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GENERAL SPECIFICATION

GOVERNMENT PUBLISHED SPECIFICATIONS, REGULATIONS,
NOTICES AND CIRCULARS

A. The Works shall be executed and measured in accordance with the following
Government specifications, methods of measurements, price inclusions, regulations,
notices and circulars:

(@ Specifications for Construction of Buildings for the Kingdom of Jordan issued by the
Ministry of Public Works and Housing 1996.

Volume One . Civil and Architectural Works
Volume Two . Mechanical Works
Volume Three : Electrical Works

(b)  Specifications for Highway and Bridge Construction, 1991, issued by the Ministry of
Public Works and Housing.

(c) Generd Technical Specification for sewerage works and for water mains distribution
systems issued by the Ministry of Water and Irrigation / Water Authority (Latest
Edition).

(d)  Jordan Standard Specifications.

B. The Contract shall be deemed to have his own copies and provide the site of the required
specifications, standards, regulations, notice and circulars given at (a) and (d) above.

C. In the case of any ambiguity or discrepancy, the provisions of the Project Particular
Specification shall prevail over the provisions of the Government Published
specifications.

END OF SECTION GS
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PART -1- General

1.1 Scope

The Contractor shall supply and deliver to sitewafrk (or as mentioned else where)
various kinds and diameters of pipes, fittingsyeal....etc. as specified and required.

Samples of the required materials shall also bengtdd to the engineer for his primary
approval without any additional cost.

1.2 References

Reference to any national standard or publicat®nS®D/BS in these specifications is
intended to indicate general configuration, typel guality. Goods may be furnished
which meet other internationally accepted standarolided that overall quality shall at
least be the standard specified. Supporting doctsheertificates shall be submitted
hereto.

1.3 Materials, Standards and Origin

All materials shall comply with the standards men#éd hereinafter and shall be supplied
from approved manufacturers and Country of Origin.

The Contractor is requested to submit a list ofpfieps that he intends to use together
with his tender bid.

The contractor shall also submit for the approvahe engineer, before ordering:
. Type of materials to be used, dimensions, thickriesgths, shape, weight, class,
tolerance limits, and quality.

. Standard to which the item is manufactured.
. Details of specials, adapters, and fittings.

1.4 Potable Water Certification

All pipes, coating, and lining materials shall battgied for potable water use and shall
contain no ingredients that may migrate into wateamounts that are considered to be
toxic or otherwise dangerous for health.

1.5 Inspection By Engineer

The Engineer reserves the right to inspect gooids for shipment from supplier's factory.
The contractor shall, on request, provide at hia ewpense all necessary facilities to the
Engineer or the authorized representative to gaurtysuch inspection.

This inspection shall be held in accordance withrttentioned standard stated herein.
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Inspection or approval by the Engineer of any eapgipt or materials shall not release the
Contractor from any of his obligations under thositract.

1.6 Testing and Marking at Place of Manufacture

The supplier shall at the place of manufacturd,dltpipes, fittings and pipe equipment
listed in the Bill of Quantities and all necess@inting material and mark them. The
same applies to the contractor for his part of Byuppany. The contractor shall submit a
certificate from the manufacturer certifying thédltthe items have been mill tested and
that they have successfully passed the relativis f@escribed by the relative standard
specifications.

Any or all materials and manufactured articles $iepiy the contractor for use in any of
the works, shall if so required by the Engineentdsted in advance at the contractor’s
expense in accordance with the tests specifie@®&®, British or other approved equal
standards.

The Materials and workmanship shall be the bestheir respective kind and to the
approval of the Engineer. In reading of the speation, the words “To the approval of
the engineer”, shall be deemed to be included endiscription of all operations for the
due execution of the works.

1.7 Third Party Control

The Contractor shall at his own expense provideagnized independent third party
control to ensure that the pipes, fittings, valvestc are all manufactured in accordance
with the specific standards and who, among oth&esland obligations, shall testify that
they have witnessed all mill tests prescribed lgy riflative standards and the materials
manufactured fulfill in every respect the requiremef the contract and who shall check
the materials in respect of proper packing andfgerte bill of lading. Before signing the
contract, the contractor shall inform the Emplogéithe name of the control party he
intends to engage, and obtain the Employer’'s agbrov

1.8 Submittals

The Contractor shall submit:

. Detailed manufacturer’s proposals for pipe andhfig manufacture, coating and
lining...etc.

. Certified copies of manufacturer's quality contrelst results and reports.

. Certified copies of compliance certificates for g8p fittings and other
components.

“This is to certify that the pipes and specialswagkd in this consignment comply with
the required specifications”.

No Payment shall be made in respect of any congghiof pipes and specials in case it
is not accompanied by above mentioned certificates.
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1.9 Quantity of Pipes, Valves, Fittings and Specials

Before ordering the pipes, the contractor shall enalproper survey of the pipelines and
shall make sure of the necessary lengths of eawh & pipe, adapters, fittings, valves,
and specials necessary to complete the works.

1.10 Fittings

Fittings unless otherwise specified shall be furadgwith a type of joint compatible with
the pipe system at the supplier's option. Any aeiapiecessary to joint fittings to the
adjacent pipes, even of different materials, shalprovided by the contractor at no extra
cost.

1.11 Toxic Materials

The contractor is prohibited to import or to usey af the “Acrylamide and N-
Methylolarcylamide Grouts” or any other toxic origanous materials or submaterials
used in piping, it's accessories, lining, coatisgaling,...etc, or in various kinds of
concrete or in soil in any kind of usage. Any intpor usage of the above mentioned
materials by the contractor required to be licerisadriting by the employer, otherwise,
the contractor shall be subjected to legal purselanc

1.12 Custom Duties

All materials in this Contract shall not be exenapbi®m customs, import duties, sales tax
and other taxes.
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PART -2- Pipes
2.1 Ductile Iron Pipes and Fittings
2.1.1 Materials

Ductile iron pipes shall conform to the requirenseat “Ductile iron pipes, fittings and
accessories for pressure pipelines” (ISO 2531:200)9fr other internationally accepted
standards which ensure an equal or higher qudiigy tthe standard mentioned. All
pipework shall be according to the following tabldess otherwise stated in the contract
documents.

DN Pressure Class Normal Iron Wall
(mm) Thickness
(mm)
100 C40 4.4
125 C40 45
150 C40 45
200 C40 4.7
250 C40 55
300 C40 6.2
350 C30 6.3
400 C30 6.5
450 C30 6.9

2.1.2 Design Conditions Requirements

Each length of pipe shall be designed to withstidwedrelevant test requirements of 1ISO
2531:2009(E). Hydrostatic pressure tests shafids@®rmed prior to coating or lining of

pipes.

2.1.3 Joints

Ductile iron pipes and fittings shall be manufaetliwith spigot and socket ends in which
the seal is achieved by means of a suitable retainleber gasket (push—on joint). The
gasket shall be of such size and shape that, wbiered in accordance with the

manufacturer’s instructions, it shall provide a ipes seal within the manufacturer’s

range of maximum joint deflection and withdrawalen all combinations of joint and

gasket dimensional tolerances and in the rangeeskpre specified

The joint shall be capable of accommodating thgitodinal movement resulting from a
change in temperature of the pipe of 50 degreesiZalithout loss of water tightness.

The manufacturer’s allowable joint deflection shalnot less than
- 5 degrees up to DN 300

- 4 degrees for DN 400

- 3 degrees for DN 500 - DN 600

Where flanged connections are covered by backéitemal, then all flanged joints shall
be wrapped in Denso Tape or similar approved.
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Where connections are in valve chambers then boliss and washers shall be of
stainless steel.

All connecting materials and rubber ring gasketsgsreinforced) or adaptors shall be
provided by the supplier as necessary to connectvalves and any other fittings to the
adjoining pipe material, without any additional tos

“Push —On” joints of any type could be used, tlais$y the pressure as specified in the
Tender Documents (test pressure=1.5 * Nominal pre$snd shall be according to ISO
2531:2009(E) or equivalent.

2.1.4 Rubber Ring Gaskets

Unless otherwise indicated rubber ring gasketspfpe installation shall be vulcanized

rubber or vulcanized synthetic rubber in accordanmitke the international Standard ISO

4633.

Reclaimed rubber may not be used. Sufficient Lamicas recommended by the pipe
manufacturer shall be provided for pipe installatiplus five (5) percent as surplus

material costs to be included in the unit ratesase of extended storage, the pipe
manufacturer shall supply instructions for storlgations and environment.

2.1.5 Fittings

Fittings shall be made of ductile iron (ISO 253D2(E)) with push-on flexible joints the
pressure class of fittings and special castingdl $leaclass K12 for fittings without

branches and K14 for fittings with branches (unleHiserwise stated in the contract
documents).

2.1.6 Thrust and Thrust Anchors

Bends, tees, tapers, plugs, caps, valves...etc. ciilediron pipelines or as indicated on
drawings shall be well braced against undisturbatl & the edge of the trench with
concrete anchor and thrust blocks. The concreté ahraain 300kgs of cement per cubic
meter of concrete and the aggregate well graded thedworkmanship shall be in
accordance with good practice to the satisfactibthe Engineer. The dimensions and
steel reinforcement shall be in accordance withcglpsections shown on the detailed
drawings or otherwise as directed by the Engineer.

The blocks shall, unless otherwise shown or dicetie the engineer, be so placed that
the pipe and fitting joints will be accessible fepair.

Where it is not possible to brace against undistidwil, suitable fetters shall be arranged
as directed by the Engineer.
2.1.7 Pipe Lengths

Pipe lengths shall be 6m in accordance with ISQLZER9(E).
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2.1.8 Linings

Ductile iron pipes and fittings shall have a bfashace cement mortar lining. It shall be
applied so that it adheres strongly to the pipe.does the lining shall be as specified in
ISO 4179 and shall be applies by a centrifugal @ssec The lining on fittings shall also
conform to ISO 4179 and shall be applied by a pt@me method or by hand application
with respect to thickness for straight pipes ofsame diameter.

The cement mortar lining thickness for pipes atithfis will be in accordance with ISO
4179. A thickness tolerance of plus 3mm based emttmal value shall be permitted on
pipes and plus 6 mm on fittings.

As an alternative the fittings can be internallptpcted with a bituminous paint (ISO
2531:2009(E)) or with 150 microns minimum thicknegecial fusion bonded powder
epoxy coating.

2.1.9 External Coatings

Pipes shall have an external protection with a Hh@tanc coating plus a coal tar coating
as per ISO 8179. In addition polyethylene sleevitw protect the pipes from the
surrounding aggressive soil) shall be applied atiogrto AWWA-C-105 or equivalent.

Fittings shall be protected with a coal tar coaind polyethylene sleeving
according to AWWA-C-105 or equivalent

2.1.10 Testing and Inspection at Place of Manufacture

Inspection for external appearance, shape, dimessand weight shall be carried out on
each pipe and fitting. Pipes and fittings shallcbated with care to avoid warping. All
pipes and fittings shall be sound and free fronfesear defects.

Each pipe centrifugally cast shall be subjectethéohydrostatic pressure test as specified
in 1ISO 2531:2009(E) Each fitting and accessoryawmottrifugally cast shall be subjected
to a leaktightness that carried out with waterioaa specified in ISO 2531:2009(E). Any
pipe or fitting that leaks or does not withstand tlst pressure shall be rejected.
Mechanical tests for hardness, tensile strengtth,eéongation shall be performed on Test
pipes selected at random out of castings groupddtsn Each lot shall be made up of
pipes cast successively and shall comprise 20G pipe

2.1.11 Marking
Each pipe and fitting shall bear the mark of tharyaf manufacture- nominal diameter-

and the word "DUCTILE" on the body of the pipe dtirig. The marks may be cast on
painted or cold stamped
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2.2  High Density Polyethylene Pipes and Fittings

2.2.1 General

High Density Polyethylene pipes shall comply wiOl 4427 - 1996 (E) and ISO 161 - 1:
1996

The pipes shall be designed for a nominal workiresgure Class of PN 16. Pipes shall
be jointed with push-fit coupling or compressiottiriigs or electro-fusion, or mechanical

fittings.

Pipes designated as PE 100 shall have maximum ablewhydrostatic design stress of
(8) MPa and Minimum Required Strength (MRS) of 1Pa/at 50 years and 20 °C, Pipes
designated as PE 80 shall have maximum allowabieostatic design stress of (6.3)
MPa and Minimum Required Strength (MRS) of 8 MP&@&years and 20 °C.

The nominal outside diameter and wall thickness(RE100) pipes are as shown in the

following table:
Wall Thickness of Polyethylene Pipes (PE100)

Nominal Outside Wall Thickness

Diameter (mm) (mm)
32 3.0
40 3.7
50 4.6
63 5.8
75 6.8
90 8.2
110 10.0
125 11.4
180 16.4
250 22.7
315 28.6
400 36.3
500 45.4

The nominal outside diameter and wall thickness(RES0) pipes are as shown in the

following table:
Wall Thickness of Polyethylene Pipes (PE80)

Nominal Outside
Diameter Wall Thickness
(mm) (mm)
20 2.3
25 2.8

The length of the coiled pipes shall be 50-100 mstaaight lengths, if the pipes are to be
coiled this must be done at temperature not lesms 80°C. For sizes > 63 mm all coils
shall be securely banded with tough tape which actbe removed except by butting.

The minimum diameter of the rollers for coiled pgtgould be such that kinking of the
pipe is prevented.
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The minimum internal diameter of the rollers st be less than 24 times the nominal
outside diameter of the pipe with a minimum of 6.

The ends of the pipe shall he plugged or covered.

2.2.2 Materials

The pipes shall be manufacture from polyethylengaiaing only those antioxidants, UV
stabilizers and pigments necessary for the marwacf potable water pipes and shall be
either black or black with blue stripes and compith (ISO 4427).

The Contractor shall provide an approved thirdypeettificate to verify the above.
Materials in contact with or likely to come intontact with potable water shall not
constitute a toxic hazard, shall not support mi@bgrowth and shall not give rise to
unpleasant taste or odor and cloudiness or dismtobor of the water. Concentration of
substances, chemicals and biological agents leaflo®d materials in contact with
potable water, and measurements of the relevaainotgptic /physical parameters shall
not exceed the maximum values recommended by tird\WMealth

Organization (WHO, 1984) or as required by the EBEQuncil Directive of 15 July
1980.official Journal of the European Communitie229 pp.1 1 to 29) on the quality of
water intended for human consumption, whichevéneésmore stringent in each case.

Material of unknown composition shall not be us@dly Polyethylene granules that are
approved and listed by International approval bedie. DVGW Germany / DWI UK or
equivalent) shall be used in the manufacturingpipes supplied.

Recycled material generated from a manufacturemspgroduction of pipes should not be
used.

Non-metallic products in contact with or likely tome into contact with potable water
shall comply with the requirements of BS 6920. 1996

Carbon black content according to ISO 6964.

The pipe manufacturer shall provide evidence ofrtbminal values of the density and
melt flow rate (index) of the raw material.

The density of the raw material (compound) shatlbeless than 0.945 gm/cm3. The pipe
manufacture shall provide evidence of the nomirelue of the density once at the
beginning of the contract upon delivery of matewal site, and as instructed by the
Engineer.

Density test for raw material and pipes shall be&gomed according to 1SO 1183 or
equivalent.

Melt flow rate (MFR) this shall be determined teetimethod given in 1ISO 1.133 or
equivalent.

Consolidated Consultants 8



MFR shall be less than 1.0 gm/10 min. tested at5LR@, change of (MFR) by processing
shall be less than 20%.

2.2.3 Quality

The manufacturer shall operate a quality systemfocoring to ISO 9001/9002 as
applicable.

This shall include a quality plan whereby detaifsl aesults for each shall be made
available to the purchaser or his representativeequest. The manufacturer's shall have
a written declaration that the polyethylene pipdsci they produce for use in public
water supplies are manufactured from the granydesoaed and listed by international
approval bodies (i.e. DVGW Germany / DWI UK or egléent) and that no chemicals or
recycled materials are added.

Testing Status

General

Type and batch release tests are carried out byifhee manufacturer to demonstrate
compliance with relevant standard.

a. Type Tests

. Short term hydrostatic strength at 20°C 100 houoating to ISO 1167/1996

. Long term hydrostatic strength at 80°C at 1000 famaording to 1SO 1167/1996.

. Long term 80°C stress crack resistance on notchipd. pNVhen tested in
accordance with 1ISO 134/9. Notched pipe test tpe phall not fail within 1000
hours when pressurized at 9.2 bar (PE 100). Thissteall be carried out on SDR
11 pipe.

. Suitability of non-metallic products for use in ¢act with drinking water
intended for Human consumption with regard to thelily of Water according
to BS 6920: 1996.

Hydrostatic Strength

When tested in accordance with 1ISO 1167, the pgbedl conform to the requirements
given in the following table:

Hydrostatic Strength of Pipes (MPa)

Pine Material Test Stress 100 Test Stress 165 Test Stress 1000
P Hours at 20°C Hours at 80°C Hours at 80°C
PE 100 12.4 5.5 5
PE 80 9 4.6 4

For locally manufacture pipes; (regarding 4 tesehtioned above) random samples will
be taken from production under a quality assurayséem once every 15 months or the
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requirements shall be met whenever a change amtaduction of a new or modified raw
material (compound) has occurred.

For imported pipes; following the delivery of imped pipes to final destination, for each
batch delivered, samples will be taken at randoivettested according to BD 6920 dated
1996.

For tests 1, 2, 3 once per size group.
b.Batch Release Test /Factory Testing

Before releasing any batch of pipe, the suppliereiguired to carry out basic tests
specified below:

. Dimensions and appearance 1SO 4427 - 1996.

. Thermal stability ISO 4427.

. Tensile properties, elongation - according to 15%- 1997.

. Melt flow rate 1ISO 1133 - 1997.

. Short term 80°C stress crack resistance on notgoipedlSO 13479 - 1997

All type and batch release tests shall be condubtegdipe manufacturer and shall be
witnessed and verified by third party.

An approved list of accredited third party agendgesssued by Governmental Tenders
Directorate Only recognized third party by GTD mbg used by manufacturer or
contractor.

Third party shall verify that pipes are produced¢ampliance with ISO 4427.
No pipe shall be accepted unless all type and bratelse tests have been passed.

c. Test after Delivery/ Acceptance Tests

Random Samples of PE pipes shall be taken fromasiiaestructed by the Engineer from
both locally manufactured and imported pipes foergviot of 10 km of pipes with
diameter 50, 63, 75, 90, and 110, and every 5 emsignment of pipes with a diameter
40, 32, 25, 20, and 16 mm delivered to site.

Raw material samples shall be supplied by the itegopipes manufacturer, especially
for carrying out test 2 mentioned below (MFR) Thegleer may instruct in addition to
type and batch releases tests to conduct any of #tle following tests on the samples
taken from site.

. Dimensions ISO 4427 - 1996 /ISO 161-1.

. Melting flow 1ISO 1133 - 1997.

. Tensile proper ties, elongation ISO 6259 - 1997.
. Thermal stability ISO/TR 10837.

. Longitudinal reversion test ISO 2505-1994.
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d. Test after Delivery/ Acceptance Tests

The pipelines of transmission and water distribugstem and all the joints, fittings and
appliances shall be tested for water tightneskerfield in accordance with CP 312 part 3
(British standard) as follows:

. Allowable leakage < 3 liter/km/25 mm dia. of pip&/@/24 hours.

. Hydrostatic testing should be carried out at antitiemperature (20°C) otherwise
a correction factor (1ISO 4427) should be appliethtonominal pressure.

. Test should be applied on sections of length lkas {800 m) with uncovered
joints.

. Partially back filling to maintain adequate suppand anchoring and to avoid
floating of pipes during testing with joints expdsand valves in the open
position.

. Slow fill with water.

. The filling should be at a rate giving a maximumtevavelocity of (0.5 m/s) in the
pipe to insure no surge and to give the air thessary time to be released by the
installed permanent air valves or installing cogtimn cocks.

. Leave to reach equilibrium, i.e. the same tempesats the pipe and the
surrounding soil and to remove all existing air floe saturation of pipe material,
if any.

. Apply test pressure (1.5 the max. nominal workingspure at lowest point)
slowly to avoid surge and hold for “one hour”. T&gstem should be isolated
from the test pump, i.e., no pumping during the boer test period allowed.
Take test pressure to be 24 bars for transmisspmn-plines, distribution system
and for service lines including all couplings aittirfgs in the open position.

. Apply the equation to decide on the success oftesitioned in item (1) above.
. Finally after completing testing, the line should bmptied slowly to prevent
shocks or sudden counteraction of pipes.
2.2.4 Marking
All HDPE pipes shall be indelibly marked at maximintervals of one meter.
The marking shall show at least the following imh@ation:

. Manufacture's name and/or trade mark.

. Dimensions (nominal diameter, wall thickness).

. Material, material class (e g PE 80) and presslass¢e g PN 16).
. Production period (date).

. "Water" to indicate that pipes or fittings intended potable water.
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. Serial number
. Batch number

The pipes and fittings (especially the plastic jyphall be rejected, if the above
information for marking is not shown clearly on kamece.

2.2.5 Storage and Handling

Polyethylene pipes tubing and fittings should bwest according to the manufacturer's
recommendations.

The following general points should be taken irdasideration:

. Contact with burrs or sharp mettle edges on rackstc., should be avoided.

. The ends of pipes should be protected from damagavbid the risk of
unsatisfactory jointing.

. The pipes should be stored under cover and pratetten direct sunlight
including when stocked at the places of delivery.

. Coils may be stored either on edge or stackedfiaton top of the other, but in
either case they should not be allowed to come @atatact with hot water or
steam pipes and should be kept away from hot sesfaCoils should not be
dragged over rough ground to avoid damaging thespip

. Storage of pipes in heated areas exceeding 23%dhe avoided.

. If, due to unsatisfactory storage or handling, pepis damaged or kicked, the
damage portion should be cut out completely.

2.3 Unplasticized Polyvinyl Chloride Pipes and Fittings
2.3.1 Scope of Work

Furnish all labor, materials, equipment and inctdenrequired to install and test un-
plasticized polyvinyl chloride (UPVC) pipe and ifitys, complete as shown on the
Drawings and as specified herein.

2.3.2 Submittals

. Submit to the Engineer, as provided in shop drasvengd schedules of all UPVC
pipe and fittings required.

. Submit to the Engineer, within 90 days of the BffexDate of the Agreement the
name of the pipe and fitting suppliers and a lishaterials to be furnished.

. Test Reports
Prior to each shipment of pipe, submit certifiest teeports that the pipe for this
Contract was manufactured and tested in accordaitcehe ASTM, AWWA, or
other Standards specified herein.

Consolidated Consultants 12



2.3.3

2.3.4

Reference Standards

American Society for Testing and Materials (ASTM)

« ASTM D1784 - Standard Specification for Rigid Pddinyl Chloride)
(PVC) Compounds and Chlorinated Poly (Vinyl Chlejid (CPVC)
Compounds ASTM D3139 - Standard Specification f@nt$ for Plastic
Pressure Pipes using Flexible Electrometric Seals.

s ASTM F477 - Standard Specification for Electronet8eals (Gasket) for
Joining Plastic Pipe.

American Water Works Association (AWWA)
% AWWA C651 - Disinfecting Water Mains.

s AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pigein Through 12-
in for Water Distribution

National Sanitation Foundation (NSF)
NSF Standard 14 - Plastic Piping Components andt&&Materials
German Standards (DIN Normen)

R DIN 8061 — Unplasticized polyvinyl chloride pipe§&dneral quality
requirements and testing)

<> DIN 8062 — Unplasticized polyvinyl chloride pipeBVC-U, PVC-HI
(Dimensions)

Quality Assurance

Finished Product Evaluation

Each length of pipe produced shall be checked byymtion staff for the items

listed below. The results of all measurements sballrecorded on production

sheets which become part of the manufacturer's greent records.

« Pipe in process shall be checked visually, insidd aut for cosmetic
defects (grooves, pits, hollows, etc).

« Pipe outside diameter shall be measured usingtabseliiperiphery tape to
ensure conformance with ASTM D1785.

«  Pipe wall thickness shall be measured at 12 eqaplged locations around
the circumference at both ends of the pipe to ensenformance with
ASTM D1785.

< Pipe length shall be measured.
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2.3.5

2.3.6

2.3.7

+  Pipe marking shall be examined and checked forracgu
«  Pipe ends shall be checked to ensure they arejoatesand clean.
Stress Regression Testing

The UPVC pipe manufacturer shall provide certifimatthat stress regression
testing has been performed on the specific UPV@nrbeing utilized in the
manufacture of this product. This stress regressisting shall have been done in
accordance with Plastic Pipe Institute (PPI) arertfanufacturer shall provide a
product supplying a minimum Hydrostatic Design Ba@iDB) of 2,000 psi as
determined in accordance with PPI procedures.

Warranty

The pipe material manufacturer shall provide aronddional extended warranty
for the pipe covering the cost of materials for aiepor replacement plus
installation manpower should the pipe fail withinet warranty period. The
manufacturer's extended warranty shall be for garg/after the final acceptance
of the project by the Owner. The manufacturer shakrantee that the pipe
furnished is suitable for the purpose intended faed from defects of material
and workmanship for the duration of the extended-avdy. In the event the pipe
fails to perform as specified, the pipe manufactusball promptly replace
defective pipe without any cost to the Owner.

Delivery, Storage and Handling

Care shall be taken in shipping, handling and gymavoid damaging the pipe
and fittings. Extra care will be necessary duriotfdoveather construction. Any
pipe damaged in shipment shall be replaced astdiddxy the Engineer.

Any pipe or fitting showing a crack or which hasewed a blow that may have
caused an incipient fracture, even though no stetture can be seen, shall be
marked as rejected and removed at once from thk. wor

While stored, pipe shall be adequately supportesh foelow at not more than 1.0
meter intervals to prevent deformation. Pipe shatlbe stacked higher than 2.0
meters. Pipe and fittings shall be stored in a raanvhich will keep them at
ambient outdoor temperatures. Temporary shadingegsired to meet this
requirement shall be provided. Simple covering te pipe and fittings which
allows temperature buildup when exposed to directight will not be permitted.
In the event the pipe fails to perform as specjfig@ pipe manufacturer shall
promptly replace defective pipe without any costhi® Owner.

Materials

Pipe and fittings shall be manufactured from a URM@1pound which meets the
requirements of Type 1, Grade 1, Polyvinyl Chloride outlined in ASTM
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2.3.8

2.3.9

D1784. A Type 1, Grade 1 compound is characteragchaving the highest
requirements for mechanical properties and chemasagtance.

The UPVC pipe shall be Schedule 80 or as indicatethe Drawings. The pipes
shall conform to the requirements of ASTM D1785 ahdll have the nominal
dimensions shown on the Drawings.

Fittings shall conform to the requirements of ASTD2467 for socket type,
joints.

Pipe shall be furnished in standard laying lengittsexceeding six (6) meters.

Joints

The pipe shall be jointed with solvent cementedtgi Solvent cement shall
conform to ASTM D2564 and primer shall conform t6 "M F656.

Marking

Each length of pipe and each fitting shall be mdrkéth the name of the
manufacturer, size and class.

2.3.10 Installation

The UPVC pipe shall be installed in accordance with instruction of the
manufacturer, as shown on the Drawings and asfeggkbierein.

Pipe shall be laid to lines and grade shown onDhewvings with bedding and

backfill as shown on the Drawings. The tape cowgtime perforations shall be
removed during installation. The pipe shall beatiet such that perforations face
the bottom of trench.

When laying is not in progress, including lunchtjniee open ends of the pipe
shall be closed by fabricated plugs, or by othgrayed means. All plugs shall
be OD fitting type plugs. No plugs will be allowédlat require insertion of the

plug into pipe.

Pipe shall be stored on clean level ground to prewedue scratching or gouging.
The handling of the pipe shall be in such a matimerthe pipe is not damaged by
dragging it over sharp and cutting objects. Theimar allowable depth of cuts,
scratches or gouges on the exterior of the pid® igercent of wall thickness. The
interior pipe surface shall be free of cuts, goumescratches.

Sections of pipe with cuts, scratches or gougepetethan allowed shall not be
used.

The pipe shall be jointed as specified in Parag(2h8)
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Mechanical connections of the UPVC pipe to auxfliequipment such as valves,
pumps and tanks shall be through flanged connextilange connections shall
be provided with a full face neoprene gasket.

2.3.11 Testing

All pipes shall be field tested. The Contractorlskapply all labor, equipment,
material, gages, pumps, meters and incidentals iregfjufor testing. The
Contractor shall do a pressure test for each faraen upon completion of the
pipe laying and backfilling operations, includingagement of any required
temporary roadway surfacing.

All pipes shall be tested at 150 percent of therajpey design pressure unless
otherwise approved by the Engineer. The test presstall be measured at the
highest point along the test section by a recortipg pressure gauge and a copy
of the read out shall be submitted to the Engingen completion of the test. All
testing shall be conducted in the presence of thginger or his designated
representative.

Testing shall be conducted after backfilling hasrbeompleted and before
placement of permanent surface.

Testing procedure shall be as follows:

< Fill line slowly with water. Maintain flow velocityess than 0.60 meters per
second.

«  Expel air completely from the line during fillinghd again before applying
test pressure. Air shall be expelled by means jpé &t points of highest
elevation.

s Apply test pressure. Measure the quantity of wiitar must be pumped into
the line to maintain pressure within 0.35 bar & tist pressure for a period
of 2 hours. This quantity is defined as leakage.

«  Carefully examine all exposed pipe, fittings anid{® during the test.

« Upon completion of the test, the pressure shablbd off from a location
other than the point where the pressure is momltofde pressure drop
shall be witnessed by the Engineer at the pointrevtige pressure is being
monitored and shall show on the recorded pressa@ out submitted to the
Engineer.

% No pipe installation will be accepted if the leakaig greater than that
determined by the following formula:

L=SD (p) 1/2
In which L is the allowable leakage in gallons peur, S is the length of

the pipe tested in feet, D is the nominal diam&teinches, and P is the
average test pressure in (psig).
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. If any test of pipe laid disclosed leakage gretitan that allowed, the Contractor
shall, at his own expense, locate and repair thisecaf leakage and retest the
line.

. All visible leaks are to be repaired regardlesthefamount of leakage.

2.3.12 Cleaning
At the conclusion of the work, thoroughly clean afl the new pipelines to
remove all dirt, stones, and pieces of wood or rothaterial which may have
entered during the construction period. Debris reafrom the lines shall be

removed from the job site. If, after this cleaniagy obstructions remain, they
shall be removed.

2.4  Concrete Manholes

2.4.1.1 Scope of Work

Furnish all labor, materials, equipment, and incidis required to install concrete
manholes, frames and covers, manhole rungs, andrtappnces all as shown on the
Drawings and as specified herein.

2.4.1.2 Submittals

Submit to the Engineer complete shop-drawings, stgtypical details of construction,

reinforcing, joints, pipe connections to manholenfmle rungs, manhole frames, and
covers.

Prior to shipment of all materials required by thestion, submit certified test reports that
the material was manufactured and tested in aceoedavith all applicable Standards
specified herein.

2.4.1.3 Reference Standards

. American Society for Testing and Materials (ASTMASTM C478M for
manholes.

. British Standards:
« B.S. 556 for manhole components
< B.S. 497 for cast iron covers and frames
2.4.1.4 Quality Assurance

The quality of all materials, shall be-subjectedinspection and acceptance by the
Engineer and the materials shall be rejected atiam®yon account of failure to meet any of
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the Specification requirements; even though samphess have been accepted as
satisfactory. Material rejected after deliveryhe job shall be marked for identification and
shall be removed from the job at once. All matsriahich have been damaged after
delivery will be rejected. Damaged material thas baen installed, shall be repaired, if
satisfactory to the Engineer, or removed and replaentirely at the Contractor's expense.

At the time of inspection, the materials will berefally examined for compliance with
these Specifications, and with the manufactureasithgs. All manholes shall be inspected
for general appearance, dimension, "scratch stmendtlisters, cracks, roughness,
soundness,...etc. The surface shall be dense aredtekisired.

Imperfections in manhole may be repaired to thepterce of the Engineer. Repairs shall
be carefully inspected before final acceptance. €gmmortar used for repairs shall have a
minimum compressive strength of 420 kg /cm? atysdand 490 kg/ cm? at 28 days, when
tested in 75 mm by 150 mm cylinders stored in taadard manner. Epoxy mortar may be
utilized for repairs subject to the acceptancénefEngineer.

2.4.1.5 Product
. Manhole Sections

Portland cement shall be Type V, high sulphatestasi conforming to ASTM

C150. All sections shall be cured by an approvedhate until the concrete

compressive strength has attained 200 kg”/amd not before 7 days after
fabrication and/or repair, whichever is longer.

All concrete benching shall be Class | concreté.efdicasement shall be Class |
concrete. The lean concrete under manholes (b@ihdinall be Class Ill concrete.
The concrete used for poured-in-place walls, béases sections, top sections and
slabs shall be Class | concrete.

Manholes shall be constructed on a blinding of £lisconcrete. Walls, bottom
and top slabs shall be at least the thickness amforced as shown on the
Drawings. A locking manhole cover and frame shalirstalled in the top slab as
shown on the Drawings and as specified withingbistion.

All invert channels through manholes shall be aowes¢d of Class | concrete and
shall be properly formed to the sizes, cross sestigrades and shapes shown on
the Drawings, specified or ordered. Benches skabuilt up to the heights called
for on the Drawings, specified or ordered and gigemniform wood float finish.
Care shall be taken to slope all benches for prdganage to the invert channel.

Sewer pipes connecting to manholes shall be iesdtdilie to the line and grade
shown, specified or ordered for the adjacent seWérere required for future
connections, concrete or ductile iron pipe stulib epproved watertight plugs shall
be installed in manholes at the proper locations.

The final grading of the manholes shall be as showthe Drawings or as directed
by the Engineer's Representative. Manholes in paveas shall be constructed to
meet the final surface grade. Manholes shall nojept above finished roadway
pavements and shall be adjusted so that the cawvetdrames are 1 cm or less
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below the finished pavement. A reinforced Classratete slab shall be cast in-situ
around the frame for encasement and protection risuriaced roads and
agricultural areas.

The Contractor shall be solely responsible for ghaper height of all manholes.
The Contractor is cautioned that the Engineer'srédeptative’'s review of shop
drawings for manhole components will be generahature, and the Contractor
shall adjust any manhole height to meet field cioows for final grading.

. Manhole Frame and Cover

Note: figuresin thetext in relation with technical drawing

Manhole cover will be in Ductile Cast Iron, accaomglito ISO 1083, and will be complying to
EN124 Standard, class D400 (40 tonnes of resistangenum).

This compliance will be certified by an Authorisaad Independent Third Party, and the
cover will be so badged with the logo of the THrakty (such as “NF”, granted by
AFAQ/AFNOR Certification).

It will have to be cast by a manufacture comphtmghe 1SO 9001: 2000 Standard

Frame will have to be moulded with wide anchoriotes(2) , at least 16, to allow effective
and durable bedding.

Frame will have at least 18 strong r{8}, to provide mastered frame profile capable to
withstand traffic stresses.

The frame height will be of 200 mm minimum, squsinape, with outside dimension of at
least 850 mm for a good settlement of the manhadesaright behaviour under traffic
stresses.

The clear opening of the frame will be of minimuB06nm

A sound-proofing gasket in composite material (sasPE+PP) will be installed on the frame
to support abrasion and crushing when in functiowill be clamped on the framge9) , with
a specific shape to avoid it moves out from thenga

For an ergonomic opening and lifting once unlocked,cover will be hinged, with an
integrally ductile cast hing@l). This hinge will be integral part of the cover, soesists as
well as the cover to corrosion, vandalism and ivaffipact

The cover when opened will have to stay in 130sitjpmn (4) to avoid any accidental self
closure on workers.

The cover will be round shape, and non ventilated

An elastic spring bab) , cast integrally with the cover, will be activet is to say designed
to bring a permanent tension between that springdoa the cover positioning lugs. It so will
provide a dynamic stability of the cover thank8 fpoints of contact.

Furthermore, the spring bar keeps the cover hadthagthe gasket, preventing from rocking
avoiding any cracking in the bedding.

The elastic spring bar will be such that it will fgtomatically closed by any load (traffic or
pedestrian) when coming over the cover
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This spring bar will nevertheless be flexible enotig open by itself when over pressure in
the network, and will so avoid any damage in thevoek (shaft and pipes)

The unlocking of the cover will be allowed by ledfect in the opening ba¥) , located on
the side of the frame, and will be permitted wilual tools such as pickaxe or bar. It will be
potentially opened via a single operation.

An optional locking mechanism to prevent from amtyusion in the network will be foreseen
on the cast cover, thanks to a punch able recessa(l’)

The Manhole cover should be ready to install irecaisneed An anti-theft devi¢8) , such as
a specific spline, cast in ductile iron, to be afisd in the frame hinge box, to avoid releasing
the cover out of the frame.

A badging of Agaba Water Company (AWC) Logo shdwgdcasted on the manhole cover.

. Manhole Rings

Manhole rings shall be of cast iron with a minimdimensions as shown in the
drawings equivalent to Neenah Catalogue No. R-ID&0-local equivalent-for

cast-in-place concrete manholes and a Neenah gataldo. R-1981-N or local

equivalent for precast concrete manholes.

2.4.1.6 Pipe Connections to Manhole
Manhole pipe connections shall be accomplishebarfdllowing ways:

. For making connection to existing manholes, tapdrel@ shall be filled with
non-shrink waterproof grout after the pipe is itsér The grout is placed
carefully to completely fill around the pipe. Ilfishmethod is used, place concrete
encasement outside manhole wall.

. For cast-in-place sewer manhole bases, the belspigdt pipelines shall be cast
integrally with the base and encased or cradledh& limits shown on the
Drawings.
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24.1.7

24.1.8

Installation

Manholes shall be constructed to the dimensions/shtan the Drawings and as
specified in these Specifications.

The cast-in-place manholes shall be placed and daedts shown on the
Drawings.

Holes in the concrete barrel sections requiredhéordling or other purposes shall
be plugged with a non-shrinking grout or non-shingkgrout in combination with
concrete plugs, and finished flush on the inside.

Manhole Rung Installation

Cast iron manhole rungs shall be grouted into mishon 300 mm centers.
Rungs shall be grouted into the sections immediaékr the sections are cast
and placed in for curing. Holes shall be filledtwiton-shrink grout.

Damp proofing

Outer surfaces of cast-in place manholes shall wengtwo (2) coats of
bituminous damp proofing at the rate of 1 per liter as directed by the Engineer
and in accordance with manufacturer's instructions.

Leakage Tests

After backfilling, the Engineer's representativel wiake a complete visual inspection of
the manhole. Any joint showing appreciable amowhieakage or any other defect shall
be plugged or repaired to the satisfaction of timgikeer. Manhole leakage shall not
exceed 0.35 liters/10min/m height/m diameter.

24.1.9

Cleaning

All new manholes shall be thoroughly cleaned ofsdl] debris and foreign matter of any
kind, prior to final inspection.
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PART -3- Concrete and Reinforced Concrete
3.1  Material and Workmanship

All materials used in the works shall be the bésheir kind and shall conform in quality
and treatment to the conditions herein specifiég: dontractor shall submit to the engineer
when required and at his own expense representdimples of all materials to be used in
the works.

All construction shall be executed by competentknw@n in accordance with the best
modern practice and to the satisfaction of the igegi. All contractors' site staff must be of
first class. Should the Engineer so request ininvgiitthe contractor shall immediately
replace any of such staff who is considered tombempetent.

3.2 Cement

Cement of type ordinary Portland cement accordingordan Standard specification No.
30-1993 shall be used.

Cement shall be delivered to the site of worksh driginal sealed and branded bags. No
cement shall be used which has been manufactué@)sinonths prior to its proposed use

on site. No cement shall be used which has bestorage for more than three (3) months
unless tested before use and found satisfactoagéordance with J.S.S. Cement shall be
stored on site in approved covered sheds withdvalhed raised floors.

The Engineers may refuse any cement which containsset or hardened lumps,
repowdered air-set materials, foreign matter ortamomation or which in his opinion is
unsatisfactory for any reason whatsoever.

3.3  Aggregate of Concrete

Fine and coarse aggregates shall be supplied froapproved source and shall comply
with Jordan standard specification No. 96.1993.

3.4  Grading of the Combined Aggregate

The grading of the combined aggregate shall balsigitfor making a dense concrete of
appropriate workability.

The proportions of fine to coarse aggregate todss un each class of concrete shall be
approved by the engineer.

For this purpose samples of aggregate proposetidbyContractor for use in the works
shall be submitted to the Engineer for testing. Engineer will carry out all necessary
tests at the contractor’s expense.
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3.5 Water

Water for mixing concrete shall be drawn from theblpc supply at the contractor’s
expense. The water shall enter the mixers at thedbpossible temperature and shall not
exceed 30° C.

3.6 Concrete Classes

. The various classes of concrete to be used in tksnare as shown below:

Estimated Proposed errMn;)éible Cube strength
Class of content of proportions of V\?ater cement test : kg/cnt
Concrete cement kg/n? aggregate ratio kg of 28 days after
of concrete %coarse %fine 9 mixing works
cement
I 400 60 0.48 300 watertight
11 250-300 40 60 0.55 200

. The different classes of concrete shall be usddllasvs:

Concrete class |, watertight for manholes, chamhtbrsst blocks, encasements,
benching or where specifically directed by the Biegr, Concrete class Il for fill
below pipes in trenches, blinding, street-crossings indicated on drawings.

3.7  Mixing and Placing of Concrete

All concrete shall be machine mixed with approveathines. The location of the missing
plants shall be agreed on with the Engineer anddh&actor must submit to the engineer
for approval before erection of any missing plaig proposed arrangements for the
storing of aggregates, batching and mixing of theccete.

The concrete shall be gently placed in position stmall not have free fall of more than 1
meter.

The concrete must be placed in its final positiothie works within 30 minutes after the
cement being wetted.

Concrete shall normally be consolidated by meansi@thanical vibrators. However, if
the concrete quantity to be placed in one locat®nless than one cubic meter
consolidation may be achieved by means of “pumpithg®’ concrete in the molds by
using a wooden stick. The slump for concrete tharssalidated must be fairly high and
the cement quantity increased accordingly to aehspecified strength.

3.8  Curing

Even though the concrete quantities poured at Emetion are small, all concrete must
be continuously kept moist for a period of at Iéasays after placing.
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3.9 Steel Reinforcement

Steel reinforcement expect for stirrups shall bimheed bars of high tensile billet —steel
with yield strength of not less than 4200kgfci8tirrups shall be of mild steel with an

ultimate tensile strength of not less than 3700ckg/ Deformed bars shall not be

provided with hooks. They shall be bent to an imaelius of not less than ten times the
diameter of the bar

Cleaning, placing, fixing, testing,...etc, shall badm in accordance with J.S.S. 441, 442/
1994.

3.10 Concrete Tests

Tests of concrete shall be carried out in accorelavith B.S 1881. Preliminary tests shall
be made by the contractor to determine suitableesaiRouting, tests shall be made for
cube strength with 6 cubes of concrete from eaafhcreding location taken in such
manner as may be specified by the Engineer. Thethiree cubes shall be tested after 7
days and if these cubes show an average strenggiv 89 per cent of the required
strength after 28 days the second three cubesltshédisted after 28 days.

If the Strength of the second three cubes doesneat the requirements, the concrete
structure the cubes represent shall be core testbe, cores’ test results do not meet the
requirements, then the ministry of public workseep and procedures regarding these
results shall be applied. All remedies and assediabsts shall be at the expenses of the
contractor

All costs in connection with the tests shall béhatcontractor’'s own expense.

3.11 Formwork Material

Timber for use in form work shall be of good qualihonabsorbent and free from loose
knots, shake and warped surfaces. Formwork forrebeshall be constructed in either of
the following materials as approved by the engineer

. Metal formwork with accurately aligned and clogérig joints.

. Plywood sixteen (16) mm thick on boarded timber.

. Other formwork systems suitable for the intendedppse and approved by the
engineer.

All formwork and form faces shall be non-absorbeesistant to water, and be fixed and
jointed in such a manner as to give grout-tightfgmly smooth and even —finished
surfaces (Fair Face).
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PART -4- Valves and Fittings
41  General

All valves, on any type of pipeline must be jointedhe pipe by flanges and shall have a
testing pressure of 1.5 times the nominal pressure.

Each valve shall be provided with a dismantlinghjpfor convenient installation or re-
installation of valves or similar items.

All valves shall be of the non — rising stem typaed shall be capable to withstand the
specified test pressure without taking.

The handwheel of all valves (including those whictorporate gear) shall be arranged
for clockwise closing. All handwheels shall havetheir periphery, the words OPEN and
SHUT and appropriately positioned arrows.

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

Each valve shall be supported with reinforced cetecthrust block without any extra
payment.

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

All pipe fittings and valves shall be supplied b tcontractor and be suitable for buried
installations.

Fittings unless otherwise specified shall be furadgwith a type of joint compatible with
the pipe system at the supplier's option. Any aatgphecessary to join fittings to the
adjacent pipes shall be provided within the conted@o extra charges.

All valves shall be supplied by the contractor ahéll be placed as follows:

. Valves of 200 mm (8 inch) nominal diameter and darghall be placed in
chambers as shown on the drawings.

. Valves of less than 200 mm (8 inch) N.D shall becpt in surface boxes which
should be supported by concrete as shown on thérdys.

. Surface box laid on PE piping system shall havguaie or hexagonal lid box to
differentiate from ordinary valve surface box whitdwve a circular lid design.

Catalogues and leaflets with the necessary infoomatechnical data, cross-sectional
drawings showing the component parts and mateoBlhe various valves and other
materials intended to be used in the works shéalistied with the tender.

All valves and fittings used for water network sle@mply with water application, same
for wastewater network.
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4.2 Gate Valves

Valves of maximum working pressure up to (25) b#rs, valve shall comply with (B.S
5163) or equivalent standard.

Valves of maximum working pressure greater thar) (28s, the valves should be flange
ended, cast iron globe type and shall comply vBt&.(5160) or equivalent standard.

Valves to be installed in concrete chambers, siladire necessary be of the short type to
gain space. The valves shall be of-the double #amyge, utilizing the same differential
pressure across the gate with screw less bonneectan, pressure loaded and pressure
sealed with easy assembly and dismantling of fonetiparts or otherwise with: stainless
steel connected bonnet.

All connecting material and rubber ring gasketsadapters shall be provided by the
supplier as necessary to connect the valve witratheining pipe material, without any
additional cost.

Surface protection of valve internal and externalpbastic enamel coat (epoxy resin)
applied by electro-static spray process.

Buried valves shall be supplied with stem nuts tiagpsleeves and extension spindles of
0.5m and 1.00 m length according to the requirementsite.

If necessary spindles have to be shortened. Theftdpe extension spindle (Key rod)
shall be fitted with cast iron surface box accogdiao DIN 4056 with pre-cast concrete
supports. The spindle itself shall be protectedabguitable PE or PVC guard tube
including tube covers. Valves to be installed abgr@und shall be provided with hand
wheels. All valves shall be supported by concréteks.

Valves with diameter200 shall be installed in concrete valve chambecsraing to the
standard drawings. These valves shall be operatesupplied hand wheels inside the
valve chamber.

Additionally these valves shall be equipped witke@sion spindles and surface boxes, as
described above, and as shown as a general datdiiieostandard boxes, as described
above, and as shown as a general detail on thdasthDrawings, Extension spindles to
be connected to the handwheels by stem unit cayglin

All accessories necessary (as described befor¢hdéoabove mentioned valve types shall
be included in the relevant unit rates for thosei@aar valves.

Min Diameter of handwheels for DN 250 : 500 mm
DN 200 : 400 mm
DN 150 : 315 mm
DN 125 : 315 mm
DN 100 : 315 mm

Valves with diameter < 200 mm shall be installedhi@ ground according to the standard
Drawings.
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One operating key shall be provided for every ll0esadelivered. One extra hand wheel
shall be provided for every 10 valves of 100, 16d 250 mm dia delivered. The keys
and hand wheels shall be included in the unit ratethe valves.

4.3 Air Valves

Air valves shall be of the combined type with agkar venting cross section, which
permits passage of large volumes of air for vaclmeaking and venting on starting up
and closing down, and with a small venting crosgise for release of small volumes of
air under full internal pressure.

Where shown on the drawings, automatic air vacumech @r release valves shall be
supplied with double orifice air valves with botiall and large orifices and an isolating
valve to permit inspection of the valve without gimg off the main. The air valves shall
be fitted with floats made of stainless steel witibber seating complying with DIN

17440, suitable for operation in tropical climat&sninimum of one float for each size of
valve shall be included in the delivery and in timé rates for the air valves.

The valve casings and covers shall be made ofirmastonforming to DIN 1693. Valve
spindles shall be made of stainless steel 20 GX&rding to DIN 17440.

Air valves shall be designed to limit water hamraects in water network, and all shall
conform to the working pressures of the pipe.

All air valves shall be supplied with flanged idolg valve separated from the air valve
body.

The isolating valves and all fittings required tstall the ARV shall be included in the
unit rates of the air valves.

Air valves shall be installed as follows:

. For black steel main pipelines, the contractorlstiztl a hole in the transmission
pipeline and install and weld a black steel pipeswitable length and diameter
provided with the appropriate slip - on flange watineck to suit the flanged air
valve

. For ductile iron main pipelines, the contractorlkimstall a suitable flange tee (T)
and install a pipe of suitable length and diameteorder to install the A.V
provided with a neck to suit the flanged air valve.

. The welding and the air valve pipes welded joimtgether with flanged joints
shall be properly protected in accordance withsiecifications.

. For HDPE pipelines, the contractor shall instadiugtable fitting to install the air
valve.
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4.4 Washout Valves

The types of Wash-Out specified for this contraghether in concrete chambers or
buried type are as shown on the Standard Drawigsvashouts will be constructed as
indicated on these Standard Drawings or as ingduoy the Engineer.

. For black steel main pipelines, the contractorIstatl a hole tangentially at the
lower part of the transmission main, install anddagesteel pipe of suitable length
and diameter provided with a slip - on welding ndélekge to suit the flanged
washout valve.

. For Ductile Iron main pipelines, the contractorlsiestall a suitable flanged tee
to install the flanged washout valve.

The washout pipes shall be extended to such ahergt reach discharge area as
is required for every particular site conditionred to flood the trenches or cause
any damage to the surrounding area.

. The welding and the W.O pipes welded joints togethi¢h flanged joints of the
valves shall be properly protected in accordandk tkie specifications.

. For HDPE pipelines, the contractor shall instawatable fitting to install the
washout valve.

The unit price of washout pipelines shall alsoune all concrete and other works at the
end of W.O pipelines (outlet structure with ripras)shown on the drawings.

4.5  Surface Boxes

Cast iron surface boxes with round lid accordingDitN 4056 shall be supplied and
installed for operation of valves as described urgige valves. Surface boxes shall be
suitable for a 100 KN load.

The surface box made of cast iron or ductile irballsbe situated at ground level on the
road or pavement.

The hinge of the lid shall be of non-corrosive miate Circular lids shall be used for
valves (gate and butterfly).

Surface boxes shall have a cold applied bitumirdask paint coating.

Surface boxes shall be supported by reinforcedretado suit the surface box as shown
on the drawings.

4.6  Dismantling Joints

Dismantling joint shall be provided and installedhaeach valve and/or where indicated
on the drawings for convenient installation ormstallation of valves or similar items.
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For prevention of any move of the pipe joints adjgdo closed valves, dismantling joints
shall be provided in general by restrained disnmagntbieces (short version) according to
DIN 2541 or DIN 2547 or flanged adapters as indidadn drawings or as directed by the
Engineer.

Body and glands of steel welded dismantling piestesl be of pressure similar to the
valve of pipeline connected to it, with bolts andsof stainless steel. Surface protection
by epoxy resin coating or equivalent quality. Reibbealing rings made of perbunan
material, nitrile rubber or equivalent quality, Bhee used

4.7 Accessories for House Connections

Accessories to be used in house/service connecsioals conform to the specifications
given hereunder:

4.7.1 Ferrule

Ferrule cock shall be designed with single outlettpfit suitable for HDPE service line
connections from mains. They shall be screw doype tthat can take the place of a
stopcock and designed as a main stem with a swiviét at 90 with control of water
flow via a threaded inner plug. The cock shallhavets with taper made threads to
(B.S21 and ISO 7/1).

The ferrule cock shall be easily "shut off" by meahan extended spindle attached to the
inner plug.

The design of the ferrule shall permit service linstallation via dry/under pressure
machines which mount on to the ferrule /saddlerabse

The screw down ferrule cock shall be manufacture@unmetal complying with (B.S
1400-LG2 or ISO R 1338) with minimum percentageiot complete with nitrile rubber
washers in accordance with (B.S 2494).

4.7.2 Saddle Strap
Saddles are required to be used as indicated amilbga for service lines connections.

Saddles shall be fixed around the existing and greposed main distribution lines

(mostly Black Steel Pipes) of diameters equal eaggr than 100 mm (4"). The Saddle
shall be of single strap design and in two padp, and bottom-bolted at both sides.
Saddles shall be design to suit tapping a hole upessure. The inside corners of the
saddle strap should be rounded to prevent diggitgthe pipes. The saddles shall be
manufactured from gunmetal to (B.S 1400-LG2 or IBQA338). The saddles shall be
supplied complete with the following:

. Bolts and nuts of stainless steel to (ISO 350&quivalents. Bolts head shall be
clearly marked with the manufacturer's name oidestification mark.

Consolidated Consultants 29



. Nitrile rubber sealing "O", suitable for servicendition to be fixed between the
disc and the pipe in groove in accordance with @194).

The saddles shall be suitable for use with scremnderrules. Saddles shall be tapped for
internal pipe threads in accordance with (ISO Hd B.S 21).

4.7.3 Self Tapping Ferrule and Saddle

Completely self contained integral cutter self iaggferrule and saddle shall be used to
connect the house connections directly to the (HD&Evice lines or /and loops. The
service saddle should be bolted around the serme and the house connection
connected via the ferrule pushfit outlet of 3@&ignment. The tapping may be dry or
under pressure.

The self tapping ferrule and saddle shall be martufad from gunmetal to (B.S 1400
LG-2 or ISO 1338) supplied completely with the doling:

. Bolts and nuts of stainless steel to (ISO 350&quivalents. Bolts head shall be
clearly marked with the manufacturer's name ordastification mark.

. Nitrile rubber sealing "O", suitable for servicenction to be fixed between the
pipe and the saddle in groove in accordance wit8 @94).

. Self drilling cutter of Aluminum Bronze in accordanwith (B.S 2874) or and
approved international standards.
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PART -5- Trenching, Backfilling and Compaction

5.1

5.2

Scope of Work

Furnish all labor, materials, equipment and incidEnnecessary to perform all
trenching for pipelines and appurtenances, inclydirainage, filling, backfilling,
disposal of surplus material and restoration ofc¢hesurfaces and easements.

Excavation shall extend to the width and depth shan the Drawings or as
specified and shall provide suitable room for ilstg pipe, structures and
appurtenances

The Contractor shall furnish and place all sheetimgcing and supports and shall
remove from the excavation all materials which tBagineer may deem
unsuitable for backfilling. The bottom of the exaien shall be firm, dry and in
all respects, acceptable. If conditions warrarg, @ontractor may be ordered to
deposit gravel for pipe bedding, or gravel refdir fexcavation below grade,
directly on the bottom of the trench immediatelieaexcavation has reached the
proper depth and before the bottom of the trenchk b@come softened or
disturbed by any cause whatever. The length of dpemch shall be related-
closely to the rate of pipe laying. All excavatisimall be made in open trenches.

All excavation, trenching, and related sheetinggchrg, etc. shall comply with the
requirements of OSHA excavation safety standards CER Part 1926.650
Subpart P). Where conflict between OSHA and otlpeciications exists, the
more stringent requirements shall apply.

Unless otherwise specified, all compaction shallabdeast 95 percent of the
maximum dry density in accordance with ASTM D1581&thod D.

Prior to the start of work the Contractor is reqdito submit his proposed method
of backfilling and compaction to the Engineer feview.

Excavation Support System Design Criteria

The Contractor has sole responsibility for the adey of excavation support
systems, preventing damage to adjacent structacestaer work, and job safety.
Excavation support systems shall be designed tpastithe sides of excavations
such that damage to adjacent structures by undemgnior excessive ground
movements outside the excavation is prevented.

Excavation support system design shall accountliosoil and water pressures
and surcharges from traffic, adjacent structurestenal stockpiles, construction

equipment or any other loads which will be imposadhe system at any stage of
excavation and bracing and construction of the Work

Design the excavation support system for stagedovamof bracing in
accordance with the sequence of concrete placeamenbackfilling.
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5.3

Design calculations and shop drawings for the exttan support system shall be
prepared by an experienced professional engineplogad by or retained by the
Contractor.

Review of the Contractor's shop drawings desidoutaions and methods of
construction by the Engineer does not relieve threractor of sole responsibility
for the adequacy of excavation support systemsjepterg damage to adjacent
structures and other work, and job safety.

The qualifications and experience record of the t@ator's designer of
excavation support system(s) shall be subject twosmal by the Engineer. The
designer of the excavation support system shalle havtotal of 10 years
experience with a minimum of 2 years experiencé wxcavation support system
design.

Testing and Monitoring

In-place soil compaction tests shall be performgdab independent testing laboratory
employed by and at the expense of the Contractor.

The Engineer shall review all testing procedured aquipment for conformance with
ASTM procedures. In the event the independent Eboy is not performing required
testing to the satisfaction of the Engineer, thegii®er shall direct the Contractor to
discontinue the services of the independent labograénd, at no cost to the Owner,
employ the services-of another laboratory accepttbthe Engineer.

Methods of Testing: The following tests will be uaed.

5.4

Gradation tests shall be in accordance with ASTN2Ddnd ASTM D2217. One
test shall be required for each type of backfilltenial at average intervals not to
exceed 500 meters of trench length.

Maximum density and optimum moisture content deteatron for common Fill
and Select Common Fill shall be in accordance wiBiM D1557. One test shall
be required for each type of backfill material aerage intervals not to exceed
500 meters of trench length.

For area fills, an in-place field density test viaé required for each 1000 m3 of
material placed. For pipelines, one in-place dgngst will be required at
average intervals not exceed 100 meters of tresrodthh.

In-place field density test procedures shall previtbr immediate on-site
determination of percent compaction. Results afgetoeported on the same day
to the Engineer.

Safety, Protection of Life and Property
The Contractor has sole responsibility for prevemtidamage to adjacent

structures and other work, and for job safety durexecution of the Work.
Excavation support systems where required, shadelsggned to support the sides
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of excavations such that damage to adjacent stegtby undermining or
excessive ground movements outside the excavatiprevented.

. Trench sides may be sloped or battered only inetlazeas where the increased
trench width will not interfere with existing suda features or the limits of
permanent rights-of-way. Trench sides shall be ufficgent slope to prevent
caving or sliding. Slopes shall not extend loweartithe limits shown on the
Drawings. Use of sloped or battered trench sidssligected to acceptance of the
Engineer.

. The Contractor shall furnish, put in place, andntan such sheeting and bracing
as may be required to support the sides of exaaatto prevent any movement
which could any way diminish the width of the exadon below that necessary
for proper construction, and to protect adjacenicstires from undermining or
other damage. Use of open sheeting is not acceptéibk sheeting and bracing
installed shall be in conformity with the designdacertification of this shall be
provided by the sheeting and bracing design enginee

Sheeting and bracing design shall account, fosalland water pressures and surcharges
from traffic, adjacent structures, material stotgi construction equipment or any other
loads which will be imposed on the system at aagestof excavation and bracing and
construction of the Work.

55 Excavation Restrictions

. Access for pedestrians shall be maintained to stres and residences adjacent to
the work at-all-times during construction.

. Utilities servicing structures and residences asfhacto the Work shall be
maintained at all times during construction.

. Excavation shall proceed "in-the-dry".
. In heavily congested areas and where maintainef§difone way, each way] is
difficult, open trenches shall be limited to no mdinan 50 meters.
5.6  Other Requirements and Restrictions

. The Contractor shall adhere to the applicable requents of all ordinances,
codes and regulations of authorities having jucioin over safety of excavations.

. Active utility lines damaged in the course of coastion operations shall be
repaired by the Contractor or replaced immediaélyo cost to the Employer.

. The Contractor shall conduct earthwork operatioascontrol dust, noise,
vibrations and maintain clean streets accessingitbe
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5.7

5.7.1

5.7.2

Materials
Materials for Excavation Support

Steel Sheet Piles: A continuous interlocking typ8TM A328 standard grade,
non-damaged, with cross-sections selected for de@mnise.

Soldier Piles and Bracing: Structural steel for asesoldier piles and in bracing
systems shall conform to the current edition of SBI' Specification for the
Design, Fabrication and Erection of Structural Si@eBuildings".

Timber: Structural grade having a minimum allowabteking stress of 1100 psi.
Basis for determination of minimum allowable workistress shall be ASTM
D2555 and ASTM D245.

Welding: Welding shall conform to American Weldiggpciety Code D1.0 for
Welding in Building Construction.

Trench Box: A steel box designed with suitable vilaitkness and cross bracing
for excavations typical to this project.

Earth Materials
Common Fill

Common Fill shall consist of mineral soil substaliyi free from organic
materials, loam, wood, trash and other objectiomahhterials which may be
compressible or which cannot be properly compac@&anmon Fill shall not
contain stones larger than 100 mm in largest dimarend shall be well graded.
Common Fill shall not contain stone blocks, brokencrete, masonry rubble or
other similar materials. It shall have physicalpg®dies such that it can be readily
spread and compacted during filling.

Select Backfill Material

Select backfill material for trenches under dirade footpaths and side walks
with plasticity index less than 10 as determinedB®y1377 with a maximum dry
density greater than 1.6 gram/cm3 according to datah Proctor density and
ASTM D1557 Modified Proctor. In addition it shalbhcontain stones larger than
50 mm in largest dimension.

Sand UPVC and HDPE Pipes Bedding
+  Sand for ductile iron pipe embedment shall corefistatural silica sand or,

subject to approval of the Engineer's Represemtabther inert materials
with similar characteristics having durable paetcl
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« Sand from different sources of supply shall notnliged or stored in the
same pile nor used alternately in the same classons$truction without
permission from the Engineer's Representative.

« Sand shall be uniformly graded and shall conforrtheofollowing grading
requirements.

Sieve Size in mm Percent Passing
By Weight (%)
(AASHTO T27)
9.5 100
476 95-100
1.19 45-80
0.30 10-30
0.15 2-20

/7

« Sand shall not contain deleterious substances ¢essxof the following

percentages:
AASHTO Test Material gzrscs?:;
Method By Weight No. (%)
Clay Lumps T112 1
Coal and lignite T113 1
Material Passing No.
200 sieve Tl 3

Total deleterious substances including the abowk sirale, alkali, mica,

coated grains, and soft and flaky particles shatl exceed 6 percent-by
weight.

« The Contractor shall submit to the Engineer's Regtative samples of
proposed Sand. The proposed material must recbeapproval of the
Engineer's Representative prior to use on the €roje

. Select Graded Aggregate for Under Road Surfaces

«  The top 300 mm of pipe trench under road surfacespavements shall be
filled, watered and compacted with select gradeptegate.

+ Select graded aggregate for first 300 mm under rpame shall be sound,
naturally occurring material or angular crushedstaclean and free from
organic matter and unsuitable material or otheetéelous substances and
in such condition that it can' be readily compactedier watering and
rolling to form a firm and stable layer. It shaél graded as follows:

Sieve Size in (mm) Percent Passing
(%)
375 100
25.0 60-100
19.0 55-85
4.8 35-60
2.4 25-50
0.425 15-30
0.075 8-15
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. Graded Aggregate for Trench Backfilling

«  Backfilling 300 mm under the pavement to the tophef pipe bedding shall
be with graded aggregate.

+ Graded aggregate for the area 300 mm under paveimehe top of the
pipe bedding shall be sound, naturally occurringemal or angular crushed
stone, clean and free from organic matter and itatde material or other
deleterious substances and in such condition thatan be readily
compacted under watering and rolling to form a fand stable layer.

Sieve Size in (mm) Percent Passing
(%0)
50 100
25 55-85
4.8 30-65
0.425 8-40
0.075 0-15

. Structural Fill

Structural fill shall be used under pipeline stunes if existing material is
unsuitable. Structural Fill shall be clean and fireen loam, rubbish, wood, trash
or other objectionable materials which cannot beperly compacted. Structural
Fill shall be graded within the following limits:

Sieve Size in (mm) Percent Passing
(%0)

20.0 100

16.0 80-95
12.5 50-80
8.0 30-70
4.8 20-50
0.50 5-20
0.15 0-10

Where Structural Fill is used it shall be placed5® mm thick lifts with each lift
compacted to at least 95 percent of maximum drysiteras determined by
ASTM D1557.

5.8  Execution
5.8.1 Site Preparation

Ground surfaces within the construction areas efwirking site shall be cleaned of all
brush, debris, and surface vegetation. Stumps @otd shall be completely grubbed and
removed. Matted roots shall be removed regardléssze. Surface vegetation shall be
removed complete with roots to a depth of not lg&s 100 mm below the ground
surface.

All areas and all trees shown on the Drawings aigiated by the Engineer to remain,
shall be protected from damage by all constructiperations. Permissions should be
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obtained from the owners and acceptance of thengegifor Additional trees or groups
of trees which should be removed to carry out tbekw

Clearing operations shall be conducted in a manoeprevent falling trees from
damaging trees designated to remain. Protectidree$ designated to be preserved shall
include barrier or fence protection, trimming afds and preventing stockpiled material
from covering tree trunks.

All combustible and other waste material resulfiragn construction operations shall be
removed within the limits shown and disposed oahy at the expense of the Contractor.
Open burning is not permitted.

Remove and stockpile all topsoil within a minimuepth of 200 mm from surfaces to be
excavated, from fills, and from any other areashensite of the Work where the original
ground surface will be covered or damaged. Afteptiler Work has been completed in
each area, topsoil shall be placed and gradecetsatisfaction of the Engineer.

5.8.2 Trench Excavation

Trench excavation shall include material of eveegdtiption and of whatever substance
encountered. Pavement shall be cut with a saw, lvdrggneumatic chisel along straight
lines before excavating.

The Contractor shall strip and stockpile topsodnir agricultural or vegetated areas
crossed by trenches. At the Contractor's optigrsdid may be otherwise disposed of and
replaced, when required, with approved topsoilcpfad quality.

While excavating and backfilling is in progressaffic shall be maintained, and all
utilities and other property protected.

Trenches shall be excavated to the depth indicatedhe Drawings and in widths
sufficient for laying the pipe, bracing and for pping and drainage facilities. The bottom
of the excavations shall be firm and dry and inrafipects acceptable to the Engineer.
Trench width shall be kept to a practical minimum.

Excavation and dewatering shall be accomplishednsthods which preserve the
undisturbed state of subgrade soils. The trenchlmeagxcavated by machinery to, or just
below the designated subgrade, provided that na&termaining in the bottom of the

trench is no more than slightly disturbed. Subgrsaiés which become soft or loose, or
otherwise unsatisfactory as a result of inadequeteavation, dewatering or other
construction methods shall be removed and replagesdreened gravel fill as required by
the Engineer at the Contractor's expense.

Clay and organic silt soils are particularly sugitdg to disturbance due to construction
operations. When excavation is to end in such ,sthiks Contractor shall use a smooth-
edge bucket to excavate the last 0.3meter of depth.
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5.8.3 Disposal of Materials

Excavated material shall not be stacked on thelréank to assure access to residences.
Inconvenience to traffic and abutters shall be d@dias much as possible. Excavated
material shall be segregated for use in backfilasgpecified below.

It is expressly understood that no excavated-nadtesihall be disposed of by the
Contractor except as directed by the Engineer. Whsposal of surplus materials has
been approved by the Engineer, the Contractor slwlo in areas approved by the
Engineer and local authorities.

As a matter of general practice, the excavated maatehall be hauled and stored at a
location provided by the Contractor. When requiredhall be re-handled and used in
backfilling the trench.

5.8.4 Sheeting and Bracing

Sheeting shall be plumb and securely braced addirtigosition. Sheeting and bracing
shall be adequate to withstand all pressures t@lwthe structures or trench will be
subjected. Any movements or bulging which may ocshiall be corrected so as to
provide the necessary clearances and dimensions.

Care shall be taken to prevent voids outside oftieeting, but if voids are formed, they
shall be immediately filled and rammed. Where saiinot be properly compacted to fill
a void, lean concrete (Class C-150kg/cm2) shalubed as backfill at no additional
expense to the Employer.

For purposes of preventing damage to structurdgjest or property whether public or
private, leave in place and embed in the backKfiBlzeeting and bracing as either directed
in writing or agreed to by the Engineer. The Engmenay direct that sheeting and
bracing be cut off at any specified elevation. $ingedirected or agreed to by the
Engineer to be left-in-place shall be paid for la¢ wnit rates listed in the Bill of
Quantities. The Contractor shall not be paid egtrsts for sheeting left-in-place to rectify
a situation created by the Contractor's own actswssions. If after the commencement
of excavation, a risk situation develops for reasoat related to construction activities,
the Engineer may direct that the sheeting be iefiace. Such situations may include
third party activities or conditions that could nwave been reasonably foreseen by a
prudent Contractor.

Any instruction in this case will be issued in wig and payment will be made in
accordance with the Bill of Quantities. Where ire thpinion of the Engineer a risk
situation occurs as a result of acts or omissignghb Contractor, no payment will be
issued.

Subsequently, if the Contractor chooses to rembeesheeting, he must submit to the
Engineer a written recommendation from the desigihéne sheeting and bracing system
prior to removing the sheeting. The designer shigit the site, review the structural
condition of the adjacent structures and make recendations for proper removal
techniques so as not to endanger the constructiber structures, utilities-or property.
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For all cases, authorization for payment for theesimg left-in-place will be made only if
the sheeting is within the "Zone of Influence" loé tadjacent structures or utility, the zone
of influence will be determined based on existiitg sonditions and shall be acceptable
to the Engineer. In all cases of payment for shgeleft-in-place, the Contractor must
obtain written authorization from the Engineer ptio backfilling the trench. Under no
circumstances shall payment for sheeting left-aeplbe made after the trench has been
backfilled.

The right of the Engineer to order sheeting andibrpleft in place shall not be construed
as creating any obligation on his part to issuésurders, and his failure to exercise his
right to do so shall not relieve the Contractomirdiability for injury to persons or
damage to property occurring from or upon the wodcasioned by negligence or
otherwise, growing out of a failure on the parttbé Contractor to leave in place
sufficient sheeting and bracing to prevent anymgar moving of the ground.

All timber sheeting installed to below the sprimgel of an adjacent pipe shall be cut off
and left in place below the level 300 mm abovepipe crown. The cost of this sheeting
is construed be included in the linear meter cogte pipe.

The Engineer may approve removal of sheeting ilestdlelow the pipe spring line if in
the opinion of the Engineer, removing this sheetinld) have no adverse affect on pipe
bedding, subgrade soils or other works.

All sheeting and bracing not left in place shall deefully removed as the backfilling
proceeds in such manner as not to endanger thérectien or other structures, utilities,
or property. All voids left or caused by withdrawafl sheeting shall be immediately
refilled with sand by ramming with tools especialgapted to that purpose, or otherwise
as may be directed.

5.8.5 Test Pits

The Contractor maybe required to excavate test fotsthe purpose of locating
underground utilities or structures as an aid ialdshing the precise location of new
work.

Test pits shall be backfilled as soon as the deésirmation has been obtained. The
backfilled surface shall be maintained in a satisfiey condition for travel until
resurfaced as specified.

5.8.6 Excavation below grade and Refill

Whatever the nature of unstable material encouditerethe groundwater conditions,
trench drainage shall be complete and effective.

If the Contractor excavates below grade througbreor for his own convenience, or
through failure to properly dewater the trenchdisturbs the subgrade before dewatering
is sufficiently complete, he may be directed by Hregineer to excavate below grade as
set forth in the following paragraph, in which case work of excavating below grade
and furnishing and placing the refill shall be pemfied at his own expense.
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If the material at the level of trench bottom ceisiof fine sand, sand and silt or soft
earth which may work into the crushed stone beddotwithstanding effective drainage,
the subgrade material shall be removed to the-exiieected and the excavation refilled
with a 150 mm layer of coarse sand, or a mixtusslgd from coarse sand to the fine pea
stone, as approved by the Engineer, to form ar fliger preserving the voids in the
crushed stone bed of the pipe. The compositiongaadation of the graded mixture shall
be approved by the Engineer prior to placement.graded mixture shall then be placed
in 150 mm. layers thoroughly compacted up to themab grade of the pipe. If directed
by the Engineer, coarse aggregate shall be usedffibiof excavation below grade.

5.8.7 Backfilling

As soon as practicable after the pipe has beerataidointed, backfilling shall begin and
thereafter be prosecuted expeditiously. Beddingeriatas specified for the type of pipe
installed, shall be placed up to 0.3 meters ovepipe.

Where the pipes are laid "cross country” or in opels, the remainder of the trench
shall be filled with common fill material in layensot to exceed 0.30 meters and
compacted to 95 percent maximum dry density in @@oae with ASTM D698 and then
mounded 0.15 m above the existing grade or astdaetVhere a loam or gravel surface
exists prior to cross country excavations, it shallremoved, conserved and replaced to
the full original depth as part of the work undee pipe items. In some areas it may be
necessary to remove excess material during the-clpgrocess, so that the ground may
be restored to its original level and condition.

Where the pipes are laid in streets, the remaiofigtre trench up to a depth of 0.3 meters
below the bottom of the specified permanent pawshgll be backfilled with graded
aggregate and thoroughly compacted to 95% demsigcordance with ASTM D1557 in
150 mm layers.

The sub base layer for paving shall be select gradgregate thoroughly compacted to
95% density in accordance with ASTM D1557 in 150 tagers.

To prevent longitudinal movement of the pipe, dumgpbackfill material into the trench
and then spreading will not he permitted until gpecified bedding material for the
specific type of pipe has been placed and compdotadevel 0.3 meters over the pipe.

Backfill shall be brought up evenly on all sidesick layer of backfill material shall be
thoroughly compacted by rolling, tamping, or vilomgt with mechanical compacting
equipment or hand tamping, to the required comeactf rolling is employed, it shall be
by use of a suitable roller or tractor, being calréd compact the fill throughout the full
width of the trench.

Critical fill areas, as designated on the Drawimgsby the Engineer, shall require
moisture conditioning so that the moisture conientvithin 3 percent of the optimum
moisture content at the time of compaction. Ithe Contractor's responsibility that he
obtains his own water for all moisture conditionogerations.

Where other methods are not practicable, compacsioall be by use of hand or
pneumatic ramming with tools weighing at least K8) The material being spread and
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compacted in layers not over 150 mm thick. If neaeg sprinkling shall be employed in
conjunction with rolling or ramming.

Backfill around pipeline structures shall be seleatkfill material. All backfill shall be
compacted, especially under and over pipes conméatthe structures, to 95%maximum
dry density in accordance with ASTM D1557 in 150 naryers.

Broken bituminous paving shall not be placed inkiiding.

All road surfaces shall be hose-cleaned immediagdtgr backfilling. Dust control
measures shall be employed at all times.

5.8.8 Restoring Trench Surface

Where the trench occurs adjacent to paved stieeshpulders, sidewalks, the Contractor
shall thoroughly consolidate the backfill and shalhintain the surface as the work
progresses. If settlement takes place, he shalkiimtely deposit additional fill to restore
the level of the ground.

In and adjacent to streets, the top 300 mm layetrexich backfill shall consist of
compacted select graded aggregate.

The surface of any driveway or any other area wtsdisturbed by the trench excavation
and which is not a part of the paved road shatelseored by the Contractor to a condition
at least equal to that existing before work began.

Consolidated Consultants 41



PART -6- As-Built Drawings

The Contractor on substantial completion of theks®ubmits as-built drawings for all
works, Contract Drawings should be redrawn by thent@ctor, checked by the
Engineer and submitted to the Client as-built dreiincorporating all changes and
amendments and details required by the Engineer.

The contractor shall keep records of "As-built"wiirggs throughout the progress of the
works, and shall produce a complete set of "Astbdilawings for the whole Contract
area.

Regarding to as-built drawings, the contractor shabide by the followings:
. Use pure white permatrace paper thickness 0.07mmn{ram)

All drawings must contain the following details:

<> Cover sheet.

<> List of drawings, location and key plan.

Site plan (Scale 1/500).

Plot extension (Scale 1/500).

Site works plan including retaining walls (HorizahtScale 1/500,
Vertical Scale 1/100).

AR )
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<> Water supply network layout, with all actual distes between fittings,
ends of pipes, and distance from sidewalk.

<> Sewers network layout (Scale 1/500) and profileorizbntal Scale
1/1000, Vertical Scale 1/100).

X Any drawings required by the client for any workeeuted in site.

. Regarding to as-built drawings for water, sewer atorm water drainage
networks, the contractor should abide by the foilgixand /or as Water Authority
requirements:

5

%

Plan drawings should be with scale:1/500 and 1/2500

For profiles use Scale 1/1000 horizontal and 1Ak@ical.

Use pure white permatrace paper thickness 0.07mm.

All plans should be drawn on standard paper sizeoA&s required by

5

%

5

%

*
0.0

Water Authority.

X All profiles should be drawn on standard paper $izeor as required by
Water Authority.

X All sewer profiles must contain:

(a) Description of all manholes (cover, diametectading to water
authority specifications.

(b) Type and diameter of pipes connecting betweanhuales.

(c) Natural ground (N.G, S.C, WADI, CON., ASP).

<> In the case of joining of two lines, each line ddobe labelled by
(connected with line ...) at the shared manhole.
R The distances that should be drawn on profilesulshetart from zero

point (EX.MH).
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<> When executing of cast in-situ manholes, (C.l.Suptbe written.

<> All profiles and drawings should be prepared, weluired accuracy as

follows:

- Original copy on pure white permatrace paper 0.0#imokness.

- Sepia copy (one copy).

- Blue print (three copies).

- The contractor should provide the client with sofipy, which
contains as-built drawings and should obtain thentlapproval for
the type of paper that should be used for orighogies.

R The Engineer's Representative must check all tberdedrawings before
being submitted to the client, also the names o¥eswr, contractor's
engineer, the engineer's representative and thgatsires should be
recorded on all drawings.

<> The title of the drawings must be unified in thdaehed standard
drawings.
X Each house connection station, length and inverellat the plot

boundary should be shown on the profiles.

X No part of the road, which doesn't have a pipejnefile, has to be
shown.

X As built drawings shall not be paid for separatatyl shall be deemed to
be included in the rates of sewers, water and steater drainage supply
executions.
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Note

Refere to WAJ General Technical Specification in cse of any conflict.
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STORM WATER DRAINGE WORKS



PART (2): EARTHWORKS

General

The Specification for Highway and Bridge Constractissued by Ministry of Public
Works and Housing in 1991, section 2.09 (Excava#od Structural Backfill) shall

be applied to the earthworks taking into considenathe amendments provided in the
following sections.

2.09 Excavations and Structural Backfill
Sub-Section 2.09.4 MEASUREMENT
- Modify Clause No. (4) to read as follows:

4. Structural Excavation shall be measured by cubieter of material
excavated for the major structures, hauled awaydismbsed of as directed,
or stockpiled on or in the vicinity of the Workspcathe excavated areas
backfilled, completed and accepted.

- Amend Clause No. (6) to read as follows:

6. Sub excavation of unsuitable material, haulecgyawnd disposed of as

directed, and backfilling with approved materialtbé excavated areas shall

be measured and paid for as Unclassified StruckExehvation.

- Delete the Pay Items and replace by the following

Pay Item Unit of Measurement
(1) Unclassified Structural Excavation Cubic Mgmr.m)

(For structural element)
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PART (5): CONCRETE, STEEL & STRUCTURES

General

The Specification for Highway and Bridge Constractissued by Ministry of Public
Works and Housing in 1991, section 5.01 (Concratd &oncrete Mixes and
Testing), section 5.03 (Steel Reinforcement andng)x section 5.13 (pipe culvers,
storm drains, and utility ducts), section 5.14 iolrge and utility structures), section
5.15 (Waterproofing for Structures) shall be appli® all works in PART (5)
concrete, steel and structures taking into conaioter the amendments provided in
the following sections.

Sub-Section 5.01.2 MATERIALS

Add the following to 5.01.2.1:

Unless otherwise noted in the Specification, Dr@simor instructed by the Engineer,
Ordinary Portland cement shall be used.

Sub-Section 5.01.4 CONCRETE STRENGTH REQUIREMENTS
Add the following:

Unless otherwise shown on the Drawings and BifQaantities:

a) Concrete Class 15 shall be used in all plaircieia, such as mass concrete,
blinding etc.
NB. - The minimum cement content should also satighe durability

requirement as shown on table 5.5 A, table 5.&Blet5.5 C and table 5.6
of the General Specifications.

Sub-Section 5.01.8 MEASUREMENT

Add and amend to 5.01.8.2 the following:

Concrete shall be measured for different structal@ments as shown in the Bill of
Quantities.

Measurement and Payment shall be based upon diffelesses of concrete as mentioned
in Pay Items irrespective of type of form and/dséavork and irrespective of class of
surface finish.

Add the following to 5.01.8.4:
1) Where Pay Items for any items are not providgethe Bills of Quantities, the

works prescribed in respect of such items or teest shown in the drawings
shall not be measured for direct payment but dfeltonsidered as subsidiary
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works the cost of which shall be deemed to be awduin the Contract prices
for Pay Items.

2) Shear key, induced contraction joints, expanga@nts or any other items
shown in the drawings shall not be measured factlipayment, but shall be
considered as subsidiary to the concrete, theafoshich shall be deemed to
be included in the Contract prices for pay items.

3) The removal of concrete sections, and the atibn of the existing concrete
elements — if any — which involves the exposureeaiforcement to provide
the required reinforcement lab length shall not rbeasured for direct

payment, but shall be considered subsidiary tactmerete, the cost of which
shall be deemed to be included in the Contraceprior pay items.

SECTION 5.03 STEEL REINFORCEMENT AND FIXING
Sub-Section 5.03.2 MATERIALS
Add and amend as follows:
1.1  Reinforcing steel bars shall be deformed béaidsigh tensile strength, Grade
60, conforming to JSS/441/1986 or AASHTO M31M (ASRE15M).
SECTION 5.13 PIPE CULVERS, STORM DRAINS, AND UTILIT Y
DUCTS
Sub-Section 5.13.1 SCOPE
Add the following:

1. Reinforced Concrete Pipes (RCP) type shall kel der proposed drainage
system as shown on the drawings.

2. Plastic Pipes (PVC) type shall be used for psedosoakaway system as
shown on the drawings.

Sub-Section 5.13.4 MEASUREMENT
- Delete Clauses 1 and 2 and replace by:

1. Reinforced Concrete Pipe, shall be measured bgnlinf each pipe
size and type furnished, installed or construdbeakfilled, completed,
and accepted.

2. Storm Drains and Utility Ducts shall be measuredlibyn. of each
size and
type furnished, installed or constructed, bacldilleompleted, and
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accepted.

- Add the following new clauses:

12.

13.

(1)

(2)

The quantities, measured as provided above, skapdid for at the

contract price per unit of measurement, for the ipays listed below
which price and payment shall be full compensatarfurnishing and

placing all materials including all labour, toolsents, equipment and
incidentals necessary to complete the work destiitbéhis section.

Pipes connected to Manholes or inlets from eithedseshall be
measured as storm drain pipes.

- Delete Pay Items and replace by:

Pay Item Unit of Measurement

Storm Drain R.C. Pipe Linear Meter (Lin.m)
(each diameter and type)

Plastic Pipes (PVC) Linear Meter (Lin.m)
(each diameter and type)

SECTION 5.14 DRAINAGE AND UTILITY STRUCTURES

Sub-Section 5.14.1 SCOPE

- Amend Clause No. (1) to read as follows:

1.

This work shall consist of the construction of tapits, manholes, and
curb inlets and similar structures in connectiothvihe drainage from
the surface and below the surface of land and pandeces.

Sub-Section 5.14.4 MEASUREMENT

- Delete this sub-section and replace by:

1.

Manholes, shall be measured by the number manloaestructed,
completed and accepted including furnishing andallaion of all
materials, frames, covers and steps etc.

No separate measurement shall be made for any a&iwayshoring,
sheeting or backfilling, or for breaking into exig} pipes in order to
install new manholes, all such work being considexebsidiary to the
construction of the manholes, and for which no sspgpayments will
be made.
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3. No separate measurement shall be made for frandeshanhole covers
as shown on the Drawings which shall be considsudxidiary to the
relevant pay items of manholes.

4. The amount of completed and accepted work, measw@dovided for
above, will be paid for at the unit prices bid peumber for
“Manholes”, of various types as specified in thdl Bf Quantities,
which prices shall be full compensation for all @xation, shoring,
sheeting, trimming, blinding and for furnishing armacing all
materials, for all labour, backfilling, paintingg@pment, forms tools
and all other items necessary for the proper catioplef the work.

Replace pay items (1) and (2) by the following:

Pay Item Unit of Measurement
(1) Manhole Number (No.)
(2) Inlet (each type) Number (No.)
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MECHANICAL WORKS

1.0 PIPES

1.1 DUCTILE IRON (DI) PIPES AND FITTINGS

1.1.1 Materials

Ductile iron pipes shall conform to the requirenseat “Ductile iron pipes, fittings
and accessories for pressure pipelines” (ISO 25&So04772) or other internationally
accepted standards which ensure an equal or highality than the standard

mentioned. All pipe work shall be class K9 unleiserwise stated in the Contract
Documents.

DN mm Wall Thickness mm

400 8.1

1.1.2 Design Conditions Requirements

Each length of pipe shall be designed to withstidmedrelevant test requirements of
ISO. 2531. Hydrostatic pressure tests shall beopeed prior to coating or lining of

pipes.
1.1.3 Joints

Ductile iron pipes and fittings shall be manufaetiwith spigot and socket ends in
which the seal is achieved by means of a suitadtigined rubber gasket (push-on
joint). The gasket shall be of such size and shbpt when joined in accordance
with the manufacturer’s instructions, it shall pde a positive seal within the
manufacturer's range of maximum joint deflectiondawithdrawal under all
combinations of joint and gasket dimensional talees and in the range of pressure
specified.

The joint shall be capable of accommodating thegitodinal movement resulting
from a change in temperature of the pipe of Gfreles Celsius without loss of water
tightness.

The manufacturer’s allowable joint deflection shatit be more than :

5 degrees up to DN 300

4 degrees for DN 400

3 degrees for DN 500 to DN
600

Where flanged connections are covered by backfdtemal, then all flanged joints
shall be wrapped in Denso Tape or similar approved.

Where connections are in valve chambers then boltss and washers shall be of
stainless steel.
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All connecting materials and rubber ring gasketisglsreinforced) or adaptors shall be
provided by the supplier as necessary to connecvdives and any other fittings to
the adjoining pipe material, without any additionakt.

“Push-On” joints of any type could be used, thais$athe pressure as specified in the
Tender Documents (test pressure = 1.5 x Nominaspire) and shall be according to
ISO 25310r equivalent.

1.1.4 Rubber Ring Gaskets

Unless otherwise indicated rubber ring gasketpijpe installation shall be vulcanized
rubber or vulcanized synthetic rubber in accordanith the International Standard

ISO 4633. Reclaimed rubber may not be used. $emffid_ubricant as recommended
by the pipe manufacturer shall be provided for pistallation plus five (5) percent as
surplus material costs to be included in the umiés. Lubricant containers shall be
adequate for extended storage and the pipe maotdacthall supply instructions for

storage limitations and environment.

1.1.5 Fittings

Fittings shall be made of ductile iron (ISO 2531jlmpush-on flexible joints . The
pressure class of fittings and special castingdl dleaclass K12 for fittings without
branches and K14 for fittings with branches (unleggerwise stated in the contract
documents)

1.1.6 Thrust and Thrust Anchors

Bends, tees, tapers, plugs, caps, valves...etc. aairon pipelines or as indicated
on drawings shall be well braced against undistlirbal at the edge of the trench
with concrete anchor and thrust blocks. The coecsietll contain 300kgs of cement
per cubic meter of concrete and the aggregategratled and the workmanship shall
be in accordance with good practice to the satisfacof the Engineer. The

dimensions and steel reinforcement shall be in r@ecwe with typical sections

shown on the detailed drawings or otherwise asticeby the Engineer.

The blocks shall, unless otherwise shown or dicetig the engineer, be so placed
that the pipe and fitting joints will be accessife repair.

Where it is not possible to brace against undistirboil, suitable fetters shall be
arranged as directed by the Engineer.

1.1.7 Pipe Lengths

Pipe lengths shall be 6m in accordance with ISQL253

1.1.8 Lining

Ductile iron pipes and fittings shall have a biashace cement mortar lining . It shall

be applied so that it adheres strongly to the pip®r pipes the lining shall be as
specified in ISO 4179 and shall be applied by ardagal process. The lining on
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fittings shall also conform with ISO 4179 and shadl applied by a projection method
or by hand application with respect to thicknessstoaight pipes of the same diameter.

The cement mortar lining thickness for pipes antihfis will be in accordance with
ISO. 4179. A thickness tolerance of plus 3 mm basedhe normal value shall be
permitted on pipes and plus 6 mm on fittings.

As an alternative the fittings can be internallptpcted with a bituminous paint in
accordance with (ISO 2531) or with a 150 micronaimum thickness special fusion
bonded powder epoxy coating.

1.1.8 External Coating

Ductile iron Pipes ( DIP.) shall be provided wittarsdared external coatings for
normal soil, ie. Metallic zinc layer, with bituminse paint according to ISO. 8179.
Fittings shall be protected with bituminous coating

When corrosive soils are encountered, Pipes anihgt shall be supplied with
polyethylene sleeving of 200 microns minimum thieks according to BS. 6076, DIN.
30674 or 1ISO. 8180 or approved equivalent standards

1.1.9 Marking

Each pipe and fitting shall bear the mark of tharyd manufacture, nominal diameter,
and the word “DUCTILE” on the body of the pipe dtihg. The marks may be cast
on, painted or cold stamped.

1.1.10 Testing and Inspection at Place of Manufacte

Inspection for external appearance, shape, dimesisand weight shall be carried out
on each pipe and fitting. Pipes and fittings shallcoated with care to avoid warping.
All pipes and fittings shall be sound and free freunface defects.

Each pipe centrifugally cast shall be subjectedh® hydrostatic pressure test as
specified in ISO 2531. Each fittings and accessuoy centrifugally cast shall be
subjected to a leak tightness that carried out waker or air as specified in ISO 2531.
Any pipe or fitting that leaks or does not withstahe test pressure shall be rejected.

Mechanical tests for hardness, tensile strengtt,edongation shall be performed on
test pipes selected at random out of castings gauplots. Each lot shall be made up
of pipes cast successively and shall comprise A8$sp

Consolidated Consultants 52



1.2 High Density Polyethylene Pipes and Fittings
1.2.1 General

High Density Polyethylene pipes shall comply wiB0 4427 - 1996 (E) and ISO 161
-1:1996

The pipes shall be designed for a nominal workingsgure Class of PN 16. Pipes
shall be jointed with push-fit coupling, compressidittings, electro-fusion, or
mechanical fittings.

Pipes designated as PE 100 shall have maximum alewhydrostatic design stress
of (8) MPa and Minimum Required Strength (MRS)16f MPa at 50 years and 20
°C.

The nominal outside diameter and wall thickness(R¥100) pipes are as shown in
the following table:

Wall Thickness of Polyethylene Pipes (PE100)

Nominal Outside Diameter Wall Thickness
(mm) (mm)
450 40.9

The length of the coiled pipes shall be 50-100 rat@ight lengths, if the pipes are to
be coiled this must be done at temperature nottkess 30°C. For sizes > 63 mm all
coils shall be securely banded with tough tape Wwitiannot be removed except by
butting.

The minimum diameter of the rollers for coiled pgi®ould be such that kinking of
the pipe is prevented.

The minimum internal diameter of the rollers shadt be less than 24 times the
nominal outside diameter of the pipe with a minimoih00 mm.

The ends of the pipe shall be plugged or covered.
1.2.2 Materials

The pipes shall be manufacture from polyethylengaining only those antioxidants,
UV stabilizers and pigments necessary for the nmatufe of potable water pipes and
shall be either black or black with blue striped aomply with (ISO 4427).

The Contractor shall provide an approved thirdypeettificate to verify the above.
Materials in contact with or likely to come intorgact with potable water shall not
constitute a toxic hazard, shall not support mi@b@rowth and shall not give rise to
unpleasant taste or odor and cloudiness or disaibor of the water. Concentration of
substances, chemicals and biological agents leafthed materials in contact with
potable water, and measurements of the relevarnolgptic /physical parameters
shall not exceed the maximum values recommendédebWworld Health

Consolidated Consultants 53



Organization (WHO, 1984) or as required by the EEGuncil Directive of 15 July
1980.official Journal of the European Communitie229 pp.1 1 to 29) on the quality
of water intended for human consumption, whichdagethe more stringent in each
case.

Material of unknown composition shall not be us@dly Polyethylene granules that
are approved and listed by International approedids (i.e. DVGW Germany / DWI
UK or equivalent) shall be used in the manufactuohPE pipes supplied.

Recycled material generated from a manufacturevis production of pipes should
not be used.

Non-metallic products in contact with or likely thmme into contact with potable
water shall comply with the requirements of BS 6XID6

Carbon black content according to ISO 6964.

The pipe manufacturer shall provide evidence ofrtbminal values of the density
and melt flow rate (index) of the raw material.

The density of the raw material (compound) shatlb®less than 0.945 gm/cm3. The
pipe manufacture shall provide evidence of the mawvalue of the density once at
the beginning of the contract upon delivery of mateon site, and as instructed by
the Engineer.

Density test for raw material and pipes shall bégomed according to 1ISO 1183 or
equivalent.

Melt flow rate (MFR) this shall be determined te tmethod given in ISO 1.133 or
equivalent.

MFR shall be less than 1.0 gm/10 min. tested at518@, change of (MFR) by
processing shall be less than 20%.

1.2.3 Quality

The manufacturer shall operate a quality systenfoconng to ISO 9001/9002 as
applicable.

This shall include a quality plan whereby detaitsl aesults for each shall be made
available to the purchaser or his representativeequest. The manufacturer's shall
have a written declaration that the polyethylergepiwhich they produce for use in
public water supplies are manufactured from thengjess approved and listed by
international approval bodies (i.e. DVGW GermamW/1 UK or equivalent) and that
no chemicals or recycled materials are added.

Testing Status

General
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Type and batch release tests are carried out byipleemanufacturer to demonstrate
compliance with relevant standard.
a. Type Tests

. rt term hydrostatic strength at 20°C 100 hour adiogrto 1SO 1167/1996

. Long term hydrostatic strength at 80°C at 1000 haacording to ISO
1167/1996.
. Long term 80°C stress crack resistance on notchee. pVhen tested in

accordance with 1SO 134/9. Notched pipe test tipe ghall not fail within
1000 hours when pressurized at 9.2 bar (PE 1003.t€kt shall be carried out
on SDR 11 pipe.

. Suitability of non-metallic products for use in ¢act with drinking water
intended for Human consumption with regard to theal@y of Water
according to BS 6920: 1996.

Hydrostatic Strength

When tested in accordance with ISO 1167, the pipkall conform to the
requirements given in the following table:

Hydrostatic Strength of Pipes (MPa)

. . Test Stress 100 Test Stress 165 Test Stress 1000
Pipe Material Hours at 20°C Hours at 80°C Hours at 80°C
PE 100 12.4 55 5
PE 80 9 4.6 4

For locally manufacture pipes; (regarding 4 tesentioned above) random samples
will be taken from production under a quality assue system once every 15 months
or the requirements shall be met whenever a changa introduction of a new or
modified raw material (compound) has occurred.

For imported pipes; following the delivery of imped pipes to final destination, for
each batch delivered, samples will be taken ataantb be tested according to BD
6920 dated 1996.

For tests 1, 2, 3 once per size group.
b. Batch Release Test /Factory Testing

Before releasing any batch of pipe, the supplieretuired to carry out basic tests
specified below:

. Dimensions and appearance ISO 4427 - 1996.

. Thermal stability ISO 4427.

. Tensile properties, elongation - according to ISX5%- 1997.

. Melt flow rate ISO 1133 - 1997.

. Short term 80°C stress crack resistance on noteipedSO 13479 - 1997
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All type and batch release tests shall be conduayeuipe manufacturer and shall be
witnessed and verified by third party.

An approved list of accredited third party agencsessued by Governmental Tenders
Directorate Only recognized third party by GTD miag used by manufacturer or
contractor.

Third party shall verify that pipes are produced@ampliance with ISO 4427.
No pipe shall be accepted unless all type and batehse tests have been passed.

C. Test after Delivery/ Acceptance Tests

Random Samples of PE pipes shall be taken fromasit@structed by the Engineer
from both locally manufactured and imported pipes dvery lot of 10 km of pipes
with diameter 50, 63, 75, 90, and 110, and evetgnsconsignment of pipes with a
diameter 40, 32, 25, 20, and 16 mm deliveredit¢o s

Raw material samples shall be supplied by the itedompipes manufacturer,
especially for carrying out test 2 mentioned be(®R) The Engineer may instruct
in addition to type and batch releases tests tdweirany or all of the following tests
on the samples taken from site.

. Dimensions ISO 4427 - 1996 /1ISO 161-1.

. Melting flow ISO 1133 - 1997.

. Tensile proper ties, elongation ISO 6259 - 1997.
. Thermal stability ISO/TR 10837.

. Longitudinal reversion test ISO 2505-1994.

d. Test after Delivery/ Acceptance Tests
The pipelines of transmission and water distribusgstem and all the joints, fittings
and appliances shall be tested for water tightiesise field in accordance with CP

312 part 3 (British standard) as follows:

. Allowable leakage < 3 liter/lkm/25 mm dia. of pip&&/24 hours.

. Hydrostatic testing should be carried out at amtbiemperature (20°C)
otherwise a correction factor (ISO 4427) shouldapglied to the nominal
pressure.

. Test should be applied on sections of length lleas {800 m) with uncovered
joints.

1. Partially back filling to maintain adequate suppamtl anchoring and to avoid
floating of pipes during testing with joints expdsand valves in the open
position.

. Slow fill with water.
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The filling should be at a rate giving a maximuntavaselocity of (0.5 m/s) in
the pipe to insure no surge and to give the aingwessary time to be released
by the installed permanent air valves or installtogooration cocks.

Leave to reach equilibrium, i.e. the same tempegaas the pipe and the
surrounding soil and to remove all existing air the saturation of pipe
material, if any.

Apply test pressure (1.5 the max. nominal workimgspure at lowest point)
slowly to avoid surge and hold for “one hour”. T$yestem should be isolated
from the test pump, i.e., no pumping during the baer test period allowed.
Take test pressure to be 24 bars for transmissipa p lines, distribution

system and for service lines including all coupsirand fittings in the open
position.

Apply the equation to decide on the success of esttioned in item (1)
above.

Finally after completing testing, the line shoulel @&mptied slowly to prevent
shocks or sudden counteraction of pipes.

1.2.3 Marking

All HDPE pipes shall be indelibly marked at maximintervals of one meter.

The marking shall show at least the following imi@tion:

Manufacture's name and/or trade mark.

Dimensions (nominal diameter, wall thickness).

Material, material class (e g PE 100) and presslass (e g PN 16).
Production period (date).

"Water" to indicate that pipes or fittings intended potable water.
Serial number

Batch number

The pipes and fittings (especially the plastic Jypball be rejected, if the above
information for marking is not shown clearly on kauece.

1.2.3 Storage and Handling

Polyethylene pipes tubing and fittings should berest according to the
manufacturer's recommendations.

The following general points should be taken irdasideration:

Contact with burrs or sharp mettle edges on rackejc., should be avoided.
The ends of pipes should be protected from damagavoid the risk of
unsatisfactory jointing.

The pipes should be stored under cover and protdioten direct sunlight
including when stocked at the places of delivery.
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. Coils may be stored either on edge or stackedfiaton top of the other, but
in either case they should not be allowed to com@ ¢ontact with hot water
or steam pipes and should be kept away from héases. Coils should not be
dragged over rough ground to avoid damaging thespip

. Storage of pipes in heated areas exceeding 23°@dkshe avoided.

. If, due to unsatisfactory storage or handling, @eps damaged or kicked, the
damage portion should be cut out completely.

2.0 VALVES
General
Materials used in valves shall be suitable for pletavater.

All valves, on any type of pipeline must be jointedthe pipe by flanges (unless
otherwise specified) and shall have a testing pres®f 1.5 times the nominal
pressure.

All valves shall be of the non-rising stem typed aall be capable with standing the
specified test pressure without leaking.

The hand wheels of all valves (including those Whiccorporate gear ) shall be
arranged for clockwise closing. All hand wheelslshave, in their periphery, the
words OPEN and SHUT and appropriately positioneoves.

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

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

2.1 Altitude Valve

Altitude valve shall Control the level of waterr@servoir via a slave ball cock in the
top of the reservoir. Small-bore piping in an ap@ieb non- corrodable material shall
connect the ball cock to the underside of a diaghran the relay valve, then through
a needle cock to strainer block on the inlet sidthe valve.

With a fall of water level in the reservoir and apey of the ball cock, the relay valve
shall open, allowing a pressure reduction aboverthm valve diaphragm. This shall
cause the main valve to open and allow fillingloé teservoir. When the water level
in the reservoir reaches top water level, closdirtne ball cock shall cause the relay
valve to shut. This shall in turn lead to a buiftaf pressure above the diaphragm and
hence closure of the main valve.

The rate of response of opening and closing ofmthen valve shall be controlled by
an adjustable needle valve which shall enable trexation to be executed slowly,
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preventing sudden closure likely to cause problemshe pipeline. The main valve
shall open fully in response to a fall of 200 mm.less in the water level of the
reservoir.

Details and materials of altitude valve shall otfise be as specified below. It shall
be double-flanged gray or ductile cast iron. Flangjeall be to BS.4504, PN.16. The
nominal diameter shall be as shown on the Drawings.

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

Body, Cover and Disc Spheroidal graphite iron 81289

Valve guide, rings etc.: Gunmetal to BS.1400, Grad:?.

Liner: Bronze, to BS. 2870.

Seating Face: Gunmetal, Synthetic or other apmuowmaterial as
appropriate

Indicator Rod: Stainless steel to BS.970 partddé: 316529.
Actuating Valve Body: Bronze to BS.2870.

Spindle: Stainless steel to B5.970 Part 4 Gr&dé8529.
Valve Face: Nylon

Diaphragm and Bellows: Reinforced synthetic ruldyespproved equivalent.
Orifice body and plate: Bronze to BS.2870.

Strainer: Cooper wire cloth.

Spring: Spring steel.

All detail parts not listed shall be in homogenguosrosion resistant material.
2.2 Flexible Couplings and Flange Adaptors

- For connection of the existing to the new pipelystem, flexible couplings
shall be installed as indicated on the drawingssodirected by the Engineer.

- Couplings must be capable of adapting to diffepepé materials.

- Flexible couplings and flange adaptors shall benold steel and of an
approved type suitable for making a watertight ifdex connection between
plain-ended pipes, or between a plain-ended pigeaaflanged fitting (e.g.
Viking-Johnson couplings as manufactured by thetidlic Co. Ltd. Or
Dresser Couplings as manufactured by the Dressaufdeturing Division in
the U.S.A." or equivalent approved by the Engineer.

- Unless otherwise specified, the external and ialesarfaces of couplings and
adaptors shall be cleaned down to a metallic finlsbn primed and painted
with epoxy resin paint, applied by an electro stptiocess.

- All mechanical couplings shall be of appropriateeinal diameter and shall be
capable of withstanding the maximum working tegtsgure specified for the
pipes they are to connect, including a joint deftecof up to 3 degrees in any
direction.
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- All mechanical couplings and flange adaptors shalsupplied complete with
all necessary coupling rings, nuts, bolts, waslad rubber rings. Wedge
joint rings shall comply with BS. 2494, and shadl imade of nitrile rubber,
ethylene propylene rubber (EPDM) or styrene butagireibber (SBR) or other
approved materials.

- Bolts and nuts of galvanized steel shall be hexagenth dimensions in
accordance with BS. 4190 or DIN. 601/555.

- Where a Harnessed Steel Flange Adaptor is showheodrawings, the bolts
connecting the flange of the Flexible Flange Adaptothe Flange of the
adjacent fitting shall be replaced by tie-barsdideel at both ends.

- One threaded end of each tie bar shall pass thrbwtgs in the abutting
flanges and be anchored by two nuts to make timgdic joints in the normal
way. The other threaded end shall be anchored ly ftwther nuts in a
corresponding bolt-hole on the flange, soundly weldntegrally on to the
fitting which it is intended to harness to the adap

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

- The bolt circles on all the flanges shall complyhwBS 4504 PN 16, as
specified.

- The threaded tie bars shall be machined from siedeast equal to that
specified for flange bolts of corresponding duty @éimreaded in the same way.
The threaded length shall allow the nuts to be farwvard sufficiently to
permit complete withdrawal of the tie bars from fitenge of the abutting
fitting without requiring any other joint to be diantled.

- The strength of the threaded tie-bars in both tenand compression shall be
appropriate to the pressure rating of the flangats.
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3.0 SUBMERSIBLE PUMP

A. Mechanical Part

Submersible pump shall be of the centrifugal migge type utilizing standard
production parts and shall be well proven in desiguality of manufacturer and
operational reliability.

Pump stage casing shall be of cast iron or cast stghstanding the pressure and
stresses specified in the bill of quantities, deas steel is also accepted.

Renewable bronze wear rings have to be fitted éosthge casings to maintain good
efficiency while operation in different water quglconditions - offers for pumps not
provided with these wear-rings will not be accepteshewable stainless steel wear
rings are also accepted.

Pump impellers shall be casted from high grade z@pmvhere applicable balance
holes shall be provided in the impeller hub to mElimposed axial trust; stainless
steel impellers are also accepted.

Pump shaft and the coupling shall be made of regkile stainless steel of a diameter
sufficient to prevent distortion from the stressaposed on them. Critical shaft speed
shall be above maximum running speed. The shafh gpaide bearing located in the

suction and delivery housing of the pump shallizgilboronze material, and shall be
progided with protection guards to prevent ingreSsand and incrustations (up to 25
g/m’).

Pump stage casing guide bearing shall be of apdraleasion-resistant materials. All
bearings shall be lubricated by the water to be pmdn The pump delivery and
housing shall incorporate a thrust washer of sigtabaterial at the shaft end to
absorb up-thrust that occur during pump starting.

The pump shall incorporate a delivery check vahan(return valve).

The pump shall be provided with screwed connectianflange connection) at the
delivery housing (thread of riser pipes API-SL).

A stainless steel strainer shall be provided onptlmap suction housing (no synthetic
material will be accepted).

The efficiency of the pump shall not be less th&7 The required submersible
pump shall be of 90 ¥hr flow and 4 bar head to pump water from proposed
irrigation tank through proposed irrigation network

Material Specifications

» Stage casings cast iron
* Renewable wear-rings Bronze
* Impellers Bronze
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* Pump shaft and coupling stainless steel, 1.4301 or higher

» Shaft guide bearings Bronze

* Suction strainer stainless steel, 1.4301 or higher

Submersible Motor

The diameter of the motors shall be selected alstew to the Dia. of the borehole
casing diameters given in the bill of quantities .

The Submersible Motor shall be "wet" squirrel cagghuction type designed to
operate continuously under submerged conditionsshatl comply with the
requirements of the IEC Publications 34 and shalidwindable.

The motors have to be designed to the followingigations:

Water temperature 8Q shall be rated at least 15% above the maximumnnest
power of the pump, have to be selected for stawiitly auto-transformers - reduced
voltage throughout the starting sequence (tapaibmgit 70%), the winding shall be
insulated with an approved heat resistant mat@xigl PVC) of high insulation (class
y recommended), four starts in one hour when themse cold or hot, shall be
provided with a heavy duty multipad thrust beamghe base of the motor to absorb
the shaft down-thrust developed by the pump.

The bearing design shall incorporate tilting thquatls of stainless steel arrange to
self adjustment according to thrust load. The thdisc shall be of a suitable carbon
based or similar approved material, has to bedfileh cooling liquid (if additives
are used, a certificate for drinking water applmahas to be added), a sand guard
and mechanical seal to protect the motor, all nsatawve to be equipped with thermal
protections (3-wire PT-100 system) thermally cotgddo the windings at the upper
part of the motor. (Offers only with 3-wire PT-18@stem are accepted).

The motor shall be equipped with the whole lerfgtm motors to the switch-gear
double insulated marine cables ,which are allowdoktused in drinking water , with
tinned annealed copper conductors. The cable albagse pump casing shall be
covered with a stainless steel plate screwed opuh# stage casings.

The diaphragm cover located at the end of the mw@erto be made of cast iron or
steel (no synthetic material will be accepted).

The cooling velocity of. provided the velocity saer tan 0.5 m/s - upstream the
motors have to be delivered with shrouds.

B.  Material Specifications

* Motor Shaft stainless steel, 1.4301 or higher
* Motor Housing stainless steel, 1.4301 or higher
* Motor Guide Bearing Bronze

e Bolts, Nuts, Studs, Screws, Washers et¢.  stainless steel

» diaphragm cover cast iron or steel
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C. Riser pipes
Between riser pipe and pump a stainless steel edsipall be connected.
The riser pipes shall be in accordance with API-GRADE-B line pipe. The

pipe shall be seamless or seam welded by ERW aall ksh threaded from
both sides according to API-5L, 8 threads per inch.

(ND) Diameter Thickness Test Pressure
(mm) (mm) (Kglcm?
100 6.0 89
150 7.1 89

The working pressure for the pipes shall not be tean 50 bars.

D. Pipe Joint and Jointing

The pipes shall be threaded from both sides 8 disrg@r inch according to
API-5L. Each pipe shall be provided with couplihgng type coupling 20-25
cm. Threaded from inside must be according to ABlald provided with the
other end with protector to prevent damage of tthrea

The pipes and couplers when jointed together masallgned through the
depth of the pump, which reach to 300m, and slwlhave deflection through
this distance.

The threading for both pipes and couplings shaliitwee by the manufacturer
of the pipes and shall not have any failure durmgnual or machine
threading. The pipes and coupling must be suitablebe used with
submersible pump in which depth reaches 300m, swsgt be strong enough
to carry the pump set, the weight of the pipes #ral water column to
withstand the vibration of the pump set and theguee of the water when the
valves shut during the operation of the pump set.

Coupling must be all screwed to the end of thregqdimd ready to be installed.

The surface protection is either hot dip galvanizéter sand blasting or
polyethylene coating.

The pipes shall be marked with the manufacture'sbsy or mark plus the
code number of standard specification and inspestéonp.

The bidder should provide the following data in Ibiid
Description Data
Standard of pipe
Standard of threading
Standard of coupling
Length of pipe
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Length of threading

Length of coupling

Thickness of pipes

Thickness of coupling

Test pressure of pipe

Type of manual of pipe seamless s
welded

3.1 Execution

3.1.1 Installation

A.

Installation shall be in strict accordance-wilie manufacturer's instructions
and recommendations in the locations shown on ttevidgs. Installation
shall include furnishing the required oil and geedasr initial operation. The
grades of oil and grease shall be in accordancé tieé manufacturer's
recommendations. Anchor bolts shall be set by tbeti@ctor in accordance
with the manufacturer's recommendations.

Supply all anchor bolts, temporary lift equiprhguower, water, labor, and all
other incidentals required for the proper installabf the pumps.

3.1.2 Inspection and Testing

A.

The equipment manufacturer shall furnish thevises of a competent and
experienced technical representative who has cdenplgowledge of proper
operation and maintenance of the equipment forregef not less than six
(6) days in two separate visits to inspect thealfesd equipment, supervise the
initial test run, and to provide instructions te tplant personnel at the pump
station. The first visit will be for checking andspecting the equipment after
it is installed. The second visit will be to operaind supervise the initial field
test. At least two of the six days shall be alledasolely to the instruction of
plant personnel in operation and maintenance of égeipment at pump
stations. This instruction period shall be schedialeleast ten days in advance
with the Owner and shall take place prior to plstairt-up and acceptance by
the Owner. The final copies of operation and maiatee manuals specified
in Part I, must have been delivered to the Engimernr to scheduling the
instruction period with the Owner. These servicesynbe combined with
those provided.

After all pumps have been completely installeshd working under the
direction of the manufacturer, conduct in the pneseof the Engineer, such
tests as are necessary to indicate that pumpaesftigiand discharge conform
to the Specifications. Each pump shall be hydrstify tested at the shop.
Field tests shall include all pumps included unttes Section. Supply all
electric power, water or wastewater, labor, equiptnend incidentals required
to complete the field test.
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C.

E.

If the pump performance does not meet the Spatidns corrective measures
shall be taken by the Contractor, or pumps shateb®ved and replaced with
pumps which satisfy the conditions specified. AHbur operating period of
the pumps will be required before acceptance. [Qutis 24 hour operating
period, the Contractor shall supply all necessanyaqy and water.

The components of each lubricating system dimlcompletely tested by the
Contractor in the presence of the Engineer. Any gmmment parts which are
damaged as a result of testing or which fail to tnilee requirements of the
Specification shall be replaced, reinstalled andsted at the manufacturer's
expense.

The pumps arid motors shall be designedcandtructed to avoid the generation
of objectionable heat, noise, or vibration. Thersbpressure level at full load
shall not exceed 90 (A Scale) decibels above 3@Esywhen measured at a
point not exceeding 1.5 meters from the motor. Muff or external baffles
will not be accepted. When operating at any poietween no-load and
full-load, the vibration measured in a horizontédne above the pump and
motor shall not exceed the limits recommended ke ltydraulic Institute
Standards.

4.0 Measurements and Payments

1.

Measurement for payment of supply and install HpiRte.

Unit of Measure: Length meter.

Measurement for payment of supply and install [Ppepi

Unit of Measure: Length meter.

Measurement for payment of supply and install subibke pump, of 300rhr
and head of 1 bar, will be made by number of thegmisupplied and installed.
The price shall include all necessary civil worfiisings and all necessary works
as per specifications, drawings and instructionthefEngineer. The cost of the
supply and install the pump shall be included mridte as tendered in the priced
Bills of Quantities.

Unit of Measure: Number.
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