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Experimental study on the indentation resistance of water pipelines repaired by
polyester resins

Sayed Sadegh Derakhshan, Abbas Niknejad”, Sima Ziaee
Mechanical Engineering Department, Yasouj University, Yasouj, Iran.
*P.0.B. 353-75914, Yasouj, Iran, aniknejad@yu.ac.ir

Article Information Abstract

Original Research Paper In this article, indentation process of damaged drinking water pipelines, repaired by the polyester resin is
Received 23 December 2018 experimentally investigated, while they are under two different conditions of constant and variable inner
Accepted 6 March 2019

pressures. For this purpose, a mechanical defect is machined in the pipe wall, and then, the damaged part of

Auvailable October 2019 . . . - . L
Vel the tube is repaired by the polyester resin. Then, to inject water into the tube and apply different pressures, a

Keywords: two-end blinded tube is connected to a hydraulic circuit. Then, the specimen with a certain inner pressure is

Water pipelines repair placed into the universal testing machine, between a rigid platen and a cylindrical punch. By applying the

io'{esm resin lateral force on the specimen, indentation test is performed in quasi-static condition; and it continues, up to
eakage

considering the first leakage effect in the repaired zone. In one type of the tests, inner pressure is kept in a
constant value during the indentation progress; and in the other type, inner pressure increases, slowly, due to
indenting the tube wall. In each test, initial pressure, sample deformation mode, ultimate displacement of the
punch, ultimate force, and energy absorption are measured; and in the variable pressure tests, ultimate
pressure is also recorded. The variable pressure experiments show that when initial pressure increases,
ultimate displacement of the punch, ultimate force and energy absorption decrease; while, in the constant
pressure experiments, by increasing the constant inner pressure up to 14 bar, ultimate displacement, ultimate
force and absorbed energy increase; and then, in higher inner pressures, the mentioned parameters follow a
decreasing trend.

Damaged pipe
Drinking water
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Fig. 1 The schematic artificial defect created in the tube wall, and its
dimensional parameters [15]
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Fig. 3 The designed and assembled hydraulic circuit to perform two
types of the indentation tests

s Egb g0 ‘BL‘>U| LS‘)'.’ AR )L..o}.a 9 6:>|;|a eS.:Jj)A.:.as )1».&.4 3 JS-«»

moge (St

Fig. 4 Calibrating the relief valve in Gachsaran's Oil and Gas Company
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Fig. 2 Repair trend of the damaged tube by the resin
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Fig. 7 n experimental repaired specimen after the indentation test
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Table 1 Geometrical dimensions of the created defect in the wall of the
indentation test specimens
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Fig. 5 Bleeding an expérimental specimen
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Table 3 Characteristics of the indentation test specimens under the
constant inner pressure
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BRI

(bar) (mm) $3ed 5
6 50x2 CPI-01
10 50x%2 CPI-02
12 50x%2 CPI-03
14 50x%2 CPI-04
18 50x%2 CPI-05
20 50x%2 CPI-06
23 50x%2 CPI-07
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Table 2 Characteristics of the indentation test specimens under the
variable inner pressure
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(bar) (mm x mm) e
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20 50x2 PIT-05
24 50x 2 PIT-06
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Fig. 9 Diagram of ultimate force versus initial inner pressure, during
the variable pressure experiments
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Table 4 Results of the variable pressure indentation tests on different
specimens
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Fig. 8 Diagram of punch ultimate displacement versus initial inner
pressure, during the variable pressure experiments
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Table 5 Results of the constant pressure indentation tests on different
specimens
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147/31 15/58 15/82 12 CPI-03
244124 20/64 25/79 14 CPI-04
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Inner pressure (bar)
Fig. 11 Diagram of punch ultimate displacement versus inner pressure,
during the constant pressure tests
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Fig. 10 Diagram of absorbed energy versus initial inner pressure,
during the variable pressure experiments
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Fig. 12 Diagram of ultimate force versus inner pressure, during the

constant pressure tests
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Fig. 13 Diagram of absorbed energy versus inner pressure, during the
constant pressure tests
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