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Engineering Ethics

Unethical Design:
 The Kansas City Hyatt Regency Walkway Collapse

Introduction

The job of an engineer is not merely to design innovative structures, but to construct buildings that protect the general welfare of the public.  In daily life, people rely upon the fact that engineers design buildings safely.  They put their trust in these engineers simply by entering any given building.  The engineers bear tremendous responsibility because the lives of the people who enter their buildings are at stake.  For this reason, the engineers must construct a safe design of their building, with all the details carefully checked.  Ironically, the collapse of huge buildings is often caused by an overlook in small details.  In the collapse of the Kansas City Hyatt Regency Hotel, a small detail was over looked and 114 people were killed.  The engineers who designed the Hyatt Regency Hotel had an ethical responsibility to the people who entered the building.  This paper deals with gross negligence that caused the collapse and the unethical practices of the engineers in their inability to check for a potentially fatal flaw and to take responsibility for the flaw itself.

Background

Design of the Hyatt Regency Hotel in Kansas City, Missouri began in 1976 by the Crown Center Redevelopment Corporation.  Gillum-Colaco Enterprise was chosen as the consulting structural engineer.  The design consisted of three main sections: a 40-story tower section, a function block, and a connecting atrium area.  There were three 120-foot walkways that connected the tower to the function block in the atrium on the second, third, and fourth floors (Lank et al., 1997).  The third floor walkway, which is larger than the other two walkways, was intended to carry larger volumes of people in and out of the third floor ballroom.  The fourth floor was intended to carry the smallest load of the three walkways.  The fourth floor walkway connected the hotel to the health club and sports area.  The third and fourth floor walkways were suspended from the atrium roof, while the second floor walkway was suspended from the fourth floor walkway (Lank et al., 1997).

The Walkway Failure

On July 17, 1981, the second and fourth walkways fell to the atrium floor during a dance tea party, killing 114 people and seriously injured over 180 more.  The flaw was due to the improperly built hanging walkways.  Each of the walkways was held up by six steel rods, 1.25 inches in diameter and suspended from the ceiling (Ross, 1984).  The rods supported four 30-foot-long, 18-inch-deep steel I-beams connected end to end along each outside edge of each walkway.  The beams then supported a concrete deck with glass sides topped with wooden handrails (Ross, 1984).

The threaded ends of the supporting rods were tied to the steel beams by nuts.  The rods holding up the second-level walkway were attached to the fourth-level walkway rather then directly to the ceiling.  The walkways were attached to the balconies at either side of the lobby with steel plate connections.  One walkway connection was bolted and the other had an expansion joint.  After the collapse of the walkways, the steel support rods were still hanging from the ceiling, which indicates that they failed where they were attached to the fourth-floor walkway rather then at the ceiling (Ross, 1984).

Reason for Collapse

From this evidence of the rods hanging, it was easy to identify the fatal flaw in the design.  The walkways that collapsed had a different design than was in the blueprints.  The initial design was not practical.  The rods went through a metal box on the floor of each walkway.  Under the box, there was supposed to be a nut to firmly secure the rod to the box.  The problem with this is that there was no way to attach the nuts to the rod unless the rods were threaded the entire length of the rod.  These rods were very long, therefore a change was made so that the rods would not have to be threaded all the way up.  The new design split the rods into two pieces, separated at the box.  This allowed the rod to have two ends at the box so that a nut could be placed at both ends, eliminating the need to have the entire rod threaded.  Sheperd illustrates this design, as seen in figure 1 (1995).
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Figure 1 Neither the original design detial nor the as-built detail could safely support
the required dead and live loads. Both details are inadequate to the trained eye and
violate fundamentals of engineering practice.




  The problem with this change is that it doubled the stress where the steel suspension rods were connected to box beams that supported the fourth walkway and the box beams failed (Sheperd, 1995).  This caused the fourth and second floor walkways to fall to the floor of the atrium area. Kaminetzky illustrates this design, as seen in figure 2 (1991).
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The National Bureau of Standards conducted tests that clearly showed the connections originally shown on the drawings were not capable of supporting the load of the walkways with a safe number of people on them (Kaminetzky, 1991).  The change made during the construction that doubled the stress on the connection made the original problem even worse and allowed collapse at a lower number of people on the walkway.

Court Case


After the collapse, an investigation took place led by the U.S. Department of Commerce.  They determined that the designer, Gillum-Colaco Enterprise, was at fault and not the constructor, Havens Steel Company.  The Department found that the flaw was in the design and that the construction techniques were not at fault.  The construction was acceptable according to the imperfect design.  Gillum-Colaco Enterprise was found with complete fault of the collapse of the walkways (Lank et al., 1997).


The findings of the U.S. Department of Commerce shed light onto how the collapse occurred.  They first found how the walkways collapsed, and located the shearing point of the box beams. The fourth floor walkway fell onto the second floor walkway, which caused both to fall to the floor of the atrium. The Department discovered the design of the rods had been altered, with Gillum-Colaco Enterprise approval, from a single beam to a double beam that created double the stress.  Interestingly, even if the construction design had not been altered, the walkways would still not have met the required safety stress.  The original plans were only able to support 60% of the stress required by the Kansas City Building Code (Kaminetzky, 1991).  This poor design was ruled as negligence by Gillum-Colaco Enterprise.  It showed a lack of safety for the public, which goes against the NSPE Code of Ethics for Engineers.  The code states that engineers shall hold paramount safety, health, and welfare of the public (NSPE, 2001).


In November 1994, the engineers who designed the hotel along with the entire company were found guilty of gross negligence, misconduct and unprofessional conduct in the practice of engineering.  The engineers, Daniel M. Duncan P.E and Jack D. Gillum, lost their licenses to practice engineering in the state of Missouri.  Gillum-Colaco Enterprise lost its certificate of authority as an engineering firm (Texas A&M University, 1995).  This negligence by the engineers is not just a court case, however, but is also an ethical issue.

Ethical Issues of the Collapse

Whenever human death occurs as a result of overlooked details, there is always an underlying ethical issue that an individual has neglected to consider.  In the case of the Kansas City Hyatt Regency Walkway Collapse, the licensed engineers neglected to adequately support the three walkways in the atrium area.  This gross negligence violated the first fundamental cannon in the NSPE Code of Ethics and cost over 114 people their lives.


After an incident such as this, the guilty parties should admit their mistakes and take responsibility for their actions.  Even after the design of Duncan and Gillum showed that it was not up to the standards of the city, the two men tried to place the blame on someone else.  During the investigation, Gillium denied that he approved the change in design.  He claimed that it was not in his design so he could not take responsibility for the collapse.  This is completely unethical because his design still did not meet city regulations and would have collapsed anyway (Ross, 1984).  I personally believe that this was an attempt to take the coward’s way out of taking responsibility for a tragedy.  The engineers’ denial of responsibility poses one of many ethical questions in this case.

Ethical Questions

1. What should be done to Duncan and Gillum, whose negligence cost 114 people their lives?

2. Should the builders be held accountable for not adequately checking the design prior to constructing the hotel?

3. Should the city be partly responsible for the tragedy since they did not properly check the design plans?

4. Should the city have a stricter process to check the design plans in order to prevent such disasters like this from happening again?

5. How much responsibility for meeting building codes falls on the engineers?  The builder?  The owner?

Ethical Arguments


The licensed engineers who designed the hotel are the ones mostly at fault.  
Duncan and Gillum’s design was clearly wrong and caused many deaths.  We can decide what to do with them by analyzing several moral theories.  Cultural relativism looks at a specific culture at a specific time.  This is not a very good moral theory to use because from one culture to another it is not consistent and therefore I will not use this to try to answer any of the ethical questions.  Divine command states that God demands us to follow certain rules which can never be broken.  The problem with this theory is that there is no way of asking God exactly what to do in a certain situation, and also, any documents that supposedly came from God can be interpreted in many different ways.  This theory is also not consistent so I will not use this one. Ethical egoism is to do what is best for the individual person.  This also cannot be used because it is not consistent from person to person.


To answer the first question posed about what should be done with Duncan and Gillum, we can first look at act utilitarianism.  This theory tries to maximize happiness and promote goodness for everyone.  This theory is does not fully support punishment and retribution killing these engineers is definitely not an answer.  Numerous lives were changed as a result of this collapse, upsetting many people.  The family and friends of the people killed in this collapse would want some sort of punishment.  One way to make these people happy is to make sure that these negligent engineers do not make any more plans for other buildings.  Their designs were unsafe, and even if it was a small miscalculation, they are responsible.  Utilitarianism would say that revoking the licenses of Duncan and Gillum is an answer to question one.


Another moral theory that can be very helpful to answer this question is demonstrated in the Kantian arguments.  Both his categorical imperative and respect for others arguments agree on what to do.  Kant’s categorical imperative argument states that people ought to do certain things.  His argument is very black and white and there is always a certain decision that is right and wrong.  His respect for others argument says that all people must be treated the same.  No one person is worth more than another and the autonomy of the individual must be protected.  Also, Kant is a strong believer in punishment and retribution.  He believes in “an eye for an eye.”  This principle calls for Duncan and Gillum to die because they caused the deaths of 114 people.  Another reason for this is Gillum’s dishonesty regarding the change in plans.  Kant believes that it is never okay to lie according to his categorical imperative, and therefore he would punish Duncan and Gillum for doing just that.


In response to the second question, act utilitarianism says the builders should definitely have checked more.  If they checked the plans more carefully, the builders could predict the future by having diagrams of every part of the building and would have known for sure that the hotel was safe.  This theory would not punish the builders in any way, but rather make them check the plans in much more detail in the future.


Kant would also agree with utilitarianism on this question.  Kant treats people with autonomy and says that they should make decisions for themselves.  The builders decided to build this hotel without properly checking if it was safe.  They should have had the ability to check it themselves in order for them to be responsible individuals.  Since these builders were not directly at fault, Kant would not punish them.


For the third question, the city had about the same responsibility as the builders did in this case.  They were not directly at fault, but if they had stricter checking standards, this whole accident could have been avoided this answers the fourth question.  Both utilitarianism and Kant would say the same as in the question about the builders.  They would both agree that the city should not be punished; they need stronger checking standards so future disasters can be avoided.


Regarding the fifth question, utilitarianism says that the engineers are the most responsible.  People should not have to worry about entering a building.  Worrying causes unhappiness.  This would be the fault of the engineer.  The engineer, therefore, must certainly construct a safe building in order to maximize everyone’s happiness.  Next, utilitarianism would say that the builders also have a large part of the responsibility.  They must make sure that the structure is safe so that people do not worry and become unhappy when entering buildings.  The owners would have the least part of the responsibility in designing and constructing the building, but they have to maintain the building in a safe manner.  The building can easily become unsafe as time goes on, and the owners have sole responsibility of then keeping the building up to proper code.


Kant would agree with utilitarianism on this question as well.  The engineers are the ones who initially design the building, and they have the primary responsibility of designing a safe structure.  The engineers who design the buildings are rational agents, and therefore they should be able to construct safe designs.  They have the most responsibility.  The builders also have a large part of the responsibility since the construction must be done in a safe manner to ensure a safe building.  Finally, the owners do not have much to do with the designs or the construction, but they have to keep the building up to code.  The owner is then fully responsible after final construction.


I agree with Kant on his arguments.  Some of his theories are a bit strict, but he respects the autonomy of every individual and punishes those who deserve punishment.  He would definitely punish Duncan and Gillum by revoking their licenses.


I do not like the ideas of utilitarianism because they do not protect individual rights, nor do not punish anyone.  They also say the past is not relevant and attempt to predict the future.  I personally believe that every individual should be able to make their own choices; they should be allowed to be autonomous.  Utilitarianism works in theory, but it is not practical.  It is nearly impossible to predict the future, and it is also very hard to know the consequences.  Perhaps if these two theories could be combined so that the weaknesses of both theories is eliminated, then this would become a very good moral theory to base ethical questions on.  If Kant tried to maximize the good for everyone, but still protected everyone’s autonomy, then this theory would be the best.

For this case, both of these moral theories basically agree.  They are very consistent, especially when looking at cases retrospectively.  Utilitarianism is a good theory only in hindsight because the results are already known.  It is easy to see what decisions should be made once the outcome is known.

Conclusion

The collapse of the walkways was a terrible disaster that cost the lives of 114 and injured over 180 others.  Despite all this suffering, a lot has been learned and many codes have been made stricter.  This will hopefully prevent further collapses of buildings and save the lives of others.  Having walkways across an atrium is a popular design and future designs will be reinforced.  Engineers will realize that using two rods to replace one rod may save some time and an awkward construction, but it is not worth putting the lives of the public at risk.  Since it was found that the original design would not have passed Kansas City building codes, the inspection process has been made stricter so that any flaw by the design engineer will be caught by the city inspection.


In general, engineers have found from studying disastrous collapses that buildings must be supported with a structure that will be able to support much more than the building will ever face.  There are always small flaws in the materials and parts wear out over time, which will reduce the strength of the building.  The building, therefore, must be built a lot stronger than initially needed.  From studying the past, engineers can predict where failures may occur and correct these mistakes before any risk is posed to the public.
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