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Project Description

The Massachusetts’s Lions national football team has hired Biasiucci Architects for the design of a new stadium. The Stadium will have a grass playing surface, open roof top and hold of the capacity of 82,500 fans. Team branding is a high priority in the presentation of the stadium for the Massachusetts Lions, therefore they are requesting a standard paint system to serve as the steel protection and brand the team colors. However, Biasiucci Architects highly recommends implementing a duplex system to improve the life of the stadium and reduce long term costs. The following is the proposal prepared by Biasiucci Architects to explain the benefits of pursuing the design of a Hot dip galvanized Duplex steel system. 


Proposal

[image: untitled]We are in the midst a creating a structure that will become iconic for the all Massachusetts fans. It will hold 82,500 fans who will all stomp, jump up and down, spill beverages, throw food and scream while they show their support and team spirit for the Massachusetts’s Lions [6]. This structure should scream Lions team spirit just as loud as its fans in which it holds. Because the stadium is going to be used heavily and it will be highly exposed to the surrounding environments considering it is an open roof stadium, we at Biasiucci Architects highly recommend implementing a hot dip galvanized steel duplex system. Benefits of using the duplex system includes corrosion protection, reduced maintenance, reduced long term costs and of course, still having the opportunity to display the Lion’s team colors loud and proud. 		    FIGURE 1 [4]
										
													
Seriousness of Corrosion 

Hot-dip galvanizing is a coating system that protects steel from corrosion. Preventing corrosion is a major priority for this project considering it has an open roof. Corrosion may occur from inadequate protection application or lack of maintenance and it can lead to the failure of a project or major safety concerns [13]. 

A cathode electrode, anode electrode, electrolyte solution and a return current path must all present in a steel structure for corrosion to occur. Reducing actions occur through the cathode because the positive ions are discharged and negative ions are formed and Oxidation reactions occur through the anode because negative ions are discharged and positive ions are formed. The electrolyte is the conducting matter that the matter movement flows through. It frequently consists of acid solutions, bases or salts but can also be composed of other media. And lastly, the return current path is a metallic pathway that connects the anode to the cathode. By stopping just one of these four elements from occurring, we can prevent corrosion [12] [4]. Figure further 2 further illustrates through a diagram how these four elements relate to one another. 

Corrosion is a serious problem for steel structures. The Federal Highway Administration (FHWA), NACE International and CC Technologies have reported have reported that corrosion costs add up to $279 billion dollars every year. The good news is, is that this is a preventable problem with the duplex system that I am recommending [8]. 
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				FIGURE 2	[4] 					  FIGURE 3 [12]

Strategy behind Hot-dip galvanized steel

To prevent a steel structure from corrosion, a coating is applied through Hot-dip galvanizing [8]. Figure 3 shows a chart of metals listed in order from metals that are anodic electrodes which corrode easier at the top to the cathode metals at the end of the list which corrode at a slower rate. Because anodic electrodes corrode at a faster rate than the cathode and so it serves as the cathode’s sacrificial element [12]. 

Of course the cathode in which we want to protect is the steel structure. I highly recommend that we use zinc as our coating element because it adheres to steel very well, is formable, has high strength, its low costing and it is a recyclable material. Zinc is a natural material and about 30% of zinc comes from recycled materials and 80% of zinc is recycled each year. This material is both the most economic and environmental selection to choose for this process [14].    

 
Application of Hot-dip galvanized steel

The application method of hot-dip galvanized steel is far superior than any other coating method including a paint coating because the steel is completely immersed in a molten bath of pure zinc at approximately 850 F so that the zinc will bond to the steel on all surfaces at an even thickness [12]. Through this process, the areas that normally would have been difficult to reach including the inside and outside of hollow structures are just as easy to coat as any other surface. This is very important because the structure of a stadium does have several hollow pieces and the risk of corrosion occurring in these hollow pieces can be even higher than obvious surface areas because it is very humid inside hollow structures. Brushing or spraying paint runs the risk of missing a difficult to reach areas such as the hollow areas, and it is frequently applied thinner around edges [15] [11]. This is why many steel structures with a painted coating system often experience corrosion at the edges or corners first. With a stadium at this scale which will use approximately 60,000 tons of steel to build, it would be very likely that some surfaces could be missed or applied unevenly on site if we move forward with just a paint coat [10]. I can’t emphasis enough how important it is for our stadium to be coated on every surface with a thick even coat that is acts as more than a barrier considering the stadium design will leave it constantly exposed to several different weather conditions. We need to prepare our stadium especially well because of the variety of weather conditions Massachusetts does receive such as snow, rain, hail, etc. To further emphasize the extreme weather conditions experienced in Massachusetts, the record low temperature for the state is -35F and record high for the state is 107F [9].

Hop-dip galvanizing is also a factory controlled. All steel materials are pre-inspected then all surfaces are cleaned thoroughly in a caustic hot alkali solution to remove all organic elements so that nothing can act as a barrier between the zinc and steel. Then the steel is rinsed off and pickled in acid to remove any possible imperfections followed by another rinse. The steel is then dipped in a flux solution to remove any oxides before the steel is fully immersed into the zinc bath. All the steps leading up to the zinc bath are crucial in that if the steel is not cleaned thoroughly as explained following this process, there is a risk of the zinc not adhering well to the steel. After the zinc bath, the steel is given time to cool before its final inspection. All steel pieces big and small including individual nuts, bolts and screws can be galvanized. The quality control in this process is to ensure the integrity of the application and we can all feel safe that our steel will be carefully treated with this application [12]. 
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							FIGURE 4 [13]

Duplex System

I know team branding is a high priority for the appearance of the stadium so I am happy to inform you that we can have both a protective Hot-dipped galvanized coating and show our team spirit proudly with the duplex system! We can paint or powder coat the galvanized steel with our Lion’s team colors and the combination of the galvanized steel with a painted surface together creates an exceptionally well protected and durable coating. The galvanized surface protects our cathode element which is our steel, and the paint is protecting the zinc in the galvanized coating, prolonging the rate at which the zinc is consumed [12]. 


Maintenance

Along with high protection against corrosion the duplex system also decreases the need for constant maintenance. If you are concerned with the initial costs of applying the system take into perspective the cost of maintenance and repainting that we will be saving money on in the lifetime of the stadium. The implementation of this synergistic system can extend the length of time until maintenance is needed by 1.5 to 2.5 times longer in comparison to using one system alone [15]. The length of time that the stadium can do without maintenance will depend on the zinc thickness. As you can see in the chart below on figure 5, the thicker the zinc coat is, the longer the structure can go without any maintenance. For example, if the zinc thickness applied is 4.0 mils, and if the location of the stadium is industrial, then the steel in our stadium will most likely not require maintenance for approximately 75 years. The zinc coating will conform to requirements set by specification ASTM A153, Class A, and in conforming to this the steel will require a minimum average coating thickness of 3.4 mils [1]. Assuming the location of the stadium is industrial, it is likely that the stadium will not require maintenance for approximately 63 years.  
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							FIGURE 5 [14]

Touching Up

In the event that the coating needs some touching up, the process is both easy and inexpensive. A small amount of the powder coating will be removed around the nick or area in need of repair, it will be wiped clean with an isopropyl alcohol wipe and then repaired with paint using a brush application [14]. The amount of money that spent using the system in the initial building and on repairing the stadium will cost will be about 1/3 of what it would coast to apply paint in initial construction and repair this application over the steel in the lifetime of the stadium [5]. This is because the paint over steel method will require much more maintenance in its life-cycle.  


Direct Comparison 

	
	Duplex System
	Paint System

	Initial Cost Per Sqft
	$5.02
	$3.95

	Total Initial Cost      
	$60,240,000.00
	$47,424,000.00

	Life-Cycle Cost Per Sqft
	$9.67
	$33.20

	Total Life-Cycle Cost
	$116,040,000.00
	$398,400,000.00

	AEAC Per Sqft
	$0.34
	$1.18



Using the Cost-Comparison Report calculator provided by The American Galvanizers Association [2], we can see that although the Duplex System does demand initial higher funds than the Paint System, the long term economic benefits are very substantial because this application translates to saving money on maintenance and corrosion repair. There is potential to save 70% what would be spent if we were to choose the inferior paint system option [2]. 


Conclusion

This structure is going to be iconic for Lions fans and the world of sports. The presentation of it should be pristine, rust free, corrosion free, and remain that way without having to spend excessive money and time maintaining this structure that will holds 82,500 fans. With my professional experience and knowledge of the duplex system I could not recommend anything but this. So let’s think about our long term goals for keeping the stadium corrosion free and attractive for a long time, save some time and money and let all enjoy the game! 



Word Count excluding bibliography and thanks to the American Galvanizers Association: 1,869


Thank you very much for your consideration of my essay for the Edgar K.Schutz Memorial Galvanze the Future Scholarship and thank you also for the opportunity to apply.
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