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We are the Bots By The Bay team, competing in this year’s 
Lego FIRST Robotics competition.  This year’s theme is 
CityScapes, where we design a robot to solve missions 
related to community problems and solutions.  We also 
identify a problem in our community we want to solve, and work on a project towards solving it. 
 
This year, we identified Chesapeake Bay shoreline erosion methods as our project.  We learned 
about shoreline erosion problems online by watching videos, we watched shoreline restorations 
projects be built, and we spent time with the Chesapeake Bay Trust to understand what 
solutions already exist.  What we learned was that there wasn’t agreement among the experts 
about what the best solution(s) are, so we decided to build a scale model of shoreline erosion, 
and to test multiple different solutions to see how they worked.  
 
Our model was a six feet by three feet wave machine, with sand on one end and a wave 
generator on the other.  We used common playground sand as our test material, and rocks from 
patio construction as hard shoreline. Our wave machine was a robotics motor, geared down to 
produce about 92 waves per minute.  The water was about four inches deep, and produced 
waves about one quarter of an inch tall on average (we noted taller waves when there was a lot 
of rocky shoreline in our experiment).  The model weighed approximately 610 pounds, including 
water and sand!  A camera was placed at one end of the model, to record time-lapse videos of 
our experiments. 
 

 
 
We ran several different experiments, each for 48 hours, with a different starting shoreline for 
each experiment (before, and 48 hours later pictures): 
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1. Flat sandy shoreline, no hard obstructions 

           
a. The beach eroded two inches on the left side and five inches on the right side 
b. Significant shelf of sand left 
c. Watching the time-lapse video, the sand eroded in “steps” where a shelf was cut 

out pretty quickly, then it fell into the water, made a smoother slope, and then 
another step was cut out a little further into the beach 

 
2. Completely rocky shoreline 

            
a. Erosion of about one inch across the entire beach 
b. No rocks sunk that we could see 
c. There was a little shelf across the beach inside the rocks; We noticed that water 

got through the rocks; our rocks had gaps between them water could get through 
d. We noticed that the model motor had a hard time generating waves after a few 

minutes; there was a lot of wave power being reflected back on our wave 
generator.  Sometimes, the wave generator would splash water into the air or 
even outside the model behind the flap. 

 
3. Partial rocky shoreline, with a gap between rocky sides 

                        
a. The left side eroded about 3 ½ inches, and the right side eroded about 9 inches. 



b. We noticed the rocks on the right side had waves splashing over the rocks, could 
account for the much greater erosion 

c. Some of the rocks sunk or had a lot of sand missing around them in 
d. The left edge eroded more than we expected; the rocks did not press completely 

against the side of the model 
 

4. Rocky shoreline with offset gaps (for fish, people to move through) 

            
a. Erosion of about three inches on the left side and about an inch on the right side 
b. Sand gathered behind the middle rock formation over time 

 
Our test that had a shoreline of rocks with a space in the center eroded the most. This was 
meant to mimic a living shore line in between two armored shorelines. The solid wall of rocks 
made the water have lots of back splash, stress on the motor and sunk the rocks. 
 
Our next step is to partner with the Chesapeake Bay Trust and make a bigger wave pool that 
will have multiple wave directions to simulate changing directions of wind, changing depths to 
simulate tides, and change wave strength to simulate storms. Our hope is that this could be 
used by kids, and educate kids about erosion. 
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