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INTRODUCTION

The purpose of this report is to discuss and justify the construction system which is a retaining wall is to be constructed along the area of two underground floor work. Because I intent to build two-story basement. It’s also discusses the Data analysis the activities of calculated the resources programmed for the labourers during time using by Gantt chart This enabled the major strategies employed for resolving resource smoothing when needed.

1. EARTHWORKS SYSTEM
Using an excavator, we shall level our construction area by moving parts of the earth’s surface including unformed rock. We shall backfill where needed and some of the earth will be moved to another location for a purpose.
2. DIAPHRAGM WALLING SYSTEM / ACTIVITIES
This method of constructing our basement is the chosen one. A retaining wall is to be constructed along the area of work. Because we intent to build a two storey basement car park directly under our building, means we are going to reach a depth of about 10 metres down, we shall use a mechanical excavation method. The sequence of work will be as follows:
a) Construction of a guide wall – excavation is to be done by a grab, two parallel concrete beams running as a guide to the grab which we use to excavate the diaphragm wall.
b)  Excavation of our 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. The sandy soil and clay can easily be grabbed by the grab because of its weight.
c)  Excavation support using bentonite slurry- during excavation for the diaphragm wall a vertical strip in soil is foamed which easily collapses. Bentonite slurry will be used to protect the sides.
 d)  Inert 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-7m.
e) Joining design for our diaphragm wall- We are not able to construct Diaphragm walls continually for a long section due to enormous soil pressure, therefore we shall construct in alternative sections. Before concreting two stop end tubes will be placed at the ends of excavated trench.
We will then start concreting at the same time withdrawing the tubes in aid of forming 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.
Demolish guide wall head of diaphragm wall (to get rid of dead concrete and leave the strong concrete approx. 30-60cm. Cleaning around excavation area. Join diaphragm wall with load spreading beam. Tie to slab on 1st floor then start anchoring to hold wall back.
A drainage cavity pump must be installed to keep pumping water out and a drainage cavity wall. This is an extra tanking system to guarantee keeping water out.

3. EXCAVATION AFTER DIAPHRAGM WALL COMPLETED
Block A – labour hrs x depth x Block A 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 hour’s guidance for excavating the diaphragm wall at 0.12 labour hrs and excavating 7m down to basement level it will take 2weeks 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. (5 gangs) required-2 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. Digging one section 3m in length, missing an area to dig next section and then coming back in the 3rd day to dig the middle section (2gangs) required, consisting of 1 Vertical grabber operative and 1 banks-man on the ground.  (Looking out for traffic and just making sure of safety operations)


4. RAFT FOUNDATION SYSTEM / ACTIVITIES
a) 1m  deep excavation
b) Blind concrete 100mm
c) Steel reinforcement
d) Pouring concrete into form-work

5. STRUCTURAL STEELWORK FRAMES SYSTEM / ACTIVITIES
Structural steel frame is choice of our superstructure. A specialist subcontractor will be assigned for this job. The steelwork will be referenced by a grid system that uniquely identifies each steel column and beam section. This is to make sure the steel can be set out accurately in correct positions also to the correct levels. A mobile crane will be used. One gang on the ground to put chains to to the steel then two gangs to make sure the steel is in position and bolted together repeatedly 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 5th floor upwards to the 15th floor.
a) Base connections
b) Beam-to-column connection
c) Column splices
d) Beam-to-beam connections
(6 gangs )

6. FLOOR SLABS
Pre-cast concrete flooring will be delivered on site ready to be installed and ready for usage without delays for curing which are very costly.
Pre-cast concrete floors  using pre-stressed planks supported by our supporting steel frame structure will be our choice of floor slabs. Pre=cast concrete floors constructed in wide slab plank system will be suitable for all floor levels of our building from second floor basement level to ground floor, all the way up to 15th floor.  Pre-cast flooring minimizes waste on site, reduces costs, minimizing cost and weather conditions were taken into consideration as the other options are not suitable for the rainy weather.
7. TOP ROOF STRUCTURE SYSTEM / ACTIVITIES
 Flat Zinc  metal roofing is the choice for top roof structure because it looks great and will bring out the real qualities of our building design- with the combination of our steel superstructure and unitised curtain walling glass panels. With its impressive long lifespan and less need for repair and replacement it is also lightweight- hence adding no structural stress on our building. A flexible and malleable roofing material, naturally resists corrosion and at least 95% recyclable. ( 5 gangs required) 1 crane operative, 2 gang on the ground-putting chains on zinc sheets to be lifted up on the roof by crane operative, 2gangs on the roof to assemble the zinc sheets to the roof a

8. EXTERNAL WALL – UNITISED CURTAIN WALLING SYSTEM / ACTIVITIES
1. Auxiliary frame structure
2. Cladding-unitised curtain walling panels

Will be using tilt up construction system using the crane with two gangs on the ground always to connect chains from the crane onto the panel safely and hold it in upright position with the crane lifting into the correct position where two gangs are ready to connect panel into auxiliary frame structure-floor to ceiling height. (1 crane operative, 2 gangs on ground and 4 gangs on each floor to hold panel in place.1 gang as banks man)

Calculations for duration and cost of Activities Using SPON’S

AREA TO BE EXCAVATED -2000m2
(spon’ns ) Plant  1000m2 cost £220 000
Excavation, removal & bentonite slurry-600mm-7mx33mx0.6m=138.6m3 Volume (1 block- 1 wall)
Volume for 2 longest walls = 138.6 x 2 = 277.2m3
                                                 7m x 15m x 0.6m = 63 x 2sides
                                                    Volume             =126m3 +277.2m3
                                                                              =403.20m3





9. DIAPHRAGM WALL COST FOR 4 BOCKS

1 Block                                       = 403.20m3 x 600
4 Blocks                                      =£ 241.920 x 4 blocks
                                                     =£ 967 680

 REINFORCED CONCRETE COST AND DURATION

COST
1 Block                                                 =    403.20 X 120
4 Block                                                 = £48 384 x 4
                                                             =£193 536
Total cost for Diaphragm wall            = £1 161 216
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)


10.   EXCAVATION FOR BASEMENT COST AND DURATION

COST
Now 600mm thickness wall in place for diaphragm walling, the new volume:
New Volume                                      = 31.8m x 13.8m x 7m
1 Block                                               =£ 3 071.88
Cost of Excavating 4 blocks              = 3 017.88 x 3.13
                                                            = £ 9 614,984 x 4 blocks
Total excavation for 4 blocks           = £38 459.94

DURATION                             = 10weeks

11. STEEL FRAME STRUCTURE COST AND DURATION

Total area for 1 floor per Block              = 33m x 3m height x 2 = 198m2
Other floor                                               = 15 x 3 x 2                  = 90m2                

                                                                               = 288m2

Block A                                                                   = 288m2 x 5floors = 1440m2 x 64.63 = £93 067
Block B                                                                  = 288m2 x 7floors  = 2016m2 x 64.63 = £130 295
Block C                                                                  = 288m2 x 11floors = 3168m2 x 64.63 = £204 748
Block D                                                                 = 288m2 x 15floors = 4320m2 x 64.63 = £279 202
TOTAL COST FOR STEEL STRUCTURE           = £1 544 937


TOTAL DURATION FOR STEEL STRUCTURE ERECTION
                                                                    = 10 weeks


12. CURTAIN WALLING : COST AND DURATION
BLOCK A
AREA OF ONE SIDE OF CURTAIN WALLING= 33 x3m (High space per floor x 5 floors)
                                                                                     495 m2
COST OF ONE SIDE                                                492m2 X £375.00
                                                                                    = £ 184 500
AREA FOR 15m FACE                                             = 15 x 3 x 5
                                                                                   =225m2
                                                                                   =225 x £ 375.00
                                                                                   =£ 84.375

Area for the other 33m Face                                           33m x 3m x 5floors
                                                                                    = 494m2
Cost                                                                             = 492m2 x £375.00
                                                                                     = £ 184.500

Total cost for curtain walling for bock  A: is                    £ 184.500 + £ 84.375 + £ 184.500
                                                                                      = £ 453,500
 Block B:                                                                       = 18m x 3m high x 7 floors
                                                                                       = 378m2 x £ 375.00
                                                                                       = £141 750                                            
33m face                                                                        =33m x 3m x 7 floors x £375.00
                                                                                       =£ 259 875
15m Face                                                                        = 15m x 3m x 7floors x £375.00
                                                                                        = £118 125

TOTAL COST CURTAIN WALLING BLOCK B :              = £141 750 + £ 259 875 + £ 118 125
                                                                                           = £ 519 750

Block C       ( 2 faces )                                                       = 33m x 3m x 11 floors x £ 375.00
                                                                                           = £ 408 375 x 2 faces

  TOTAL COST CURTAIN WALLING BLOCK C:            = £ 816 750                                                                                                      

Block D  ( 3 faces )                                                           = 33m x 3m high x 15 floors x £375.00
                                                                                           = £ 556  087
15m face                                                                            = 15m x 3m x 15 floors x £ 375.00
                                                                                           = £253 125

The other 33m face                                                            = 33m x 3m height x 15 floors X £375
                                                                                           = £556  087


TOTAL CURTAIN WALLING COST FOR BUILDING   
                                                                                                  = £ 556 087 + £253 125 + £ 556  087
                                                                                                  = £ 1 365 229

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

13. PRE-CAST FLOORING COST AND DURATION

EACH FLOOR AREA                                                                               = 33m x 15m = 495m2
Block A                                                                                                       =495m2 x 5 floors
                                                                                                                    = £ 2 475
Block B                                                                                                       = 495m2 x 7 floors
                                                                                                                    = £ 3 465
Block C                                                                                                       = 495m2 x 11 floors
                                                                                                                    = £ 5 445
Block D                                                                                                      = 495m2 x 15 floors
                                                                                                                                 = £7 425


TOTAL COST FOR PRE-CAST FLOORING                                   = £2 475 + £3 465 + £5 445 + £7 425
                                                                                                                   =  £18 810
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)

14. TOTAL COST AND DURATION FOR ZINC ROOF
Total Area per each Block:                                                                       = 495m2
Block A                                                                                                        = 495m2 x £53.62 x 4 Blocks
TOTAL COST FOR ZINC ROOF                                                            = £ 106 167.6
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)
CONCLUSION
This task has shown that different activities of work will cost different amounts per week and the number of labourers also differ from activity to activity as duration is different too. Some activities were critical path and some you could overlap them to save time and money. The project duration could be shortened by introducing more plat like additional crane and spreading more labourers around as the resources smoothing bar chat shows. However introducing more equipment to shorten duration means more cost to the project. Depending on the customer’s requirements because some clients are looking for fast track and some are looking for quality and they have the money to allow the project to be shortened.
Appendix:
ACTIVITIES SCHEDULE, DURATION, COST and NO OF LABOURERS
	1
	SITE   CLEARANCE
	1 week
	£30 000                            4  labours                  

	2
	EXCAVATE TO LEVEL GROUND
	1 week
	£10 000                            3  labours             

	3
	GUIDE WALL CONSTRUCTION
	4 weeks
	3 labours

	4
	DIAPHRAGM  WALL  TRENCH  EXCAVATION 
	12 weeks
	£1 161 216                       5 labours

	5
	EXCAVATION  1 floor
	2 weeks
	£5 028                             3 labours

	6
	ANCHORING
	1 week
	£7 120                            4 labours

	7
	EXCAVATION REST TO BASEMENT LEVEL
	8 weeks
	£38 460                            5 labours

	8
	RAFT FOUNDATIONS
	7 weeks
	£600 000                        5 labours                              

	9
	COLUMN & BEAM STEEL STRUCTURE
	12 weeks
	£1 544 937                     6 labours

	10
	 PRE CAST SLAB FLOORING  (PRE-FAB  PLANKS)
	10 weeks
	£18 810                          5 labours

	11
	ROOF-AUXILIARY FRAME-ZINC SHEETS
	2 weeks
	£106 167                        5 labours

	12
	 CURTAIN  WALING  - UNITISED PANELS
	7 weeks
	£1 365 229                       7 labours
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Programme Bar Chart

				Weeks

		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		29		30		31		32		33		34		35		36

		Site clearance

		Excavation for levelling

		Guide wall construction

		Diaphragm Wall								A		A		B		B		C		C		D		D

		Excavation top floor basement

		Anchoring

		Excavation to basement

		Raft foundation																																A		A		B		B		C		C

		Steel structure

		Pre-cast slab flooring

		Zinc sheets roofing

		Unitised Curtain walling
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Resource Smoothing

				Weeks

		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		29		Total 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
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