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Abstract. Monitoring degradation in complex structures remains a major challenge, especially when 
damage initiation and propagation must be inferred from indirect measurements. Distributed fiber optic 
strain  sensing  provides  valuable  strain  data  along  embedded  trajectories,  but  their  interpretation 
requires a robust numerical framework able to capture both complex geometries and evolving fracture 
processes,  [1].  In  this  work,  an  isogeometric  phase-field  framework  is  proposed  for  modeling 
degradation in complex structures instrumented with embedded optical  fibers,  [2].  The structural 
geometry is represented exactly using NURBS-based isogeometric analysis, while crack initiation and 
propagation are described through a regularized phase-field formulation [3]. The embedded optical 
fiber is modeled as a parametric curve within the solid, and the strain observable along the fiber is 
obtained by projecting the strain tensor onto the local  fiber tangent direction, [4].  The proposed  
framework establishes a consistent link between internal damage evolution and measurable distributed 
strain signals. Numerical examples illustrate its ability to capture damage localization in complex 
geometries and to reproduce the associated fiber-optic strain response. The results demonstrate the  
potential  of the proposed approach as a predictive and an interpretative tool for structural health 
monitoring of degrading structures.
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