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1 Executive Summary

In approaching the unique design challenges that the tensegrity robot, or Tumbleweed, posed, we as a team

came up with several different approaches and spent the last two semesters refining, editing, and testing different

methods, materials, and techniques. To better understand the complexity surrounding the tensegrity robot, we

immersed ourselves in literature from Berkeley, NASA, and even the advice of our own home institution professors.

We developed an initial plan and began designing and testing. We began with simple straw and rubber band

models, scaled up to PVC pipe and nylon, and finally focus on analyzing our Mark III design made from aluminum

struts and Kevlar cable actuation with DC motors and an elastic lattice for symmetric tension. This report will

lay out the engineering analysis performed by the team, the concept design generation and iterations through the

design process and overall final structure. We used MATLAB, NTRT (NASA Tensegrity software), SolidWorks and

other tools to provide us with information regarding our design and validation for the choices we have made during

this project. The results also revealed aspects of our robot that could be improved in order to achieve our final

goal. Specifically, our goal statement is to build a robot that is lightweight and durable which can traverse short

distances using a tensegrity structure and wireless actuation.

2 Introduction

Tensegrity, or tensional integrity, is a structural principle that utilizes isolated components in compression that

exist inside a net of continuous tension such that the compressed members do not touch one another. Typically,

soft members are used as cables and hard members are used at struts. This structural principle allows for extreme

flexibility and ability to maintain high impacts. Although tensegrity structures began as artistic exhibitions, this

principle is crucial to the advancement of space exploration. Tensegrity structures are very resilient, economic, mass

efficient and light weight. There exists no critical point of load concentration due to distributed force allowing for

the ability to form into a compact area and withstand high impacts. These are just a few of the many beneficial

characteristics of these structures.

Tensegrity structures vary drastically in size and number of compressed strut members. Our design is composed

of six struts which allows for advanced locomotion and six areas for stability and actuation with high load bearing

capacity. To ensure constant and equal tension to each strut, we utilized a rubber lattice of known spring constant

and size. Our actuated tensegrity robot aims to move via tacking or rolling, and withstand high impacts when

dropped. Specifically, we aim to drop the tensegrity from a height of 6ft and have it roll 10 feet using actua-

tion to shift its center of mass. The multidisciplinary nature of this project allows for necessary advancement in

understanding the complexities of space exploration.
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