 160 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 160 days = 4.575 m2/day, at a rate of 8.45 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 6,185.40

· Contractor #6 suggested 20 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 20 days = 36.6 m2/day, at a rate of 8.45 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 6,185.40

· Contractor #7 suggested 15 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick i.e., 732 m2 / 15 days = 48.8 m2/day, at a rate of 10.57 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 7,737.24

· Contractor #8 suggested 17 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 17 days = 43.06 m2/day, at a rate of 7.04 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100mm thick is $ 5,153.28

· Contractor #9 suggested 7 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 7 days = 104.57 m2/day, at a rate of 7.05 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 5,160.60

· Contractor #10 suggested 30 days to execute and finish the 732 m2 of hollow concrete blocks for Walls; 100 mm thick, i.e., 732 m2 / 30 days = 24.4 m2/day, at a rate of 9.86 $/m2, and the amount to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick is $ 7,217.52

Table 3.3.17: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	  12.200 m2/day. 

	2-
	contractor #2 
	  91.500 m2/day. 

	3-
	contractor #3
	  36.600 m2/day. 

	4-
	contractor #4
	    4.880 m2/day. 

	5-
	contractor #5
	    4.575 m2/day.  

	6-
	contractor #6
	  36.600 m2/day. 

	7-
	contractor #7
	  48.800 m2/day.

	8-
	contractor #8
	  43.060 m2/day. 

	9-
	contractor #9
	104.570 m2/day.

	10-
	contractor #10
	  24.400 m2/day. 


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 104.570 m2/day.

· The lowest productivity is 4.575 m2/day.
Table 3.3.18: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#9
	104.570 m2/day
	    7 days

	#2 
	  91.500 m2/day
	    8 days

	#7
	  48.800 m2/day
	  15 days

	#8 
	  43.060 m2/day
	  17 days

	#3, #6
	  36.600 m2/day
	  20 days

	#10 
	  24.400 m2/day
	  30 days

	#1
	  12.200 m2/day
	  60 days

	#4 
	    4.880 m2/day
	150 days

	#5 
	    4.575 m2/day
	160 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #9 suggested 7 days to execute 732m2 of hollow concrete blocks for Walls; 100mm thick.

· It can be noted that the productivity of (104.57 m2/day) of contractor #9 is more than the productivity of the all contractors (#1, #2, #3, #4, #5, #6, #7, #8, and #10).

· The productivity of (91.5 m2/day) of contractor #2 is more than the productivity of contractors (#1, #3, #4, #5, #6, #7, #8, and #10).

· The productivity of (48.8 m2/day) of contractor #7 is more than the productivity of contractors (#1, #3, #4, #5, #6, #8, and #10). 

· The productivity of (43.06 m2/day) of contractor #8 is more than the productivity of contractors (#1, #3, #4, #5, #6, and #10). 

· The productivity of (36.6 m2/day) of contractor #3 and contractor #6 is more than the productivity of contractors (#1, #4, #5, and #10). 

· The productivity of (24.4 m2/day) of contractor #10 is more than the productivity of contractors (#1, #4, and #5).

· The productivity of (12.2 m2/day) of contractor #1 is more than the productivity of contractors (#4, and #5). 

· The productivity of (4.88 m2/day) of contractor #4 is more than the productivity of contractor (#5). 

· The lowest productivity of (4.575 m2/day) of contractor  #5 who suggested the longest duration (160 days) to execute 732 m2 of hollow concrete blocks for Walls; 100 mm thick. 

· From the above information on the 10 contractors as regards the cost, it can be noted that  the amount of the 10 contractors is as below:-

· The highest amount $ 9,281.76 of contractor #2. 

· The lowest amount $ 5,153.28 of contractor #8.  

· The serial amount to execute the 732 m2 of hollow concrete blocks for Walls; 100 mm thick of the 10 contractors from top to bottom is as below:-

· $ 9,281.76 Contractor #2.
· $ 7,737.24 Contractor #7. 

· $ 7,217.52 Contractor #10. 

· $ 6,185.40 Contractor #1, contractor #3, contractor #5 and contractor #6.
· $ 5,160.60 Contractor #4 and contractor #9
· $ 5,153.28 Contractor #8.  

· It can be noted from the above information that the highest amount $ 9,281.76 offered by contractor #2 is more than the amount of each of the other contractors (#1, #3, #4, #5, #6, #7, #8, #9, and #10), while the lowest amount $ 5,153.28 offered by contractor #8.   

3.3.9- Bill No.4- Roofing and insulation systems, Foam concrete, minimum 50 mm thick laid to falls and cross falls including preparing top surfaces smooth to receive water proofing membrane complete, item A – To roofs

· Contractor #1 suggested 6 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 6 days = 71.66 m2/day (1 day i.e.,  8 working hours (standard time)), at a rate of 12.68 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 5,452.40

· Contractor #2 suggested 7 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 7 days = 61.43 m2/day, at a rate of 4.93 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 2,119.90

· Contractor #3 suggested 9 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 9 days = 47.77 m2/day, at a rate of 7.04 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 3,027.20

· Contractor #4 suggested 7 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 7 days = 61.43 m2/day, at a rate of 9.86 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 4,239.80

· Contractor #5 suggested 7 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 7 days = 61.43 m2/day, at a rate of 11.26 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 4,841.80

· Contractor #6 suggested 9 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 9 days = 47.77 m2/day, at a rate of 7.04 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 3,027.20

· Contractor #7 suggested 7 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 7 days = 61.43 m2/day, at a rate of 9.86 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 4,239.80

· Contractor #8 suggested 10 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 10 days = 43 m2/day, at a rate of 8.45 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs $ 3,633.50

· Contractor #9 suggested 3 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 3 days = 143.33 m2/day, at a rate of 7.05 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 3,031.50

· Contractor #10 suggested 10 days to execute and finish the 430 m2 of foam concrete minimum 50 mm thick to roofs, i.e., 430 m2 / 10 days = 43 m2/day, at a rate of 6.34 $/m2, and the amount to execute 430 m2 of foam concrete minimum 50 mm thick to roofs is $ 2,726.20
Table 3.3.19: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	  71.66 m2/day. 

	2-
	contractor #2 
	  61.43 m2/day. 

	3-
	contractor #3
	  47.77 m2/day. 

	4-
	contractor #4
	  61.43 m2/day. 

	5-
	contractor #5
	  61.43 m2/day.  

	6-
	contractor #6
	  47.77 m2/day. 

	7-
	contractor #7
	  61.43 m2/day.

	8-
	contractor #8
	  43.00 m2/day. 

	9-
	contractor #9
	143.33 m2/day.

	10-
	contractor #10
	  43.00 m2/day. 


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 143.33 m2/day. 

· The lowest productivity is 43 m2/day. 
Table 3.3.20: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#9 
	143.33 m2/day
	  3 days

	#1 
	  71.66 m2/day
	  6 days

	#2, #4, #5, #7 
	  61.43 m2/day
	  7 days

	#3, #6  
	  47.77 m2/day
	  9 days

	#8, #10 
	  43.00 m2/day
	10 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #9 suggested 3 days to execute 430 m2 of foam concrete minimum 50 mm thick to roofs.

· It can be noted that the productivity of (143.33 m2/day) of contractor #9 is more than the productivity of all contractors (#1, #2, #3, #4, #5, #6, #7, #8, and #10). 

· The productivity of (71.66 m2/day) of contractor #1 is more than the productivity of contractors (#2, #3, #4, #5, #6, #7, #8, and #10).

· The productivity of (61.43 m2/day) of contractor #2, contractor #4, contractor #5 and contractor #7 is more than the productivity of contractors (#3, #6, #8, and #10).  

· The productivity of (47.77 m2/day) of contractor #3 and contractor #6 is more than the productivity of contractors (#8, and #10). 

· The lowest productivity of (43 m2/day) of contractor #8 and contractor #10 suggested the longest duration (10 days) to execute 430 m2 of foam concrete minimum 50 mm thick to roofs.

· From the above information on the 10 contractors as regards the cost, it can be noted that  the amount of the 10 contractors is as below:-

· The highest amount $ 5,452.40 of contractor #1. 

· The lowest amount $ 2,119.90 of contractor #2. 

· The serial amount to execute the 430 m2 of foam concrete minimum 50 mm thick to roofs of the 10 contractors from top to bottom is as below:-

· $ 5,452.40 Contractor #1. 

· $ 4,841.80 Contractor #5. 

· $ 4,239.80 Contractor #4 and contractor #7.

· $ 3,633.50 Contractor #8.  

· $ 3,031.50 Contractor #9.

· $ 3,027.20 Contractor #3 and contractor #6.

· $ 2,726.20 Contractor #10.  

· $ 2,119.90 Contractor #2. 

· It can be noted from the above information that the highest amount $ 5,452.40 offered by contractor #1 is more than the amount of each of the other contractors (#2, #3, #4, #5, #6, #7, #8, #9, and #10), while the lowest amount $ 2,119.90 offered by contractor  #2. 

3.3.10- Bill No.5- Masonry works, Local (AJLOUN) stone fixed to faces of concrete for all elevations first class no less than 50 mm thick and 400 mm length 250 mm height, stone color shall be approved by the engineer, corner stones, jambs, lintels, are included with the pure engineered m2 price, the price included the formworks, and whatever needed to complete the work, Case (1) mechanical push hammered face finish

· Contractor #1 suggested 100 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 100 days = 11.51 m2/day, (1 day i.e.,  8 working hours (standard time)), at a rate of 56.34 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 64,847.34

· Contractor #2 suggested 150 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 150 days = 7.67 m2/day, at a rate of 63.38 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 72,950.38

· Contractor #3 suggested 46 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 46 days = 25.02 m2/day, at a rate of 49.30 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 56,744.30

· Contractor #4 suggested 150 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 150 days = 7.67 m2/day, at a rate of 59.16 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 68,093.16

· Contractor #5 suggested 160 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 160 days = 7.19 m2/day, at a rate of 49.29 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 56,732.79

· Contractor #6 suggested 150 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 150 days = 7.67 m2/day, at a rate of 63.38 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 72,950.38

· Contractor #7 suggested 62 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 62 days = 18.56 m2/day, at a rate of 45.78 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 52,692.78

· Contractor #8 suggested 50 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 50 days = 23.02 m2/day, at a rate of 56.33 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 64,835.83

· Contractor #9 suggested 46 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 46 days = 25.02 m2/day, at a rate of 42.25 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 48,629.75

· Contractor #10 suggested 60 days to execute and finish the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, i.e., 1,151 m2 / 60 days = 19.18 m2/day, at a rate of 18.31 $/m2, and the amount to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish is $ 21,074.81

Table 3.3.21: The serial productivity of the 10 contractors above is as below:-
	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	11.51 m2/day. 

	2-
	contractor #2 
	  7.67 m2/day. 

	3-
	contractor #3
	25.02 m2/day. 

	4-
	contractor #4
	  7.67 m2/day. 

	5-
	contractor #5
	  7.19 m2/day.  

	6-
	contractor #6
	  7.67 m2/day. 

	7-
	contractor #7
	18.56 m2/day.

	8-
	contractor #8
	23.02 m2/day. 

	9-
	contractor #9
	25.02 m2/day.

	10-
	contractor #10
	19.18 m2/day. 


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 25.02 m2/day 

· The lowest productivity is7.19 m2/day
Table 3.3.22: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#3, #9 
	25.02 m2/day
	  46 days

	#8
	23.02 m2/day
	  50 days

	#10 
	19.18 m2/day
	  60 days

	#7 
	18.56 m2/day
	  62 days

	#1 
	11.51 m2/day
	100 days

	#2, #4, #6   
	  7.67 m2/day
	150 days

	#5 
	  7.19 m2/day
	160 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #3 and contractor #9 suggested 46 days to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish.

· It can be noted that the productivity of (25.02 m2/day) of contractor #3 and contractor #9 is more than the productivity of all contractors (#1, #2, #4, #5, #6, #7, #8, and #10).

· The productivity of (23.02 m2/day) of contractor #8 is more than the productivity of contractors (#1, #2, #4, #5, #6, #7, and #10).

· The productivity of (19.18 m2/day) of contractor #10 is more than the productivity of contractors (#1, #2, #4, #5, #6, and #7).  

· The productivity of (18.56 m2/day) of contractor #7 is more than the productivity of contractors (#1, #2, #4, #5, and #6).

· The productivity of (11.51 m2/day) of contractor #1 is more than the productivity of contractors (#2, #4, #5, and #6).

· The productivity of (7.67 m2/day) of contractor #2, contractor #4 and contractor #6 is more than the productivity of contractor (#5). 

· The lowest productivity of (7.19 m2/day) is the productivity of contractor  #5 who suggested the longest duration (160 days) to execute 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish.

· From the above information on the 10 contractors as regards the cost, it can be noted that  the amount of the 10 contractors is as below:-

· The highest amount $ 72,950.38 of contractor #2 and contractor #6. 

· The lowest amount $ 21,074.81 of contractor #10.  

· The serial amount to execute the 1,151 m2 of local (AJLOUN) stone fixed to faces of concrete for all elevations Case (1) mechanical push hammered face finish, of the 10 contractors from top to bottom is as below:-

· $ 72,950.38 Contractor #2 and contractor #6. 

· $ 68,093.16 Contractor #4. 

· $ 64,847.34 Contractor #1.

· $ 64,835.83 Contractor #8.  

· $ 56,744.30 Contractor #3. 

· $ 56,732.79 Contractor #5. 

· $ 52,692.78 Contractor #7. 

· $ 48,629.75 Contractor #9.
· $ 21,074.81 Contractor #10. 

· It can be noted from the above information that the highest amount $ 72,950.38 offered by contractor #2 and contractor #6 is more than the amount of each of the other contractors (#1, #3, #4, #5, #7, #8, #9, and #10), while the lowest amount $ 21,074.81 offered by contractor  #10.

3.3.11- Bill No.1- Internal and External finishes, Floor finishes, Precast terrazzo tiles, natural color, bedded on sand including cement and mortar (1:3), cleaning and polishing upon completion, selection to engineer’s approval, To floors, size (400*100*30) mm thick for guard’s rooms
· Contractor #1 suggested 4 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 4 days = 13 m2/day (1 day i.e.,  8 working hours (standard time)), at a rate of 14.08 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 732.16

· Contractor #2 suggested 2 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 2 days = 26 m2/day, at a rate of 15.49 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 805.48

· Contractor #3 suggested 4 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 4 days = 13 m2/day, at a rate of 12.68 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 659.36

· Contractor #4 suggested 5 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 5 days = 10.4 m2/day, at a rate of 12.68 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 659.36

· Contractor #5 suggested 4 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 4 days = 13 m2/day, at a rate of 14.08 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 732.16

· Contractor #6 suggested 2 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 2 days = 26 m2/day, at a rate of 15.49 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 805.48

· Contractor #7  suggested 5 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 5 days = 10.4 m2/day, at a rate of 16.91 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 879.32

· Contractor #8 suggested 3 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 3 days = 17.33 m2/day, at a rate of 11.26 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 585.52

· Contractor #9 suggested 2 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 2 days = 26 m2/day, at a rate of 9.86 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 512.72

· Contractor #10 suggested 10 days to execute and finish the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms, i.e., 52 m2 / 10 days = 5.2 m2/day, at a rate of 16.90 $/m2, and the amount to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guards rooms is $ 878.80 
Table 3.3.23: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	13.00 m2/day. 

	2-
	contractor #2 
	26.00 m2/day. 

	3-
	contractor #3
	13.00 m2/day. 

	4-
	contractor #4
	10.40 m2/day. 

	5-
	contractor #5
	13.00 m2/day.  

	6-
	contractor #6
	26.00 m2/day. 

	7-
	contractor #7
	10.40 m2/day.

	8-
	contractor #8
	17.33 m2/day. 

	9-
	contractor #9
	26.00 m2/day.

	10-
	contractor #10
	  5.20 m2/day. 


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 26 m2/day. 

· The lowest productivity is 5.2 m2/day. 
Table 3.3.24: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#2, #6, #9 
	26.00 m2/day
	  2 days

	#8 
	17.33 m2/day
	  3 days

	#1, #3, #5 
	13.00 m2/day
	  4 days

	#4, #7 
	10.40 m2/day
	  5 days

	#10 
	  5.20 m2/day
	10 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #2, contractor #6 and contractor #9 suggested 2 days to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guard’s rooms. 

· It can be noted that the productivity of (26 m2/day) of contractor #2, contractor #6 and contractor #9 is more than the productivity of all contractors (#1, #3, #4, #5, #7, #8, and #10). 

· The productivity of (17.33 m2/day) of contractor #8 is more than the productivity of contractors (#1, #3, #4, #5, #7, and #10).

· The productivity of (13 m2/day) of contractor #1, contractor #3 and contractor #5 is more than the productivity of contractors (#4, #7, and #10).  

· The productivity of (10.4 m2/day) of contractor #4 and contractor #7 is more than the productivity of contractor (#10).

· The lowest productivity of (5.2 m2/day) of contractor #10 who suggested the longest duration (10 days) to execute 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guard’s rooms.

· From the above information on the 10 contractors  as regards the cost,  it can be noted that   the amount of the 10 contractors is as below:-

· The highest amount $ 879.32 of contractor #7. 

· The lowest amount $ 512.72 of contractor #9. 
· The serial amount to execute the 52 m2 of precast terrazzo tiles to floors size (400*100*30) mm thick for guard’s rooms, of the 10 contractors from top to bottom is as below:-
· $ 879.32 Contractor #7. 

· $ 878.80 Contractor #10. 

· $ 805.48 Contractor #2. 

· $ 805.48 Contractor #6.

· $ 732.16 Contractor #1 and contractor #5. 

· $ 659.36 Contractor #3 and contractor #4. 

· $ 585.52 Contractor #8. 

· $ 512.72 Contractor #9.

· It can be noted from the above information that the highest amount $ 879.32 offered by contractor #7 is more than the amount of each of the other contractors (#1, #2, #3, #4, #5, #6, #8, #9, and #10), while the lowest amount is $ 512.72 offered by contractor  #9. 

3.3.12- Bill No. 4- Painting and decoration, Internally, Emulsion PVA- based paint, matt finish for interior, quality in one priming coat and three finishing coats, for application to walls and ceilings, using full coverage putty, including all necessary preparation works and undercoats, application to all heights as required of works, all according to manufacturer (DELUXE or approved equivalent) instructions, complete, To walls     
· Contractor #1 suggested 65 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 65 days = 73.58 m2/day (1 day i.e.,  8 working hours (standard time)), at a rate of 2.82 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 13,488.06

· Contractor #2 suggested 60 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 60 days = 79.72 m2/day, at a rate of 2.81 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 13,440.23

· Contractor #3 suggested 65 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 65 days = 73.58 m2/day, at a rate of 2.82 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 13,488.06 

· Contractor #4 suggested 70 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 70 days = 68.33 m2/day, at a rate of 3.52 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 16,836.16

· Contractor #5 suggested 67 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 67 days = 71.39 m2/day, at a rate of 3.52 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 16,836.16

· Contractor #6 suggested 60 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 60 days = 79.72 m2/day, at a rate of 2.82 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 13,488.06

· Contractor #7 suggested 40 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 40 days = 119.575 m2/day, at a rate of 4.23 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 20,232.09

· Contractor #8 suggested 62 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 62 days = 77.145 m2/day, at a rate of 3.52 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 16,836.16

· Contractor #9 suggested 75 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 75 days = 63.77 m2/day, at a rate of 2.11 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 10,092.13

· Contractor #10 suggested 30 days to execute and finish the 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, i.e., 4,783 m2 / 30 days = 159.43 m2/day, at a rate of 3.52 $/m2, and the amount to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings is $ 16,836.16
Table 3.3.25: The serial productivity of the 10 contractors above is as below:-

	Serial number 
	Contractor number 
	Productivity m3/day. 


	1- 
	contractor #1
	  73.580 m2/day. 

	2-
	contractor #2 
	  79.720 m2/day. 

	3-
	contractor #3
	  73.580 m2/day. 

	4-
	contractor #4
	  68.330 m2/day. 

	5-
	contractor #5
	  71.390 m2/day.  

	6-
	contractor #6
	  79.720 m2/day. 

	7-
	contractor #7
	119.575 m2/day.

	8-
	contractor #8
	  77.145 m2/day. 

	9-
	contractor #9
	  63.770m2/day.

	10-
	contractor #10
	159.430 m2/day. 


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 159.43 m2/day. 

· The lowest productivity is 63.77 m2/day.

Table 3.3.26: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#10 
	159.430 m2/day
	30 days

	#7 
	119.575 m2/day
	40 days

	#2, #6  
	  79.720 m2/day
	60 days

	#8 
	  77.145 m2/day
	62 days

	#1, #3 
	  73.580 m2/day
	65 days

	#5 
	  71.390 m2/day
	67 days

	#4
	  68.330 m2/day
	70 days

	#9
	  63.770 m2/day
	75 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #10 suggested 30 days to execute 4,783 m2 of internally, emulsion PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings. 

· It could be noted that the productivity of (159.43 m2/day) of contractor  #10 is more than the productivity of all contractors (#1, #2, #3, #4, #5,#6, #7, #8, and #9). 

· The productivity of (119.575 m2/day) of contractor #7 is more than the productivity of contractors (#1, #2, #3, #4, #5, #6, #8, and #9).

· The productivity of (79.72 m2/day) of contractor #2 and contractor #6 is more than the productivity of contractors (#1, #3, #4, #5, #8, and #9).  

· The productivity of (77.145 m2/day) of contractor #8 is more than the productivity of contractor ((#1, #3, #4, #5, and #9). 

· The productivity of (73.58 m2/day) of contractor #1 and contractor #3 is more than the productivity of contractors (#4, #5, and #9).

· The productivity of (71.39 m2/day) of contractor #5 is more than the productivity of contractors ((#4, and #9). 

· The productivity of (68.33 m2/day) of contractor #4 is more than the productivity of contractor ((#9). 

· The lowest productivity of  (63.77 m2/day) of contractor  #9 who suggested the longest duration (75 days) to execute 4,783 m2 of internally, emulsions PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings. 

· From the above information on the 10 contractors  as regards the cost,  it can be noted that  the amount of the 10 contractors is as below:-

· The highest amount $ 20,232.09 of contractor #7.
· The lowest amount $ 10,092.13 of contractor #9.
· The serial amount to execute the 4,783 m2 of internally, emulsions PVA – based paint matt finish for interior quality in one priming coat and three finishing coats for application to walls and ceilings, of the 10 contractors from top to bottom is as below:-

· $ 20,232.09 Contractor #7.
· $ 16,836.16 Contractor #4, contractor #5, contractor #8 and contractor #10. 

· $ 13,488.06 Contractor #1 and contractor #3 and contractor #6. 

· $ 13,440.23 Contractor #2. 

· $ 10,092.13 Contractor #9.
· It can be noted from the above information that  the highest amount $ 20,232.09 offered by contractor  #7 is more than the amount of each of the other contractors (#1, #2, #3, #4, #5, #6, #8, #9, and #10), while the lowest amount $ 10,092.13 offered by contractor  #9.

3.3.13- Bill No. 5- Fittings and Equipments, Corner Guards Supply and fix rubber corner guards for columns at parking areas, fixed with stainless steel flathead fastener flush and plastic cement adhesive according to manufacturer instructions and detailed drawing, (100*100) mm, 1,200 mm height:- 
· Contractor #1 suggested 7 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 7 days = 0.57 no. /day (1 day i.e., 8 working hours (standard time)), at a rate of 210 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 840

· Contractor #2 suggested 4 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 4 days = 1 no. /day, at a rate of 42.25 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 169

· Contractor #3 suggested 5 days to finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 5 days = 0.8 no. /day, at a rate of 211.27 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 845.08 

· Contractor #4 suggested 8 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 8 days = 0.5 no. /day, at a rate of 28.17 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 112.68

· Contractor #5 suggested 8 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 8 days = 0.5 no. /day at a rate of 197.18 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 788.72

· Contractor #6 suggested 6 days to execute and finish the 4 nr. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 6 days = 0.67 no. /day, at a rate of 225.35 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 901.40

· Contractor #7 suggested 2 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 2 days = 2 no. /day, at a rate of 56.34 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 225.36

· Contractor #8 suggested 6 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, i.e., 4 no. / 6 days = 0.67 no. /day, at a rate of 225.35 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 901.40

· Contractor #9 suggested 9 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height,   i.e., 4 no. / 9 days = 0.45 no. /day, at a rate of 42.25 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 169

· Contractor #10 suggested 7 days to execute and finish the 4 no. (number) of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height,   i.e., 4 no. / 7 days = 0.57 no. /day, at a rate of 126.76 $/no. And the amount to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height is $ 507.04

Table 3.3.27: The serial productivity of the 10 contractors above is as below:-
	Serial number 
	Contractor number 
	Productivity no. /day

. 


	1- 
	contractor #1
	0.57 no./day 

	2-
	contractor #2 
	1.00 no. /day

	3-
	contractor #3
	0.80 no. /day

	4-
	contractor #4
	0.50no. /day

	5-
	contractor #5
	0.50 no. /day

	6-
	contractor #6
	0.67 no. /day 

	7-
	contractor #7
	2.00 no. /day

	8-
	contractor #8
	0.67 no. /day 

	9-
	contractor #9
	0.45 no. /day

	10-
	contractor #10
	0.57 no. /day


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 2 no. /day

· The lowest productivity is 0.45 no. /day 
Table 3.3.28: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#7
	2.00 No. /day
	2 days

	#2
	1.00 No. /day
	4 days

	#3
	0.80 No. /day
	5 days

	#6, #8
	0.67 No. /day
	6 days

	#1, #10
	0.57 No. /day
	7 days

	#4, #5
	0.50 No. /day
	8 days

	#9
	0.45 No. /day
	9 days


· It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #7 suggested 2 days to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height. 

· It can be noted that the productivity of (2 no. /day) of contractor  #7 is more than the productivity of all contractors (#1, #2, #3, #4, #5, #6, #8, #9, and #10). 

· The productivity of (1 no. /day) of contractor  #2 is more than the productivity of contractors (#1, #3, #4, #5, #6, #8, #9, and #10).

· The productivity of (0.8 no. /day) of contractor  #3 is more than the productivity of contractors (#1, #4, #5, #6, #8, #9, and #10).  

· The productivity of (0.67 no. /day) of contractor #6 and contractor #8 is more than the productivity of contractor  (#1, #4, #5, #9, and #10). 

· The productivity of (0.57 no. /day) of contractor #1 and contractor #10 is more than the productivity of contractors (#4, #5, and #9).

· The productivity of (0.5 no. /day) of contractor #4 and contractor #5 is more than the productivity of contractor (#9). 

· The lowest productivity of (0.45 no. /day) of contractor #9 who suggested the longest duration (9 days) to execute 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height. 

· From the above information on the 10 contractors  as regards the cost,  it can be noted that  the amount of the 10 contractors is as below:-

· The highest amount $ 901.40 of contractor #6 and contractor #8. 

· The lowest amount $ 112.68 of contractor #4.

· The serial amount to execute the 4 no. of supply and fix rubber corner guards for columns at parking areas size (100*100) mm, 1,200 mm height, of the 10 contractors from top to bottom is as below:-

· $ 901.40 Contractor #6 and contractor #8.
· $ 845.08 Contractor #3. 

· $ 840 Contractor #1.

· $ 788.72 Contractor #5. 

· $ 507.04 Contractor #10.  

· $ 225.36 Contractor #7. 

· $ 169 Contractor #2 and contractor #9.

· $ 112.68 Contractor #4. 

· It can be noted from the above information that the highest amount $ 901.40 offered by contractor #6 and contractor #8 is more than the amount of each of the other contractors (#1, #2, #3, #4, #5, #7, #9, and #10), while the lowest amount $ 112.68 offered by contractor  #4.

3.3.14- Bill No. 6- Planting, Agricultural soil of clean selected top soil suitable for planting purposes, including laying at planting zones as per drawings 
· Contractor #1 suggested 22 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 22 days = 11.55 m3/day (1 day i.e.,  8 working hours (standard time)), at a rate of 15.49 $/m3, and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 3,934.46 

· Contractor #2 suggested 20 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 20 days = 12.7 m3/day, at a rate of 4.22 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 1,071.88

· Contractor #3 suggested 23 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e.,  254 m3 / 23 days = 11.04 m3/day, at a rate of 11.27 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 2,862.58 

· Contractor #4 suggested 22 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 22 days = 11.55 m3/day, at a rate of 21.13 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 5,367.02

· Contractor #5 suggested 25 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 25 days = 10.16 m3/day at a rate of 9.85 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 2,501.90

· Contractor #6 suggested 23 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 23 days = 11.04 m3/day, at a rate of 14.08 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 3,576.32

· Contractor #7 suggested 10 days to finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 10 days = 25.4 m3/day, at a rate of 10.57 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 2,684.78

· Contractor #8 suggested 24 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 24 days = 10.58 m3/day, at a rate of 15.49 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 3,934.46

· Contractor #9 suggested 21 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 21 days = 12.10 m3/day, at a rate of 14.08 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 3,576.32

· Contractor #10 suggested 15 days to execute and finish the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes, i.e., 254 m3 / 15 days = 16.93 m3/day, at a rate of 77.46 $/m3 and the amount to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes is $ 19,674.

Table 3.3.29: The serial productivity of the 10 contractors above is as below:-
	Serial number 
	Contractor number 
	Productivity m3/day.  

	1- 
	contractor #1
	11.55 m3/day. 

	2-
	contractor #2 
	12.70 m3/day.

	3-
	contractor #3
	11.04 m3/day.

	4-
	contractor #4
	11.55 m3/day. 

	5-
	contractor #5
	10.16 m3/day.

	6-
	contractor #6
	11.04 m3/day. 

	7-
	contractor #7
	25.40 m3/day. 

	8-
	contractor #8
	10.58 m3/day.

	9-
	contractor #9
	12.10 m3/day.

	10-
	contractor #10
	16.93 m3/day


· It can be noted from the above information that the productivity of the 10 contractors is as below:- 

· The highest productivity is 25.40 m3/day. 

· The lowest productivity is 10.16 m3/day.
Table 3.3.30: The serial productivity of the 10 contractors from top to bottom is as below:-

	Number of contractor
	Productivity
	Duration

	#7 
	25.40 m3/day
	10 days

	#10 
	16.93 m3/day
	15 days

	#2 
	12.70 m3/day
	20 days

	#9
	12.10 m3/day
	21days

	#1, #4
	11.55 m3/day
	22 days

	#3, #6  
	11.04 m3/day
	23 days

	#8 
	10.58 m3/day
	24 days

	#5 
	10.16 m3/day
	25 days


·  It can be noted that when the duration is short, the productivity is high because contractor wants to execute a specific work in a short time. For example, contractor #7 suggested 10 days to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes.

· It can be noted that the productivity of (25.4 m3/day) of contractor #7 is more than the productivity of all contractors (#1, #2, #3, #4, #5, #6, #8, #9, and #10). 

· The productivity of (16.93 m3/day) of contractor #10 is more than the productivity of contractors (#1, #2, #3, #4, #5, #6, #8, and #9). 

· The productivity of (12.7 m3/day) of contractor #2 is more than the productivity of contractors (#1, #3, #4, #5, #6, #8, and #9).  

· The productivity of (12.10 m3/day) of contractor #9 is more than the productivity of contractor (#1, #3, #4, #5, #6, and #8). 

· The productivity of (11.55 m3/day) of contractor #1 and contractor #4 is more than the productivity of contractors (#3, #5, #6, and #8).

· The productivity of (11.04 m3/day) of contractor #3 and contractor #6 is more than the productivity of contractor (#5, and #8). 

· The productivity of (10.58 m3/day) of contractor #8 is more than the productivity of contractor (#5). 

· The lowest productivity of (10.16 m3/day) is the productivity of contractor #5 who suggested the longest duration (25 days) to execute 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes.

· From the above information on the 10 contractors as regards the cost, it can be noted that  the amount of the 10 contractors is as below:-

· The highest amount $ 19,674.84 of contractor #10.  

· The lowest amount $ 1,071.88 of contractor #2.  

· The serial amount to execute the 254 m3 of agricultural soil of clean selected top soil suitable for planting purposes of the 10 contractors from top to bottom is as below:-

· $ 19,674.84 Contractor #10.  

· $ 5,367.02 Contractor #4.

· $ 3,934.46 Contractor #1 and contractor #8. 

· $ 3,576.32 Contractor #6 and contractor #9.

· $ 2,862.58 Contractor #3. 

· $ 2,684.78 Contractor #7. 

· $ 2,501.90 Contractor #5. 

· $ 1,071.88 Contractor #2. 

· It can be noted from the above information that the highest amount $ 19,674.84 offered by contractor  #10 is more than the amount of each of the other contractors (#1, #2, #3, #4, #5, #6, #7, #8, and #9), while the lowest amount $ 1,071.88 offered by contractor  #2.   

3.4 ESTIMATING PROJECT COSTS. CONTRACTOR’S BID ESTIMATE
Contractor’s bid estimate for a successful project must bid low enough to obtain and get the work, yet high enough to make a profit. 

Many people in the construction industry think of estimating as a more or less structured undertaking like engineering design. But a look at bids received for a typical project in a competitive area will sometimes show more than 50 percent difference between the low and high bidders.

For many years, numerous successful smaller contractors were able to compete effectively using the unit-cost system in which overall unit costs, including costs of labor, material, equipment, and overhead, were applied directly to actual quantity takeoffs. 

However, with the sharp price changes for all components in recent years, this method is becoming increasingly rare in successful companies. Almost all successful contractors now estimate new projects with separate categories and evaluations for labor, materials, equipment usage, and subcontractors.

General contractors acting as professional construction managers must develop in house estimating capability for electrical, plumbing, piping, roofing etc.
3.5 INFLUENCE OF PROJECT TYPE AND PROCUREMENT METHOD ON REWORK COSTS IN BUILDING CONSTRUCTION PROJECTS

While it is widely recognized that additional costs due to rework can have an adverse effect on project performance, limited empirical research has been done to investigate the influencing factors. 

The research presented in this paper aims to determine the influence of different project types and procurement methods on rework costs in construction projects. 

Using a questionnaire survey, rework costs were obtained from 161 Australian construction projects. 

The direct and indirect consequences of rework are analyzed and discussed. 

It is shown that, contrary to expectation, rework costs do not differ relative to project type or procurement method. In addition, it was found rework contributed to 52% of a project's cost growth and that 26% of the variance in cost growth was attributable to changes due to direct rework. 

To reduce rework costs and therefore improve project performance, it is posited that construction organizations begin to consider and measure them, so that an understanding of their magnitude can be captured, root causes identified, and effective prevention strategies implemented. 
3.6 FACTORS INFLUENCING CONSTRUCTION PRODUCTIVITY.

3.6.1- External factors:-

Nature of the industry

The traditional separation of the design and construction functions has affected construction productivity through waiting for drawings, design changes and subsequent rework.

The construction client 
Construction clients have sometimes been impediments to construction productivity because of their lack of, or too little, knowledge of construction procedures and hence employment of project managers, architects, engineers and quantity surveyors.

Weather 

Being an outdoor industry; construction experiences various climatic conditions affecting labor productivity. 

As reported by Markham [1942] the work force functions most efficiently at ambient temperatures between 60 and 76 degree F with a moderate 40-70 percentage humidity. 

Hot and wet climates are far less conducive to mental and physical energy, and tropical climates do not favor muscular activity generating much body heat and discomfort.

Level of economic development 

Global construction industry productivity depends greatly on the general level of economic development and buoyancy. 

If the economy booms with money available to carry out development projects, construction industry productivity should increase, while productivity suffers most during recession or a downturn in economic fortunes; these factors are all intermingled with political stability in determining to a great extent the level of investment.
3.6.2- Internal factors:-

Management 

In Taylor’s [1961] advocating of scientific management, responsibility for employing, training and equipping workers for the job in order to achieve optimum productivity belongs to management through proper plans, control and coordination of resources. 

With increased project size and complexity this responsibility has become even more important; management inadequacies can result in a waste of resources with consequent losses in productivity.

Technology 

Productivity improves with the proper use of plant and tools; For example, digging with an excavator will produce more than manual digging. 

A part from quantity, quality also generally improves when suitable machines are used. 

New technology is constantly being introduced to the construction industry, perhaps to cope with current skills shortages.

Labor

With labor being a major influential factor in construction productivity, Maloney [1983] showed that the level of productivity is directly related to the `driving, induced and restraining forces acting upon workers`- that is, their motivation. 

Although the direct influence of labor can not be note that clearly when productivity is perceived globally, as far as on-site productivity is concerned labor acts as the hub for other resources and hence is a major controlling variable in construction productivity.   
                 

The personal attributes of the worker can also affect productivity in a particular trade, craft or operation through; [1] skills, qualifications, training and experience, [2] innate ability—both physical and mental energy—and [3] the intensity of the application of both skills and innate ability to the production process, Although construction might appear to a simple or untrained person as mere physical exertion, the skill comes only through proper training and experience.
Unions

Unions are commonly note that by management as having negative influences on workers` productivity and in certain instances can be very influential. 

Unions are alleged to be against productivity growth because they perceive it as a threat to job security, and therefore often accused of working against the interest of the society. 
3.7 PRODUCTIVITY IN ON-SITE CONSTRUCTION – THE STATE OF THE ART AND A PRESCRIPTION FOR IMPROVING IT. CONSTRUCTION INDUSTRY PERFORMANCE – THE STATE OF THE ART
The construction industry builds for industry, business, individuals, and governmental agencies. 

all about us are plants, buildings, roads, housing, systems to supply water and dispose of wastes and many other facilities that are required to keep our modern society viable. 

In the United States, construction is nearly its largest industry. 

In 1986 the construction industry employed about 4.4 million people; in all its phases, expenditures were $389 billion dollars, or 9 percent of the gross national product.

Some predict that it will continue to do so because of regulation; lower expenditures for plants, buildings, housing, and other facilities by private interests; decreased government spending; and, possibly high interest rates. 

In addition, foreign contractors, many of whom have strong engineering, management, and research capabilities, are increasingly challenging American firms for work overseas as well as at home. 

For example, Japanese, German, and French firms are acquiring partial owner ship in U.S. construction firms and, in a few instances, establishing their own companies.             
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