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Abstract

The complicated pipelines of civil high-rise buildings can easily lead to the problem of crossing
different pipelines in the horizontal plane. And turning over the intersecting pipeline becomes a
more reasonable countermeasure. Therefore, it is quite necessary to carry out research on the
pipeline stress distribution of the above method. In this paper, the stress distribution of pipelines
spanning 90°, 120° and 135° is studied. It is concluded that the maximum stress point is the front
and rear straight pipe supporting hanger points, and when the turning angle is increased, the
stress level is gradually reduced, and the 135° turning is the best choice for the purpose of limiting
the primary stress. Under the same temperature condition, the larger the turning angle is, the
larger the secondary stress is, so as to limit the secondary stress. 90° turning is the best choice for
the purpose.
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Table 1. Basic parameters of the pipeline
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e A~
18 H A% (mm) 219.1
EE )& (mm) 8.18
HEM R A53 Grand B
JE P B (mm) 1.7
AR (kg /cu.cm.) 0.001
(ERCINWAL v R B31.3
MR T1(C) 35
R T2 (C) 50
R T3 (C) 65
IR P1 (MPa) 5

Table 2. Combination of Pipe load cases
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Figure 1. (a) 90° upturned pipe section and overall model of the pipeline; (b) 120° upturned pipe section model diagram; (c)
135° upturned pipe section model diagram
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Figure 2. Comprehensive stress distribution diagram of 90° up and down turning under L1 load conditions
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Figure 3. Axial stress distribution diagram of 90° up and down turning under L1 load conditions
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Figure 4. Variation diagram of axial stress varied with turning angle
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Figure 5. Variation diagram of bending stress varied with turning angle
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Figure 6. Variation diagram of comprehensive stress varied with turning angle
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Figure 7. Variation diagram of primary stress ratio varied with turning angle
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Figure 8. Variation diagram of secondary stress ratio varied with temperature in the support hanger point of the front straight
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Figure 9. Variation diagram of secondary stress ratio varied with temperature in the support hanger point of the WT1
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