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The weld residual stresses decrease the design stress in gas transportation pipelines. In this
paper, two X70 steel pipes of 56 inch outside diameter were firstly girth welded. Experimental
hole drilling test was conducted to evaluate the residual stress distribution in this joint. Then,
the finite element simulation of the welding process was performed to evaluate the residual
stress distribution precisely. The numerical results were verified by comparison with the
obtained experimental measurements. The qualitative results achieved match properly
with the experimental results. Simulation results (with a difference about 15% compared
to experimental results) evaluated the maximum residual stress in hoop direction of pipe’s
external weld metal. The experimental data showed that the maximum tensile residual stress
was located on the center line of the weld gap on the pipe outer surface alongside with the
pipe hoop direction. Moreover, the maximum compressive (hoop and axial) residual stresses
occurred on the pipe inner surface in heat affected zone. The variations of the hoop residual
stresses on the inner and outer surfaces of the pipe had similar trend with tensile distribution
at the center line of the weld gap. However, these stresses showed different trends (tensile
stress on the outer surface, and compressive stress on the inner surface) with distancing from
the weld center line.
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