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Abstract: This paper aims to research the mechanical phenomena leading to the advanced deterioration of insulation, considered to be
the most important factor within a natural gas distribution system in terms of its protection, which is vital for supporting a good

operation in exploatation.
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1.Introduction

The deterioration of the underground natural gas pipeline
insulation is generated by a multitude of factors, the most
important of which being the application technology and the
working conditions.

The modern passive protection against corrosion is achieved
by coating the pipes with extruded polyethylene or by
applying cold-rolled wrappings of self-adhesive tapes in one
or more layers. [4]

Over time, the insulation is exposed to deterioration by the
aggressive action of the trench bedding in which the pipe is
laid-down. Accelerating damage is caused by failure to
comply with the conditions specified by the insulating
products manufacturer. Since application, the insulation
should not show defects such as poor adhesion due to the
incorrect application, insufficient or exaggerated stress,
discontinuities, etc. During operation, the insulation defects
can be the result of the water absorption or the presence of
hard bodies in the soil cover that are imprinted in the
insulation. [5]

2.The Current State of Research in the Field

Starting from the analysis of the defects found on the urban
gas distribution networks, we can classify the deterioration
factors as follows:

e Corrosion defects due to an improper laying of the pipe
networks:

Corrosive soils;

Inappropriate depth;

Non-existent or inadequate sand protection layer;

Heavy traffic;

Interventions of third parties in the area of the urban gas
distribution networks:

e Modernization of other underground utilities or the
extension of the existing ones;

e Conducting general excavations at a depth of more than 0.5
m in order to modernize the road infrastructure, which is by
far the most likely to contribute to the deterioration of the
natural gas distribution network;

¢ Unauthorized or unprepared repairs and maintenance to
remedy defects. [3]

The following can be added:

o The lack of cathodic protection of the pipes;
e The existence of stray leak currents;

e The natural calamities such as landslides, floods,
earthquakes. [2]
The present paper will approach the mechanical

characteristics of the Xunda type self-adhesive tapes.

3.The Tensile Test

3.1. Building the specimens

Starting from the assumption that in many cases, due to
excavations, the distribution pipes are damaged, hit or simply

hooked, we tested polyethylene specimens made according to
the model in Figure 1.1. [1]
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Figure 1: PE insulation specimen

The specimens were made by water jet cutting, the sets
comprising:

e One defect-less layer
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e Two defect-less layers
o Three defect-less layers
e One defect layer

o Two defect layers

e Three defect layers

As it shows in the figures below, a defect 3 mm in size was
simulated on some of the specimens subjected to the tests.

Table | Sine of specinmss

Symbal | Deseriplion | Sase [mm]
A | Total length of specamen | 150
L] | Widds of e speciown in the clamp area 002
C 1 _The calibrated lengsh of the specimen 604 0s
D Walth of the specimen in the culibrated acea | 10+ 0.2
I | Rodms | o0
¥ | Lengih of the exiensometes | 50+ 0.8
G | Initial dstance Setween has of the ledimg moachine | II5+0%
H Thicknew depemding om the o ol lyvers

Figure 9: Polyethylene specimens with defect simulation

3.2. Material of the specimens

The material used for the specimens is the polyethylene and
butyl rubber Xunda-type tape appropriate for insulating
welded ends of steel pipes pre-insulated with extruded
polyethylene, branches, bushings, transition fittings, etc.

The insulation materials subjected to this test are composed
of single tape systems, which are cold-applied, recommended
for:

e Insulating the butt welds, curves, branches (simple tees),
bushings, the metal part of the steel-polyethylene transition
fittings;

o The tapes are asymmetrically structured on three layers on
polyethylene support and fitted with butyl rubber adhesive
on both sides.

The catalogue characteristics of the tape material are listed in
Table 2. [6]

Tadle I Chnacrenisnes ofthe paly el tenes speciowesns

| Avymmetsically strectazed
Structure and composaion of | threedayer tape ca polyethylens
the tape support and flred witk bord
rabber adbesive on both sides
_ Naruse of the supporting film | | Stabilized polvethylene
Nature of the adhesive Based on bund rubber
Total thickness mm =075 "R 130 ‘?9} ‘wa
) z | T20AEN SR 150 4591.1996
Thackneis of tse polvethyiene | . 895 SR IS0 4595 1998
suppeetiag film ol [heces SR 1S0 4391 1996
Thackness of thve buryl rabber mm | 2040 SR 1S0 4393:1598
- inner layer | SR IS0 4591 1996,
Duckness of the bunyl rebbes <01 SR ISO 4595 1598
cater tayes ol B SR 15O 4391:1996
Elongation at beeak . > 500 SR EN 120638 2008
Fractuwre sirength (23°C) Nillmm | 290 SR EN 12063 2008
Temperarure ofy;vpbmmn om| 10...<70
the pipe
Pipeline s 1eupersture of i 10 50
operation
Strength dass - C-50 SR EN 12068 2008
B el mn | 220 SREN 12065 2008
Tape-tape adherence 23°C, |y | 239 SR EN 120682008
100 s min)
Electrical resistance of the o 108 SREN
2 0 m 210 " -
myaation 12068:2008
= SR EN
Impacy resistance ] z15 12068 2008
Fracture mrengths of the Nemt | =12 SREN
windimg (50°C) a0 12068:2008
0P =3")
Width of 1ape mun WE"'=0£8"
100 (0 > 8")
Temperatare of application - 0
C -10. 470
oa the pipe musface
Ppeline’s semperature of ' 30 30
opention
Wee Ve Stmanlasion £0 1gn M2 24k ASTMF1249
Water absception raze <0.10% ASTM D570
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