
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Structural health monitoring, actual stress and FE model updating

Katsanos, Evangelos;  Amador, Sandro; Friis, Tobias; Vesterholm, Karsten; Nabuco, Bruna; Tarpø,
Marius Glindtvad ;  Arcos, Alejandro ; Andersen, Pernille Lysgaard; Brincker, Rune

Publication date:
2019

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Katsanos, E., Amador, S., Friis, T., Vesterholm, K., Nabuco, B., Tarpø, M. G., Arcos, A., Andersen, P. L., &
Brincker, R. (2019). Structural health monitoring, actual stress and FE model updating. Abstract from Danish
Hydrocarbon Research and Technology Centre
Technology Conference 2019, Kolding, Denmark.

https://orbit.dtu.dk/en/publications/95ca3cde-9021-4082-8ca8-909133d1bd65


Danish Hydrocarbon Research and Technology Centre  
Technology Conference 2019 

  

STRUCTURAL HEALTH MONITORING, ACTUAL STRESS AND FE MODEL 
UPDATING 

Evangelos Katsanos (DTU), Sandro Amador (DTU), Tobias Friis (DTU), Karsten Vesterholm 
(SDU), Bruna Nabuco (DTU), Marius Glindtvad Tarpø (AU), Alejandro Arcos (DTU), Pernille 
Lysgaard Andersen (DTU), Rune Brincker (DTU 

Structural Integrity and Pipeline Technology  

Background: Nowadays, the Oil and Gas industry experiences a transition phase due to the 
depletion of the oil reserves. The environmental concerns about the use of the fossil fuels and the 
raising green energy market set further pressure to the oil and gas industry. The remedy to this 
situation is the technological advancement and optimization of all the functions, services and 
facilities being related to the oil and gas industry stemming from the enhancement of the oil and 
gas extraction methods, the higher exploitation of the existing reservoirs up to securing the 
structural integrity of the existing infrastructures. Especially, the offshore platforms are being 
exposed for several (20-40) years to harsh environmental conditions and hence, their initial 
structural capacity can be severely degraded. The latter can undermine the structural integrity of 
those facilities and jeopardize their survivability even during their designed lifetime in cases of 
hazardous events. 

Research achieved: Based on the above, DHRTC has launched the CTR3 programme that 
embraces several activities towards to assessing the remaining capacity of the offshore structures, 
enhancing their integrity management and eventually, supporting the reliable decision-making 
regarding those structures. Along these lines, numerical and experimental studies are currently 
conducted to enable the accurate identification of the modal properties of offshore structures even 
in cases when they experience non-linear and non-stationary responses. Moreover, the robust 
Operational Modal Analysis (OMA) technique has been successfully used to estimate stresses in 
hardly accessible locations of the offshore structures by using only measured responses obtained 
by few other, easier to be accessed, points. Such a closer-to-reality estimation of the (actual) 
stresses can favor the reliable assessment of the fatigue and hence, can lead to both rigid 
conclusions about the remaining lifetime of those structures and revisions about estimating the 
fatigue load that is typically done by using conventional techniques. The identification of the actual 
forces, being imposed to the offshore structures by the wave and wind actions, has been also 
scrutinized under the CTR3 programme. Furthermore, advanced techniques are currently 
elaborated to update finite element (FE) models of structures by utilizing the findings of modal 
identification within a fully automated approach. 

Prototype to be delivered: The aforementioned activities and the related goals form the critical 
links of the chain that leads to the Structural Health Monitoring (SHM) of the offshore structures. 
The development and application of an efficient SHM methodology, being able to eliminate various 
environmental effects from the monitored responses, and the coupling with robust damage 
detection algorithms are highly prioritized as the ongoing and expected goals to be addressed by 
research investigation. By doing so, the existing condition of the structures can be depicted while 
reliable decisions about the overall structural integrity management can be reached by establishing 
synergies with probabilistic modelling and structure risk informed decision analysis. 


