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Full size experimental assessment on loading capability of
welding-repaired pipelines with drilled holes

Shuai Jian' Wang Xiaoming' Bu Wenping’

(1. Faculty of Mechanical and Electronic Engineering, China University of Petroleum, Beijing 102249, China;
2. Sinopec Sale Limited Corporation, Beijing 100110, China)

Abstract The welding-repaired pipelines are identified as two types of a single hole drilled on pipeline and several holes drilled in
short span. A set of the full scale burst and fatigue experiments for the two kinds of repaired pipelines were conducted. The strain
distributions were measured, and the stress concentration and yield limit load and burst pressure were analyzed. The results showed
that the yield limit pressure of the repaired pipelines were lowered. The low est yield limit pressure of repaired pipelines was 85% of
that of the perfect pipelines while their burst pressure was up 96%. The burst of pipeline was a ductile fracture resulted from the
maximal shear stress. On the pipelines with a single hole, the burst occurred far from the welding sites, while on the pipelines with
several holes drilled in short span the burst occurred betw een the two adjacent tube caps welded on the drilled holes. Multi-cap re-
pair is disadvantageous to the normal loading capability. Welding repairing process could result in the stress concentration. The max-
imum concentration coefficient of the hoop stress was 1. 65 and the maximum axial stress was 2. 25. The yield limit pressure, burst
pressure and location of the repaired pipelines subjected to 5000 cyclic loading tests in high stress level were same as those of the re-
paired pipeline that did not experience cyclic loading which indicated that the repaired pipelines have good antrfatigue capability.
The fullsize experiments demonstrated the loading capacity of the repaired pipelines.
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Table 2 Circumferential stress concentration

factor of specimen 3-1

6 8 10 20 30 32 34

082 08 08 105 09 098 021

3 31

Table 3 Axial stress concentration factor of specimen 3-1
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