
Understanding the viscoelastic relaxation 
behaviour of tendon subunits 
Compute the time depen-
dent behaviour of tendon 
subunits based on the vis-
coelastic properties of their 
constituents 
Tendons are hierarchical structures 
that transfer mechanical loads from 
bones to muscles. They exhibit sub-
stantial relaxation capabilities which 
allow them to minimise inner damage. 
Tendon subunits are commonly simu-
lated using commercial volume finite 
element models, which however 
commonly come along with pro-

hibitive computational costs for repre-
sentative models.
The goal of this project is to develop 
a custom-made viscoelastic C++ 
model using high performance com-
puting notions and an existing linear 
tendon subunit model. The student 
will combine algorithms for finite ele-
ments with OpenMP libraries. 

Depending on progress, the algorithm 
can be applied to address open ques-
tions in the multi-scale modelling of 
tendons, using Bayesian inference 
techniques. The project is appropriate 
for both Bachelor and Master Thesis.
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PREREQUISITES
• Good knowledge of C/C++

• Work Independently

• Enjoy critical thinking

CONTACT
Dr. Nikolaos Karathanasopoulos
Dr. Panos Hadjidoukas
Prof. Petros Koumoutsakos
e-mail:  nkaratha@ethz.ch

   phadjido@mavt.ethz.ch
              petros@ethz.ch
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CSELAB
Chair of Computational Science - D-MAVT

WWW.CSE-LAB.ETHZ.CH  

In the CSE Lab, we combine computational methods, computer science tools and do-
main specific knowledge to solve scientific and engineering problems in areas such as 
Fluid Mechanics, Nanotechnology and Life Sciences. The core computational compe-
tences of our group are in particle methods and in stochastic optimization techniques.
Motivated by challenges in application fields, we focus on identifying the common ele-
ments among computational techniques and on formulating common methodological, 
algorithmic and software structures that facilitate their further development.
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