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Chapter One: Introduction
1.1 Description of the clinic and importance of the clinic:
    Description of the clinic: - Prince Mohammed bin Rashid Al Maktoom Clinic center, is one of the existing medical centers in the governorate of Nablus, which was constructed in 2004. This clinic consists of four stories of total area (2235 m2), the total height of the building (17.75m). 

     It was designed by Al-Asas engineering office and implemented by Al-Radwan office. It’s funding came from the United Arab Emirates.

     The importance of the clinic: - The Clinic -as a medical center- is one of the important buildings in the nation in all parts of the world.  It provides fastest and shortest way for the patient to receive the necessary treatment. In such buildings it must be taken into account the specific standards and specifications to be able to withstand against disasters. Do people imagine the amount of losses that may occur in the event of an earthquake and the collapse of these buildings, especially if they include large numbers of patients?
1.2Location:

1. Geographic location: - The clinic is located in the eastern side of Nablus city in Balata village, near Mezzos Al-Masri School

2.  Soil site: - This structure was built over clayey soil with bearing capacity 2.2kg/cm², estimated depending on the nature of the region, and field tests from the adjacent sites.
1.3 SAP:

    SAP is considered one of the excellent and famous programs that are specialized in structural analysis in the world.  
Using this program allow to doing the checks on structural element that need.
1.4 Materials of construction: 
    The materials used in this project are:- 
1. Reinforced concrete of cubic strength 300kg/cm² (equivalent cylinder strength 240kg/cm2).

2. Walls cubic strength is 150kg/cm² (equivalent cylinder strength 120kg/cm2), 

3. Density of concrete is (2.5t/m³).

4.  The rest of the materials are assumed to have the following properties: 

Density of tiles is 2.6t/m3.
Density of stone is 2.6t/m3.

Density of un-reinforced concrete is 2.3t/m3.

Density of sand is 2t/m3.

Density of block is 1.2t/m3.

Chapter Two: Objective, Assumptions, and Method of construction.
2.1 Objective:

    The main purpose of the second part of graduation project is to merge between the theoretical and practical part.                                                                  
    This part will allow understanding the real meaning of the management and apply it in a real case that has been done.                                                                   

2.2 Assumptions:

* Working days are all days except Fridays and holidays.
*The electrical and mechanical work done by sub contractor.
*All money paid by U.S Dollar ($) and the fixed value of Dollar according to local coin was (1$=3.5 NIS).                                                
2.3 The method of construction:
    In this project and by using two method of construction the result obtained as follows:                                                                                                                                 

The first method:

* Finishing all sub structure works and immediately begins the super structure works. The super structure work consists of five stories that are; Basement, ground, first, second and third floors. After finishing the structural work begin the finishing work.                                                                                                             

 The second method:

*Finishing all sub structure works and immediately begins the super structure works and after finishing the structural works for the basement floor begins the finishing works in it then after finishing the structural work for the ground floor begin the finishing works and this method implementing to the rest floors. 
By using the second method many advantages gained:

1. Reduce time of completion of the project and Exploitation resources
2. Reduce the risk: non linear activity will reduce the critical activity; although it may increase the risk at resources allocation and availability.                        
( The second method is not applicable since many factors govern the implementing of this method in this project. Some of these factors are:                                                                       
1. The location where the project constructed; the project was constructed in a small residential area.                                                                                                                                     
2. The area of the project is small compared with other large projects so there was a little freedom to finish the construction work for one story and then begin to finishing work.          
 3. Since the building was constructed on clayey soil with bearing capacity of (2.2kg/cm2) so there is a probability of the soil to swell, for this reason the best thing can do is to leave the building without finishing until the construction work finished then start the finishing work.                                                                                                                                                            
Chapter Three: Work Breakdown Structure

Work Breakdown Structure (WBS)
    As mentioned previously (in part I) the WBS can be done according to the levels that make it easers to make the measurement and controlling the project at best condition.

    WBS of this project started from the main element which is ''Al-Maktoom Clinic Center'' as one element and then detailed to smaller elements until reach package unit.

The project was divided into four levels which are:
1. 1st level: Clinic.

2. 2nd level: Civil and Structure, Mechanical and Electrical.

3. 3rd level: Sub. And Super Structure and Finishing.

4. 4th level: Activities.

The figure on the next page shows the WBS of the project:
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Chapter Four: Activities List
    As the (WBS) is accomplished and depending upon the way of construction the IDS of the activities were gotten, the activities were named according to the international method of naming, so any person can easily return to each activity.
	Activity name
	ID

	Al-Maktoom Clinic Center
	1

	Civil and Structural 
	1.1

	Sub Structure
	1.1.1

	Earth Work
	1.1.1.1

	Preparing Access Road
	1.1.1.1.1

	Leveling Excavation To Reduce Level
	1.1.1.1.2

	Site Investigation &Geotechnical Report
	1.1.1.1.3

	Excavation For Foundation
	1.1.1.1.4

	Foundation
	1.1.1.2

	R.C For Foundations
	1.1.1.2.1

	Bituminous Isolation 
	1.1.1.2.2

	Tie Beam Preparation
	1.1.1.2.3

	Base coarse & Compaction Under slab on grade
	1.1.1.2.4

	Slab On Grade
	1.1.1.2.5

	Super Structure
	1.1.2

	Basement Floor
	1.1.2.1

	Roof slab for basement
	1.1.2.1.2

	R.C for shear wall
	1.1.2.1.3

	R.C for Columns
	1.1.2.1.4

	Internal Block Work
	1.1.2.1.5

	Curing &De-Shuttering
	1.1.2.1.6

	Ground Floor
	1.1.2.2

	Stone Work
	1.1.2.2.1

	Roof Slab For G.F
	1.1.2.2.2

	R.C for Columns
	1.1.2.2.3

	Internal Block work
	1.1.2.2.4

	Curing & De-Shuttering
	1.1.2.2.5

	1st Floor
	1.1.2.3

	Stone Work
	1.1.2.3.1

	Roof Slab For 1st Floor
	1.1.2.3.2

	R.C for Columns
	1.1.2.3.3

	Internal Block work
	1.1.2.3.4

	Curing & De-Shuttering
	1.1.2.3.5

	2nd Floor
	1.1.2.4

	Stone Work
	1.1.2.4.1

	Roof Slab For 2nd Floor
	1.1.2.4.2

	R.C for Columns
	1.1.2.4.3

	Internal Block work
	1.1.2.4.4

	Curing & De-Shuttering
	1.1.2.4.5

	3rd Floor
	1.1.2.5

	Stone Work
	1.1.2.5.1

	Roof Slab For 3rd Floor
	1.1.2.5.1

	R.C for Columns
	1.1.2.5.2

	Internal Block work
	1.1.2.5.3

	Curing & De-Shuttering
	1.1.2.5.4

	R.C for Parapet
	1.1.2.5.5

	Finishing Works
	1.1.3

	Wood Borders for doors
	1.1.3.1

	Wood & Aluminums Works 
	1.1.3.2

	Tiles Work
	1.1.3.3

	Plastering
	1.1.3.4

	Local Marble for Windows
	1.1.3.5

	Internal epoxy Painting
	1.1.3.6

	False ceiling Installation
	1.1.3.7

	External Stone Clading
	1.1.3.8

	Cleaning Site area
	1.1.3.9

	External Works
	1.1.4

	Slab on Grade &Curb stone & tiling 
	1.1.4.1

	Septic Tank
	1.1.4.2

	R.C for Walls & Boundary
	1.1.4.3

	R.C for Foundation for Boundary Walls
	1.1.4.4

	Excavation For Foundation for External walls
	1.1.4.5

	Cleaning The site
	1.1.4.6

	Blinding under foundations
	1.1.4.7

	Bituminous Isolation For Buried Parts
	1.1.4.8

	Asphalt Yard Preparation
	1.1.4.9


Chapter Five: Bill of quantity preparation, Activities Durations
5.1 Bill of quantity preparation: 
    The preparations of this stage were done depending on drawing and details of the drawings and the specifications of this project.
    The calculations were made according to the materials used and the type of materials to be used (see Section 1.4).And the Units of the materials. Such as: the concrete was calculated according to its volume (m3), the steel was calculated according to its Length then this length converted to weight (ton), and the block by number. The other calculations were done by m, m2, m3or lump sum.
The bill of quantity of this project is shown at appendix (B)

5.2 Activities duration: 
    The activity duration depend on the productivity of labor and machines  
    The productivity is defined as the amount of work that can be done per unit time (hour, day, and month)
The duration of activity calculated by using the following equation: 

(Duration = quantity of activity \ productivity)
The durations of the activities are shown in appendix C.
Chapter Six: Resources, Network Preparation
6.1 Resources:

    According to the nature of the project and the availability of the resources the resource assumed to be the same at all levels of the project to avoid fluctuating of the resources. 
    At this project the mechanical and electrical work given to sub contractor; In order to distribute the risk. 
6.2 The network preparation: 
    The relationships between activities divided to:

1. Finish to start relationship (F.S).

2. Start to Start relationship (S.S).

3. Start to finish relationship (S.F).

4. Finish to finish relationship (F.F).
( In this project most of the relationships between activities were (F.S) and some of the activities the relationships were (S.S)
Critical path is determined by calculating total float and free float for each activities using computer software (Primavera).
· Appendix C shows the network for the project
Chapter Seven: Checks on structural elements
7.1 Checks on structural element: 

Loads:

1.  Dead loads: - it is the permanent static forces, resulting from the weight of each element in the structure such as slab, beams, columns, internal and external walls.

2.  Super imposed dead loads (S.I.D): these include loads from all non-structural elements which will remain constant in the building, such as the weight of tiles, partitions, weight of fill under the tiles and mortar. The assumed super imposed loads are (0.444 t/m2).
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(Assume weight of partitions = 0.1 ton/m2
S.I.D=0.344+0.1 = 0.444 ton /m2
3. The total dead load given is 906kg/m2. 

4. Live loads: - the loads resulting from the use of structure, these loads are variable with time and usually are distributed randomly on the structure, and include the weight of machinery, tools and people. The assumed live load in this building is (400 kg /m2).
7.2 Columns, beams and footings:

    The Ground Floor story (G.F) contains 19 beams from the 21 beams defined in the project (B-1, B-21).  All beams are drop of depth 35cm except B-21 with depth of 65cm as shown in table (1). 

(The area of the slab = 415 m2 (See appendix D)
    Column numbers are (25) distributed to the building with dimensions as shown in Table (1), which has been summarized from the structural plans.(Note: story height= 3.6m)
Table (1): Beam dimensions taken from the structural plans. (See Appendix D)
	Beams
	B-1
	B-2
	B-3
	B-4
	B-5
	B-6
	B-7
	B-8
	B-9
	B-10
	B-11
	B-12
	B-13

	Dim.

) cm(
	Width
*

Depth
	100
*
35
	100*

35
	90 *
35
	90
*
35
	90
*
35
	80
*
35
	80
*
35
	80
*
35
	80
*
35
	80
*
35
	80
*
35
	60
*
35
	60
*
35


	Beams
	B-14
	B-15
	B-16
	B-17
	B-18
	B-19
	B-20
	B-21

	Dim.

) cm(
	width
*

depth
	60

*

35
	60

*

35
	60
*
35
	50 *
35
	50
*
35
	40
*
35
	20
*
35
	20
*
65


Table (2): Column dimensions taken from structural plans (See Appendix D).
	Columns
	Dimension (cm)
	reinforcement
	Number

	
	Diameter
	
	

	C1
	50
	16Φ16mm
	3

	C2
	50
	16Φ14mm
	2


	Columns
	Depth
	Width
	reinforcement
	Number

	C3+C8
	50
	50
	16Φ14mm
	5

	C4+C5
	40
	40
	12Φ14mm
	9

	C6
	30
	80
	14Φ16mm
	2

	C7
	20
	80
	10Φ14mm
	4


Table (3): Footings dimensions taken from structural plans (See Appendix D).
	Footings
	Depth
(cm)
	Width
(cm)
	Depths
(cm)
	Number

	F1
	320
	320
	60
	2

	F2
	290
	290
	60
	3

	F3
	300
	300
	60
	3

	F4
	250
	250
	50
	8

	F5
	210
	210
	50
	1

	F6
	320
	270
	60
	2

	F7
	550
	110
	60
	2

	F8
	320
	320
	60
	2

	F9
	300
	260
	50
	1


7.3 Check on the Design of slab:

Introduction:
     Slab is considered one of the most important structural members in the structure, because it transmits axial and lateral loads to the beams and columns, which transmit these loads to the ground through foundation, so it’s reinforced to resist bending moment and torsion forces.

We’ll take the slab of basement floor as a specimen to evaluate the reinforcement of the slab.
Check on the Design of slab required: 

1. Bending resistance check:
    The quantities of steel required can be calculated as shown later.

2. Shear resistance check:

    The basic factor which is considered basic in the resistance of shear forces is the composition of concretes itself, ØVc ≥ Vu( ok
(Check of slabs using SAP and manual checks.

   According to SAP2000 and from static analysis we got the values of moment that act on slab, consequently the quantity of steel can be calculated by manual calculation, as follows:-

Bending resistance:
( Checks:
(X-direction
Design of column strip (x-direction):-
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(Design of middle strip(x-direction)
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*Dimension of ribbed slab = 35*52 cm.

*Width of rib = 12cm.

* Fy = 4200kg/cm2.

* Fc= 240kg/cm2
*Bending moment positive=3ton.m/m.

*Bending moment of ribbed slab= 0.52*3 =1.56 ton.m/rib
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As = 0.0033*52*33 = 5.66cm2.

Use 4Ø14/rib.

From drawings: 2Ø12/rib (see appendix D).
*Bending moment negative in x-direction=4.075t.m/m.

*Bending moment of ribbed slab=0.52*4.075= 2.119ton.m/rib.
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               As = 0.0033*52*33 = 5.66cm2.

          (Use 4Ø14/rib.

          (From drawings: 2Ø12/rib (see appendix D).
Bending resistance:

(Y-direction
Design of column strip:
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Design of middle strip:
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Bending moment positive =3.22ton/m.

Bending moment of ribbed slab= 0.52*3.22=1.674ton.m/rib.
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             As =0. 0033*52*33 = 5.66cm2.

        (Use 4Ø14.

       (From drawings: - 2Ø12/rib (see appendix).
Bending moment negative in Y-direction=5.9ton.m/m.

Bending moment of ribbed slab=0.52*5.9=3.068ton.m/rib.
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              As = 0.0033*52*33 = 5.66cm2.

         (Use 4Ø14.

        (From drawings: - 2Ø12/rib (see appendix D).

Shear forces on slab:
The shear force on slab in X-direction (taken from SAP2000):

Vu=3.5t/m

Vu=3.5*0.52=1.82t/rib
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ØVc=0.75*0.53*1.1*[image: image12.png]V240



*0.12*0.32*10       
ØVc =2.6 ton
ØVc ≥ Vu ( OK.

The shear force on slab in y-direction (taken from SAP2000):-

Vu=3.5t/m

Vu=3.5*0.52=1.82t/rib
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ØVc=0.75*0.53*1.1*[image: image15.png]V240



*0.12*0.32*10

 ØVc =2.6 ton
ØVc ≥ Vu ( OK.

7.4 Check on the Design of beams

Introduction:
    Beams are structural members that transmit horizontal and vertical loads from the slab to the columns and walls, thus they must be able to resist bending moment, shear and torsion forces. So a manual check can be done on beam B7 which located between (C2and C15). (See appendix D). 

Check on the Design of beams required:

1. Bending resistance check:

2. Shear resistance check:

    The concrete is considered an important factor in the resisting of shear force, and the 

Shear force carried by beam: Vn=Vu/Φ................ Φ=0.75

Shear force carried by concrete: [image: image17.png]Ve=053+\Fc+b+d




Shear force carried by steel: Vs= Vn - Vc 
( Checks:

1. Bending resistance (for beam B-7): [image: image18.png]10
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Note:-The values of B.M are taken from SAP2000

Beam dimension: 80*35 

fc = 240 kg/cm2
fy = 4200 kg/cm2
B.M-ve = 10 ton.m
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     As = 0.0038 *80*30 = 9.12 cm2
     # of bar (Φ16) =use 5Φ16 (From drawings 5Φ16+4Φ14 ( OK (See Appendix D).
B.M+ve =5 ton.m
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              Use 
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As = 0.0033 *80*30 = 7.92 cm2

# of bar (Φ14) = 5Φ14 (From drawings 10Φ16 ( OK (See Appendix D). 

2. Shear resistance (for beam B-7):
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At mid distance Y=2.9m no shear reinforcement (v=0t)

X=0.25m (half width of column)
Force at distance d from face of support Vu=9.32t      [image: image22.png]



Vn=9.32/0.75=12.43 t
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Because Vc >Vn use shear reinforcement

If Vc  ≥ Vn ≥ V​c/2.............min shear reinforcement

Min area of steel                    
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The distance between stirrup in plans = 20 cm (see appendix D).
7.5 Check on the Design of columns:

Introduction:
    Columns are vertical structural members that transmit axial compressive loads with or without moment.  They transmit loads from the floor and roof to the foundation, thus they are very important part of the structure and they need a good design, otherwise the structure collapse.

Check on the Design of columns required (steps 1-4):

    Failure in columns may occur due to failure in concrete crushing or buckling, 

    The analysis shows that there are some columns have area of steel less than area of steel required that will affect the edge columns by reduce the resisting moment and make some cracks.
(Checks:

1. Slenderness ratio. (On C1)
*K=0.6
*Lu = 3.6- 0.35 =3.25m

*Dimensions:  D = 50cm

*r = 0.25d = 0.25*50 =12.5cm ( r=0.25d (circular section)

*for braced column:-
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2.  Area of steel in column

*Wu on column:-

D.L on column = O.W beams + D.L slab = {(4*4) +5.1} +159.5= 180.6ton.
L.L=5*29*0.4=58ton.

Wu = 1.2*180.6 +1.6*58 =309.5ton

Area of column= [image: image34.png]50°



 = 1963cm2
Ø=0.70 (spirally reinforced column)

&=0.85 (spirally reinforced column)
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  =309.5*103 =0.85*0.70*{0.85*240*(1963-As) +As*4200}  ( Get, As = 30cm2
· From plans =32.15cm2 (see appendix).

· Number of steel bars (Ø16) =30/2.01=15Ø16.

· Number of steel bars from drawings (Ø16) =16Ø16 ( ok (See Appendix D).
3. Percentage of steel (% As):
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4. Vertical distance between straps:
Distance between straps from drawings =15cm (see appendix D), and this is within specifications.
7.6 Check on the Design of footing:

Introduction:
    Footings considered one of  the most important members in the structure, because they transfer all loads from columns to the earth,  so they are designed to be able to deal with these loads,  taking into  account the ability of soil to carry that weights, to insure that no total or particular settlement occur in the footing.
(Checks:

1. Bearing of soil under footing:-

Footing (F4) was chosen to make check on it:

Footing dimension=250*250*50cm and Column dimension =40*40cm (see appendix D).

2. Check on Punching shear:-

From SAP2000 the values of load were as follows:
DL=105.4 ton.

LL=17.75 ton.
Wu= 1.2*105.4+1.6*17.75 = 154.88 ton
UR=[image: image38.png]12DL+1ELL
DLLL



   = 1.258(percent of ultimate load to service load) 
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bo= 4*(40+40) =320cm
[image: image57.wmf]OK

         

201.13

 

>

394.2ton 

=

Vc


=24.77ton/m2
                                  

Vu=24.77(2.5*2.5-(0.4+0.4)2) =150.85 ton
[image: image58.wmf]m

ton

Mn

.

17

.

15

9

.

0

65

.

13

=

=


[image: image59.wmf]m

ton

Mu

.

65

.

13

2

05

.

1

*

77

.

24

2

=

=


3-Check on wide beam shear:
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4-Bending moment resistance:

Bending moment applied on footing:
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As= 0.00257*40*100 =10.3cm2/m.

As (total) =10.3*2.5=25.75cm2(both direction).

· #of bars (Ø12) = 23Ø12.

· #of bars from plans=25Ø12 (see appendix D)( ok
· Note: Appendix A shows all equations used in doing checks.

Chapter Eight: Risk Case
Weather risk

There are two scenarios for weather management 

1- Adding specific time for every activity affected by weather and cannot work in it during rain fall, speedy wind  

2- Adding specific time at the end of project 

    At this project scenario one is used. And because the political issues that surrounding the project location about 5days added to each month in order to avoid the closure problems.     

· The overall duration of the project was 264 working days and the calendar days was 
"24 March 2010 –26 February2011"(See Appendix C)
Chapter Nine: Project constrains

Financial Constrain:
    The financial risk is the most serious risk facing the manager of this project since the payments was fluctuated from time to another.

     To solve this problem the manager should take bank loan to cover the financial shortcoming in the project.

     The manager takes bank loan of (110000$) with interest rate of (5%) annually this value equal to (0.833%) within two month. The amount of this interest about (920$) is negligible compared with stopping the project two months and delay the project.  

Chapter Ten: Results

The following shows some details for cost and time

Total cost of project calculated using Primavera project is      (701395.20 $)

Some cost details:

· The cost for Structural Work is (369635.3) $ (52.7%) from total cost (including finishing which costs (84167.4) $ (12%) from total cost.
· The cost for Mechanical Work is (142383.2) $ (20.3%) from total cost.

· The cost for Electrical Work is (105209.3) $ (15%) from total cost.

Profit = 15940.8 $
Overhead = 79704 $
The price of the project (includes cost and profit) = 797040.00 $

S-Curves:
    For this project the S-Curve this is done by plotting cumulative price with time as shown in the figure.

The S curves were drawn consists of tow curves:
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One of the S curves was drawn based on early start date and the other was based on late start date, and the project was executed according to the target curve which lies between the previous two curves.

Chapter Eleven: Recommendations
The recommendations that can be driven from this project are as the following:
· The project should be broken into units, according to the work breakdown structure, and cost account must be give for each activity.

· The quantity surveying for each activity must be calculated according to work breakdown structure, and then the cost for each activity must be determined to calculate the total cost of project.

· The management principles must be used to determine the (ESD, EFD, LSD, and LFD) and total types of float for each activity .moreover the total duration for the completion of the project must be calculated.

· Time control must use the schedule.

· Use a specific policy for procurement material in order to not delay the project.

· Daily, weekly and monthly monitoring of executing project is essential and makes it execute within plan budget and time.
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