
� HYDROSTATIC PRESSURE TESTING OF DI PIPES 
the contractor shall review the required PRESSURE TESTING AND PROCEDURES according to 
the international standards for pipes and water system 

After completing the installation of a water main, or a section of the line, and before the joints are covered, a 
hydrostatic test of the line shall be made by the Contractor. A sufficient time for the curing of concrete thrust 
blocks must be allowed before the test is made. All backfilling and compaction over and around the pipes and 
thrust blocks must be completed except for the pipe joints to be left open for observation of any leaks, before 
the test is made. 

The Contractor will receive already prepared Pressure Test Protocols (format) according to DIN EN805 from 
the Engineer's Representative. 

This detailed procedure for performing hydrostatic pressure tests of installed pipes, fittings and valves as 
instructed by the Engineer must be used. Procedures for performing the hydrostatic pressure test shall 
indicate the location and capacity of the test pump for each test section, test pressure at the pump, procedure 
for venting the air from the pipeline, procedure of filling the pipe with water, length of the pipe section, and 
procedure for discharging water after test, flushing, drying and cleaning of the pipeline. 

Primary pipes shall be tested to a maximum of 1,000 m each section. 

Secondary pipes and tertiary pipes (ISO 63) shall be tested to a maximum of 500 m each section. 

The pressure tests must be performed with adequate pressure loggers or recorders. 

Duration of Pressure Test 

The preliminary pressure test shall be performed with pressure applied for a period of 24 hours before the 
main tests are assumed to begin, to allow for a soaking period. After that, all joints shall be carefully 
inspected for evidence of leakage. 



The test pressure for the main test shall be applied for at least three hours for pipe diameters up to DN200 

and six hours for pipe diameter DN250 to DN600. 

The test pressure shall not be allowed to fall below 24 bars for PN 16, below 3 7 bars for PN25 and 40 bars for 

PN40 for pipe lines. If and when it does during the test period, the pressure shall be increased to the stated 

value and a record kept of the additional water added. 

Procedure 

The pressure for the preliminary test will start with the working pressure, and shall reach the test pressure 

within the last 6 hours of the preliminary test. 

Test pressure to be taken at the lowest point of the pipelines to be tested and corrected to the elevation of the 

test gauge. 

The test pressure of the main test is ( Max Design pressure +Sbar) in the contractor shall be review the 

required according to international standards for the pipe, and shall not exceed the PFA, as per 

instruction of the Engineer's representative. 

The main tests in particular have to be carried out in the presence of the Engineer's Representative m 

accordance with the relevant standards for the pipe material applied. 

When filling the pipe system, the Contractor shall not exceed the amount of water charged into the system as 

follows: 

Up to DN200 diameter 

Up to DN300 diameter 

Up to DN400 diameter 

Up to DNS00 diameter 

Up to DN600 diameter 

Up to DN800 diameter 

1.5 litres/second 

3.0 litres/second 

6.0 I itres/second 

9.0 litres/second 

14.0 litres/second 

22.0 litres/second 

The test pressure shall be applied by a suitable pump equipped with connection valves and gauges, etc. to the 

satisfaction of the Engineer's Representative. The gauges and meters shall be new and accompanied by a 

certificate for test and calibration. 

The results of the tests, specifying the layout of sections of system, pipes and fittings tested including all 

relevant data of testing as weather, time, duration, filling time, pressure, etc., shall be produced in the form of 

a report by the Contractor and signed by the Contractor's and the Engineer's Representative. 

This report shall not relieve the Contractor of his responsibility for care and maintenance of the system until 

the date of final acceptance of the completed work. 



Stop Ends 

A simple stop end consists of a section of steel pipe about 0.5 - I .Om long onto which a closing plate has 

been welded, containing the necessary openings for accommodating ingoing water and out coming air. The 

stop end may also include an opening through which the test water may be pumped from the line, if 

necessary. The stop end may be jointed to the pipe to be tested by means of a standard coupling or other 

method approved by the Engineer's Representative. Thrust blocks or a temporary anchorage must be 

provided to hold the stop end in place against the test pressure. 

Air Removal before Test 

Before applying the test pressure, all air shall be expelled from the pipe. After all the air has been expelled, 

all cocks shall be closed and the test pressure applied as specified above. The line shall be filled slowly to 

prevent possible water hammer. 

Examination during Test 

All exposed pipes, fittings, valves, hydrants and joints shall be carefully examined during the pressure test. 

All joints showing leaks shall be rejoined until tight, or the pipe material replaced. 

Any defective pipes or joints, fittings or valves discovered as a result of this pressure test shall be repaired or 

removed and replaced by the Contractor at his own expense with sound material and the test shall be repeated 

until proved satisfactory to the Engineer's Representative. 

Permissible Addition of Water 

Additional water is defined as the quantity of water that must be applied to the laid pipe, or any section 

thereof, to maintain the specified test pressure after the pipe has been filled with water and the air expelled. 

The quantity of additional water pumped into the pipe shall be measured accurately. 

No section of the water main will be accepted until the additional water calculated in litres per km per 24 

hours for the test pressure is less than 0.3 D, where D is the nominal diameter of the pipe in mm. 

The Engineer's Representative shall prepare a written report of results of the leakage test that identifies the 

specific test, length of the pipe tested, the pressure, the duration of the test, and amount of additional water 

required. The report shall be signed by the Contractor and the Engineer's Representative. 

Cost of Testing 

The Contractor shall provide a sufficient quantity of gauges, pumps, stop ends, and connections and all things 

necessary and suitable for the testing of all pipes as described herein. The Contractor shall also provide all 

necessary temporary works in connection with test, and shall remove the same on successful completion of 

the test. All tests shall be done in the presence of the Engineer's Representative and the results of such tests 

shall be signed by the Contractor and handed to the Engineer's Representative who shall prepare the required 

test reports. 



All equipment, labour, materials, and water necessary for the carrying out of these tests to the complete 

satisfaction of the Engineer's Representative shall be provided by the Contractor at his own expense. Shall 

any test fail, the Contractor shall, after repairing and making good any leaks, carry out further tests all as 

described above until such test meets the requirements contained herein. All such tests and retests shall be at 

the expense of the Contractor. 

� PRESSURE TEST OF HOPE PIPES 

Test pressure shall be ( 1 .5 x nominal working pressure) or 16 bars whichever is greater in this regard the 

contractor shoud be review the required according to international standards. The service Jines 

includingjoints, fittings and appurtenances shall be tested for water tightness in accordance with ISO 1167 as 

follows: 

A11owable quantity of water required to restore pressure at the end of the test period : < 3 litres/km/25 mm 

diameter of pipe / 3 bars / 24 hours. 

Hydrostatic testing shall be carried out at ambient temperature (20 °C) otherwise a correction factor shall be 

applied to the nominal pressure. 

Test sha11 be applied on sections of length less than 800 m with uncovered joints. 

Before testing the trench shall be partially backfi11ed to maintain adequate support and anchoring and to 

avoid floating of pipes during testing. Test procedure with joints exposed and valves in the open position. 

The filling of pipes shall be at a rate giving a maximum water velocity of 0.5 m/s in the pipe to ensure no 

surge and to give the air the necessary time to be released by the installed temporary air valves or cocks. 

Leave to reach equilibrium, i.e., the same temperature as the pipe and the surrounding soil and to remove all 

existing air for the saturation of pipe material, if any. 

Apply test pressure slowly to avoid surge and hold for one hour. The system sha11 be isolated from the test 

pump, i.e., no pumping during the one hour test period allowed. Test pressure shall be applied to service 

lines including all couplings and fittings in the open position, with consideration to temperature variation. 

Apply the equation to determine if the section under test satisfies the requirements of the above. 

Finally after completion of the testing, the line shall be emptied slowly to prevent shocks or sudden 

counteraction of pipes. 

Short Pressure Test 

The so-called "Short Test" may be used for pipelines up to approximately 30 m and nominal diameter not 

more than DN 50 mm = ISO 63 



The test pressure is applied to the pipe and the first reading taken after 30 minutes. Note that this pressure is 

usually slightly less than initial pressure due to the normal expansion of the pipeline under pressure, but no 

additional "top-up" pressure shall be applied. 

For the short test the results are deemed to be satisfactory when pressure loss from the HOPE pressure 

pipeline is� 0.1 bar per 5 minutes. 

Short pressure test for testing the house connections can be applied when approved by the Engineer. 

� Pressure Test for black steel Pipes 
After completing the installation of a water main, or a section of the line, and before the joints are 

covered, a hydrostatic test of the line shall be made by the Contractor. The system test pressure 

(STP) value as the followings: 

SURGE HAS BEEN CALCULATED 

STP = MDP + 1 Bar MDP: maximum design pressure 

SURGE Has NOT been calculated 

STP = MDP X 1.5 or STP = MDP+ 5 Bar (whichever is the least) 

The contractor must take the value of MDP from the designer /engineer officially 

All backfilling and compaction over and around the pipes and thrust blocks must be completed 

except for the pipe joints to be left open for observation of any leaks, before the test is made. 

Procedure: 

Step 1 requires the main to be Preliminary soaked & conditioned for a period of time prior to 

pressure Testing (I.e. Overnight for Cement lined pipe) 

Step 2 Take the new main up to its System Test Pressure STD and record the time taken to achieve 

STP and also record the actual STP (Is it necessary to record the time to reach STP 

Step 3 Maintain the STP, by pumping and adding water into the main/ pipe as necessary 

Step 4 Record the volume of water used to maintain STP for a period of one hour by using a 

volumetric Container and accurately measuring the volume of water it takes to achieve this. 

Step 5 if the volumes of water recorded is in excess of the permissible / allowable water loss table, 

test is a fail. 

Step 6 if test fails, Check main/ pipe for leaks for leakage and redo the test. 

Standard Allowable Volumes of leakage by diameter (Liters I Per Kilometer I Per Hour 



Nominal Leakage Rate 

Pipe Diameter rnm (Litres/KM/Hour) 

100mm 0.18 

150mm 0.41 

200mm 0.72 

250mm 1.13 

300mm 1.62 

350mm 2.21 

OOm l 2.88 

450mm 3.65 

500mm 4.50 

600mm 6.48 

700mm 8.32 

800mm 11.52 

900mm 14.58 

1000mm 18.00 

� DISINFECTION OF PIPELINES 

After the completed pipeline is tested, approved and backfilled, disinfections shall be performed in the 

following manner: after flushing the pipes, the system shall be drained completely, all valves shall be closed 

carefully and the system filled with a chlorine solution. 

All pipes, fittings, valves and appurtenances shall be disinfected by the Contractor as specified herein unless 

otherwise directed by the Engineer's Representative. The Contractor is also responsible for conducting 

bacteriological test for all pipe laying through W AJ laboratory. The cost of disinfection and the 

bacteriological test shall be borne by the Contractor. 

The attention of the Contractor is directed to the requirements of the Contract whereby he is responsible for 

preventing the entry of foreign material of any kind from entering the pipe. The Contractor shall take extreme 

care to keep the interior of the pipelines free of dirt and other foreign material. If in the opinion of the 

Engineer's Representative, dirt or other foreign material entered a pipe which cannot be removed by flushing, 

then the Contractor shall clean and swab the interior of the pipe with a five percent hypo-chlorite disinfecting 

solution to the satisfaction of the Engineer's Representative. 

The Contractor shall, during the initial filling of the pipeline, simultaneously introduce feed of chlorine at the 

same point where the pipeline is being filled. The rate of filling and the feed rate of the chlorine shall be 

proportioned so that the initial concentration of the chlorine in the water in the pipeline is between 50 and 

100 milligrams per litre. To assure that this concentration is maintained, the chlorine residual shall be 

measured at blow-off, combination air valves, or other locations during the filling operation. 

The following is the amount of chlorine required, if either liquid chlorine (gas at atmospheric pressure) or a 

one percent chlorine solution is used, to produce a 100 milligram per litre concentration in 100 meters of pipe 

for the various diameters of pipe to be disinfected under this Contract. 
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400 1.30 130 

300 0.75 75 

250 0.51 51 

200 0.33 33 
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150 0.18 18 
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50 0.02 2 
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The use of liquid chlorine shall only be permitted when suitable equipment consisting of a solution feed 
chlorinator together with a booster pump of injecting the chlorine gas-water mixture into the pipeline to be 
disinfected is used. Introduction of chlorine gas directly from the supply cylinder shall not be allowed. 

After completion of the disinfections operation for one pipeline section the Contractor may reuse this 

chlorinated water to disinfect adjacent sections of the pipeline by adding additional chlorine as required to 

produce the specified concentration of chlorine. 

The Contractor shall submit a detailed description of the procedure he proposes to use to disinfect the 
pipeline including a description of all equipment to be used for the Engineer's Representative approval prior 
to starting the disinfections operations. 

Payment for all labour, material, and equipment, including the cost of all water and chlorine required to 
disinfect the pipeline and appurtenances shall be included in the unit prices for pipe installation. 

The chlorinated water shall remain in each section of the pipeline for at least 24 hours and during this period 

all valves and blow-off shall be operated in order to disinfect these appurtenances. At the end of the 24-hour 

period, the water in the pipeline shall contain no less than 25 milligrams chlorine per litre throughout the 

length of the pipeline. Shall the pipeline fail to have the specified chlorine concentration at the end of the 24-

hour period, the Contractor shall repeat the operation as necessary to provide complete disinfections. 

I&! FLUSHING OF THE PIPELINE 

All pipelines shall be flushed by the Contractor after all hydrostatic pressure tests and disinfections 
operations have been performed and accepted by the Engineer's Representative. 

After draining the chlorine solution the pipe system shall be flushed with potable water until the free chlorine 

content is between 2 to 4 milligrams per litre. 



SPECIFICATIONS OF MATERIALS VALVES, PIPES AND FITTINGS 

1. Supply and Quality of Materials :

All materials shall comply with those Standards and Specifications laid down by internationally recognized
institutions, for the water industrial. Preference will be given to manufacturers that are quality certified to
ISO. 9001.

All materials supplied to the site in Jordan shall be subject to acceptance tests carried out by the Royal 
Scientific Society and if these tests are not applicable in RSS, they shall be carried in similar approved 
Authority and has to get WAJ approval firstly. 

All materials supplied shall be subject to the Engineer's approval. 

Any or all materials and manufactured articles supplied by the Contractor for use in the works, shall if so 

required by the Engineer be tested in advance at the Contractor's expense, in accordance with the required 
specs. 

Inspection or approval by the Engineer of any equipment or materials shall not release the Contractor from 
any of his obligations under this Contract . 

All information and specifications relating to Products and materials proposed for this Contract, must 
accompany each Tender Submission. 

2. Storage of Materials :

The Contractor shall be responsible for the storage and well being of all materials purchased under this
Contract, and any discrepancies found therein.
The Contractor shall manage and maintain stock - yards that can accommodate all materials purchased and
approved by the Engineer under this Contract, stored either in the open or under cover as required by the
Manufacture's I contractor's instructions , and shall be regularly inspected by the Engineer's staff and
maintained to the Engineer's satisfaction.

3. Scope:
The Contractor shall furnish and deliver to the site, all kind of pipes, valves, fittings, closure pieces, flanges,
bolts, nuts gaskets, jointing materials ... etc. and appurtenances as specified and required.
All valves shall be flanged. Pipe fittings and valves shall be Suitable for buried installation.
All tapers (reducers) required at tees and other locations to meet the specified diameters may be furnished in
the manufacturer's standard lengths and diameters.

4. References :
Reference to any national standard or publication ( as ISO, BS, DIN . .... etc. ) in these specifications is 
intended to indicate general configuration, type and quality. Goods may be furnished which meet other 
internationally accepted standard, provided that overall quality will be at least equal to that required by the 
standard specified. Supporting documents/ certificates shall be submitted hereto. 

5. Potable Water Certification:
All pipe and coating materials shall be certified for potable water use and shall contain no ingredients that

may migrate into water in amounts that are considered to be toxic or otherwise dangerous for health. All
pipes shall be certified as safe for transporting potable water by an independent testing laboratory.



6. Materials and Standards :
All materials shall be complying with ISO, BS, API & DIN. standard and shall be supplied from approved
manufactures and country of origin.

The Contractor is requested to submit a list of contractors that he intends to use together with his Tender bid. 
The Contractor shall also submit for the approval of the Engineer, before ordering: 

a)Type of materials to be used, dimensions, thickness, lengths, shape, weight, class, tolerance limits and
quality.

b) Standard to which the item is manufactured.

c) Details of specials, adapters, fittings and joint design.

d) Coating and lining methods.

7. Fittings :
Fittings unless otherwise specified shall be furnished with a type of joint compatible with the pipe system at
the contractor's option. Any adaptors necessary to joint fittings to the adjacent pipes, even of different
materials, shall be provided by the Contractor at no extra cost.

8. Toxic Materials :
The Contractor is prohibited to import or to use any of the "Acrylamide and N-Methylolarcylamide Grouts"
or any other toxic or poisonous materials or submaterials used in piping, it's accessories, lining, coating,
sealing ... etc, or in various kinds of concrete or in soil in any kind of usage. Any import or usage of the
above mentioned materials by the Contractor, requires to be licensed in writing by the Employer, otherwise,
the Contractor shall be subject to legal pursuance.

9. Submittals:
The Contractor shall submit

1. Detailed manufacturer's proposals for pipes and fittings manufacture, coating & lining ... etc.
2. Certified copies of manufacturers quality control test results and reports .
3. Certified copies of compliance certificates for pipes, fittings and other components .

" This is to certify that the pipes and specials delivered in this consignment comply with the 
required specification . 

No payment shall be made in respect of any consignment of pipes and specials in case it is not 
accompanied by above mentioned certificates . 

10. Payment of Taxes and Duties :
The contractor shall take in his consideration that all materials in this Contract shall not exempted from
customs duties, import duties, sale taxes and all other kinds of duties and taxes.

11. Tests After Delivery :
The Employer & the Engineer have the right to take samples of the supplied materials, and the following
tests shall be carried out in accordance with the relevant ISO, BS, DIN or regulations by an approved
laboratory.



1. Hydrostatic pressure test .

2. Hardness test .

3. Tensile strength test .

4. Elongation test .

S. Measurement and weight .

6. Test of cement mortar lining .

All tests as mentioned or directed by the Engineer shall be borne by the Contractor and the costs shall be 
included in the Contract unit rates. 

12. Third Party Control :

The Contractor shall at his own expense provide a recognized independent third party control to monitor
quality and witness testing during manufacturing process and to ensure that the products used in the works (
such as pipes , fittings , valves . various electrical and mechanical apertures , lap equipment ... etc.) are all
manufactured in accordance with the specific standards in this Contract (or any other specifications approved
by the Employer )

The third party control should also issue test certificates stating that they had witnessed all the tests 
performed on the products , and all materials are conforming to Specifications and they had checked and 
inspected all materials regarding the proper packing and shipment , and certifying the bill of lading . 

Before signing the Contract , the Contractor shall inform the Employer of the name of the control party he 
intends to engage , and obtain the Employer's approval. 
The third party control should be selected from the following list which issued by the Central Tenders 
Directorate 

1) SGS - Societe General De Servwillance.

2) Tuboscope Verco International.

3) OMIC - Overseas Merchandise Inspection Company LTD.

4) Baltic Control LYTD.

5) Inspecturate (suisse) S. A.

6)  Control Union International. 

7) Socotec International Inspection.

8) Bureau Veritas - Messers. Red Sea Shipping Agency W .L .L
Box. 1284 - Amman -Jordan

i. GENERAL:

Materials used in valves shall be suitable for potable water.
All valves, on any type of pipeline must be jointed to the pipe by flanges (unless otherwise specified) and
shall have a testing pressure of 1.5 times the nominal pressure.

All valves shall be of the non-rising stem type, and shall be capable with standing the specified test pressure 
without leaking. 



The hand wheels of all valves (including those which incorporate gear )shall be arranged for clockwise 
closing. All hand wheels shall have, in their periphery, the words OPEN and SHUT and appropriately 
positioned arrows. 

When valves have inaccessible positions, extension spindles shall be fitted to suit the situation. 

The contractor shall submit a certificate from the manufacturer certifying that all valves have been mill tested 
and that they have successfully passed the tests prescribed by the relative standard specifications. 

ii. Gate Valves :

GENERAL:

l .  They shall comply with EN 1171 standard latest revision. For drinking water, valves from DN 50 to
2000mm, PN (16 , 25, 40) bars.,_ shall also comply with EN 1074-2 standard latest revision.

2.AII accessories and fittings (gasket, hand wheel GG25 or carbon steel, bolt and nut of A2, flanges EN 1092-
1/2 Steel flanges type ( 01, 11, 12) shall be provided by the contractor, this is general requirements for all
kinds of valve for each .

3. The valves shall be complete with mechanical position opening indicator with hand wheel from ductile cast 
iron fusion bonded epoxy powder coated with spur gearbox for sizes above ON 300 

4. The contractor shall provide four detailed repair manuals for the gate valves supplied; and a letter of
certification from the contractor verifying that all requirements of EN Standard and these Specifications have
been met.

VALVE JOINTS:

• All valves shall have, flanged ends, mechanical joint ends or screw joints to fit the pipe run in which they are
used, except valves installed on push-on joint pipe shall have mechanical joint ends unless otherwise specified
and the flange design on request.

• Flanges shall be raised face rated and drilled according to EN 1092-1/2 PN ( 16, 25, 40) Bars and face to face

length according to DIN 3202 series F 15 or EN558.

Regarding all standards or technical characteristics described hereafter, the contractor is required to submit 

certificates from third party inspectors recognized by the governmental tender directorate, its latest issue, but 

limited to following internationally recognized and accredited companies 

1) Bureau Veritas

2) Lloyds

3) SGS

4) WRAS

5) RSS

MATERIALS 

I.Gate valve form size DN50mm and greater shall be Body wedge and bonnet of the material for pressure
range 16 to 40 bars shall be ductile iron as listed in table below.



Material 
Today ' 

Code Designation Standard Material No 

Ductile iron 
EN-JSI030 EN 1563 5.3106 

EN-GJS-400-15 

Ductile iron 
EN-GJS-500-7 

EN-JS 1050 EN 1563 5.3200 

Ductile iron 
(EN-GJS-400- EN-JS 1025 EN 1563 5.3103 

18-L T 1 )

:· 

Code 

GGG-40 

GGG-50 

GGG-40.3 

"' 
" ·-

Previously 

Designation 

0.7040 

•j 

0.7050 

0.7043 

Standard 
.f 

DIN 

1693-1 

'DIN 

1693-1 

· ,DIN
' 1693-1

2. Valve stem (shaft) shall be stainless steel with minimum 13% chromium for water system, 17% chromium
for waste water system as listed in table below.

DESIGNATION Material no En standard 

Stainless steels 316 I .4*** EN 10088-1,2 or 3 

3. Body, wedge and bonnet shall be of ductile cast iron GGG 40 or 50 according to DIN I 693. And Nut shall

be of bronze CuSn 12Ni

4. Stem shall be of stainless steel 316 while stem sealing shall be of PTFE.

5. O-Ring made of EPDM for water system, NBR for wastewater system.

6. Bolting should be of stainless steel 316.

7. Hand wheel made of non wounding Steel or Ductile Cast Iron

DESIGN 

1. Resilient seat to EN 1074-2 and EN 1171 Wedge full lining with EPDM for water system and NBR for
wastewater system process for pressure range 16 bars only.

2. Wedge will be equipped with polyamide gliders to protect the gate and body guides coating from wearing.
Gliders should be preferably directly fixed to the Iron Gate and protection against corrosion of the wedge
shall be assumed by the system glider/rubber.

3. Metal seated to EN 1074-2 and EN 1171 non resilient seat, tapered wedge design Flexible wedge type
700HJ or Split wedge=Type 700 JJ for pressure range greater than 16 bars.

4. Fully guided wedge for resilient and non-resilient gate valves.

5. Body/bonnet junction can be either realized with or without bolts, to avoid corrosion.

6. All bolts and nuts shall be of stainless steel 316 or Bronze.

7. Face to face :



• Face to face dimension for the pressure range up to 16 bars accordance to EN558-1 basic series 14
(previously DIN 3202 F4);

• Face to face dimension for the pressure range 25 bars accordance to EN558-1 basic series 15 (previously
DIN 3202 F5) ;

• Face to face dimension for the pressure range 40 bars accordance to EN 558-1 basic series 15 (previously
DIN3202-F5,).

8. Gate valve shall be designed with flanged end on both sides rising face according to EN 1092-1/2.

9. Fixed stem seal (0 ring seal) with minimum double O-Ring stem sealing and replaceable seal under

pressure according to ISO 10079.

I 0. With draining plugs for waste water system. 

11 . Optional prepare for bypass for pressure range 40 bars. 

12. Up to DN 200 the valves shall have a maximum operating torque of(DN) Nm. A gear box will be added

if necessary to reach a maximum operating torque of 300 Nm (The valve from size 200mm and grater

shall mountain with gear unite for pressure rang 25 bar and grater).

13. Inside screw stem(NRS)

14. The valves shall be complete with mechanical position opening indicator with hand wheel from ductile
cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above ON 300.

15. Rotation of opening:
All valves shall open by turning to the left or counter clockwise, when viewed from the stem (clockwise
closing).

COATING 

1. All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday free, to a minimum
thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting epoxy coating.
Said coating shall be non-toxic, impart no taste to water, and shall be in accordance with British, French or
German drinking water national regulations.

2. The valves shall be shot blasted before coating according to specifications and shall be coated inside and
outside with fusion bonded epoxy powder minimum 250 microns in RAL 5015.

3. The valves shall be complete with mechanical position opening indicator with hand wheel from ductile
cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above ON 300.

MARKINGS 

Markings shall be in accordance with EN 19 and shall include (size, working pressure, name of 
manufacturer, and year of manufacture). 

TEST 

1. Final production tests in accordance with EN 1074-2 or EN 12266-1 (when EN 1074-2 not applicable).
2. Drinking Water use valves are in accordance W270 OR British, French German drinking water national

regulations.
3. Life cycle test.



iii. Butterfly Valves

GENERAL

1. Butterfly valves shall comply with EN 593 standard latest revision. For drinking water valves from DN 50
to 2000mm, PN (16 , 25 , 40)Bars shall also comply to EN I 074-2 standard latest revision. Butterfly
valves shall be of the tight closing, metal seat type with recess-seat. Rubber gasket will be fixed on the
butterfly and replaceable without removing the shafts.

2. Directions of flow shall be satisfactory for applications involving valve operation after long periods of
inactivity. Valves being tight in the two ways will be preferred.

3. Valve discs shall rotate 90 degrees from the full open position to the tight shut position. Obturator disc will
be of double accentuated type.

4. The valves shall have the possibility for horizontal and vertical installation by changing the lever position
only.

5. the contractor is required to submit certificates from third party inspectors recognized by the governmental
tender directorate, its latest issue, but limited to following internationally recognized and accredited
companies:

• Bureau Veritas

• Lloyds

• SGS

• WRAS

• RSS

MATERIALS 

I.butterfly valve form size DN50mm and greater shall be Body wedge and bonnet for Pressure range (16 to40)
Bars shall be ductile iron as listed in table below.

Today 

Code Designation Standard 

Ductile iron EN-JS I 030 EN 1563 EN-GJS-400-15 
Ductile iron. EN-JS I 050 EN 1563 EN-GJS-500-7 
Ductile iron. 

(EN-GJS-400- EN-JS I 025 EN 1563 
18-LT 1 )

Material 

-Material No
. ' 

5.3106 

5.3200 
:l . 

5.3103 
.,, 

r.·· 

'.�• 

Code 

GGG-40 

GGG-50 

GGG-40.3 

· Previously

. Designation Standjard

0.7040 DIN,· 
1693-1 

' DIN 0.7050 1693-1 

DIN 0.7043 
' 1693.:1 ,, 

2. Valve shaft shall be stainless steel minimum 13% chromium for water system 17% chromium for waste
water system.



Designation Material no En standard 

Stainless steels 316 1.4*** EN 10088-3 

3. Sealing seat ring (metal sealing corrosion and wear resistance sealing surface) shall welded-on or rolled on
the body and made of :

A. Stainless steel.

B. Chrome-nickel

C. Bronze for wastewater only.

D. (EN 10088 -3/2,2.0975,2.1020,N i)

4.Internal bolts shall be stainless steel minimum A2 according to EN 10088-2/3.

5.O-Ring and seat gasket shall be made of EPDM used in Drinking Water system and will be in accordance
with British, French or German national regulations for water system.

DESIGN 

1. Face to face to EN 558-1 basic series 14 and (previously DIN 3020 F4).

2. With Flanged end on both sides rising face accordance to EN I 902-1 or 2.

3. With gear box featuring position indicator (for non buried valves) and mechanical stops.

4. Bearing sealing with minimum double O-Ring on both sides.

5. Disk with close disk eyes.

6. Tight in both side.

7. Valves shall be suitable for installation in either horizontal or vertical position.
8. Double eccentric bearing of disk butterfly valve.

COATING 

All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday free, to a minimum 

thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting epoxy coating. Said 

coating shall be non-toxic, impart no taste to water, and shall be in accordance to W270 OR British, French 

German drinking water national regulations. 

MARKINGS 

Markings shall be in accordance with EN 19 and shall include (size, working pressure, name of manufacturer, 
and year of manufacture). 

TEST 

1. Final production tests in accordance with EN 1074-2 or EN 12266-1 (when EN 1074-2 not applicable);

2. Drinking Water use valves shall be in accordance with British, French or German drinking water national
regulations.

3. Life cycle test



iv. Air Valves :

Single Air Valve DN 50
Air Valves shall be single automatic air valves, PN I 6, PN25, PN40 and PN50 according to the final design

performed by the contractor, with body/bonnet of Acetal with PE shield for UV protection, and shall be inside 

and outside epoxy powder coated complying in general with DIN 30677 part 2, coating thickness shall be 

minimum 250µm, freedom from imperfections shall be tested by high-voltage method. 

Air Valves shall be either with DN 50 female threat or with Flange ON 80. 

Double Air Valve DN 100 
Double orifice air valves shall be of the triple function type with a flanged inlet to EN 1092-2 PN I 6, PN25, 

PN40 and PN50 according to the final design performed by the contractor (DIN 28605 I DIN 2501/BS 4504) 

and shall be suitable and approved for the use with potable water. 

Body and cover shall be of ductile iron EN-GJS-400-18 acc. to EN 1563 (GGG 400 - DIN 1693) and shall 

be inside and outside epoxy powder coated complying in general with DIN 30677 part 2, coating thickness 

shall be minimum 250µm, freedom from imperfections shall be tested by high-voltage method. 

Orifice and float balls shall be of corrosion free material (stainless steel or plastic), all seals shall be of 

EPDM or NBR suitable and approved for potable water. 

Automatic Air Valve, Single-Chamber Type 
• Single-chamber valve directly operated by the medium;

• Two-orifices venting system with 3 functions (supply and release of air as well as automatic venting
during operation);

• Safe operation even under high-volume, high-speed venting up to sonic speed;

• With test and purge connection;

• Body and cap made of ductile cast iron EN-JS I 030 (GGG-40);

• Inner parts made of stainless steel grade 316 (DN 50 float made of plastic);

• Seal made of EPDM.

• Equipped with inspection valve.

Corrosion protection: 

Inside and outside with epoxy coating to GSK standards for heavy-duty corrosion protection to DIN 30 677-
2, coating thickness >250 µm, colour: RAL 5005 blue 

- Air valves shall be installed as follows:

A. For black steel main pipelines, the contractor shall cut a hole in the transmission Pipeline and install and
weld a black steel pipe of suitable length and diameter provided with the appropriate slip - on flange with a
neck to suit the flanged air valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flange tee (T) and install a pipe of
suitable length and diameter in order to install the A.V provided with a neck to suit the flanged air valve.



C. The Welding and the air valve pipes welded joints together with flanged joints, shall be properly protected
in accordance with the specifications.

D. Air valves with diameter 1 ½ " and larger shall be installed in concrete valve chambers according to the
Standard Drawings.

E. Air valves with diameter 1 ¼ " and less shall be installed in the ground according to the Standard
Drawings.

v. Wash-Outs :

The types of wash - out specified for this contract, whether in concrete chambers or buried type are as shown
on the Standard Drawings. All wash - outs will be constructed as indicated on these Standard Drawings or as

instructed by the Engineer.
At places shown on the drawings or directed by the engineer, wash - outs shall be installed as follows:

A. For black steel main pipeline; the contractor shall cut a hole at the lower part of the transmission main,
install and weld a steel pipe of suitable length and diameter provided with a slip - on welding neck flange
to suit the flanged washout valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flanged tee (T) to install the flanged
washout valve.

C. The welding and the W .0 pipes welded joints together with flanged joints of the valves shall be properly
protected in accordance with the specifications.

D. The wash - out pipes shall be extended to such a length and reach discharge area as is required for every
particular site condition as not to flood the trenches or cause any damage to the surrounding area.

The unit price of wash - out pipelines shall also include all concrete and other works at the end of W.O 
pipelines (outlet structure with riprap) as shown on the drawings, unless otherwise noted . 

vi. WATER METERS:

DIGITAL PROPELLER TYPE - MECHANICAL: 

The water meter shall be flange ended of the helical type and shall have a registration dial with six digit 
integrator calibrated to read in cubic meters and shall be of the straight reading type and shall have cover 
plate and a bank lid to be fitted in place of the lid fixed to the metering mechanism, in case the later is 
removed for repair. 

The water meter shall be suitable for a working pressure as indicated on the Drawings and the Contractor 
shall supply the tapers and the necessary flanges required for the proper completion of the work. 

The length of the pipes connected to and from the water meter shall be at least ten ( 10) times the diameter of 
each pipe away from fittings or valves. 

The Contractor shall supply install and operate these type of flow meters to measure the flow in water mains, 
it shall be installed as located on the Drawings. The nominal working pressure of these flow meters type shall 
be as indicated on the Drawings. 



vii. CHECK VALVES:

The check valves shall be suitable for potable water and shall conform to ( BS.5153 ) for valves of working
pressure up to 25 bars. They shall have cast iron bodies, hung single disc doors, the valves seating shall be
gunmetal faced and the doors shall have facing of gunmetal.

For valves of maximum working pressures greater than 25 bars, the valves should be flange ended of lift
type, designed for water works duty and comply with (BS 5160) or equivalent specification.

The Spindles shall be of solid forged manganese bronze or equivalent The bearings shall be designed to
minimise hinge friction and be accessible for inspection and replacement from the outside of the valve. A soft
packed gland shall be provided.
A plugged pressure taping point shall be provided for the insertion of pressure monitoring devices during
commissioning.

The valves shall be suitable for operating either in the vertical or horizontal position as required, and shall be
non-slam type.

viii. Pressure Gauges:
The pressure gauges shall be from an approved manufactures.
All gauges shall have concentric dials of 150 mm. diameter ,or as approved by the Employer .
The graduation of the pressure shall be in 0.5 bar:

a) For suction pipes from 0.00 - 5 bar.

b) For discharge pipes from 0.00 - 25 bar or from 0.00 - 40 bar.

The cover of the facia shall not be less than 4 mm. glass. 

The gauge mechanism shall be of the Bourdon tube type, having stainless steel movments and shall comply 
with BS.1780 . It shall be sealed from the liquid being measured by means of a diaphragm or capsule and be 
filled with silicon oil. 

The gauge shall be fitted with a pressure snubber, 1,e. orifice, to dampen pressure pulsation . In addition to a 
small stopcock for venting. 

Each gauge must have a test certificate stating that it is tested according to BS. 1780 and confirming that it is 
the required accuracy. 

ix. Flexible Couplings and Flange Adaptors:
For connection of the existing to the new pipeline system, flexible couplings shall be installed as indicated

on the drawings or as directed by the Engineer.

Couplings must be capable of adapting to different pipe materials.
Flexible couplings and flange adaptors shall be of mild steel and of an approved type suitable for making a
watertight flexible connection between plain-ended pipes, or between a plain-ended pipe and a flanged fitting
(e.g. Viking-Johnson couplings as manufactured by the Victualic Co. Ltd. Or Dresser Couplings as
manufactured by the Dresser Manufacturing Division in the U.S.A.' or equivalent approved by the Engineer.

Unless otherwise specified, the external and internal surfaces of couplings and adaptors shall be cleaned
down to a metallic finish, then primed and painted with epoxy resin paint, applied by an electro static
process.



All mechanical couplings shall be of appropriate internal diameter and shall be capable of withstanding the 
maximum working test pressure specified for the pipes they are to connect, including a joint deflection of up 
to 3 degrees in any direction. 

All mechanical couplings and flange adaptors shall be supplied complete with all necessary coupling rings, 
nuts, bolts, washers and rubber rings. Wedge joint rings shall comply with BS.2494, and shall be made of 
nitrite rubber, ethylene propylene rubber (EPDM) or styrene butadiene rubber (SBR) or other approved 
materials. 

Bolts and nuts of galvanized steel shall be hexagonal with dimensions in accordance with BS. 4190 or DIN. 
601 /555. 
Where a Harnessed Steel Flange Adaptor is shown on the drawings, the bolts connecting the flange of the 

Flexible Flange Adaptor to the Flange of the adjacent fitting shall be replaced by tie-bars threaded at both 
ends. 

One threaded end of each tie bar shall pass through holes in the abutting flanges and be anchored by two nuts 
to make the flanged joints in the normal way. The other threaded end shall be anchored by two further nuts in 
a corresponding bolt-hole on the flange, soundly welded integrally onto the fitting which it is intended to 
harness to the adaptor. 

The integrally-cast flange on the flange-spigot shall be located such that, after the joint has been made and all 
nuts fully tightened, the integrally-cast flange is about 400 mm axially from the abutting flanges. 

The bolt circles on all the flanges shall comply with BS 4504 PN 16, as specified. 

The threaded tie bars shall be machined from steel at least equal to that specified for flange bolts of 
corresponding duty and threaded in the same way. The threaded length shall allow the nuts to be run forward 
sufficiently to permit complete withdrawal of the tie bars from the flange of the abutting fitting without 
requiring any other joint to be dismantled. 

The strength of the threaded tie-bars in both tension and compression shall be appropriate to the pressure 
rating of the flanged joints. 

x. Dismantling Joints:

Dismantling joints shall be provided and installed with each valve as indicated on the Drawings for
convenient installation or re-installation of valves or similar items.

For prevention of any move of the pipe joints adjacent to closed valves, dismantling joints shall be provided
in general by restrained dismantling pieces (short version) according to DIN. 2541 or DIN 2547 or flanged
adapters as indicated on drawings or as directed by the Engineer.

Body and glands of steel welded dismantling pieces shall be of pressure similar to the valve or pipeline
connected to it, with bolts and nuts of stainless steel. Surface protection by epoxy resin coating or equivalent
quality. Rubber sealing rings made of Perbunan material, nitrile rubber or equivalent quality, shall be used.

xi. Surface Boxes
Cast Iron surface boxes with round lid according to DIN. 4056 shall be supplied for operation of valves as
described. Surface boxes shall be suitable for a 100 kN load.

The surface box made of cast iron or ductile iron shall be situated at ground level on the road or pavement.
The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate and
butterfly).



Surface boxes shall have a cold applied bituminous black paint coating. 

Surface boxes shall be supported by - reinforced concrete slabs of 65 mm. thickness to suit the surface box. 

xii. Reinforced Concrete Valve Chambers:

Where shown on Drawing, a complete valve chambers of reinforced concrete shall be constructed for all
kinds of valves and air relies valves.

Valve chambers and similar structures shall be built into the pipe lines as demanded and in accordance with
the Standard Drawings. Given dimensions on the drawings are to be verified by the Contractor so as to suit
the pipe installation and the prevailing conditions on site.

Reinforced concrete valve chambers shall be constructed of cast in-place concrete in accordance with the
detailed typical Drawings.

Valve chambers shall be allowed to cure for at least (7) days before backfilling .

Concrete supports for pipes, valves and any other fittings shall be placed at appropriate locations inside the
chamber under the direction of the Engineer (even if not shown on the Standard Drawings).

Cast iron manhole covers with frames shall be installed for all valve chambers as specified or shown on the
drawings. The wording on each cover shall be agreed with and approved by the Engineer prior to ordering.

Covers to be used in surfaces which are subject to vehicular traffic shall be tested for a load of 400 kN.

Manhole covers with bearing capacities of 40 kN and 250 kN according to DIN. 1229 shall be installed as
instructed by the Engineer.

Two pairs of keys for use with each type of cover shall be handed over by the Contractor after completion of
the Contract at no extra cost.

As shown on the Drawings, all valve chambers shall be equipped with step irons, which shall be of malleable
cast iron, according to DIN 1211 or galvanized iron or as directed by the Engineer.

Types of Drainage for the valve chambers shall be according to the Standard Drawings or decided on site.
Penetration holes with G.S. sleeve pipes shall be inserted in the ceiling slabs, details of which are shown on
the Standard Drawings, so as to incorporate the extension spindles of the valves inside the concrete
chambers.

Ventilation pipes as instructed shall be installed at the highest possible point in all air release valve chambers
(considering traffic load) and led to the nearest convenient outlet above ground. End of pipe to be flanged
with a stand pipe equipped with protection cap including non-corrosive insect screen. Ventilation pipes shall
be covered by the price of the valve chamber.

Structural calculations including reinforcement drawings for all valve chambers shall be made by the
Contractor and submitted for approval by the Engineer. These calculations are to take into consideration the
prevailing load and soil conditions.

The cost of reinforcement for concrete chambers shall be included in valve chambers.

All items as described above as well as additional excavation and back filling works shall be included in the
valve chambers.



xiii. Flow Control and Shut-Off Valve for Drinking Water
• One-piece body;

• Corrosion protected bearing in the body by way of double O-ring seal and encapsulated shaft seal;

• Wear-resistant, corrosion-resistant and infiltration-proof piston guides in the body by way of micro
finished bronze weld overlay;

• Designed for cavitation-free operation in all modes of operation;

• Piston sealed by quad-ring;

• Anti-blowout shaft;

• Body made of ductile cast iron EN-JS 1030 (GGG-40);

• Made of stainless steel grade 304;

• Retaining ring made of stainless steel grade 304;

• Crank gear up to ON 600 made of stainless steel type grade 304; from ON 700 made of cast iron EN-JS

I 030 (GGG-40, epoxy-coated;

• Valve seal made ofEPDM;

• Valve shaft made of stainless steel grade 304

• Bolts in touch with the medium made of stainless steel grade 316;

• Maintenance-free shaft bearings made of bronze;

• With self-locking, encapsulated, maintenance-free worm gear in protection degree IP68, incl. mechanical
position indicator;

xiv. CONTROL VALVE PLUNGER TYPE - TENDER TEXT

1. Main features:
a. Performance: The valve shall be designed to operate smoothly throughout the specified flow range

without cavitation, excessive noise, or vibration for the conditions stated in 2.01 B below.

b. Noise:Operating noise levels shall not exceed 95 decibels ( dBA) at a distance of three 1 m from the valve
at the normal flow point. Flow rate as a function of pressure drop across the valve shall be linear.

c. Plunger Valve must be drop tight in closed position

d. Operation Data

The contractor must provide the following data for the flow control valves: 
1. Maximum Flow Rate Condition Data:

• Flow Rate:

• Minimum Inlet Pressure:

• Maximum Outlet Pressure:

• Kind of operation (continuous)

2. Minimum Flow Rate Condition Data:
• Flow Rate:

• Maximum Inlet Pressure (Design):



• Minimum Outlet Pressure:

• Kind of operation (continuous)

3. Normal Flow Rate Condition Data:

• Flow Rate (Design):

• Normal Inlet Pressure:

• Normal Outlet Pressure:

• Kind of operation (continuous)

2. CONTROL VALVE OPERA TING REQUIREMENTS

a. Valve Assembly Components: Each control valve assembly shall consist of a flanged short conical inlet

section having an internal cone to divert the water flow into the annular chamber of the body section.
b. An oval body section with an inner annular chamber shall be formed by the body shell. The plunger with

slots is part of internal slider-crank mechanism and is driven by an outside wormgear.
c. The plunger shall move in an axially flow direction to reduce or enlarge the annular flow cross section

through slots in a degressive manner, and the medium will flow through the customized regulating
cylinder from the outer annular chamber to the inner chamber of the plunger, shall be provided for flow
control without cavitation. This has to be documented by curves

d. The outside of the plunger shall seat against a QUAD-sealing-ring at its upstream end which will be
against medium pressure from both upstream and downstream sides, and shall have a profile sealing ring
which will seat against a stainless steel seat at the downstream valve body end.

3. CONTROL VAL VE DESIGN FEATURES

a. Control valve shall be a one-part-body design and shall feature an interior geometry that provides water
flow that is guided around the streamlined internal body structure. The design shall feature a
geometrically optimized design, a continuous annular cross sectional reduction from inlet to throttle cross
section, and continuous rise of flow velocity to the exit without producing cavitation.

b. Control valve design shall feature specially customized designed slotted cage to minimize cavitation.
Slotted cage must be of portable type. It must be movable with the plunger. Slots shall be fully closed
when the valve is placed in the closed position.

c. Control valve design, when open during operation, shall feature plunger assembly movement in the
upstream side direction to release water through the slots.

d. Control valve design shall feature advance and retract axial strokes of the plunger, guided in the internal
body by an internal slider-crank mechanism.

e. Motion shall be controlled by means of electric actuator or hydraulic cylinders attached to the body
section.

f. The design of the annular throat cross section in any position of the plunger shall ensure linear regulation
of flow.

g. The proposed valve actuator shall operate in accordance with the requirements of Section Specifications
for Electric Motor Actuators.

h. Actuation: The plunger valve shall be actuated as specified by the purchasing documents, or as described
in Section A - Specifications for Painting and Coatings Electric Motor Actuators shat I be no more than
five (5) times the normal operating force required at minimum inlet head conditions.

1. Connections: Valve end connections shall be provided by EN 1092 standard pattern flanges for the size
and pressure rating specified.



xv. Electro-Magnatic Flow Meter

Electromagnetic flow meter shall be used for measurement of drinking water with a minimum conductivity

of 2: 50 µSiem. The measuring system consist of a transmitter and a sensor in remote version: Sensor is

mounted separate from the transmitter with display like two mechanical units. The length of cable between

units cannot exceed 1 Om.

Inner diameter of flow meter shall be same like inner diameter of flow meter flanges without any reduction of

diameter.

The measuring tube of the electromagnetic water meters shall be made stainless steel. Supply voltage of all

measurement system shall be on electric network 240 V / 60 Hz with all protection of non-regular electric

supply. This means that Contractor shall supply and install UPS with minimal 3 hour of working during

interruption of power supply from electric network.

Degree of protection shall be IP67 (NEMA 4X) for transmitter and IP 68 (NEMA 6P) for sensor. Shock and

vibration resistance shall be acceleration up to 2 g following IEC 600 68-2-6. Electromagnetic compatibility

(EMC) shall be as per EN 61326, emission shall be to limit value for industry EN 55011. Flow meter shall be

earthed.

Housing shall be of adequate metal material with proper outside/inside corrosion protection. Electromagnetic

flow meter for drinking water application, used materials, assembling grease and service lubricants shall be

approved by any worldwide certificate organization for usage in system with drinking water. Flange

connection shall be according to EN 1092-2.

Transmitter with display shall provide possibility to connect devices for wireless remote collecting data.

Maximum measured error shall not exceed 5% on water velocity 0.05 m/s.

The transmitter display shall be clear visible, readable, with sufficient number of characters. Transmitter shall

displayed flow rates, flow and total flow. Box of transmitter display shall be manufactured by robust plastic

material or corrosion resistant metal. Supply and installation includes flow meters equipment, appropriate

electro enclosure for electric supply, UPS for minimum 3 hours reserve, cabling and testing.

The meter shall be either programmed before dispatch from the manufacturer or be capable of being re

programmed on site to suit prevailing conditions.

The specification of the Converter shall be further as follows:

Characteristics of Converter for EMF

,Remote (incl. Cab,e) 

Housing Protection IP 68 

Bi-directional flow rate Yes 

Auto-Zero Yes 



Outputs 

Input 

Self-diagnostic functions 

Working Temperature (from/ to) 

Programmable: 

0/4-20 mA powered 

Programmable 

Remote auto zero 

Erroneous setting 

Empty pipe detection 

- I 5 °C to + 40°C

The Contractor shall submit a comprehensive specification regarding manufacturer, meter type, design and 
performance to be filled in the datasheets 

xvi. Float Valves (Level Control Valve)

Float valves shall be made of GG-500, epoxy powder coated, elbow type, with flange connections as

specified on the Drawings and in the Bill of Quantities.

Piston, gear and floater shall be stainless steel.

The flanges of the float valves shall be dri lied to DIN 2501 - PN 16.

xvii. ALTITUDE VALVE
Altitude valve shall Control the level of water in reservoir via a slave ball cock in the top of the reservoir.

Small-bore piping in an approved non- corrodable material shall connect the ball cock to the underside of a

diaphragm in the relay valve, then through a needle cock to strainer block on the inlet side of the valve.

With a fall of water level in the reservoir and opening of the ball cock, the relay valve shall open, allowing a

pressure reduction above the main valve diaphragm. This shall cause the main valve to open and allow filling

of the reservoir. When the water level in the reservoir reaches top water level, closure of the ball cock shall

cause the relay valve to shut. This shall in turn lead to a buildup of pressure above the diaphragm and hence

closure of the main valve.

The rate of response of opening and closing of the main valve shall be controlled by an adjustable needle

valve which shall enable the operation to be executed slowly, preventing sudden closure likely to cause

problems on the pipeline. The main valve shall open fully in response to a fall of 200 mm. or less in the water

level of the reservoir.

Details and materials of altitude valve shall otherwise be as specified below. It shall be double-flanged gray

or ductile cast iron. Flanges shall be to BS. 4504, PN.16. The nominal diameter shall be as shown on the

Drawings.

All materials used in the manufacture of the valve shall conform with the following minimum standards:

Body, Cover and Disc: Spheroidal graphite iron to BS.2789

Valve guide, rings etc.: Gunmetal to BS. 1400, Grade, LG2.

Liner: Bronze, to BS. 2870.



Seating Face: Gunmetal, Synthetic or other approved 

Indicator Rod: Stainless steel to BS.970 part 4 Grade: 316529. 

Actuating Valve Body: Bronze to BS.2870. 

Spindle: Stainless steel to B5.970 Part 4 Grade : 316529. 

Valve Face: Nylon 

Diaphragm and Bellows: Reinforced synthetic rubber or approved equivalent. 

Orifice body and plate: Bronze to BS.2870. 

Strainer: Cooper wire cloth. 

Spring: Spring steel. 

All detail parts not listed shall be in homogenous corrosion resistant material. 

xviii. Check Valve or Non return :

material 

Metallic sealing slanted-seat tilting-disk check valve with internal damping unit

Disk in body with double offset bearing in bushes;

Disk geometry with optimum hydraulic flow pattern to ensure low pressure losses;

as appropriate. 

Wear-resistant, corrosion-resistant and infiltration-proof sealing seat in the body and on the disk due to

Microfinished chromium-nickel weld overlay;

Closing times reduced by ca. 35% due to the slanted seat;

With internal damping unit for closing behaviour with reduced pressure surges;

Tightness to DIN EN 12 266-1, leak rate D;

Body and disk made of cast iron EN-JS 1030 (GGG-40);

Valve shaft made of stainless steel grade 1.4021;

Shaft bearings made of bronze

Corrosion protection:

Inside and outside epoxy-coated, colour: RAL 5005 blue

� Ductile Iroi[(DI} Pipes an'd Fittings

L Scope 

This Water Authority of Jordan Standard specifies the requirements and associated test methods applicable to 
ductile iron pipes, fittings, accessories and their joints for the construction of pipelines outside buildings. 

Reference is made to EN 545:2010, 1 . Scope. 

2. Normative References

The indispensable referenced documents for the application of this Standard are refereed to EN 545:2010, 2. 

Normative References.



3. Terms and Definitions

The terms and definitions in the EN 545 :20 l 0 also apply for this Standard.
4. Technical Rcc1uirements

4.1 General

4.1.1 Ductile iron pipes, fittings and accessories

Nominal sizes, pressure classes, thicknesses, lengths and coatings are specified in the EN 545:2010, Su

Clauses 4.1.1, 4.2, 4.3.1, 4.3.3, 4.5 and 4.6.

4.1.2 Surface Condition and Repair

Reference is made to Sub-Clause 4. l .2 of the EN 545:20 l 0.

4.1.3 Types of Joints and Interconnections

4. l .3.1 General

Elastomeric gasket made of EPDM shall comply with the requirements of EN 681-1, type WA. 

4.1.3.2 Flexible Joints 
Reference is made to Sub-Clause 4.1.3.2 of the EN 545:2010. 

4.1.3.3 Flanged Joints 
Reference is made to Sub-Clause 4.1.3.3 of the EN 545:2010. 

The minimum requirement of drilling of flanges shall be PN 16 according to EN 1092-2 (no PN 10 drilling); 

other pressure classes for drillings according to EN l 092-2. 

4.1.3.4 Pipe Saddles 
Reference is made to Sub-Clause 4.1.3.4 of the EN 545:2010. 

4.1.4 Materials in contact with water intended for human consumption 

Reference is made to Sub-Clause 4.1.4 of the EN 545:2010. 

All pipes, coating, and lining materials shall be certified for potable water use and shall contain no 

ingredients that may migrate into water in amounts that are considered to be toxic or otherwise dangerous for 

health. 

The Contractor is prohibited to import or to use any of the "Aery) amide and N-Methyl-poly acryl amide 

Grouts" or any other toxic or poisonous materials or sub materials. 

The contractor is required to submit certificates from third party inspectors recognised by the governmental 

tender directorate, its latest issue, but limited to following internationally recognized and accredited 

companies: 

• Bureau V eritas
• Lloyds
• SGS
• WRAS

• RSS

that all components of the supply must not be of any way toxic to the water being conveyed and can be fully 

used for the distribution of potable water to a temperature up to 50° C. 



The Certificates must be submitted for the following materials: 

a. Cement mortar lining

b. Bituminous paint

c. Epoxy paint

d. Epoxy powder coating

e. EPDM Sealing Rings and Rubber Gaskets

f. Lubricating paste

4.2 Pressure Class 

Reference is made to Sub-Clause 4.2 of the EN 545:2010. 

4.3 Dimensional Requirements 

4.3.1 Pipes and Fittings Thickness 

Reference is made to Sub-Clause 4.3.1 of the EN 545:2010 

4.3.2 Diameter 

4.3.2.1 External Diameter 

Reference is made to Sub-Clause 4.3.2.1 of the EN 545:2010. 

4.3 .2.2 Internal Diameter 

Reference is made to Sub-Clause 4.3.2.2 of the EN 545:2010. 

4.3.3 Length 

4.3.3.1 Standardized lengths of socket and spigot pipes 

Reference is made to Sub-Clause 4.3.3.1 of the EN 545:2010. 

4.3.3.2 Standardized lengths of flanged pipes 

Reference is made to Sub-Clause 4.3.3.2 of the EN 545:2010 

4.3.3.3 Standardized lengths of fittings 

Reference is made to Sub-Clause 4.3.3.3 of the EN 545:2010. 

4.3.3.4 Limit deviations on lengths 

Reference is made to Sub-Clause 4.3.3.4 of the EN 545:2010. 

4.3.4 Straightness of pipes 

Reference is made to Sub-Clause 4.3.4 of the EN 545:2010. 

4.4 Material characteristics 

4.4.1 Tensile properties 

Reference is made to Sub-Clause 4.4.1 of the EN 545:2010. 

4.4.2 Hardness 

Reference is made to Sub-Clause 4.4.2 of the EN 545:2010. 



4.5 Coatings and linings for pipes 

4.5.1 General 

This Water Authority of Jordan Standard specifies for the particular requirement of coating of ductile iron 

pipes to be adequate for the local soil conditions following: 

a. Zinc-aluminium alloy with or without other metals coating of minimum 400 g/m2 with finishing layer of

epoxy paint. The internal surface of the socket end shall be painted with a layer of zinc rich epoxy paint plus

a layer of non toxic epoxy paint referring to EN 545:2010, Annex D, D.1.1, a), 2) and D.2.2.

Evidence of the long term performance of the above mentioned solution (e.g. tests and references) should be

provided by the manufacturer.

b. In difficult conditions ( extremely aggressive soils, with very low resistivity under 500 n. Cm and/or low

pH), the pipes will be protected externally with the different coatings as described in EN 545:2010, Cement

mortar coating fibre reinforced, according to EN 15542, referring to EN 545:2010, Annex D, D.1.1, a) and

D.2.3, Polyurethane coating according to EN 15189 or Polyethylene according to EN 14628

For all other general requirements, reference is made to Sub-Clause 4.5.1 of the EN 545:2010. 
Option (a) is must unless otherwise mentioned clearly in the tender documents. 
4.5.2 Coatings characteristics 

Reference is made to Annex D.2.2in clause 4.1.1 of the EN 545:2010. 

This Standard specifies these coating characteristics as minimum requirement for ductile iron pipes 

complying with Annex D.2.2 and ductile iron fittings and accessories complying with 4.6.2 May be buried 

in contact with a large number of soils, which can be identified by soil studies on site, except as specified in 

Annex D, D.2.1, Standard Coating or otherwise specified in the Tender Documents. 

4.5.3 Repairs 

Reference is made to Sub-Clause 4.5.2.3 of the EN 545:2010. 

4.6 Internal lining of cement mortar 

4.6.1 General 

Reference is made to Sub-Clause 4.5.3 of the EN 545:2010. The cement mortar used should be one of those 

listed in Sub-Clause 4.5.3.1 

4.6.2 Strength of the lining 

Reference is made to Sub-Clause 4.5.3.2 of the EN 545:2010. 

4.6.3Thickness and surface condition 

Reference is made to Sub-Clause 4.5.3.3 of the EN 545:2010. 

4.6.4Repairs 

Reference is made to Sub-Clause 4.5.3.4 of the EN 545:2010. 

4. 7 Coatings for Fittings and Accessories

4.7.1 General 

Reference is made to Sub-Clause 4.6.1 of the EN 545:2010. 

This Standard specifies following coating and lining for Fittings and Accessories: 



a. Coating

1. Epoxy powder coating ( or epoxy paint for ND> 1000mm)

2. Zinc rich paint coating with finishing layer

3. Enamel Lining

4. Epoxy powder lining (or epoxy paint for ND> 1000mm)

5. Cement mortar lining

6. Enamel

7. thick electro-deposited coating with a minimum thickness of 50 microns applied on a blast-cleaned and

phosphorated surface

Depending on the external and internal conditions of use, alternative coatings, detailed in Annex "D" of the EN 

545:2010 may be required and used as specified in the tender documents. 

Epoxy powder or epoxy paint lining inside and coating outside shall be according to EN 1490 I 

• coating thickness: minimum 200 µm

• zero porosity: minimum 1500 V spark test

• adhesion: inimum 8 N/mm2 

4. 7 .2 Paint coating

4.7.2.1 General 

Reference is made to Sub-Clause 4.6.2.1 of the EN 545:2010. 

Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel 

4. 7 .2.2 Coating characteristics

Reference is made to Sub-Clause 4.6.2.2 of the EN 545:2010. 

Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel 

4.8 Marking of pipes, fittings and accessories 

4.8.1 Pipes and fittings 

Reference is made to Sub-Clause 4.7. I of the EN 545:2010. 

According to Sub-Clause 4.6, the manufacture's name or mark will be cast-on or cold-stamped (not painted). 

4.8.2 Accessories 

Reference is made to Sub-Clause 4.7.2 of the EN 545:2010. 

4.9 Leak Tightness 

Reference is made to Sub-Clause 4.8 of the EN 545:2010. 

5.Pcrformance R.equircments for .Joints and Pipe Saddles



5.1 General 

To insure their fitness for purpose in the field of water supply, all the joints and pipe saddles shall fulfil the 

relevant performance requirements of clause 5 of the EN 545: 2010. 

A. Quality Assurance System:
The manufacturer shall control the quality of his products during their manufacture by a system of

process control according to EN DIN ISO 9001 :2000, in order to comply with the technical requirements

of the standards. The tests should confirm that the ductile iron pipes, fittings and accessories are

manufactured according to EN 545:2010.

B. Traceability System:
The manufacturer shall clearly mention the method by which he can keep records and trace of the

manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to the

records for the manufactured item in case any problems accrues after the installation.

5.2 Flexible joints 

5.2.1 General 

The minimum deflection in joints shall be as in Sub-Clause 5.2.1 of the EN 545:2010. 

5.2.2 Test Condition 

Reference is made to Sub-Clause 5.2.2 of the EN 545:2010. 

5.3 Test parameters 

5.3.1 Annulus 

Reference is made to Sub-Clause 5.2.3.1 of the EN 545:2010. 

5.3.2 Pipe thickness 

Reference is made to Sub-Clause 5.2.3.2 of the EN 545:2010. 

5.3.3 Shear 

Reference is made to Sub-Clause 5.2.3.3 of the EN 545:2010. 

5.4 Restrained flexible joints 

Reference is made to Sub-Clause 5.3 of the EN 545:2010. 

Types of used restrained flexible joints should be clarified by the manufacturer with an evidence of 

performance and a I ist of references. 

5.5 Flanged joints as cast, screwed, welded and adjustable 

Reference is made to Sub-Clause 5.4 of the EN 545:2010. 

5.6 Pipe saddles 

5.6.1 Test conditions 

Reference is made to Sub-Clause 5.5.1 of the EN 545:2010. 

5.6.2 Annulus 

Reference is made to Sub-Clause 5.5.2 of the EN 545:2010. 



6. 'fest methods

6.1 Pipe dimensions 

6.1.1 Wall thickness 

Reference is made to Sub-Clause 6.1.1 of the EN 545:2010. 

6.1.2 External Diameter 

Reference is made to Sub-Clause 6.1.2 of the EN 545:20 I 0. 

6.1.3 Internal Diameter 

Reference is made to Sub-Clause 6.1.3 of the EN 545:2010. 

6.1.4 Length 

Reference is made to Sub-Clause 6.1.4 of the EN 545:2010. 

6.2 Straightness of pipes 

Reference is made to Sub-Clause 6.2 of the EN 545:2010. 

6.3 Tensile testing of ductile iron components 

Reference is made to Sub-Clause 6.3 of the EN 545:2010. 

6.3.1 Samples 

Reference is made to Sub-Clause 6.3.1 of the EN 545:2010. 

6.3.1.1 Centrifugally cast pipes 

Reference is made to Sub-Clause 6.3.1.1 of the EN 545:2010. 

6.3.1.2 Pipes not centrifugally cast, fittings and accessories 

Reference is made to Sub-Clause 6.3.1.2 of the EN 545:2010. 

6.3.2 Preparation of test bar 

Reference is made to Sub-Clause 6.3.2 of the EN 545:2010. 

6.3.3 Apparatus and test method 

Reference is made to Sub-Clause 6.3.3 of the EN 545:2010. 

6.3.4 TEST RESULTS 

Reference is made to Sub-Clause 6.3.4of the EN 545:2010. 

6.4 Brinell hardness of ductile iron components 

Reference is made to Sub-Clause 6.4 of the EN 545:2010. 

6.5 Works leak tightness test for pipes and fittings 

Reference is made to Sub-Clause 6.5 of the EN 545:2010. 

6.5.1 General 

Reference is made to Sub-Clause 6.5.l of the EN 545:2010. 

6.5.2 Centrifugally cast pipes 

Reference is made to Sub-Clause 6.5.2 of the EN 545:2010. 



6.5.3 Pipes not centrifugally cast, fittings and accessories 

Reference is made to Sub-Clause 6.5.3 of the EN 545:2010. 

6.6 Zinc Mass 

Reference is made to Sub-Clause 6.6 of the EN 545:2010. 

6. 7 Thickness of paint coatings

Reference is made to Sub-Clause 6.7 of the EN 545:2010. 

6.8 Thickness of cement mortar lining 

Reference is made to Sub-Clause 6.8 of the EN 545:20 I 0. 

7. Performance test methods

7.1 Compressive strength of the cement mortar lining 

Reference is made to Sub-Clause 7.1 of the EN 545:2010. 

7.2 Leak tightness of flexible joints 

7 .2.1 General 

Reference is made to Sub-Clause 7.2.1 of the EN 545:2010. 

7 .2.2 Leak tightness of flexible joints to positive internal pressure 

Reference is made to Sub-Clause 7.2.2 of the EN 545:20 I 0. 

7 .2.3 Leak tightness of flexible joints to negative internal pressure 

Reference is made to Sub-Clause 7.2.3 of the EN 545:2010. 

7 .2.4 Leak tightness of flexible push-in joints to positive external pressure 

Reference is made to Sub-Clause 7.2.4 of the EN 545:2010. 

7 .2.5 Leak tightness of flexible joints to dynamic internal pressure 

Reference is made to Sub-Clause 7.2.5 of the EN 545:2010. 

7 .3 Leak tightness and mechanical resistance of flanged joints 

Reference is made to Sub-Clause 7.3 of the EN 545:2010. 

7 .4 Leak tightness and mechanical resistance of pipe saddles 

7 .4.1 Positive internal pressure 

Reference is made to Sub-Clause 7.4.1 of the EN 545:2010. 

7 .4.2 Negative internal pressure 

Reference is made to Sub-Clause 7.4.2 of the EN 545:2010. 

8. Tables of dimensions

8.1 Socket and spigot pipes 

General Reference is made to Sub-Clause 8.2 of the EN 545:2010. 

The Water Authority Standard specifies for each DN the following minimum wall thicknesses 

highlighted in colour (see the following page), according to the Preferred Classes as described in EN 

545:2010. 



DN 
External diameter DE Minimum wall thickness e

Nominal 

40 56 

50 66 

60 77 

65 82 

80 98 

100 118 

125 144 

150 170 

200 222 

250 274 

300 326 

350 378 

400 429 

450 480 

500 532 

600 635 

700 738 

800 842 

900 945 

1 000 1 048 

1 100 1 152 

1 200 1 255 

1 400 1 462 

1 500 1 565 

1 600 1 668 

1 800 1 875 

mm Mm 

Limit 

deviations 

+1/-1,2

+ 1/-1,2

+ 1 /-1,2

+ 1 /-1,2

+ 1/- 2,7

+ 1/-2,8

+ 1/-2,8

+ 1/-2,9

+ 1/-3,0

+ 1/- 3,1

+ 1/-3,3

+ 1/-3,4

+ 1/-3,5

+ 1/-3,6

+ 1/-3,8

+ 1/-4,0

+ 1/-4,3

+ 1/-4,5

+ 1/-4,8

+ 1/-5,0

+ 1/-6,0

+ 1 /-5,8

+ 1/-6,6

+1/-7,0

+1/-7,4

+ 1/-8,2

8,9 

10,4 

11 I 1 

11,9 

13,3 

Class 25 

11,9 

13,3 

14,8 

16,2 

17,7 

Class 

50 

7,5 

8,4 

9,3 

11'1 

13,0 

14,8 

16,6 

18,4 

20,2 

22,0 

Class 64 

4,0 

4,0 

4,0 

4,0 

4,0 

4,0 

4,0 

4,0 

5,0 

6, 1 

7,3 

8,5 

9,6 

10,7 

11,9 

14,2 

16,5 

18,8 

Class 

100 

4,7 

4,7 

4,7 

4,7 

4,7 

5,0 

5,9 

7,7 

9,5 

11,2 

13,0 

14,8 

16,6 

18,3 

21,9 

NOTE 1 The bold figures indicate the standard products which are suitable for most applications. Grey 
boxes represent products which are outside the scope of this standard. 

NOTE 2 For smaller ON, the minimum pipe wall thickness is governed by a combination of manufacturing 
constraints, structural performance and installation and handling requirements. 

NOTE 3 The minimum thickness is given for non-restrained joints (see 4.2). 

NOTE 4 Pressure classes between 50 and 100 may be supplied by interpolation on request. 



8.2Flanged pipes 

Reference is made to Sub-Clause 8.2 of the EN 545:2010. 

8.3 Fittings for socketed joints 

Reference is made to Sub-Clause 8.3 of the EN 545:2010. 

8.4 Fittings for flanged joints 

Reference is made to Sub-Clause 8.4 of the EN 545:2010. 

9. Evaluation of Conformity

9.1 General 

Reference is made to Sub-Clause 9.1 of the EN 545:2010. 

9.2 Initial Performance Testing 

Reference is made to Sub-Clause 9.2 of the EN 545:2010. 

9.2.1 General 

Reference is made to Sub-Clause 9.2.1 of the EN 545:2010. 

9.2.2 Characteristics 

Reference is made to Sub-Clause 9.2.2 of the EN 545:2010. 

9.2.3 Treatment of calculated values and design 

Reference is made to Sub-Clause 9.2.3 of the EN 545:2010. 

9.2.4 Sampling, testing and conformity criteria 

Reference is made to Sub-Clause 9.2.4 of the EN 545:2010. 

9.2.4.1 Sampling procedure 

Reference is made to Sub-Clause 9.2.4.1 of the EN 545:2010. 

9.2.4.2 Testing and compliance criteria 

Reference is made to Sub-Clause 9.2.4.2 of the EN 545:2010. 

9.3 Factory production control (FPC) 

Reference is made to Sub-Clause 9.3 of the EN 545:2010. 

1. Tests required according to the Water Authority Standard of the Hashemite Kingdom of Jordan

The manufacturer shall demonstrate the conformity of his products with the standards by submitting the 

performance tests specified in the standards: 

2. Quality Assurance System:

The manufacturer shall control the quality of his products during their manufacture by a system of process 

control according to EN ISO 9001 :2000, in order to comply with the technical requirements of the standards. 

The tests should confirm that the ductile iron pipes, fittings and accessories are manufactured according to 

EN 545:2010. 



C. Traceability System:

The manufacturer shall clearly mention the method by which he can keep records and trace of the 

manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to the records 

for the manufactured item in case any problems accrues after the installation. 

9.3.1 General 

Reference is made to Sub-Clause 9.3.1 of the EN 545:2010. 

9.3.2 FPC requirements for all manufacturers 

Reference is made to Sub-Clause 9.3.2 of the EN 545:2010. 

9.3.2.1 General 

Reference is made to Sub-Clause 9.3.2.1 of the EN 545:2010. 

9.3.2.2 FPC for tensile testing 

Reference is made to Sub-Clause 9.3.2.2 of the EN 545:2010. 

9.3.3 Manufacturer-specific FPC system requirements 

Reference is made to Sub-Clause 9.3.3 of the EN 545:2010. 

9 .3 .3. I Personnel 

Reference is made to Sub-Clause 9.3.3.1 of the EN 545:2010. 

9.3.3.2 Equipment 

Reference is made to Sub-Clause 9.3.3.2 of the EN 545:2010. 

9 .3 .3 .3 Design process 

Reference is made to Sub-Clause 9.3.3.3 of the EN 545:2010. 

9.3.3.4 Raw materials and components 

Reference is made to Sub-Clause 9.3.3.4 of the EN 545:2010. 

9.3.3.5 In-process control 

Reference is made to Sub-Clause 9.3.3.5 of the EN 545:2010. 

9.3.3.6 Non-conforming products 

Reference is made to Sub-Clause 9.3.3.6 of the EN 545:2010. 

9 .3 .3. 7 Corrective action 

Reference is made to Sub-Clause 9.3.3.7 of the EN 545:2010. 

l. ANNEXA
(Normative)

10.1 Allowable pressures 

10.1.l A. I General 



Reference is made to Annex A. l of the EN 545:2010. 

10.1.2 A.2 Socket and spigot pipes (see 8.1) 

Reference is made to Annex A.2 of the EN 545:2010. 

10.1.3 A.3 Fittings for socketed joints (see 8.3) 

Reference is made to Annex A.3 of the EN 545:2010. 

10.1.4 A.4 Flanged pipes (see 8.2) and fittings for flanged joints (see 8.4) 

Reference is made to Annex A.4 of the EN 545:2010. 

10. 1.5 A.5 Accessories

Reference is made to Annex A.5 of the EN 545:2010.

2. ANNEXH
(Informative)

11.1 Longitudinal bending resistance of pipes 
Reference is made to Annex B of the EN 545:2010. 

3. ANNEXC
(Informative)

12.1 Diametral stiffness of pipes 
Reference is made to Annex C of the EN 545:2010. 

13. ANNEX:O
(Informative)

13.1 Specific coatings, field of use, characteristics of soils 
13.1.1 D.1 Alternative coatings 

13.1.1.1 D.1.1 Pipes 

Reference is made to Annex D.1.1 of the EN 545:2010. 

13.1.1.2 D.1 .2 Fittings and accessories 

Reference is made to Annex D. 1.2 of the EN 545:2010. 

13.2 D.2 Field of use in relation to the characteristics of soils 

13 .2.1 D.2.1 Standard coating 

Reference is made to Annex D.2.1 of the EN 545:2010. 

13.2.2 D.2.2 Alloy of zinc and aluminium with or without other metals 

Reference is made to Annex D.2.2 of the EN 545:2010. 

13 .2.3 D.2.3 Reinforced coatings 

Reference is made to Annex D.2.3 of the EN 545:2010. 

14. ANNEXE
(Informative)

14.1 Field of use, water characteristics 



Reference is made to Annex E of the EN 545:2010. 

15. ANNEXF

(Informative) 

15.1 F.1 Calculation method of hurried pipeline, height of cover. 

15.1.1 F.1.1 Calculation formula 

Reference is made to Annex F.l.l of the EN 545:2010. 

15.1.2 F.1.2 Pressure from earth loading 

Reference is made to Annex F.1.2 of the EN 545:2010. 

15.1.3 F.1.3 Pressure from traffic loading 

Reference is made to Annex F.1.3 of the EN 545:2010. 

15.1.4 F.1.4 Bedding factor, K 

Reference is made to Annex F. 1.4 of the EN 545 :20 I 0. 

15. 1.5 F .1.5 Factor of lateral pressure, f

Reference is made to Annex F.1.5 of the EN 545:2010. 

15.1.6 F.1.6 Modulus of soil reaction, E' 

Reference is made to Annex F .1.6 of the EN 545:2010. 

15.2 F.2 Heights of cover 

Reference is made to Annex F.2 of the EN 545:2010. 

16. Bibliography

Reference is made to Bibliography of the EN 545:2010. 
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I. Specifications for Welded Steel Pipes with Beveled ends For ( 4", 6" and 8") diameters.

a) The pipes shall be in accordance with { API-5L, Grade of steel X42 } or {DIN. 2441} or approved
equivalent standards, high-tensile, longitudinally or spirally welded steel pipes.

The wall thickness and the test pressures shall be as follows : 

Nominal dia. Outside Diameter Thickness Test Pressure 
standards 

(ND) inch. (inch) ( mm ) (kg/cm
2
) 

4" 4 ½" 4.40 134 API or DIN 

6" 6 ½" 5.20 133 API or DIN 

8" 8 1/s" 5.60 110 API or DIN 

b) Working Pressure :
The maximum nominal pressure of all pipes shall not be less 40 bar.

c) Average Length :
Pipes shall have 6 meters length, equal length must be supplied.



d) Beveld Ends For 4", 6" and 8":
End of pipes must be calibrated and beveled by 30° degrees (plus or minus 5° degrees) for elecric fusion
butt welding.

e) Internal Lining and External Coating :
- Preperation of pipes surfaces befor lining and coating:
-The surfaces of pipes shall be clean and free from scale, loose rust, oil ... etc. by:

a. Acid picking.
b. Abrasive shot blasting.

All in accordance with BS.4232 first quality as discribed in BS.534. 
Adhesion Test is required for lining and coating as discribed in BS.534. 

e.1) Internal Lining:
All steel pipes of 4", 6" and 8" ND. Shall have internal lining either:

a.Cement lining according to A WW A - C. 205 or BS. 534 or approved equal.
b.Zinc galvanzation (Hot Dip) according to Din. 2441 or approved equal, which shall be odorless and

tasteless suitable for the passage of chlorinated potable water 0-3 p.p.m.cl2 •
c. Non-toxic I 00% solids Amine epoxy according to A WW A C210-03 (Liquid epoxy coating systems

for the interior and exterior of steel water pipelines) or approved equal.
d. Non-toxic fusion bonded epoxy according to A WW A C213-01 (for the interior and exterior of steel

water pipelines) or approved equal.

Lining must be suitable for drinking water. Non Metalic product for use in Contact with water must be in 

accordance with BS. 6920. 

e.2) External Coating:

All steel pipes of 4", 6" and 8" ND. Shall have an external Coating in accordance with (BS. 534), the Coating 

must be as follows: 

- Priming shall be applied to the pipes as specified in (BS. 534), then Bitumen sheathing or Bitumen enamel

wrapping ( filled Bitumen with/ glass tissue ) shall be applied as external coating .

-The coating shall have a total thickness of not less than 3 mm.

e.3) Protection of lining and coating:
The lined and coated pipes shall be transported through climate, so the manufacturer must take into account
the choice of material.

Protection of lined and coated pipes against damages during storage, transport and handling is required either 
by using straw or wood wool pads. 

The coating shall show no tendency of flow at a temperature of (70) degrees centigrade. 

e.4) The internal lining and the external coating for bevelled ends pipes shall stop 6" from each end of the
pipe 

e.5) All welded and flanged joints of steel pipes, shall be protected and coated with the same coating

materials of the steel pipes. 

f. Marking:

The material shall be marked with the manufacturer's symbol or mark m addition to the code number,



standard specification, and the inspector stamp. The pipes as well shall be stamped with the purchaser 

symbol, "W AJ" 

Insulation Materials for Joints of All Pipes Sizes: 

Sufficient quantity of insulating materials shall be included to cover the joints and fittings after welding the 

pipes and its cost shall be deemed to be included in the respective unit price. 

g. The bidder must give full information, details; technical data require in attached sheets and must also give

full technical specifications of his bid in addition to manufacturer catalogue and standards, as well as the

chemical and physical analysis.

Item 1 2 

Diameter 4" 6" 

Nominal Diameter 

Outside Diameter 

Wall Thickness 

Working pressure 

Test pressure 

Wt/meter (bare) 

WT/meter with 

Lining & Coating 

Thick. Of lining 

Thick. Of coating 

Length of pipe 

Standards 

Manufacturer 

Country of origin 

Welding process 

Type of welding 

Type of lining 

Type of coating 

II. Specifications for Welded Steel Pipes with Bevelled Ends

For 10" Diameters & Above:

3 

8" 

a. The pipes shall be in accordance with ( API - SL, Grade of steel, x 42 ), or approved equivalent
standards, high-tensile, longitudinally or spirally welded steel pipes .



b. The wall thicknesses and the minimum mill-inspection test pressures shall be as follows:

Nominal dia. (ND) Outside diameter Wall Thickness Test Pressure 
inch 

(mm) (inch) ( mm ) (kg/cm2) 

10 ¾" 273.10 10 3/4" 5.6 100 

12 ¾" 323.9 12 3/4" 6.4 96 

16" 406.40 16" 6.4 77 

20" 508.00 20" 7.1 73 

24" 610.00 24" 7.1 61 

32" 813.00 32" 9.5 61 

c. Working Pressures:
The maximum nominal pressure of all pipes shall not be less than the value stated in the scope of works

and / or Drawings.

d. Bevelled Ends:
End of pipes must be calibrated and beveled by 30° degrees ( plus or minus 5° degrees ) for elecric

fusion butt welding.

All welded and flanged joints of steel pipes, shall be protected and coated with the same coating

materials of the steel pipes.

e. Average Length :
Pipes shall have an average length of 6 and / or 12 meters and as approved by the Engineer .

f. Internal Lining and External Coating :

The internal cement mortar lining shall be of 6.0 mm. and conform to all relevant requirements of BS. 534 /

1990 or A WWA. C.205 - 85.

The unlined and / or uncoated wall of the pipe shall be protected by suitable harmless approved bituminous

or epoxy paint.

The internal lining thickness shall not be less than the minimum thicknesses given in the following table :

Nominal Diameter (ND) Minimum thickness (mm) 

inch 
BS.534.1990 A WW A.C.205-85 

10 6 (+2, -0) 6 (+3.2, -1.6) 

12 6 (+2, -0) 8(+3.2,-1.6) 

16 7 (+2, -0) 8 (+3.2, -1.6) 

20 7 (+2, -0) 8(+3.2,-1.6) 

24 7 (+2, -0) 10(+3.2,-1.6) 

32 10(+3.2,-1.6) 



External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced type) according to 
DIN. (30670), designation: Reinforced sheathing (V). 

The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and melted on and 
homogeneous to steel pipes with API 5L-X42 for buried installation . 

Between the polyethylene sheathing and the pipe steel there shall be an adhesive film which is applied 

electro-statically. 

The polyethylene sheathing shall be made continuos extrusion and the adhesive film shall be firmly bonded 

to the steel surface. The coating shall be spark-free when tested with a Holiday detector at 25000 volts. The 

minimum coating thickness shall be 3.0 mm for pipes of nominal diameters up to 20", and 3.50 mm for 24" 

diameter pipes. 

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be tested for cathodic 

disbanding in accordance with ASTM G8. The polyethylene coating shall be capable of operating at a 

continuous temperature up to 50 C. without any effect on coating and bonding. The polyethylene and 

adhesive shall stop at a distance of 100mm plus the insert of the pipe for the spigot and 100mm for the end of 

the socket of the pipe. 

g. Marking:
The material shall be marked with the manufacturer's symbol or mark in addition to the code number,

standard specification, and the inspector stamp. The pipes as well shall be stamped with the purchaser

symbol, "W AJ"

Insulation Materials for Joints of All Pipes Sizes:

Sufficient quantity of insulating materials shall be included to cover the joints and fittings after welding the

pipes and its cost shall be deemed to be included in the respective unit price.

g.l) The bidder must give full information, details, technical data require in attached sheets and must also

give full technical specifications of his bid in addition to manufacturer catalogue and standards, as well 

as the chemical and physical analysis. 

Item l 2 3 4 5 6 

Diameter IO" 12" 16" 20" 24" 32" 

Nominal Diameter 
Outside Diameter 
Wall Thickness 
Working pressure 
Test pressure 
Wt/meter (bare) 
WT/meter with 
Length of pipe 
Standards 
Manufacturer 
Country of origin 
Welding process 
Type of welding 
Type of lining 
Thick. Of lining 
Type of coating 
Thick. of coating 



IL SPECIFICATION FOR BLACK STEEL FITTINGS 

a.Scope of Use :

The fittings must be made of seamless pipes and shall be in accordance with ANST (B.16.9). The fittings shall

be welded to black steel pipes type (AP1.5L-X42).

b. Fabrication of Fittings:

The fabrications of fittings shall be as follows: 

1. Elbows must be fabricated by forging or by hot or cold forming of seamless pipes.

2. Reducers must be fabricated by hot or cold forming and annealing of seamless pipes.

3. Tees must be fabricated by forming of seamless pipe or by cold or hot forming and annealing of seamless
pipes.

4. Caps must be fabricated by hot or cold stamping or forging of plates heat treated.

- Fabrication fittings by welding pieces of pipes are not accepted.

c. Materials of Fittings:

Elbows, Tees, Reducers etc. must be made of seamless pipe grade WPB.(ASTM. A 234) or approved 

equivalent. 

d. Fittings Thickness & Pressure:

The minimum thickness of the black steel fittings shall be sufficient to withstand the pressure rating of their 

respective pipelines. 

e. Elbows Bends:

The Elbows must be of long radius type, but short radius elbows can be offered as an alternative. 

f.Reducers:

The reducers must be concentric. Thickness of each side shall be equal to thickness of related nominal 

diameter, if thickness of reduced size equal to the thickness of the bigger size, higher thickness will be 

accepted. 

g. Straight Equal Tees:

The straight equal tees, in which the run and branch (out let) is equal in nominal diameter, thickness must be 

equal to the thickness of its related nominal diameter. 

h. Tees Reducing:

Tees Reducing, in which the Run is bigger than branch (out let) in nominal diameter thickness of the run, 

must be equal to the thickness of its related diameter, thickness of the branch (out let) must equal to its 

related nominal diameter. 



i. Coating and Lining:

All fittings must be lined by corrosion proof materials and must be suitable for potable water. 

The coating must be of the same coating material as the pipes. Coating and lining must stop at the beveled 
ends for the purpose of welding. 

i.Marking:

Every fitting must be marked with:

- Trade mark.

- Nominal Diameter.

- Thickness.

- Standard.

k. Certificate of Compliance :

Certificates of compliance of required standards are required. 

POLYETHYLENE PIPES 

l. GENERAL

1.1 Ambient Conditions

All pipes, materials and equipments shall be in every respect suitable for storage, installation, use and 
operation in the conditions of temperature, humidity and The PH and water quality appertaining in Jordan. 

Atmospheric temperature in Jordan varies between -10
°

C and 50 °C. 

1.2 Potable Water Certification 

All pipes and materials shall be certified for potable water use, and all pipes and materials should be 
certified as safe for transporting potable water by an independent testing laboratory. All material in contact 
with or likely to come into contact with water for public supply shall be introduced with the 
requirements of BS 6920 (suitability for non metallic products for use in contact with drinking water) 
or any equivalent standard as well as the Jordanian standard (JS 

286/2008) and the World Health Organization standard (WHO), and whenever the regulation is changed it 
is the supplier responsibility to ensure conformity with any new requirements. 

Potable water certificate submitted must be for the same batch delivered to W AJ, certificates must be in 
English 

1.3 Toxic Materials 

Pipes and pipeline components, including their protective coatings and joint materials, that will or may 
come into contact with potable water shall not constitute a toxic hazard, shall not support microbial 
growth, shall not cause taste or odour, cloudiness or discolouration of the water and shall contain no 
ingredients that may migrate into water in amounts that are considered to be toxic or otherwise dangerous 
for health . 

Non toxicity certificate should be provided. 



1.4 Third Party Witness 

1.4.l General 

The supplier shall furnish an original certificate from accredited third party inspection agency 

showing all test results and analysis required by the applicable standard (ISO 4427 /2007) 

according to which the materials have been manufactured. The third party inspection agency shall under 

this contract, have witnessed the manufacture and testing operation to verify compliance with the technical 

specifications and the relevant standard. The third party inspection agency shall verify that all 

materials used are eligible for the relevant standard productions requirements. All certification should 

be from a certified and approved third party, and the certificates must be related to the same batch 

delivered to W AJ, all certificates must be valid and written in English. 

l.4.2 Pipes

For pipes third Party shall verify that all pipes are produced in compliance with ISO 4427-2/2007, 

EN 12201 or equivalent, all batch release tests shall be witnessed and certified by an approved third party, 

and No pipe shall be accepted unless all type and batch release tests have been passed. The third party must 

clearly identify the pipe production date/ code marked on the pipes, with each batch test performed. 

l.5 Testing after delivery

All materials supplied to the site in Jordan shall be subjected to acceptance tests carried out by the Royal 

Scientific Society. Or similar accredited authority. The test should confirm that the materials and pipes are 

manufactured according to ISO 4427, EN 12201 or equivalent; all Tests required for polyethylene pipes 

must be performed according to the above standards. If any of the tests mentioned in the standards cannot 

be performed by the Royal Scientific Society then the supplier should provide a third party certificate for 

those tests taking into considerations all the statements mentioned in "third party witness" section. 

All testing costs should be borne by the supplier in all cases, 

1.6 Pipes Packing and Protection 

• All pipes shall be bundled or packaged in such a manner as to provide adequate support and protection
for the ends during transportation from the manufacturer to the Purchaser. All special provisions for
ocean shipment shall be provided.

• The packaging of pipes by the manufacturer is normally consistent with the requirement to prevent
damage and to comply with safety considerations. Usually pipes are delivered strapped into convenient
bundles or banded coils. All ends must be closed with caps.

l. 7 Identification

The supplier shall be responsible to ensure that each separate item, crate, or package has permanently 

attached to it, in a conspicuous position, an identification plate of weather - resistant material on which are 

engraved or stamped; 

- The Manufacturers Name

- Contents Description and Quantity
- Serial Number or Reference Number Identifiable on the Delivery Note and Cross Referenced to the

Purchase Order Item References.
- Weight

Tender Number- variable 



In addition the container shall be marked with the following information; 

- Total gross weight
- Total net weight
- Packing list reference number

1.8 Transport and Deliveries 

• The supplier shall send to the Purchasers, one-week advance notice of all consignments of materials.
Every consignment shall be accompanied by a detailed delivery note.

• The supplier shall deliver to and off load the materials onto the storage area as directed by the
Purchasers. All materials delivered will be examined and inspected by the Purchaser and taken over by
him.

• The Supplier shall provide necessary details to the shipping line on precautions to be taken during
loading/unloading, handling & transport of the pipes & fittings and other components. Supplier shall
provide to the purchaser a set of recommendations of manufacturer for handling, loading, unloading,
transporting and storing of polyethylene pipes and fittings.

• The Purchaser shall arrange reception and storage areas only. The supplier shall be responsible for off
loading all materials.

• The materials shall be delivered to the Purchaser at WAJ stores, Amman or any other place chosen by the
Purchaser.

• The supplier shall also be responsible for all handling and transport activities up to W AJ store-yard,
Amman or any other place chosen by the Purchaser.

• The (DDP) price shall include all costs relating to above-mentioned requirements.

1.9 Handling 

Care shall be taken during loading, transporting, and unloading to prevent damage to the pipes,. Under no 

circumstances shall pipes or fittings be dropped or rolled against one another. All pipes and fittings 

shall be examined. Any damaged materials must be rejected by the Purchasers. 

1.10 Details to be provided after awarding the contract 

I. Manuals and technical catalogues.

2. Dates of batches or consignment deliveries.

3. The supplier shall state which of the sections of the schedule of requirements he proposes to
price and supply.

4. Any alternative standards proposed including demonstration of equivalency or superiority to
the standard specified, if allowed.

5. Any alternative materials proposed including demonstration of equivalency or superiority to
the standard specified, these alternative materials should be subjected to the clients approval.



6. Where the supplier offers alternative standards, materials to those specified, the supplier shall
provide prices for those specified and the alternatives proposed.

7. The supplier shall include in his price for the training elements related to the materials he proposes
to supply and shall list the elements of training offered, if needed or requested.

8. The supplier shall provide prices for the equipment applicable to the sections of the schedule of
requirements he intends to price.

9. The supplier shall provide full details of his materials tests and procedures.

1 0.Any alternative proposed specification for combined tracer and marker tape. 

I I .ISO or EN certification for management and product. 

12.CV's of proposed training staff, if necessary.

13.Costs of Trainers expenses, if requested.

14. Training program, if requested.

1.11 Manuals and Technical Specifications 

The supplier shall supply full technical specifications for the items to be supplied at the time of tender. ln 

addition he shall provide full instruction manuals, which describe the correct methods and procedures 

necessary to construct the pipeline system in accordance with best practice. Conformity to standard 

certificate must be supplied at time of tender where this certificate must be issued from accredited 

third party and valid up to date. 

1.12 Additional Services 

The supplier shall provide details of additional services, which he can provide e.g. technical advice 

and support and, in particular, shall state his capability for supporting the project in the Amman location at 

the time of tender. 

1.13 Conformity to standard certificate from accredited third party 

All certificates must be from an accredited third party and the accreditation logo must be stamped on 

the certificate as per the requirements of IAF. No certificate will be accepted unless it is from an 

accredited third party. 

2. Polyethylene Pipes

2.1 Technical specifications

The polyethylene pipes shall conform to the requirements of Polyethylene (PE) pipes for water supply 

under pressure - Specification (ISO 4427-1/2:2007), (EN12201-l, EN12201-2) or equivalent standard 

in which a supplier must submit a copy of that standard and a proof of equivalency to the above 

secifications. 

Conformity to standard certificate must be supplied at time of tender where this certificate must be 

issued from accredited third party and valid up to date. 



The pipes should have the following properties: 

• Pressure class : PN 16 or PN 25 ( According to contract documents)
• The Standard Dimension Ratio (SOR) : SOR 11
• Material Designation : PE 100

2.2 Length of Pipes 

The following table shows the length of the pipes according to the diameter. 

125 

180 and above 

Markings of Pipes 

"I'ablc l.l length of pipe 

(50 or 100 :coils) (upon request), Or ( 12 m : standard pipes ) 

(for maintenance de t. uses ) ( u on re uest) 

12 or standard pipes 

All PE pipes shall be indelibly marked at maximum intervals of one meter. The 

marking shall show at least the following information: 

• "WAJ"
• Manufacture's name, logo and/or trade mark
• Dimensions (nominal diameter)
• Materials, material class (i.e. PE 100) and pressure class (PN 16)
• Production period ( date and code)
• "Water" to indicate that pipes are intended for potable water
• Serial number
• Batch number
• Standard number
• Standard Dimension Ratio (SDR).

For direct purchase procurements order the marking depends on the value of the procurements order. 

POLYETHYLENE FITTINGS 

1. GENERAL

1.1 Ambient Conditions 
All fittings, materials and equipment shall be in every respect suitable for storage, installation, use and 
operation in the conditions of temperature, humidity and The PH of water appertaining in Jordan. 

Atmospheric temperature in Jordan varies between varies between -10
°

C and 50 °C. 

1.2 Potable Water Certification 

All fittings and materials shall be certified for potable water use, and all fittings and materials should be 

certified as safe for transporting potable water by an independent testing laboratory. All material in contact 

with or likely to come into contact with water for public supply shall be introduced with the 

requirements of BS 6920 (suitability for non metallic products for use in contact with drinking water) 



or any equivalent standard as well as the Jordanian standard (JS 

286/2008) and the requirements of EN 15664 ( influence of metallic materials on water 

intended for human consumption ) or any equivalent standard and the World Health Organization standard 

(WHO), and whenever the regulation is changed it is the supplier responsibility to ensure conformity with 

any new requirements. 

Potable water certificate submitted must be for the same batch delivered to W AJ, certificates must be in 

English 

1.3 Toxic Materials 

fittings and pipeline components, including their protective coatings and joint materials, that will or 

may come into contact with potable water shall not constitute a toxic hazard, shall not support microbial 

growth, shall not cause taste or odour, cloudiness or discolouration of the water and shall contain no 

ingredients that may migrate into water in amounts that are considered to be toxic or otherwise dangerous 

for health . 

Non toxicity certificate should be provided. 

1.4 Third Party Witness 

1.4. l General 

The supplier must submit at least 3 different international third party companies where WAJ 

or the client will choose one of them. 

The supplier shall furnish an original certificate from the third party inspection agency showing all test 

results and analysis required by the applicable standard (ISO 4427 /2007) according to which the materials 

have been manufactured. The third party inspection agency shall under this contract, have witnessed the 

manufacture and testing operation to verify compliance with the technical specifications and the relevant 

standard. The third party inspection agency shall verify that all materials used are eligible for the 

relevant standard productions requirements. All certification should be from a certified and approved 

third party, and the certificates must be related to the same batch delivered to WAJ, all certificates must be 

valid and written in English. 

1.4.2 Fittings 

For fittings third Party shall verify that fittings are produced in compliance with ISO 4427-3/ 

2003, EN 12201 or equivalent, all batch release tests shall be witnessed and certified by an approved third 

party, and No fitting shall be accepted unless all type and batch release tests have been passed. The 

third party must clearly identify the fittings production date / code marked on the fittings, with each 

batch test performed 

.l .5 Testing after delivery 

All materials supplied to the site in Jordan shall be subjected to acceptance tests carried out by the Royal 

Scientific Society. Or similar accredited authority. The test should confirm that the materials and fittings 

are manufactured according to ISO 4427, EN 12201 or equivalent; all Tests required for polyethylene 



fittings must be performed according to the above standards. If any of the tests mentioned in the standards 

cannot be performed by the Royal Scientific Society then the supplier should provide a third party 

certificate for those tests taking into considerations all the statements mentioned in "third party witness" 

section. 

All testing costs should be borne by the supplier in all cases. 

1.6 Fittings Packing and Protection 

• All fittings must be packed in such a way to allow instant use on site without additional cleaning.
• All electro-fusion fittings must be packed in transparent protective bags. The electro-fusion fittings

must then be packed in carton boxes.
• All fittings shall be securely packed in crates and boxes to prevent damage during delivery. The cost of

packing shall be deemed to be included in the Contract Rates and crates will not be returned.
• Fittings are normally supplied in separate cartons together with any associated small items, such as

bolts and gaskets.

l. 7 Identification

The supplier shall be responsible to ensure that each separate item, crate, or package has permanently 

attached to it, in a conspicuous position, an identification plate of weather - resistant material on which are 

engraved or stamped; 

• The Manufacturers Name

• Contents Description and Quantity
• Serial Number or Reference Number Identifiable on the Delivery Note and Cross

Referenced to the Purchase Order Item References.

• Weight

Tender Number-variable 

In addition the container shall be marked with the following information; 

• Total gross weight
• Total net weight
• Packing list reference number

1.8 Transport and Deliveries 

• The supplier shall send to the Purchasers, one-week advance notice of all consignments of materials.
Every consignment shall be accompanied by a detailed delivery note.

• The supplier shall deliver to and off load the materials onto the storage area as directed by the
Purchasers. All materials delivered will be examined and inspected by the Purchaser and taken over by
him.

• The Supplier shall provide necessary details to the shipping line on precautions to be taken during
loading/unloading, handling & transport of the pipes & fittings and other components. Supplier shall
provide to the purchaser a set of recommendations of manufacturer for handling, loading, unloading,
transporting and storing of polyethylene pipes and fittings



■ The Purchaser shall arrange reception and storage areas only. The supplier shall be responsible for
off-loading all materials.

■ The materials shall be delivered to the Purchaser at WAJ stores, Amman or any other place chosen by the
Purchaser.

■ The supplier shall also be responsible for all handling and transport activities up to
W AJ store-yard, Amman

■ The (DDP) price shall include all costs relating to above-mentioned requirements.

1.9 Handling 

Care shall be taken during loading, transporting, and unloading to prevent damage to the pipes, or fittings. 
Under no circumstances shall pipes or fittings be dropped or rolled against one another. All pipes and 
fittings shall be examined. Any damaged materials must be rejected by the Purchasers. 

1.10 Details to be provided at the time of tender 

All certificates must be from an accredited third party and the accreditation logo must be 

stamped on the certificate as per the requirements of IAF. No certificate will be accepted unless it 

is from an accredited third party. 

I. Dates of batches or consignment deliveries.

2. The supplier shall state which of the sections of the schedule of requirements he proposes to price
and supply.

3. Any alternative standards proposed including demonstration of equivalency or superiority to the
standard specified, if allowed.

4. Any alternative materials proposed including demonstration of equivalency or superiority to the
standard specified, these alternative materials should be subjected to the clients approval.

5. Where the supplier offers alternative standards, materials to those specified, the supplier shall
provide prices for those specified and the alternatives proposed.

6. The supplier shall include in his price for the training elements related to the materials he proposes to
supply and shall list the elements of training offered, if needed or requested.

7. The supplier shall provide prices for the equipment applicable to the sections of the schedule of
requirements he intends to price.

8. The supplier shall provide full details of his materials tests and procedures.

9. Any alternative proposed specification for combined tracer and marker tape.

1 0.ISO or EN certification for management and product. 

11.CV's of proposed training staff, if necessary.



12.Costs of Trainers expenses, if requested.

13.Training program, if requested.

l. ll Documents to be provided upon delivery

The contractor shall submit at least the following documents: 

1. Certificate of origin.

2. Packing list

3. Third Party inspection reports from accredited third party (inspection including all the tests required
in the standard)

4. Any other documents requested by the Engineer and the hand over committee

All above documents must be valid and in English.

1.12 Manuals and Technical Specifications 

The supplier shall supply full technical specifications for the items to be supplied at the time of tender. In 

addition he shall provide full instruction manuals, which describe the correct methods and procedures 

necessary to construct the pipeline system in accordance with best practice. 

1.13 Additional Services 

The supplier shall provide details of additional services, which he can provide e.g. technical advice 

and support and, in particular, shall state his capability for supporting the project in the Amman location at 

the time of tender. 

2. Polyethylene Fittings

2.1 .fittings used for existing networks 

Fittings used for polyethylene pipes must be manufactured and tested according to the standards 

shown in the following tables. As shown, table 2.1 is standards for fittings for W AJ uses, such as 

maintenance purposes and storing in warehouses. 

2.2 fittings used for new installations 

For the new projects, W AJ recommends that all fittings should be installed usmg electro- fusion 

technology, table 3.2 shows the standards for the fittings used in the new projects. 

2.3 Connection Type 

25-125

125 and above 

Table 2.3 Connection Tn>c 

Mechanical or Electro-fusion 

Butt welding or 
Electro-fusion 

The Butt welding machine must be fully automatic 

According to tables: 3.1.a, 
3.1.b and 3.2 

Machine : ISO 12176 
ISO 13953, ISO 11414 



2.4 Design Requirements: 

- The design of fittings must ensure that the wires which coiled around the inner part of electro fusion

fittings are built in the body of fittings not separated from it.

- The cutter of PE EF Tapping shall be certified for potable water use.
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Table 2.1 Polyethylene fittings on Polyethylene pipes 

'·]tDest'riJ!tion 
1·, ·. :. �- ,,,-;., ' :·Jr,. ' :i:, \,· 

.,.,
• .;.. c�.l 

PE Connector 

(25mm,32 mm, 63 mm) 

PE EF Collar 

( 125mm , 180 mm,250 mm,25 
mm,32 

mm, 63 mm) 

PE Reducer 

( 32mmX25mm , 
63mmX25mm,63X32) 

PE Adaptor 

( 2" (63mm) Male, I" (32mm) Male, 

3/4" (25mm) Male) a 

PE Flange Adaptor 

( 125mm , 180 mm, 250 mm) 

PE Tee 

(63X63X63mm, 32X32X32mm, 

25X25X25mm, 63X63X32 

,63X63X25,32X32X25) h 

PE EF Tee I 80X I 25(socket) 

PE End Cap 

(63mm, 32 mm, 25 mm, ....... ) 

PE Elbow 63mm, 32mm ,25 mm 

PE EF Elbow 900 

(180(socket), 125 mm, 250 mm , 

Electro fusion end cap 

( 125 mm , 180 mm ) 

PE EF Tapping 

( 125*25 , 180*25 , 125*63 , 

125*32,63*32 ,63*25, ) 

PE EF Elbow 450

(180, 125 mm, 250 mm , ..... ) 

:; .• Installati�n Typ{t1 . :• 

Compression 

Electro Fusion 

Compression 

Compression 

Electro Fusion 

Compression 

Electro Fusion 

Compression 

Compression 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

. /•;.'!Standard No' .'X ;,' , 
.[i\' a•, 

,., ' 

ISO 14236:2000 

ISO 4427:2004 or 

Equivalent: 

EN 12201-3 :2003 

ISO 14236:2000 

ISO 4427:2004 or 

Equivalent: 

EN 12201-3 : 2003 

ISO 14236:2000 

ISO 4427:2004 or 

Equivalent: 

EN 12201-3 : 2003 

ISO 14236:2000 

ISO 4427:2004 or 

Equivalent: 

EN 12201-3 : 2003 

ISO 4427:2004 or 

Equivalent: 

EN 12201-3 : 2003 

�... f• ' 
T�j�ing �ef ��d . :,'</ 

ISO 3501,ISO 3503, 

ISO 3458,ISO 3459 

ISO 13955,ISO 13954, 

ISO 11413 

ISO 3501,ISO 3503, 

ISO 3458,ISO 3459 

ISO 13955, ISO 

13954, ISO 11413 

ISO 3501,ISO 3503, 

ISO 3458,ISO 3459 

ISO 13955, ISO 

13954, ISO 11413 

ISO 3501,ISO 3503, 

ISO 3458,ISO 3459 

ISO 13955, ISO 

13954, ISO 11413 

ISO 13955, ISO 

13954, ISO 11413 
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Table 2.2: Fittings for new installation Tenders 

' 
;'C fl�t}) :l,f ., ,': t.,L_ • 

.. ,/��1roes�f�Rt�'.?D ' ,:(lii�f ':�iflfJ\\�::� tr ..- �-- v\;1 - 'q��t� t ' �•·•<'. .• · �tJtf;; ' ·' ,., .... ;,!.,.;. ; 

PE Connector 

(25mm,32 mm, 63 mm) 

PE EF Collar 

( 125mm , 180 mm,250mm,25 mm,32mm, 

63mm) 

PE Reducer 

PE Adaptor 

( 2" (63mm), 1" (32mm), 3/4" (25mm) ) 

PE Flange Adaptor 

( 125mm , 180 mm, 250 mm) 

PE Tee b PE Tee 

(63X63X63mm, 32X32X32mm, 

25X25X25mm, 63X63X32 

,63X63X25,32X32X25) b 

PE EF Tee (socket) or saddle branch ( line to 
line) 

( I 80X 125, l 80X 180, ...... ) 

PE End Cap 

(63mm, 32 mm, 25 mm, ........ ) 

PE Elbow63mm 

PE EF Elbow (socket) 

(180 mm, 125 mm,250mm ...... ) 

Electro fusion end cap 

( 125 mm , 180 mm ) 

PE EF Tapping 

( 125*25 , 180*25 , 125*63 , 

125*32,63*32 ,63*25, ) 

Connector (25 mm, 32 mm) c 

i,11'.'�i;,· 1nstallation(1��ii
'.,�. 

-��tt: f �Type , : 
Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Electro Fusion 

Compression 

� st,.�c>dard �o :�l 
&-:, ,�� ' , 

:;,,;l>,i..,. - �• l . 

ISO 
14236:2000 

- , . ·:tr�sting'.ln:elhod ·\'l'i,¼i\, •>'l'•'J'.1 • ' .. • 
l,r .�:1.l\':I�:� ··if \.h .. �.-- � .. j; 

ISO 350 I ,ISO 3503, 

JSO 3458,ISO 3459 

a. Adapter is used to connect Polyethylene pipes to pipe made from another material, and it should
be compression from one side and male threaded from the other side.

b. It is not allowed to use the weldable outlet Kit
c. when the installation is near to the customer cabinet ,whether the connection was straight

connection or using elbow , compression fittings should be used



Fittings: and Joints 

1. Mechanical Fittings

Mechanical coupling, push fit or compression fitting or electro fusion, may be used. They shall be produced 
in acetal, gunmetal or polypropylene. The joints should provide the system with strength in tension and 
water tightness. All fittings shall be designed for a nominal working pressure of PN 16 and they shall be 

compatible to PE pipes. 

The mechanical jointing shall consist of lightening the pipe by means of screwed connections with 
compression push in such away that water tightness is fully secured by means of elastomer "O" ring and 
PVC grip ring. 

Push fit jointing shall consist of a PVC grip and nittrile elastomer "O" ring. 

All fittings of any type shall be designed for working pressure of 16 bar. 

2. Testing of Pipes and Fittings

HOPE: Pipes and fittings shall be inspected, tested and certified by the Plastic and Rubber Laboratory in the 

Design and Mechanical technology Centre in the Royal Scientific Society (RSS) or any other specified firm 

approved by the Engineer. 

Pipes: 
Tests for determining the resistance of Pipes to constant internal pressure and the bursting time of these 

pipes are required and should comply with JSO-1167. 

Two types of test are required: 

1. Acceptance test, carried out at a temperature of 20°C (1 hr test). These allow a fast verification of the
conformity of a batch of pipes to a specified type. At least one sample test shall be carried out for each bath
of pipes.

2. Quality test (170 hr test) carried out at an elevated temperature as a nature of the pipes tested.

These allow evaluation of the standard of the production and the pipe material used. 

The pipelines of transmission and water distribution system and all the joints shall be tested after laying for 

water tightness in accordance with cp. 312 part 3. 

The procedure of test shall be as follows: 

Allowable leakage< 3 liter I km/ 25mm dia. of pipe/ 3 bar/24 hours. 

Hydrostatic testing should be carried out at ambient temperature (20°C) otherwise factor should be applied 

as a correction to the nominal pressure. 

Test should be applied on sections of length less than (500-S00)m with uncovered joints. 

Partially backfill to maintain adequate support and anchoring and to avoid floating of pipes during testing, 

with joints exposed and valves in the open Position. 

Slow fill with water (and not with compressed air to avoid danger of injury or damage) . 



The filling should be at a rate given a maximum water velocity of (0.5 m/s) in the pipe to ensure no surge 

and to give air time to be released by the installed permanent air valves or installing corporation cocks. 

Leave to reach equilibrium, i.e. the same temperature as the pipe and the surrounding soil and to remove all 

existing air and for the saturation of pipe material, if any. 

Apply test pressure slowly to avoid surge ( 1.5 x max. nominal working pressure at lowest point) or 16 bars 

whichever is greater and hold for (one hour). The system should be isolated from the test pump, i.e. no 

pumping during the one hour test period allowed. 

Apply the equation to decide on the success of test. 

Finally after completing testing the line should be emptied slowly to prevent shocks or sudden contraction 

of pipes. 

Assembled Joints: 
If the pipes and fittings are produced by the same manufacture, the Contractor shall provide documents 

demonstrating that the assembled joints comply with the following tests: 

ISO 3458, ISO 3459: 

Assembled joints between fittings and polyethylene pipes under internal pressure .. 
ISO 3501 

Polyethylene pressure pipes joints assembled with mechanical fittings test of leak proofness under internal 
pressure. 
ISO 3501 

Assembled joints between fittings and polyethylene pressure pipes test of resistance to pull out. 
ISO 3503 

Assembled joints between fittings and polyethylene pressure pipes test of leak proofness under internal 
pressure when subjected to bending. 

The tests of (ISO 3458, ISO 3459, ISO 3501 & ISO 3503) for the assembled joints shall include testing of 
tees, bends, reducers and caps, self tapping ferrules and any other fittings to be assembled on the P.E. pipes. 

Fittings which made of polypropylene shall comply with (WHO - 1984) and the requirement of ECC. 
Council Directive - 1980. 

If the pipes and fittings are not produces by the same manufacturer, the Contractor shall perform the above 
test at his own expenses by an approved laboratory. 

3 . Pipe Tapping Saddles 
Saddles are required to be used as indicated on the Drawings for service line connections. One pipe tapping 

saddle shall be included for each house connection or as indicated on the Drawings. They shall be suitable 

for a working pressure of 16 bar. 

Saddle shall be fixed around the existing and/or proposed main distribution lines of diameters equal or 

greater than (3"). The saddle shall be of single strap design and in two parts, flat top and bottom-bolted at 

both sides, pressure through the disc of max. 1.5" in diameter for mains of 100mm diameter or less, and 2" 

for mains of diameters greater than 100mm ( 4"). The inside corners of the saddle strap should be rounded to 

prevent digging into the pipes. The saddles shall be manufactured from gunmetal to DIN 1705 or BS 1400 

to suit DI pipes. The saddle shall be supplied complete with the following: 



a - Bolts and nuts of stainless steel to ISO 3506 or equivalent. Bolt heads shall be clearlymarked with the 
manufacturer's name or his identification mark. 

b - Nitrite rubber sealing "0" rings, suitable for service connections to be fixed between the disc and the 
pipe in groove in accordance with DIN 16963 and DIN EN 681. They shall be suitable for working 
pressure of 16 bar. 

c - The saddles shall be suitable for use with screwdown ferrules. Saddles shall be tapped for internal pipe 

threads in accordance with ISO 7/1 or BS21. 

4 . Self Tapping Ferrule Strap 

House connections (DN 20mm and DN 25mm) shall be connected directly to the HOPE service lines by 

one of the following (2) two procedures: 

a. Completely self contained integral cutter self tapping ferrule and saddle as indicated on the Drawings, or

as directed by the Engineer shall be used. The service saddle should be bolted around the service line

and the house connection connected via the ferrule pushfit outlet. The tapping may be dry or under

pressure.

b. Suitable (Tee) made of HOPE.
"Using of suitable (tee) is preferred when it is possible".

The self tapping ferrule and saddle shall be manufacture from: 

Gunmetal to BS 1400, and shall be supplied complete with the following: 

a. Bolts and nuts of stainless steel to ISO 3506 or equivalent. Bolts should be clearly marked with the
manufacturer's name or his identification mark.

b. Nitrile rubber sealing "O" rings, suitable for service connections shall be fixed between the pipe and the
saddle in groove in accordance with Din 16963 and DIN EN 681. Self drilling cutters shall be of
aluminum bronze in accordance with Din 1725 and DIN EN 60 l or approved international standards, Or

2. Polyethylene, Acetal or Polypropylene, and shall be supplied complete with bolts, nuts, "0" rings .. etc.
as mentioned above (in a and b ).

5. Ferrule

Ferrule cock shall be designed with single outlet of 25, 32 or 63mm suitable for pipes of working pressure 

16 bars. They shall be screwdown type that can take the place of a stopcock and designed as a main stem 

with a swivel outlet control of water flow via a threaded inner plug. The cock shall have inlets with male 

threads to ISO 7/1 or BS 21 for underground use. The ferrule should be easily "shut off' by means of a 

spindle attached to the inner plug. The single ferrule should be of push fit outlet. 

The design of the ferrule shall permit service line installation via dry/under pressure machines which mount 

on to the ferrule/saddle assembly. 

The machine manufacturer's recommendations shall be followed in respect of the tapping machine. 

The screwdown ferrule cock shall be manufactured of gunmetal complying to BS 1400 with minimum 

percentage of zinc. Complete with nitrite rubber washer in accordance with DJN 16963 and DIN EN 681. 



Cast iron surface boxes with hexagonal lid as specified shall be supplied and installed for single ferrule 

house connections on mains of min. dia. 3". Surface boxes shall be suitable for a I 00 KN load. 

Extension rod with coupling sleeve and PE-protection tube shall be installed as required, as to operate the 

ferrule cock from the surface box. 

6. Electrofusion Connections

a. General:

Connection design limitations and manufacturer's joining procedures must be observed. Tools and 

components required to constructed and install joints shall be in accordance with the best installation 

practices and manufacturers recommendations, all in accordance with ASTM - F 1055-98 Standard 

Specifications for Electro fusions Type Polyethylene Fittings For Outside Diameter Controlled 

Polyethylene Pipe and Tubing". However / filed connections shall be controlled by and are the 

responsibility of the field installer, and shall be performed by, or under the supervision of experienced 

personnel provided by the pipe manufacturer or distributor (proof of personnel qualifications shall be 

provided by the Contractor by means of an official certificate from a certified trainer, upon request by the 

Engineer) with proper equipment in addition the procedures recommended by Plastic Pipe Institute (PPI) 

shall be taken into consideration. 

- Electrofusion Jointing :

Electrofusion fitting, Saddles, Tapping Tees, Tapping Valves, Connectors, Tees and Elbows shall be 

produced from Polyethylene material ( designation PE 100) PN 16 color black and comply with ISO 4427 

or equivalent and shall be installed in accordance with the requirements of the manufacturers instructions 

using appropriate jointing welding equipment. 

- Fusion Compatibility

Compound designated PE 80 or PE 100 having MFR ( 190°/5 kg) within the range 0.2g/10 min. to 1.3g/10 

min. shall be considered compatible for fusion to each other. 

Polyethylene fittings designed as PE 80 or PE 100 PN 16 can be used to join pipes with different 

designations. 

1. All fittings shall be injection moulded from recognized top quality resin PE 100 or PE 80 complying
with ISO 4427/1996.

2. All fittings must be packed in such a way to allow instant use on site without additional cleaning.

3. No heating coil may be exposed and is to be fully imbedded into the body of the fitting for protection
purposes during assembly.

4. All fittings must have moulded-in identification and product information.

5. A limited path style fusion indicator as visual recognition of completed fusion cycle should be
incorporated into the body of the fitting.

6. Quality control test results regarding "Wire temperature coefficient" and "Heating element and wire
resistance" should be provided by manufacturer.

7. All fitting should have barcode.

8. The pipe and fittings shall be of the same material.



9. Contractor should provide certificates from manufacturers on the pressure rating for the electro fusion
connection to be at least PN 16.

b. General Procedures:

The component ends to be connected must be clean, dry and free of detrimental surface defects before the 
connection is made. 

c. Cleaning:

Before joining, and before any special surface preparation, surfaces must be clean and dry. 

General dust and light soil shall be removed by wiping the surfaces with clean, dry, lint free cloths. 

Heavier soil shall be washed or scrubbed off with soap and water solutions, followed by through rising 
with clean water, and drying with dry, clean, lint free cloths. 

d. Safety:

Before using chemical cleaning solvents, the potential risks and hazards to persons shall be known by the 

user, and appropriate safety precautions must be taken. Special handling and personal protective 
equipment shall be used as necessary. 

The manufacturer's instructions for use, and the material safety data sheet (MSDS) for the chemical should 

be consulted for information on risks to persons and for safe handling and use procedures. 

e. Cutting Pipe:

Joining methods shall produce square-cut ends. Pipe cutting shall be accomplished with guillotine shears, 

run-around cutters, and saws. 

Care shall be taken to avoid cutting a spiral groove around the pipe. Guillotine and run-around cutters shall 

provide a clean cut without chips. 

Chain saws shall be operated without chain lubrication. Bucking spikes shall be removed. 

Chips shall be removed from the pipe bore and cleared from the job site. Pipes ends shall be deturred It is 
essential that operators take care to ensure that jointing procedures are rigorously respected and in 
particular that: 

0 The pipe ends are properly scraped. 
0 All parts of the joint should be kept clean and dry prior to assembly. 
0 Clamps are used correctly to ensure that no movement of the joint can take place during the heating 

and cooling cycle. 
0 Welding shelters are used to ensure that rain does not contaminate the joint. 

Only trained and qualified welders should weld fitting on pipes. 

f. Dimensions and Tolerances :

HOPE fittings shall be manufacture to the requirements of applicable to ISO 8085/PrEN 12201-3 . 



1. The minimum wall thickness of any part of a fitting exposed to the full hydrostatic pressure shall not
be less than that of a pipe of the same material with the same nominal pressure rating.

2. The minimum bore diameter in any cross-section, (excluding pipe penetration stops) shall be not less
than the maximum outside diameter of the pipe or fittings, for which the socket is intended.

g. Tests:

The Contractor shall provide certificates from a third party demonstrating that all tests in accordance with
the applicable ISO are performed on electrofusion assemblies. The tests shall include, but not limited to

the following test:
- ISO 13954: 1997 Plastics pipes and fittings - Peel decohesion test for (PE) electrofusion assemblies

of nominal outside diameter greater than or equal to 900 mm.
- ISO 13955: 1995 Plastics pipes and fittings - Crushing decohesion test for (PE) electrofusion

assemblies.
- ISO 13956: 1995 Plastics pipes and fittings - Pull out decohesion test for (PE) electrofusion

assemblies.
- EN 1716 Plastics piping systems - (PE) tapping tees - Test method for impact resistance of an

assembled tapping tee.

Samples of welded fittings shall be taken as instructed by the Engineer from site for the above-mentioned 
tests, al least once for every 600 joined connections. 
The manufacturer shall subject samples of each productions lot of molded fittings to x-ray inspection for 
voids. Voids shall not be permitted, should voids be found in the samples, the entire production shall be x
ray inspected. If additional voids are found, the production lot shall be rejected. The x-ray testing shall be 
conducted by an independent laboratory and certified test report made available to the Engineer upon 
request. Initial sampling shall be limited to not less than 5% of the production lot. 

• Cutting Branch Outlet Holes :
Exceeding self tapping saddle tees, hole cutting will be required for filed installed side outlet Fittings.

Commercial hole saws for metal shall not be used. Polyethylene pipe hole saws only shall be used.

When cutting, hole saws shall be withdrawn as frequently as necessary to clear the chips Powered hole

saws shall be operated at properly law speeds to avoid overheating and melting Material.

• Submittals :

Contractor should provide certificate from manufacturers on the pressure rating for the Electro fusion

connections to be at least 16 bar.

• Payment:
All electro fusion connections works and fittings shall be included in the unit prices of the relevant

pipelines.

6. TE€H�ICAL SPECIFI�/\TIONS.FOR Galv��ized steel pipes. & fittings

A. Galvanized Steel Pipes:

1. Galvanized steel pipes must be seam-welded, galvanized threaded pipes, (Hevay Series) in accordance
with BS. 1387 latest edition or approved equal.

2. The wall thickness and weight for each Size of the pipe should be as follows:



20 3/4" 27.2 26.6 3.2 1.88 

25 1" 34.2 33.4 4.0 2.96 

50 2" 60.8 59.8 4.5 6.26 

80 3" 89.5 88. l 5.0 10.5 

100 4" 114.9 113.3 5.4 14.8 

3. The pipe shall be supplied screwed in accordance to B.S. 21 Pipe Threads, and shall have the screw
threads clean well cut and square with the axis of the pipe and be free from excessive burrs. Each pipe
shall be supplied with a socket at one end and shall have a protecting ring affixed to the unsocketed end, to
prevent damage to the leading thread. The end of each socket shall be chamfered internally.

4. The galvanization shall be done by the hot-dip Zinc Coating process and shall satisfy the copper sulfate
test prescribed in Appendix C. of BS. 1387 latest edition.

5. All pipes shall be straight, cleanly finished, free from cracks, surface flaws laminations and other defects

and shall have reasonably smooth surface . The overall pipe length when one socket has been fitted to be
(6) meters plus or minus 150 mm.

6. The Socket shall in accordance with in BS. 1387 latest edition

7. Galvanization test as In BS. 1387 latest edition.

8. Before bedding of galvanized steel Pipes, insitu cold bitumen coating , of minimum thickness(O.5mm),
should be applied for underground installation , and extended at least 20 cm. for pipes laid above the
ground. 

B . GALVANIZED STEEL PIPE FITTING : 

1. Scope of Use:
The fitting shall be used with the heavy series of pipes according to BS. 1387 - 1985 galvanized pipes. These
fittings must be suitable for this type of pipes. It must also be suitable for potable water use.

2. Designation:

The fittings shall be Malleable Cast-Iron Screwdown Pipe Fittings in accordance with BS. 143 and BS.
1256/1986 or approved equal.

3. Threading
Threads must be in accordance with BS. 21 .

4. Working Pressure:
Working pressure shall not be less than 16 bar with 24 bar hydrostatic pressure test.

5. Galvanization:
The fittings shall be (EE, GF, CRANE or equivalent in quality) and have an adequate corrosion protection of
internal and external surfaces by means of hot-dip galvanization according to BS. 729. Galvanization test is
required.
6. Marking:

Each pipe and fitting shall bear the mark of the year of manufacture, nominal diameter, and the letters "GS on
the body of the pipe or fitting. The marks may be cast on, painted or cold stamped.



7.·HOUSE CONNECTIONS' ,; .

The Contractor shall make complete house connections in accordance with the requirements of the Typical 

Drawings and as instructed by the Engineer. Connections may be required for any combination of new and 

existing lines with new and existing consumers. The following Clause details the required method of 

carrying out the house connections. This Clause shall be read in conjunction with other contract clauses 

(HDPE, GI, ... etc.). 

House connections of 3/4", I" or 2" diameter HOPE pipework shall be made from service lines as indicated 

on the Drawings or instructed by the Engineer. Sterilization of the service connection shall be carried out at 

the same time as the main to which it is connected. 

Service connections on existing or proposed pipelines shall be made by under pressure tapping. A gun-metal 

saddle is to be provided with stainless steel nuts and bolts and Nitrite rubber sealing ring/washer suitable for 

a working pressure of 16 bars. The tappings will be made for 3/4", 1 ", 1 1/2" and 2". The gunmetal ferrules 

shall have single outlets suitable for 25, 32, and 63 mm push-fit outlets. The Engineer's Representative will 

issue instructions regarding the size, location and fittings for each service connection. 

Tappings shall be made into saddles affixed to the main lines as shown on the detailed Drawings and care 

shall be taken to avoid breaking away concrete lining. The machine manufacturer's recommendations shall 

be followed in respect of the tapping machine. Tappings shall be positioned on the main so that the ferrule is 

inserted into the main at the crown. The jointing of the threaded ferrule to the main line shall be made using 

lead free jointing compound or PTFE tape. 

The outlet of the ferrule shall be set to point in the direction in which the service pipe is to be laid. The 

service pipe (HOPE) shall be laid with a cover of not less than 500 mm below the ground surface unless 

otherwise shown on Drawings. 

The jointing on the HOPE pipe to the push-fit joint shall be in accordance with the instructions of the 

manufacturer of the push-fit fittings. 

The house connection pipe shall be carried to about 1 m inside the property of the customer to a location to 

be proposed by the Contractor and approved by the Engineer. The service line shall be sleeved from where it 

passes through the boundary wall, to the connecting point on the GI pipe to facilitate subsequent withdrawal. 

The transitional point from the HOPE to the GI pipe shall be protected as shown on the Typical Drawings 

with necessary excavation as instructed by the Engineer. 

In all cases the house-connection line shall terminate in a gunmetal compression adapter manufactured to 

DIN 1705 or BS 1400, to connect existing or new GI pipe and stop valves before and behind the water meter 

as shown on the Drawings. 

The work may include the disconnection of the old existing water meter. The same water meter or a new one 

(supplied by the Water Authority) shall be installed, as directed by the Engineer's Representative. Where 

required, pressure reducing valves shall be installed as instructed. 

Pipe work on both sides of the meter assembly shall be firmly fixed to prevent movement of any flexible 

joints within the meter assembly. Such anchorage shall leave sufficient room for connecting and 



disconnecting the meter making use of the adapters provided. To simplify meter maintenance, a stop valve 

shall be installed on either side of the meter as indicated on the Drawings. 

Where meter assemblies need to be repositioned, the meters shall be fixed horizontally as directed and 

approved by the Engineer's Representative and with the lowest dial not more than 1.0 m above the floor 

level, easily visible for reading. 

The work shall also include installation of sufficient lengths of 1/2", 3/4" and 1" exposed galvanized pipe 

lines as may be required to connect the water-meters (in their new locations) to the existing pipe lines inside 

the properties of the consumers. All galvanized pipes, valves, fittings, and adaptors required for a complete 

connection shall be supplied and installed by the Contractor. 

If existing valves are in good condition, they shall be reinstalled by the Contractor at no extra cost. 

All buried fittings including the ferrule should be manufactured from gunmetal or other dezincification 

resistant (DZR) material and be suitable for underground use. 

The Contractor must prepare house connection sheets for the deteriorated house connections to be 

rehabilitated in coordination with the Employer. 
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