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DIVISION 1: GENERAL PRELIMINARIES  

1.1 General  

The Conditions for Tender, the Conditions of Contract, the Drawings, and the Bill of Quantities shall be 

read in conjunction with the Technical Specifications and matters referred to, shown or described in any 

one are not necessarily repeated in the other(s).  The Contractor shall comply with all the provisions 

contained within these Documents.  

Notwithstanding the subdivision of the Specification into various headings, every part of it is to be 

deemed complementary to every other part and is to be read with it, so far as it may be practicable to do 

so, or when the context so implies.  

All materials submitted by the Contractor for UN Habitat Engineer’s approval should be certified from an 
approved laboratory accredited by Lebanese Authorities subjected to UN Habitat Engineers approval.  

 

1.2 Inconsistency in Contract Documents  

The Contractor shall execute the works according to the provisions of the Contract Documents. In the 

event of any unforeseen or unintended conflict between the Particular Conditions and Specifications and 

this Specifications, the former shall prevail.  

If the Contractor should discover that any work has been omitted and / or not indicated entirely or 

partially from all the documents, but that such work is essential to the safety or proper functioning of the 

works, he shall report the facts immediately to UN-Habitat. If the work is something which in the opinion 

of UN- Habitat could not have been foreseen by an experienced Contractor, UN-Habitat shall issue to the 

Contractor a variation order stipulating the details of the work to be done. Save as aforesaid in the above 

paragraph, no additional payment shall be made in respect of work carried out in connection with 

discrepancies between the various Contract Documents.  

1. 3 Safety and Accommodation for Contractor’s Staff  

The Contractor shall ensure that all safety and welfare measures required under or by virtue of the 

provisions of any enactment or regulation are strictly complied with.  

The Contractor shall provide and maintain suitable and sufficient shelters and mess rooms for his 

workmen and supervisory staff as are customary and necessary.  

The Contractor shall provide at all construction sites sufficient closets or latrines to comply with local 

regulations. They shall be properly screened and maintained in a clean and sanitary state at all times. 

Camps for workmen, if provided, shall comply with all relevant government regulations and shall be laid 

out in an approved and orderly manner. Proper provision shall be made for the disposal of all waste and 

refuse, and there shall be an adequate supply of water for washing, cooking and drinking purposes. 

Sleeping quarters shall be properly ventilated and lighted, and the whole camp shall be maintained and 

cleaned at all time to comply with local regulations.  
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1.4 First Aid Outfits  

The Contractor shall provide and maintain for the duration of the Contract adequate first aid outfits at 

each construction site. The Contractor shall provide for the transport of serious cases to nearest hospital.  

1.5 Precautions against Contamination of the Works  

The Contractor shall satisfy UN Habitat that all his personnel working on the site are medically fit to be 

in contact with a public water supply and his personnel shall undergo any necessary medical test to show 

that they are free from any infectious diseases and are not carriers of any such diseases.  

The Contractor shall at all times take every possible precaution against contamination of the works. The 

Contractor shall give strict instructions to all persons employed by him to use the sanitary 

accommodation provided.  

Throughout the Contract; the site and all permanent and temporary works shall be kept in a clean, tidy 

and sanitary condition.  

The Contractor shall at all-time take measures to avoid contamination of existing watercourses and drains 

by petrol products or other harmful materials.  

The Contractor shall be responsible for making all arrangements for the disposal of wastewater including 

the disposal of water from the water testing of mains on his own expense. He shall be responsible for 

obtaining permits from local authorities prior to such disposals.  

 

1.6 Contractor’s Yards and Stores  

The Contractor shall make his own arrangements for all yards, weather proof shed stores, workshops, 

offices, etc., and for all services in connection therewith. The location of all yards, stores, workshop, 

offices, etc., shall be agreed beforehand with the Municipality’s Representative and shall be such as to 
avoid obstruction and nuisance to the public.  

1.7 Site Cleanliness  

The Contractor shall make every effort to keep his site in a clean and orderly manner. He shall not 

deposit his builders’ refuse indiscriminately but shall arrange for all waste to be transported to an 
authorized pit. He shall not deposit his refuse into trenches in backfilling.  

Public highways services, streets, paved paths, passages, pavements, etc., must be kept clean and free of 

spoil and rubbish and must be brushed and washed as required by UN Habitat.  

If the Contractor fails to keep his site clean after receiving UN Habitat engineer or RTO engineer’s 
written warning notice, then UN Habitat will instruct a third party to carry out the work and the costs 

shall be recovered from the Contractor through the Contract.  

1.8 Operation of Existing Utilities  

The existing utilities must be kept in continuous operation throughout the construction period. No 

interruption will be permitted which adversely affects the level of service provided.  
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Provided permission is obtained from Municipality and Water Establishment in advance, portions of the 

existing utilities may be taken out of service for short periods corresponding with periods of minimum 

service demands. Such permission will not relieve the Contractor of any of his responsibilities under the 

Contract.  

1.9 Location of Existing Subsurface Structures and Utilities  

Before beginning excavation operations, the Contractor shall contact the specified departments and 

authorities and notify them of his intention to begin excavation operations.  

The Drawings do not show all existing subsurface structures or utilities.  

It shall be the responsibility of the Contractor to determine the exact location of such pipeline, subsurface 

structures and / or utilities ahead of his work by exploratory, excavation or other means and to take 

suitable precautions to prevent damage to them and to prevent interruption of the services which such 

facilities provide. If they are unintended broken or damaged, they shall be restored by the Contractor or 

the appropriate utility at the Contractor’s expense.  

The Contractor will be paid for all works necessary to complete exploration and relocation of subsurface 

and/or utilities by each linear meter of the measured pipeline. Where necessary, the Contractor shall use 

hand tools to excavate test pits prior to excavation to determine the exact locations of existing utilities. It 

shall be the responsibility of the Contractor to make such explorations sufficiently in advance of 

construction to enable UN Habitat or RTO to approve modifications, if any, to be made to the pipeline, 

structure or conflicting utility. The Contractor shall obtain the permission of UN Habitat before 

commencing any test pits and shall fence, mark and protect them, as required by UN Habitat. Test pits 

shall be refilled by hand as soon as practicable after the necessary information has been obtained.  

As the excavation approaches sewers conduits, cables or other underground facilities, and with care the 

excavation shall be continued by means of hand tools. Where necessary, the Contractor shall provide 

temporary support for the existing utilities to prevent damage during his operations. Notwithstanding 

these provisions, if damage to existing utilities results from the Contractor’s operations, such damage 
shall be repaired without delay by the Contractor or such repairs shall be borne by the Contractor.  

If damage to existing utilities causes disruption to Contractor’s schedule of work by delaying work in the 
area of such damage, the contractor shall readjust his schedule, methods of working and resources so that 

critical dates in the schedule for the completion of the Contract are not affected.  

In case of pipelines, subsurface structures and /or utilities encountered in the work coincide with the pipe 

line route, UN Habitat Engineer shall have the authority to change the plans and order a deviation from 

the line and grade, or arrange with the Water Establishment or Municipality of the existing structures for 

removal, relocation or reconstruction of the obstruction following the procedures of the Water 

Establishment or Municipality at the Contractor’s expense.  

1.10 Signboards  

The Contractor shall provide, erect and maintain signboards having messages written in both Arabic and 

English languages, as prescribed by the authority and installed at each site of work and at the office, or at 

such other places as directed by the Engineer, and remove the same on completion. The sign boards shall 

generally show the following:  

 . Name of Authority  
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 . Name of Contractor  

 . Name of Work  

 . Date of Commencement  

 . Date of Completion  

 

The minimum size of signboards shall be 1.0 X 1.5 meters, or as specified.  
.  

1.11 Protection of Works  

The Contractor shall take every care to prevent damages to the works from whatever cause and shall 

ensure that adequate protection is given to all works from activities of following trades and nominated 

Sub-Contractors. Vulnerable parts of the work particularly liable to damage, shall be protected as may be 

reasonable required by the RTO’s Representative.  

The Contractor shall keep all persons (including those employed by Sub-Contractors) under control and 

within the boundaries of the site. He will be held responsible for the care of the existing premises and of 

the works generally until their completion, including all work executed and materials, goods and plant 

(including those of sub-Contractors and suppliers) deposited on the Site; together with all risks arising 

from the weather, carelessness or of work people, damage or lost by theft or any other cause; and he shall 

make good at his own expense, all such damage and loss.  

The Contractor shall keep the works well drained until UN Habitat Engineer certifies that the whole of 

the works is substantially complete and shall ensure that so far is practical, all work is carried out in the 

dry weather. Excavated areas shall be kept well drained and free from standing water.  

The Contractor shall construct, operate and maintain all temporary dams, watercourses and other works 

of all kinds including pumping and well point de-watering plant that may be necessary to exclude water 

from the works while construction is in progress.  Such temporary works and plant shall not be removed 

without the approval of Municipality’s Representative. Notwithstanding of any approval by UN Habitat 

Engineer of the Contractor’s arrangements for the exclusion of water, the Contractor shall be responsible 
for the sufficiency thereof and for keeping the work safe at all times particularly during any floods and/or 

making good at his own expense any damage to the works including any that may be attributable to 

flood.  Any loss of production of additional costs of any kind that may result from floods shall be at the 

Contractor’s own risk.  

1.12 Material Found on the Site  

Sand, gravel, earth filling rock found on the site may be used free of charge in the works, subject to its 

meeting the Specifications being tested by the Contractor at his own expenses being approved by UN 

Habitat Engineer, and providing that it is obtained from excavation necessary for the works. The 

Contractor will not be allowed to excavate elsewhere on site for the purpose of procuring materials.  

1.13 Materials, Goods and Workmanship  

(i) General: Materials, goods and workmanship shall be of the best quality of their respective kind. The 

Contractor shall carry out everything necessary for the proper execution of the works, whether or 

not shown on the Drawings or described in Specifications. Work for which provisional quantities 

are specified will be measured and dealt with in the manner stated in the conditions of Contract 

for provisional sums.  

All equipment or materials shall be assembled, mixed, fixed, applied, installed or otherwise 
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incorporated in the works in accordance with the printed instructions of the manufacturer of the 

equipment or materials and/or the relevant standards as specified. The installation, calibration, 

operation, and testing of all mechanical and electrical equipment shall be carried out under the 

supervision of one of the manufacturer's specialists in the field and approved in advance by the 

UN Habitat Engineer based on certification issued from approved laboratory accredited by Water 

Establishment. The cost of the above test and calibration will be borne by the contractor.  

The Contractor shall provide the Engineer with one soft and triplicate hard copies of all 

manufacturer’s instructions relevant to the operation and maintenance of the equipment 

incorporated in the works as well as of all guarantees issued by the manufacturer(s) and relevant 

thereto.  

(ii) Customs and Local Dues: All state dues, tolls rates, fees and charges in connection with the works 

shall be deemed to be included by the Contractor in his Contract Unit Rates.  

(iii) Specified Manufacturer’s Products: Manufacturer’s name or catalogue number, if shown in the 
Specification or indicated on the Drawings, are given only for indicative purposes and for general 

reference only. It shall be understood that the actual material supplied shall meet the requirements 

of the Specifications. If necessary, the material specified under such manufacturer’s name or 
catalogue indicated for reference, shall be modified under the direction of the Engineer.  

Provided always the modified material shall meet the requirements of the specified material 

together with the requirements of other materials specified for other trades in these Specifications.  

Any modification under such conditions shall not give the right to the Contractor to claim against 

any loss or extra cost incurred.  

(iv) Alternative Materials: Should the Contractor wish to offer alternative items or materials to those 

specified, he shall supply details of such alternatives together with details of any reduction in the 

Contract price should the alternative be allowed to be substitute for the specified items of 

materials. All offered alternatives shall comply fully in all respects with the Specifications of the 

particular items or materials. Acceptance or refusal of such alternatives will be entirely at the 

discretion of UN Habitat Engineer.  

If during the course of the Contract certain materials or items required for use in the works should 

be unobtainable, despite the best effort of the Contractor, he may offer for the approval of UN 

Habitat Engineer alternative materials or items, provided that they possess the minimum 

equivalent requirements of the originally specified material.  

In the event of acceptance of any alternative materials or items, a suitable price reduction shall be 

made in respect of any decrease in value but no price addition shall be made in respect of increase 

in value. In the event of refusal of any alternative materials or items the Contractor shall not be 

relieved of any of his obligations under the Contract and shall be solely liable for any delay or 

loss occasioned by his failure to provide the material or items as specified.  

(v) Imported Materials: The Contractor is required to produce documentary evidence that all imported 

materials or items have been ordered shortly after the site is handed over for the commencement 

of the works. This means materials or items which have to be ordered from abroad. As soon as 

orders have been placed, copies of such orders shall be submitted to UN Habitat Engineer.  

Consequently, no claim will be considered for extension of the Contract Period due to 

non-availability of materials unless for force measures as decided by UN Habitat Engineer.  
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1.14 Rejected Materials  

Should any materials, equipment or manufactured articles prove to be, in the judgment of RTO Engineers 

or as a result of testing in accordance with related standards, unsound or of inferior quality or in any way 

unsuitable for the works in which it is proposed to employ them, such materials, equipment or 

manufactured articles shall not be used in the works but shall be branded, if in the opinion of RTO 

Engineers this is necessary, and shall forthwith be removed from the site and replaced within 24 hours at 

the Contractor's expense and in each case as RTO Engineers shall direct.  

1.15 Responsibility of the Contractor  

Where the approval of UN Habitat Engineer is required under the Specifications such approval shall not 

relieve the Contractor of his duties or responsibilities under the Contract.  

1.16 Orders to Assistants or Foremen  

Whenever the Contractor's Project Manager or his Site Engineer (if so appointed) is not present on any 

part of the work when the Engineer or his representative may desire to give orders or directions, they 

shall be received by his assistant, foreman or person who may be in charge of the work. Such orders shall 

be fully complied with and shall be deemed to be given to the Contractor.  

1.17 Site Survey and Setting-Out of Works  

Before commencing excavations the Contractor shall carry out a topographical and ground level survey 

(slopes, grade levels, borders, bench mark, elevations, …etc.) for the location of the water tank and 
alignment of all pipelines and other structures and shall set out the pipelines and structures according to 

data and/or the co-ordinates of the relevant points as provided by the UN Habitat Engineer.  

Existing triangulation points and bench marks will be indicated to the Contractor and shall be used as 

datum for the works.  

The survey made by the Contractor shall be produced in the form of drawings showing the alignment and 

profiles of all pipelines.  These drawings shall be compared with the Tender Drawings and differences 

shall be brought to the attention of UN Habitat Engineer. The Engineer shall then satisfy himself as to the 

differences and shall approve and sign the drawings with the profiles as approved by him. The approved 

profiles shall become, for the purpose of this Contract, the recorded survey which shall be used as the 

basis for measurement of the excavations and the preparation of shop Drawings.  

The Contractor shall be responsible for preserving all base lines, P.I’s, Theodolite stations and bench 
marks for the whole duration of the Contract.  

Notwithstanding Un Habitat Engineer’s checking and approval of the site survey the Contractor remains 
solely responsible for the accuracy of his data.  

The Contractor shall set out the works and secure UN Habitat Engineer's approval before proceeding with 

the work.  If in the opinion of the Engineer modification of the line or grade is advisable before or after 

stake-out the Engineer through the RTO will issue detailed instructions in writing to the Contractor for 

such modification and the Contractor shall revise the stake-out for further approval.  
.  
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1.18 Program and Methods of Working  

(i) General: The Contractor shall submit to UN Habitat Engineer full details of his proposed construction 

Programme within the period stipulated in the Contract. He shall also submit details both of the 

construction plant and labor force which he proposes to employ and shall broadly describe his proposed 

construction methods. The details of the construction plant force shall include the make, type, capacity or 

rating and the number of units. Details of the labor force shall include senior staff, trade of specialist 

categories indicating the proportion of local labor which the Contractor expects to employ and shall show 

the variation in staff and labor levels and their distribution throughout the duration of the Contract 
consistent with the Programme.  

(ii) Details of Work Programme: The Contractor shall furnish the following agreed details of his work 

programme to UN Habitat Engineer and to local Authorities responsible for traffic and traffic control at 

the times and in the manner detailed below.  

a. Within two weeks of the Order to Commence, the Contractor shall submit to UN Habitat Engineer an 

overall programme of work indicating the period of executing each section of work in or alongside 

highways including details of anticipated road diversions. At the same time he shall provide a more 
detailed programme describing his proposal for the first month of work.  

b. Every month, the Contractor shall submit to the RTO Engineers and the concerned Authorities a 

detailed programme describing the areas in which he proposes to operate including descriptions of 
proposed road diversions.  

c. The Contractor shall submit to UN Habitat Engineer and concerned authorities a detailed programme 

describing the phases of the water tanks construction including excavation, formworks, reinforcement, 

concrete placement, curing, testing, and other related works for different parts of the water tanks.  

 

(iii) Sequence of Construction: When preparing the programme of works as specified, the Contractor 

shall take account of the priority order described for various activities of the work.  

1.19 Continuous Working  

If in the opinion of UN Habitat Engineer, it is necessary for the safety of the works or for any other 

reason, the Contractor shall carry out any part of the works continuously by day and by night when so 

instructed in writing by the Engineer. 

 

1.20 Limits and Restrictions to Working Site  

Generally, working sites shall be confined by physical restrictions and the maintenance of accesses and 

traffic flow. The Contractor shall agree on the extent of his working areas with the concerned authorities 

and the RTO Engineers.  

1.21 Site Progress Meetings  

During the course of the work, site progress meetings shall be held at regular intervals at least once every 

week in the presence of UN habitat Engineer or RTO Engineers for the purpose of co-coordinating the 

Contractor’s works and to ensure that full compliance with the various site meetings will be recorded, 

copies will be distributed to all persons concerned and full effect shall be given to all instructions 

contained herein.  

1.22 Cancellation Due to Slow Progress  

If the Engineer shall be of the opinion that having regard to the state of the works at any time, the 
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Contractor will be unable to complete any section of the works by the time specified or by such extension 

thereof as he may be entitled to, under the Contract and the Contractor has failed to carry out steps and to 

expedite the work in accordance with the Conditions of Contract or, if the Engineer is or the opinion that 

such steps are inadequate, the Engineer may after written warning notice, by written order, omit the 

whole or any part of the uncompleted work included in that section. The Employer shall be then, at 

liberty to execute such omitted work by his own workmen or by other Contractors. If the cost of such 

omitted or incomplete work shall exceed the sum which would have been payable to the Contractor on 

due completion of the said work, then the Contractor shall, upon demand, pay the Employer the amount 

of such excess and it shall be deemed debt due by the Contractor to the Employer and shall be 

recoverable  accordingly.  

1.23 Shop Drawings  

The Engineer shall have authority to order at any time and the Contractor agrees to provide at his own 

expense any number of shop drawings which, in the opinion of the Engineer, are necessary for the proper 

execution of a specified work. The Contractor shall not proceed with the above mentioned work unless 

these shop drawings are approved by the Engineer.  

1.24 As-Built Drawings  

All prints of the “Shop Drawings” , where required, shall be corrected by the Contractor and submitted to 
the Engineer for approval as the works proceed. Upon the completion of the works, the Contractor shall 

prepare a complete set of “As Built” Drawings for the project as executed, including tie-ins, presented on 

a computerized electronic form, and submit them to the Engineer for approval. When approved by the 

Engineer, the Contractor shall submit a digital copy on the specified format for each project and six 

copies of all Drawings duly marked “As-Built”. The final payment shall not be made except for the actual 
works that have been completed in accordance with the Specifications and have been duly presented on 

the “As-Built” Drawings.  

 
.  

1.25 Bill of Quantities and Bid Prices  

The Contractor shall before pricing the work check all Drawings, Specifications and Bill of Quantities 

and satisfy himself by measurement, enquiry or otherwise as to their accuracy.  

It shall be the responsibility of the Contractor to satisfy himself as to the correctness of the quantities of 

materials to be supplied and amount of works to be carried out before submitting his bid price.  

The Contractor shall notify the Employer of any omissions, errors or discrepancies found in the 

Specifications, Drawings, or Bill of Quantities prior to submitting his tender and shall include in his Bid 

Price for the particular section of the works described in the Bill of Quantities and the cost of any 

materials and works missing or which have been over-looked in the preparation of the Tender Documents 

and which are necessary for the proper completion of work.  

Omissions from the Drawings or Specifications or the incorrect description of details of work which are 

evidently necessary to carry out the intent of the Drawings and Specifications, or which are customarily 

performed, shall not relieve the Contractor from rectifying such omissions and details of work, but they 

shall be performed as if  fully and correctly set forth and described in the Drawings and Specifications.  

The Contractor shall, after a thorough and careful study of all the required works comprised in the 
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various sections of the several Documents of the Contract, make an assessment of the amount of all the 

works comprised and shall quote in the Bill of Quantities a Bid Price for each of the various items of 

works described, which price shall be binding subject to the relative Clauses of the Contract.  

The Bid Prices inserted in the Bill of Quantities are the full inclusive of the value of the works described 

under the several items and shall cover, by way of illustration but not limitation, the cost of all labour, 

subsistence, travelling, materials, fittings, temporary works, constructional plant, watching and lighting, 

overhead charges and any other expenses whatsoever together with all risks, liabilities and obligations set 

forth or implied in the Contract Documents. The Bid Prices shall also include for all ancillary and other 

work facilities and services relating to the construction of the water supply system, valves, valve boxes 

and chambers, cleaning and tidying of the Site on completion and all that is required to hand over the 

works and surrounds complete in every respect and ready for immediate use in accordance with the 

Drawings, Specifications, Bill of Quantities and other Tender Documents to the full satisfaction of the 

Engineer.  

1.26 Visitors on Site  

The Contractor shall at all times give free and undisputed access and all facilities to any representative of 

the Employer or to any person authorized by the Employer or the Engineer wishing to view or inspect 

any part of the works or the materials to be incorporated therein. No unauthorized persons are to be 

allowed into any part of the site and the Contractor shall take steps to prevent this and instruct his 

watchmen and foremen accordingly.  
.  
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DIVISION 2: EARTHWORK  

2.1 Scope  

The work covered by this Division comprises: site preparation, surveying, excavation, filling compacting 

and grading, stone and disposal of excess materials.  

2.2 Site Preparation  

Prior to commencing any excavation work, the contractor shall establish a horizontal and vertical survey, 

record existing ground elevations and stake the location of foundations, valve chamber, fences to be 

excavated.  

2.2.1 Clearing, Grubbing and Grading  

The Contractor shall perform the clearing and grubbing (if any), of top soil consisting mainly of loose 

soil, vegetable and organic matters, drift sand, unsuitable soil and rubbish. All materials resulting from 

the above operations shall be removed from the site, loaded and transported and off loaded, spread and 

leveled to approve dumps as directed by Ansarieh Municipality.  

The ground surface under all embankments, as shown on the Drawings or where directed by UN habitat 

Engineer, and the surface of all excavation that is to be used for embankments shall be cleared of all 

concrete foundations, stumps, roots and vegetable matter of every kind.  The stumps shall be pulled or 

otherwise removed and the roots grubbed and both shall be removed to an approved dump site.  

The Contractor shall include for grading the route to provide access for his equipment and personnel, 

executing all cuttings to remove the high point of rises in terrain and in all respects prepare the route for 

pipe laying operations, all in accordance with the requirements of good pipeline construction practice.  

 

2.3 Setting-Out  

The Contractor shall stake-out the work as shown on the Drawings and secure the RTO’s approval of his 
stake-out before proceeding with construction. If, in the opinion of UN habitat Engineer, modification of 

the line routing, elevations, bench marks, or grade is advisable before or after stake-out, UN habitat 

Engineer will issue detailed instructions in writing to the Contractor for such modification and the 

Contractor shall revise the stake-out for further approval.  

If at any time during the progress of the works any error shall appear or arise in the position, levels, 

dimensions, elevations, bench marks, or alignment of any part of the works the Contractor, on being 

required in writing to do so by UN habitat Engineer or the RTO’s, shall at his own expense rectify such 
error to the satisfaction of UN habitat Engineer or the RTO’s. The checking of any setting-out or of any 

line, levels, elevations, bench marks …etc. by the RTO’s engineers shall not in any way relieve the 

Contractor of his responsibility for the correctness thereof and it shall not relieve him of the responsibility 

for the expenses for rectification or removal of faulty works.  
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2.4 Excavation  

2.4.1 General  

The Contractor shall perform all excavation true to lines, widths and depths shown on the Drawings or to 

such further lines, depths or dimensions as may be directed by UN Habitat Engineer.  

Excavation work will be classified according to the quality of the material to be excavated. In three 

classes as follows  

1. Excavation in rock  

2. Excavation in sand  

3. Excavation in mixed soil  

 

2.4.2 Keeping Excavation Free from Water  

The Contractor shall provide all necessary temporary drainage, pumping, power pumping, pipe work and 

any other measures required to keep the excavations free from water arising from rain, springs, irrigation 

or any other cause and shall maintain such drainage during the course of the work, shift and adapt as may 

be required and clear away and make good all disturbed surfaces at completion, all at the Contractor 

expenses.  

 

2.5 Excavation for Structures  

Excavation for foundation of structures shall be to elevations shown on the Drawings, and to such width 

as will give suitable room for construction of the structures, for bracing and supporting, pumping and 

draining. The bottom of the excavation shall be rendered firm and dry and in all respects acceptable to the 

RTO Engineers. Where compacted fill and/or blinding concrete under foundation are required, the depth 

of excavation shall be extended accordingly.  

In common excavation the bottoms shall be leveled and trimmed to full width and neatly finished so as 

not to exceed by more than ±1cm the theoretical lines and levels and where under foundations and floors, 

shall be well watered and rammed before placing of concrete.  

In common excavation the last 15cm at the bottom shall be taken out not earlier than 48 hours before 

casting of concrete.  

Where concrete is to be placed directly upon or against rock, the excavation shall be sufficient to provide 

for a minimum thickness of concrete at all points.  

Over excavation shall be filled with concrete B100 to the required level at the Contractor own expenses.  

During final excavation to subgrade level, take whatever precautions are required to prevent disturbance 

and remolding. Material which has become softened and mixed with water shall be removed. The UN 

habitat Engineer will be the sole judge as to whether the work has been accomplished satisfactorily.  
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2.6 Excavation for Concrete Valve Chambers  

Excavation for the concrete valve chambers shall be carried out to the dimensions, lines and grades 

shown on the Drawings or required by UN habitat Engineer.  

Wherever the depth of the excavation or the nature of the soil makes it necessary to avoid caving in, the 

Contractor shall excavate the walls to a slope or brace and support the excavation. Should nevertheless 

earth slides occur, the Contractor shall remove the material resulting therefrom, clean the excavation of 

all stones, clods and other loose material and shall provide a clean excavation surface in which concrete 

can be cast according to the required dimensions and grades.  

Should it appear that the bottom of the excavation does not provide a solid base for the casting of the 

concrete floor, the Contractor will be required to consolidate the bottom using hand tampers and 

increasing the moisture content, if required, until the required density is obtained, and/or placing concrete 

class (B100) as blinding, all as directed by UN habitat Engineer.  

Any over-excavation at the bottom of the structure shall be restored to the proper grade by filling the 

over-excavation class (B100) concrete or shall be filled with the concrete of which the structure is cast. In 

the case of over-excavation in the walls, whether caused by careless work or by the necessity to prevent 

slides by excavating to a slope or for any other reason, the Contractor shall remove all loose material 

from the excavation, cast the walls of the structure to the dimensions shown on the Drawings and fill the 

spaces between the structures and the sides of the excavation with compacted backfill in layers of 100mm 

thickness. The material of the backfill shall be moistened if necessary and compacted to the level of the 

adjacent natural soil.  

2.7 Material Used in Backfill  

(i) General: Backfill and fill material shall be suitable excavated material, natural or processed mineral 

soils obtained from off-site sources, or graded crushed stones or gravel.  

Backfill and fill material shall be free from all organic material, trash, snow, ice, frozen soil, or 

other objectionable material which can’t be properly compacted.  Soft, wet, plastic soils which 
may be expensive, clay soils having a natural in-place water content in excess of 30 percent, soil 

containing more than 5 percent(by weight) fibrous organic material, and soil having a plasticity 

index greater than 30 shall be considered unsuitable for use as backfill and fill material.  

Backfill and fill material shall have a maximum of one percent expansion when testing is 

performed on a sample remolded to 95 percent of maximum dry density (as per ASTM D698) at a 

two percent below optimum moisture content under a 490kg/m
2 

surcharge. Backfill material shall 

be placed as specified in clause 2.8.1.  

(ii) Common Backfill Material: Common Backfill or fill material shall not contain granite blocks, 

broken concrete, masonry rubble, asphalt pavement, or any material larger than 150mm in any 

dimension provided that this material is not more than 25 percent of the backfill or fill material.  

(ii) Selected Backfill Material: Selected backfill and fill material shall conform to the requirements of 

common backfill except that the material shall not contain any materials larger than 50mm in its 

largest dimension provided that this material is not more than 20 percent of the Backfill or fill 

material.  
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(iii) Crushed Stones: Crushed stones shall be sound, durable stone, angular in shape, and free of foreign 

material, structural defects and chemical decay.  Crushed stones shall be of a maximum 

dimension of 50mm and in a minimum of 12mm measured in any direction.  
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DIVISION 3: CONCRETE AND REINFORCED CONCRETE  

3.1 General  

This section consists of furnishing all plant, equipment, appliances and materials and in performing all 

operations necessary casting of concrete and reinforced concrete in accordance with the Specifications, 

Drawings and UN habitat Engineer’s instructions and subject to the terms of the Conditions of Contract.  

Unless approved by UN habitat Engineer to mix the concrete on site for small quantities, all types of 

concrete will abide with the requirements of ACI-318 Standards and will be furnished to the site as ready 

mixed concrete supplied from a certified ready mixed plant by the Lebanese Syndicate of Engineers. 

Contractor must obtain UN habitat Engineer’s approval of the concrete plant prior to the delivery of 
concrete from same. All concrete casting will fully abide with “good” control conditions requirements 

and approved by UN habitat Engineer.  

3.2 Materials  

3.2.1 Cement  

The cement shall be ordinary Portland cement complying with the requirements of ACI standard, unless 

sulfate-resisting cement (sea water cement) shall meet requirements similar to those of ASTM 

Specifications C150, latest edition, for type V is specified. Cement shall be fresh and suitable for use as 

approved by the Engineer.  

The suppliers shall furnish a certificate with every consignment of cement, giving the results off all tests 

called for by the appropriate Standard.  The RTO Engineer may, however, require further tests to be 

made after the cement is delivered to the site and Contractor shall provide the cement for such tests, and 

bear the costs of tests.  

3.2.2 Aggregates  

A. Fine Aggregate and Sand: Sand for concrete, mortar and grout shall be furnished by the Contractor 

from any approved source and shall be natural sand or a mixture of natural sand and fine crushed 

stone. The sand shall meet the requirements of ACI Standards, with the additional requirement that 

the specific gravity of the sand shall not be less than 2.50.  

Unless otherwise specified the sand shall be graded as shown in Table 3.1 below:  
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B. Coarse Aggregate: Coarse Aggregate for concrete shall be furnished by the Contractor from an 

approved source and shall consist of hard dense durable uncoated rock fragments and shall meet the 

requirements of ACI Standards, with the following limitations.  

The Los Angeles Abrasion test should not exceed 32% for grade B and 28% for grade A. Water 

absorption should not be more than 2.5 % more than the absorption of Basalt aggregate retained a 

9.5mm sieve i.e. the total absorption should not exceed 3.5 % and the specific gravity shall not be less 

than 2.50.  The grading of coarse aggregate shall be as shown in Table 3.2 below:  

 
 

The size of coarse aggregate used in any part of work shall be such that it does not contain any particles 

larger than 1/3 of the thickness of the thinnest concrete member or ¾ of the smallest distance between 

reinforcement bars whichever is smaller  

C. Combined Aggregate: The grading of combined aggregate shall be approximately as shown in Table 

3.3 below: 



 

United Nations Human Settlements Programme (UN-HABITAT)   
UNESCO Regional Office – Cite Sportive Avenue – Jnah – Beirut  
Tel: + 961 1 850013 (extension 111) Fax: + 961 1 824854 
Email: unhabitat.lebanon@gmail.com – www.unhabitat.org  

 

 
 

 

 

The Contractor shall carry out the sampling and testing of aggregates at frequent intervals as required by 

UN habitat Engineer.  

  Sieve analysis.  

  Clay, silt and fine dust.  

  Specific gravity.  

  Water absorption.  

  Bulk density, voids and bulking.  

  Moisture content.  

  Organic impurities.  

  Aggregate impact value.  

  Aggregate crushing value.  

  Ten percent fines value.  

  Crushing strength.  

  Aggregate abrasion value.  

  Chemical properties (soluble salt content).  

 

The Contractor shall provide the necessary apparatus required for carrying out the tests together with all 

necessary labor and materials used in conducting the tests.  

The Contractor shall be deemed to have included in his rates for carrying out these test.  

All aggregates supplied shall be subject to the approval of UN habitat Engineer, but certificates as to 

compliance with the relevant Lebanese Standard shall be provided by the Contractor before deliveries to 

site. Sample loads of each grade of aggregate shall be delivered to the Site in sufficient time in advance 

of the commencement of concreting to allow for examination and testing and the preparation and testing 

of the concrete trial mixes.  

Sample quantities of each grade of aggregate thus provided will be retained for comparison with 

subsequent deliveries. Any rejected sample or subsequent delivery of non-standard material shall be 

removed from the site forthwith at the expense of the Contractor.  

Aggregates delivered to the site during the course of the construction shall conform to the sample loads.  
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3.2.3 Water  

Water used in concrete either for mixing or curing shall be fresh potable water derived from an approved 

source of supply and shall be free from silt, oil, organic matter, acid, alkali-slare and other deteriouse 

substances. The temperature of the water shall not be less than 10° C.  

If at any time during construction, water from an approved source becomes unsatisfactory, the Contractor 

shall provide satisfactory water from other sources.  

Mortar prepared with water submitted by the Contractor for approval, shall show no marked change in 

time of set, no indication on unsoundness and a reduction of not more than ten percent in mortar strength 

when compared with mortar made with distilled water.  

3.2.4 Reinforcement  

The steel bars to be used are of plain and deformed ribbed steel bars complying with BS standard. . 

Before bending the steel is to be straightened to UN habitat Engineer’s satisfaction and cleaned of all rust 
loose mill scale, oil or any other dirt.  

Spacers shall be made of plastic material or concrete cubes or hollow block pieces which shall match the 

concrete into which they are cast in every way (strength proportion, color).  

Jointing of reinforcement bars shall be done with overlap not less than 50 times the larger diameter of the 

bar and shall be staggered.  

All deliveries of steel reinforcement shall be accompanied by the manufacturer's certificate giving the 

results of tests carried out in accordance with the requirements of the relevant Standard and the 

Contractor shall submit samples of steel from each delivery to an approved authority for testing, the cost 

of these being deemed to be included in the rates.  

 

3.2.5 Epoxy Coated Reinforcing Steel  

Plastic coated or epoxy coated bar supports and tie wires shall be employed to protect the coating from 

physical damage during placement and to prevent electrical coupling between mats.  

Bars shall be carefully handled and installed so that patching at the job site will be kept to a minimum.  

Where repair is required, the damage areas shall be cleaned, repaired and adequate cure time allowed 

before placing concrete. The installation shall be considered approved when patching has been done as 

outlined above.  

Payment shall be included in Contract Tender Documents.  

3.2.7 Additives  

Where required or approved by UN habitat Engineer, the Contractor shall use additives such as 

plasticizers or retarders in the concrete. Proportioning and mixing of additives thereof to be used in the 

concrete shall be in accordance with manufacturer’s recommendations and subject to UN habitat 

Engineer’s approval. Additives shall be added to the batch in solution in a proportion of the mixing water 
according to the manufacturer instructions. This solution shall be batched in such a manner as will ensure 
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uniform distribution of the additive throughout the batch during the specified mixing period.  

Additives shall be suitable for use in contact with potable water after 30 days of concrete curing.  

The additives used shall be furnished by the Contractor, and the cost of the materials and all costs 

incidental to their use shall be included in the unit prices bid in the Bill of Quantities for concrete in 

which the materials are used.  

If approved, to be used strictly in accordance with the manufacturer's instructions.  

A. Water Reducing Admixtures: To be used in the production of all reinforced concrete unless 

otherwise specified.  

B. Retarding/Water Reducing Admixtures: May be used in large volumes of concrete subject to 

approval or at the request of UN habitat Engineer. 

C. Retarding Admixtures: May be used in large volumes of concrete subject to approval or at the 

request of UN habitat Engineer, solution based on organic hydroxyl or phosphate salts.  

3.2.10 Storage of Materials  

(i) Cement:  

Bags of cement shall not be laid directly on a floor but on wooden slats or duckboards to allow the 

efficient circulation of air around the bags.  

Each cement store shall be arranged to allow the cement to be used in the order in which the various 

consignments are delivered.  

Cement shall not be kept in a temporary store except where it is necessary for efficient organization of 

the mixing plant and only when the prior approval of UN habitat Engineer has been obtained.  

The different types of cements shall be stored in separate compartments. If intermixing occurs all cement 

concerned will be condemned by UN habitat Engineer and shall be removed immediately from the site.  

No cement, which in the opinion of UN habitat Engineer, has deteriorated or hardened, shall be 

used on the works and such cement shall be immediately removed from the site.  

Cement manufactured more than 12 months prior to its proposed use on the site shall not be used.  

Any cement which is stored on the site for a period in excess of 28 days shall be tested in 

accordance with the relevant Standard prior to use.  

(ii) Aggregates and Sand: Adequate stocks of tested and approved aggregates shall be maintained on 

site and the capacity of the bins for each type and grading of aggregate shall be sufficient to hold 

the respective quantities required for the maximum amount of concrete which the Contractor is 

obliged or intends to pour in any continuous operation in one day. Stockpiles shall be built in 

layers of 1.50 meters maximum height and segregation of the aggregates prevented.   

 Concrete block walls shall separate different grades of aggregates.  

Dense concrete or bituminous slabs shall be laid with sufficient falls to cover all aggregate 

stockpile areas or bins and shall extend to cover all surrounding areas where aggregates are likely 

to be discharged or handled.  These areas shall be swept and kept clean at all times to ensure that 

the aggregates are not contaminated by the adjacent ground through trafficking or otherwise, and 

are to be constructed with adequate drainage for surplus water.  
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 (iii) Admixtures: Admixtures shall be stored in such a manner as to avoid contamination, evaporation, 

or damage. For those used in the form of suspensions or non-stable solutions, agitating equipment 

shall be provided to ensure thorough distribution of the ingredients. Liquid admixtures shall be 

protected from freezing and from temperature changes which would adversely affect their 

characteristics.  

(iv) Reinforcement: All bar or rod reinforcement shall be stored on suitable racks, each diameter and 

quality being kept separate. Fabric shall be stored on a level floor to prevent contamination by 

dirt or oil weatherproof and from undue exposure to the weather. High tensile rods or wire are to 

be stored in a damp resistant building to prevent rusting.  

3.3 Workmanship  

3.3.1 Washing and Processing of Aggregates  

The Contractor may be required to carry out on site supplementary processing and/or effective washing 

of coarse and fine aggregates where the aggregate production methods, in the opinion of UN habitat 

Engineer may not result in end products to the specification, or where aggregates suffer unacceptable 

changes during loading at source subsequent to the site, or otherwise. Aggregates which have been 

rejected may be re-processed by the Contractor on site, and then resubmitted for approval.  

 

3.3.2 Types and Strength of Concrete  

The water content of all concrete shall be rigidly controlled and kept to the minimum required to obtain a 

workable concrete suitable for the nature of the work to be executed.  

The Contractor shall carry out preliminary tests before the commencement of the main concreting 

operations in order to determine the minimum water cement and the actual proportions of the fine and 

coarse aggregates required, the necessary allowance being made for the moisture content of the 

aggregates.  

After the value of the water cement ratio and the mix proportions has been approved by UN habitat 

Engineer several sample batches of workable concrete shall be mixed and test cylinder obtained 

therefrom.  

The water cement ratio and mix proportions which have been determined as a result of the preliminary 

tests shall be used throughout the course of the works and no variation shall be made without the 

approval of UN habitat Engineer. Notwithstanding any such variation the Contractor shall ensure that the 

minimum cylinder crushing strengths specified in Table 3.4 are attained. The Contractor shall also 

determine the crushing strength at 7 days and from these results shall determine the relation between the 

7 days and 28 days crushing strength for each class of concrete. The crushing strength at 7 days shall be 

67% of the expecting strength at 28 days.  

Further tests shall be carried out if materials or mixes are changed during the course of the work.  

Weatherproof from undue exposure to the weather. High tensile rods or wire are to be stored in a damp 

resistant building to prevent rusting.  

The quantities of all materials for concrete shall be accurately determined by weight in a weigh batching 
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machine approved by UN habitat Engineer. In order to ensure the accuracy of weigh batching the 

machine shall be tested and adjusted if required before the commencement of the works and at frequent 

intervals thereafter and shall also be kept clean.  

Where concrete is to be placed in or under water the actual mix proportions and selection of aggregates 

be such as to ensure a resulting concrete with good flow and cohesion characteristics. The cement content 

shall be 25 percent greater than for a comparable mix for use in dry conditions. The minimum concrete 

cylinder strength for all concrete shall be as given in Table 3.4 for the comparable mixes for use in dry 

conditions. The slump of the concrete when tested in the dry shall not be less than 100mm.  

 

The addition of proprietary admixtures intended to change the flow characteristics, cohesion or the rate of 

setting or hardening of the concrete shall not be made without the written approval of UN habitat 

Engineer.  

 

3.3.3 Sampling and Testing of Concrete  

All testing shall be done in the presence of the RTO Engineer's either on Site or in an approved testing 

laboratory as directed. The frequency of testing shall be noted in the Clauses of this Division and 

whenever required by UN habitat Engineer.  
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The work test cylinder shall be made as follows depending on whichever is more frequent:  

(a) At least three times weekly per mixing plant.  

(b) At least once for each individual part of the structure as defined by UN habitat Engineer.  

(c) At least once per 50 cubic meters of concrete.  

 

For concrete blinding the rate shall be once per each 100 cubic meters or fraction thereof.  

Notes:  

Development of mix designs and testing shall be conducted by an independent testing laboratory 

accredited by Engineering Syndicate and acceptable to UN habitat Engineer according to properties 

of concrete materials components, such designs and tests shall be born by the Contractor at his own 

expense.  

 

3.3.4 Concrete Carpet  

Immediately upon completion of the excavation and where shown on the Drawings or ordered by the 

RTO, a blinding layer of concrete Class B100 not less than 100mm thick or to the depth shown or 

ordered shall be placed to prevent deterioration of the formation and to form a clean working surface for 

the structure.  

3.3.5 Reinforcement  

Reinforcement shall be stored clear of the ground and adequately supported to prevent distortion.  

Bar steel reinforcement shall be bent cold to forms and dimensions shown on the Drawings. No heating 

will be allowed to facilitate bending. Tack welding is not allowed to position bars crossing at right angles 

or for any other reason. Reinforcing steel showing transverse cracks shall not be used.  
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Standard Bends: 
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Tolerances: for diameter of bends, “D”, the tolerance ranges around plus or minus the diameter of the 
bar. Standard fabricating tolerances shall be in accordance with the Manual of Standard Practice of the 

Concrete Reinforcing Steel Institute. No weight allowance will be made for tolerances.  

Reinforcement shall be clean and free from loose mill scale, loose rust, oil, grease, tar, paint or other 

deleterious matter and shall be maintained free from concrete droppings up to the time of concreting.  

Reinforcement shall be placed in accordance with the Drawings and shall be supported and maintained in 

position by the provision of wire ties or clips at bar intersections and by spacers to maintain the 

reinforcement in its correct position.  The spacers must be securely fixed to the reinforcement at the time 

of placing.  

Cover spacers shall be of concrete made with 10mm aggregate and shall match appearance on 

surrounding concrete in exposed work. Proprietary plastic spacers may be used subject to the approval of 

UN habitat Engineer .The Contractor shall obtain approval of type, size and position of cover spacers.  

The Contractor shall adopt effective measures to ensure that reinforcement remains accurately in position 

during the placing, consolidation, and setting of the concrete.  

In slabs provided with two or more layers of reinforcement the parallel layers of steel shall be supported 

in position by the use of steel chairs. Spacers shall be placed at each chair to support layers of 

reinforcement from the concrete carpet or formwork. The rates for reinforcement shall include for the 

provision and fixing of stools.  

Reinforcement projecting from work already concreted shall be bent out of its correct position for any 

reason unless permitted by the Engineer's Representative and shall be protected from deformation or 

other damage.  

Except where otherwise shown on the length of lap joints shall be not less than 40 times the diameter of 

the largest bar and should be staggered.  

Except where otherwise shown on the Drawing the minimum concrete cover to the nearest reinforcement 

exclusive of plaster or other decorative finish and concrete blinding shall be as follows:  

(a) For works against earth faces and in liquid retaining structures 35-40mm (external isolated structure).  

(b) For internal work in non-liquid retaining structures:  

 For slab reinforcement subject to chemical attack - 40mm.  

 

(c) The minimum concrete cover in no case should not be less than the maximum diameter of steel 

reinforcement bars used.  

i.  i. For a beam 25-35mm.  

 ii.  For a column wall or strut 25-35mm.  

iii.  
For slab reinforcement in building 25mm, or the diameter of the main 

bar  

 

i.  

 

ii.  For a column wall or strut 25-35mm.  

iii.  
For slab reinforcement in building  25mm, or the diameter of the main 

bar,  

i.  i. For a beam 25-35mm.  

 ii.  For a column wall or strut 25-35mm.  

iii.  
For slab reinforcement in building 25mm, or the diameter of the main 
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The distance between any two parallel bars shall not be less than 50mm, or 4/3 maximum aggregate size, 

or 1/5 the minimum width of member whichever is greater.  

No concreting shall be commenced until the Engineer's Representative has inspected and approved the 

placed reinforcement.  

3.3.6 Mixing of Concrete  

Contractor will have to submit for UN habitat Engineer’s approval a scheme of the proposed forms and 
shuttering as well as a detailed schedule for casting proceedings.  

Contractor must inform UN habitat Engineer of any scheduled casting at least 48 hours prior to the 

casting and must obtain Engineer’s approval to the proposed schedule.  

When mixing on site is approved by UN habitat Engineer, concrete shall be furnished according to these 

specifications and shall be mixed with approved machines. The location of the mixing plants shall be 

agreed on with the Engineer and the Contractor must submit to the Engineer for approval before erection 

of any mixing plant his proposed arrangements for the storing of aggregates, batching and mixing of the 

concrete.  

The concrete materials shall be mixed in an approved mechanical batch mixer of adequate size and type. 

  

Mixing for each batch continues until there is a uniform distribution of the materials and uniformity of 

color and consistency of the concrete.  

The Contractor shall take particular care to ensure that no residual materials remain in the mixer after 

depositing each batch of concrete and he shall wash and clean out the mixer drum immediately following 

the completion of each concreting operation or when changing to a mix using a different type of cement.  

For the standard mixes the following mixes are assumed to contain enough water to yield a plastic mix 

with the shown slump:  
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Table 3.8 Quantities Required for Ordinary Mixes  

 
3.3.7 Protection and Curing of Concrete  

(i) Materials: 

 . Hessian or Burlap: They shall be clean and free from harmful materials. Their unit weight shall 

be not less than 230g/m
3

. 

 . Impermeable Membranes: The following impermeable membranes may, with UN habitat 

Engineer’s approval, be used.  

 

1. Clear polyethylene film with no holes, tears, scratches and contamination of any type.  

2. Hessian coated with white polyethylene of density not less than 300g/sq.m. The coating may be on 

one side only but shall be not less than 0.1mm thick and shall not peel during and after use. 

 

 . Curing Compounds: These shall conform to ASTM-C309. 

 . Sand: It shall be natural sand free of silt and clay and contaminants, which can be harmful to the 

concrete. 

 . Water: It shall satisfy the requirements already stated.  

 

(ii) Method of Curing: 

1. The first coat shall be applied immediately after the removal of the forms and the acceptance of the 

concrete finish and after the disappearance of free water on unformed surfaces. If the concrete is dry 

or becomes dry, it shall be thoroughly wetted with water and curing compound applied just as the 

surface film of water disappears. The second application shall be applied after the first application has 

set. During curing operations, any unsprayed surfaces shall be kept wet with water. The curing 

membrane will not be allowed on areas against which further concrete is to be placed.  

2. Hand operated spray equipment shall be capable of supplying a constant and uniform pressure to 

provide uniform and adequate distribution of the curing membrane at the rates required. The curing 

compound shall be thoroughly mixed at all times during usage.  

3. The curing membrane shall be protected against damage for the entire specified curing period. Any 

coating damaged or otherwise disturbed shall be given an additional coating. Should the curing 

membrane be continuously subjected to injury, UN habitat Engineer may require wet burlap, 

polyethylene sheeting, or other approved material to be applied at once.  

4. No traffic of any kind will be permitted on the curing membrane until the curing period is completed, 

unless UN habitat Engineer permits the placement of concrete in adjacent sections, in which case the 

damaged areas shall be immediately repaired as directed.  

 

(iii) Curing Time:  

The minimum curing time shall be the number of days given in Table 3.9 unless the average surface 
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temperature of the concrete during the required number of days falls below 10°C, in which case the 

period of curing shall be extended until the maturity of the concrete reaches the value given in the 

following Table: Note other* includes all permitted cements except OPC, PHPC and SRPC.  

Key: OPC = Ordinary Portland Cement RHPC = Rapid-hardening Portland Cement. SRPC = Sulfate 

Resisting Portland cement.  

 
The minimum curing time given in the Table above shall be compared with the time required for 

cylinder, cured under identical conditions to those, which the concrete is subjected to, attain 70% of the 

characteristic strength. The greater shall be taken as the minimum curing time.  

Concrete shall be cured in such manners and for such periods as UN habitat Engineer may direct having 

regard to the climatic conditions prevailing at the time of placing any individual batch of concrete.  

(iv) Requirements: The following requirements shall be strictly complied with by the Contractor except 

in those instances where UN habitat Engineer shall issue separate instructions modifying such 

requirements, or where the Contractor has obtained the prior approval of the RTO to a modification 

thereto.  

a. Top Surfaces of Horizontal Slabs Etc.: Covering the surface with a 50mm carpet of sand kept 

constantly wet or spraying the whole surface with water continuously or pounding of the surface with 

water to a minimum depth of 20mm for a period of 14 days after casting.  

b. Undersides of Horizontal and Sloping Members: Spray the whole surface with water immediately 

after the formwork is struck.  

d. Timber or Steel Shuttered Vertical and Sloping Surfaces. Drape the formwork with Hessian during 

setting in the warm season and drape the concrete with Hessian immediately after striking the formwork. 

Spray the concrete surface and the Hessian continuously with water from spurge-pipes or from a trough 

accurately set to level for a period of 21 days during the summer months (April to October inclusive) so 

as to produce a continuous film of water on the surface of the concrete. During other seasons the same 

procedure shall be adopted but the RTO may permit a reduction in the period of spraying if conditions in 

his opinion justify such a procedure.  

e. Pipe Joints and Concrete Bedding, Haunching and Surround to Pipes. Immediately after a pipeline 

has been laid it shall be completely shaded from the sun with a length of Hessian running the length of 

the trench.  Should the pipeline contain any cement mortar in the joints or be protected with concrete, 

additional wet Hessian shall be placed directly over the mortar or concrete portions immediately 

following the placing of the mortar or concrete in each section of the pipeline and such Hessian shall be 

kept continuously wet until the pipeline is ready to receive the first layer of backfill. If removal of the 

Hessian is necessary to inspect or test the pipeline such removal be for the shortest practicable time.  

f. Concrete Test Cylinders. The Contractor shall establish a small locked room for storing concrete test 

cylinders prior to testing and the key shall be in the custody of the RTO. Cubes shall be stored in water in 

this room unless the RTO Engineer should direct that cylinders be stored in conditions simulating those 

under the concrete of which the cylinders are representative is maturing. No placing or traffic of 

materials, passage of men, further construction or temporary works shall be allowed on any concrete until 
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it has matured sufficiently to permit such placing or traffic without detrimental effect on the concrete.  

 

3.3.8 Removal of Shuttering  

Shuttering shall only be removed with the permission of the RTO engineer and the work of striking after 

the receipt of such permission shall be carried out under the personal supervision of a competent 

foreman. Great care shall be exercised during the removal to avoid shocks or reversal of stress in the 

concrete.  

In cases where the RTO engineer considers the Contractor's proposal for the removal of shuttering to be 

premature either on account of the weather or for any other reason he may order the Contractor to delay 

such removal and the Contractor shall have no claim for delay in consequence thereof.  

Notwithstanding any advice, permission or approval given by UN habitat Engineer, the Contractor shall 

be responsible for any injury to the work and any consequential damage caused by or arising from the 

removal of shuttering.  

The minimum period from completion of casting to commencement of stripping will be as follows:  

“Walls-48 hours Roof-14 to 21 days”.  

Final decision for the removal of shuttering should be according to UN habitat Engineer’s approval.  

3.3.9 Repair of Surface Defects  

All repair works that might be required on sections of the cast concrete shall be performed by the 

Contractor not later than 24 hours after removing of forms.  

If not otherwise instructed, Contractor will cut all projecting tie wires to a depth of 15mm, into concrete 

face and fill the recess with fresh concrete. Concrete projection caused by roughness of forms will be 

chiseled away or otherwise removed by a polishing carborundum stone. Gravel pockets, holes or faulty 

spots shall be chiseled out until clean and healthy concrete is exposed. All recesses shall be filled up with 

fresh concrete of approved cement grout and properly repaired. The repaired section will merge with the 

concrete of the structure and smoothened level with its surface.  

All repair works will be performed only after damaged part has been checked by UN habitat Engineer.  

All finish works shall be performed by the Contractor at his expense and he would not be entitled to any 

compensation for the same.  

The defected area to be patched and an area at least 150mm wide surrounding it shall be dampened to 

prevent absorption of water from the patching mortar.  A bonding grout shall be prepared using a mix of 

approximately one part cement to one part fine sand passing a No. 30 mesh sieve, mixed to the 

consistency of thick cream, and then well brushed into the surface. Particular care shall be taken to color 

match patches with the bulk concrete. If permitted or required, proprietary compounds for adhesion or as 

patching ingredients may be used in lieu of or in addition to the foregoing patching procedures.  Such 

compounds shall be used in accordance with the manufacturer's recommendations. Specific approval of 

UN habitat Engineer is required to use proprietary compounds for patching.  

Painting with epoxy after the repairing process should be applied and the cost of such work should be 

born by the Contractor at his own expense.  
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3.3.10 Water Stop Joints  

Joints with water stops will be constructed as marked on the Drawings or requested by UN habitat 

Engineer.  

 Materials:  

Plastic waterstop - Expansion joints; Non-expansion joint; liquid retaining structure. Ribbed type 

waterstops with a center bulb made by extruding elastomeric plastic compound with virgin 

polyvinyl chloride as the basic resins.  The compound shall contain no reprocessed materials. 

Minimum tensile strength of waterstop shall be 125kg/cm
2

 (1750 psi) unless otherwise indicated.  

Water stops will be furnished to the site as complete units having the shape and dimensions as 

indicated on the Drawings.  

The edges of the water stop shall be joined by welding since no overlap will be permitted.  

The water stop will be inserted accurately in the elements of the structure cast first and will be 

properly protected from any damage, dirt or distortion of its shape and position. Prior to casting the 

adjoining part of the concrete element, face of the joint will be properly cleaned and a 3mm. hot 

asphalt coat will be applied on the whole of the joint area. Sealing of joints shall be completed by 

filling the groove with an elastoseal pack.  

 Installation:  

STEP 1  

Place concrete below waterstop first, remove all air voids by vibrating thoroughly. Install waterstops for 

all joints where indicated on the Drawings. Waterstops shall be continuous around all corners and 

intersections so that a continuous seal is provided. Splices shall be made by welding in accordance with 

the manufacturer's recommendations, subject to acceptance of UN habitat Engineer.  Only 

manufacturer's special approved tools shall be used for welding.  The finished splices shall provide a 

cross-section that is dense and free of porosity.  

STEP 2  

Properly secure waterstops in wall joints before concrete is placed. Clamp both edges of the waterstop to 

reinforcing steel with black annealed steel tie wire as specified for tying reinforcing steel and secure in 

place so that the waterstop will be perpendicular to the joint and remain in the required position during 

concrete placement. Confirm there are no air voids, lift waterstop. A continuous impression of the 

waterstop, including edge of bulb, should be visible in the fresh concrete, continue this procedure along 

the entire poured joint, end to end. If a continuous impression is confirmed, with step 4. If a void larger 

than 6mm in diameter is present anywhere in the waterstop impression, proceed with step 3.  

 

STEP 3  

If a void larger than 6mm in diameter is present in the waterstop impression, additional concrete shall be 

placed under the waterstop, vibrated and step 2 repeated.  

STEP 4  

Finish placing concrete above the waterstop to top of slab. 
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STEP 5  

The spacing of the waterstop ties shall match the spacing of the adjacent reinforcing, but need not be 

spaced closer than 300mm (12in) on center.  

STEP 6  

Each piece of the waterstop shall be of maximum practicable length to provide a minimum number of 

splices.  

STEP 7  

Waterstops shall be installed so that half of the width will be embedded on each side of the joint. Care 

shall be exercised to ensure that the waterstop is completely embedded in void-free concrete.  

Figure 3.1 Water Stop Joint  
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3.3.11 Joint Filler  

The joint filler shall be compressible cellular and resilient and shall not become brittle in cold weather.  

Joint filler for use in potable water service water tanks shall be of granulated cork bound insoluble 

synthetic resin.  For other water retaining structures the joint filler shall be granulated cork bound with 

bitumen.  For all other structures joint filler is bitumen impregnated fiberboard.  

3.3.12 Joint Sealer  

The joint sealer shall be non-degradable for its particular application.  It shall be elastoplastic and shall 

possess a movement accommodation factor of at least 25 percent.  Exposed joint sealer consists of 

polysulphide rubber based compound complying BS 4254.  Concealed joint sealer shall consist of an oil 

based mastic compound.  The joint shall have a minimum life expectancy of 15 years.  

Where the joint sealer is to be contact with a protective coating as shown on the Drawings the Contractor 

shall satisfy the Engineer that the sealer and the protective coating are compatible.  

The sealer shall be stored in accordance with the manufacturer's instructions and no sealer shall be used 

after its shelf life has elapsed.  

To ensure non-adhesion to the back of the joint cavity a bond breaker tape is to be fixed where this is 

specified by the manufacturer of the sealer. Primer shall be obtained from the same manufacturer as the 

sealer.  

 

3.3.13 Plasterwork  

Mixing of Ingredients:  

Except where hand-mixing of small batches is approved by UN Habitat Engineer, mechanical 

mixers of an approved type shall be used for the mixing of plaster.  Frozen, caked or lumped 

materials shall not be used. All tools, implements, vessels and surfaces shall at all times be kept 

scrupulously clean and strict precautions shall be taken to avoid the plaster or other materials 

becoming contaminated by pieces of partially set material which would tend to retard or accelerate 

the setting time.  

Preparation of Surfaces:  

All surfaces to be plastered shall be clean and free from dust, grease, loose or projecting mortar and all 

traces of salts are to be thoroughly sprayed with water, but all free water shall be allowed to dry and 

disappear form the surface before the plaster is applied.  

Plastering shall not be commenced until the background has been suitably prepared.  

Before plastering is commenced all junctions between differing materials shall be reinforced. This shall 

apply where walls join columns and beams, particularly where flush, and similar situations where cracks 

are likely to develop and as directed by UN habitat Engineer. The reinforcement shall consist of strip of 

non-metallic wire mesh 15cm wide which shall be plugged, or stapled as required at intervals of not 

exceeding 45cm at both edges or as per manufacturer instructions.  
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Environmental Conditions:  

Maintain a minimum temperature of 10 deg C (50 deg F) in spaces being plastered.  Maintain adequate 

continuous ventilation in plastered spaces until plaster is dry. Protect plaster from freezing and too rapid 

drying.  Do not plaster on rusted metal materials.  

Plaster Materials:  

1 Portland cement.  

2 Lime shall be special finishing hydrated lime.  

3 Sand shall be clean, sharp, washed, natural and free from soluble salts and organic matter.  Sand 

when dry shall pass No. 4 sieve.  

4 Fiber shall be pure manila, glass or synthetic fiber, good quality 13 to 50mm (1/2 to 2in) in 

length, free from grease, oil, dirt and other impurities. No asbestos will be allowed.  

5 Water shall be clean, fresh, potable water.  

 

Plastering Execution:  

All plastering shall be executed in a neat workman like manner and internal and external angles shall be 

true, straight and plumb. Plaster shall be made good adjacent to wood or metal frames,  

Skirting and around pipes or other fittings. The finish surface shall be true to shape and angle even in all 

directions, with straight arises frees of cracks and trowel marks and to the satisfaction of UN Habitat 

Engineer. 

On all external surfaces and on all smooth internal surfaces spatter dash of cement and sand which shall 

contain 450kgs of cement per one-meter cube of sand shall be applied and allowed to dry before 

rendering is commenced. All surfaces of walls shall be wetted immediately prior to applying the first coat 

of rendering and this shall be allowed to thoroughly dry out before the next coat is applied. The minimum 

thickness of this coat shall be 5mm applied with sufficient pressure to force it through and completely 

embed metal lath, or to form a good bond on concrete or masonry.  

After the application of the spatter dash, the base coat shall be applied after the spatter dash coat has set 

but in no case before 24 hours after its application. The base coat shall be composed of 450kgs. of cement 

per one cubic meter of sand, this coat shall be applied with sufficient force to prevent air pockets and to 

secure a good bond with the wetted receiving surfaces, the thickness shall be designed approximately at 

15mm. but governed by the guide screeds, curing with clean water shall continue for five consecutive 

days.  

The Contractor shall from vertical guide screeds 10cm wide. The spacing shall not exceed 1.50 meters.  

The screeds shall be plumb and in the same plane with each other. The sides of the screed shall be left 

rough to bond with plaster, the surface shall be smooth.  

The finishing coat shall only be applied after the base coat has seasoned, where cement plaster with a 

trowelled finish is specified; the finish coat shall be first floated to a true, even and wetted surface, then 

trowelled in a manner that will force the sand particles down in to the plaster and with the final trowelling 

leave the surface finished smooth and free from rough areas, trowel marks, checks or other blemishes. 

The finishing coat shall have a reasonably uniform thickness of approximately 3-5mm. curing with clean 

water shall continue for seven days.  

Patching plasterwork shall conform to all of the above procedures and the finishing coat shall be flush 

with old plaster and of the same appearance. All patching shall be carried out under the RTO Engineer’s 
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supervision and to his satisfaction, and according to manufacturer instructions.  

The finished surface shall be true to shape and angle oven in all directions, with straight arises free of 

cracks and trowel marks and to the entire satisfaction of the Engineer.  

Proportions of Internal and External Plaster:  

Internal and external plaster shall be composed of 450kg of cement per one cubic meter of sand. However 

the spatter dash application shall be composed of 450kg of cement per one cubic meter of sand.  

Plastering shall be applied in three coats unless otherwise specified.  

Screed shall be laid and ruled as necessary to allow for a total thickness of 15mm for external and 

internal plaster and the rendering shall be applied to the required thickness. 

 

Waterproofing Plaster: 

  

Mixing of plaster ingredients and preparation of surfaces to be plastered with waterproofing plaster shall 

be as specified above.  

Rendering coat shall contain 450kg of ordinary Portland Cement per cubic meter of clean coarse salt free 

sand and with admixture of waterproofing compound as specified added in accordance with the printed 

instructions of the manufacture, shall be applied and the surfaces shall be trowelled hard smooth and 

allowed to dry. All surfaces of plastered areas shall be cured for minimum of 7 days.  

Cutting and Patching:  

Cut, patch, point-up and repair plaster as necessary to accommodate other work and to restore cracks 

dents and imperfections. Repair or replace work to eliminate blisters, excessive crazing and check 

cracking, dry outs, efflorescence, sweat-outs and similar defects, including areas of the work which do 

not comply with specified tolerances, and where bond to the substrate has failed.  
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DIVISION 4: FENCES, GATES, PAINTING, LINING, COATING AND 

MISCELLANEOUS WORKS 

4.1 Scope  

The work covered under this Division shall include supplying all materials, accessories equipment labor 

and supervision for erecting and installing all work items, complete in accordance with these 

Specifications or as shown on the Drawings.  

The fences and gates items shall comprise the following:  

A. Chain link fence and gates.  

B. Miscellaneous metalwork: Ladder rungs, access ladders, frames and gratings, frames and plate 

covers, safety racks, steel guides for emergency stop planks, valve boxes, standard steel pipes and 

anchors, and all other items of miscellaneous manufactured metalwork where shown on the 

Drawings.  

Except as otherwise provided in this Division of the Specification or as shown on the Drawings, all 

surfaces of fences and gates shall be treated, coated and painted in accordance with the requirements of 

painting, lining and coating section of these Specifications or as shown on the Drawings.  

4.2 Chain Link Fence  

4.2.1 General  

The fence shall be standard chain link fence with gates. 

The Contractor supply all materials for the chain fence including fabric and barbed wire, posts, gates and 

accessories, cement, sand and coarse aggregate and other materials for complete erection of the fence, 

and padlocks.  

The Contractor shall submit to UN habitat Engineer; for approved shop Drawings showing layout and 

details of construction and erection of fence and accessories required before starting any works.  

4.2.2 Materials  

A. Chain Link Fabric: The chain fabric shall be galvanized (zinc coated) steel fabric No. 11 gauge 

3.05mm nominal wire diameter after coating. 

B. Fence Posts, Top Nails and Braces:  Except as otherwise provided in this paragraph, top rails and 

braces shall be galvanized (zinc coated) standard steel pipes. 

 

C. Gates and Gate Accessories: Except as otherwise provided in this paragraph, gates and gate 

accessories shall be furnished on the entrance of the site.  

Gates shall be swing-type gates with zinc coated, round tubular frames. The gate fabric shall be the 

same as furnished under paragraph (a) above.  

Each gate leaf shall be equipped with one pair of malleable iron hinges not less than 75 mm (3") in 
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width that will provide full gate opening between gate posts. The hinges shall be designed to neither 

twist or turn under gate action and shall allow the gates to swing a full 180 degrees to lie along the 

parallel to the fence line. The gate latches shall be of the fulcrum type with center drop rod or of the 

plunger- bar type latches shall be constructed so that the center drop rod or plunger bar cannot be 

raised when locked.  

Gate hinges latches, stops, keepers and other accessories shall be zinc- coated steel, ductile iron, or 

malleable iron, except that wire ties and clip bolts and nuts may be of aluminum alloy.  

4.2.3 Erection  

Brush, ground surface irregularities, and other obstacles which would interfere with proper erection of the 

fence shall be cleared and removed in advance of starting other fencing work. The Contractor shall 

perform all required excavating, backfilling, and compacting of backfill for posts and gate stops.  Posts 

shall be plumb and in alignment. Post and gate stops shall be set in concrete as shown. Where the nature 

of the material to be excavated is such that the holes for the footings cannot be excavated to the required 

dimensions and the concrete placed directly against the surfaces of the excavation, forms shall be used 

for the concrete.  

Concrete used as footing for fence posts shall be class B250 in accordance with Division 3 of these 

Specifications.  

Gates areas of galvanizing shall be repaired in accordance with Section 4.4 of the Specifications. Except 

for painting damaged areas of galvanizing, no other painting of the fence is required.  

4.3 Miscellaneous Metal works  

4.3.1 General  

Furnishing and installing miscellaneous metalwork in item 4.1.b includes all items specified in this 

Division complete with all bolts, nuts, washers and anchors required for the installation in accordance 

with the Specification.  

4.3.2 Materials  

A. Structural Steel: Steel shapes, plates, flat and round bars, and straps shall conform to ISO 630 or EN 

10056-1, 2 or approved equivalent subjected to UN habitat Engineers approval.  

B. Nuts, Bolts and Anchors: Bolts shall comply with ISO EN 4014, ISO EN 4016. Nuts shall comply 

with ISO EN 4032, ISO EN 4034 or approved equivalent subjected to UN habitat Engineers 

approval. The bolts shall have square heads or hexagon heads. The length of bolt threads for anchor 

bolts shall be as required and the length of bolt threads for all other bolts shall be in accordance with 

ISO 8992 or EN 26157-1.  

C. Ladders: Outside ladders for water Tanks shall be of Galvanized steel or as specified in the Tender 

Documents. Ladders in side water tanks shall be of stainless steel or Aluminum or any other approved 

equivalent materials. Ladders, ladder accessories and ladder clearances shall conform to the 

requirements of OSHA. Ladders shall be either aluminum or stainless steel. Wall support brackets shall 

be Type 316 stainless steel spaced 2400mm (8ft) on center with Type 316 stainless steel fasteners. 

Where possible, the side rails shall be fastened to the floor with 13mm (1/2in) diameter Type 316 
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stainless steel expansion bolts.  

1 Ladder cages shall be constructed as shown on the Tender Document Drawings.  

2 Ladder safety post extensions shall be provided on all fixed ladders occurring below hatches and 

at locations indicated by the Drawings. The telescoping tubular safety post extension shall be secured to 
the ladder rungs with stainless steel fasteners and brackets.  

 

D. Steel Pipes: Steel Pipes shall be according to the Contract Drawings.  

E. Fixed and Removable Handrail: Except as otherwise provided in this paragraph or shown on the 

Drawings: handrails shall be galvanized (zinc coated) standard steel. 

F. Materials for miscellaneous metalwork and specifically, covered herein by detailed specifications shall 

be new and of good commercial quality approved by UN Habitat Engineer.  

4.3.3 Measurement  

Structural and fabrication steel shall be measured by the ton, complete in place and accepted.  

All metal fixings such as bolts and anchors and nuts shall not be measured for direct payment, but shall 

be considered as subsidiary works born on the metal works.  

Steel pipes and hand rail shall be measured by the linear meter complete in place and accepted.  

4.4 Painting, Lining and Coating  

4.4.1 Scope of Work  

The work covered by this section of the Specifications comprises furnishing of all materials, cleaning 

surfaces and applying the paint, protective coatings and lining to all metal surfaces as tabulated and 

specified herein. Items or surfaces not required being painted or coated but which are adjacent to surfaces 

to be cleaned and painted shall be protected against contamination and damage during the cleaning and 

painting operations.  

4.4.2 Painting and Coating  

(i) General:  

Painting, coating and priming should be applied according to Tender Documents requirements 

and Manufacturer instructions.  

Particular care shall be taken to prevent sand or cleaning agents from entering moving mechanical 

linkage joints, or other equipment or accessories.  

Cleaning and painting operations shall be conducted in such a manner that dust or other 

contamination will not fall on wet, newly painted surfaces, and newly painted items shall not be 

moved until the paint is dry through.  

All Contractor-applied coatings exposed to view, including any touch-up repair painting, shall 

present a uniform texture and color-matched appearance.  

Any items or surfaces damaged or contaminated by the Contractor's operations shall be returned 
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to their original condition by and at the expense of the Contractor.  

Before top coating any coated surfaces the Contractor shall re-clean any exposed surfaces and 

apply paint as necessary to restore damaged or defective surfaces to the specified condition.  

Items which have been painted shall be handled with care and protected as necessary to preserve 

the coating in good condition.  

Temporary or permanent welding for the convenience of the Contractor will not be permitted on 

areas where the welding will damage paint or other protective coatings unless the areas of 

coatings which would be damaged thereby are accessible for repairing and inspection.  

Unless otherwise specified, the Contractor will not be required to disassemble machinery, 

equipment, or other metalwork for the purpose of painting the interiors.  

The Contractor shall provide adequate ventilation, lighting, and the necessary safety equipment 

for the protection of the workmen during painting and coating operations.  

(ii) Materials: All pigmented paints and primers shall be purchased in containers (recommended not 

larger than 19 Liter) or as packaged by the manufacturer. Containers shall be labeled with the 

material specification number, the batch number and the product expiring date.  

Colors of finish paints shall be in accordance with paragraph V.  

All colors and tints shall be prepared by the manufacturer. Tinting at the site will be permitted 

only with colors-in oil where specified for slight contrast between coats.  

The Contractor should provide samples for UN habitat Engineer approval before ordering any 

material.  

The Contractor should provide a certificate to ensure suitability and validity of the materials to be 

used for painting metal surfaces in contact with potable water have no hazardous effect on health.  

 (iii) Sampling, Testing and Certification of Materials:  

The Contractor shall furnish two copies of all purchase orders for paint or related materials to the 

RTO Engineer. Copies of purchase orders shall be furnished far enough in advance of planned 

use so that samples, if required, will be available to UN habitat Engineer to allow a testing period 

of at least one week.  

If required, manufacturer’s certification for each type, batch or color of material shall state that 

the material is of the same composition as material which previously has been found to comply 

with the Specification. If requested, certifications shall also include the manufacturer's quality 

control test data.  

The Contractor shall be responsible for the accuracy of all certifications submitted or data 

contained therein whether submitted by him, a manufacturer, a supplier, or a subcontractor.  

Each sample, purchase order, and/or certification shall be identified with the material 

specifications, the batch and quantity represented, the specification number schedule, production 

and expiry date under which the material is to be used.  

The Contractor shall purchase the total quantity of each material that is expected to be used in a 

reasonable length of time (i.e., 1 year, or the minimum specified storage stability period of the 

material) to avoid repetitive purchases that would impose additional testing. The costs and delays 

from additional testing required as a result of either unnecessary small purchases or rejection of 

the materials submitted shall be the responsibility of the Contractor. 

  

(iv) Preparation of Surfaces: Surface preparation shall be in accordance with the following methods. 
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The method to be used for each item is indicated in the painting schedule.  

Weld spatter, slag burrs, or other objectionable surface irregularities shall be removed or repaired 

before cleaning.  Any contaminants to the paint coating, from cleaning operations or other 

sources shall be removed before the surfaces are painted. Cleaning solvent shall be mineral spirits 

or xylene except that xylene shall be used for surfaces which require coal-tar coatings. Cleaning 

cloths and solvents shall be discarded before they become contaminated to the extent that a 

greasy film would resin on the surface being cleaned. The coating shall be applied soon after 

preparation of the surface.  

If rust forms or the surfaces become otherwise contaminated in the interval between cleaning and 

painting, or between coats of paint, re-cleaning will be required. Any coatings not required by and 

not shown in the painting tabulation shall be removed from the surfaces by suitable and effective 

means, unless otherwise directed. All surfaces not specifically covered herein shall be prepared 

by methods common to good practice for the particular surface.  

All oil and grease shall be removed from steel surfaces to be painted by the use of clean solvent 

and clean, lint-free wiping material.  

The following are the stages for preparation of surfaces prior to application of painting:  

a. Stage A: Dirt, scum, and any other contamination shall be removed by solvent cleaning, water 

washing, or other effective means. Surfaces with gloss or semi-gloss paints shall be sanded lightly.  

b. Stage B: The surfaces shall be cleaned of all defective or damaged areas of existing paint, and of all 

loose rust, loose mill scale and other foreign substances by scraping, chipping, wire brushing, grit 

blasting, commercial grade sand blasting, or other effective means.  

c. Stage C: The surfaces shall be blast cleaned to base metal, using dry, hard, sharp, sand or steel grit, to 

produce a grey-etched surface free of all foreign substances.  

d. Stage D: Loose corrosion products or other foreign substances, if any, shall be removed by chipping, 

scraping, wire brushing, light etch blasting, or other equally effective means and the surface again 

cleaned with solvent. After the second solvent cleaning, the surfaces shall be treated with metal 

conditioner which has been diluted in acid-resistant containers with three parts (by volume) of clear water 

to one part (by volume) of metal conditioner. The solution shall be applied by spray, dip, or brush, 

allowed to remain on the metal surface for 2 to 10 minutes, then vigorously rinsed off with water 

(preferably hot), and the surface allowed to dry thoroughly. (Note: Solution is strongly acidic and proper 

safety precautions shall be exercised in handling and use).  

 

(v) Application: Materials shall be thoroughly mixed at the time of application. Surfaces shall be clean 

and, unless otherwise specified, free from moisture at the time of application. Items of metalwork 

to be painted that are not thoroughly dry at the time of paint application shall be heated to a 

sufficient temperature (27 C°) to dry off any moisture present before paint is applied. Heating, if 

used, shall be by a method which does not bring products of combustion into contact with 

surfaces being coated.  

Effective means shall be provided for removing free oil and moisture from the air supply lines of 

all spraying equipment. Care shall be exercised during spray application to hold the nozzle 

sufficiently close to the surfaces being painted to avoid excessive evaporation of the volatile 

constituents and loss of material into the air, or the bridging over of crevices and corners. Spray 

equipment shall be equipped with mechanical agitators, pressure gauges, and pressure regulators. 

Nozzle pressure consistent with acceptable finish results shall be employed when spray painting.  

Each coat shall be applied in such a manner as to produce an even film of uniform thickness 

which will completely cover irregularities, fill crevices, and be tightly bonded to the substrate or 

previous coat. Each coat shall be free from runs, pinholes, sags, laps, brush marks, voids, and 
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other defects. Each coat shall be allowed to dry or to harden before the succeeding coat is applied.  

The thickness of steel surfaces shall be measured by approved gauges and shall not be less than 

the minimum specified thickness at any point on the coating. Acceptance will be based on 

specified coverage’s, total dry-film thickness as measured by an Elcometer, Mikrotest, or other 

suitable dry-film thickness gauge, after the complete paint system has thoroughly dried.  

If necessary to improve application properties, cold-applied paints may be heated by means of a 

hot-water bath to temperatures not exceeding 38 C°. Paint shall not be applied when the 

temperature of the item to be painted or of the surrounding air is under 7 C° except that vinyl 

resin paints shall not be applied when metal or air temperatures are above 43 C° or below 4 C°. 

Painting shall proceed only when the humidity and the temperatures of atmosphere and of 

surfaces to be painted are such that evaporation rather than condensation will result. Brush coats 

may be applied by the conventional brushing procedure, or the paint may be delivered to the 

surface in a fluid stream by means of spray equipment employing air pressure only on the 

material and the paint then spread immediately by brushing to a smooth uniform coating.  

Unless otherwise specified, coatings on metalwork, part of which is too embedded after being 

coated, shall extend approximately 15cm into the concrete.  

Red lead priming paint, enamels, and oil-based paints may be thinned if necessary to permit 

satisfactory application, in which event mineral spirits shall be used and the amount of thinner 

shall be kept to a minimum but in no event shall exceed 0.12 liters per liter of paint.  

Tinting, where required for color contrast, shall be accomplished by using not more than 23g of 

tinting color per liter of paint. Methods of preparing and applying paints and coatings not 

included in this Specification shall be in accordance with the manufacturer's instructions. 
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DIVISION 5: PIPES MATERIALS  

5.1 Work Included  

This Division governs the Fabrication of Ductile, Steel, PVC pipes in the diameters and pressure classes 

required under the Tender Documents requirements.  

Pipes, fittings, accessories, and specials including protective coatings and joints materials shall be 

according to the latest editions of Standards and References specified in this Specifications or shall be 

equivalent and compatible to these Standards and References subjected to third party accredited testing 

laboratory.  

5.2 Submittals  

The Contractor shall submit:  

A. Manufacture valid quality certificates ISO or equivalent.  

B. Detailed manufacturer’s proposals for pipe and fitting manufacture, coating, lining and catalogs.  

C. Certified copies of manufacturers’ quality control test results and reports.  

D. Certified copies of compliance for steel plate, rubber rings, coating and lining materials and other 

components of finished pipes and fittings.  

E. Instruction manual.  

With every consignment of pipes, fittings, accessories, and specials delivered under this Contract, the 

Contractor shall furnish a certificate worded as follows:  

“This is to certify that the pipes, fittings, accessories, and specials delivered in this consignment comply 
with the required specifications and Standards”.  

No payment shall be made in respect of any consignment of pipes and specials, which is not accompanied 

by such certificate.  

5.3 Quality of Pipes, Fittings, Accessories and Specials  

The Contractor shall have a Quality Assurance System including:  

A. Records of tests performed by manufacturers on materials brought in.  

B. Sequential numbering of pipes and fittings.  

C. All goods or materials supplied by the Contractor shall be new of first class quality and of the best 

workmanship and design.  

The quality assurance system records shall be open to inspection by the Engineer, and shall be 

maintained in such a way that any pipe or fittings is identified by a unique sequential production 

number and can be uniquely related to each stage of its manufacture including material origin and 

quality, date and time of each operation, operator(s) involved and results of relevant quality tests. 

Testing of materials should be according to the Relevant Standards. The Contractor shall pass a 

complete set of the quality assurance records to the Engineer.  
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D. Pipes, fittings, accessories, and specials including their protective coating and joints materials, that 

will or may come into contact with potable water shall not constitute a toxic hazards, shall not 

support microbial growth, shall not cause taste or odor, cloudiness or discoloration of water, and 

shall be approved by a recognized certifying authorities as being suitable for use in portable water 

supply systems.  

E. Pipes, fittings, accessories and specials are recommended to be furnished by a single Manufacturer.  

5.4 Steel Pipes  

Pipes shall be manufactured as high tensile, welded, with normal working pressure for pipes and fittings 

etc. 

The Contractor shall be responsible for ensuring that the pipe ends are suitably prepared in the works or 

in the field for each joint, according to the jointing method to be used in each case.  

The manufacturer as required by a compatible standard shall supply a product data.  

5.4.1 Fittings  

All fittings, bends, tees and tapers shall be manufactured of seamless of butt-welded steel pipes and shall 

comply with the relevant parts of ISO 3419 or EN 10224 (Draft), and EN 10253-1,2.  

The wall thickness of fittings shall be the same as that of pipes as a minimum.  

All fittings shall be internally cement lined at factory and externally coated with polyethylene.  

The flanges shall be according to ISO 7005-1 or EN 1092-1. The working pressure shall be PN 10, PN 

16.  

5.4.2 Internal Lining  

The steel pipes and fittings shall have an internal cement mortar lining applied centrifugally. The lining 

shall be odorless, tasteless and suitable for conveyance of chlorinated potable water, using Portland 

cement. 

The sand shall consist of inert granular material having durable uncoated grains. 

The cement mortar lining shall cover the whole internal surface at the spigot end. At the socket end the 

cement mortar lining shall be stopped in the bevel of the socket at the jointing ring.  

The internal unlined wall of the sockets shall be protected by suitable non-tainting approved bituminous 

or epoxy paint, applied to a properly prepared substrate.  

The internal lining of joints shall be at least equal to that approved for pipes, and shall be applied by hand 

in the works after all welding; machining and fettling operations have been completed.  
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5.5 Steel Doors  

5.5.1 General  

 . Steel doors shall be manufactured in accordance with detail drawings and subject to UN Habitat 

Engineer’s approval. Full workshop drawings for doors shall be submitted to UN habitat Engineer well in 
advance of delivery to site for his approval.  

 

5.5.2 Ironmongery for Steel Doors  

The Contractor shall provide and fix the ironmongery complete, including all necessary screws, bolts, 

plugs and other fixings. The use nails of fixing shall not be allowed.  

All ironmongery shall be of first quality and according to as quoted below: BS 455-1975: Lock and 

latches for doors schedule for sizes and dimensions. BS 7352: Hinges. BS 1228-1945: Door bolts-iron, 

steel and non-ferrous.  

The Contractor shall be required to submit for approval samples of all items of ironmongery he 

proposes to use.  

5.5.3 Measurements and Payment  

Doors shall be measured and paid for by the number. The Unit price shall include for all hardware; 

locks; all furniture listed in door schedules such as push plates, door closers and all ironmongery; and 

painting in accordance with Specifications.  
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DIVISION 6: VALVES  

6.1 General  

All valves and accessories are recommended to be furnished by a single manufacturer and should 

be subjected to UN habitat Engineers approval before ordering the valves. Valves shall be 

compatible with pipes and fittings specified in drawings. Compatibility should be the Contractor’s 
responsibility at his own expense, and should be approved by a third party accredited by 

Engineering Syndicate.  

Two copies of manufacturing and installation manuals shall be provided at time of materials 

delivering.  

Bolts, nuts, rubber seals (joint rings), gaskets, and flanges shall be in accordance with standards specified 

in Division 5.  

Valves of different types in general can be listed as follows:  

1. Gate valves and appurtenances for yard piping.  

2. Gate valves for inside service.  

3.  Ball valves.  

4. Check valves (None Return Valve).  

5.  Butterfly valve.  

6.  Fire hydrants.  

7. Surge relief valves.  

8. Quick connect couplings.  

9.  Service clamps.  

10.  Pressure gauges.  

11.  Flap valves.  

12. Expansion joints and dressers.  

13. Air release and vacuum valves.  

14. Propeller flow meters.  

15.  Sluice gate.  

16.  Float valve.  

17. Flow control valve.  

18.  Altitude valve.  

19. Pressure reducing valve.  

20.  Strainers.  

21.  Water meter.  

22.  Globe Valves  
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6.2 Submittals  

The contractor shall submit the following:  

 . o Assembly drawings.  

 . o Manufacturer Valid quality certifications ISO or equivalent.  

 . o Certified copies of Manufacturer quality control Test results and reports.  

 . o Assembly shop drawings.  

 . o Instruction manuals.  

 . o Catalogues.  

 . o With every consignment of valves, accessories and specials delivered under this Contract, the 

Contractor shall furnish a certificate worded as follows:  

 

“This is to certify that the valves, accessories and specials delivered in this consignment comply with the 

required specifications and Standards”.  

 

6.3 Valve Coatings  

The internal and external surfaces of valves shall be prepared and coated with epoxy paint. The final coat 

shall be applied to external surfaces after installing the valves.  

6.4 Works Tests  

All valves shall be hydrostatically tested at the place of manufacture. The Contractor shall supply a 

certificate stating that the valves supplied have satisfactorily passed the tests.  

All valves shall be subjected to pressure test in accordance with ISO 5208 and shall be drop tight.  

6.5 Packing  

All valves shall be securely packed in crates or boxes for protection against damage during transit, and 

shall be accompanied by the materials necessary to secure all flanges to adjacent pipe work. These 

materials shall also be suitably packed and shall be stored away from sunlight at all times.  




























































































































