
Master Thesis
First steps towards a causal areal deformation analysis

Deformation analysis has a very long tradition in engineering geodesy. The same is true for
structural health monitoring in civil engineering. Due to establishment of terrestrial laser
scanning, classical point based analysis approaches are increasingly replaced by areal analysis
approaches, allowing for derivation of deformations on the entire object, rather than on selected
points. However, current approaches are usually descriptive and provide a purely geometric de-
scription of the deformation, neither using nor providing mechanical insight.

The purpose of this Master’s thesis is to investigate the potential of causal areal deformation
analysis, combining the information of a structural mechanical model with geometric informa-
tion delivered by a laser scanner. Using (simulated) data sets and an appropriate structural
model, material parameters of the object are to be derived. Furthermore, it is to be investigated
whether a separation of the various causative forces (e.g. temperature and water level/volume
of an arch dam) is possible on the base of the observed data.
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Glen Canyon Dam

The specific tasks are
• Review of publications related to the combination of laser scanning data and structural

mechanics
• Simulation of laser scanning data representing an object deforming under two different

causative forces
• Derivation of material parameters using an approximating structural mechanical model
• Division of the total deformation into two parts and assignment of these parts to their

corresponding causative forces (e.g. temperature and water level)
• Interpretation, evaluation and documentation of the results
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Structural mechanical models, deforma-
tion analysis, structural health monitoring
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