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Introduction.
This report has been compiled using information collated from researching journals – books and the internet and accompanied by photos from personal files and web images. It is a study of the information gathered on two existing buildings from different parts of the world, which are made/ constructed from either a Concrete frame or Steel frame and the process involved in the manufacture of the materials. Issues that were looked at focused around topics such as Planning and Design, the construction of the building and any issues that had to be overcome, Environmental impact and the potential impact in sustainability that the building might have on the proposed site.
I will also consider the appropriateness of the materials being used in conjunction with its surroundings- geographical location and climate, the longevity of the buildings and the likelihood of adapting the building for alternative use after life cycle. 
For the purpose of this report I have chosen the following buildings from around the world. 
The concrete building is the Waiea at Ward Village in Honolulu and the steel frame is the University of Salford students accommodation.



















Concrete.
Concrete is a component made up of several materials, it is very versatile and can be uses for many different types of application due to its wide spectrum of strength, shaping, durability and even the finish (form) that it comes in, and for these reasons and the fact than it is so widely available it is probably the most used material in the construction of load bearing and non-load bearing structures these days. Primarily the materials used to make concrete are as follows. Cement-Aggregates and Water.
Cement in its self is made from several types of rock, limestone (gives the bulk of lime), shale/clay (gives the bulk of alumina-silica and ferric oxide), sand and pulverised fly ash (PFA) make up the remaining materials
Aggregates. These are mainly by deffinition larger coarser pieces of crushed stone such as granite or limestone but can also be small smothed pebbles.      
Water, probably the most innocent but just as important ingredient in the whole mix. Used simply to wet all the other ingredient to form a sticking(bonding) substance to hold them altogether.[google search 2018]
   

[image: https://d12m281ylf13f0.cloudfront.net/images10-2/syrian-concrete-structure.jpg]Concrete has been around for a very long time dating back as far as 6500 BC. The first known structures built from concrete were constructed by people known as Nabataea traders (Bedouins) as they were known from the Jordan, south Syria regions. They also learnt about the significances of hydraulic lime which is a type of cement that can harden underwater and by 700 BC not only had these traders-built kilns, they were actually supplying the mortar for all kinds of construction from the building of rubble-wall houses to the formation of underground waterproof cisterns in the desert.  



                                                     [The History of Concrete – InterNACHI 2019]






[image: ]however probably the oldest and undoubtably most incredible structure still standing, a statement to the attributes of cement and concrete has to be the Pantheon in Rome. Completed in 125 AD this building has the largest ever non-reinforced concrete dome ever constructed measuring a staggering 44.5 Meters diameter with an 8-meter hole at its centre called an oculus and standing almost 44 Metres tall. 





                               [Warehouse 3D 2019]
The process of making cement/concrete may have changed over the year but the methods have remained similar.
[image: Roanoke Plant Header] 
[PCA us 2019] 
[image: ]
Portland cement as it is known as today is the key to the industry and one of the most important ingredients in concrete and is produced in the following way.
Firstly, raw materials such as limestone and clay are quarried then relayed to the crushers to reduce size from rock down to about 



                                            [Jenkins s.( old welsh quarry @ Porthgain) 2019 ]
	
This is then added with other ingredients- fly ash, iron ore and ground together and fed into a cement kiln which is heated to around 1,480 degrees centigrade. After heating and rotating the materials certain elements are burnt off in the form of gasses. What is left in the kiln is a substance called clinker.



[image: ]
[Google Jan 2019]
once it has cooled enough its ground once again and small quantities of limestone and gypsum and is then ready for shipping or storing.
.






Steel.
[image: A ladle filled with molten iron approaches a blast furnace that will convert it to liquid steel.]Steel is made up from a few ingredients that can be dug up from the ground. Raw materials such as iron ore, pig iron (a product produced from iron ore in a blast furnace and extracted) and limestone are placed into a furnace and heated to around 872 degrees C where the limestone and ore begin to merge as slag .when enough of the impurities have left the molten iron mix and the carbon content is right what you are left with is carbon steel. Steel has a much higher strength factor then iron. 
Creating Steel.
A ladle filled with molten iron approaches a blast furnace that will convert it to liquid steel.
                                  [SEAN GALLUP/GETTY IMAGES NEWS/GETTY IMAGES 2019]
	

[bookmark: _Hlk534575930]It is from here that we can start to make all the other types (grades) of steel that we use in everyday life from the Slab where we get plate and sheet metal right up to the Bloom where we get the high-end steels for constructing structural buildings.
Even though we have been using steel for a long time, it was the industrial revolution that pushed the production and progression of modern steels. Some of the first structures built from steel were the actual train stations. This soon expanded to include private buildings and churches and towards the end of the 1800s saw the first of the steel frame skyscrapers being erected. The oldest standing steel frame building is the Woolworth Building in USA [1912].
	
	




    
[image: ]

[image: ][Overview of steel making Dec 2018]



Concrete frame Waiea building Honolulu.
[image: Related image]
[Designs by Howard Hughes Corporation Dec 2018]  
The original design plan for the waiea was to build a hi rise mix living/shopping mall as part of a huge new complex. It was to be constructed from concrete and be a 36-story glass cladded building with 171 residential apartments along with ground floor parking a plaza, restaurants and public area. Constructed of two towers of similar height and separated down the middle by a shopping centre. And it was to be part of a 60-acre development site. The site proposed for the waiea was an old car park. 
[image: ]Before building could start the parking, area would need to be dug up and removed and because of the ground high above sea level on Honolulu (6M), the site had to be built back up out of the water. This took weeks of work and tonnes of gravel and hard core backfill along with compacting in order for the ground to be able to withstand any kind of movement from the pressures and weight of the building. to ensure there would be no movement the structures foundation was constructed using lots of piles dug 90ft into the earth by a massive auger and filled with concrete as it was extracted and then had a re-bar frame inserted to add tensile strength and act as an anchoring point for the base above.   
As each pillar and floor are poured and laid, rows of rebar are left protruding for the next level to be tied in.
                                                  [Hawaii business magazine 2018]
	
[image: ]Due to the mature of concrete (sagging-under tension) in the middle over large areas, these floors were post tensioning. This is where hundreds of cables are laid in pipping on the floor area before being covered with the concrete slab. The cables are tied off at one end and once the concrete is hard enough (approx. 1 week) large hydraulic jacks are used to pull the cables tight and this puts the whole slab into compression.  Ductwork are buried in the floor, so services and piping can be run.	                                                                                             
                                                                                 [Hawaii business magazine 2018]


in-order to make this project run smoothly once the construction of a floor level has been laid and concrete is hard enough in come the fitters to start fitting services and electrics followed shortly be the dry wall lining. 
[image: ] 





                                                                                    [Hawaii business magazine 2018]

Then comes the glass, each piece is specially coated with a reflective layer to make it more energy efficient.
Some of the main characteristics of concrete are its ability to resist fire (hence making it quite fire proof).
 if mixed correctly then there shouldn’t be any shrinkage. Temp to hot will cause cracking caused by drying too quickly.
 It can be given many types of finish to its surface, from F1 up to F5 sawn timber/sealed ply wood. (see table 1 in index)
 It should be impermeability to water and this can be obtained by good mixing and a quality form.
 Thermal conductivity (its ability to absorb heat through the day and release it at night when the air     is cooler).
It has very good acoustic properties (prevents noise traveling) but can cause a vibration over large unsupported floors.

It can be difficult to pump to higher parts of the building due to the thickness of mix but with the advantages of admixes such as super plasticizers which increase the flow without increasing the water cement ratio. these can also be of benefit in the pouring of the densely configured re-bar columns.
It can be susceptible to attack from sulphates found in the ground or sea water or atmospheric environments to which the concrete is exposed to. But again, this can be addressed by additives and other preventative measures (adequate thickness to the concrete-a higher cement content-Proper compaction.
Pouring in hot or cold temperatures can also have a major effect on the drying time of mixes and can cause cracking. It can go off (stiffen) to quickly, so retarders such as Gypsum, Lignin, Borax help to slow this down. To prevent cracking spraying water or covering with damp hessian can help.
Given the environmental conditions imposed on the buildings in Honolulu i.e.; proximity to sea- average daytime temperatures these issues will certainly have been considered and addressed.
[data climate USA 2019]  [see appendix A)

Given the fact that 1 (USA) ton of cement contributed 0.8-ton co2 and that approximately 101500 tons were used in construction then a whopping 81,000 tons of co2 were produced. The only resources availably in the island are aggregate- water an everything else is shipped in from over the globe and co2 calculation for this is difficult.
[Hawaii business magazine 2018]
After the initial delays with regards to building up of ground out of water level the Waiea continued in a slow but methodical manner and took over two years to be completed. Each level mirrored the one below until the got to the pent houses which differed in height and lay out. Some had infinity pools others had large balconies. The potential of adapting this building for a different use within tis life cycle is very limited because of several factors; all services are run in through the floor and embedded in the walls making it impossible to redirect- all internal walls are concrete and supporting, along with the hi spec of finish (pink onyx marble in shower rooms) + swimming pools.
[See Appendix B] 
                         




 Steel frame 
University of Salford student accommodation.
[image: ]
                   [ chris.dolling@steelconstruction.org 2019]


[image: ]The original design plan was to erect a 9-story  mixed dwelling. The construction would need to provide living accommodation with en-suite and include some of the following- kitchen- community living- social spaces – also a gym- games room and even a cinema room. It would also need to house an underground 
  [chris.dolling@steelconstruction.org 2019]
parking area. There were no preferences at this moment so construction could have been concrete or steel.
However due to the  cost and time constraints (had to be completed out of term time) the logistics of the site (extremely confined) making deliveries and erection difficult.                                                                                                                                                                                                                                                                                 
And given the fact that the site was an old industrial area and land is still contaminated below a certain depth. Excavating and disposing of any extra soil from this site to accommodate the vast foundations required for a concrete frame building would incur more expense. So in-light of these issues and the attributes of steel i.e. it is a lighter material- easier to handle- quicker to erect with a longer span obtainable- ad it comes ready to erect taking up less space on site, steel was chosen.
Other attributes to steel that would need addressing are i.e. its low resistance to heat (steel starts to sofen around 425°C and at 650°C it has lost half its strength. This can be resolved by coating the steel with a fire resistant paint (Intumescent Paints) which offers an extra 2 hours protection. Externally this was taken up but internally cement boards were used as cladding. A new paint on the market also protects against corrosion.
[phys.org 2019] 
[image: ]Steel has good tensile  strength which means it can handle loading very well its ductile so it can be moulded into different shapes. Due to the design of the I beams being used for this construction it is possible to utilise them to carry the services. Also the floor area was constructed using a composite steel decking that enabled the contractor to reach the specified 9-story without having to dig deeper.
[image: ]                                                  [Microsoft PowerPoint- Eurocodes brussels 2019]  

The stability of the structure was obtained through cross sections hidden in the partition walls and through the lift and stare well. Internal walls were built using metal sheets secured to the frame and given a thin concrete coat and proved efficient at retaining heat and restricting any acoustic issues. This also makes it very preferable for change of use at end of cycle. 
The manufacturing of steel can result in 1.9 tons of co2 per 1 ton of steel. This building alone used approx. 304 tons of steel, which equates to approx.580 tons of co2. (see appendix) 
Most or this is probably negligent as the building was designed to provide sustainability in itself and acquired BREAM Excellent (Building Research Establishment’s Environmental Assessment Method (see appendix E) steel is also 100% recyclable making it non comparable to concrete.
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Appendix 
A)
[image: ]
https://www.usclimatedata.com/climate/honolulu/hawaii/united-states/ushi0026

B)
171 RES IDENCES OF EXCEPT IONAL SCALE AND LUXURY V ILLAS W ITH PR IVATE GARAGES , PR IVATE GARDENS AND SW IMM ING POOLS OR SKY LANA IS , AND SPECTACULAR PENTHOUSES DES IGN BY JAMES K .M . CHENG ARCH ITECTS AND INGRAO INTERIORS BUILDING FEATURES • 1, 2 and 3 bedroom residences • High-performance, double-glazed, low-e coated glass curtain wall system • Building is targeting LEED (Leadership in Energy and Environmental Design) certification • Centralized high efficiency air-conditioning and hot water systems • 24/7 onsite and neighbourhood courtesy patrols • Limited access control system with gated parking • Energy efficient LED lighting • Limited access elevators for two south-facing tower residences • Dedicated service elevator • Landscape design by internationally acclaimed firm SWA Group • Dynamic landscape and hardscape blended with unique water features INTERIOR • 9’6” overheight ceilings • 10’6” and taller ceilings in Villas and Penth
https://www.hawaiibusiness.com/how-to-build-a-high-end-high-rise/








C)
[image: ]
https://www.cedd.gov.hk/eng/publications/standards_handbooks_cost/doc/stan_gs_2006/section_14_2006_formwork.pdf

D)
[bookmark: _GoBack][image: ]
file:///C:/Users/dean/Downloads/University%20of%20Salford%20student%20accommodation.pdf
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