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B. SANITARY AND PLUMBING WORKS
B. SANITARY AND PLUMBING WORKS
1.0 PLAMBING FIXTURES

1.1 WATER CLOSETS 

Scope of Work: The work covered by this item shall consist of supplying, fitting and fixing of glazed vitreous china water closest (W.C) commode/long pan in accordance with these specifications, drawings and direction of the Engineer. 

Water closet (commode) shall be "S" or "P" trap pedestal type with low down cistern of vitreous China connected to water supply line with 12 mm dia plastic connection pipe with brass coupling and CP angle stop and shall be International/ BISF standard product complete with seat and cover of approved quality. The brand and size of commode shall be as per requirements of schedule of item. 

Long Pan shall be squat type with low down cistern of vitreous China and shall be as per BISF-standard No. 317 (size 590 x 445 x 275) with integrated foot rests and shall be as specified in schedule of item. 

The Pans shall be fixed to the floor with 1:2 cement mortar in case of squat type and with 4 nos. CP round headed screws in case of commode type. 

Low down cistern for commode/long pan shall be BISF-standard quality cistern 401 (size 550mm x 260mm x 375mm and capacity 12.00 liters) and shall be secured to the wall by 2 nos. #14 CP round headed screws and supported on centre bracket fixed to the wall with 2 nos. #14 CP countersunk screws. Cistern shall be connected to water supply with 12mm dia plastic connecting pipe with brass coupling and l2mm dia CP angle stop cock and shall to connect to water closet by 30mm dia PVC waste pipe including fitting and fixing in position. 

Angle stop shall be 12mm dia bore chrome plate brass Nazma/Sharif brand or equivalent best quality (king size) approved previously. . 

Method of Measurement: Measurement of payment shall be made for the actual number of acceptable installed we long pan/commode with seat, cover, low down cistern, angle stop, plastic connection pipe, PVC waste pipe and all other fittings taken as complete units. 

Terms of Payment: The amount of completed and accepted work, measured as provided above shall be paid for at the contract unit price per WC long pan/commode which payment shall constitute full compensation for furnishing all materials, like seat cover, cistern, angle stop, equipment and labour, including storage, handling & transport of materials, placing, fixing of pan and cistern, connecting with the water, waste and vent pipes, providing stop valves, connecting pipes, traps, bends, fittings, as well as incidentals necessary to complete the work.
1.2 WASH BASINS 
Scope of Work: The work covered by this item shall consist of supplying, fitting and fixing glazed vitreous china wash basin on wall and supported by concealed wall hangers and fitted with chrome-plated 30mm dia bottle trap and 30mm dia PVC waste pipe, 12mm dia angle stop cock and 12 mm dia pillar faucet, chain, stay, rubber plug and 12mm dia plastic water supply connector pipe with brass coupling in accordance with these specifications, drawings and direction of the Engineer. 

Wash basin shall be of International/BISF standard colour and size as specified in schedule of items. 

Pillar faucets and angles stops shall be 12mm bore chrome plated brass and be of best quality (king size) Bangladesh made Shariff/ Nazma brand or equivalent approved previously. 

Traps (Syphone : dismantle type) shall be 30mm bore Chrome plated copper alloy having at least 75mm water seal and shall be of approved quality International standard. 

Waste pipe shall be of 30mm dia PVC pipe of approved quality for sewer grade. 
Pedestal shall be of same glazed vitreous chain of stander size. 
Basins shall be supported on 2 concealed wall hangers. The basins in the executive toilet room shall be provided with pedestal 652mm x 204mm x 204mm size International standard and approved coloured. 

Hangers shall be screwed by rowel plugs to the wall using 3 nos 14 countersunk screws for each hanger. Hangers shall be painted with 2 coats of oil paint, over a coat of red lead primer or shall be galvanized.
Taps, valves and traps shall be connected with water supply installation by means of standard unions, coupling nuts and fittings. 

Method of Measurement: Measurement for payment shall be made for the actual number of acceptably installed basins with pillar faucets, angle stop, bottle traps, waste pipe, flexible pipe and all other fittings taken as complete units. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per basin unit which payment shall constitute full compensation for furnishing all materials like pillar faucets, angle stop,. bottle trap, equipment and labour, including storage, handling and transport of material, placing, fixing and painting of brackets, fixing of basin with pedestal as necessary and fittings as well as all incidentals necessary to complete the work. 
1.3 URINAL
Scope of Work: The item shall consist of supplying, fitting and fixing glazed vitreous International/BISF standard wall hung urinal/ flat urinal of approved quality in accordance with this specification, drawings and direction of the Engineer. 

Urinal shall be wall hung type of International/ BISF standard product or BISF 603 (size 312x262x490) with flush tank & pipe and 12mm dia bore angle stop cock C.P best quality Bangladesh made. The waste pipe shall be 30mm dia PVC, sewer grade. The flash tank will be for group urinals which are properly connected with standard pipes and fittings. 

The flat urinal-602 (Size 610 x 375 x 85) shall be properly fixed to the floor with 1:2 cement mortar and waste shall Fe connected to the flashing system 

Method of Measurement: Measurement for payment shall be made for the actual number of acceptable installed urinals taken as completed unit with flush tank and angle, stop cock. 

Terms of Payment: The amount of completed and accepted work, measured as provided shall be paid for the contract unit price per urinal which payment shall constitute full compensation for furnishing all materials like flash tank, angle stop, equipment and labour including storage handling, transport, placing and fixing as well as incidentals necessary to complete the work according to applicable plans. 

1.4 KITCHEN SINK 

Scope of Work: The work covered by this item shall consist of furnishing and installing stainless steel kitchen sink and tray of approved quality on brackets in accordance with these specifications, drawings and direction of the Engineer.
Kitchen sink and tray (single /double): shall be Stainless Steel as per requirements of schedule of items. The requirement will be similar to Wash Basin including supplying, fitting and fixing pillar faucet, angle stops, bottle trap, waste pipe, etc. complete. 

Gooseneck: Pillar faucet and angle stop shall be 12mm bore chrome plated brass and be best approved quality. 

Method of Measurement: Measurement for payment shall be made for the actual number of acceptable installed Sink for type of tray (Single/double) as mentioned in the bill of quantity and all taken as complete unit with pillar faucet, angle stops, bottle trap and fittings. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit rate per Kitchen sink and tray which payment shall constitute full compensation for furnishing all materials like pillar faucet, angle stop, bottle trap, fittings, equipment and labour, including storage, handing, transport, placing and fixing as well as incidentals necessary to complete the work according to applicable plans. 

1.5 SOAP TRAY 

Scope of Work: This item covers the supplying, fitting and fixing soap tray of approved quality in individual toilets as per following requirement. 

Soap tray will be CP cast iron of standard size of approved quality and should be fixed in wall by drilling & fixing by screws etc. all complete. The dimension will be 150mm x 110mm x 40mm. 

Measurement & Payment: Measurement will be given per number of the soap trays and payment will be made per number for the supply & fitting, fixing all complete. 

1.6 TOILET PAPER HOLDER 

Scope of Work: The work covered by this item shall consist of supplying, fitting and fixing toilet paper holder of approved quality for each water closet/long pan in accordance with these specifications, drawings and direction of the Engineer. 

Toilet paper holder shall be of approved quality as specified in schedule of item. The holder shall be fixed with chrome plated brass screws to rowel plugs built in the wall. 

Method of Measurement: Measurement for payment shall be made for the actual number of acceptable installed toilet paper holders and pushing shower with shower head holder. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit rate per set of holder which payment shall constitute full compensation for furnishing all materials, equipment and labour, including storage, handing, transport, placing and fixing as well as incidentals necessary to complete the work according to applicable plans. 

1.7 GLASS SHELF 

Scope of Work: This item shall cover supply and installation of 5mm thick glass shelf as per schedule of items & bill of quantities and drawings in accordance with these requirements, drawings and direction of the Engineer. 

Glass shelf will be approved quality with CP or stainless steel supports & guide rails as specified in schedule of items and should be fitted in the wall with C.P. screws and rowel plug etc. complete. 

Measurement & Payment: Measurement will be made per number of the shelve set and payment will also be made per set for supply and installation of the same as per above requirement. 

1.8 TOWEL RAILS AND TOWEL RINGS 

Scope of Work: The work covered by this item shall consist of supply of towel rails or towel ring and fitting, fixing the same as per following requirements, drawings and direction of the Engineer. 

Towel rails shall be chromium plated heavy type 20mm dia and 600mm long with CP flanged holder, counter sunk screws. The rail should be fixed in walls by drilling holes in wall, fixing screws through rowel plug and as instructed by the Engineer. 

Tower ring shall be chromium plated heavy type 12mm dia with CP flanged holder, counter sunk screws. The ring should be fixed in walls by drilling holes in wall, fixing screws through rowel plug and as instructed by the Engineer. 

Coat hanger shall be a pair of porcelain hooks with screw system for fixing in wall with rowel plug. 

Method of Measurement & Payment: The Measurement shall be made per number of the towel rail and payment will also be made for each towel rail/ ring/ coat hanger for the supply and fixing as per above requirement for the specified schedule of items at the contract unit price which shall constitute full compensation for furnishing all materials, equipment and labour including storage, handling, transport placing and fixing complete as per plan. 

1.9 MIRRORS 
Scope of Work: The work covered by this item shall consist of furnishing and installing plate glass mirrors Japan/Belgium of approximate dimensions 450mm x 350mm against individual Basin or full length wall fixed glass mirror for group basins in marble top cabinet and of 5mm thickness over lavatory basins according to these specifications, drawings and direction of the Engineer. 

Mirror shall be of clean cut and round smooth edges. Mirror shall not be installed in direct contact with the wall. The separation shall be effected by 6 mm thick rubber or cork spacers. Fixing shall be by means of chrome-plated holders and screws to rowel plugs built in the wall. Care shall be taken to place the mirror symmetrical to the axis of the basin or basin group and with sides vertical and horizontal. 

Method of Measurement: Measurement shall be made for the actual number of accepted installed mirrors for individual basin and in square meter for group basin as specified in schedule of items. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit rate of BOQ which payment shall constitute full compensation for furnishing all materials, equipment and labour, including storage, handling, transport, placing and fixing as well as incidentals necessary to complete the work according to applicable plans. 

1.10 SHOWER ROSE WITH STOP VALVE 
Scope of Work: The item shall consist of furnishing and installing normal/concealed type chrome plated shower rose both fixed and moveable in accordance with these specifications, drawings and direction of the Engineer.
Shower rose shall be to of nominal 125mm diameter of approved quality and shall be connected to the water supply installation by screwing giving a leak-proof joint and accompanying a C.P. stop valve for controlling the flow. 
Method of Measurement: Measurement for payment shall be made for the actual number of acceptable installed shower roses with the C.P. stop valve. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit rate per shower rose and stop valve which payment shall constitute full compensation for furnishing all materials, equipment and labour, including storage, handing, transport, placing and fixing as well as incidentals necessary to complete the work according to applicable plans. 

1.11 CP BIB COCK
Scope of Work: The item shall consist of furnishing and installing chrome-plated brass bib cock/taps in accordance with these Specifications, drawings and direction of the Engineer. 

Bib cock/taps shall be of 12mm dia bore heavy type with at least 75 mm projection and shall be approved quality Bangladesh made (Nazma, Sharif or equivalent). Taps shall be connected with the water supply installation by means of standard tee, bend, socket, nipple and fittings. 

Method of Measurement: Measurement for payment shall be made for the actual number of acceptable installed bib taps taken as complete units. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per bib tap which payment shall constitute full compensation for furnishing all materials, equipment and labour, including storage, handling and transport of materials, installing and connecting to water pipe including all jointing materials and fittings as well as incidentals necessary to complete the work.
1.12 C.P. STOP COCK
Scope of Work: The work covered by this item shall consist of furnishing and installing chrome-plate concealed stop cocks in accordance with these specifications, drawings and direction of the Engineer. 

Stop Cock shall be 12mm dia heavy duty chrome-plated concealed and shall be approved quality Bangladesh made (Nazma, Sharif or equivalent). Stop cock shall be connected with the water supply installation by means of standard unions, coupling nuts and fittings. 

Method of Measurement: Measurement for payment shall be made for the actual number of acceptable stop cock taken as complete units including union socket, nipple and fittings installed in the distribution line separately but not with any fixture like basin, flash tank, sink, etc. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit rate per stop cock which payment shall constitute full compensation for furnishing all materials, equipment and labour, including storage, handing, transport, placing and fixing as well as incidentals necessary to complete the work according to applicable plans. 

1.13 UPVC SOIL AND WASTE PIPES AND FITTINGS 

Scope of Work: The work shall cover the supply and installation of unplasticised polyvinyl chloride (UPVC) soil and waste water pipes with supply of fittings as may be necessary according to the following requirement, drawings and direction of the Engineer. 

UPVC soil and waste pipes and fillings (above ground sewer and drainage) shall comply with ASTM D2665-85 for different diameters and fittings applying to drain, waste and vent. UPVC soil pipe of BS 4514 and ISO 4422 and UPVC waste pipe B-5255 shall cover 82mm, 1l0mm & 160 mm outer dia meter for soil pipe and 32 mm, 40 mm, 50 mm and 110 mm for waste pipe with wall thickness ranging 3.2 mm to 3.9 mm and from 1.8 mm to 2.4 mm respectively. The vent pipe may be of any size between 110 mm and 32 mm. 

Among the fittings the Y -Joint shall be with or without access. There shall be plain T-joint, sweep bend, P, Q & S traps, socket plug, reducers, 45° bend, 90° bend with/without access (TS, BS or LS) and vent cowl as and where required as per drawing and design. Solvent cement recommended by the manufacturer shall be used for jointing all UPVC pipes and fittings. 

Horizontal lines shall be properly fitted and fixed with walls and roof by standard clamps recommended by the manufacturer and proper slope shall be maintained as per design and isometric drawing. 

U-bend/offset shall be provided in the soil stack at an interval of 6 (six)-floor levels. All lines of multiple fixtures shall be properly vented as per design and drawing with provision of necessary access, door or door vent. At the end of branch line there shall be at least one access port or clean out socket plug. 

Whenever any waste line meets with soil line shall be properly vent sealed by providing trap in the waste line just before meeting the soil line. No plain T-Joint shall be used in soil stack and soil lines rather Y-Joint shall be placed with the use of necessary 45° bend as and where necessary. All water closet and long pans shall be provided with connectors (coupling) with or without bend and trap as necessary. 

After installation, the pipe system shall be hydraulically tested for two hours at a presume equal to 50 Kpa without showing any sign of leakage. 

Method of Measurement: Measurement for payment shall be made for the actual member of linear meter measured along the piping axis including the length of fittings of any description including bends, tees, wais, traps, socket plug, U-bend; access pipe and cowl. 

Basis of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the corresponding, contract price for which ·payment shall constitute full compensation for furnishing all materials like pipes, fittings, Joints, bends, traps, cleanouts, etc. complete for this item of work. All equipment and labor including storage, handling and transport of materials, installation and fixing of brackets, fixing bolts, and screws, cutting, gluing (solvent cement), installing and connecting of pipes, fittings making holes or chase in wall or .floor if necessary and restoration there of to original condition and all incidentals necessary to complete the work as per plan. 

1.14 FLOOR DRAIN/ TRAP AND FLOOR PASS

Scope of Work: The work covered by this item shall consist of supplying, fitting and fixing floor traps and chrome-plate gratings on floor drain or floor pass in accordance with these specifications. 

Floor trap and floor pass shall be of UPVC and installed maintaining proper level with floor. CP grating of l25mm dia heavy type and approved quality shall be installed in direct contract with the floor above floor trap/f1oor pass. The floor drain/trap will be trapped and floor pass will be non trap system with single or multiple line connection. 
Method of Measurement: Measurement for payment shall be made for the actual number of acceptable installed CP grating and floor trap/pass according to specified schedule of item. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit rate per floor trap/pass with CP grating which payment shall constitute full compensation for furnishing all materials, equipment and labour, including storage, handing, transport, placing and fixing as well as incidentals necessary to complete the work according to applicable plans. 

1.15 UPVC RAIN WATER PIPES 

Scope of Work: This item shall cover the supply and installation of UPYC rain water pipes including fittings as may be necessary' according to the following requirements.
Unplasticised Polyvinyl Chloride (UPVC) rain water pipes and fillings shall comply with ASTM D2665-85 for different diameters and joints should be made to comply with ASTM D 2672-89, ASTM D 2855. Pipes shall be jointed to each other by using suitable solvent cement recommended by the manufacturers. Installation of UPVC pipes in direct sunlight is not permitted. Once the joints are made, they should be left undisturbed for 12 hours for the solvent cement joints to attain its strength and the system shall be hydraulically tested for two hours at a pressure of 350 KPa. The work shall include supply of Dome-type cast iron grating in the roof slab connecting the PVC rain water pipe and the roof slab with necessary sealing materials to protect the joint against leakage. . 

The bend used between the leader and the horizontal pipe connected to the surface drain leading to storm sewer shall be properly jointed and must be protected by RCC thrust block with 150 mm grid of 12mm dia M. S rod. All pipes/leader shall be fixed with wall or duct surface ceiling by rowel bolt and steel clamp at a space one meter horizontally and 2 m vertically. 

Method of Measurement & Payments: The measurement will be made for completed pipe line for each meter length, measurement along the pipe axis and payment will also be given for each meter length for supply & installation of the pipes, bends and CS grating including steel clamp, rowel bolts, thrust block and M. S. grid for the completed work as per above requirement and at contract unit price mentioned, in the bid schedule and this will include all cost of fillings and accessories, cost of transportation and recurring and incidental expenses. 

1.16 G.I WATER PIPES 
Method of measurement: Measurement for payment shall be made for the actual number of linear meter measured along the piping axis, including length of fittings like tee, bend, socked, reducer, nipple & union including making holes and chase in walls and floor. 

The galvanized iron pipes to be used in the work shall conform to ASTM A l20-97T, welded or seamless. The pipes shall be coated with zinc inside and outside by hot dip process and the zinc used for coating shall be the grade or zinc conforming to the specifications for slab zinc. The weight of coating shall be not less than 2.0 oz. per square foot. Each length of the pipes shall be tested at the mill to the Hydrostatic Test pressure and Test Pressure shall be 84 kg/cm2. 
G.I. Pipes Specifications
Normal size in 
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Wall thickness in inch: 0.84 1.050 1.315 1.900 2.375 2.875 3.500 4.500 6.625

Weight in lb. Per rft: 0.85 1.13 1.682.73 3.68 5.82 7.62 10.89 19.18 

The contractor shall supply all G.I. bends, tees unions, .crosses, reducers, sockets etc. according to A.S.T.M. specification or its equivalent. Gate valves of sizes 62mm to 150mm dia shall be made of cast iron, bronze trim, conforming to specification B.S. 3464: 1962, "Double Disc" type with non-rising stem. Gate valves of upto 50mm dia shall be made of copper alloy, bronze trim, conforming to specification B.S. 1952: 1964, "Double Disc". 

Samples of pipes conforming the standard specification which he intends to use in the construction shall be supplied by the contractor for the approval of the Engineer-in-Charge. Approved samples shall be retained by the Engineer-in-Charge and shall be used as a standard of comparison for the materials delivered to the site and used in the contract. 

Galvanized iron pipes shall have socket joints with threaded ends. 

Threads at the ends of the G.I pipes and inside the socket shall be examined and cleaned. Damaged threads shall be cut off and new threads cut with sharp dies. Before installation thread shall be coated with approved jointing compound (Graphite and oil mixed) and the pipes shall be fitted into the socket tightly with the help of chain tongs or wrenches. 

If a pipe is embedded in wall with insufficient cover (less than 38mm) or if it is carried exposed, it shall be supported by clamps and nails/nuts and bolts according to approved designs/methods. The distance between supports shall not exceed 62mm and the strength of each anchor shall not be less than of a 10mm U-bolt. 
All pipe works shall be concealed in wall, floor, roof and below grade or ground unless otherwise specifies the roughing in of the plumbing works inside the building must proceed the construction of masonry work phase by phase. In the straight reaches in brick walls, the alternative of leaving a recess in the wall for future insertion of the pipe may be allowed. 

Access and inspection doors and covers shall be provided in all bends and junctions. These covers shall be neatly provided and housed in the surface of the wall opposite to one facing the pipe. 

In brick walls, the pipes shall be surrounded by concrete 1:3:6 at least 38mm thick all around them the coarse aggregates of the concrete being 10mm thick down graded of jhama brick chips gravel and fine aggregate being medium sand. All pipes except G.I. pipes less than 38mm dia when embedded in walls shall be located in the mid thickness of wall unless otherwise specified or shown in the drawing. 

Bases of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the corresponding contract unit price for which payment shall constitute full compensation for furnishing all materials including necessary fittings like tee, bend, nipple, union, socket, reducer except special valves for which another item has been introduced in bill of quantifies. All equipment and labor including storage, handling and transport of materials, installation and fixing of brackets, fixing bolts and screws, cutting, taping installing and connecting pipes, fittings, valves and sleeve pipes inc1uqing making holes or chase in wall or floor. 

1.17 VALVES IN WATER SUPPLY PIPES 

Scope of Work: The work covered by this item shall consist of supplying and installing various types and sizes of valves according to the following requirements. 
Gate valve/stop valves: These valves shall be of brass and equivalent having the screw down pattern of size less than 50 mm bore conforming to as specified in BS-1953 and all bigger size stop valve upto 50mm bore shall be gate type. Stop/Gate valves shall be provided on the supply line entering the building, in the riser and in distribution line of each floor to the entry point of toilet and at the outlet from roof storage tank so as to minimize interruption of supply during repairs. 

Draining Tap shall be screwing-down pattern conforming to BS-2879 and shall be provided just above the gate/ stop valve of the riser to enable the service piping in the building to be emptied of water when the gate/stop value is shut. 

Ball valve shall be of brass and conform to BS-1212 with a copper float with solder joints conforming class A, BS-1968. The ball valve shall be vertical type instead of horizontal one. 

Non-return/Check Valve shall be stainless steel ball type conforming ASTM 234 and shall be used just after lift pump but before gate/stop valve. 

Pressure Reducing Valve shall be of International standard made of alloy steel and shall be of various size (diameter) and in the range of pressure reducing from 400 kpa to 80 Kpa. 

During installing, every value shall accompany a union socket and necessary nipples so as to ease the replacement and servicing during maintenance. After installation the valves shall be tested hydraulically for two hours at required minimum pressure approved by the Engineer. 

Method of measurement: Measurement for payment shall be made for the actual number of valves that have been included in the bill of quantifies excluding angle stops which are included along with fixture supply and installation.
Basis of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the corresponding contract unit price for which payment shall constitute full compensation for furnishing the valves including necessary fittings, labor, handling, transportation, installation, testing and refitting complete. 

1.18 RCC PIPES 

Scope of Work: The item shall consist of supplying and laying underground reinforced concrete pipes for sewerage and drainage system connecting various stacks to existing city sewer and storm drain. 

All concrete pipes shall have a minimum barrel thickness of 14 mm and conform to BS 556. 

Granular bedding shall consist of 12mm down graded brick chips. 

Cement shall be Portland cement Type- 1 ASTM C- 150 or BS-12

The work shall be carried out in accordance with British code of practice CP-301 "Building Drainage" and CP-2005 Sewerage. Pipe shall be laid in trenches at depth within one meter and slope 1:50 to 1: 100 for a discharge of velocity not less than 0.6 meter per second with a maximum of 3 meter per second with one gradient between manholes spacing of 10 to 15 meters. No bend pipe shall be allowed. All junction point shall be provided with a manhole/ inspection chamber. The trench width shall be 300 mm plus the external diameter of the pipe. Minimum 3 sight rails shall be fixed by appropriate surveying method on each length of trench at any gradient to control excavation and laying. The trench bottom shall always be kept free from water by suitable drainage and de-watering if necessary and all shall be supported by adequate timbering where so required. Trench shall be excavated and trimmed to a depth 150 mm below the invert level of the pipe. Pipes shall be laid on granular bed which shall extend to the full width of the trench to a thickness of 150mm and adjusted to ensure exact line, level and uniform bearing removing all roofs, debris and obstruction and subsequently filling the hole by sand. In case of dry, hard soil, pipes may be laid upon the formation directly with mortar-jointed using a 1:3 cement-sand mortar. 

Method of measurement: Measurement shall be made in linear meter of pipe laid and completed including joints/collar but excluding inspection chamber. 

Basis of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per running meter of pipe which payment shall constitute full compensation for furnishing all materials equipment and labour including setting out laying, connecting pipes, testing for water/sewage lightness of joints and for providing all excavation, granular bedding, back filling, compacting including all incidentals necessary to complete the work.. 

1.19 INSPECTION CHAMBERS WITH RCC COVER 
Scope of Work: The item shall consist of constructing inspection chambers, on the underground drainage and sewerage lines where necessary of dimensions as indicated and of suitable depth, in accordance with these specifications. 

Inspection Chamber construction material shall conform to the requirements set forth below and in the relevant sections of the Material Specifications. 

Bricks shall be 1st class solid bricks.
Stops irons shall be of galvanized malleable cast iron complying with requirement of BS-1247 or of mild steel galvanized after manufacture by hot-dip process. 

R.C.C. cover and frame for manhole shall be of dimensions shown on the plans. 
Excavation shall be as per relevant item of civil works. 
Brick flat soling under base concrete shall be as per relevant item of civil works 

Concrete for base shall be constructed as per relevant item of civil works. 
Brick work shall be as per relevant item of civil works. 

Plaster shall be as per relevant item of civil works 

Manhole cover shall be cast iron of standard size minimum 450mm dia opening. The cover ring shall be welded with clamp rods so as to be casted monolithic with the top cover slab. 

Brickwork of chamber shall be built in English bond with watertight joints. The inside shall be rendered with a neat-cement finished 12 mm thick coat of cement plaster and the exterior shall be flush pointed. The cover frame shall be correctly positioned and cast-in during concreting. 

Backfilling shall be done after at least 7 (seven) days of curing of brickwork and shall comply with the requirements of relevant item of civil works unless otherwise permitted to use the excavated material. 

Method of Measurement: Measurement shall be made for actual number of inspection chamber of each type constructed and finished as shown on the plans including supply of manhole cover. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for at the corresponding contract unit price. per each unit and type which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, handling, transport of all materials, and for all excavation, disposal of soil, concrete, brickwork, plastering, R.C.C cover, connecting with pipes as well as all incidentals necessary to complete the work as per applicable plans. 

1.20 WATER PUMP 

Scope of Work: Pump shall be centrifugal, constant Speed, end suction, vertical discharge, direct drive type complete with coupled motor and shall comply with BS 5257; 1975 or other approved standard. Pump and motor shall be mounted on steel base frame fitted with anti-vibration mountings. 

Pump capacity shall be same as specified in the schedule of items. 
The pump casing shall be made of high-grade close grined cast iron with integral connections. The pump shall be fitted with bronze impeller accurately machined and balanced and rigidly secured to the stainless steel shaft by means of a square key and streamlined impeller nut, case wear-ring shall be of renewable type. 

Pump should allow accommodating + 15% increase in flow and +30% increases in head without exceeding the manufacturers recommended maximum speed. 

The rotating parts of the pump shall be thoroughly dynamically and statically balanced. 
Bearings shall be of heavy-duty design, adequately sized and suitable for speed and load. These shall be effectively seated against ingress of dust and moisture. Stuffing boxes shall be fitted with four rings of impregnated asbestos packing plus lantern ring for flushing. 

Electric motor shall be suitable for operation on 3 phase, 400 ± 5% Volts, 50 cycle power supply system. The motor capacity shall be selected to have 10% more capacity than actually required. 

Motor shall be of totally enclosed fan cooled type to BS 2962 part-2 or other approved standard. Motor shall be adequately sealed against ingress of moisture .All motors shall be provided with Class 'E' insulation. Motor shall be continuously rated and shall have torque characteristics as required by the specified duty 

Motor shall be adequately earthen. The rating of the motor shall be such that it will not be overloaded at any point within the range of operation of the pump and shall be of adequate rating and starting characteristics to allow the pump to bring up to speed on starting in reasonable time. 

Motor shall be TEFV induction type suitable for star-delta starter application. The motor shall be provided with over-current/ overload protection devices.
All control and motor starting equipment shall be factory wired and mounted in a waterproof of panel to IP 55 and shall include all necessary operating and safety controls for full unit operation. 
Power compartment shall typically house starting contractors) ammeter, fuses, control interface relays, circuit breakers, pad lockable door, incoming main busber etc. 

Installation: 
All metal works shall be thoroughly cleaned, degreased and treated with rust inhibiting primer followed by two coats of durable weather resistant paint of approved colour. 

The pumps shall be installed on foundation pad at location shown in the drawing. Approved type of vibration isolators shall be used at support points, the pumps shall be interlocked with respective piping and electrical system. The installation work shall be carried out as per recommendation of the manufacturer and direction of the Engineer. All accessories shall be installed as per drawing. Necessary civil works shall also be done. All consumable materials required for complete installation shall be supplied with this item. 

Measurement and payment: Measurement and payment shall be made on the basis of contract unit price of the bill of quantities and the number of actual pumps installed, fitted and fixed as per direction of the Engineer. 

1.21 SUMP PUMP 

Scope of Work: Sump Pump shall be floated actuated, submersible, centrifugal, end suction, constant speed direct drive type complete with coupled and motor float. The pump shall be suitable for disposal of dirty water containing sludge, grits, oil, grease, etc. from the sump at basement. The pump shall operate automatically in response of the water level (within the sump) sensed by the float fitted with the pump. 

The pump casing shall be made of high grade closed grind cast iron with integral connections. The pump shall be fitted with heavy duty bronze impeller accurately machined and balanced and rigidly secured to the stainless steel shaft. 

The pump should so designed to allow to accommodate +15% increase in flow and +30% increase in heat without exceeding designed speed. 

Bearing shall be heavy duty design and shall be effectively seated against ingress of water and dirt's. Electric motor shall be suitable for operation on 220V ± 5% V, 4 phase, 50 Hz power supply system. 

The motor capacity shall be selected to have 10% safety capacity than actually required. The motor shall be integrally fitted with the pump and shall be totally enclosed water or air cooled type. Motor shall be adequately seated against in-leakage of water. All motor shall be provided with class-F insulation. The motor shall be continuously rated and shall have torque characteristic as required by specific duty. The rating of the motor shall be such that it will not be overloaded at any point within the range of operation of the pump. The motor shall be provided with overcorrect/overload protection devices.
Pump capacity shall be as specified in the schedule of items. 
Measurement and payment: Measurement and payment shall be made on the basis of contract unit price of the bill of quantities and the number of actual pumps installed, fitted and fixed as per direction of the Engineer. 

1.22 SEPTIC TANK 

Scope of work: The item shall consist of constructing septic tank as per required size and depth of approved drawing and direction of the Engineer. 

Construction Requirement: Construction of septic tank with brick masonry in cement mortar (6:1) as per approved type plan, cement concrete with N.C.F including supplying, fitting and fixing of RCC tees and providing water sealed heavy type C.I. manhole cover with locking arrangement and RCC top slab including centering, shuttering, fabricating, casting and curing etc. Complete upto required ,depth including necessary earth work in excavation and shoring, bailing out water, side filling and the cost of all materials, operations and incidentals charges etc. all complete as per drawing & direction of the Engineer. All materials and construction requirements shall meet relevant sections of this specification. 

a) Bricks shall be 1st class brick unless otherwise required 
b) Cement shall be Portland cement Type-1 ASTM C-150 or BS-12
c) Sand shall be clean well graded natural sand having minimum FM of 1.5/2.5
d) Water shall be same as required for concrete
e) Cast Iron cover and frame for manhole shall be of dimensions shown on the plans and conform to BS-497. Cover and frame shall be double sealed "extra heavy" type.
f) Concrete shall be as stated under technical specification of relevant items of Civil Works 
g) Brick work shall be as per relevant item of civil works
h) Plaster shall be as per relevant item of civil works. 
Method of Measurement: Measurement shall be made as per actual work done at site for individual items work as mentioned in the Bill of Quantities. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for individual items of works as mentioned in BOQ at the corresponding contract unit price which .payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, handling, transport of materials and for all excavation, disposal of spoil, concrete, brick work, plastering, cast iron cover and frame, step irons and connecting with pipe as well as incidentals necessary to complete the work as per applicable plans. 

1.23 SOAK WELL 
Scope of work: The item shall consist of constructing soak well as per required size and depth of approved drawing and direction of the Engineer. 

Construction Requirements: Construction of soak well with 250mm thick brick masonry (solid and honeycomb) in cement mortar (6:l) as per approved type design over RCC class-IV well curb with reinforcement upto the depth as per drawings with minimum l00 mm thick RCC top slab with minimum 1% reinforcement or as per drawings including supplying, fitting and fixing 450 mm dia water sealed heavy type, C.I manhole cover with locking arrangement, filling the well upto the required depth with graded khoa and sand including supplying and fabricating Re-bar casting, curing including necessary earth work in excavation, side filling and bailing out water including cost of all materials etc. all complete as per drawing, design and direction of the Engineer. 

All materials shall meet the requirement of the relevant section of these materials specifications: 

a) Bricks shall be 1st class brick unless otherwise required

b) Cement shall be Portland cement Type-1 ASTM C-150 or BS-12

c) Sand shall be clean well graded natural sand having minimum FM of 1.5/2.5
d) Water shall be same as required for concrete

e) Cast Iron cover and frame for manhole shall be of dimensions shown on the plans and conform to BS-497. Cover and frame shall be double scaled "extra heavy" type. 

f) Concrete shall be as per relevant item of civil works 
g) Brick work shall be as per relevant item of civil works

h) Plaster shall be as per relevant item of civil works.

Method of Measurement: Measurement shall be made as per actual work done at site for individual items work as mentioned in the Bill of Quantities. 

Terms of Payment: The amount of completed and accepted work measured as provided above shall be paid for individual items of works as mentioned in BOQ at the corresponding contract unit price which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, handling, transport of materials and for all excavation, disposal of spoil, concrete, brick work, plastering, cast iron cover and frame, step irons and connecting with pipe as well as incidentals necessary to complete the work as per applicable plans. 

1.24 CONNECTION WITH WATER SUPPLY LINE OF WASA MAIN 
Scope of Work: Connection from main water supply line of WASA to ground water reservoir including securing permission from relevant authorities, payment for connection and all relevant charges with all fees, including cutting trenches in all kind of soil, back filling the trenches, mending good the damages of road with same materials. Etc. all complete in all respect as per direction of the Engineer. (Payment for G.I. pipe will be paid as per G.I. pipe item). 

Measurement and Payment: Measurement and payment shall be made on the basis of contract unit price of the bill of quantities. 

1.25 CONNECTION WITH SEWERAGE LINE OF WASA MAIN 
Scope of Work: Connection to main sewerage line from master pit to street sewerage line including securing permissions from relevant authorities, payment for connection and all relevant charges, including cutting trenches in all kind of soil, back filling the trenches, mending good the damages of road with same materials, etc. all complete in all respect as per direction of the Engineer. (Payment for pipe will be paid as per pipe items). 

Measurement and Payment: Measurement and payment shall be made on the basis of contract unit price of the bill of quantities. 
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