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Introduction
Local loads within muscle tissue are believed to initiate lo-
cal muscle damage and adaptation. To improve the under-
standing of the mechanism of local damage and adaptation
knowledge is required on how external loads are transferred
to local loads within the tissue. A 3D continuum model of
the rat TA muscle (figure 1) was developed to investigate this
transfer of loads during muscle contraction.
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Fig. 1 Finite element mesh of the continuum model of the TA
muscle of the rat

Objective
The objective of the present study was to acquire experimen-
tal data enabling the validation of continuum models of the
rats TA muscle.

Methods
Because of the complexity of the sagittal plane model, var-
ious numerical output parameters can be evaluated. There-
fore, an approach was chosen incorporating different mea-
suring techniques to collect an extensive validation data set.
These techniques included muscle torque measurements to
identify the parameters of the employed contraction model
[1] and displacement and strain field measurements using
video analysis of surface markers [2] and MRI tagging [3]. All
experimental data was obtained by inducing contractions by
electrical stimulation of the TA of anaesthetised male Wistar
rats.

Results
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Fig. 2 Torque measurements (solid blue lines) and 1D model fits
(dashed red lines) of the employed contraction model
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Fig. 3Measured (video) and simulated superficial fiber strains
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Fig. 4 Simulated displacements in longitudinal direction in [mm]
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Fig. 5Measured displacements in longitudinal direction in [mm] us-
ing MRI tagging. A MRI image of a cross section of the hind-leg of a
rat is shown on the background in which the colored displacements
indicate the postition of the TA

Discussion
The employed contraction model was proven to be suitable
for the description of the contractile behavior in continuum
models (figure 2). The 3D continuum model enabled good
qualitative prediction of the displacement and strain fields
(figure 3,4 and 5). However, large quantitative differences
were found. Clearly, the model needs further improvement,
especially with respect to the geometry. Themodel combined
with the experimental data set offers a solid tool to improve
the insights in muscle mechanics, damage and adaptation.
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