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Abstract 
 

 Medial Tibial Stress Syndrome (Shin splits) is an overuse injury caused by repetitive 

impact. If ignored it can lead to stress reactions and then stress fractures in the shins. This 

nagging injury is something that plagues many track athletes especially as they start to wear their 

competition shoes more frequently at practice to work on technical aspects of their events.  

This paper investigates the relationship between ground reaction forces experienced by 

the athletes in each stride and what shoes they are wearing on their feet. Due to the fact that 

repetitive impact is a cause for shin splints, the conclusion of this project includes a new form of 

footwear that allows athletes to train for excellent performance with low impact. The objective of 

this project is to improve the athletic experience of track athletes.  

The design process of this product titled ‘The Hybrid Shoe” included many steps. First, 

there was a plentiful amount of research in order to understand the biomechanics of running. 

Many sketches and concept mock-ups lead to two ideas that were made into prototypes. The 

hybrid shoe idea prototype moved forward and was tested for its effectiveness by measuring the 

ground reaction forces of each stride and comparing it to other footwear worn in the sport of 

track and field.  
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1! Introduction   

1.1!Background 

I am a ‘19 majoring in Engineering Modified with Studio Art with a minor in Human 

Centered Design. I am very interested in pursuing a career in product design and after a 

summer working for Converse, I am specifically interested in product design related to 

footwear. There are so many aspects of a shoe that can alter the user’s comfort, performance, 

and experience in a shoe.  

I am very passionate about sports, they have always been a part of my life and I am a 

heptathlete on the Women’s Track and Field team here at Dartmouth. My objective for this 

project is to improve the athletic experience of a track athlete. As a member of a Division I 

track program, I have had the opportunity of experiencing first hand, the challenging student-

athletes face as they strive for success in both athletics and academics.  

When I decided to pursue ENGS 86 I knew I wanted to use the opportunity to investigate 

and learn more about the biomechanics of running. Around the time I was writing up my 

proposal for this project I noticed a sudden increase in complaints from my teammates about 

shin pain. At this time in our fall training we were transitioning from high volume 

conditioning that includes hill sprints and grass track interval workouts to more technical 

work that incorporates the use of competition footwear. I found it very interesting how the 

initiation of shin problems in my teammates seems to have been prompted or caused by the 

sudden change in footwear. My teammates inspired the idea for my project.  

1.2!Track and Field  

The sport of track and field at a glance seems simple, it tests the limits of athletic 

performance in running, jumping, and throwing. We can date this desire to compete back to 
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Figure H6: Building the final product 

 
 

 
Figure H7: Building the final product 
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 Appendix I 
 
 
 

Figure J1: Testing Max GRF results  
 
 

 
Figure J2:: Testing schematic 

 

Name  R J K T 

Trainers Max L 1980 1880 1620 1630 

 Max R 1900 2030 1560 1500 

 avg. 1940 1955 1590 1565 

Spikes Max L 2140 1960 2070 1780 

 Max R 2170 2080 2110 1670 

 avg. 2155 2020 2090 1725 

Proto Max L 2050 1730 1520 1620 

 Max R 2110 1870 1430 1460 

 avg. 2080 1800 1475 1540 
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Figure J3: GRF graphs from testing 
 

Figure J4: Stride length comparison  
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0.21 s 
 

0.65 s 

0.29 s  
 

0.61 s 

0.31 s 
 

0.67 s 

Proto 
0.24 s 

 
0.65 s 

0.23 s 
 

0.65 s 

0.27 s 
 

0.61 s 

0.28 s 
 

0.66 s 



 41 

 
Bibliography 

 
Hutchinson, Alex. “It's Time to Rethink Barefoot Running.” Outside Online, Outside Magazine, 

26 Feb. 2019, www.outsideonline.com/2390686/barefoot-running-biomechanics 
study?utm_medium=social&utm_source=email&utm_campaign=onsiteshare. 

 
 
Larsson, J. & Rasmussen, A. (2018) Long distance track spike design: Maximizing running
 performance (Master’s thesis) Retrieved from Chalmers University of Technology.  

 
Logan, Suzanna, et al. “Ground Reaction Force Differences Between Running Shoes, Racing 

Flats, and Distance Spikes in Runners.” Sports Science and Medicine , 9 Mar. 2010. 
 
 
 
Thacker, Stephen B., et al. “The Prevention of Shin Splints in Sports: a Systematic Review of 

Literature.” Medicine & Science in Sports & Exercise, vol. 34, no. 1, 2002, pp. 32–40., 
doi:10.1097/00005768-200201000-00006. 

 


