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Faculty of Mechanical Engineering,

Dept. of Materials Technology,
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Introduction
Continuum models to study skeletal muscle
functioning [1, 2] need constitutive equations to
describe the muscle’s passive and active behaviour.
A problem in formulating 3D constitutive equations is
the lack of data on transverse mechanical properties.

Objective
Determine the passive transverse mechanical
properties of skeletal muscle.

✷ In vitro set-up → pilot for in vivo studies
✷ Complete muscle since extraction of testing

samples in vivo is impossible

Experiment
Transverse compression of 2 rat TA muscles.

✷ Muscles excised preserving the in vivo length
and kept in Ringers (37 ◦C)

✷ Set-up
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FE model
Simulations to assess stress- and strain-distributions
in the muscles during the experiments.

✷ Plane strain model of mid-cross section
✷ Mesh generated for each muscle

✷ Muscle behaviour described with Ogden model
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✷ Displacement of indentor prescribed
✷ Results

Parameter estimation
Material parameters µ, α, δ and τ are determined by
a least squares fit of calculated indentation force on
experimental data [3].

Results
✷ Final parameter estimates

µ α δ τ

Specimen [kPa] [-] [-] [s]
TA muscle 1 13.5 5.0 0.70 2.7
TA muscle 2 19.7 4.4 0.74 2.7

✷ Comparison measured indentation force and
calculations using the final parameter estimates
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Conclusions
This numerical-experimental approach only required
indentation force and displacement as input data.
Since these can be assessed in an in vivo indentation
experiment, the method is applicable in vivo.
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