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Introduction:
The plan is to build a commercial building block with different sub blocks with different heights including 2 basements underground floors:

1- Sub-Block A: 5 floors

2- Sub-Block B: 7 floors

3-Sub- Block C: 11floors

4-Sub- Block D: 15floors

 The area of the complete floor of all the blocks joint together is to be approximately 2,000m2, in 4 separate slabs of 500m2 each with construction joints. The soil where we going to build on is a mix of sand, lime and clay. Therefore the foundation of our choice is Raft foundation.

Task 1:
Systems Chosen For the Works:
1- EARTHWORKS:
We going to start by levelling the construction area by using an excavator to move parts of the area surface, backfill any area if needed and move some of the earth to another location.
2- DIAPHRAGM WALL 
This will be the method of construction of our basement. Along the area of work a retaining wall needs to be constructed. The intention is to build a two storey basement car park  under the building, means we are going to reach a depth of about 7 metres down. For that we need to use a mechanical excavation method. The sequence of work will be as follows:

a) Guide wall – excavation is to be done, two parallel concrete beams running as a guide to the grab which we use to excavate the diaphragm wall.

b)  Excavation of the diaphragm wall - because of clay and sandy ground excavation using a grab suspended by cables to a crane is the system chosen to excavate our diaphragm wall. 
c) Reinforcement and concrete–reinforcement will be inserted in the form of a steel cage and will require lap to lap and will be extended to our required length.

d) Design for our diaphragm wall. It’s not possible to construct Diaphragm walls continually for a long section due to enormous soil pressure, therefore we need to construct in alternative sections. Before the concrete goes down, two stop end tubes will be placed at the ends of excavated trench.

And then we can start pouring down the concrete and at the same time withdrawing the tubes to form a semi-circular end section leaving an intermediate section in between. The interior sections will be built in the same way without the end tubes and then finally a continual diaphragm wall will be constructed with the sections tightly joined together by the semi-circular groove.

Join diaphragm wall with load spreading beam. Tie to slab on the first floor then start anchoring to hold the wall back.
A drainage cavity pump need to be installed to keep pumping water out. 
3- EXCAVATION 
After the completion of the diaphragm wall completed we need to start with the excavations.

This calculations were made according to Spon’s:

Each Block – labour hours x depth x Block floor plan area /working hours per day/ no of days per week

(Spon’s) 0.12 x 7 x 500m2 / 8 / 5 = 10.5 days

Using SPON’s labour hours guidance for the excavation of the diaphragm wall at 0.12 labour hours and excavating 7m down to basement level it will take around two weeks approximately to complete 500m2 floor plan for Block A.

Block B, C and D will take the same period of 2 weeks each block which means all 4 blocks will take 8 weeks to for the 2000m2 area. The number of gangs required for this work will be 5. Two dumper operatives and 1 JCB digger operative and 1 banks-man on the ground looking out for traffic and just making sure of safety operations.

Considering our grabber can dig 3m long per each section means that 17sections +17sections + 3sections will give us 37sections at a rate of 1 day per each section. 
4- RAFT FOUNDATION 
The raft foundation will be 1m deep, blind concrete 100 mm, steel reinforcement and the concrete will be poured into form work.
5- STRUCTURAL STEELWORK FRAME
Structural steel frame is the choice for our superstructure. A subcontractor will be assigned for this job. A mobile crane will be used. One gang on the ground to put chains to the steel then two gangs to make sure the steel is in position and bolted together repeatedly on each floor. Starting with block A and whilst we start putting our slabs in Block A we are at the same time putting steel superstructure for Block B continuing with same pattern to the end. A static crane will then take over from the fifth floor upwards to the fifteenth floor.
1) Base connections

2) Beam-to-column connection

3) Column splices

4) Beam-to-beam connections

6-FLOOR SLABS
Pre-cast concrete slabs will be delivered on site ready to be installed and ready to use.

Pre-cast concrete slabs using pre-stressed planks supported by the supporting steel frame structure will be the choice of flooring. Pre-cast concrete floors system will be suitable for all floor levels of the building from basement level to all the way up to fifteenth floor. This type of flooring minimizes waste on site and reduces costs. This system of individual pre-cast floor units can ensure a better finish and less down time during construction by opening for services, pipes and ducting can all be cast into pre-cast concrete during the manufacturing stage of the slabs. The wide slab floor lifting system does not require to “bar” individual floor beams into final position like those of hollow core floors lifted with chains or beam clamps. Two gangs will be required to hook our floor slabs from the ground where a crane will lift them into position and two other gangs will be ready to guide the slab into position and crane unhooks at that point. This method will be repeated on each floor.

7- TOP ROOF STRUCTURE 
The choice for top roof is Flat Zinc metal structure because it looks great and will bring out the real qualities of our building design with the combination of our steel superstructure and our curtain walling glass panels. With the impressive long lifespan and less need for repair and replacement it is also lightweight adding no structural stress into our building. A malleable and flexible roofing material,  that resists corrosion  naturally and is 95% recyclable. Five gangs are required 1 crane operative, 2 gang on the ground-putting chains on zinc sheets to be lifted up onto the roof by crane operative, 2 gangs on the roof to assemble the zinc sheets into the roof.
8. EXTERNAL WALL – UNITISED CURTAIN WALLING 
Tilt up construction system is the system chosen to fix our cladding into the structure using the crane with two gangs on the ground to connect chains from the crane to the panel and hold it in right position with the crane lifting into the correct position where two gangs are ready to connect panel into the frame structure-floor to ceiling height. One crane operative, two gangs on ground and two gangs on each floor to hold panel in place and one person as banks man.
9- Calculations for duration of Activities Using SPON’S

9.1- AREA TO BE EXCAVATED 
2000 m2
9.2- DIAPHRAGM  WALL  DURATION
DURATION
33m + 15 +33+ 15                            = 96m

96/3                                                   = 32 days= 6weeks

  6x4=24/2                                         = 12 weeks
(5 labours-1 operative grab, 2 operative dumpers and 1 labour and 1 banks man for traffic)

9.3- STEEL FRAME STRUCTURE DURATION
Total area for 1 floor per Block              = 33m x 3m height x 2 = 198m2
Other floor                                               = 15 x 3 x 2                  = 90m2                
TOTAL DURATION FOR STEEL STRUCTURE ERECTION
                                                                    = 10 weeks
9.4- CURTAIN WALLING DURATION
Lab hours is 50 panels per day: 7 labours = 1 operative

3m height X 1.5m                                                                                    =4.5m2 ( area per panel )

Block A

50 panels per day width of 1.5m per panel                                             = 50 x 1.5

                                                                                                                 = 75m

 81m x 5 floors                                                                                        = 405/75= 5.4 days

Block B

66 x 7 floors                                                                                             = 462/75= 6.6 days

Block C   

66 x 11floors                                                                                            = 726/75= 9.68days

Block D

81 x 15 floors                                                                                            = 1 215/75= 16.2days

TOTAL DURATION FOR CURTAIN WALLING:                                 
                                                                                                                    = 37.88 days/ 5= 7 weeks
9.5- PRE-CAST FLOORING DURATION
 (5 floors + 7 floors + 7 floors + 15 floors)                                               = 38 floors

28 panels x 38 floors                                                                                = 1 064

1 064/20 panels per day                                                                            = 52.2 days/5

   TOTAL DURATION  FLOORING                                                       = 10 weeks
(5 labourers – 1 crane operative, 2 gangs on ground and 2 gangs on floor)

9.6- DURATION FOR ZINC ROOF
DURATION  ( area x lab hrs/ 8/5 )                                                            = 495m2 x 1.00 / 8 / 5
                                                                                                                   =12.375 days
                                                                                                                   = 2 weeks
(5 labourers - 1Operative, 2 on ground and 2 on roof)
10- ACTIVITIES SCHEDULE, DURATION and NO OF LABOURERS
	
	ACTIVITY                                              DURATION                                LABOURERS

	1
	SITE   CLEARANCE
	1 week                                                     4                         

	2
	EXCAVATE TO LEVEL GROUND
	1 week                                                     3                      

	3
	GUIDE WALL CONSTRUCTION
	4 weeks                                                   3         

	4
	DIAPHRAGM  WALL  TRENCH  EXCAVATION /
	12 weeks                                                  5

	5
	EXCAVATION  1 floor
	2 weeks                                                    3

	6
	ANCHORING
	1 week                                                     4

	7
	EXCAVATION REST TO BASEMENT LEVEL
	8 weeks                                                    5

	8
	RAFT FOUNDATIONS
	7 weeks                                                   5                               

	
	BASE  PLATE  &  COLUMN
	

	9
	COLUMN & BEAM STEEL STRUCTURE
	12 weeks                                                 6

	10
	 PRE CAST SLAB FLOORING  
	10 weeks                                                 5

	11
	ROOF-AUXILIARY FRAME-ZINC SHEETS
	2 weeks                                                    5

	12
	 CURTAIN  WALING  - UNITISED PANELS
	7 weeks                                                    7


CONCLUSION
This report shows that different activities of work require a different number of labourers. Some activities were critical path and some you could overlap them to save time and money. The project duration could be shortened by introducing one additional crane and spreading more labourers around as the resources smoothing bar chat shows. However introducing more equipment to shorten duration can bring cost up to the project. Depending on the customer’s requirements we can apply different strategies some clients are looking for fast finish and some are looking for quality and they have the money to allow the project to be shortened.

Appendix:
Programme bar chart
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Site clearance

Excavation for levelling

Guide wall construction

Diaphragm Wall A A B B C C D D

Excavation top floor basement
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Excavation to basement 

Raft foundation
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Pre-cast slab flooring
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Activity 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 10 21 22 23 24 25 26 27 28 29Total Number of Labours

Site clearance 4 4

Excavation for levelling 3 3

Guide wall construction 3 3

Diaphragm Wall 5 5 5 5 5 5 5 5 40

Excavation top floor basement 3 3 6

Anchoring  4 4

Excavation to basement  5 5 5 5 5 5 5 5 40

Raft foundation 5 5 5 5 5 5 5 35

Steel structure 6 6 6 6 6 6 6 6 6 6 6 6 72

Pre-cast slab flooring 5 5 5 5 5 5 5 5 5 5 50

Zinc sheets roofing 5 5 10

 Unitised Curtain walling 7 7 7 7 7 7 42

4 3 3 5 5 5 5 5 5 5 8 3 4 5 5 10 10 16 21 28 33 28 18 18 18 11 11 11 6 309
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