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Abstract

The purpose of this report is to describe the presentation of Burj Al Arab in details. The first part will be describing the process of building the foundation and building models. The second part will be describing the engineering aspects of building. Each group member is specified in different aspect. By the end of the report you will have better understanding of the advanced techniques and difficulties that were faced while designing and building this hotel.
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Introduction

Choosing Burj Al Arab

Burj Al Arab was one of the most complex and challenging buildings in history of engineering. It’s the first skyscraper to be built on an artificial island. There are several engineering aspects in the building, which can make it very interesting to explain for the class and professor. There were many new engineering issues that had to be solved for this project. The challenging part was building the model, and I will be discussing these two elements more through the report.
Building the model

This project required building two models. The first model presented the entire building, and the second one showed only the foundation. These two models were built separately, but it connects all the aspects of the presentation together. Yaseen El-Gerwi built the building model, and I built the foundation model.

The foundation model was more difficult than it seemed to be. The idea is to show how the building is standing on steel piles within an artificial island. To do that I designed two bases that’s connected by the piles. The materials that I used were formed of: balsa wood sheets, cardboard, 1.3cm wood pile, .95cm wood pile, spray paint, and super glue. First, I designed the lower base by creating the triangle, and drilled approximately 60 holes within the triangles. To cut the wood piles into pieces, I used a saw to cut each pile into 5 inches pieces. After that, I placed the piles temporary and started working on the upper base, which is similar to the design of the lower base. Designing the upper base was harder because it have to match with the lower one exactly, otherwise it won’t connect.  After I carefully finished the upper base, I started working on connecting the two bases. To connect them firmly, I was required to cut more of the edges, so the piles can fit. The whole process of building the model took approximately 6 hours, most of the times were spent on building the concept and finding tools.
Engineering Aspects

Artificial Island

In order able to make the building of Burj Al Arab more unique and symbolic, it has to be built on a private island. Building the artificial island took approximately 3 years. First, they piled rocks at a depth of 24 feet (Pourabedain Ehsan, 2008). Then they installed concrete armor that can protect the island from the wave erosion. After that the island became completely protected from wave destruction.
Foundation

All of the skyscrapers that were built previously had a foundation connected to the bedrocks. Under the island of the Burj there was only sand. The engineers used the physics law to come up with solution. They drove 130 ft long concrete piles into the sand, and relied on friction law to keep the building stable. 
Installing Trusses 

To hold building firm against high winds and earthquakes, Architects came with the idea of building huge steel trusses outside the building. Three steel trusses were installed on each side of the building, and it were connected to a huge steel arch that was tied to the reinforced concrete. The trusses were built in a factory 9 miles from the construction site (Pourabedain Ehsan, 2008). Each truss weighs 165 tons and 85 meters in length, which made transporting it extremely difficult (Dubai's dream palace, 2012). The contractors brought one of the largest heavy lift transporters to transport the trusses at a very slow speed, and roadways had to be closed. To lift the trusses, they used huge winches; like the ones on offshore drilling rigs.
These trusses have to be placed on a very firm accurate point, but the physics of steel create a big challenge. Steel contracts and expands with the change of temperature, and desert weather known to change a lot through the day. In this case, the trusses couldn’t be installed with a fixed point. Architects designed a fixing bracket that contains huge washer, which is a hole rotate from the center. This lined up with the holes in the trusses. The original idea of this solution comes up from the engine’s camshaft, which rotates in similar way.
Electric Load  

In order to build a high class hotel of this size, they had to install the capacity for a huge load of electric power. Each suite requires 14 kilowatts, which is 8 times the load of an average European suite. This requirement increased the amount of electrical load on the building by 50%. The building contains a total of 52,000 lights, and over 3,106 miles of electric cable (Burj Al Arab, 2006). The suites also have advanced electronic service. By a remote control, you can open and close doors, change temperature, and drop down a television from the ceiling. 

This advanced system can also have negative consequences. This massive power supply can cause disturbance to the electric current and create a problem called harmonic distortion (Dubai's dream palace, 2012).  When this problem occurs it can cause the melting in cables, which can burn the entire building. Electric engineers came up with an ingenious solution. They designed a device called harmonic filter, which can detect the harmonic distortion and cancel it. This solution saved the building from all electrical dangers.
Conclusion

Studying the Burj Al Arab Project taught me a lot of things about engineering. Engineers face a lot of challenges in every project, and they’re the one who are responsible for the solution. Building this tower was extremely complex from the inside and outside. The final result is magnificent project. This proved to me how group work is important for construction.

Building the model was very interesting and challenging experience for me. It made me think like an engineer, and I was very happy about the result I came up with. This will also help me to succeed in my other classes’ future projects.
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