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ABSTRACT 
The paper presents the results of the investigation related to the bending and longitudinal welding 

stress and strain fields developed in gas pipelines. Pipe made of API-5L-X70 steel with diameter of 

1422 mm and thickness of 20 mm has been used in the analytical and finite element analysis. 

Based on the moment’s theory of thin cylindrical shells, both mechanical and thermal loads are 

taken into account in the numerical modelling. Loads introduced in the mathematical model come 

from crimping load of the initial plane plate which is used for the fabrication of longitudinal 
welding pipe and also from the thermal load developed by the welding process. The research is 

conducted by applying the finite elements method and the element birth and death technique to 

simulate the temperature field generated by each welding pass sequence, too. The results of this 

study could be useful in safety assessment of the natural gas pipelines in service. 

 

KEYWORDS: gas pipelines, stress and strain field, thin shell, FEA. 

 

ACKNOWLEDGEMENTS 
 
This work was supported by a grant of the Romanian National Authority for Scientific Research, CNDI– UEFISCDI, 

project number PN-II-PT-PCCA-2011-3.1-1057. 

 

REFERENCES 
 

[1] Jai Dev Chandel, Nand Lal Singh, Formation of X-120 M Line Pipe through J-C-O-ETechnique , Engineering, 2011, Vol. 3,  

doi:10.4236/eng.2011.34046, April 2011, pp. 400-410. 

[2] Lifeng F., Ying G., Qiang L.,  Hongshen X., Quality Control on Crimping of Large Diameter Welding Pipe, Chinese  Journal of Mechanical 

Engineering, DOI: 10.3901/CJME.2012.06.1264, Vol. 25, no. 6, 2012, pp.1264- 1273.  

[3] Lotsberg I., Stress concentration factors at welds in pipelines and tanks subjected to internal pressure and axial force, Marine Structures, 

doi:10.1016/j.marstruc, 2007.12.002, Vol. 21, Issues 2–3, April–July 2008, pp. 138–159. 

[4] Raffo J., Toscano R. G., Mantovano L.,  Dvorkin E. N., Numerical model of UOE steel pipes: forming process and structural behavior, 

Mecanica Computacional Vol. XXVI, Cordoba, Argentina 2007, pp. 317-333. 

[5] Leca A., Prisecaru I., Proprietati termofizice si termomecanice: Solide, Lichide, Gaze (Thermophysical and thermomechanical properties: 

Solids, Liquids Gases, Tehnica Publishing House, Bucuresti 1994. 

[6] Lubliner J., Plasticity Theory, University of California, Berkeley, http://www.ce.berkeley.edu /~coby/plas, 2005. 

[7] Posea N., Anghel A., Grigore N., Statica şi dinamica sistemelor de conducte (Statics and Dynamics of Pipelines Systems), Romanian Academy 

Publishing House, Bucuresti, 1996. 

[8] Scutelnicu E., Constantin E., Iordachescu D., Modelarea proceselor termomecanice de asamblare (Modelling of Thermomechanical Joining 

Processes), Publishing House of "Dunarea de Jos" University of Galati Foundation, 2003. 

[9] Timoshenko S., Woinowsky-Krieger S., Teoria placilor plane si curbe (Theory of Curved and Plane Plates, Tehnica Publishing House, 

Bucuresti, 1968. 

[10] Chand R. R., Kim I. S., Lee J. P., Kim Y. S., Kim D. G., Numerical and experiment study of residual stress and strain in multi-pass GMA 

welding, Journal of Achievements in Materials and Mechanical Engineering, Vol. 57, Iss. 1, March, 2013, pp. 31-37. 

[11] Rusu C. C., Constantin C., Birsan D., Mircea O., Visan D., Mistodie L. R., Georgescu B, Scutelnicu E., Investigation of Temperature Field 

Generated by the Tandem Submerged Arc Welding Process, International Journal of Advancements in Mechanical and Aeronautical Engineering - 

IJAMAE, Volume 2, Issue 1, ISSN 2372-4153, 2015, pp. 181 - 185. 


