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Goals and Motivation

• Explicit methods can be very efficient 
for certain types of problems, such as 
car crash simulations

• Contact plays an important role in the 
behaviour of many mechanical 
systems

• Test effects of mass scaling on contact 
response

Examples

• Implementation of three contact 
algorithms and two search algorithms

• Contact virtual work is developed using 
penalty and Lagrange multiplier 
methods, then discretised using node-
to-segment concept

• Surface topology stored explicitly, 
allowing for element-agnostic approach 
for contact search and resolution

• Bucket sort used to reduce time 
complexity of contact search

Approach

Algorithms successfully implemented and 
were able to solve complex problems

Node-to-Segment discretisation and 
gap function

Blind-spots due to gaps in 
normal  projection can lead to 
undetected contact. The solution 
is to split the surface into face, 
edge and vertex segments.

Under-prediction of contact force can result in 
much smoother response (black)

Large oscillations occur with mass scaling due to the 
added mass, resulting in unphysical effects. 
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Contact Constraints

Crash tests are typically solved using
explicit methods
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