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Here is a sampling of various memos which address the essential demands of this task:


To: Assistant


From: Boss


Here is an explanation of why some of the proposals we have received must be rejected, as they violate one of more of the 13 requirements:


Proposal A violates requirement VIII because the “the circles and lines which are transition points from one part to another must be tangent to each other” A possible modification would be to extend the curves until the lines were tangent. This of course would change the length of the track, perhaps making the shortest lane not a multiple of 100, which would violate requirement VII.


Proposal B violates requirement VI because it must accommodate races for 100,200,400,800,1500,3000,5000 and 10000 meters. This track cannot accommodate races longer than 800 meters. The only simple modification would be to add another curve on the left side, which would transform it into an oval regulation track.


Proposal C violates requirements III and possibly XII. Requirement III states that the 100 m race must be run on a straight segment, but the longest straight segment in proposal C is only 75 m long. Requirement XII states that “jumping and throwing events” take place inside the track. It is questionable whether 122 m (the total diagonal distance inside) would leave enough room for competitors, safety, and events. A possible modification would be to lengthen the 75m segment to 100 m or more, solving both problems mentioned above.  It is also possible that requirement XI is violated and that the curves are too sharp for the 200 m race--the curves should be lengthened.


Proposal D violates requirements III, IV, VI, X and possibly XI. There is no straight path, thus the 100 m race cannot be run. The finish line must be at the end of a straight piece, but there are none. The track cannot be used for races above 800 m because the runners might run into each other. The runners have to cut in front of a competing runner. and the longest internal distance within the track is 63.7 m, which is perhaps not enough for the jumping and throwing. Some modifications would be to add some straight paths, which would fulfill requirements III,  IV and XII. The only solution for requirements VI and X would be to make sure the track itself never crosses paths.


Proposal E violates requirement XI if you assume that the inner curves are all the same length, and that the two left-hand outer curves are bigger in order to clear the inner curves. On both these sets of curves the track curves too sharply for all but the 10,000 m race. The modification would be to lengthen all of the curves, but each of the inner curves would have to be at least 86.4 m for the 400 m race, and the outer curves would have to be at least 157 m to accommodate the 200 m race. It is also questionable if the space inside the track is large enough to hold jumping and throwing events, which violates XII.


*****************************************************************************


To: Boss


From: Assistant


Proposal A, as you mentioned, violates requirement VIII because it is not tangent at the transition points. The proposed solution of lengthening or shortening the curves so as to make them tangent may well result in a violation of VII as the track length does not remain a multiple of 100 m. One modification might be a design similar to an equilateral triangle with all three straight  length having the same length (�EMBED Equation.3���). The length of the arc of the curves at the three vertices cannot be less than 25 m. Conclusion: This is not a design that could be used for international competition; however, if the track was increased to a total length of 500 m it would meet all requirements except that for the radius of the turns would be too tight.


Proposal B violates requirement VI because there are not long enough continuous lengths. The proposed solution of adding another curve (200 m) would make the track 1000 m long. To meet international standards and keep the same curves would requires taking 200 m off each straightway. This would then be, in effect, a regulation track. Conclusion: If the Santa Monica Club is looking for a non-regulation track that meet international standards, this is not it.


Proposal C violates requirements III, XI and possibly XII due to its small size. A proposed solution is to lengthen the 75 m segments to 100 m, and length the curves. The only rule then violated, as in both Proposals A and B, would be that of international competition requiring a 400 m inner lane. If the track was constructed with four 100 m sides, and arc at the four corners of  50 m, the curves would be gentle enough and the straight-aways long enough to meet all requirements except for the inner lane, which would be 600 m. Conclusion: This is a fine track if it is not going to be used for international meets.


Proposal D violates requirements III, IV, VI, X and possible XII, due to a lack of a straight potion, an overlap of lanes, and its small size. A possible solution would be to add a straight portion of at least 100 m which would make a sort of bridge that would let one portion of the go over the other, so that the runners don’t collide. There are two problems with this modification. The introduction of the bridge increases cost and may lead to unfair races due to the need to run up over a bridge, and down under a bridge...the up/down could cause fatigue. The other problem lies with the 400 m international requirement, which is not met. Conclusion: An overlap is expensive and potentially unfair; this is not a workable solution.


Proposal E violates XI due to the small size of the curves; the possible solution is to lengthen the curves and the track length. If the arc lengths of the curves add up to 100 m, they are too sharp (�EMBED Equation.3��� and �EMBED Equation.3���, which is not greater or equal to the required minimum of 50 m. Also, all of the curves are not the same length, or have the same radius. If one were to increase only the curve lengths, the track is then adequate for 200 m race, with the total length of the curves = 300 m. Conclusion: If the SMTC wants a long track with the potential for many races to occur at once, this design will work, but only if the total length of the curves is �EMBED Equation.3��� 300 m.


******************************************************************************


 Possible Designs to Eliminate Staggered Starts


The goal is to achieve elimination of staggered starts for the majority of the races, which satisfying all the conditions. One idea would be to have opposite turns, in other words first turn to the right, then to the left, then to the right, etc. Some of the proposal use this idea, particularly Proposal D and E. Although both of these had violations, there were solutions, the better of which applied to Proposal E. In order to eliminate staggering in the 200 m race, a turn with a diameter of 50 m is required. Despite this change, Proposal E is a good example of a design which would eliminate staggered starts on the 100,200,400 and 800 m races.


******************************************************************************


Final Recommendation on the SMTC Proposal


I have chosen Proposal E which, with some modifications, would provide an ideal track.


Specifications:


Total length = 1200 m


Diameter of sharpest turn = 160 m


Number of Turns= 7


Number of Lanes = 8


The design is so that the 100, 200,400 and 800 m races can be run without staggering, and with a start and finish line perpendicular to the track. Every requirement is met except that of the 400 m inner lane. I see this traditional measurement as out of date and impractical. The only way to have a 400 m track requires a staggered start for all but the 50 and 100 m races, whereas as the suggested modifications of Proposal E eliminate staggered starts for one-half of the standard races. This proposal is a way to get a great deal of valuable track into a small area, which solves many of the traditional problems and creates no new ones.





�
Things to consider in scoring the Track Of Dreams project





For all student work, pay particular attention to:


–How the student accounts for existing constraints in all designs.


–How the student incorporates the width of the lanes into the computations.


–How the student resolves the incongruities of the initially proposed designs.


–How the student addresses the diverse audiences in his/her proposals.


–How the student resolves the dilemma of the staggered start.


–The completeness and coherence of the benefit analysis of the submitted designs.


–The diversity and creativity in the final proposal.


Some students may relax the existing constraints or invent new ones. In such cases, look for  demonstration of the plausibility of such changes.
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