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(Placeholder1)We need to create a Diaphragm wall before any work starts on the excavation.  We need to allow for a minimum height per floor for the underground car park (2.2 m) plus a 150 mm slab on a beam of 500 mm.  (2.70 m)
(COUNCIL, 1991)
Diaphragm wall:
This is a wall around the site built to make building work easier.  For example, it provides a support for deeper level excavation It also forms the basement level wall. 
It is built in situ using reinforced concrete panels, one panel after another. We have designed a deep construction up to 10 metres deep, or until Boulder Clay level is reached and under the raft foundation that we will execute it.
we will be doing the excavation mechanically.
working as follows:
build a wall as a guide 
dig a trench for the diaphragm
bentonite slurry will used as support for the trench
Using inert reinforcement, the panels of concrete to be put in position
The principle benefit of diaphragm wall is:
1. It will be a permanent wall of the building 
2. it will able to retain any water.
3. It can be built up to 10 metre in depth and provide good load bearing stability.
4. It does not need much propping during construction.
5. It is suitable for a building which is constructed top-down.
6. It is completely inflexible and will not be susceptible to movement during the excavation for the basement level.
7. The building of a diaphragm is quiet, with little vibration or noise pollution during construction.
To summarise, the process is as follows:
Guide wall: The insertion of two parallel concrete beams acts as a guide for the grab


Trench excavation: If the soil conditions are normal, the soft ground will be sliced through by a clamshell or grab attached to a crane by cables.  If the ground contains large rocks, these can be smashed up by a gravity hammer before removal.


Reinforcement: Steel reinforcement cages are sometimes used to overlap some sections.


Concreting:  A watertight Tremie pipe is used to position the concrete to avoid separation of the mix.  The concrete will displace any bontonite as it is poured down the pipe.  The bontonite can be reused later.
[image: ]


Joining the panels of diaphragm wall:  it is not possible to build a very long diaphragm wall due to the size and the restriction of the mechanical diggers.  Therefore, the wall is built in alternative sections.  Stop end tubes are positioned at each end of the excavation trench which are filled with concrete after which the tubes are removed, making a half circular end.  Alternate wall sections are then built with a space between.   These spaces are infilled afterwards and the resulting continuous wall is secured by the semi-circular channel. 
(railsystem.net, 2015)

[image: ]
Machinery required 
· similar drilling (hydrofraise) 
· concrete truck
· tremie pipe
· crawler crane to install steel cage and handing the tremie pipe 
Excavation

This is an area of ground which has been dug out to include a deep foundation with trench, tunnel and shaft, to create an underground car park.
First we do an open excavation to a depth of 10 metres.  The bottom of the area to be greater than 10 metres. 
Then we will execute Pile or Caisson which is a thin supporting device (can be wood, steel or concrete) used in deep foundation and put in position by driving, jetting, jacking or screwing. In this case we will drive in concrete piles.
Piles are normally driven in by crane mounted pile hammers.  While this is happening the pile and the hammer must be temporarily supported, and these removed later.  When the pile driving plant is used, the best kind of footing must be considered 
Power assisted drop hammers are usually used where the weight of the hammer is suspended from a cable over a pulley to a rope drum.  A frame or leader supports the hammer from which it is released manually and hammers down onto the pile and raised back up with a winch.
(digitalcollection, 2007)
Open Sump Pumping Method 
The best and economical method for temporary dewatering Excavations is Open Sump Pumping. Because we have a big excavation, so we need several sumps in the place. The picture below illustrates this method 
[image: ]
Safety in excavations
Excavation collapse
· We use a diaphragm wall to prevent this from happening.
Materials falling into excavations 
· We must be careful not to store any material near to the excavation area, the additional weight of this could cause the edges to collapse or bits of material to slip down into the hole.
· It is essential to protect edges against anything falling inside.  Toe boards should be used where appropriate.
· Hard hats must be worn at all times.
People and vehicles falling into excavations
· Barriers (guard rails and toe boards) must surround any dig over a depth of 2 metres to stop people from falling in.
· No non-essential vehicles to go near excavation.  All barriers must be painted in bright colours.
· Stop blocks and additional side support for the excavation must be installed when tipper vehicles are operating.
People being struck by plant
· when moving plant, excavators… are used, the workers must keep a safe distance.  If this is not possible, use every possible safety precaution.
· Protective equipment must be worn at all times.
· anyone operating heavy plant must be suitably qualified
Undermining nearby structures
· Ensure the footings of the scaffolding, or other structures, are not adversely affected by the excavation.  Shallow wall foundations can easily be worn away by something like a small trench.
· Before any work starts, do an initial survey of the foundations, with advice from a structural engineer, to determine if temporary support will be required
Avoiding underground services
· pay attention for underground services, such as valve covers and road surface patching
· Trace any services with locators and put indicating marks on the ground
· The project manager or supervisor should have service plans and be familiar with them.  All employees should be aware of safe digging practices and emergency procedures.
Access
· The access ramp must have a 12% slope
Fumes
· Keep equipment run on petrol or diesel away from generators or compressors away from the side of the excavation.  Exhaust fumes are unsafe so there must be adequate ventilation.
Protecting the public
· Barriers must be erected around excavations to prevent accidents with pedestrians and vehicles in public places.
· if children get onto a work site after hours, make sure there is nothing which can injure them (for instance: cover all excavations securely or backfilling.
(mark1training, 2019)

PLANT

plant for transfer earth of excavation
1- Common Dump Trucks:
There are different versions of these available, some larger capacity than others. They have limited function but are used for the transfer and the dumping of heavy matter. Their advantage is that they can travel on roads. (thebalancesmb, 2019)




[image: ]

(s7d2.scene7, 2019)
2- Excavators:
These usually have a long bucket arm which is connected to a cab which is able to pivot 360 degrees. (thebalancesmb, 2019)

[image: ]
(Hydraulic Excavator, 2001)
1- shovel loader Definition
This is a machine on wheels onto which a bucket is hinged.  It can then be used for scooping up loose material, the filled bucket rises above the machine and dumps its load behind.  There are two kinds: (a) where the bucket dumps straight into a mine car and (b) where the loader has a built in small conveyor which receives the rubble from the bucket and from which it is then sent into another vehicle or a conveyor. (mindat, 2019)

[image: ]
(volvoce, 2019)




	Equipment
	Model Number
	Name
	Max. Heaped Capacity (yd³)


	Excavator
	Caterpillar (CAT) 375
Hydraulic Excavator
	Excavator
	2.4m³      3.25(yd³)

	Hauling truck
	CAT 740 B
	CAT 70075
	24m³      31.4(yd³)

	Hauling truck
	CAT 740 B
	CAT 70075
	24m³      31.4(yd³)

	Hauling truck
	CAT 740 B
	CAT 70075
	24m³      31.4(yd³)

	Hauling truck
	CAT 740 B
	CAT 70075
	24m³      31.4(yd³)

	loader
	L180H
	WLA80027
	4.6 m³      



We have to make an is 30 x 30 metres and the depth is 10 metres. The bulking factor is 1.10. 
Foundation and underground Vᴏ = (30*30*10) +(8*81*3.14*1²) = 9000+ 2034.72= 11034.72 m³
VƄ = 11034.72 * 1.10 = 12138.2 m³
 operation and downloading of excavation takes 40 sec time, bucket capacity is 2.4 m³ and dumper has 31.4 capacity 
(24/ 2.4) * 40 sec= 400 sec = 6.7 min
​ 
The average speed of bumper is 30 mils/hr for 5 miles
5 / 30 = 0.17 hr = 10.2 min
One cycle with 3 tripping time is 10.2+10.2+6.7+3= 30.1 min
How many dumpers we need = 23.4/6.7 = 3.49
So 4 dumpers we need.

Ramp:
The maximum slope for ramp is 12%. 
We have 4.5 m * 6 m flat area in 0.0 level. After it the ramp has 12% downward slope to -2.16 which is an area (6m * 6m) for turning vehicles. The ramp has 18m length with 12% slope to reach -4.32m 
X= (12*18)/100= 2.16
[image: ]
            [image: ]                                           
As you can see, the entrance of ramp is in the east way (4.5m) because it is a quiet side, so it Is more safety.  
Piled raft foundation:
Foundations are necessary to support a building, the load from which is transferred down to the foundation layers of soil or rock which have to be compatible with the settlement characteristics.
A raft (or mat) is a shallow foundation.  This is a reinforced concrete with 1500 mm thick which covers the entire area of the building so that it supports the load above (columns or walls) and ‘floats’ like a raft.
Because we have a larger building and more weight to support, the raft can be strengthened with piles – the piled raft foundation.
(designingbuildings, 2019)
good conditions for piled raft foundation:
a) Soil profiles made of in fairly stiff clays. 
b) Soil profiles made of in fairly dense sands.
Merits of piled raft foundation: 
 a) It reduces the most settling of the building and leads to a more solid foundation
b) A much smaller quantity of shorter piles in comparison can be used for the foundation
c)  With the smaller piles there is less internal stress in the raft and they will reduce the bending moment
d) In a shallow foundation there is a greater ability for the raft and piles to bear weight, as the load is shared.
e)  When rafts are loaded asymmetrically, more piles are needed to correct the resistance of the foundation
(researchgate, 2019)









Drawing piles:  as you can see all pıles reinforcements wıll be engaged wıth raft foundatıon. The thickness and level are show as well. 
[image: ]
(tcu-via, 2008)
Drawing raft: the desıgn ıllustrate thıckness and reinforcements desıgn. 
[image: ]
(tcu-via, 2008)

Waterproof wall and foundation:
The joints of concrete sections are sealed against water seepage by the use of rubber or flexible polyvinyl chloride (PVC).  This is moulded into these joints either on the surface or the mid-depth of the section.
An internal waterstop, although more difficult to achieve, will prevent water entering a joint from either side, it is possible to put an external rear-fixed surface waterstop on just one side of the concrete section which is an easier shuttering installation, but it’s disadvantage is that that it will only waterproof that one side. (visqueenbuilding, 2011)
TYPES OF CONCRETE JOINTS:
1. Contraction Joint(Control):
Cracking caused by any shrinkage is controllable by the placement of Contraction Control Joints within the concrete
2. Expansion Joint (Isolation): Any connecting concrete constructions (such as walls, slabs and footings columns) can be shielded against heat expansion, drying, sediment, live load deflections by using Joint Expansion joints, either sideways or crossways.
3. Construction Joint: When there is a break in the positioning of the concrete, Construction Joints will be required.
[image: ]   [image: ]
     [image: ]    [image: ]
(aspeckuwait, 2018)





Deep Well Method of Dewatering Excavations
Deep wells of 150-200 mm diameter are drilled all around the excavation.  This drains any groundwater by the force of gravity.
The wells control the level of the surrounding groundwater and are usually installed when there is a large quantity of groundwater to be drained off.   Depending on which pumps are used and how they are arranged, the wells are 10 metres deep.   They have inner casings and filters within to stabilize the wells and the filters keep any sediment out of the well.  A submersible or centrifugal pump is used to extract the water.[image: Deep Well Method of Dewatering Excavations]
It is a sensible idea to survey the ground-permeability of the area in advance.  The pumping process is time consuming.  It might be decided to use an alternative method might be a better option (theconstructor.org, 2019)
[image: ]




Façade: there are real pıctures here. 
[image: ]
[image: ]
• Height of building = 55 m, area = 900 m²
• Structure is reinforced concrete
• Floor to ceiling windows to make best use of daylight
• 8.40 m high facade on the ground floor, transparent glass with countersunk screw fixings, insulated reinforced glass on outside and laminated safety glass inside, supply air routed through aluminium tubing posts in the facade
• Rooms to be fitted with electrically controlled sunshades (in cavity wall of facade) and anti-glare blinds
• Standard floor with readymade double window facade for ventilation purposes, 1970 x 3591 mm
 • Alternate fixed and manual sliding glazing
• Ventilation to be multi-functional at floor level.  Air inlets and outlets to be offset laterally.

[image: ]




[image: ]
1.  Safety barrier, toughened safety glass,
12 mm extra-clear glass, with tubular aluminium
handrail, 100 mm dia.
2. Grating over drainage channel
3. Sheet metal fascia panel
4. Post to two-storey rooftop terrace glazing,
50 x 280 mm aluminium tube, stove-enamelled
5. Metal grating
6. Sheet metal gutter, 4 mm, heated, gutter outlets
positioned on facade grid lines above suspended
ceiling
7. Facade cavity ventilated through perforated sheet
aluminium in alternate bays (neighbouring bay
closed), 4 mm, anodised, natural colour
8. Sunshade, aluminium louvres
9. Textile anti-glare roller blind
10.  Multi-functional ceiling element, stove-enamelled
sheet metal, partly perforated
11.  Underfloor convector
12. Hinged, upward-opening plain sheet aluminium
(perforated in neighbouring bay), 4 mm, anodised,
natural colour
13. Walkway for cleaning and inspection
14. Butt joint for erection purposes
15. Fixing for travelling cradle
16. Horizontal ventilation slit with aluminium air flow guide
louvres, anodised, natural colour
17. EPDM gasket
18. Outer facade, 10 mm toughened safety glass, extra clear glass
19. Stainless steel countersunk screw fixing
20. Facade post, aluminium section, 50 x 120 mm
21. Inner facade, storey-height heat-absorbing glass,
extra-clear glass in aluminium frame
22. Silicone joint on backer rod
23. Insulating glazing, 10 mm toughened safety glass +14 mm cavity +12 mm laminated safety glass
24. Stainless steel countersunk screw fixing
25. Aluminium facade post
26. Metal grating
27. Adjustable base to post
28. Aluminium glazing bar
29. Prefabricated office partition, 175 mm, perforated
beech panels, matt finish
30. Sliding door element in alternate bays, with crank
handle for opening
31. Facade divider, toughened extra-clear safety glass
[image: ]

(Facade_Construction_Manual, 2004)
INTALING FAÇADE 
[image: ]
[image: ]
Double façade external glass; 2.  Interior glass façade with operable window; 3. Inlet and vent to the outside of each module; 4. Admission profile; 5. Outlet profile; 6.  Input grid to the chamber; 7.  Heating radiators under floor level; 8.  Sun protections blinds inside the chamber
[image: ]
 






Ventilate: 
[image: ]
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Operating weight (incl. logging cw 1 140 kg): 26 660 kg

Operating load: 7 700 kg

L180H  Sales code: WLAB0027

Operating weight (incl logging cw 1 140 kg): 28 470 kg

Operating load: 8 710 kg

L220H  Sales code: WLAB0852
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