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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with the International

Electr

Intern

btechnical Commission (IEC) on all matters of electrotechnical standardization.

htional Standards are drafted in accordance with the rules given in the ISO/IEC Diregctives,

Part 2.

The mpain task of technical committees is to prepare International Standards. Draft\Internatiopal Standards

adopt
Intern

Attent
rights

1ISO 4
Subcd

pd by the technical committees are circulated to the member bodies forxvoting. Publ
htional Standard requires approval by at least 75 % of the member bodies Casting a vote.

ISO shall not be held responsible for identifying any or all such patent rights.

mmittee SC 2, Cast iron pipes, fittings and their joints.

cation as an

on is drawn to the possibility that some of the elements of this document may be the suhject of patent

179 was prepared by Technical Committee ISO/TC 5, kerfous metal pipes and metallic fittings,

This third edition cancels and replaces the second edition (}SO 4179:1985), which has been techrjically revised.
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INTERNATIONAL STANDARD ISO 4

179:2005(E)

Ductile iron pipes and fittings for pressure and non-pressure
pipelines — Cement mortar lining

1 Scope

This International Standard specifies the nature, the method of application, the surface.Canc
minimum thickness of internal linings of cement mortar for ductile iron pipes and fittings forpres
pressuire pipelines as defined in ISO 2531 and ISO 7186.

It cov

compared to un-lined pipes and fittings and/or to prevent corrosion damage and includes special

for lini

It also
be usg

a) arn
b) a

c) a

2 N

The f
refere

(including any amendments) applies,

ISO 2

ISO 7[L86:1996, Ductile iron‘products for sewage applications

ISO 1p132, Ductile iron\pipes and fittings — Seal coats for cement mortar linings
3 Materials

3.1 Cement

brs cement mortar linings which are used to improve the hydraulic properties of pipe
hgs of gravity sewers operating partially filled.

covers linings used for the conveyance of particularly aggressivedluids, where the following
bd either separately or in combination:

increase in the thickness of the lining;
change of the type of cement;

Coating over the lining.

Drmative references

bllowing referenced documents are (indispensable for the application of this docume
hces, only the edition cited applies{ For undated references, the latest edition of the referen

31:1998, Ductile iron pipes,_fittings, accessories and their joints for water or gas applicatid

ition and the
sure and non-

s and fittings
requirements

solutions may

nt. For dated
ced document

The cement used for the lining shall comply with the cement standard(s) in application in the country of pipe
manufacture.

Unless otherwise specified, the type of cement shall be selected by the manufacturer in order to be suitable for
the nature of the fluid to be transported, with due consideration to 1SO 2531:1998, Annex B, and
ISO 7186:1996, Annex B.

3.2 Sand

The sand used shall have a controlled granulometric distribution from fine to coarser elements; it shall be clean
and shall be composed of inert, hard, strong and stable granular particles. The granulometric curve for the sand
shall be appropriate to the lining method, the lining thickness and the surface conditions required in Clause 6.
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Sampling shall be carried out in accordance with national standards for the testing of construction materials.

The cleanliness of the sand shall be evaluated in terms of organic impurities and clay-bearing substances
according to the methods described below.

The test for organic impurities shall be carried out by a colorimetric method in accordance with the standards in
force in the producing country; the sand shall not produce any coloration darker than that of the reference
solution.

The determination of the content of clay-bearing substances in the sand (having dimensions less than 63 pm to
90 pm depending on the country) shall be carried out in accordance with the standards in force in the producing

country; it sha

Il not exceed 2 % by mass.

3.3 Mixing
The water us
deleterious ei

particles is, h
requirements

3.4 Mortar

The fresh mo

water

pd for the preparation of the mortar shall be either potable water or water free from sub
her to the mortar or to the water to be transported in the pipeline. The presénce of solid
pwever, admissible provided that these requirements are still fulfilled. Existing national hy
have to be complied with.

rtar of the lining shall be composed of cement, sand and-water complying with 3.1, 3.2 a

nces

s
ineral

gienic

hd 3.3

respectively.

Additives may| be used, provided that

— they do ngt prejudice the quality of the lining and that of the‘transported water,

— the lining femains in accordance with all the requirements of this International Standard, and

— they comply with the hygienic requirements of thelcountry where the pipes and fittings are to be instdlled.
The mortar shall contain at least one part of cement to 3,5 parts of sand by mass (i.e. S/C < 3,5 by masgin the
mortar).

The respective proportions of sand andwater to cement (S/C and W/C) shall be selected and controlled py the
manufacturer|in order to achieve compliance with this standard. The methods of determination of the ratigs S/C
and W/C shall| be specified by the@manufacturer.

4 Application of lining

4.1 Conditfon of,interior surface of pipe before application of lining

All foreign bodlies, loose scale or any other material which could be detrimental to good adhesion betwegn the

metal and the lining shall be removed from the surface to which the lining shall be applied.

The inner surface of the pipe and fitting shall also be free of any metal projections likely to protrude beyond
50 % of the thickness of the lining.

4.2 Method of application

The mortar shall be thoroughly mixed in order to achieve the appropriate consistency and homogeneity.

For pipes, the mortar is centrifugally cast inside the pipes or projected onto the wall by means of a rotating
projection head or using a combination of both methods depending on the manufacturer's decision. For fittings,

the mortar is projected onto the wall by means of a rotating projection head, or may be placed by hand using
appropriate trowels.
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Apart from the inner surface of the socket, the parts of the pipe or fitting coming in contact with the transported
water shall be entirely covered with mortar.

The consistency of the mortar, the time and the speed of centrifugation, and the speeds of rotation and
translation of the projection head shall be controlled so as to achieve a dense and continuous lining. The mortar
shall be free of any cavities or visible air bubbles, so that minimum thickness and optimum density are ensured
at all points.

4.3 Curing

The ftesh lining shall be cured at temperatures greater than 0 °C. Any loss of water from_{he mortar by
evapoyation shall be sufficiently slow that hardening is not impeded. This may be achieved;\for example, by
means of controlled atmosphere, closed pipe ends or by application of a seal coat to the stillLmoist lining.

The cpring conditions shall be such as to achieve sufficient hardening of the lining.and compliance with the
requirements of Clause 6.

4.4 S$eal coat

Unlesp otherwise specified, the manufacturer has the option of praviding or not providing a seal ¢oat. The seal
coat shall not affect adversely the quality of the transported water. For water intended for human|consumption,
national hygienic requirements in force in the country where the'pipes and fittings are to be installed shall be
fulfillep.

When|a seal coat is supplied, it shall be in accordance with ISO 16132.

4.5 Repairs

Repaifs to damaged or defective areas.are allowed. They should be carried out according to the manufacturer's
instrugtions. The damaged mortar.shall first be removed from these areas. Then the defectivel part shall be
repairgd by using, for example, a trowel with fresh mortar so that a continuous lining having a constant thickness
is agaln obtained.

For the repair operationthe‘mortar shall have a suitable consistency; if necessary, additives may pe included to
obtain good adhesion-against the side of the existing undamaged mortar.

Sufficlent curing-shall be provided to the repaired areas.

5 Thickness of lining

5.1 Thickness requirements

The nominal thickness of the lining and the minimum thickness at one point are given in Table 1. The lining
thickness measured at any one point in the pipe shall not be smaller than the minimum value given in Table 1.

For partially filled sewage pipelines, by agreement between manufacturer and purchaser, the lining thickness
may be increased, and/or high alumina cement mortar, polymer-modified mortar or suitably coated mortar may
be used.

At the pipe ends, the lining may be reduced to values below the minimum thickness. The length of the chamfer
shall be as small as possible but, in any case, shall be less than 50 mm.

© 1SO 2005 — Al rights reserved 3
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Table 1 — Thickness of cement mortar lining

DN group Nominal size Lining thickness Maximum crack width Maximum crack width
) _ | and radial displacement (partially filled sewage
DN nom. min. at one point (potable water) pipelines)

mm mm mm

40
50
60
65

[eYa)
oY

| 100 3 2 0,8 0,6
125
150
200
250
300
350
400
Il 450 5 3 0,8 0,7
500
600
700
800
1} 900 6 3,5 1 0,8
1000
1100
1200
1400
1500
v 1600 9 6 1,2 0,8
1800
2000
2200
\% 2 400 12 7 15 0,8
2600

5.2 Determination of lining thickness

The thickness of the lining is checked on the freshly applied mortar by the insertion of a steel pin, or on the
hardened mortar by means of a non-destructive method of measurement.

The thickness of the lining shall be measured at both ends of the pipe in at least one section perpendicular to
the pipe axis.

In each section, which shall be at least 200 mm from the pipe end, measurements shall be taken at four points
spaced at 90°intervals.

The values for the thickness of the lining shall be reported to the nearest 0,1 mm.

4 © 1SO 2005 — All rights reserved
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6 Surface condition of hardened lining
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The cement mortar lining shall exhibit a generally smooth finish on its entire surface. However, the structure of
the lining and its surface finish are related to the lining process; surface textures inherent in the method of
manufacture (e.g. orange peel effects) shall be acceptable provided that they do not reduce the thickness of the
lining to less than the minimum value at one point as specified in Table 1. Only firmly embedded sand grains are
allowed to appear on the surface of the lining.

For centrifugally applied linings, a thin laitance and cement rich layer, comprising fine sand and cement, may be
formed on the inner surface of the lining. It may extend up to approximately one-quarter of the total thickness of
the mortar.

Due ttl) the complex internal shape of the fittings and to the application process (rotating projeet

lining
less th

NOTE
the effi

On co
Thesq
or ma
Crack

NOTE

of fittings may show a corrugated surface provided that it does not reduce the thickRess ¢
an the minimum value at one point as specified in Table 1.

1 Itis known that the surface condition has very little effect on the hydraulic characteristics, the mal
pctive internal diameter of the pipes and the shape of the fittings.

htraction of the lining, the formation of cracks and radial displacements cannot be avoided (|

y develop during transportation, are acceptable if their width™dees not exceed the valu
5 shall not be detrimental to the mechanical stability of the lining:

water glue to re-swelling of the lining and continued hydration of theccement.

For pa
colum

Holloy
hot an

NOTE

rtially filled pipelines, crack widths and radial displacements shall not exceed the values gi
h “partially filled sewage pipelines”.

areas, which are detectable by acoustic means (knocking), are related to the shrinkage
d dry climates and are acceptable,

3 It is known that these hollow areas'will disappear when the lining comes into contact with water.

on head), the
f the lining to

n factors being

see Figure 1).

cracks and radial displacements, together with other isolated cracks’which may result fronp manufacture

es in Table 1.

2 Itis known that these cracks and radial displacements will close and heal when the lining comes into contact with

en in Table 1,

bf the lining in

a

Radial displacement.

b

Bore of lining.

¢ Cement mortar lining.

Figure 1 — Radial displacement caused by cracking of cement mortar lining

7 Test conditions

7.1 General

The various checks specified in this International Standard shall be carried out according to the manufacturer's
quality plan, taking account of the following conditions.
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