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Stress Changing Regulation of Irregular Z-Shaped
Elbow With Curvature of 95°-135°

PING Fei, WANG Fei, WANG Guowei, LEI Yonggang

(College of Environment Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The pipeline was assumed to be an infinite elastic solid, and the ANSYS software for finite element
analysis was applied to conduct numerical simulation analyzing the irregular Z-shaped directly-buried heating
elbow which was between 95° and 135°. The graph was drawn to describe the change of maximum stress on el-
bow with the various parameters, and the alignment chart was drawn to describe the DN1 200 irregular Z-
shaped elbow with a curvature of 95°-135°. The simulation results showed that, the increase of the thickness of
expansion cushion, thickness of pipe wall and pipe size will lead to a decreasing of the maximum stress on el-
bow; along with the compensation bent arm and radius of curvature increasing, the maximum stress on elbow
first decreases then increases; and the increase of the elbow angle will give rise to weaken the compensation a-
bility of the DN1 200 irregular Z-shaped elbow.
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Fig. 1 Irregular Z-shaped directly-buried heating elbow
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Fig. 2 Stress nephogram of irregular Z-shaped directly-buried heating elbow
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Fig. 4 Change of maximum stress on
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Fig. 3 Change of maximum stress on elbow

associated with compensated length of bent arm elbow associated with thickness
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Fig. 5 Change of maximum stress on elbow Fig. 6 Change of maximum stress on
associated with thickness of expansion cushion elbow associated with pipe size
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