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KASULU DISTRICT, KIGOMA REGION                                                                                      


SECTION, NO. VI. SPECIFICATIONS
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SECTION 1:
EXCAVATION AND EARTHWORKS

1. Nature of Excavations

The Contractor must ascertain for himself the nature of the material to be excavated and price the work accordingly, as no allowance will be made beyond the Contract Sum for any alleged ignorance in this respect.

2. Excavation Generally

Excavation have been measured from the drawing including the Engineer’s site plan showing existing contours. It is the responsibility of the Contractor to check the commencing levels prior to commencing the work, as no extra payment will be made in respect of any alleged excavations carried out due to the commencing levels being above that shown upon the drawings without the prior written agreement of the Structural Engineer. Where such agreement is given it is the Contractor’s responsibility to record the new commencing level or levels and to agree these levels jointly with the Structural Engineer prior to commencement.

3. Site Clearance

The Contractors shall clear the construction areas within the site of all bushes, roots, brush boulders, natural obstructions rubbish and any other natural or artificial obstructions which would interfere with construction of building, roads, paths and drains. 

4. Oversite Excavations

Oversite excavations over the areas of building has been measured in this section down to a general level. Removal of Vegetable soil has been measured separately and this material is to be spread around the site as directed by the Engineer.

Excavated material suitable for backfilling around foundations and for making up levels under roads, floors, etc., is to be kept separate from soil spoil heaps and to be re-used as directed or spread and leveled on the site at the end of excavation operations when found to be surplus. The Quantity Surveyor will measure the amount of any such disposal on site. Vegetable soil is not to be used for backfilling around foundations.

5. Excavations for Foundations and Structures

Excavations for foundations and the reinforced concrete structure shall be to the widths, depths and levels to accommodate the structure shown on the drawings. Working space has been allowed for in the measurement of excavation quantities given in these Bills of Quantities in accordance with the rules of measurement laid down elsewhere in these bills, namely 1.00m from the face of any work which requires formwork over 1m deep below the starting level of excavation, and 0.30m from the face of any work which required formwork not exceeding 1m deep below starting level of excavation.

Generally formwork has not been measured for plain concrete foundations or column bases and therefore, excavations for these has been measured net. Formwork has been measured to reinforced concrete foundations and column bases and all faces of columns and walls and working space excavation has been measured and included accordingly. Adjustments to excavations widths as measured will, therefore, be made only in the case of the Structural Engineering ordering the addition of formwork to plain concrete foundations etc., or the omission of formwork to reinforced concrete foundations or column bases. Ordinary use of planking and strutting along foundations to prevent earth falls and to save concrete will not be considered as formwork.

6. Inspection

When the excavations have been made to the sizes and depths required from the drawings, the Structural Engineer shall be called to the site immediately for inspection, and upon approval, the Contractor shall proceed with the work to prevent any natural ground moisture from drying out and to prevent rainwater or other surface water draining into the foundations. The excavations are to be left open until any variations in depth has been measured and agreed.

7. Excavations Below Required Depths

Should any excavations be made below the levels or lines shown on the drawings or otherwise required by the Structural Engineer, the Contractor must fill up the resultant over-excavation to the proper levels or lines with the concrete class “E” at his own expenses (see “Concrete Work”).

8. Filling

Filling to make up levels under floors shall be approved granular materials arising from excavations which has been carefully separated from other excavated material for it suitability for the purpose. It shall be entirely free from organic matter; mud, rubbish or lumps exceeding a size, which will pass through a 100mm diameter, ring in every direction. Filling shall be placed in layers not exceeding 150mm thick and shall be rolled with a pedestrian operated power roller. The rolling process shall be continued for every layer uniting further noticeable consolidation takes place. 

9. Return Fill in and Ram

Return fill in and ram suitable filling material as described above, around foundations and other concrete structure in layers not exceeding 150mm thick and carefully ram and consolidate with power rammer. No filling in shall be executed until concrete foundations etc. have been inspected and approved by the Structural Engineer. Regardless of the means of backfilling and compaction adopted, the Contractor is responsible not only for the work but also for any possible damage to the permanent work or adjacent structure.

10. Leveling

No item is measured for leveling and consolidating ground and rates of excavation must include for leveling and preparing the ground for concrete or other works including ramming or rolling.

11. Soil Sterilization

Ant-termite treatment is to be carried out by an approved specialist firm who will be required, upon completion of the soil sterilization, to furnish a written guarantee certifying the following:

(a) That the chemicals applied comply with the requirements specified herein for chemical concentration and rates of application.

(b) That the treatment will remain effective against termite infestation for a period of five years.

(c) The free treatment by the firm of any areas showing signs of infestations before the expiration of the five year period.

The chemicals used shall be one of the following:

1. Aldrin 0.5% applied in oil solution or water emulsion.
2. Benzene hexachloride, 0.8% of gamma isomer applied in oil solution or water emulsion.

3. Chlordane 1.0% applied in solution or water emulsion.
4. Dieldrin 0.5% applied in oil solution or water emulsion.
5. D.D.T 8.0% in oil solution

6. Lindane; 0.8% in oil solution or water emulsion

7. Pentachlorophenol; 5% in oil solution

8. Trichlorobenzene; 1 part to 3 parts oil.

Some of the chemicals listed above are toxic to animals and plant life and must, therefore, be applied only with caution by an experienced person. Where individual water supply systems are proposed precautions must be taken to prevent filtering and endangering the water supply. Treatment shall not be made when soil or fill is excessively wet or immediately after heavy rain.

Precautions must also be taken to prevent disturbance of the treatment by animals or human contact with the treated soil. The treatment areas are to be covered as quickly as possible after treatment.

The rate of application is to be 5 liters per square meter and areas measured include these under floor and round wall and column foundations. 

12. Disposal of Surplus Excavated Material

Surplus excavated material will be carted away from the vicinity of the works and deposited, spread and leveled on areas to be allocated by the Structural Engineer, reasonably adjacent to the site.

13. Disposal of Water

The Contractor shall keep the excavations free from standing water and silt (or excavated material softened by water) and he shall include for the cost of pumping, construction of temporary drains, soak away pits, etc., as deemed necessary to achieve this and item has been included for this in the Bills in each relevant section. 

14. Planking and Strutting

Sides of all excavations must be supported in order to prevent falls from or collapse of the earth face. The term “planking and strutting “ is deemed to include any method or methods which the Contractor elects, but which the prior approval of the Engineer, to adopt to uphold, protect and maintain the sides of excavations. The Contractor will be responsible for any consequences of his failure in this respect including clearing away fallen material and any extra concrete or other works including formwork ordered by the Structural engineer due to such failure. An item has been included in these Bills in each relevant section.

15. Hard-core

Hard-core shall be hard crushed stone to pass a 100mm ring in all directions. No sand, quarry dust or fine material will be permitted. All hard-core beds shall be topped with a layer of fine stone or aggregate minimum size 12mm to fill the voids on the surface to receive concrete beds. Rates for hard-core shall include for leveling or finishing or laying to falls and consolidating by rolling as described for “filling” above. 
16. Rock

Rock means any hard material which in the opinion of the Engineer can be removed only by the use of compressors, blasting, or by wedging, and the Engineer’s opinion shall be final. Hard compacted murram, tuft or other material which can be removed by pick or excavator with or without prior ripping or other mechanical plant will not be classified as rock, may if approved by the Engineer, be used as hardcore filling and the measured quantities of imported filling will be adjusted accordingly. All rock so used must be broken to the required size as here before described before being used.

SECTION 2:
CONCRETE WORK

1. Materials and Workmanship Generally

The recommendations of the latest British Standards Code of Practice for the Structural use of Reinforced Concrete in Buildings shall be deemed to be incorporated in these preambles Clauses unless otherwise specifically stated.

2. Materials Generally

All materials to be used in the works shall conform to quality and description as specified hereunder and shall be equal to approved samples. In particular, no materials shall be used until approved, samples shall be supplied to the Consulting Engineer for approval at least one week before ordering in bulk and delivery to the site. Any materials delivered to the site, which has not been previously approved by the Structural Engineer, shall be the Contractor’s liability. All materials shall be transported, handled and stored on site so as to preclude damage, deterioration or contamination.  All condemned materials are to be removed from the site within 24 hours.

3. Cement

The cement, unless otherwise specified on the drawings shall be Ordinary Portland Cement of approved manufacturer, delivered in the manufacturer’s bags and shall comply in all respects with the requirements of the latest British Standard 12. The consignments of the cement shall be delivered in sealed bags and shall be stored on the site so as to be used in the order in which they are delivered. The Structural Engineer shall have the right to take samples for testing in accordance with B.S.12 and the Contractor is to obtain current certificates of tests from the manufacturer prior to bulk deliveries. Under no circumstances is High Alumna cement to be used.

Rapid Hardening Cement may be used in lieu of ordinary Portland cement only with the prior approval of the Engineer, provided that all conditions applying to its use are strictly observed. Any additional expenses in connection with the use of such cement shall be done by the Contractor.

4. Aggregate Generally

All aggregate shall be from approved, reputable sources and shall be strong, hard, durable, of limited porosity, free from dust, soft materials, earth or other extraneous matter, and washed and or screened by the Contractor if so required by the Structural Engineer. Samples shall be provided as often as called upon by the Structural Engineer for testing in accordance with BS. 882. Only approved materials shall be used.

Graded samples of all types of aggregate shall, after approval, be keep on site behind glass for visual checking of subsequent deliveries for grading, shape and where applicable, color.

Aggregate shall be stored on site on paved areas with divisions between each type of aggregate, and shall be used in the order in which they are received on site. No aggregate shall be stored directly on the ground.

5. Fine Aggregates 

The Contractor shall ensure that the grading of fine aggregates shall be such that not more than 10% by weight shall exceed 5 mm in size and not that 10% by weight shall pass a sieve BS. No.100. Between these limits the grading shall conform to the grading for either zone 1, 2, or 3 (BS. 882).

6. Coarse Aggregate

Coarse aggregate shall be clean, well graded natural gravel or crushed stone from an approved quarry and washed if required by the Structural Engineer. The pieces shall be angular or rounded in shape and shall have granular or crystalline or smooth (but not glassy) non-powdery surface. Flaky and laminated pieces, mica and shale shall only be present in such quantities as not to affect adversely the strength and durability of the concrete. 

The four nominal aggregate sizes shall be 40 mm (1 172); 20mm (374), 10(378); 6mm (174); and the grading when analyzed as described in BS. 812 shall be within the limits given in BS. 882.

7. Water

Water used for mixing of concrete, washing out of shuttering and similar purposes shall be clean, fresh and free from organic impurities in amounts likely to impair the quality of the concrete.

8. Steel Reinforcement

Steel for reinforcement shall comply with the following specifications:

Mild steel rod reinforcement shall comply with BS. 4449

High tensile steel reinforcement shall be either cold worked deformed steel bars of circular octagonal section complying with B.S. 4461 or hot rolled deformed high tensile bars having a guarantee minimum yield stress of 4200 kg/sq.cm. and other physical qualities in accordance with BS. 4449 welded steel fabric reinforcement shall comply with BS. 4483 Code of Practice C.P. 110, the structural use of reinforced concrete in buildings.

An approved manufacturer shall supply all steel reinforcement, and the Contractor may be required to obtain a manufacturer’s test certificate in respect of steel 

reinforcement supplied. In absence of such a certificate, the contractor may be required to submit samples to be tested at the Contractor’s expense in such manner as the Engineer may determine. The steel shall be stored so that it is kept clean and reasonably free from rust.

The placing of all reinforcement shall be checked by the Engineer and in no circumstances is concrete to be deposit around any steel that has not been passed. At least twenty-four hours notice shall be given to the Engineer that reinforcement will be ready for inspection.

9. Bending and Fixing of Reinforcement

All bending, cutting and fixing to be in compliance with the British Standard Code of Practice, C.P. 110. Bending Schedules are incorporated in the Contract Drawings. 

The number, size, form and position of all reinforcement shall, unless otherwise directed or permitted by the Engineer, be strictly in accordance with the drawings. Bars shall be of the required lengths, and lapping, except where indicated on the Drawings, is not permitted unless approved by the Engineer. 

Overall dimensions shall not be exceeded and shall not be less than 6mm below the required dimensions. The sizes of links and the like shall be within tolerance of 3mm under or over the specified dimensions. Any tolerances in the top length of the bar as cut shall be taken up in the end hooks or other approved portions of the bar. The internal radius of the bends at corners of links and the like shall equal half the diameter of the bar embraced by the link.

At specified locations, as directed by the Engineer, reinforcing bars to be lapped at staggered locations so as not to reduce the effective spacing between bars to less than two times the bar diameter or 5mm plus the maximum size of course aggregate, as referred in BS 8110.

The steel reinforcement shall be assembled and fixed in the form of a rigid cage. To prevent displacement before or during concreting the bars shall be secured to each other with approved wire. Concrete distance blocks shall, unless otherwise directed, be used between the reinforcement and the bottom and sides of the forms to ensure correct concrete cover to the bars, as specified on the drawings. The specified cover shall be provided and maintained within the specified tolerance.

The minimum clear distance between adjacent bars shall be 25mm horizontally and 25 mm vertically. Spacer bars shall be inserted at such intervals that the bars do not perceptible sag.

Great care must be taken to ensure the correct positioning of beam and column starter bars and to secure projecting bars against displacement both during and after concreting.

At the time of fixing and when concrete is being placed, all reinforcement shall be free from oil, paint, grease, excessive dust and scale or any other coating which will destroy its bond with the concrete.

10. Wrought Form work

Form work described as wrought shall be constructed of, or lines with, 100mm wide sawn boards well cramped together; boards running horizontally on fascia, down drains, etc. as shown on drawings. Board on columns to run vertically. An exposed vertical arris to be formed with 20mm x 20mm triangular bead set in corner of formwork.

11. Concrete Grades

Concrete must comply with the requirements set out in the following table according to the grade:

	Grade
	Quality
	Max. Size of coarse
	Max. water Cement Ratio by Weight Aggregate
	Minimum Crushing Strength of Works Test Cubes

	
	
	
	
	7 days
	28 days

	35
	1:1:11/5
	20mm
	0.45
	25
	30

	30
	1:1:2
	20mm
	0.45
	25
	30

	25
	1:1.5:3
	20mm
	0.55
	21
	25.5

	25
	1:1.5:3
	10mm
	0.55
	21
	25.5

	20
	1:2:4
	20mm
	0.60
	14
	21

	20
	1:2:4
	10mm
	0.60
	14
	21

	15
	1:3:6
	10mm
	0.60
	-
	12

	10
	1:3:6
	10mm
	0.60
	8
	10

	7
	1:4:8
	40mm
	0.60
	-
	7

	-
	1.10
	“All in
	Aggregate”
	-
	-


12.       Preliminary Cube Tests

The Contractor shall specify the source from which the aggregate will be obtained and shall deliver at his own cost sufficient material to enable preliminary cube tests to be carried out and approved by Engineer. The Contractor will be responsible for submitting his proposals for the concrete mix proportions together with aggregate grade curves to the Engineer for approval and for the payment of the fees of an approved Testing Authority in carrying out the crushing tests. The strength of the preliminary cubes must be a minimum of 33% above those in the above table which are minimum works strength.

The approval of any mix by the Engineer will not relieve the Contractor of the responsibility for ensuring that all concrete used in the works obtain the minimum works strength show above. In proportioning the concrete and the quantities of fine and coarse aggregate by either volume or weight, due allowance being made for the moisture content of the aggregate.

Only sufficient water shall be added to the cement and aggregate during mixing to produce a concrete having sufficient workability to enable it to be well consolidated, to be worked into the corners of the shuttering and around reinforcement, to give the specified surface finish and to have the specified strength. When a suitable amount of water has been determined the resulting consistency shall be maintained throughout the corresponding parts of the work and the slump test or compaction factor test shall be carried out from time to time to ensure the maintenance of this consistency. In no case should the slump be more than 65mm as determined by the slump test nor should the compaction factor be more than 0.87 as determined by the standard compaction factor test as described in BS. 1881.

Should the Contractor wish to use patent, plasticizing compounds or other admixes, and those shall be approved by Engineer and be used in accordance with the manufacturer’s publications.

13. Work Cube Tests

Work cube shall be made throughout the Contract. Each cube shall be inscribed with the date of manufacture and identification mark. A record shall be kept for each batch of cubes showing the position in the works which the concrete represents, the date of manufacture, the mixture and the slump of the concrete, particulars of the cement and aggregates used, a statement of whether or not the cubes were vibrated and other information relating to the subsequent history to the cubes.

The cubes shall be made, cured and tested in accordance with the requirements of BS. 1881 when directed by the Engineer and in his presence or that of the Approved Testing Authority. A sample of concrete shall be taken at random on 8 separate occasions during each of the first 5 days of using the mix.

Thereafter at least one sample shall be taken on each day any concrete of that particular mix is used. From each sample four cubes shall be made, two for testing at 7 days and two for testing at 28 days. The works cube results shall be examined both individually and in consecutive (but not overlapping) sets of four, for which the average and the range of each set are calculated. 

The mix proportions shall be modified to increase the strength if, in the first and consecuted (but not overlapping) sets, any of the following conditions are not satisfied:

· Not more than 2 individual results of the 40 cube tests should fall below the specified works cube strength.
· No value of the range in any set should exceed 4 times the designed standard deviation;

· No more than one set should have any average which is less than the specified strength plus 11/3 times the designed standard deviation;

· No value of the average for any set should be less than the specified strength plus the designed standard deviation.

After 10 consecutive sets of results have been obtained the overall average and the standard deviation of the 40 results shall be calculated and any appropriate modification made.

Subsequently, if any of the foregoing conditions are satisfied, the overall average and the standard deviation of the previous consecutive 40 results, including the non-complying sets, should be calculated and the appropriate steps taken if the overall average strength minus twice the standard deviation of is less than the specified work cube strength.

14. Quality Control Requirements

14.1 Supervision

A competent person shall be employed whose duty shall be to supervise all stages in the preparation and placing of the concrete. He shall supervise all sets on the materials and cubes and the maintenance and calibration of mixing and measuring plant. This person shall also be responsible for keeping an accurate record of the dates on which concrete is poured and where.

14.2 Batching and Mixing plant

The quantities of cement and of fine and coarse aggregates shall be determined by weight. The amount of water added shall be measured, allowance being made for the water content of the aggregate. The accuracy of weighing and measuring equipment shall be + 2.5.

Measuring equipment for water shall be maintained in a clean serviceable condition.

15. Workmanship

15.1 Placing of Reinforcement

Reinforcement shall be accurately placed and maintained in the position described on the drawings or elsewhere to the entire satisfaction of the Engineer. Bars intended to be in contact at passing points shall be securely wired together with 16 gauge annealed soft iron tying wire. Binders and the like shall tightly embrace the bars and any slackness or misplacement of bars shall be rectified before the Engineer is called for inspection.  A spacer of approved design shall be used for ensuring the correct positioning of the bars and diagonal wiring shall be provided to ensure rigidity of all assembled units of reinforcement. The vertical distance required between successive layers of bars in beams or similar members shall be maintained by the provision of mild steel spacer bars inserted at such intervals that the main bars do not perceptibly sag between spacers. The rates for reinforcement must include all requisite wiring, spacers and precast blocks to maintain the required spacing and cover.

All bars to be bent in accordance with BS. 4466: 1969

Cover of concrete to the reinforcement shall be, unless shown otherwise;


Columns
-
25mm minimum to main bars


Base 

-
50mm minimum


Beams

-
25mm minimum


Slab

-
15mm minimum


Wall 

-
15mm minimum

Splices to future work shall be covered in a manner approved by the engineer to prevent rusting and deterioration. Before any concreting is carried out, the approval of the Engineer as to the correctness of the fixed reinforcement shall be obtained but such approval shall not remove the responsibility for the correctness of the placing from the Contractor. During concreting a competent steel fixer shall be in attendance on the concrete gang to make minor adjustments to the position of bars should they become displaced.

15.2 Formwork Generally

All formwork and moulds shall be rigidly constructed to accurate shape and dimensions as described on the drawings. Timber shall be well seasoned, free from loose knots and be of a kind and thickness that will avoid deflection and warping, remaining true to line and level. Faces in contact with the concrete shall be free from adhering grout, projecting nails, splits or other defects and shall be coated with an approved mould oil so as to prevent grout adhering to them, care being taken to prevent such coatings from any contact with the reinforcement. 

Formwork be braced and strutted to prevent deformation under the weight and pressure of the wet concrete, construction loads, winds and other forces. The bottom of the beam boxes shall be erected with an upward camber so as to prevent downward deflection. Maximum tolerances, which will be permitted in the finished concrete work, are as follows;


Dimensions less than 3m

:
+ 3 mm


Dimensions between 3m and 15m:
+ 6 mm


Dimensions between over 15 m
:
+ 10 mm

Joints in the moulds of formwork be carefully made so as to prevent leakage of cement grout and particular care shall be exercised to this respect for moulds in which it is intended to place vibrated concrete. Openings in the formwork for inspection of the inside and for the escape of water used for washing out accumulated debris shall be formed in such a manner that they can be effectively closed before placing the concrete.

Formwork connections and joints shall be constructed so as to permit easy removal of the formwork, but shall be so secured as to retain correct shape under pressure exerted by the wet concrete during placing, vibration, setting and hardening. If any wire ties passing through the concrete or bolts are used, measures shall be taken to prevent rust stains on the finished work and any holes left by the removal of such ties shall be made good. Formwork shall be provided for top faces of sloping work and anchored to prevent floatation, but this shall apply only where the slope exceeds 15 degrees. The formwork for beams and slabs shall be erected so that the sides of the beams and soffits of the slabs can be removed without disturbing the beam bottoms. Propose for an upper storey immediately below and the lowest prop shall bear upon work sufficiently strong to carry this load.

If formwork for columns, walls and other deep sections is erected to the full height, one side shall be left open and shall be built up in sections as placing of the concrete proceeds. Before concreting, bolts and fixings shall be in position. Cores and other devices used for forming openings, holes, chases, recesses and other cavities shall be fixed to the formwork and no subsequent holes shall be cut in any concrete without the Engineer’s approval.                

15.3 Mixing of Concrete

All concrete shall be mixed in batch mixing machines. Hand mixing shall not be permitted. All mixing machines shall be of the fixed drum type and not smaller in size than .4C/.28 m3 except with the approval of the Engineer in writing. Tilting drum mixer will not be permitted. The mixer shall be of the type equipped with accurate measuring devices, designed so that no unauthorized person can tamper with valve or vary the quantity of water delivered once this has been approved and set. The mixing procedure to be adopted by the Contractor shall be approved by the Engineer. Mixing of each batch shall continue until the concrete is uniform in color and, in any case, for not less than two minutes after all the materials and water is used in the drum. The entire contents of the drum shall be discharged before the materials for succeeding batch are fed into the drum. Upon completion of the days mixing, the drum shall be thoroughly cleaned free of adhering concrete.

15.4 Distributing of Concrete

The concrete shall be distributed from the mixer to the position required by approved means, which do not cause separation or otherwise impair the quality of the concrete. All equipment shall be cleaned before commencing mixing and distribution and be kept free from set concrete. All concrete must be in position and consolidated before the initial set is commenced and the Contractor shall ascertain the initial setting time for the brand of cement being used and ensure that his means of distribution are such that it is impossible for concrete to have set prior to placing.

Distribution by means of a mortar pail generally will be permitted, but for the large structures such as slabs, large beds and elsewhere where instructed by the Engineer the minimum requirements shall be wheelbarrows, ramps and runaways over the reinforcement.

15.5 Placing of Concrete

Before placing of concrete commences, the formwork shall be examined and any accumulated water and rubbish lying therein shall be removed. The concrete shall be placed as near to its permanent position as is practicable and shall not be worked along the formwork to that position. It shall not be dropped from a height nor handled in a manner likely to cause separation of the aggregate or loss of cement matrix. In columns and other similar members the bottom shall be first filled to a depth of between 150 mm and 20 mm with a cement mortar consisting of sand, cement and water with the sand and cement in the same proportions as that specified for the general mix in that member. The mortar shall have a consistency such that it will work up the formwork and fill in spaces which may occur due to close spacing of reinforcement in the splice. This mortar must be placed immediately in advance of the concrete and shall not be allowed to attain its initial set before placing the main concrete for the member. Each layer of concrete, while being placed, shall be consolidated by approved methods of ramming/tamping or mechanical vibration so as to form a dense homogenous material free from honeycombing, water and air holes or other blemishes. Concrete shall be placed continuously until completion of the part of the work between the specified construction joints. Approved working joints shall be made wherever stooping of concrete placing occurs. In general, concrete shall be placed in a single operation to the full thickness and placed in horizontal layers not exceeding 750 mm deep in walls. Columns and other similar members.

15.6 Vibration

Mechanical vibrators or hand tamping must be used in placing all reinforced concrete work unless the Engineer has approved specially designed mixes and preliminary work cube test results have been obtained without their use. Rates for all reinforced concrete work included for this.  Where mechanical vibration is required the contractor shall allow for using two vibrators at any one time.

16. Working Joints

Working joints shall be of an approved shape and placed at right angles to the axis of the member. All day work joints and construction joints to follow the line of boards on shutter. In fair faced work walls to be poured where possible in one lift to a minimum of 3.60m. Walls higher than this to be constructed in two equal pours. Kickers at bottom of walls to be cast against a straight edge set in shutter and to be 50 mm above structural level of floor. The Contractor shall submit his proposals for the design and positioning of all joints on drawing to the Engineer for his approval well before construction is commenced. The position of day to day working joints may be determined so as to meet the requirements of the Contractor’s concreting programme.

 Wherever new concrete to be placed against concrete that has hardened, the face of the old concrete shall be cut back not less than 20 mm and all loose particles removed. The face shall then be wire brushed and thoroughly cleaned with water and then coated with a neat cement grout immediately before placing concrete. The new concrete shall be well rammed and compacted against the prepared face before the neat cement grout sets.

17. Protection of Concrete

Newly placed concrete shall be protected by approved means from rains, sun and dry winds, and exposed faces shall be kept moist with polythene sheets or hessian coverings or other approved means for at least 7 days. Under no circumstances shall concrete be worked upon until it has reached cube strength of 140kg per square centimeter. Immature concrete shall be protected from damage by falling debris, excessive loading, and vibrations, running or standing water, abrasive or other influences likely to impair the quality or strength of the finished work.

18. Concrete in Excavations

The length and widths of the excavation shall be necessary for the proper construction of work below ground and in accordance with the preambles contained in the section “Excavation and Earthwork”. Blinding concrete has been measured for the next required for concrete structures and foundations below ground level. Blinding has not been measured to the extra width, if any, required for working space. The Engineer shall decide the depths where these are not given on the drawings. Any obstructions or unusual solids encountered during the excavations shall be reported to the Engineer and dealt with as then instructed.

19. Removal of Formwork

The period elapsing between placing of concrete and removing the formwork shall be sufficient to allow the concrete to mature to the extent of being able to maintain its own weight and any constructional and structural loads imposed without damage. The Engineer’s approval for the removal of the formwork shall be as tabulated below:

	POSITION OF FORMWORKS
	MINIMUM STRIKING TIME

	Sides of walls and columns

Beam Soffits (props left in)

Slab Soffits and Beam props
	3 Days

7 Days

14  Days


The formwork shall be removed in all cases by gradual easing without jarring and the process shall be such that the sharp edges of the concrete are not chipped and spalled away. If the imposition of a load exceeding the design load is anticipated, props shall be provided in an approved manner after removal of the formwork and before the imposition of the loads.

20. Surface Finishes

Upon removal of the formwork any honeycombing or damaged surfaces or other imperfections shall be reported to the Engineer. No surface shall be repaired or otherwise treated until the Engineer and his instructions have carried out an inspection or approval to the remedial work (if any) have been given or obtained.

Concrete surfaces, which are to be plastered or rendered, are to be backed or roughened by an approved means to form a key.

Sawn formwork is measured for all surfaces requiring support and subsequently concealed or plastered.

21. Concrete

Where precast concrete members are specified, these shall be constructed in moulds of approved design and samples from the moulds shall be approved before quality production of the member is commenced. Large precast members shall be lifted only at points, which will not damage the members, and if necessary temporary bracing of timber shall be used to case the member until it is in position. Small lintels and other small members may be cast in in-situ at no extra cost at the Contractors option. Allowance must in all case be made for any extra reinforcement to counteract temporary stresses whilst handling, transporting and hoisting precast concrete members. Mould for precast units described, as finished fair on exposed surface shall be lined with plywood or hardboard to leave a fair finish on the exposed concrete face when the mould is removed.

The concrete shall be of the grade specified on the drawings but maximum aggregate size 12mm and shall be thoroughly vibrated in the moulds and shall not be removed until seven days after placing the concrete.

Care must be taken that no concrete is allowed to become prematurely dry and the fresh concrete must be carefully protected from the rain, sun and wind by means of “sisal Kraft” paper, well-wetted sacking, wet sand or other approved means. This protective layer and the concrete itself must be kept continuously wet for at least seven days after the concrete has been placed.

Prices for precast concrete shall include for all moulds, reinforcement as specified, hoisting and fixing in the position required, bedding and pointing as described and temporary props and other necessary supports.

22. Sub-contractors Work Incorporated in the Structure

It shall be the Contractors responsibility to co-ordinate Sub-contractors and others for incorporating any electrical conduit, plumbing fixtures and pipes, bolt holes, etc. in the concrete members as required and shown on the drawings. The Contractors shall submit details of cable and pipe runs to the Engineer before the work is put in hand and shall have the Engineer’s approval for the layout. No holes or chases shall be cut on concrete without the approval of the Engineer.

22.1 General

No holes or chases are to be cut in any part of the reinforced concrete construction without first consulting the Engineer. No part of the reinforcement shall be used for conducting electrical current. Notice must be taken of any appearing on the drawing and not mentioned in these preambles.

22.2 Expansion and Separation Joints

Expansion joints shall comprise:

· Bitumen impregnated soft board or similar approved.

· Joint topping is to be “plastic” or similar approved hot poured rubber bitumen compound. Pointing to vertical joints is to be “plastic joint” or similar approved bituminous putty applied with a gun. Joints are to be at least 12mm deep and the gap is to be formed by ranking out (in the case of expanded polystyrene) or by temporary wooden battens of the required width and 12mm deep.

22.3 Mortises and Pockets

Mortises or pockets for holding down bolts or dowels shall be formed in concrete to the size and shapes shown on the drawings. Mortises shall be formed by the use of expanded polystyrene blocks of the required shapes and sizes carefully and accurately placed and maintained in position whilst the concrete is poured. Rates for mortises shall include for all necessary templates and ranking out and the complete removal of the polystyrene when the concrete has set. No deduction from concrete quantities has been made for any mortise, pocket or any other void in the concrete of 0.05 cubic meter or less and the Contractor may take this into account when pricing. Grouting up has been measured separately. 

SECTION 3:  BLOCKWORK

1. Water

Water shall be as previously specified in “Concrete Work”

2. Cement

Cement shall be as previously specified in “Concrete Work”

3. Fine Aggregate

Fine aggregate shall be as previously specified in “Concrete Work”

4. Coarse Aggregate

Coarse aggregate shall be as previously specified in “Concrete Work” and shall comprise aggregate of 6, 10 and 20 mm grading in equal proportions.

5. Lime

Hydrated limes for cement/lime mortars shall comply with BS. 890 semi-hydraulic class “B” calcium lime.
6. Concrete Blocks

Solids and hollow concrete blocks for walls shall comply with BS. 2028 type “A” except that the recommended mix shall be 1:3:6 cement, fine and coarse aggregate respectively by volume and are to have sharp arises. Blocks are to be manufactured on site in approved block making machines and shall be solid or two cavity hollow types as specified on the drawings. No damaged blocks shall be used in walling and half or other part blocks required to maintain bond shall be cut true and even.

The concrete is to be placed into the moulds in thin layers and shall be properly tamped or vibrated to secure complete consolidation without voids or flaws and to produce smooth surfaces and sharp straight corners.

Blocks shall be cast on loose pallets and after removal from the moulds shall be carefully stored under cover for at least 24 hours before the pallets are removed. The blocks shall thereafter be stored under cover for a further seven days protected from the sun and drying of the blocks may commence on the ninth day after manufacture and no blocks may be used within 14 days of their production.

The comprehensive strength of the type “A” concrete blocks shall not be less than


Average of 13 blocks
50kg per square centimeter






(700 lbs. per square inch)


Lowest individual block
40kg per square centimeter





(580 lbs. per square inch)

7. Concrete Louvers

Concrete louvers blocks shall be of approved type and manufacture. The blocks shall be with inclined faces and of overall size 460 x 150 x 160 (excluding lip protruding outside the bedding face.)

8. Fair Face Work

Wall described as finished with fair face shall be constructed with blocks selected for their uniformity of size and with a smooth exposed face with no chips, blemishes, pinholes or cracks. Walling shall be pointed with a neat flush joint as work proceeds and on completion shall be brushed down and left thoroughly clean.

9. Mortar

The mortar used for walling shall be composed of one part of cement to two parts of hydrated lime to nine parts of sand (1:2:9) measured in gauge boxes and thoroughly mixed and preferably with an approved mechanical mixer or on a clean and approved mixing platform with water added afterwards until all parts are completely incorporated and brought to a proper consistency and used within the hour. No partially or wholly set mortar will be allowed to be reused or remixed. 

10. Workmanship

All blocks and stone to be wetted before laying out the top of walling where left of, shall be well wetted before recommencing building, walls to be kept wet three days after building.

All walling to be built true, plumb and level with all perpends vertical and in line and work shall not rise more than 900 mm above the adjoining work and all such rising are to be properly raked back.

11. Hollow Walls

Hollow walls shall be built with cavities of the width shown on the drawings, the two thicknesses of blockwork shall be bonded together with wall ties, as described span 900 mm apart horizontally, 300 mm vertically and staggered and with extra ties at reveals and openings; the ties are to be carefully laid so that they do no fall towards the inner thickness of the walls. The cavity is to be kept clear by lifting screeds or other suitable means. Openings shall be left at the base to enable the cavity to be cleaned out at completion and the openings shall subsequently be blocked up uniformly with the surrounding work.

When polystyrene insulation is to be fixed in the cavities it shall be inserted as the blockwork proceeds and cut and fixed to wall ties

The polystyrene shall be completely immersed in bituminous paint before fixing.  Before the polystyrene is fixed in the cavity the inner face of the outer blockwork leaf shall have two coats of bituminous paint applied as the work progresses.

12. Damp Proof Course

Damp proof courses between foundation walls and the oversite concrete slab shall be hessian based bitumen strip to BS. 743 type 5A the same width as the block walls. The damp proof courses shall be bedded in cement mortar (1:4) with 150mm-end laps and full width at passing and angles.

Damp proof courses are required on all external and internal foundation walls. 

SECTION 4:
ROOFING

1. Cement and Sand Roof Finish

The cement and sand roof finish is to be mixed in the proportions as described and shall incorporate an approved waterproof additive and an approved hardener.

2. Bituminous “Built – Up” Felt Roofing

The roof covering shall be composed of three layers of single ply roofing felt of specified quality weight and make.

Each layer laid shall be lapped not less than 76mm at all edges and layers shall be bonded together and to the sub surface with a approved bituminous compound or hot bitumen.

At abutments the felt shall be carried over 76mm prepared angle fillets is up walls or beams etc. or a specified distance and tucked into grooves chases or under parapets as required.

3. Tropicalized Mastic Asphalt Roofing

Tropicalized mastic asphalt roofing shall be carried out in accordance with C.P. 144 Roofing Covering Part 2:1966 Mastic Asphalt and Part 4:1970 Mastic Asphalt M. The material used shall be in accordance with BS. 988: 1966 Table 3 coll. .1 and 2 Mastic Asphalt for Building (limestone Aggregate) or BS. 1162:1966 Mastic Asphalt for building (natural Rock Asphalt Aggregate).

The 20mm two-layer asphalt shall be laid upon sheeting felt complying with BS. 747:1961 Type 4A (i)

The Asphalt shall be covered with light colored mineral chipping or gravel (10-15 mm nominal diameter) as specified on the drawings.

The asphalt roofing is to be executed by a specialist-roofing Sub-Contractor to be approved by the Engineer.

4. Fulbora Roof Outlets

The fulbora outlets shall be as manufactured by fulbora Ltd., Hatfield, Herts, England and Fixed in accordance with the manufacturer’s instructions.

5. Corrugated Aluminium Sheeting

The corrugated aluminium sheets shall be 20.s.w.g. Corrugated N.S.3 aluminium alloy sheets in accordance with B.S. 1473 weighing 3.07kg. per square metre corrugated to 76mm pitch, laid with 150mm end laps and 150mm corrugations side laps, fixed at intervals not exceeding 250mm with 8mm diameter galvanised steel drive screws to timber or hook bolts to steel, including aluminium diamond washers and nuts.

Sheets shall be bolted together at not more than 46cm centres down side laps with 20mm diameter aluminium sheeting bolts, diamond washers and nuts.

Aluminium where in contact with cement lime mortar or concrete shall be coated with bitumen. Ridges shall be covered with close fitting aluminium ridging pieces, 46cm minimum girth fixed in like manner with 15cm end laps and of the same gauge as the surround sheeting. End or ridges at verges shall be closed with purpose made closure pieces. Provide a junction of ridges and hips purpose made junction pieces

Valley gutters shall be purpose made valley gutters of 20 gauge aluminium bolted at sides to surrounding sheeting as previously described and with 15cm end laps. NB: All roofing materials to be as per Project Manager’s Approval. 
6. Galvanised Iron Industrial Trough Roof Sheeting

Galvanized trough sheet roofing shall conform in all respects to the requirements of BS. 3428 and shall be obtained from Aluminum Africa Ltd., Dar es Salaam, Tanzania, or other manufacturer equal and approved by the Engineer.

The sheets shall be mitered at the corners for proper fixing, laid with a minimum end lap of 300 mm for pitches over 25 degrees and 400 mm for pitches less than 25 degrees, a minimum side lap of 12 mm to 30 mm corrugations dependent on the height of the corrugations in additions; for roof pitches less than 25 degrees the sheets shall be bedded in mastic for full width of the lap.

Sheets shall be secured to steel with approved galvanized hook bolts and to timber with galvanized drive screws of suitable length, both types of fixing to comply with BS. 1494. Hook bolts and drive screws shall be 8mm diameter and fitted with an approved-cupped metal washer, and asbestos felt under washer and a nut.

All fixing holes shall be drilled and not punched. The hole shall be drilled in the ridges of troughs, and not in the valleys. The troughed sheets shall be laid to a true, flat surface and the bottom edges of the sheets should line trough in a truly horizontal plane. 

Each sheet shall be supported on at least three purlins throughout its length, and secured at the corners; also at least once in its breadth and to reach purlins along its length.

All cuttings shall be properly and neatly executed with a saw. Ridge and hip capping shall be in galvanized iron to approved pattern and bedded and pointed in mastic. Intersections of ridge and hip capping shall be closely mitered and pointed with mastic.

At eaves, eaves filler piece shall be used.

7. Marine Plywood

Marine Plywood for Installation in Roof should be no less than 18mm thk. and comply with BS 1088 – Specification for Marine Plywood. 

Sawn edges of marine plywood to be finished with suitable resin-coat to prevent moisture penetration. Any joints between boards to be covered with Plastic sheets to protect joint from water. 

SECTION 5:
CARPENTRY

1. Timber Generally

The timber used for carpentry shall be sound, well conditioned, properly seasoned to suit the particular use and free from defects or combination of defects rendering it unsuitable for the purpose intended.

All other used structurally shall comply with the relevant requirements of and graded in accordance with the export of timber ordinance (Cap. 288). The Export and Grading of Timber rules 1969.

All timber is to be ordered as soon Contract is signed and is to be delivered to the site for open stacking for as long as possible before use. All timber will be inspected by the Engineer upon arrival at the site and if not approved by him shall be removed from the site forthwith. Notwithstanding the Engineer’s approval, any timber incorporated in the works found to be in any way defective before the expire date of the Defects Liability Period shall be removed and replaced at the sole expense of the Contractor.

Timber shall be free from live borer beetle or other insect attack when brought to the site. The Contractor shall be responsible to the end of Defects Liabilities Period for executing any work necessary to eradicate insect attach at or suspected of being attacked notwithstanding that the timber may have been inspected already and passed fit for use.

2. Moisture Content

All timber shall be seasoned to moisture content, if not otherwise specified of not more 15%. The Contractor must allow for the costs of any kiln drying which may be necessary to obtain this figure.

3. Samples and Testing

The Engineer shall be entitled to select any samples he may reasonable require of materials or prototype of especial construction elements for the purpose of testing (e.g. for moisture content, identification of species, strength, etc.).

Protection

All timber delivered to the site shall be stored under cover clear of the ground and protected from sun and dampness and shall be stored in a satisfactory manner to prevent attack of termites, insects and fungi.

4. Softwood

Timber for structural use, including rafters, purling, etc. shall be of grade 11 strength and grade 1 appearance. The softwood shall be seasoned cypress, cedar pine or podocarpus which shall be pressure impregnated with the full cell process as described below, but the Contractors attention is drawn to the Day Works Schedule where the basic price of various timber requires pricing, in the event of one of these timbers being selected as an alternative then these basic rates will be used in calculating new rates for the item of carpentry concerned.

5. Pressure Impregnation

The softwood described, as pressure impregnated shall be treated with the “Celcure A” or “Tenolith C” full cell process. Timber must be seasoned to a moisture content not exceeding 25% before being treated. The treatment shall be to the minimum standard of:


Solution concentration 

- 2%


Absorption of preservative

- 520 liters per M3.


Net dry salt retention

- 10.4 Kg. per M3.

After treatment the timber shall be seasoned to the specified moisture content.

Cut ends and faces of timber sawn, drilled and cut after treatment are to be swabbed liberally with approved preservative until saturated, allowed to dry and then treated with a second coat and rates for timber shall have included for this. Approved preservatives are: 


Atlas A Brunophen No. 2


Cuprinol Clear or Water Repellent Clear


EnseleWoodtreat 55

6. Hardwood

Hardwood for structural and roof timber shall be third grade scantlings, strength group E or other suitable and approved durable hardwood.

7. Preservative Treatment

On delivery to the site all structural hardwood is to be treated with two coats of an approved timber preservative. After fixing, the hardwood is to be touched up as required with approved timber preservative.

The timber preservative shall be coal-tar creosote to BS. 144 or other equal and approved applied either by brush or by spraying in accordance with the manufacturer’s instructions.

Cut ends and faces of timber sawn, drilled and cut after treatment are to be swabbed liberally with approved preservative until saturated, allowed to dry and then treated with a second coat and rates for timber must include for this.

8. Nails

Nails shall be galvanized and comply with B.S 1201 and screws with BS. 1201. Screws shall be brass unless otherwise described. Bolts, nuts and washers shall comply with B.S. 916 and rag bolts, coach screws and other accessories shall comply with BS. 1494. Washers shall be square minimum 3 mm thick and 33mm sides.

9. Workmanship

“Unwrought” or sawn timber shall be as left from the saw and shall be to the full dimensions stated.

All carpentry shall be executed with workmanship of the best quality. Scantlings and boarding shall be accurately sawn and shall be uniform width and thickness throughout. All carpentry work shall be left with sawn faces except where particularly specified to the wroth.

All carpentry shall be accurately set out in strict accordance with the drawings.

All structural timbers shall be framed or jointed together as is most appropriate in the circumstances in accordance with the rules of good practice. Joints must be executed in strict conformity with the drawings.

All joints shall be secured with a sufficient number of nails disposed as shown of the drawings and rates must include for the jointing of timbers. Surfaces must be in a good contact over the whole area of the joint before securing. Holes for nails must be pre-drilled undersize; holes for bolts must be bored slightly oversize form both sides of the timber and washers must be used under the nut which must be tightened sufficiently to permanently secure the joint but not to crush the timber.

SECTION 6:
JOINERY

Generally

The provisions contained in the Carpentry section shall apply also in the joinery section where applicable.

Hard Ware

Joinery is to be executed in approved time, select and locally available hardwood. 

Hardwood generally will be Mninga (Pterocarpusangolansis) but hardwood for fittings and built-in furniture may be Mkangazi (African Mahogany – KhayaNyasica) unless specifically described otherwise.

Workmanship 

All timber shall be wroth by machine dressing on exposed faces, with all machine marks sanded out, unless otherwise specified.

The joinery shall be worked strictly in accordance with the detailed drawings and is to be framed up and put together as soon as possible and is to be stored for as long as possible before wedged up. All joints and angles are to be glued and where necessary cross-tongued with hardwood tongues, and the surface finished clean and smooth with machine marks sand papered out before fixing.

Should any of the joinery work shrink, wind or fly unduly before the end of the maintenance period of the contract, the work is to be taken down, and new work fixed in its place, together with any other work which may thereby be affected at the Contractor’s sole expense.

Where joinery is described as screwed, this is deemed to include sinking the head of the screw and pelting with similar timber and to grain in with finished joinery. Screws unless specified, shall be brass.

In pricing the items, the Contractor will allow for nails and screws and fixing, all labors, cutting, notching, halving, morticing, tenoning and welding except where otherwise provided.

Allow in the rates for easing and adjusting all doors, and leave in perfect working order.

The dimensions and thickness given in these Bills of Quantities are finished (unless otherwise stated). In the event of nominal sizes being stated, and allowance of 3mm should be allowed for each wroth face. 

Flush Doors

Flush doors shall consist of hardwood core or framing covered with 6mm veneer plywood (to Architect approval) both sides and complying where applicable with the requirements of BS. 459, Parts 2 and 2A. Doors described as Skeleton framed shall consist of framing 75 mm wide to all stiles, top and bottom rails, with suitable blocks to receive mortise locks on each long edge. Doors described as solid core shall comprise a solid core of vertical laminations. All flush doors shall be edged all round with 25 mm thick hardwood lapping tongued and glued in. Doors described as external shall be covered both sides with 6mm “exterior” quality plywood as described below. All flush doors shall be perfectly plain on both faces and free from waves, ripples or distortions of any kind. Any doors which, after the application of paint or polish shows any defect of this nature, shall be removed and replaced at the Contractor’s expense. Samples of flush doors, which the Contractor intends to use, must be first submitted to the Engineer for his approval. 

Plywood

Plywood shall be of Tanzanian origin manufactured from tropical hardwoods of the first grade with BS. 1455, and unless otherwise stated, shall be interior quality. Where stated to be “exterior” quality, plywood shall be W.B.P. bonded weatherproof grade. Where veneered plywood is specified, samples must be submitted to the Engineer for his prior approval.

Blockboard

Blockboard shall be of Tanzania manufacture and comply with BS. 3444 and shall be of moisture resistant quality.

Chipboard

Chipboard shall comply with BS. 2604 resin-bonded wood chipboard.

Plugging

All work described as plugged shall be fixed with brass screws to plugs formed by drilling concrete, walls, etc. with a screw of suitable “Philplug”,  “Raw plastic”, or other approved plugging compound in accordance with the manufacturer’s instructions.

Protection

Any fixed joinery which, in the opinion of the Engineer is liable to become damaged in any way shall be cased and protected by the Contractor until the completion of the works and the Contractor must allow for this in his rates as no separate item for protection has been measured.

Ironmongery

All ironmongery will be fixed with matching screws to be supplied by the Contractor and the Contractor must allow for adjusting locks and striking plates and handing over all keys on completion of the contract with identifying tags attached.

The Contractor must also allow for oiling locks and hinges and leaving them in perfect working order.

All Ironmongery shall be to “UNION” REFERENCES or other equal and approved by the Architects. The following standard abbreviations have been used to describe the finish to ironmongery: -


S.C.P

-
Satin Chrome Plate


C.P.

-
Chrome Plate (polished)


S.A.A.

-
Silver Anodized Aluminum

SECTION 7:
METALWORKS

1. Mild Steel

Mild steel shall comply with BS. 15, Grade 1, and the sizes of all small sections shall be in accordance with BS. 4 and 4A.

2. Structural Steelworks

Steel Sections & Plates are to be weld able mild steel Grade 43A in accordance with BS. 4360.

Electrodes for welding are to be in accordance with BS. 639.

All welds are to be fillet welds of 5mm by size unless otherwise indicated.

Bolts are to be black bolts in accordance with BS. 4190 and all nuts, bolts and washers are to be hot dip galvanized. Bolts holes are to have a diameter of not more than 2mm greater than the diameter of the bolt.

Internal Areas of all Hollow sections to be blown with Dry, Hot Compressed Air to drive away moisture before sealing in order to prevent internal corrosion.

All steelworks is to be thoroughly cleaned, wire brushed and painted with two coats of zinc chromate primer and two finishing coat of epoxy paint at the workshop. After erection any damage to the paint is to be made good and a further finishing coat applied.

3. Galvanized Work

Iron and steel, where galvanized shall comply with BS. 729, part 1, entirely coated with zinc after fabrication by complete immersion in a zinc bath in one operation and all excess carefully removed. The finished surface shall be clean and uniform.

4. Aluminum 

Aluminum shall be of the alloys described in and shall comply with BS. 1470. 

Aluminum sheet for flashing shall be soft-tamper, super purity (SI or SIA) and not less than 18 S.W.G. (1.2mm) in thickness.

5. Smoothing, Welding and Cutting

All smoothing, welding, cutting and bending shall be soundly and neatly executed, care being taken not to overheat. All flame cut edges and welds shall be neatly ground off on completion. All welds shall be 8mm fillet welds to comply with BS. Code of Practice 1856 unless shown otherwise. Welding slag should be removed until bare metal to allow for inspection. 

All welded joints shall be finished with 1 coat of Zinc-rich primer (25(m), cost of which is included in metalwork rate.

6. Bolts

Mild steel bolts, nut and washers shall comply with BS. 916 for black bolts with hexagonal heads and nuts, High Tensile Steel bolts and nuts shall be in accordance with BS. 3139, part 1.

7. Mild Steel Tubing

Mild steel tubing shall be in accordance with BS. 1387, 1957 with screwed sockets and joints.

8. Anchor-Bolts

Anchor bolts in concrete for steelworks, etc., are to be self drilling anchor bolts of one of the following types;-


Phillips redhead concrete


Rawlplug super drillianchor


Spit self drilling anchors

Rates are to include for fixing complete with washer.

Anchor bolts for the mainframes of the new workshop will be supplied with the building owner.

9. Shop Inspection

The Engineer shall be granted full facilities and any necessary assistance for inspection of materials and assembled parts in the Contractor’s (or his Sub-Contractor’s) workshops. At least two weeks notice shall be given to the Engineer in writing prior to the dispatch of finished components to the site to enable the Engineer to inspect and approve the materials and workmanship at the workshop. Approval of works at the workshops does not relieve the Contractor of his obligations to carry out the works complete at the site to the Engineer’s satisfaction in accordance with the contract.

10. Marking

All components delivered to the site are to be marked in paint with the mark number in accordance with any shop and erection drawings.

11. Storage

All components are to be stored at the site in proper racks provided for the purpose, which provide full support to each member, and to obviate any deflection and distortion. Steelworks is to be stored at least 25 cm clear of the ground and temporary protection is to be provided for protection against water and damage from any other source.

12. Erection

Rates for metalwork are to include for the complete erection including any temporary supports required and any necessary templates and wedges.

13. Painting 

All steel is to be thoroughly de-rusted and de-greased after fabrication and prior to priming. All steel is to be given two coats of Zinc-Rich primer (totaling 50(m) & two coats Epoxy paint finish. This is in addition to the 1 coat of Zinc-rich primer applied at welded joints. 

Cost of finish coat of paint to be included in the rate of metalworks.

SECTION 8:     FLOOR, WALL AND CEILING FINISHING

1. Sand

Sand for backings, floor and wall finishes is to comply with B.S. 1199 Table 1.

2. Aggregate

Coarse aggregate is to be as described for “Concrete Work”

3. Cement

Cement is to be as described for “Concrete Work”

4. Lime

Lime is to be non-hydraulic hydrated line to B.S. 980 Class “A” obtained from an approved source and run into putty at least 24 hours before use.

5. Workmanship

All concrete beds or slabs shall be thoroughly brushed clean, backed if necessary and well wetted and flushed over with cement sand (1:1) grout immediately before screeds or paving are laid.

Screed and cement paving shall be laid in accordance with the relevant B.S. Code of Practice. Working joints between bays of the floor finish should be places in accordance with the Engineer’s instructions. Paving shall be damp cured with sand or sawdust and kept damp for at least 7 days after laying.

All surfaces to be plastered or rendered must be brushed clean and well wetted before is applied. Joints of walling shall be raked out and concrete backed to form a key, care shall be taken to see that paving and plastering do not dry out prematurely.

Adequate time intervals must be left between successive coats in two coats work in order that the drying shrinkage of the undercoat may be substantially complete. All internal and external angles shall be pencil rounded.

6. In – Situ Paving Generally

Before laying insitu floor finishes, the concrete beds are to be thoroughly hacked for key, cleaned off, thoroughly wetted with clean water and coated with stiff cement slurry and rates for screed, granolithic and terrazzo paving are to include for this. They are also to include for all necessary curing and protecting until the building is handed over to the Employer.

7. Cement and Sand Paving 

The Cement and sand paving shall be in the proportions of 1:4 by volume and incorporating or treated with an approved hardener.

8. Concrete Paving.

The concrete paving shall be in the proportion of 1:1:4 by volume, the coarse aggregate used shall not exceed 10-mm nominal size. It shall be trowelled smooth with a steel float. If the Contractor wishes to use a power float he is to seek the approval of the Engineer who may require him to complete a sample area before granting permission.

9. Granolithic Paving

The aggregate for granolithic paving shall be in accordance with B.S. 1201 and shall be mixed in the proportions of 1:1:1½ cement, fine and coarse aggregate respectively. The mix shall incorporate an approved hardener suitable for incorporation and not for surface treatment. The water cement ration shall be kept as low as possible and shall not in any case exceed 0.45. The paving is not to be laid to the full thickness described and to be finished with a wood float and no extra cement trowelled into the surface which is to be laid true and level. The paving is to be thoroughly cured after laying by covering with polythene sheeting and periodically watered to keep it moist for at least one week after laying. The surface is to be polished with approved rotary carborundum discs mechanically operated coarse and fine grain and with cement and sand slurry to produce a blemish – free surface.

10. Terrazzo Paving

The in-situ terrazzo shall consist of white or coloured cement and marble aggregate; the colours of the cement and aggregate shall be selected by the Engineer. The mix shall comprise three parts of 6 mm nominal aggregate to one part coloured cement by volume. The aggregate shall be clean and granular and shall not contain flaky particles or dust. The under- bed shall be cement and sand 1:4 by volume.

The terrazzo toping shall be laid to a minimum of 12 mm thickness in a plastic condition while the under bed is still green and this should be watered to minimize absorption from the topping. The terrazzo must be well taped into position and rolled with a suitable hand roller. The topping should be allowed to take an initial set and then any surface voids must be grouted up with neat cement of the same colour used in the mix. The surface should be cured by keeping moist by covering with damp sacking for at least 72 hours. When dry and hard, the surface shall be machine polished by grinding with carborundum or toerh stone discs of suitable grade and with rotary polishing pads.

11. Wood Block Flooring/Hardwood Sanded and Polished Two Coats

Parquet tile flooring shall be as manufactured by Ital. wood Ltd., Dar es Salaam, or other equivalent and approved by the Engineer. It shall be laid on a smooth screed and fixed with approved adhesive. It shall be finally sanded and finished with two coats of Ronseal Hardglaze.

12. Floor screed for Ceramic/Porcelain Tiles/ Cement and Sand Paving

The cement and sand paving shall be in proportion of 1:4 by volume and incorporating or treated with an approved hardener.

13. Porcelain and/or Ceramic Tiles Flooring and Skirting

Porcelain floor tiles shall comply with BS. 3260. The tiles and accessories shall be supplied in the size and thickness specified in colours selected by the Engineer and are to be fixed to the screed base with a suitable adhesive supplied (or recommended) by the manufacturer and used in accordance with his instructions.

14. Tyrolean Rendering

Tyrolean rendering is to be applied in four coats to obtain a total thickness of 22 mm and adequate time intervals must be allowed between successive coats in order that the drying shrinkage at each undercoat may be completed. The first coat shall consist of cement, lime putty and sand mixed in the proportions of 1:1:6 by volume applied to a minimum thickness 10 mm and finished with a wood float finish. The second, third and fourth coats shall consist of one part of natural cement to four parts of fine white chipping to approval applied with an approved “flicking machine” so that the first coat is completely covered and a thickness of 12 mm is obtained.

15. Internal Plaster

Internal Plaster shall be applied in two coats and adequate time intervals must be allowed between successive coats in order that the drying shrinkage of the undercoat may be substantially complete. The first coat must be well scratched, keyed and wetted to receive the finishing coat. The finishing coat shall be finished smooth with a steel float but care must be taken not to overwork the surface in order to minimize the incidence of shrinkage cranks. All internal and external angles shall be pencil rounded.

Internal plaster, unless otherwise described, shall be lime plaster of 15 mm minimum overall finished thickness applied in two coats, the first coat consisting of cement, lime putty and sand mixed in the proportions of 1:2:9. The finishing coat shall be skim coat comprising cement and lime putty in the proportions of 1:10.

Cement plaster is to be employed where specified on the drawings and is to be applied in two coats of approximately equal thickness to a total of 15mm minimum overall finished thickness. The composition of both coats shall be the same and shall comprise cement and sand (1:4) but small percentage addition (not more than 10%) lime putty may be permitted if the Engineer considers that this will reduce the incidence of shrinkage cracks.

The Contractors shall cut out and make good creaks, blisters and other defects and leave the whole of the plastering and rendering perfect at completion. When making good defects the plaster shall be cut out to a rectangular shape with edges undercut to form dovetailed key, and all finished flush with the face of surrounding plaster.

16. Glazed Ceramic Wall Tiles

16.1 Glazed wall tiles shall be from an approved manufacturer and shall conform with the requirements of BS. 1281. Tiles shall be white with slightly rounded or “cushion” edges and unless otherwise specifically described, shall be size 150x 150 x 6mm thick. Tiles shall be laid with continuous straight joints and internal angles shall be butt jointed. Rounded on edge tiles shall be used at all external angles and at edges of panels. Tiles shall be bedded in approved tile adhesive and pointed in white cement.  

16.2 Backing to tiles is to be cement and sand in the proportion of 1:4 rendering in one coat to a minimum thickness of 12mm trowelled smooth. Backings have been measured separately.

16.3 Generally all tiles shall be procured from a supplier approved by the Consultant.

ELECTRICAL INSTALLATIONS

TECHNICAL SPECIFICATIONS

A: SPECIFICATION FOR ELECTRICAL WORKS

1.0 GENERAL CLAUSES

1.1 Regulations

The specification covers the requirements of lighting and power installations in Tanzania.  All apparatus and material supplied and all work carried out shall comply with the Tanzania Government Electrical specifications, and local Statutory Regulations. Installations should also be generally in accordance with the requirements of the 18th Edition of the ‘Regulations for Electrical installations’ issued by the Institution of Electrical Engineers, which should be used as a ‘Code of Practice’ except where they conflict with Tanzania Government Legislation regarding electrical installations.

1.2 Standards

Except where otherwise indicated in this specification the contract works and all manufactured items shall comply with the relevant specification of the British Standards Institution.  Such specifications are herein after referred to as ‘BS’.  In each case, the latest editions of such specification shall apply.  Should it be desired to offer equipment covered by the other National or International Standards, the approval of the engineer must be obtained, in writing, before completion of the tender.

1.3 Record drawings

The sub-contractor shall mark accurately on one set of drawings the conduit laid during the progress of the work.  This information must be made available on site for inspection by the engineer.

At the completion of the contract the contractor shall supply the engineer with one set of transparent originals, and two complete sets of prints showing the complete installation.  

The drawings shall include the location of all apparatus conduits and cable routes and a schematic diagram of main distribution indicating the phasing of the system.

1.4 Contract drawings

These drawings forming part of this specification are to be read in conjunction with this specification to enable the sub-contractor to prepare a tender.

1.5 Working drawings

The sub-contractor shall prepare the working drawings as may be necessary.  These shall be submitted to the engineer for approval before the execution of the works. 

Working drawings to be prepared by the sub-contractor shall be detailed as below but not restricted only to these: 

1. General arrangement drawings showing plants, M. V. Switchgear, distribution boards   consumer units, fittings, switches, switched sockets etc.

2. Layout drawings of concealed and surface conduits ducts, trunking etc.

3. Any other drawings that are not called for in the specification.

Two copies of all working drawings shall be submitted to the engineer for approval.

Thereafter, the sub-contractor shall submit copies of approved working drawings for distribution to parties concerned.  The sub-contractor shall not be relieved of any of his obligations under the sub-contract or from correcting any errors on site or elsewhere found consequently in the approved working drawings by the engineers.

1.6 Labels

All switchgear, switch fuses, distribution boards etc; shall be clearly labelled with black on white background engraved labels to indicate the name, purpose and position of the gear.  

All circuits in distribution boards shall be clearly identified in respect of the number and location of the M.C.B.  The chart shall be securely fixed inside the cover of the distribution board.

1.7 Galvanizing

Galvanizing shall be applied by the hot process and shall consist of a smooth clean zinc coating free from defects and be in uniform thickness.  The thickness shall be not less than 610gms of zinc per square meter of surface and tested in accordance with the requirements of B.S.729 where applicable.  Sheradizing or other alternative processes shall not be used without approval in writing of the Engineer.

The preparation for galvanizing and the galvanizing itself shall not adversely affect the mechanical properties of the coated materials.  Surfaces, which are normally in contact with oil, shall not be galvanized or cadmium plated.

All out-door structures, access ladders, platforms, equipment cubicles shall be galvanized

1.8 Cleaning and Painting

Having due regard to the destination and climate conditions under which the plant is to operate, extreme care shall be exercised in the manufacture of the equipment to prevent the formation of any corrosion.

All equipment shall be cleaned of all dust, oil, greased, dirt, scale and rust by power tool operated metal brush or preferably by shot or grit blasting and then ground smooth where necessary.  Unless otherwise approved, they shall then immediately have applied to them two coats of approved primer paint.  After inspection any rough surface shall be filled in and smoothed over and further painting in the factory shall be as follows:

(a) All interior surface of cubicles, kiosks, boxes etc; containing wiring or other apparatus and internal components of the plant which are dispatched to site in an assembled conditions, shall be finish painted with at least two coats of white enamel.  The final coat shall be of white anti-condensation finish, where so specified.

(b) The external surface of the panels shall be finished in gray stove enamel to BS.381C shade 831 or other shade as may be approved by the engineer.

(c) All interior surfaces of tanks and other oil filled chambers and external surface of piping therein shall be painted finally with an oil resisting coating to the approval of the engineer.

(d) All wall and floor mounted junction boxes, loose starters, etc; throughout the works shall be finished in gray stove enamel or painted to BS.381C shade 631 or other shade as may be approved by the engineer.

After all erection has been completed at site, the contractor shall make good all defects in painting and galvanizing which have arisen during transport storage and erection on site and shall apply undercoat and one finished coat of gloss paint to BS.311C shade 631 or other shade as may be approved by the engineer to the external surface of all equipment.

Where galvanized metal work has been damaged it shall either be repaired by cold galvanizing at site or alternatively at the discretion of the engineer, be returned to the manufacturer for re-galvanizing by the hot process.

2.0 OVERHEAD LINE

All overhead line construction to comply with BS 1320 design for overhead lines on wooden poles unearthed construction.  Combined H.V. and L.V. construction shall be undertaken where feasible. For combined construction spans shall be relatively short and spacing between L.V. conductors shall be kept to prevent conductor clashing in mid span.  L.V. conductors shall be erected in vertical formation with the neutral conductor below all other conductors.

Wooden poles shall be treated with creosote for long life and pole sizes for H.V. and L.V. construction shall be 9m and 8m respectively.  For H.V. lines at least 2m of pole shall be planted in the ground while for L.V. line a depth of 1.5m is adequate.  Steel cored Aluminium (SCA) is the most satisfactory conductor to be used for H.V. lines while all Aluminium conductors (AAC) is recommended for L.V. lines.  All overhead lines shall be properly ‘sagged in’ to make the best use of all materials.

All stays shall have an insulator fitted in the stay as near to the structure of the pole as possible.  An anti-climbing guards and danger notices shall be fitted on every pole which is readily climbable.

Statutory ground clearances for 11KV and L.V. overhead lines shall be 6m and 5m respectively measured at 50oC and lines shall not be less than 2.5m from the buildings or parts thereof.
3.0 M.V SWITCHGEAR

3.1 BY LAWS AND REGULATIONS

The H.T Switchgear shall be designed, constructed and installed in accordance with: 

(a) TANESCO By-Laws and Regulations

(b) The 18th Edition of the IEE Regulations for Electrical Installations

(c) British Standards and Code of Practice where applicable

(d) IEC and VDE Standards

3.2 SWITCHGEAR RATINGS

3.2.1 Rated Voltage

The Switchgear must be capable of withstanding the highest system voltage for which it is designed.

3.2.2 Rated Insulation Level

The switchgear should prove capable of withstanding the Basic Insulation Level Test in order to be able to cope with the electrical environment in which it will operate for many years.

3.2.3 Rated Normal Current

This is the normal load current which the switchgear has to carry.

3.2.4 Rated Short Circuit Breaking Current

Rated Short Circuit Breaking Current (RSCBC) is the maximum symmetrical r.m.s. current, which a circuit breaker can interrupt at its rated voltage

3.3 SWITCHGEAR MAIN COMPONENTS

The H.T Switchgear shall comprise of all the basic building components described below:

2.3.1 Disconnector

The disconnector must be able to carry the system fault current for a pre-determined time. It shall be operated off-load. The disconnector shall meet all the requirements under B.S.5463

2.3.2 Switch

The switch shall be required to be able to open an electric circuit carrying up to its rated continuous current. It must be able to carry its rated faulty current for a pre-determined time. Reference should be made to the current British specifications.

2.3.3 Circuit Breaker

The circuit breaker must be able to:

· Carry the system fault current

· Make on the fault current

· Break the load current

· Break the fault current

2.3.4 Earthing Switch

Earthing Switch shall be provided to allow maintenance to be safety carried out on the electrical system. Just like other components it must have adequate insulation strength and adequate rated peak asymmetrical current. For further details reference should be made to current British, IEC or VDE standard specifications.

2.3.5 Fuse Switch / Switch-fuse

The Switch-fuse must be able to carry the fault current and must be capable of making on and breaking a fault current within 0.1sec.


4.0 TRANSFORMER

4.1 Standards

For detailed requirements the Contractor is referred to the relevant parts of the latest British Specifications or other European Standards

4.2 Transformer Provisions

Further to the above the Mains Transformer shall be provided with the following:

· A Medium Voltage, 3 pole, 1 gland compound cable box

· A Low Voltage, 4 pole, air insulated cable air insulated cable box with un-drilled gland plate

· Lifting eyelets

· Oil fillings plug

· Silica Gel Breather

· Off-Circuit tapping switch-handle (+ 2.5% & + 5%)

· Rating and connection diagram conspicuously placed on to the transformer name plate

· Earthing flag (14mm diameter hole)

· Oil drain valve

· Skid type base

· Bi-directional rollers

· Oil travel indicators

· A dial thermometer

5.0 LV SWITCHGEAR
5.1 General

5.1.1 Ambient Conditions


Maximum Ambient temperature

45º C


Maximum RH




95%

5.1.2 System


3 phase 4 wire AC



TN-S


Voltage




400V/230V AC   (   10%


Frequency




50Hz

   (   1%

5.1.3 
Standards


The equipment offered shall conform to the latest issue of relevant BS:


BS
5486
-

Specifications for Type Tested Assemblies for LV Switchgear & control gear for Voltage not exceeding 1000V AC.


BS
4752
-

Specifications for LV ACBS & MCCBS.


BS
3871
-

Specifications for Miniature Circuit Breakers.


BS
89
-

Directing Acting Indicating Meters.


BS
3939
-

Current Transformers.


BS
5420
-

PVC insulated Cables for internal wiring in LV Switchgear.


BS
6231
-

PVC insulated Cables for internal wiring in LV Switchgear Assemblies.


BS
88
-

HRC Fuses


The switchboards shall conform to the local regulations. 

5.2 Construction of Main Switch Board

The Switchboard shall be of simple yet robust construction, truly modular pattern, floor mounting free standing cubicle type, flush front, factory built, Type Tested Assemblies built to separation Form 4.; degree of protection IP31. All boards shall be the original standard systems manufactured by the manufactures.

The switch board shall be built from several sub cubicles.

For each sub cubicles : The width, depth & height shall be enough to accommodate the specified current limiting devices and other accessories.

Cable chambers of compatible dimensions shall be used where required to provide for additional cabling space.

5.3 Sheet Steel Work

Top, Bottom, Vertical frames


2.5 mm  thick

Top, Bottom MS gland plates


2.0 mm  thick

Aluminum gland plates


4.0 mm  thick

(for single core cables)

Hinged Compartment Doors


1.6 mm  thick, folded, rigid

(max size 740 X 330)

Back & Side / End Covers shall be 

1.6 mm frames, each cover plate 






shall not exceed 42” X 42” for 






ease of handling, shall be dished 






/ folded for strength & rigidity.

5.4 Paint Finish 

All steel work shall pass through a four stage finishing process, chemical spray, degreasing, & finally given top coat of Polyester powder electro statically deposited & cured in a high temperature oven to give a final colour shade shall be steel grey 10A07 to BS4800. 
Steel screws, nuts bolts shall be zinc plated to prevent rusting.

5.5 Cable Termination


System shall permit cable entry from top or bottom, access from front & rear. Terminals of larger feeders shall be brought out on supported staggered links at convenient locations in for easy termination. For smaller feeders 160A frame size & below, termination shall be on equipment terminals or terminal blocks (depending on cable size) neatly mounted & arranged in cable chambers. All cable termination chambers and boxes shall be suitable sized for associated cables & shall be arranged so that all cables can be terminated easily.

5.6 Functional Components

5.6.1 MCCBs


Shall be manually operated, fixed type with built in BMS contacts and with electronic releases for overload & short circuit protection. Releases shall be adjustable with corresponding settings.  Breaking capacity shall be minimum 25KA, 400V, 50Hz.


Operation of MCCBs shall be through neatly mounted front operating handles shall have padlocking facility.


When a compartment door is opened, horizontal & vertical busbars or adjacent outgoing or incoming MCCBs/ACBs or other live parts shall not be accessible/ visible.

5.6.2 Metering Indication & Control Equipment 


Indicating instruments shall be provided where required as shown on the drawings, they shall be square flush mounting pattern with 90º scales, size 96mm x 96mm.


KWH meters shall be base mounted & provided with suitably sized windows.


CTs shall be mounted on easily accessible on easily accessible dis-connectable links - accuracy class point 5 for KWH, class 1 for metering 5A secondary & adequate burden.


Indicating lamps, push buttons, control & selector switches shall be neatly & logically flush mounted on front covers doors with proper legend plates / labels with their functions engraved.


Motor control centre; power factor correction equipment - refer the mechanical specification. 

6.0 Sub boards

Sub-boards shall be manufactured in accordance with BS 5486 Part 1 form 2 and hall be  ASTA certified to 35 KA RMS symmetrical for three  second.

Moulded case circuit breakers shall be provided to withstand a minimum fault level of 25 KA at 400 V, 3 phase, 50 Hz.

6.1 Sub -board Enclosure Provisions.

Sub-boards shall have 2mm zinc coated sheet steel and all items shall be flush mounted in the panel.  Unless otherwise specified all panels shall be so designed and constructed that all cable installation and connections, and maintenance including the replacement of any item, can be carried out from the front.  Panel shall be manufactured in accordance with IP 31.

All connections between bus bars and any incoming or outgoing protective devices shall be made using copper bar or cable.  All items comprising the panel shall be so segregated that maintenance, other than to bus bar connections, can be carried out on any one item without disrupting the supplies fed by other items.  The whole panel shall be finished in epoxy powder coating.

The front face of such panels shall comprise a lockable hinged door.  All internal connection cables shall be fitted with identity sleeves and all terminals with identifying tabs.  The markings for identifying sleeves and tabs shall be shown on all shop and record drawings.

A main earth terminal shall be provided inside on all panels, the metal framework and casing of any type of panel shall be bonded together and to the main earth terminal of the panel by means of copper earth conductor of adequate size. The copper earth conductor size shall be as listed in the IEE / local regulations but not less than ½ of the line conductor of the cable feeding the panel.

All Sub-boards shall incorporate an earthing terminal busbar sized to accommodate earth continuity conductors for each single pole, or multiple MCCB way, plus a minimum of five additional terminals for supplementary earth bonding conductors of minimum 16mm sq. size.

Removable gland plates shall be provided at the top and bottom of all Sub-board enclosures for cable gland termination. Where cables are single core, the gland plates shall be of a non-ferrous metal.

Where contractors are incorporated in Sub-boards, these shall be located in a separate compartment from protective devices, and have hinged lockable door access and means of ventilation.

6.2 Sub-board Busbars


Busbars shall be electrolytic hard drawn copper to BS 159 with rating as indicated on the drawings, air insulated and rigidly supported by suitable non-hygroscopic, anti-tracking insulators so as to withstand forces due to thermal expansion under normal operating conditions and the fault currents at the point of installation, neatly arranged for 400V, 50 Hz, 3 phase, 4 wire operation, and fault rating not less than 35 KA sym. for 3 seconds.


Busbars shall have the same cross section throughout its full length.


Busbars bracing shall maintain the same mechanical strength and current carrying capacity under normal operation conditions and fault conditions.


Busbars shall be colour coded with the use of colour coded heat shrinking shrouds.


Busbars shall not be exposed unless the complete panel board cover is removed.

6.3 Moulded Case Circuit Breakers


All breakers shall be of the same manufacturer and standard ratings and frame sizes shall be used where appropriate and possible.


Molded case circuit breakers shall be air break deign type, quick make and quick break, having free toggle mechanism ensuring full contact pressure until time of opening, whether actuated automatically or manually.  The mechanism shall be completely enclosed in a compact Molded back-lite case, sealed to prevent tampering.  Breakers shall be bolted type.



Circuit breakers shall have inverse time tripping characteristics with automatic electronic release. 


Breaker contacts shall be non-welding and non-corrodible silver tungsten composition.  Circuit breaker handle shall have three positions, 'OFF'. 'ON' and 'TRIP' thus indicating clearly abnormal conditions of the circuit.  Single pole circuit breakers with handle tie or bar equivalent construction are not acceptable for a multi-pole breaker.   Molded case circuit breakers shall be of the bolted type.  Plug-in type breaker connections are not acceptable.  Breakers shall have ratings and breaking capacity in accordance with the Contract Documents.



Molded case circuit breakers shall withstand a fault level of 35 KA at 400 V, 3-phase, 50 Hz for 3 seconds.


Current limiting circuit breakers shall be no fuse type and shall be used on the distribution system as specified elsewhere, to ensure that fault levels are restricted to acceptable levels of downstream devices, equipment and branch circuit Sub-boards.  The characteristics of all current limiting breakers shall be submitted to the Engineer for review.


MCCB's shall have provision for padlocking in the 'OFF' position and for adding auxiliary contacts, shunt and under voltage trips at site easily.  Provide a minimum of two sets of N/O and N/C auxiliary contacts.


Where indicated Molded case circuit breakers shall incorporate earth leakage sensors as detailed to either trip the breaker or provide an alarm.  The sensitivity of the sensors shall be as detailed on the drawings.


All MCCB's shall be the electronic adjustable release setting type.

7.0 DISTRIBUTION BOARDS

7.1 Lighting and Power distribution Boards

General lighting and power distribution boards shall comply with BS.317, BS.5861 and BS.214 and shall be of the metal clad pattern, flush mounted, except where otherwise specified on the drawings.

7.2 Construction

Enclosure shall be substantially constructed from 162.W.G minimum thickness sheet steels having hinged front cover, and shall be vermin and insect proof.  Each unit shall house MCBs and shall be supplied complete with busbars, earthing terminal, neutral bar, circuit chart, and blanking plate for any spare ways.  The incoming isolator switch shall be integral with the distribution board in consumer’s units only.

7.3 Miniature Circuit Breakers (MCBs)

All distribution boards shall be supplied with MCBs manufactured to BS.3871 and of a rating as specified on the drawings.  The circuit breakers shall incorporate both thermal overload and magnetic short circuit tripping, with a trip-free mechanism. Integrally manufactured three pole breakers, with one common operating level shall control three phase circuits.  Inter tripping mechanism shall ensure isolation of all three poles in the event of an overload or short circuit on any one phase.

7.4 Earth Leakage Circuit Breaker

If specified or indicated on the contract drawings the use of E.L.C.B. for isolation of incoming supply in the distribution board shall be of an approved type of flush mounting. The general requirements of the E.L.C.B. are as follows:

(a) It shall be current operated and high sensitivity i.e. it shall operate in 30ms for a leakage current of 300 mill-ampere.

(b) Its operation shall not rely on the mains supply for tripping under fault conditions.  For example, in the event of a leakage from the live to earth conductor occurring at the same time as break in the neutral supply wire, the breaker shall trip.

7.5 Labeling

A circuit chart with each board shall show the name, location and current loading of each circuit connected.  Each board shall be fitted with an engraved identification label in black on white, such as ‘Distribution Board D.I’, etc. and all three phase boards shall be labelled in white on red, ‘DANGER 415 VOLTS’.

8.0 NON-METALLIC CONDUIT

8.1 Standards and Installation

All non-metallic conduits shall be class ‘A’ heavy gauge, high impact, PVC complying with BS 4606 part 2, type AH.  The minimum size to be used on the contract is 20mm external diameter.  All conduit installation shall be concealed in the walls and floors or in structural slabs.

8.2 Joints

Conduit will be joined and terminated utilizing the appropriate rigid PVC compounds as detailed below or standard conduit entry electrical equipment.  Jointing will conform to one of the following techniques:

No.1:
Permanent Adhesive – The solvent cement supplied by the conduit manufactures will be used to produce a rigid sealed connection.

No.2:
Flexible Adhesive – A non-hardening adhesive supplied by the conduit manufacturers will be used to produce a flexible sealed joint where allowance is necessary for longitudinal movement (e.g. expansion couplers).

8.3 Bends

Bends and sets in the conduits will be made in accordance with the manufacturer instructions.   The radius of the bend shall not be less than 2.5 times the outside diameter of the conduit, or such greater radius, which will facilitate easy drawing in of cables.

8.4 Expansion

Adequate allowance shall be made for longitudinal expansion and contraction of the conduit under normal working temperature variations as follows:

(a)
Expansion couplers should be used in straight runs exceeding 6m with a loose or flexible type joint No. 2 above at the long spout end of the coupler.

(b)
Saddles as supplied by the manufacturers shall include a sliding support tolerance for longitudinal expansion.

(c)
Special consideration may need to be given to the fixing of accessories where this may prevent natural conduit movements.  Oversize or slotted fixing holes may be necessary or the introduction of expansion couplers.

8.5 Support

Saddles at no more than 900mm intervals should support conduit.  Where working temperature tends to be high this should be reduced to 600mm.

8.6 Conduit Boxes and Fittings

All conduit boxes shall be circular or square pattern of rigid PVC suitable for plain connections conforming to sheet 62 BS 4607 part 2.  Boxes for supporting a fitting or accessory shall be fitted with a PVC lid held in position by means of two 2 BS round headed screws.  Boxes shall have metallic screwed inserts.

Circular or square boxes shall be provided at all outlet points, unless otherwise specified and lighting fittings, ceiling switches and other accessories will be screwed to the internal lugs of the boxes.  Care must be taken when considering the use of totally enclosed fitting with PVC circular boxes where the temperature within the box is likely to rise above 60oC (140oF) special steel insert clips should be used in conjunction with circular boxes where heavy pendants are used.

Looping in boxes of circular PVC pattern to sheet 63 BS 4607, part 2 may be used in such work as dictated by the structures of the buildings. Conduit entry shall be made by means of PVC bushes.

Adaptable boxes shall be of molded or fabricated PVC of square or oblong shape complete with PVC lids secured by 2 BS brass or steel plated round-headed screws. All adaptable boxes and lids of the same size shall be interchangeable. No adaptable box smaller than 75mm x 500mm or larger than 300mm x 300mm shall be employed. Boxes shall be of adequate depth in relation to the size of conduit entering them.

Conduit shall be terminated at adaptable boxes; Fuse-board switches, sockets or other equipment not possessing push-in or threaded spouts, by means of appropriate size female adaptor and PVC hexagonal headed bare bush. All cemented joints to be made to a depth of not less than the diameter of the conduit being used.  

8.7 Earth Continuity

Earth continuity shall be provided by a separate insulated conductor drawn into the plastic conduit and rated in accordance with circuit loading and appropriate regulations, or as mentioned on the drawings.  Where required under the regulations, an earth continuity conductor shall be provided for lighting fittings in which case the control switches shall be equipped with an appropriate earth terminal.

8.8 Arrangement of Conduit Layout

The conduit system shall be carefully planned and erected to avoid all unnecessary bends or changes in direction.  Conduits shall be laid in straight horizontal or vertical lines with easy sets.  Where several conduits follow similar routes, they shall be neatly grouped in multiple runs.  Where multiple runs change direction the radii of the sets shall be laid out from a common center.  Where draw-in boxes for right-angled change of direction are required in multiple runs, adaptable boxes shall be used for such size as to allow conduits to enter the box without sets.  Where conduits are concealed or laid on constructional floors, they shall be secured by fixing and approved by the engineer or the consulting engineers.  Where it is essential that conduits cross one another in floor, the chase shall be deepened, and the conduits set to create the minimum desirable diversion.

Care shall be taken to ensure that there are no obstructions to cables within the conduit caused by the ingress of plaster, concrete, or other matter. Conduit ends must be out square and cleaned of burrs.

8.9 Conduits Draw-in Points

Conduits for each circuit shall be completely erected before any cable is drawn in.  Adequate draw-in points shall be provided.  Straight runs shall have draw-in facilities at distance not exceeding 12 meters.  Runs incorporating sets or bends shall have draw-in facilities at a distance not exceeding 9 meters.  These distances may need to be reduced in difficult situations or with particular cable complexes. Not more than four sets, or two right angle bends may be installed between draw-in points.  Solid elbows or tees shall not be accepted.

9.0 FINAL SUB-CIRCUIT WIRING

9.1 Type

All power and lighting wiring cables shall be 600/100 - Volt grade, single core, PVC insulated, with stranded copped conductors, manufactured in accordance with BS. 6006.  The minimum size on lighting circuits shall be 1.5sq.mm sizes, 4.0sq.mm on power spur circuits and 2.5sq.mm on ring main circuits.

9.2 Installation

Cables forming sub-circuits connected to different sub-distribution boards shall not be drawn into the same conduit or draw-in box.  The cables shall be coloured in accordance with Table 52A of the IEE Regulations. Cables used on extra low voltage circuits shall be distinctive colours other than these colours. No reduction of the strands forming the conductors shall be allowed at switch or other terminals, but all strands shall be effectively secured by screws, nuts and washers or other approved means, cables shall be joined together at the terminals of ceiling boxes and other accessories.  Under no circumstances will joints be permitted in the run of the cable.

10.0 PVC INSULATED ARMOURED CABLES

10.1 Type

These shall be 500/1000V grade to BS. 6346 or BS.6004 having copper wire insulated, PVC sheathed, single wire armoured and PVC sheathed overall.  The cores of four core cables shall be distinctively coloured red, yellow, blue and black. The sub-contractor shall provide suitable glands and accessories for all armoured cable terminations and where cables are suspended shall provide the necessary rack, cleat or hanger supports and fixing.

Cable supports and racks shall be made by a recognized manufacturer and shall be to the approval of the consulting engineer. All supports and racks shall be arranged as far as is practicable for the easy removal of any single cable in a multi-cable run, without threading cables through supports and racks.  The number of types of supports and racks shall be kept to a minimum commensurate with meeting the requirements of the contract works.

10.2 Laying of Cables

The work of excavating and back-filling of all trenches for cables, is excluded in this sub-contract and the responsibility for positioning, width and depth of trenches, and for laying and bedding of all cables and protective covers is included with the electrical works covered by this specification.

For M.V. Cables in open ground


0.55m

For M.V. Cables under roads and pavements             0.85m

Where more than one cable is laid in a trench, cables shall be spaced as follows:

Between M.V. Cables




0.1m

Between M.V. and Telephone cables


0.4m

Between M.V. and L.V. Cables


0.4m

Between L.V. and Telephone Cables


0.4m

Between L.V. Cables




0.1m

In straight run trenches cable crossings shall not be permitted except where cables branch from the main run. At every draw-in point, joint or junction box the cable should be snacked. Before cables are laid, the bottom of the trench shall be evenly graded and cleared of all loose stones, and shall then be covered with an 80mm layer of sand or sifted soil and lightly compacted, and a further 80mm layer shall be placed on top of the cables.  The approved cable protection shall then be laid and the trench refilled with excavated materials in 0.2m layers, each being well compacted by hand or mechanical punners before the next layer is filled. The width of the trench shall be such that a clearance of 80mm shall be provided between outermost cable and the side of trench.  Where cables are disposed in more than one layer, the vertical spacing shall be 40mm between centers of cables or cable groups and the depth of the trench being made suitable accordingly.

10.3 Protective Covers

The protective covers, or approved local manufacture to BS. 2484 shall be provided over cables laid in the ground each complete with an interlocking device to prevent lateral displacement.  These protective covers shall extend at least 50mm either laterally beyond the outside of the outer in each group of cables so protected.

10.4 Cable Position Markers

These should be placed adjacent to all points where cables change direction, and all intervals of not more than 30m and at other positions designated by the architect or the consulting engineers.

10.5 Sealing of Cables Entries

Where cables enter building, pipes, or ducts, the mouths of the pipes or ducts shall be effectively sealed by means of close fitting solignum impregnated wooden plugs and a mixture of compound and transformer oil, or other approved manner.

All cables passing through interior walls or floors shall be effectively sealed to the approval of the engineer by means of asbestos cement after the cables have been pulled through, in order to prevent the accumulation of moisture and the ingress of debris, sand or vermin.  The cost of sealing the cables shall be included in the rates for erection and laying.

10.6 Protection Against Mechanical Damage

All cables located in such positions, suitable lengths of steel pipe shall protect where they are vulnerable to damage by mechanical or other means bushed to prevent damage to the cable.

10.7 Rating Plates

Each cable when completely erected shall have permanently attached to it at each end, and in such intermediate positions as may be considered necessary by the engineer, metal plates upon which is engraved, or stamped, the identification number of cable together with the voltage, size and make-up, and the service, which it supplies.  The sub-contractor shall record this information so that it appears on drawings of the completed installation.

10.8 Cable Jointing

The sub-contractor shall be wholly responsible for sealing and jointing of all cables supplied and erected under the contract.  The cable boxes and glands for power and L.V. cables on all items of equipment shall be provided under the contract. Sealing and jointing shall be in accordance with the best current practices and of first class workmanship.  

Where cable armoring is used as earth continuity conductors the glands shall have the necessary contact surfaces or straps to provide a low resistance path under fault conditions. The tender shall include for all cable jointing where appropriate and also all labour, jointing material and compound, together with the use to the apparatus terminals.

Generally, cable terminations on switchgears, transformers, and joint boxes outgoing, and incoming circuits on the switchboards shall be glanded in an approved manner.

11.0 SOCKET OUTLETS

11.1 General

In all areas, general power outlets shall be of the 13Amp 3 pin fused plug type complying with BS 1363.  They shall be flush pattern with white or ivory cover plates unless otherwise specified on the drawings.  Where the circuits are supplied from a common feed, two outlets shall form a twin unit in a common box.  The earthing terminal of every socket outlet shall be connected to the earth continuity conductor of the final sub-circuit by an appropriately sized insulated copper conductor. Unless otherwise stated they shall be mounted at 300mm above finished floor level.

11.2 Plugs

One fused plug top shall be supplied for each socket outlet installed.  Fuses shall be 13Amp unless otherwise specified.

12.0 FUSED CONNECTION UNITS

12.1 General

All fused connection units shall be 13Amp with fuse and neon indicator lamp.  Boxes shall be flush type with white or ivory cover plates and shall be switched type unless otherwise specified on the drawings.

12.2 Fuses

All fused connection units shall be fitted with 13Amp fuses, unless otherwise specified.

12.3 Labeling

The front plate of each fused connection unit shall, unless otherwise specified, be engrave with the name of the appliance connected to it.

13.0 LIGHTING SWITCHES

13.1 Type

Lighting switches shall be of the all-insulated rocker operating plate switch type to BS.3676 of Ample rating.  Switch inserts shall be white set in white or ivory cover plates.

Switches controlling points in bathrooms shall be placed outside the bathroom or consist of a ceiling switch operated by a non-conducting cord, as specified.  Switches mounted outdoors shall be of a weather-tight pattern. Switches shall be one way, two ways or intermediate as specified and where a number of switches are mounted together they shall be fitted in a common box. Ceiling switches shall be white or ivory semi recessed pattern, and shall only be used where specified.  Pull cords shall be fitted with shock absorbing springs.

14.0 CEILING ROSES

14.1 Type

Ceiling roses, ivory or white, shall be of the 3-plate pattern and fitted at all pendant points.  An earthing terminal shall be provided and connected to the earth continuity conductor of the final sub-circuit where applicable. Ceiling roses of the white porcelain semi recessed pattern shall be used for surface installation, and shall be of the all-insulated type for a flush installation.

15.0 LAMP HOLDERS

15.1 Type

Lamp holders shall generally be of plastic construction with porcelain interiors, and bayonet fitting. 

Lamp holders for lamps rated 200 watts and above shall be of the Edison Screw type. Batten type lamp holders shall be of the all insulated bayonet type
16.0 LIGHTING FITTINGS

16.1 General

The sub-contractor shall supply and fit all lighting fittings of the type indicated on the drawings and in the schedules.  All fittings shall be suitable.

16.2 Fluorescent Fittings

Fluorescent fittings shall generally be of the batten type, with control gear contained within the supporting channel.  All fittings shall be supported from conduit boxes, and shall be suspended by two 200mm conduits to give a clearance of 25mm between the top of the fitting and the ceiling. Where fittings are suspended by chains from the ceiling, the sub-contractor shall use white flexible cord between the box and the fitting.  The engineer shall approve the installation of the suspension chain and cord on site.  In the ceiling, the conduit boxes, to BS.31 shall be fitted with dome covers, to which the suspension conduits shall be joined, so that the lighting fitting hangs certifically below the conduit boxes. Fittings shall comply with BS.3820 or Class 1 indoor normal atmospheres. 

All fluorescent fittings shall be fitted with radio interference suppression capacitors and power factor correction capacitors and shall be earthed.

16.3 Reflectors and Diffusers

All reflectors for fluorescent fittings shall be made of sheet metal suitably shaped and stiffened, and shall be of white enamel finish.  The diffusers shall be of white opal type in extruded plastic with external reading. 

16.4 Lamps

All lighting fittings shall be supplied complete with lamps of the type and rating specified.  Fluorescent tubes shall be of the ‘white’ type, except where otherwise stated.  Pearly type tungsten lamps shall be fitted in open fittings.

17.0 FLEXIBLE CORDS

17.1 General

These shall be of 250 - Volt grade PVC insulated and shall comply with BS7. Flexible cord shall not be less than 24 / 20 (23 / 0076). Flexible cords for pendant fittings shall be circular type, heat resistant and white in colour.

18.0 EARTHING 

18.1 General

Earthing pits complete with earthing mats, copper plates earthing electrodes and earth continuity conductors of cross-sectional area as per IEE regulations for electrical installations shall be constructed separately for the transformer and the main switchboard. The earthing pits shall not overlap.

For each equipment, the earth continuity conductor cross sectional area shall not be less than half the cross sectional area of the phase conductor. In all the cases the earth electrode resistance shall be such that I Re ( 50Volts, where I is the maximum line current.

18.2 Earth Electrodes

Earth electrodes shall be minimum 1.4m long by 12mm.  Diameter hard drawn copper rod, and shall be located not less than 3m apart at a convenient position 6m away from the building.  The terminal head of each electrode shall be in a concrete inspection pit, with cover.  If the resistance to earth is not satisfactory with one electrode, then additional electrodes or an earth mat shall be provided as directed by the Engineer.

18.3 Distribution System Earthing

All distribution boards shall be earthed in accordance with the I.E.E. Regulations.  All metal work associated with the installation shall be earthed to comply with the regulations currently in force.

18.4 Testing of Earthing System

The resistance of the earth continuity system, when measured between the main earthing point and other point in the installation, including all conduit and metal work which may provide a path or earth, shall not exceed 0.5 ohm where steel conduit forms part or the whole part of the system, or 1.0 ohm, if the earth continuity system is composed entirely of copper, copper alloy or aluminum.  When the installation is complete the sub-contractor shall carry out tests for earth loop impedance, polarity insulation resistance, ring circuit continuity and earth electrode resistance, in the presence of, and to the satisfaction of the engineer and the TANESCO.  The sub-contractor shall rectify all work not giving test results within the limits prescribed.

SPECIFICATIONS FOR SECURITY SYSTEM INSTALLATIONS

1. GENERAL 

1.1
Standards

All equipment to be supplied must conform to the relevant European Standards (EN50131-1) or equivalent British (BS), USA (UL) and ISO 9002 certified.

Where equipment to be installed is exposed, it shall meet IP54 or in a particularly exposed location, it shall meet IP66 as defined in BS 5490. All equipment housings shall be clearly marked with the operating or supplied voltage

1.2
Extent of the work

The work to be carried out under this contract include the supply, delivery, installation, connection, testing and leaving in service condition to the satisfaction of the Engineer the complete installation as herein described in the specification and related specification and / or on the attached drawings. The installations shall include the following but not limited to the following items:

(a) Closed Circuit Television Surveillance System 

(b) The complete cabling system 
(c) Uninterruptible Power Supply (UPS) system, and

(d) All other necessary materials as they appear in the specifications and as found necessary to complete the works

1.3
Exclusion

The Electrical Sub-Contractor will do the following work in connection with the carrying out this installation:

1. The supply and installation of 150mmx25mm cable tray to run through the security ducts for the distribution of control cables to operating equipment.
2. The supply and installation of 75mmx25mm cable tray to run through the suspended ceiling for the distribution of control cables to operating equipment.
3. The supply and installation of outlet points comprising of conduit outlet boxes and draw wire in 20mm diameter PVC conduits for cable connections from the security control room / security ducts to access control panels, card readers, door contacts, break glass units, cameras, electric gate motors etcetera.

It shall however be the responsibility of the Sub-Contractor to ensure that the correct the size and quantity of conduits have been installed by the Electrical Sub-Contractor

1.4
Contract drawings

The contract drawings are detailed preliminary drawings whose purpose is to establish the requirement and scope of the security system installation works. The drawings form part of the specifications, and they are to be read in conjunction with this specification to enable the Sub-Contractor to prepare a tender.

1.5
Working drawings

The Sub-Contractor shall prepare the working drawings as may be necessary.  These shall be submitted to the Engineer for approval before the execution of the works. The Engineer reserves the right to reject any work commenced prior to such approval.
Working drawings to be prepared by the Sub-Contractor shall be detailed as below but not restricted to the following: 

4. Any drawings required by the Sub-Contractor and the Engineer to enable structural provisions to be made. They shall include detailing of holes, chases, fixing, foundations, cable work ducting whether below or above ground, in or outside or below buildings.
5. General arrangement drawings of all fittings and equipment including their installation. 

6. Layout drawings of all concealed and surface ducts, conduits and cable trays showing the complete cabling arrangement  

7. Detail and arrangement drawings for any alternative fitting approved by the Engineer.
8. Such other drawings as are called for in the text of the Specifications or Schedules or as the Engineer may reasonably require

Two copies of all working drawings shall be submitted to the Engineer for approval. Thereafter, the Sub-Contractor shall submit copies of approved working drawings for distribution to the parties concerned. There shall be no deviation from the approved working drawings without the Engineer’s written permission. The working drawings shall be based upon the metric system. i.e. meters (m) and / or millimeters (mm) 

Approval by the Engineer of working drawings shall neither relieve the Sub-Contractor of any of his obligations under the Sub-Contract nor relieve him of correcting any errors found subsequently in the approved working drawings or other working drawings and in the work on site or elsewhere associated herewith.
1.6
Record drawings

During the execution of works on site, the Sub-Contractor shall, in a manner approved by the Engineer, record on working drawings and contract drawings all information necessary for preparing record drawings of the installed works. Marked-up drawings and other documents shall be available to the Engineer as he may require for inspection and checking.
Record drawings may include approved drawings adjusted as a correct record of the installation of the contract works, subject to the approval of the Engineer.
The drawings shall include but not restricted to the following drawings or information:

1. Working drawings and contract drawings amended as necessary but titled Record drawing and certified as a true record of the As Installed installation. Subject to the approval of the Engineer such working drawing as may be inappropriate may be omitted

2. Fully dimensioned drawings of all fittings installed or connected by the Sub-Contractor

3. Routes, types, sizes and arrangement of all cables, conduits, ducts and trays

Two copies of record drawings showing the complete installation shall be provided to the Engineer not more than one month later after the installation has been tested and certified by the Engineer. The Engineer reserves the right to review the marked-up drawings to see if they are in an up to date condition before approving the Sub-Contractor’s request for interim payments. One set of drawings shall also be submitted in transparent linen or plastic material suitable for reproduction by Dye line process or similar.
1.7
Maintenance Manuals

Upon practical completion of the works, the Sub-Contractor shall furnish to the Engineer four copies of a maintenance manual relating to any equipment or fitting forming part of the contract.
The manual shall be of loose-leaf type, international A4 size with stiff covers. It may be in several volumes and must be sub-divided into sections, each section covering one engineering service system. It shall have ready means of reference and a detailed index.
The manual shall contain full operating and maintenance instructions for each item of equipment and fitting set up in a way dealing systematically with each system. It shall include the following and any other items listed, in the text of the this specification:

1. System description

2. Procedure of fault finding

3. Emergency procedures

4. Maintenance and servicing periods and procedures

5. Colour coding legend for all services

6. Schematic and wiring diagrams of equipment 

7. Record drawing, true to scale, reduced to international A4 size

8. List of primary and secondary spares

1.8 Labelling

All cabling shall be clearly and unobtrusively labelled at the distribution and control panels to facilitate future maintenance and servicing. A cross-reference chart showing the relationship between cables and devices shall be produced and handed over to the Employer at the end of the installations. 

Labels shall also be provided along the entire cable length, preferably at every 10 meters of each cable run to indicate the number assigned to each cable. The identification marks must correspond with those on drawings or in specifications. Labels shall be laminated making them waterproof, suitable for high humidity environment. 

1.9 Training of Operation and Maintenance Staff

The Sub-Contractor shall undertake to train the Employer’s operating and maintenance staff to be fully competent in the operation, maintenance, fault finding, replacement and repair of the equipment. Before or on completion of the installation, when the system is in running order, the Sub-Contractor shall instruct operators in the operation of the system until they are fully conversant with the equipment and the handling thereof. The Sub-Contractor shall take full responsibility for the safety of personnel during training and for the quality of work produced by such personnel under his supervision

The Sub-Contractor shall provide a technician full-time on site for a period of one week after the Taking-Over Certificate has been issued.  This technician shall assist in maintenance, provide further training and be responsible for “fine-tuning” the system.

The tenderer is required to include in his tender the cost of the training course for five operation and maintenance staff. 

The operations training course shall comprise of a full description of the system and operating instructions and procedures for all levels of access control personnel, including the guards

The maintenance training course shall comprise of normal maintenance procedures and repairs to be done for everyday problems with the system.

1.10 Testing and Commissioning

The Sub-Contractor shall advise the Engineer in writing of any routine, type or specific tests to be carried out on equipment during the course of manufacture in the manufacturer's factory or works or of any stage of completion in the manufacturing process which requires inspections. 


Such notice shall be given at least 7 days prior to the testing or inspection being required.  The Sub-Contractor will dispatch equipment from the factory at his own risk if tests have not been witnessed and inspections not been carried out by the Engineer and approval given by the Engineer for dispatch.


The Sub-Contractor shall in all instances do his own inspections and ascertain that the equipment will be ready for inspection or testing before the Engineer's attendance is requested.  The Engineer also reserves the right to inspect any equipment at the manufacturer's works at any stage during the manufacture.

Tests during installation and commissioning shall include the following aspects of the system:

· All wiring is correctly terminated.
· The supply voltage and resistant is correct to all appropriate parts of the system.
· Correct alignment and operation of access point hardware and of release and closure mechanism at each access point

· Correct operation of each reader

· Release time of each door

· Verification of access profiles

· Camera type and lens fitted are correct for each position.
· Operation of auto-iris lens under varying light levels is satisfactory.
· Correct setting of all pan, tilt and zoom limits

· Ensure that the system continues to work when mains power supply is disconnected.
All tests shall be carried out in accordance with the requirements of the specified and recognised standards.  Where tests have not been detailed in this specification, the Sub-Contractor shall provide comprehensive documentation of the standards and procedures he intends to use

The tests shall be carried out in the presence of the Engineer and the test results shall be submitted to the Engineer within fourteen days upon completion of the tests. Any defects, faults or omissions in the installation that might be apparent by such tests shall be corrected by the Sub-Contractor at his own expense.

The Sub-Contractor is required to include in his tender all fees arising from the testing and any subsequent re-testing of the installations.
Prior to handing over the system to the Employer, the Sub-Contractor shall:

· Train the designated users in the operation and adjustable features of the system

· Provide a system logbook to the Employer and explain how to record and report events.
· Demonstrate all aspects of the operation of the system and ensure that the correct documentation is given to the Employer to enable the system to be operated.
· The documentation shall include and not limited to the following:

1. Records of each part of the system making up the installation including the location of each control unit, the type and location of each camera, location and classification of each access point, the type and location of each controller and the associated hardware

2. An indication of the camera view(s) defining the protected area(s) and the identification of any specific areas, which cannot be successfully or consistently protected by the system. The camera view(s) may be provided in the form of a drawing, a hard copy printout or a video recording.
3. The type and location of power supplies

4. Details of the access points, warning devices, settings of any preset or adjustable controls incorporated in the system including the type and location of monitors and indicating equipment.
5. Manufacturer’s documentation relating to equipment and its operational settings / controls.
6. Full instructions for the correct use of the system, including details of routine testing procedures and any necessary maintenance requirements, possible sources of interference with the system and equipment with which the system itself will interfere shall be identified.
7. Drawings of the entire CCTV installation and with records of test carried out.
Four bound copies of the above documentation shall be submitted to the Engineer upon approval of the tests results by the Engineer. The Employer may choose to verify the authenticity of the results by demanding that tests be carried in their presence. An installation shall only be considered complete once all the points have been tested and test results have all been ok.

The commissioning shall include interaction between other services and Sub-Contractors where interdependence of installations is encountered 

The installation shall be comprehensibly commissioned as individual and integrated systems as may be required by the configuration after the works are substantially complete.

The Sub-Contractor shall provide adequate and competent personnel for commissioning of each installation and for the full duration of the commissioning process.

A programme of the planned commissioning procedures shall be submitted to the Engineer at least 7 days before commissioning commences to enable the Engineer to witness the commissioning.
The entire system shall be warranted for a minimum period of 10 years from the date of acceptance the installation by the Employer. The warranty certificate shall include documentation stating clearly the type of application assurances that shall be covered over the entire duration of the warranty and should there be any failures in the installation during the warranty period, the Sub-Contractor shall be required to remedy the installation at no cost to the Employer.
2. CLOSED CIRCUIT TELEVISION SURVEILLANCE (CCTV) SYSTEM

The entire CCTV system shall be designed as a high-resolution colour system and shall comprise of a switcher with input modules (cameras), output modules (keyboard and monitors) and a digital recording system as follows:

2.1 Cameras

Two types of camera series are proposed according to the areas of surveillance. These are fixed cameras and Pan, Tilt Zoom (PTZ) cameras.
Fixed cameras shall be provided with dome housing when installed indoors and unless otherwise specified, environmental outdoor protection housings when installed outdoors. PTZ cameras shall be in PTZ housing to allow for PTZ drive arrangement.
Cameras shall be mounted in serviceable positions, free from obstructions and where possible avoiding direct bright light sources within field of view or shining directly onto the lens. Camera positioning shall also take into consideration the maximum required pan, tilt and zoom rotations, and the maximum supported load.
Interconnecting wiring to cameras should be concealed. Where this is not practicable, mechanical protection such as metal conduits (25mm diameter Kopex and Kopex glands) or flexible conduits for moveable cameras should be used. 

Lens mount shall match that of the camera and the lens shall be securely mounted. The focal length of the lens shall be selected to give the required angle of view. All lenses shall have integrated auto iris system to respond to changes in ambient lighting and to stabilize the video signal over the working range.
A lens shall be selected with particular regard to the likely ambient conditions at the location including the available scene illumination, temperature, humidity, dust and airborne particles and contamination. In outdoor applications, the housing should protect both the lens and camera.
Camera poles and brackets shall be maintenance free, and manufactured in accordance to BS 5649. Camera brackets and towers shall take into account the maximum load to be carried and the height at which equipment is required to operate. Proximity to overhead power distribution cables should be avoided.
The following environmental considerations should be taken into account before erecting camera brackets and towers:

1. Rigidity, taking into account potential wind velocity, equipment type, mounting and fixing positions.
2. Electrical interference and the possibility of damage by lightning. Installations should comply with BS 6651

3. Dust, airborne particles, corrosion and contamination.
2.1.1 Fixed Cameras

The fixed cameras shall be used for general surveillance in indoor and outdoor applications. The camera features shall include the following:

· Electronic shutter adjustable from 1/50 to 1/100,000 of a second with auto iris lens to ensure blur-free images when viewing fast moving objects.
· Backlight compensation to enhance objects in back-lit scenes.
· Automatic switching from colour to monochrome to extend the camera performance.
· On screen display menu with 16 characters camera title overlay

· Cable management bracket for lens cable

Technical specifications:

Pick up device

: 1/3" interline transfer CCD




Horizontal resolution
: 480 TVL

S/N ratio

: ( 50dB 

Usable sensitivity 
: 0.15 lux (F1.2, AGC On) at IRE

White balance

: Automatic / manual

Power


: 240V AC with power on LED indicator

2.1.2 Pan, Tilt Zoom (PTZ) cameras

The motorised camera shall be used for close-up viewing of distant objects by allowing the operator to move the camera’s viewing field through a 360( horizontal and 180( vertical viewing field via the operator keyboard mounted joystick.  

A prominent warning notice shall be affixed to the camera housing to indicate that sudden movement of the camera can occur. Environmental considerations such as rigidity (potential wind velocity), weather, temperature, dust, airborne particles and contamination should be taken into account when selecting a suitable camera 

The camera features shall have the following minimum features:

· 23x optical zoom high speed dome camera system

· Adjustable electronic shutter with auto iris lens to ensure blur-free images when viewing fast moving objects.
· Backlight compensation to enhance objects in back-lit scenes.
· Automatic switching from colour to monochrome to extend the camera performance.
· On screen display menu with 16 characters camera title overlay

· Direction indicator, orientation with azimuth information and compass bearing

Technical specifications:

Pick up device

: 1/3" interline transfer CCD




Horizontal resolution
: 470 TVL

S/N ratio

: ( 48dB 

Usable sensitivity 
: 0.009 lux

White balance

: Automatic / manual

Power


: 240V AC with power on LED indicator

Panning motor
: 12V, 3 - 5A stepping motor 0.6( (direct drive) or 12V, 1A servo
 
Panning angle

: 360( continuous rotation

Panning speed

: 50( -360(/sec (user selectable, instant during preset recall)


Tilting motor

: 12V, 1A servo motor

 
Tilting angle

: 90(
Tilting speed

: 18( -160(/sec (user selectable, instant during preset recall)

  
Preset positions
: 99 + 1 (last) for PTZ positions

2.2 Keyboard

The control and management of cameras shall be done via the keyboard. The keyboard shall have the following minimum functions:

· Set and recall 99 preset and last positions.
· Single key touch of 1 - 16 preset plus last positions.
· Three different numeric pads for quick select of camera via number. Divided by 1-9, 10-99 and 100-999.
· Keying a short name to recall a specific camera or preset position. 

· Time / Date, I.D and Text keys for superimposing / positioning the Time / Date, I.D. or Text, individually per each camera.
· Freeze key for freezing a full frame picture or multi-screen picture on the monitor.
· VCR keys for recording or playing back through the same output / monitor.
· Alarm key for remote activation of the cameras’ local alarm.
· Single touch keys for setting and recalling PIP, Quad, 9 and 16 Split keys.
· Keys for controlling motorized camera functions such as pan, tilt, zoom, focus, iris, white balance, wiper, washer and illuminator.
· Scan key. Auto scan key to recall/enter the scan programs of each individual camera for scanning sequentially up to 99 preset positions.
2.3 Monitors

Two sizes of high-resolution colour monitors are proposed according to the viewing distances; 21" monitors. Monitor resolution shall not limit the overall system performance and over scanning shall not exceed 10%. 

The monitors shall be sited such that their screens are shielded from bright lighting and so that windows or other brightly lit objects are not affected from the face of the monitor tube.

The monitors shall be mounted so that adequate ventilation is available to avoid the possibility of overheating. Contrast, brightness, colour, sharpness and audio controls shall be readily accessible and provision shall be made for the removal of dust attracted to the face of the picture tube. There shall be negligible change in picture size with change in brightness and highlights in the picture shall not cause de-focusing. The monitors shall have the following minimum features:

· User-friendly controls accessible from the front

· On screen display menu for adjusting monitor settings include adjustable brightness, contrast, sharpness, colour and audio.
· Built-in stereo audio amplifier and speakers

· (300 TV lines of horizontal resolution for 14" monitor and 450 TVL of horizontal resolution for 21" monitor

· Square format metal casing with plastic front for easy stacking

· Built-in carry handles on each side

2.4 Digital Recording

High-resolution digital video recorder shall be provided for 24 hours real time recording, playback and multi-track recording. The recorder shall have the following minimum features:

· 120 GB IDE hard disk drive 

· CD-RW and DVD-RW and floppy disk drives

· High speed recording up to 50 fields /sec in multi track operation, and 4 cameras at 25 fields / sec in live recording.
· Simultaneous viewing, recording and playback all on a single screen.
· Built-in security protection for automatic camera sabotage recognition such as de-focusing, re-directing, masking and spraying.
· Integral LCD display for status and information

2.5 Cables

All wiring and connections shall be in accordance with the requirements of the 16th Edition of the ‘Regulations for Electrical installations’ issued by the Institution of Electrical Engineers

Coaxial cables suitable for video transmission shall be circular, with a center conductor surrounded by dielectric insulating material shielded against electromagnetic interference. The outer jacket shall be of PVC material suitable for both indoor and outdoor applications. Unless otherwise specified, the cable screen shall provide at least 90% coverage and the cable size shall allow for the fitting of standard video connectors of the BNC and UHF types.
The maximum cable run for low loss RG 59 cable fed with a standard 1V composite video signal shall be 350m; 450m for RG 6 cable and 700m for RG 11 cable. All RG 59, RG 6 and RG 11 cables shall be manufactured to comply with BS 5425

Twisted pair transmission shall use a standard 100-ohm balanced twisted pair cable rated at minimum Category 5e, and the cable should be in accordance to the requirements of ISO/IEC 11801 and TIA/EIA-568-A-5 and comply with EMC directive on electromagnetic interference

In order to achieve the level of compliance expected, cable termination components such as RJ45 to RJ45 patch cords and patch panels shall also confirm to the above-mentioned standards

Coaxial and twisted pair cables shall not be run in the same trunking as mains wiring, unless in a separate metal conduit or as part of a special mains composite cable

Extra-low voltage and signaling cable shall not be installed in ducting, which is carrying mains cable, or parallel to mains cables, unless suitably screened and segregated 

The voltage drop in cables shall be considered to ensure that in worst case conditions the voltage drop does not impair the operation of any device connected to the cable.
Any cables which are used underground shall be suitable for that purpose and shall have adequate protection from mechanical damage. They should be resistant to dampness, chemical reactions, corrosion and rodents. Cables, which pass through holes, shall be protected by use of tubes or grommets as appropriate.
2.6 Uninterruptible Power Supply (UPS) System
The Uninterruptible Power Supply (UPS) of rating to match the power requirement of the installed equipment shall have the following minimum specifications:

· Minimum 12-kVA, 3 phase system for a runtime of not less than 6 hours.
· Must be scalable for flexibility and to allow for future expansion when there is additional equipment.
· Should function as Advanced Battery Management (ABM) to prolong the service life of batteries by 50%. The batteries shall be hot swappable such that the changing of batteries during service does not interfere with the system operations.
· Should have LCD display to indicate UPS status: UPS on, battery on, bypass and audible alarms.
· Minimum power factor > 0.97

· Efficiency > 87%

2.7 Console Desk

A custom designed console to house all monitoring security equipment inside the security control room shall be designed and the drawing approved by the Engineer prior to manufacturing. 

It shall be noted that a separate room is allocated for the most sensitive equipment such as the matrix, digital recorders, UPS, access control software e.t.c. The equipment shall be installed in 42U 19 inches rack mounted cabinets provided with lockable glass doors. Network cable terminations shall be done inside the cabinets at the patch panels

The console desk and cabinets shall have removable panels on the back and the sides so that the equipment inside can be easily accessible during maintenance, and cable entry shall be through the bottom 

3.0 ELECTRICAL NETWORK
3.1 All external electrical network for power distribution in several structures to be underground approved Armored Cables as previously done in stage 1.
3.2 Electrical cable networks from the source of power shall be connected to both Tanesco power supply and existing Two Generators’ power.

3.3 Streetlights shall be of Solar power or directly connected to electrical power upon decision of the Project Manager on site.

3.4 Lightning protection installation, comprised of copper bars, Terminals and Earth pits shall be as previously done in stage 1.

3.5 DATA NETWORK

3.6 All external Data network for IT distribution in several structures to be underground approved Data Cables. Type of cables and installation procedure shall be as previously done in stage 1.

3.7 Inside the buildings there will Cisco Switches and DATA raised floor (fire proof ant-static DATA raised floor) as it was previously done in Stage 1.
PLUMBING AND SANITARY INSTALLATIONS

TECHNICAL SPECIFICATIONS

GENERAL SPECIFICATION FOR PLUMBING AND FIRE FIGHTING INSTALLATION

1. GENERAL

1.1 Execution of the works

The works shall be carried out strictly in accordance with:

(a) “British Standard Code of Practice” BS EN 10255:2004: Water supply.

(b) “British Standard Code of Practice” BS 4660, 4346: 1986: Sanitary pipework underground.

(c) All other relevant British Standard specification and Codes of Practice (hereinafter referred to as B.S. and C.P. respectively.

(d) By-Laws of the Local Authority.

(e) The working drawings.

(f) The Engineer’s or Architect’s instructions.

The drawings and specifications are to be read as a whole and are to explain each other.  Work shown on the drawings and not described in the specifications or vice versa shall be dully executed under the contract.

It is the Sub-Contractors duty, before starting the work, carefully to examine the drawings and read the specifications and if necessary, consult the Engineer in order to ensure himself that he fully understands the drawings and specifications.  The drawings do not purport to show minor details of equipment or pipe work, etc. but are intended to indicate the extent of the installation as designed, together with sufficient information for the sub-contractor to prepare his own details for fitting and erection in accordance with the design.

1.2 Extent of the Works
1.3 The works include, unless otherwise specified, supply, installation, testing and commissioning and delivering up clean and in working order the installations shown on the drawings and specified in the specifications including all details such as:

Cold and hot water pipes, discharge (the term discharge pipe is in this specification used as a comprehensive all embracing description in place of the traditional soil and waster terms), drain and ventilating pipes, water meters, water heaters, valves, sanitary appliances including all necessary tapes and discharge fittings, fire fighting installations and equipment, thermal insulation etc. and all labor, materials, tools, instruments and scaffolding necessary to execute the work in a first class manner, even such labor or materials which are not specially mentioned in the project but are necessary for a satisfactory completion of the work.

Excluded from the work are, if nothing else is specified:

All building works such as accesses in concrete structures, plinths for machinery, ducts and chambers made from concrete blocks or concrete.

All cutting away and all making good will, if nothing else is specified, be carried out by the Main Contractor, but it will be the responsibility of the Sub-Contractor, to ensure that this work is kept to a minimum; he will also be responsible for the correct marking out of all chases and holes, and will provide all necessary details to the Main-Contractor.

The Sub-Contractor shall also be responsible for ensuring that runs for floor or wall chases, holes to be cut or left will be marked out at the appropriate stage of the structural work.

The Sub-Contractor shall undertake all modifications demanded by the Authority in order to comply with current regulations, and produce all certificates, if any, from the Authorities without extra charge.

1.4 Extent of the Sub-Contractor’s Duties:

At the commencement of the work, the sub-Contractor shall investigate and report to the Engineer if all materials and equipment to be used in the work and not specified as supplied by others are available locally.  If not available, the Sub-Contractor shall at this stage place orders for the materials in question and copy the orders to the Architect and/or the Engineer.  Failure to do so shall in no way relieve the Sub-Contractor from supplying the specified materials and equipment in time.

Materials supplied by others for installation and/or connection by the Sub-Contractor shall be carefully examined before installation and connection.  Any defects noted shall immediately be reported to the Engineer.

After the completion of the work the Sub-Contractor shall on a set of drawings indicate all alterations and/or modifications carried out during the construction period.

1.5 Interface with other Contractor’s works.

The sub-Contractor shall lay pipes and install fittings to within a meter from equipment supplied by others.

2. QUALIFICATION OF MATERIALS AND WORKMANSHIP

2.1 Materials and Workmanship generally.

All materials, equipment and accessories are to be new and in accordance with the requirements of the current rules and regulations where such exist, or in their absence with the relevant BS

Uniformity of type and manufacture of equipment or accessories is to be preserved as far as practicable throughout the whole work.

The Sub-Contractor shall, if required by the Architect or the Engineer, submit samples of materials to the Engineer for his approval before placing an order.

If in this specification the practice is adopted of specifying a particular item as “similar” to that of particular firm’s product, it is to be clearly understood that this is to indicate the type and quality of the equipment required.  No attempt is being made to give preference to the equipment supplied by the firm whose name or products is quoted.

Where particular manufacturers are specified herein, no alternative makes will be considered, and the Engineer shall be allowed to reject any other makes.

The sub-Contractor will be entirely responsible for all materials, apparatus, equipment, etc. furnished by him in connection with his work, and shall take all special care to protect all parts of the finished work from damage until handed over to the Employer.

The work shall be carried out by competent a workman under skilled supervision.  The Engineer shall have the authority to have any of the work taken down or changed, which is executed in an unsatisfactory manner.

2.2 Pipework and fittings

2.2.1 Tubing generally

All tubing exposed on faces of walls shall, unless otherwise specified, be fixed at least 25mm clear of adjacent surface with approved holder bate built into walls, cut and pinned to walls in cement mortar; where fixed to woodwork, suitable clips shall be used.

All tubing specified as fixed to ceilings, roofs or roof structures shall be fixed with approved mild steel hangers cut and pinned to ceilings, roofs or roof structures.  Where 3 or more tubes are fixed to ceilings, roofs or roof structures close to each other, they shall be fixed in positions which leave the lower surface at the same horizontal level, unless otherwise specified.

Tubes shall be fixed to true lines parallel to adjacent lines of the building unless otherwise specified.

Where insulated, tubing shall be fixed with insulation at least 25mm clear of adjacent surfaces.

Tube fixings and supports shall, if nothing else is specified, be arranged at intervals not greater than those given in the following tables: -
Mild steel tubing (galvanized):

	Nominal Diameter of pipe in mm
	Maximum spacing of fixing in mm

	
	Horizontal

runs
	Vertical

runs

	15
	1,800
	2,400

	20
	2,400
	3,000

	25
	2,400
	3,000

	32
	2,700
	3,000

	40
	3,000
	3,600

	50
	3,000
	3,600

	65
	3,600
	4,600

	75
	3,600
	4,600

	100
	4,000
	4,600

	150
	4,600
	5,500


Unplasticized PVC Pipes

	Diameter of pipe in mm
	Maximum spacing of fixing in mm

	
	Horizontal runs
	Vertical runs

	12
	300
	900

	19
	400
	900

	25
	400
	900

	32
	500
	1,200

	38
	500
	1,200

	50
	600
	1,200

	63
	600
	1,500

	76
	900
	1,800

	102
	900
	1,800

	152
	1,200
	1,800


Each support shall take its due proportion of the weight of the tube or pipe and shall allow free movement for expansion and contraction.

All tubing specified as chased into walls shall have the wall face neatly cut and chased, the tubing wedged and fixed and plastered over.

Where tubing is laid in trench, care shall be taken to ensure that fittings are not strained.

All formed bends shall be made so as to retain the full diameter of the pipe.

Sleeves shall be provided where tubes pass through walls and solid floors to allow movement of the tubes without damage to the structure.  The overall length of the sleeve shall be such that it projects at least 2mm beyond the finished thickness of the wall or partition.

Tubing shall be cut by hacksaw or other method, which does not reduce the diameter of the tube or form a bead or feather, which might restrict the flow.

2.2.2 Galvanized mild steel tubing:

Galvanized mild steel tubing shall be in accordance with BS 1387:1990 with screwed and socketed joints.

Steel pipe shall be in accordance to BS 1387:1985 Specification for screwed and socketed steel tubes and tubulars and for plain end steel tubes suitable for welding or for screwing to BS 21 pipe threads 

Fittings for the same shall be galvanized malleable iron to BS 1740:1965, Table 6A or 7A with threads to B.S. 21:1957.

Joints shall be made with fine hemp and an approved jointing compound or tape.  Compounds containing red lead must not be used.

Long screw connectors and flat-faced unions shall not be used, unless otherwise specified.

Where laid underground, galvanized mild steel tubing shall be protected by “Denso tape” or similar wound or at least two layers thick or given two coats of approved bitumen.  The minimum earth cover to underground tubing shall be 450mm.

Where chased into walls or cast in concrete, galvanized mild steel tubing carrying hot water shall be wrapped with hair felt secured by copper wire.

The fixing of galvanized mild steel tubing shall be done by using: -
(a) Malleable iron “school board” pattern brackets for building in or for screwing to structure.

Or

(b) Malleable iron pipe rings, with back plate, plugs or girder clips.

Or

(c) Purpose made straps to the Engineer’s approval.

2.2.3 Unplasticized PVC pipe

Specification for unplasticized polyvinyl chloride (PVC-U) pipes and plastics fittings of nominal sizes 110 and 160 for below ground gravity drainage and sewerage  shall be according to BS 466:200 and BS EN 1401-1:1998

Joints for small diameter uPVC pipes for cold water supply shall be done by using special jointing solvents provided by the pipe maker.  Joints shall be of the spigot and socket type, having the socket formed integral with the pipe or, alternatively, separate sleeves shall be used.  Joints for sizes of 76mm bore and upwards shall be of the spigot

and socket type made with jointing solvent; flanged joints can also be used.

Joints of small diameter uPVC pipes for water supply to metal tubing shall be by means of union adapters.  Joints for sizes of 76mm and upwards shall be flexible or flanged joints.

Unplasticized PVC discharge and ventilating pipes and fittings shall be to B.S.3506:1962,Grade 2.

Joints for uPVC discharge and ventilating pipes shall be spigot and socket joints, which incorporate synthetic rubber rings, or they shall be closely fitting spigots and sockets jointed together by means of a solvent solution provided by the pipe maker.

Joints of uPVC discharge and ventilating pipes to stoneware drain pipes shall be by means of purpose made metal sleeves jointed with tarred yarn and cement/sand mortar 1:3, joints to cast iron drain pipes shall be by means of purpose made cast iron sleeves jointed with tarred yarn and fibrous lead yarn properly caulked into the wetted sockets.  Joints to pitch fiber drain pipes shall be made with approved adapters.

The fixing of uPVC pipes shall be done by using holder bats of metal, or plastic coated metal, care being taken that they do not image the pipe when tightened.  Where anchor points are specified to control thermal movement, the holder bats shall be fitted on the pipe sockets.  Intermediate holder bats fitted to the pipe barrel shall be such as to allow thermal movement to take place.

2.2.4 Valves, cocks, taps, etc:

Draw-off taps and stop valves shall comply with B.S.1010:1959.

Copper alloy gate valves shall comply with B.S.1052:1964.

Copper alloy check valves shall comply with B.S.1953:1964.

Brass ball valves shall comply with B.S.1212:1953, copper floats for ball valves shall comply with B.S.1968:1953 and plastic floats for same shall comply with B.S.2456:1954.

Sluice valves shall comply with B.S.1218:1946.

Manually operated mixing valves for ablutionary and domestic purposes shall comply with B.S.1415:1955.

Draining taps shall comply with B.S.2879: 1957.

Copper alloy screw-down stop valves shall comply with B.S.2060:1964.

Safety valves, stop valves and other safety fittings for air receivers and compressed air installations shall comply with B.S. 1123:1961.

Safety valves for thermal storage water heaters shall comply with B.S.759:1955.

All valves and cocks shall have the same flow area as the corresponding pipes and shall be accessible for operation and maintenance and suitably labeled by an approved method.

Stop valves shall be fixed in positions shown on the drawings, to all branch services for group control, or where else specified.

All valves, cocks and taps shall be of the correct pressure ratting according to the recommendations of the relevant B.S. or the Local Authority.  At commencement of the contract, the Sub-Contractor shall if necessary ask the Engineer for guidance on this point.

Horizontal waste runs shall be installed to provide a natural “fall to the pipe.  Obviously, such a fall is dictated to some extent by the particular installation.  2/3 is an ideal fall, but in any event it should never be less than 2” or in other terms 51mm per 3,000mm.

2.3 Water Meters:

If the water supply is shown to be metered, the meter shall, if nothing else is specified, be provided and fixed by the Water Supply Authority on the request of the Sub-Contractor.

2.4
Pumps and other installation:

Air compressors shall comply with B.S.1571:1949, air filters with B.S.1701:1950.

All motors shall be supplied with the necessary starters according to the local Power Supply Company’s Conditions.

3.0
Fire Fighting System

3.1
Portable Extinguishers and Blankets

Portable extinguishers shall be in accordance with BS 5306-3:2009 "Portable Fire Extinguishers" and BS EN 3-7:2004+A1:2007 "Specification for Portable Fire Extinguishers" with Amendments.

Extinguishers shall not be less than 5.0 Kg capacity with either CO2 or BCF to suit the area in which it is located.

Extinguishers shall be of the following sizes:

	Asbestos blankets
	1500 mm x 1500 mm

	BCF
	5 Kg

	Dry Powder
	12 Kg


Fire extinguishers shall be to the approval of the UAE Ministry of the Interior, Civil defence Department, and shall be purchased through an approved supplier, supplying the rest of the fire fighting systems.

3.2
First Aid Fire Hose Reels

First aid hose reels shall be in accordance with BS EN 694: 2001 "Specification for First Aid Hoses for Fire Fighting Purposes". Unless specified elsewhere to the contrary, hose reels shall be of the automatic swinging, recessed type.

Reels shall be of pressed steel construction finished in red. Centre bodies shall be of pressure brass or bronze casting with machine waterways and bearings.

Hoses shall be of 20 mm nominal bore non-kink braided red rubber of 30m length. Hose nozzles shall have a bore of 6.35 mm and shall be of the nylon spray/jet/shut-off adjustable type.

All hose reels shall be fitted with 25mm main screw down lock shield pattern globe valve on the inlet to the reel.

Automatic reels shall release water to the jet/spray control at the nozzle automatically on extension of the hose. Hose reels shall be housed in a stainless steel mirror finish cabinet in accordance with the Civil Defence requirements and as required by the architect.

3.4
Fire Hydrants
Hydrants shall be to BS 750:2012 Specification for underground fire hydrants and surface box frames and covers with cast iron body, bronze spindle, gunmetal internals, 80mm flanged inlet, and 65mm BS round thread male outlet for standpipe connection and NFPA 24 standard for the installation of Private Fire Service Mains and their Appurtenances.
The contractor shall include for each hydrant the appropriate size of stainless steel mirror finish surface box, cover and frame, together with a light alloy standpipe with swivelling head and single 65mm instantaneous female outlet.

3.5
Fire Pumps

Pump sets for the boosting of water pressure for fire services shall be of multi pump format as detailed in the tender drawings and NFPA 20 standard for the installation of fire pumps.

Pump sets shall comprise of high efficiency vertical pattern multi stage pumps arranged for duty and standby operation, complete with lead (jockey) pump and hydraulic accumulator diaphragm vessel.

Pumps shall be of the Booster type to the approval of the Fire Authority.

Unless otherwise stated, pump sets for fire services shall additionally feature a diesel driven standby pump complete with battery and trickle charge installations for automatic start up.

All pumps (except diesel driven pumps) shall be high efficiency vertical pattern multistage with cast-iron casings, stainless steel shaft, stainless steel impellers and self adjusting mechanical seals.

Motors shall be totally enclosed fan ventilated, its Class "F" insulation with the rise in temperature limited to Class B, operating at 2900 rev/min wound for a 380V/415V 3 phase, 50Hz electrical supply.

Diaphragm vessels shall be of pressed steel welded sheet construction with on toxic internal coating and renewable flexible impermeable diaphragm membrane. A Schrader valve shall be provided for pre-charge pressure adjustment and the vessels shall be installed with isolating valves and drain cocks for ease of maintenance. Suction and discharge manifolds shall be constructed in the materials specified for the relevant fire protection service and shall be complete with bronze isolating valves and non-return valves to the standards described elsewhere in this specification.

Control panels shall comply fully with electrical sections of this specification and shall be meet with the requirements of the IEE Wiring Regulations.

Enclosures shall be heavy gauge steel, stove enamled or GRP dust and damp protected to IP55 and shall incorporate the following components.

Door interlocked mains isolator.

Individual motor starters with thermal overload relays incorporating single phasing protection (direct online up to 5.5KW, Star-Delta 7.5KW and above)

Individual pump and control fuses (HRC to BS 88) in fully shrouded fuse holders.

Hand-off auto switches for each pump.

Duty pump/lead pump selector switches.

Indicator lamps for mains on, pump run and pump trip for each pump.

Earth leakage sensors/audible visual alarms.

Minimum run timers for each pump

Anti-condensation heater.

Diesel driven pump controls as appropriate.

All components shall be pre-wired factory assembled on a common baseplate constructed from heavy gauge zinc plated steel or painted heavy gauge rolled steel section.

All pump sets shall have flexible connections on the suction and discharge connections.

3.6 Pipe Work Materials

Below-ground pipes

Pipes and pipe fittings used below ground in fire hydrant installations shall comply with the following:

(a) They shall be installed in accordance NFPA and relevant BS standard.
(b) All below ground pipe shall be Polyvinyl chloride (PVC-U) and polyethylene pipe (PE) shall be not less than PN16.
3.7 External Pipe Network 

All external pipe networks for domestic water supply and for feeding gardens shall be below-ground installations as previously done in stage 1.

4.0
Testing

The whole of the water and discharge installations shall be tested to the satisfaction of the Engineer and the Local Authority.  The Sub-Contractor shall provide all necessary testing apparatus and facilities for testing the installations and any defective work shall be replaced immediately and shall be the subject of re-testing until found satisfactory.

Where pipes are to be lagged, chased into walls or otherwise concealed, the work shall be tested prior to lagging, making good chases, etc.

All hot and cold-water installations, shall, if nothing else is specified, be tested to a cold water pressure of 7kg/cm².

The test pressure shall be applied by means of a manually operated test pump or, in the case of long mains or mains of large diameter, by a power-driven test pump.  Pressure gauges shall be recalibrated before the test.

The test pressure shall be maintained by the pump for about on hour and a leakage as specified in C.P. 310, Section 502 (j) shall be approved, but any visible individual leak shall be repaired.

Valves, cocks and taps shall be absolutely tight under the test pressure for the corresponding pipes as well as under a small pressure.

All discharge pipes shall be tested with air or smoke to a pressure equal to 40mm water gauge and the pressure will remain constant for a period not less than 3 minutes.  The water seals of all sanitary appliances which are installed shall be fully charged and test 

plugs inserted into the open ends of the pipe work to be tested.  With the pressure applied, every trap shall retain not less than 25mm of seal.

All tests shall be repeated three times; the taps being recharged before each test and the maximum loss of seal in any one test, measured by a dipstick, should be taken as the significant result.

Tests shall, if necessary, be done in sections as work proceeds.

All tests shall be carried out in the presence of the representative of the Local Authority and/or the Engineer or his representative.

Upon completion of the work, including re-testing, if necessary, the installations shall be thoroughly flushed out and water pipes refilled with clean water ready for use.

5.0
Commissioning

Before handing over, the Sub-contractor shall confirm that the installation has been examined, tested, is ready for use, that it will operate and can be maintained efficiently.

When handing over, the Sub-Contractor shall demonstrate to the Employer the methods of operation, limitations, the maintenance requirements and the safety precautions to be observed and shall also hand over any tools for operating, cleaning, testing and maintenance of the installation.

On acceptance the Sub-Contractor shall provide the Employer with operation and maintenance instructions and any other documents or information appropriate to the installation.
AIRCONDITIONING AND VENTILATION

INSTALLATIONS

TECHNICAL SPECIFICATIONS

GENERAL SPECIFICATION FOR AIR CONDITIONING

EQUIPMENT INSTALLATION WORKS

1. GENERAL

This section specifies the general requirements for the air conditioning equipment and materials forming part of the contract and shall apply except where otherwise specified.

2. MATERIALS AND EQUIPMENTS

All materials, equipment and accessories shall be new as specified and in accordance with the requirement of the current rules and regulations where such exists and with the relevant recognized international standards.   Uniformity of manufacturer and type of fittings and accessories shall be preserved as for as practicable throughout the contract works.

Wherever in the contract documents the practices is adopted of specifying a particular items as  “similar to” or “as” that listed in a particular manufacturer’s catalogue it is to be clearly understood that this is to indicate the type and quality of the equipment required.  No attempt is being made to give preference to the equipment supplied by the manufacturer whose catalogue is quoted.  The onus of the proof as to equivalent quality will rest with the contractor, whose tender will be deemed to allow for the makes described.

Where particular manufactures are specified herein no alternative make will be considered without weighty reasons and the Engineer shall be at liberty to reject any other make.

3. PROPRIETARY GOODS AND PROCESS.

When proprietary goods, materials or processes are specified to be used, such goods, materials or processes shall be fixed, used or carried out in strict accordance with the instruction of the suppliers thereof, and such instructions or directions shall be treated as if they formed part of this specification.

4. REGULATION AND STANDARDS.

The installation specified in this document shall be erected with equipment, plant components, materials and workmanship in compliance with the latest edition of the relevant standards/codes of practice and in particular the following:

(a) The Tanzania Government Regulation and Rules.

(b) Relevant British Standards/Codes of Practice.

(c) The Electricity Supply Bye-Laws of Tanzania.

(d) This Specification and approved working Drawings, which are to be read and construed together.

Where any of the above publications are at variance with any item of this specification, the requirements of this specification will rule.

5. WORKMANSHIP

The work shall be carried out in a first class manner under skilled supervision.

Such labour or materials which are not specifically mentioned in the project, but are necessary for satisfactory completion of the works shall be included.

The Contractor will be entirely responsible for all materials, apparatus, equipment etc. furnished by him in connection with the contract works and shall take all special care to protect all part of finished work from damage until it is handed over the Employer.

The Engineer shall have the authority to have any part of the work, which is executed in unsatisfactory manner, removed and replaced.

6. FIXINGS

All apparatus and accessories shall be fixed in position with the full of correct size of fixing bolts, screw etc. as catered for by the manufacturer of the apparatus and as appropriate to the surface to which they are fixed.

7. TUBING GENERALLY

All tubing exposed on faces of walls shall, unless otherwise specified, be fixed at least 25mm clear of adjacent surface with approved holder bats built into walls, cut and pinned to walls in cement mortar; where fixed to woodwork, suitable clips shall be used.

Tubes shall be fixed to true lines parallel to adjacent lines of the building, unless otherwise specified.

Where insulated, tubing shall be fixed with the insulation at least 25mm clear of adjacent surfaces.

Tube fixings and supports shall, if nothing else is specified, be arranged at intervals not greater than these given in the following tables:

Mild Steel Tubing

	DIAMETER OF PIPE 

(NORMAL) (MM)
	MAXIMUM SPACING

OF HORIZONTAL RUNS

(MM)
	FIXING IN VERTICAL

 RUNS (MM)

	15
	1,800
	2,400

	20
	2,400
	3,000

	25
	2,400
	3,000

	32
	2,700
	3,000

	40
	3,000
	3,600

	50
	3,000
	3,600

	65
	3,600
	4,600

	75
	3,600
	4,600

	100
	4,000
	4,600


Light Gauge Copper Tubing

	DIAMETER OF PIPE

 (MM)
	MAXIMUM SPACING OF HORIZONTAL RUNS

(MM)
	FIXING IN VERTICAL

 RUNS (MM)

	12
	1,200
	1,800

	19
	1,800
	2,400

	25
	1,800
	2,400

	32
	2,400
	3,000

	38
	2,400
	3,000

	50
	2,700
	3,000

	65
	3,000
	3,600


Note:
Horizontal  waste  runs  should  be  installed  to  provide  a  natural  “fall”  of  the pipe.  

20° – 30° is an ideal “fall” but in any event it should never be less than 1°, i.e. 51mm per 3m run.

          Unplasticized PVC Pipes

	DIAMETER OF PIPE

 (MM)
	MAXIMUM SPACING OF

HORIZONTAL RUNS

(MM)
	FIXING IN VERTICAL

 RUNS

(MM)

	12
	300
	900

	19
	400
	900

	25
	400
	900

	32
	500
	1,200

	38
	500
	1,200

	50
	600
	1,200

	63
	600
	1,500


Each support shall take its due proportion of the weight of the tube or pipe and shall allow free movement for expansion and contraction.

All formed bends shall be made so as to retain the full diameter, with radius not less than 40mm.

When using commercial copper pipes and fittings the following shall be observed:

         Gas Pipe

	REFRIGERANT
	OUTSIDE DIAMETER

(MM)
	WALL THICKNESS

(MM)

	R407C
	9.5
	0.8

	R407C
	12.7
	0.8

	R407C
	15.9
	1.0


Gas Pipe Insulation

	REFRIGERANT
	OUTSIDE DIAMETER

(MM)
	WALL THICKNESS

(MM)

	R407C
	12-15
	8.10

	R407C
	14-16
	8-10

	R407C
	16-20
	8-10


Galvanized Mild Steel Tubing

Galvanized mild steel tubing shall be in accordance with B.S. 1387:1985 with screwed and selected joints.

Fittings for the same shall be galvanized malleable iron to B.S. 1740:1965 Table 6A or 7A with threads to B.S. 21: 1957.

Joints shall be made with approved jointing compound or tape.  Compound containing red lead must not be used.

The fixing of galvanized mild steel tubing shall be done by using:-

(a) Malleable iron “school board” parten brackets for building in or for screwing to structure.

(b) Malleable iron pipe rings, with either back plate, plugs or girder clips.

(c) Purpose made straps to the Engineer’s approval.

8. MATERIAL TESTS

All materials for plant and equipment to be installed under this contract shall be tested, unless otherwise directed, in accordance with the relevant B.S. specification.

The Contractor shall be responsible for preparing specimens and performance tests and analysis to demonstrate conformance of the various materials with the applicable standards.

9. TRANSPORT AND STORAGE

All plant and equipment shall during transportation be suitably packed, crated and protected to minimize the possibility of damage and prevent corrosion and other deterioration.

On arrival at site all plant and equipment shall be examined for damage to parts and protective coats made good before storage or installation.

Adequate measures shall be taken to ensure that plant and equipment do not suffer any deterioration during storage.

Prior to installation all materials, plant and equipment shall thoroughly be cleaned.

If, in the opinion of the consultant, any equipment has deteriorated or has been damaged to such an extent that it is not suitable for installation, the contractor shall replace this equipment at his own cost.

All supplies and installation of electrical equipment associated with the air conditioning equipment installation shall be carried out by the Contractor unless otherwise specified.  All electrical installations shall be carried out by competent, licensed and approved Electrical Contractor.

The complete electrical installation stipulated in this specification shall comply strictly with the Electrical Supply Authority Bye-Laws, applicable TANESCO requirements, Regulations for the Electrical Equipment of Building as published by the Institution of Electrical Engineers, (United Kingdom) and General Electrical Specifications.

All electrical motors, control gears, protection devices and indication equipment shall conform with the relevant British Standards.

Immediately upon appointment, the Contractor shall submit two sets of all wiring diagrams and electrical drawings, in such details as to make clear the required electrical connections to and between his equipment including details of electrical power supply requirements of all equipment to be supplied under this contract.  These drawings shall be part of the working drawings.

10. BUILDERS WORK

The contractor shall not make holes in nor cut the building fabric without the consent of the Consultant.

Permanent holes in building fabric to accommodate pipes, trunking, cable trays, etc. are included in this contract and shall be carried out by the contractor. 

All repair and making good of holes etc.  In connection with the air conditioning equipment installation shall be carried out by the contractor.

11. PROTECTIVE PAINTING
As the installation proceeds and the ferrous components of the works are installed, they shall be thoroughly wire-brushed and cleaned of all dirt, grease, rust and painted with two coats of anti-corrosive primer of an approved make, and following the paint manufacturer's direction.  The tenderer shall include for this protective painting in his tender price.

12. WORKING DRAWINGS.
The Contractors shall submit two sets of working drawings for the approval of the consultant and upon approval, a further two sets of “approved” working drawings, within four weeks after 

No work for this Contract shall be started on the site or any equipment and materials ordered by the contractor before obtaining the consultant approval of the working drawings.

Working drawing comprising plans, sections and elevations shall be produced in metric scale not smaller that 1:50, with details in a scale not smaller than 1:20.

The working drawings must include, but not restricted to the following:-

Fully dimensioned drawings clearly showing exact locations sizes of all items of plant, pipe runs trunking runs, fittings, controls, wiring, etc.

Equipment make, model number, rating at design condition etc.

Access provisions to be made and holes locations.

Sizes and location of plinths, holes in building fabric and any other related builders work required.

Electrical requirements for the installations, including:-

(i) Declared supply, voltage and frequency of the proposed equipment.

(ii) Fuse rating for motor control gear.

Electrical legend and detailed wiring diagrams.

Automatic controls, including mode of operation and control.

Detail of all items requiring special provisions to be made by other traders on the project.

Delay in submitting the working drawings as called for in this specification for the consultants approval, shall result in the Contractor being liable for damages for delays of other related trades on the project.

13. RECORD DRAWINGS.
Upon practical completion of the works, the Contractor shall amend the working drawings to include and reflect the ‘as installed’ details of the installation, and shall submit four sets of the ‘as installed’ drawings for the Employers record and reference.

If the Contractor fails to produce to the Engineer approved either working drawing during the execution period of the sub-contract works or the record drawing within one month of sectional or practical completion the Engineer shall be at liberty to have these drawing produced by others.  The cost of obtaining the necessary information and preparing such drawings etc. will be deducted from outstanding payments due to the sub-contractor.
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