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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bedies). The work of developing Interna- 
tional Standards is carried out through ISO technical committees. Every member body 
interested in a subject for which a technical committee has been set up has the right to 
be represented on that committee. International organizations, governmental and non- 
governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 4483 was developed by Technical Committee ISO/TC 77, 
Products in fibre reinforced cement, and was circulated to the member bodies in 
September 1977. 
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INTERNATIONAL STANDARD ISO 4483-1979 (El 

Asbestos-cement pipelines - Field pressure testing 

1 Scope and field of application 

This International Standard applies to the field pressure testing 
of asbestos-cement pipelines, above or below ground, convey- 
ing fluids, with or without internal hydraulic pressure and con- 
sisting of pipes referred to in ISO 1601) and ISO 8811). 

of pressure testing these types of lt outlines the basic methods 
asbestos-cement pipelines. 

2 References 

I I’ * . l\ 

ISO 160, Asbestos-cement pressure ptpes ana Jotnrs. 11 

ISO 2785, Guide to the selection of asbestos-cement pipes sub- 
ject to external loads with or without internal pressure. 

ISO 4482, Asbestos-cement pipelines - Guide for laying. 

3 General 

For pressure pipelines, two main types of tests are specified : 

- Type 1 : Pressure testing carried out as a Single opera- 
tion on individual test sections. 

- Type 2 : Testing of each coupling carried out pro- 
gressively with pipe laying, followed by pressure testing of 
the completed Pipeline as a whole (applicable only to 
diameters 900 mm and above). 

4 Type 1 method for testing pressure 
pipelines in trench 

4.1 Length of test section 

The length of the section shall be indicated by the Pipeline 
designer, taking into account local factors such as contour of 
the Pipeline, weather conditions, traffit, time available before 
completion of the trench backfill, location of permanent con- 
trete anchorage, availability of test water and of suitable an- 
chorage for temporary end-closures, etc. 

The length of the test section should normally be from 500 to 
’ 1 000 m. Langer sections may be permitted, always provided 

that, during the test, the pressure at the highest Point of the 
section is not less than 0,8 times the pressure at the lowest 
Point. 

4.2 Preparation of the section to be tested 

4.2.1 Backfilling before the test 

4.2.1.1 Partial backfill 

The pipes comprising the test section shall be anchored by par- 
tially backfilling the trench, according to the procedure of 
ISO 4482, to at least 300 mm above the crown of pipes not ex- 
ceeding 200 mm diameter, and to about 500 mm for pipes of 
larger diameter. 

The backfill shall be placed and compacted so that the internal 
pressure will not give rise to any transverse or vertical displace- 
ment of the pipes. The joints should remain uncovered for 
visual inspection during the test. 

4.2.1.2 Complete backfill 

As an alternative to partial backfill before testing, the Pipeline 
installer, in agreement with the Pipeline designer, may backfill 
the Pipeline completely before pressure testing, provided that 
the Pipeline installer undertakes to locate and uncover leakage 
indicated by testing. 

4.2.2 Anchorage 

The pressure test shall be carried out after all permanent anchor 
blocks have been placed (as required by ISO 4482 or specified 
by the Pipeline designer) and, if of concrete, have developed 
adequate strength. Temporary anchorage for closure taps on 
test sections shall be designed to suit the magnitude of the test 
pressure and the load-bearing capacity of the supporting soil, 
as in the case of permanent anchorage. 

1) At present at the Stage of draft. 
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4.2.3 Filling of the test sectionl) 

The section of the Pipeline to be tested shall be filled with water 
at a rate sufficiently slow to ensure that all air is expelled. The 
water should preferably be introduced at the lowest Point of the 
section under test. Air vents shall be kept open during filling 
until there is no further escape of air. 

Consideration may additionally be given to the removal of air by 
passing a suitable swab through the test section, provided that 
it has been constructed to allow the passage of such a plug. 

4.3 Test equipment 

The hydraulic pressure in the test section shall be raised by 
means of a suitable pump. The water tank of the pump shall in- 
corporate a gauge for measuring the quantities of water added 
to maintain the specified test pressure. The gauge shall have an 
accuracy of + 1 litre. A calibrated pressure gauge (preferably a 
recording one) shall be connected to the Pipeline (preferably at 
its lowest Point) and shall be capable of being read to an ac- 
curacy of 0,Ol MPa. 

4.4 Procedure 

4.4.1 Preliminary test 

After having been filled with water, the test section shall stand 
for an initial period of at least 24 h under a static pressure of up 
to the intended working pressure in the section. 

Should a failure occur and some or all of the water be lost, the 
procedure of filling and of raising the pressure shall be repeated 
after remedial work has been carried out. 

The standing period shall commence from the time at which 
the working pressure was reached successfully, i.e. without 
failure. 

If the Pipeline is partially backfilled, the exposed Parts of the 
test section shall be visually inspected after the 24 h standing 
period. 

If the Pipeline is fully backfilled Prior to testing, acceptance 
must be based solely on the measured make-up water (see 
4.4.2.2). 

4.4.2 Pressure test 

If neither appreciable movement of the Pipeline nor any leakage 
has been found during the aforementioned visual inspection, 
the section shall be subjected to the pressure test proper. 

4.4.2.1 Magnitude of test pressure 

The field test pressure (FTP) shall normally not be less than 1,5 
times the actual working pressure in the Pipeline where this 
does not exceed 1,O MPa but shall not exceed FTP given by the 
following expressions : 

FTP = 1,5 WP* for WP < 1,O MPa 

FTP = WP + 0,5 MPa for WP > 1,0 MPa 

The field test pressure shall never be less than 0,4 MPa ir- 
respective of the magnitude of the actual working pressure. 

While the pressure is being raised, care shall be taken to permit 
the release of further quantities of air. 

NOTES 

1 The maximum field test pressure corresponding to working 
pressures exceeding 1,0 MPa is limited to avoid anchorage Problems, 
particularly with large diameter pipes. 

2 Consideration shall be given to any limitations that may be sup- 
ported by fittings incorporated in the pipelines. 

4.4.2.2 Duration of pressure test and water absorption 

When an asbestos-cement Pipeline is filled with water, some 
water is absorbed by the pipes. The rate of absorption is depen- 
dent upon the initial water content, diameter, and length of the 
test section, magnitude of the hydrostatic test pressure, and 
duration of the test. Although after a short period of Service 
this absorption becomes practically negligible, the effect of ab- 
sorption shall be considered in relation to the pressure test. 

The test pressure specified in 4.4.2.1 shall be maintained in the 
test section for at least 1 h. A longer dwell may, however, be 
specified by the Pipeline designer up to a maximum of 6 h. 

As a result of water absorption by the pipes, the pressure initial- 
ly applied will drop. Additional quantities of water shall be 
pumped into the test section to restore the required test 
pressure. lt is recommended that restoration of the test 
pressure be carried out at half-hourly intervals. 

1) The recommended rate of filling should be based on a flow velocity of 0,05 m/s, and calculated by the following formula : 

d2 
Q = 0,05 x f x - 

1000 

where 

Q is the rate of filling, in litres per second; 

d is the internal diameter of the Pipe, in millimetres. 

* WP is the rated working pressure equal to the half of the class of pipes or the designed working pressure according to ISO 160 (3.2.2) for pipes 
specially designed (large diameter pipes). 
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The quantity of water added each time, referred to later as 
make-up water, shall be measured, recorded and totalled up at 
the end of the test. The total amount of water added to main- 
tain the pressure during the whole period of the test shall not 
exceed the volume indicated in the table (presented graphically 
in the figure), and any successive measurements shall always 
show a decreasing trend. 

shall 
given 
A.Z.1 

be Chosen in accordance with the recommendations 
in 4.4.2.1 and maintained for at least 5 min (sec 

b) On completion of the hydrostatic testing of each in- 
dividual joint and after all backfilling has been carried out, a 
final hydrostatic test shall be applied to the whole length of 
the Pipeline. The test pressure shall be the Pipeline working 
pressure. NOTES 

1 The table Shows the maximum permissible quantities of the requi- 
red make-up water corresponding to various combinations of time (t) 
(between 0,25 h and 6 h) and field test pressure (FTP). 

Details of 
nex. 

testing procedure and equipment are given in the an- 

2 Taking into account local conditions, different durations of pres- 
sure tests and/or lower permissible quantities of make-up water than 
given in the table may be specified. Also in this case successive measu- 
rements taken at regular intervals shall always show a decreasing 
trend. 

6 Testing of pressure pipelines laid on or 
above ground level 

Pressure pipelines laid on or above ground level shall be tested 
by the type 1 method described in clause 4, but disregarding 
4.2.1, which is not applicable to this laying condition. 4.4.2.3 Repetition of pressure test 

If the quantity of water added to maintain the test pressure 
does not meet the requirements of 4.4.2.2, the section shall 
again be inspected visually for leakages. If leakages are found, 
the required remedial work shall be carried out and the pressure 
test repeated in the manner described above. If no leakage is 
found and the quantities of water added to maintain the test 
pressure still exceed the amount permitted, Steps shall be taken 
to permit release of any air still trapped in the Pipeline, before 
repeating the pressure test. 

The pipes shall be fixed to their supports in accordance with the 
recommendations given in ISO 4432. Care shall be taken to en- 
sure that the pipes and fittings are securely anchored in Order to 
prevent displacement of the Pipeline. 

7 Testing of non-pressure pipelines for 
sewerage and drainage applications 

The testing methods described in this clause apply to pipelines 
conveying fluids flowing in the Pipeline with a free surface at 
the ambient barometric pressure, if such testing is required. 

4.4.3 Final test 

After the successfully tested sections of the Pipeline have been 
coupled together and backfilling completed, except at the 
closure joints, the Pipeline shall be subjected to a pressure 
equal to the working pressure of the Pipeline. 

7.1 Length of test section 

If manholes are incorporated in the Pipeline, the length of the 
test section shall be from manhole to manhole. Otherwise, the 
length of the test section shall be specified by the Pipeline 
designer, having regard to the gradient. 

The duration of this test will be determined by the time required 
to carry out a visual inspection of the closure joints between the 
previously tested individual sections of the Pipeline. 

NOTE - Testing may be restricted to random sections if so specified. 

5 Type 2 method for testing pressure 
pipelines in trench 7.2 Preparation of the Pipeline for the test 

Field testing method type 2 is applicable only to diameters 
900 mm and above. lt is especially recommended for use where 
unstable ground conditions or non-availability of a suitable 
water supply would create special Problems if the type 1 
method were used, or where backfilling and reinstatement is 
required to be carried out immediately after pipes are laid and 
jointed. The tightness of each individual coupling is proven, as 
soon as possible after mounting in the trench, by application of 
an internal hydrostatic pressure. 

7.2.1 Backfilling before the test 

The trench shall be backfilled according to 4.2.1. 

7.2.2 Sealing the ends of the test section 

All ends of the test section shall be sealed off with means for in- 
troducing water into, and for expelling air from, the section. 

The requirements for the Type 2 method are as follows : 
7.3 Water test 

a) Esch coupling shall be tested for water tightness as lay- 
ing proceeds, by application of an internal hydrostatic 
pressure through a movable apparatus fitted internally and 
designed to straddle the pipe ends. The test pressure FTP 

7.3.1 Filling of the section 

The test section shall be filled in accordance with 4.2.3. 
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7.3.2 Procedure 

After the section has been filled with water and the air expelled, 
the hydrostatic pressure inside the section shall be raised by 
applying 0,04 MPa (4 m head of water) at the higher end of the 
section. This pressure shall be maintained for 30 min, during 
which time there should be no leakage at any of the couplings. 
If inspection of the joints is impossible, then the make-up water 
shall be measured and shall not exceed 0,l litre per Square 
metre of internal pipe surface after 30 min. 

7.4 Air test (Optional) 

Where local conditions (for example sub-zero temperatures) 
give rise to difficulty in carrying out the water test (7.31, con- 

sideration may be given to testing by means of internal air 
pressure. The test length shall be effectively plugged as 
described in 7.2.2 and the air pumped in by suitable means (for 
example a hand-pump) until a pressure of not more than 0,Ol 
MPal) is indicated by a suitable calibrated measuring device 
connected to the System. The air pressure should not fall by an 
amount more than specified during periods of time correspon- 
ding to the diameter of the section under test and the pressure 
applied. 

Air pressure tan be affected by temperature changes or by 
defects in the testing apparatus. Consequently, failure to pass 
this test is not conclusive and, if failure does occur and no 
leakage tan be traced by external application of soapy water to 
all sealing areas, the water test described in 7.3 shall be carried 
out before rejection is made. 

1) If the Pipeline is n metres bel OW the ground-water level, measured 
0,Ol MPa provided that the total pressure will never exceed 0,03 MPa. 

from the centre of the Pipe, the air pressu re may be increased by n times 
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Annex 

Type 2 testing - General guidance on equipment and methods 
(see clause 5) 

A.1 Testing equipment 

A.l.l Apparatus for testing tightness of couplings 

The apparatus should consist, in principle, of a short steel tube of external 
the Pipeline. A separate apparatus is requi red for each nominal diameter. 

diameter somewhat smaller than the internal diameter of 

The steel tube should be equipped with the following : 

A.l.l.l Two 
of the tu be. 

rubber tyres, of a flat and wide Cross-section , to be filled with water under pressu re up to 2,5 MPa, f ixed to both ends 

A.1.1.2 A water tank containing enough water for filling both the tyres and the annu 
steel tube, the rubber tyres and the exposed surfaces of the coupling and Pipe ends. 

lar space between the outer surface of the 

A.1.1.3 Three small hand-pumps (or at least two) for 

a) filling the tyres and the annular space with water, 

Id applying the necessary internal pressure to the tyres and to the annular space, 

Cl returning the water to the water tank; 

also, the necessary piping System and manometers. 

A.l.l .4 Eight small wheels (four at each end of the steel tube) spaced at approximately 90° 
tu be, with all its equipment, tan move in an axial direction inside the Pipeline being tested. 

around the tube and f ixed so that the 

NOTE - All the equipment 
apparatus to the other. 

shall be built into the steei tube in such a way that a man will be able to pass inside the Pipeline from one side of the testing 

A.1.2 Equipment for the final testing of the whole Pipeline 

For final testing of the completed Pipeline, the same equipment as mentioned in 4.3 will be required. 

A.2 Procedure 

A.2.1 Tightness testing of the couplings 

The coupling tightness 
been backf illed. 

tests shall not commence until at least two full-length pipes on each side of the cou pling to be have 

. 

The testing apparatus shall be entered into the Pipeline and rolled towards the first coupling to be tested. The apparatus shall be cen- 
trally positioned across the gapped adjacent ends of the pipes on which the coupling to be tested is mounted. The tyres shall be filled 
with water and the pressure raised until its magnitude is 0,l to 0,2 MPa greater than the pressure required to be applied to the annular 
space beneath the coupling and between the pipe ends. Before the latter pressure is applied, two flat steel wedges of appropriate 
width shall be inserted into the gaps at the other end of both pipes in Order to prevent axial movement of these pipes when pressure is 
applied. (By this method, the friction between the backfill soil and the barrels of the two pipes on each side of the coupling under test 
is utilised. 1 
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