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applied rotation over the total length of the examined pipe, and kI is equal to t/D2.The normalized 
numerical results are presented in Figure 7 to Figure 11, for all analyzed cases. The increasing of 
internal pressure result in increasing of structural strength of the joints under consideration since 
it result to higher maximum bending moments and higher axial forces. Furthermore, plain pipes 
(without joint) are examined against pure bending in order to compare the strength of the welded 
lap joints with the strength of the pipe. The results show a reduction of the structural strength of 
the joints with respect to the pipe under pure bending was less than 20% in all examined cases. 

 
Figure 7. Normalized axial load versus normalized axial deformation for different internal 

pressure levels of double weld joint; (a) thick pipe 0.25 in.; (b) thin pipe 0.135 in. 

 
Figure 8. Normalized bending moment versus normalized curvature for different internal 

pressure levels of double weld joint; (a) thick pipe 0.25 in.; (b) thin pipe 0.135 in. 

Apart from the ultimate strength of the lap joint, the presence of internal pressure affects also 
the buckling mode as shown in Figure 12 to Figure 17. In the case of the thin pipe the buckling 

 both bending and axial 
compression, whereas, it has an axisymetric shape in the case of the thick pipe. The 
corresponding deformed shapes, for the case of the double-welded thin pipe with zero internal 
pressure are illustrated in Figure 12 to Figure 15. The buckling shape of a welded lap joint of 
both thick and thin pipes seems to be unaffected by the presence of internal pressure despite the 
fact that the strength of the joints increases, as shown in Figure 16 and Figure 17. 
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Figure 9. Normalized bending moment versus normalized curvature for two different 

internal pressure levels of plain pipe; (a) thick pipe 0.25 in.; (b) thin pipe 0.135 in. 

 
Figure 10. Normalized axial load versus normalized axial deformation for different internal 

pressure levels of single inside weld joint; (a) thick pipe 0.25 in.; (b) thin pipe 0.135 in. 

 
Figure 11. Normalized bending moment versus normalized curvature for different internal 

pressure levels of single inside weld joint; (a) thick pipe 0.25 in.; (b) thin pipe 0.135 in. 

CONCLUSION 

The parametric study presented in the present paper constitutes a step forward for 
understanding the mechanical behavior of welded lap steel pipe joints. In particular, the effect of 
internal pressure, up to 50% of yield pressure, on the mechanical response of lap welded joints 










