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Ductile Iron Pipes specifications

1. General
1.1 Ambient Conditions
1.2 Potable Water Certification
1.3 Toxic Materials

1.4 Testing at place of manufacture/mill

testing
1.5 Testing after delivery

1.6 Documents to be provided at time of

tender

1.7 Documents to be provided upon

delivery
1.8 Traceability system

1.9 Supply and quality of materials

1.105cope ( for Supply and install tenders)

1.1 /Markings of pipes and fittings
1.12Handling and Transportation
1.13 Identifications

1.14 Storage of Materials ( Supply and

install tenders)
1.15 Reference standards

2. Technical specifications
2.1 General
2.2 Pipe selection
2.3 Length of pipes
2.4 Testing
Appendix 1: Schedule of Particulars
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1. 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, gaskets 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 shall 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 WAIJ,
certificates must be in English and from third party.

1.3 Toxic Materials

All pipes, coating, sealing and lining material 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. 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 in English.

1.4 Testing at Place of Manufacture/ Mill testing

On the request of the engineer, the contractor/ supplier shall submit a certificate from the
manufacturer certifying that all the items have been mill tested (at the manufactory) and those
they have successfully passed the relative tests prescribed by the relative standards specifications.

1.5 Testing after delivery

All materials supplied shall be subjected to acceptance tests carried out by the Royal Scientific
Society to confirm that the pipes are manufactured according to EN 545-2010.
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In the case the delivery was made on more than one consignment, each consignment will be

tested to confirm the compliance with above standard.

NOTE :

ALL COST TESTS BEFORE AND AFTER THIS ITEM AND WETHER LOCAL OR ABROAD SHALL BE
BORNE BY THE CONTRACTOR AND THE COSTS SHALL BE INCLUDED IN THE TENDER UNIT RATES.

1.6 Documents to be provided at Time of Tender

1.

2.

Conformity to Standard certificate from third party.
Potable water certificate from third party

Quality assurance certificate (1ISO 9001).

Internal Quality System

Upon request, the Contractor has to provide test certificates from the
manufacturer’s internal quality control.

The supplier/ contractor shall supply full technical specifications and catalogues 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.

Detailed manufacturer's proposals for pipes and fittings manufacture, coating and
lining etc
Method of traceability system followed by the manufacturer

All above documents must be valid and in English.

1.7 Documents to be provided upon delivery
The contractor shall submit at least the following documents:

1.
2.
3.

4.

Certificate of origin.
Packing list.

Third Party inspection reports (inspection report must include all the tests required in the
standard).

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

All above documents must be valid and in English.
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1.8 Traceability System:

At the time of tender the manufacturer shall clearly mention the method by which he can keep
records and trace of the manufactured pipes, fittings,...etc. to ensure the capability of going back
to the records for the manufactured item in case any problems accrues after the installation.

1.9 Supply & Quality of Materials
All materials supplied shall be subject to the Engineer’s approval as following:

a) Approval of the “master list” provided by the Contractor for all supplies and certified by
the Engineer prior to shipment and

b) Pre-shipment inspection and certified quality and quantity of the supplies by must be
approved including verification of all shipment documents. A pre-dispatch inspection
shall be done in the factory prior to supply to WAIJ. stores by the third party

c) Inspection and approval of all supplied materials on arrival on site, of quality and quantity
by the Engineer. and this activities will not cancel any local required test
Locally manufactured materials in Jordan must be tested and marked by RSS. 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.

All information and copy of detailed specifications related to all products and materials
proposed for this Contract must be attached to submittals, in addition to all items
mentioned under 1.6 section.

1.10 Scope (for Supply and install Tenders)

e The Contractor shall furnish and deliver to the WAJ, warehouses, all pipes and
fittings, bolts, nuts, and gaskets, jointing materials and appurtenances as specified
and required, to the correct standards and specifications to complete the Works.
Pipe fittings and valves shall, if required be suitable for buried installation.

e The Contractor shall check for compatibility between all pipes and fittings, either
existing or new prior to installation.

1.11 Markings of Pipes and fittings
Each pipes and fittings shall bear clear and permanent markings. Markings on pipe lengths

shall always be at the same end. Painting of data shall be acceptable for all pipe material.

The first five marking given below shall be cast on or cold stamped, the other marking applied
by permanent painting .
The marking shall show at least the following information:

e The manufacturer ‘s name or mark
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e The identification of the year of manufacture

e The identification as ductile iron

e TheDN

e The PN rating of flanges when applicable

e The reference top this standard

e The class designation of centrifugally cast pipes
e Third party

e WAJ] tender

e Dimension (wall thickness)

e Production period (( YEAR) )

e Water, ” to indicate that pipes or fittings are intended for potable water”
e Serial number

e Batch number
e Ladle number

1.12 Handling and transportation

e The cost of packing shall be included for in the contractor rates.

¢ All materials shall be securely packed in crates or boxes for protection against damage
during transportation.

¢ All plain ends shall be adequately protected by straw rope secured in place by binding
wire or strap. None of the packing will be returnable. The materials supplied shall be of
the appropriate grade and quality and shall be adequately protected against the climatic
conditions in the Middle East.

e All plastic materials shall be protected from direct sunlight and appropriate coverings
supplied for use at the delivery and storage areas.

1.13 Identification

e The contractor 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

e Serial Number or Reference Number I|dentifiable on the Delivery Note and Cross
Referenced to the Purchase Order Item References.

e  Weight

e The shipment containers shall be marked with the following address;

e  WAJ.

Page 12 of 32
JHSY il ga 2y i aldl) 2025/5) 550 pd ) sl



¢ |n addition the container shall be marked with the following information;
e Total gross weight

e Total net weight

e Packing list reference number

1.14 Storage of Materials (Supply and Install Tenders)

e The Contractors shall be responsible for the storage of all materials purchased
under this Contract.

e The Contractor shall manage and maintain stockyards that can accommodate all
materials purchased and approved by the Engineer under this Contract.

e All the materials shall be stored under cover (indoor) and all the fittings should be
on sleeves, as required by the manufacturer/supplier /contractor instructions, and
shall be regularly inspected by the Engineer staff and maintained to the Engineer’s
satisfaction.

e The contractor should have a Stock Inventory Material System on software
(computerized) and he should generate reports upon request.

1.15 Reference standards
Table 1.2 Reference Standards

EN 545 -2010 Ductile iron pipes, Fittings, accessories and their joints for water pipe lines
Requirements and test methods
ISO 4179-1985 Ductile iron pipes for pressure and non-pressure pipelines -Centrifugal cement mortar lining -
General Requirements
ISO 8179-1 Ductile iron pipes -External zinc coating
Part 1: Metallic zinc with finishing layer
ISO 8179-2 Ductile iron pipes -External zinc coating
Part 2: Zinc Rich paint with finishing layer
EN 15664 influence of metallic materials on water intended for human consumption
IS0 9001 Quality Management Systems

2. Technical Specifications

2.1 General
DI pipes shall be centrifugally cast, with socket and spigot ends, EPDM rubber gaskets, according
to EN545:2010
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2.2 Pipe selection

DI PIPES ACCORDING TO EN 545-2010
The joints of ductile iron (DI) pipes and fittings shall be TYTON type.
e Qutside protection coating:

Shall be of 400 g/m? metallic zinc Aluminum Alloy (85%+15%) plus epoxy finishing coat according
to EN 545, applied also on socket inside, suitable for ground condition I and Il and lll. The external
surface of the pipe spigot end at a minimum length of 250 mm shall have nontoxic epoxy paint
applied to a minimum dry film thickness of 100 microns. The internal surface of the socket end
shall be painted with a layer of zinc rich epoxy paint 150 g/m?(zinc content not less than 85%° plus
a layer of non toxic epoxy paint to a minimum dry film thickness of 100 microns.

e Inside protection lining:
Shall be of sulphate resisting blast furnace cement mortar according to 1ISO 4179 — 1985.

2.3 Length of Pipes

Standard length for pipes is 6 meter .

2.4 Testing

The manufacturer shall demonstrate the conformity of his products with the standards by
submitting the below performance tests specified in the standards:

e Compressive strength of the cement mortar lining.

e Leak tightness of flexible joints to positive internal pressure.

e Leak tightness of flexible joints to negative internal pressure.

e Leak tightness of flexible push-in joints to positive external pressure.
e Leak tightness of flexible joints to dynamic internal pressure.

e Leak tightness and mechanical resistance of flanged joints.

e Leak tightness and mechanical resistance of screwed and welded flanges.

The test should include:

e Dimensions Examination.
e Wall Thickness.

e External Diameter.
e Internal Diameter.
e Length

e Straightness of the pipes
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e Ovality Test of the Pipes.

e Cement Lining Thickness.

¢ Tensile Test.

¢ Elongation test

e Hydrostatic pressure test.

e Hardness Test.

e Microstructure Examination supported by pictures
e thickness of external paint coating

e works leak tightness test for pipes and fittings
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Appendix 1

SCHEDULES OF PARTICULARS

DUCTILE IRON PIPES

No Item / Description WAJ Requirements Conformity
1 Manufacturer name Name of manufacturer
2 Country of origin Name of the country
Applicable standards
3 Nominal sizes DN 100 — DN 1200 in conformity with EN 545 2010
Allowable Maximum Allowable
Pressure operating allowable site test
class as .
requested pressure operating pressure
4 Pressure classes pressure
As per standard unless determined by concerned
party.
5 Type of casting pipes Centrifugally cast
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Pipes thicknesses

The minimum iron wall thickness of pipes is as given
in the attached table according to the diametere

** Table #1

lengths

6 m long

coatings

The basic coating specification of pipes shall be with
an external Zinc-aluminum with finishing layer of
epoxy paint. The mean mass of zinc per unit area
shall be not less than 400g/m? .The mean thickness of
the finishing layer shall be not less than 70 micro
meter and the local minimum thickness not less than

50 micro meter.

Type of joints

Push-on joint and flanged joint as requested.

10

Internal lining

Interior surfaces of DI pipes, fittings, and specials shall
be cleaned and lined with a dense homogeneous
layer covering the total internal surface with standard
thickness cement mortar lining as specified bellow :

DN

Thickness (mm)

Nominal
value

deviation

Limit

40 to 300

4

-1.5

350 to 600

-0.5

700 to 1200

-2.5

1400
t02000

5
6
9

-3
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11

Tests

hardness and tensile strength shall be performed on
test pipes selected at random out of castings grouped
in lots Each lot shall be 200 pipes. Min Tensile
strength Rm 420 Mpa and Brinel Hardness shall not
exceed 230.

12

Marking of pipes, fittings
and accessories

All pipes and fittings shall be legibly and durably
marked and shall bear at least the followings:

- the manufacturer name or mark, year of
manufacture, the DN the PN rating of flanges for
flange components, the pressure class and the ref. of
the standard in accordance with EN 545 2010

13

Type of sockets (not
restrained) (restrained)
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14

Operating pressure

14 Rating of Flanges
Non Toxic Certificate
15 provided for Lining
Material
Non Toxic Certificated
16

provided for Rubber Seals
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20 Nontoxic certified gasket
EBDM
All non toxic
certificates for:
e Cement mortar
lining.
e Bitumen paint.
21 e Epoxy paint.
e Epoxy powder
coating.
e EPDM sealing
rings.
e Rubber gaskets
and lubricant paste.
29 All gaskets shall be EBDM
according to EN545:2010

* See the next page for some notes to be taken into consideration.
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Notes:

1. The above form shall be filled by the tender.

2. |If features are not applicable — enter N/A.

3. The following documents shall be submitted together with this sheet:

a- A technical leaflet of the offered DI pipes with detailed specifications.
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**Table #1

External diamétre DE

Minimum Wall Thickness e

DN
mm mm
Nominal dé\l/_iigt]ii(;ns Class 20 | Class 25 | Class 30 | Class 40 | Class 50 | Class 64 | Class 100

40 56 +1/-1,2 3,0 3,5 4,0 4,7

50 66 +1/-1,2 3,0 3,5 4,0 4,7

60 77 +1/-1,2 3,0 3,5 4,0 4,7

65 82 +1/-1,2 3,0 3,5 4,0 4,7

80 98 +1/-2,7 3,0 35 4,0 4,7
100 118 +1/-2,8 3,0 35 4,0 4,7
125 144 +1/-2,8 3,0 3,5 4,0 50
150 170 +1/-2,9 3,0 3,5 4,0 59
200 222 +1/-3,0 31 3,9 50 7,7
250 274 +1/-3,1 3,9 4,8 6,1 9,5
300 326 +1/-3,3 4,6 57 7,3 11,2
350 378 +1/-3,4 4,7 53 6,6 8,5 13,0
400 429 +1/-3,5 4,8 6,0 7,5 9,6 14,8
450 480 +1/-3,6 51 6,8 8,4 10,7 16,6
500 532 +1/-3,8 5,6 7,5 9,3 11,9 18,3
600 635 +1/-4,0 6,7 8,9 111 14,2 21,9
700 738 +1/-4,3 6,8 7,8 10,4 13,0 16,5

800 842 +1/-4,5 7,5 8,9 11,9 14,8 18,8

900 945 +1/-4,8 8,4 10 13,3 16,6
1000 1048 +1/-5,0 9,3 111 14,8 18,4
1100 1152 +1/-6,0 8,2 10,2 12,2 16,2 20,2
1200 1255 +1/-5,8 8,9 11'1 13,3 17,7 22,0
1400 1462 +1/-6,6 10,4 12,9 15,5
1500 1565 +1/-7,0 111 13,9 16,6
1600 1668 +1/-7,4 11,9 14,8 17,7
1800 1875 +1/-8,2 13,3 16,6 19,9
2 000 2082 +1/-9,0 14,8 18,4 22,1

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.
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(i o) a1 saudil] (ot 5 ) a1 sausdiC]
ltem Description Qty Unit Ao el Lty iy[]
Lead,[] astsl ] Lad,[] astsl ]
1 Ductile Iron Pipes DN(200)mm (PN 25) 20000 m O O O O O O
2 Ductile Iron Pipes DN(150)mm (PN 25) 20000 m O O O O O O
30 Ductile Iron Pipes DN(100)mm (PN 25) 2000000 m O O O O O O
4 Ductile Iron Elbow (90°), DN(200)mm (PN 25) 100 No. O O g g 0 O
5 Ductile Iron Elbow (45°), DN(200)mm (PN 25) 100 No. O O g g 0 O
6 Ductile Iron Elbow (90°), DN(150)mm (PN 25) 100 No. O O O O O O
7 Ductile Iron Elbow (45°), DN(150)mm (PN 25) 100 No. O O O O O 0
8 Ductile Iron Elbow (90°), DN(100)mm (PN 25) 100 No. ad O ad ad O O
9 Ductile Iron Elbow (45°), DN(100)mm (PN 25) 100 No. O O g g 0 O
10 Ductile Iron Elbow (22.5°), DN(200)mm (PN 25) 50 No. O O g g O O
11 Ductile Iron Elbow (22.5°), DN(150)mm (PN 25) 50 No. O O O O O O
12 Ductile Iron Elbow (22.5°), DN(100)mm (PN 25) 50 No. O O O O O O
Total ad
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