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2.01

2.02

2.03

SECTION G

GENERAL MECHANICAL SPECIFICATIONS

General

This section specifies the general requirement for plant, equipment and materials
forming part of the Sub-contract Works and shall apply except where specifically
stated elsewhere in the Specification or on the Contract Drawings.

Quality of Materials

All plant, equipment and materials supplied as part of the Sub-contract Works
shall be new and of first class commercial quality, shall be free from defects and
imperfections and where indicated shall be of grades and classifications
designated herein.

All products or materials not manufactured by the Sub-contractor shall be
products of reputable manufacturers and so far as the provisions of the
Specification is concerned shall be as if they had been manufactured by the Sub-
contractor.

Materials and apparatus required for the complete installation as called for by the
Specification and Contract Drawings shall be supplied by the Sub-contractor
unless mention is made otherwise.

Materials and apparatus supplied by others for installation and connection by the
Sub-contractor shall be carefully examined on receipt. Should any defects be
noted, the Sub-contractor shall immediately notify the Engineer.

Defective equipment or that damaged in the course of installation or tests shall be
replaced as required to the approval of the Engineer.

Regulations and Standards

The Sub-contract Works shall comply with the current editions of the following:
a) The Kenya Government Regulations.

b) The United Kingdom Institution of Electrical Engineers (IEE)
Regulations for the Electrical Equipment of Buildings.

a) The United Kingdom Chartered Institute of Building Services Engineers
(CIBSE) Guides.
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2.04

2.05

d) British Standard and Codes of Practice as published by the British
Standards Institution (BSI)

e) The Local Council By-laws.

f) The Electricity Supply Authority By-laws.
9) Local Authority By-laws.

h) The Kenya Building Code Regulations.

1) The Kenya Bureau of Standards

Electrical Requirements

Plant and equipment supplied under this Sub-contract shall be complete with all
necessary motor starters, control boards, and other control apparatus. Where
control panels incorporating several starters are supplied they shall be complete
with a main isolator.

The supply power up to and including local isolators shall be provided and
installed by the Electrical Sub-contractor. All other wiring and connections to
equipment shall form part of this Sub-contract and be the responsibility of the
Sub-contractor.

The Sub-contractor shall supply three copies of all schematic, cabling and wiring
diagrams for the Engineer’s approval.

The starting current of all electric motors and equipment shall not exceed the
maximum permissible starting currents described in the Kenya Power and
Lighting Company (KPLC) By-laws.

All electrical plant and equipment supplied by the Sub-contractor shall be rated
for the supply voltage and frequency obtained in Kenya, that is 415 Volts, 50Hz,
3-Phase or 240Volts, 50Hz, 1-phase.

Any equipment that is not rated for the above voltages and frequencies shall be
rejected by the Engineer.

Transport and Storage

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

On arrival at site all plant and equipment shall be examined and any damage to
parts and protective priming coats made good before storage or installation.
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2.06

2.07

2.08

2.08.1

2.08.2

Adequate measures shall be taken by the Sub-contractor to ensure that plant and
equipment do not suffer any deterioration during storage.

Prior to installation all piping and equipment shall be thoroughly cleaned.
If, in the opinion of the Engineer any equipment has deteriorated or been
damaged to such an extent that it is not suitable for installation, the Sub-

contractor shall replace this equipment at his own cost.

Site Supervision

The Sub-contractor shall ensure that there is an English-speaking supervisor on
the site at all times during normal working hours.

Installation

Installation of all special plant and equipment shall be carried out by the Sub-
contractor under adequate supervision from skilled staff provided by the plant
and equipment manufacturer or his appointed agent in accordance with the best

standards of modern practice and to the relevant regulations and standards
described under Clause 2.03 of this Section.

Testing
General

The Sub-contractor’s attention is drawn to Part ‘C’ Clause 1.38 of the
“Preliminaries and General Conditions”.

Material Tests

All material for plant and equipment to be installed under this Sub-contract shall
be tested, unless otherwise directed, in accordance with the relevant B.S
Specification concerned.

For materials where no B.S. Specification exists, tests are to be made in
accordance with the best modern commercial methods to the approval of the
Engineer, having regard to the particular type of the materials concerned.

The Sub-contractor shall prepare specimens and performance tests and analyses
to demonstrate conformance of the various materials with the applicable
standards.

If stock material, which has not been specially manufactured for the plant and
equipment specified is used, then the Sub-contractor shall submit satisfactory
evidence to the Engineer that such materials conform to the requirements stated
herein in which case tests of material may be partially or completely waived.
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2.08.3

2.08.4

2.09

Certified mill test reports of plates, piping and other materials shall be deemed
acceptable.

Manufactured Plant and Equipment — Work Tests

The rights of the Engineer relating to the inspection, examination and testing of
plant and equipment during manufacture shall be applicable to the Insurance
Companies or Inspection Authorities so nominated by the Engineer.

The Sub-contractor shall give two week’s notice to the Engineer of the
manufacturer’s intention to carry out such tests and inspections.

The Engineer or his representative shall be entitled to witness such tests and
inspections. The cost of such tests and inspections shall be borne by the Sub-
contractor.

Six copies of all test and inspection certificates and performance graphs shall be
submitted to the Engineer for his approval as soon as possible after the
completion of such tests and inspections.

Plant and equipment which is shipped before the relevant test certificate has been
approved by the Engineer shall be shipped at the Sub-contractor’s own risk and
should the test and inspection certificates not be approved, new tests may be
ordered by the Engineer at the Sub-contractor’s expense.

Pressure Testing

All pipework installations shall be pressure tested in accordance with the
requirements of the various sections of this Specification. The installations may
be tested in sections to suit the progress of the works but all tests must be carried
out before the work is buried or concealed behind building finishes. All tests
must be witnessed by the Engineer or his representative and the Sub-contractor
shall give 48 hours notice to the Engineer of his intention to carry out such tests.

Any pipework that is buried or concealed before witnessed pressure tests have
been carried out shall be exposed at the expense of the Sub-contractor and the
specified tests shall then be applied.

The Sub-contractor shall prepare test certificates for signature by the Engineer
and shall keep a progressive and up-to-date record of the section of the work that
has been tested.

Colour Coding

Unless stated otherwise in the Particular Specification all pipe work shall be
colour coded in accordance with the latest edition of B.S 1710 and to the
approval of the Engineer or Architect.
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2.10

2.10.1

2.10.2

2.10.3

2104

Welding

Preparation

Joints to be made by welding shall be accurately cut to size with edges sheared,
flame cut or machined to suit the required type of joint. The prepared surface
shall be free from all visible defects such as lamination, surface imperfection due
to shearing or flame cutting operation, etc., and shall be free from rust scale,
grease and other foreign matter.

Method

All welding shall be carried out by the electric arc processing using covered
electrodes in accordance with B.S. 639.

Gas welding may be employed in certain circumstances provided that prior
approval is obtained from the Engineer.

Welding Code and Construction

All welded joints shall be carried out in accordance with the following
Specifications:

a) Pipe Welding

All pipe welds shall be carried out in accordance with the requirements of
B.S.806.

b) General Welding

All welding of mild steel components other than pipework shall comply
with the general requirements of B.S. 1856.

Welders Qualifications

Any welder employed on this Sub-contractor shall have passed the trade
tests as laid down by the Government of Kenya.

The Engineer may require to see the appropriate to see the appropriate
certificate obtained by any welder and should it be proved that the welder
does not have the necessary qualifications the Engineer may instruct the
Sub- contractor to replace him by a qualified welder.
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SECTIONH

PARTICULAR PLUMBING AND DRAINAGE SPECIFICATIONS

5.1 GENERAL

This section specifies the general requirements for plant, equipment and materials forming part of the
plumbing and drainage installations.

5.2 MATERIALS AND STANDARDS

5.2.1 Pipework and Fittings

Pipework materials are to be used as follows:

a) Galvanized Steel Pipework

Galvanized steel pipe work up to 65mm nominal bore shall be manufactured in
accordance with B.S. 1387 Medium Grade, with tapered pipe threads in accordance with
B.S. 21. All fittings shall be malleable iron and manufactured in accordance with B.S.
143.

Pipe joints shall be screwed and socketed and sufficient coupling unions shall be
allowed so that, fittings can be disconnected without cutting the pipe. Running nipples
and long screws shall not be permitted unless exceptionally approved by the Engineer.

Galvanized steel pipe work, 80mm nominal bore up to 150mm nominal bore shall be
manufactured to comply in all respects with the specification for 65mm pipe, except that
screwed and bolted flanges shall replace unions and couplings for the jointing of pipes to
valves and other items of plant. All flanges shall comply with the requirements of B.S. 10
to the relevant classifications contained hereinafter under Section ‘C’ of the
Specification.

Galvanizing shall be carried out in accordance with the requirements of B.S. 1387 and
B.S. 143 respectively.

b) PP -R Pipework

PP-R pipe work up to 63mm nominal bore shall be manufactured in accordance with the
current European standards i.e. DIN 8077 and DIN 8078 for PN 20 tubing, with metallic
joints to DIN 8076, joints and fittings for tubing to DIN 16962. All threaded inserts in
the fittings and joints shall be made of nickel brass OT58 and are turned from bars and
manufactured in accordance with DVGW 534E.

Pipe joints shall be screwed and socketed and sufficient coupling unions shall be allowed
so that, fittings can be disconnected without cutting the pipe. Running nipples and long
screws shall not be permitted unless exceptionally approved by the Engineer.

¢) Copper Tubing
All copper tubing shall be manufactured in accordance with B.S. 2871 from C.160
‘Phosphorous De-oxidized Non-Arsenical Copper’ in accordance with B.S. 1172.

Pipe joints shall be made with soldered capillary fittings and connections to equipment
shall be with compression fittings manufactured in accordance with B.S. 864.
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Short copper connection tubes between galvanized pipe work and sanitary fitments shall
not be used because of the risk of galvanic action.

If, as may occur in certain circumstances, it is not possible to make the connection in
any way than the use of copper tubing, then a brass straight connector shall be
positioned between the galvanized pipe and the copper tube in order to prevent direct
contact.

d)P.V.C. (Hard) Pressure Pipes and Fittings

All P.V.C. pipes and fittings shall be manufactured in accordance with B.S. 3505: 1968.

Jointing

The method of jointing to be employed shall be that of solvent welding, using the pipe
and manufacturers approved cement. Seal ring joint shall be introduced where it is
necessary to accommodate thermal expansion.

Testing

Pipelines shall be tested in sections under an internal water pressure normally one and a
half times the maximum allowable working pressure of the class of pipe used. Testing
shall be carried out as soon as practical after lying and when the pipeline is adequately
anchored. Precautions shall be taken to eliminate all air from the test section and to fill
the pipe slowly to avoid risk of damage due to surge.

e)A.B.S. Waste System

Where indicated on the Drawings and Schedules, the Sub-contractor shall supply and fix
A.B.S. waste pipes and fittings.

The pipes, traps and fittings shall be in accordance with the relevant British Standards,

including B.S. 3943, and fixed generally in accordance with manufacturer’s instructions
and B.S. 5572: 1978.

Jointing of pipes shall be carried out by means of solvent welding, the manufacturer’s
instructions and B.S. 5572: 1978.

Jointing of pipes shall be carried out by means of solvent welding. The manufacturer’s
recommended method of joint preparation and fixing shall be followed.

Standard brackets, as supplied for use with this system, shall be used wherever possible.

Where the building structure renders this impracticable the Sub-contractor shall provide
purpose made supports, centers of which shall not exceed one meter.
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Expansion joints shall be provided as indicated. Supporting brackets and pipe clips shall
be fixed on each side of these joints.

f)PVC Soil System

The Sub-contractor shall supply and fix PVC soil pipes and fittings as indicated on the
Drawings and Schedules.

Pipes and fittings shall be in accordance with relevant British Standards, including B.S.
4514 and fixed to the manufacturer’s instructions and B.S. 5572.

The soil system shall incorporate synthetic rubber gaskets as provided by the
manufacturer whose fixing instructions shall be strictly adhere to.

Connections to WC pans shall be effected by the use of a WC connector; gasket and
cover fixed to suit pan outlet.

Suitable supporting brackets and pipe clips shall be provided at maximum of one-meter
centers.

The Sub-contractor shall be responsible for the joint into the Gully Trap on Drain as
indicated on the Drawings.

5.2.2 Valves

a)Draw-off Taps and Stop Valves (Up to 50mm Nominal Bore)

Draw-off taps and valves up to 50mm nominal bore, unless otherwise stated or specified
for attachment or connection to sanitary fitment shall be manufactured in accordance
with the requirements of B.S.1010.

b)Gate Valves

All gate valves 80mm nominal bore and above, other than those required for fitting to
buried water mains shall be of cast iron construction, in accordance with the
requirements of B.S. 3464. All gate valves required for fitting to buried water mains
shall be of cast iron construction in accordance with the requirements of B.S.1218.

All gate valves up to and including 65mm nominal bore shall be of bronze construction
in accordance with the requirements of B.S. 1952.

The pressure classification of all valves shall depend upon the pressure conditions
pertaining to the site of works.
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¢)Globe Valves

All globe valves up to and including 65mm nominal bore shall be of bronze construction
in accordance with the requirements of B.S.3061.

The pressure classification of all globe valves shall depend upon the pressure conditions
pertaining to the site of works.

5.2.3 Waste Fitment Traps

a)Standard and Deep Seal P & S Traps

Where standard or deep seal traps are specified they shall be manufactured in suitable
non-ferrous materials in accordance with the full requirements of B.S. 1184.

In certain circumstances, cast iron traps may be required for cast iron baths and in these
instances bath traps shall be provided which are manufactured in accordance with the
full requirements of B.S.1291.

b)Anti-Syphon Traps

Where anti-syphon traps are specified, these shall be similar or equal to the range of
traps manufactured by Greenwood and Hughes Limited, Deacon Works Littleshampton,
Sussex, England.

The trade name for traps manufactured by this company is ‘Grevak’.

5.2.4 Pipe Supports

a)General

This sub-clause deals with pipe supports securing pipes to the structure of buildings for
above ground application.

The variety and type of support shall be kept to a minimum and their design shall be
such as to facilitate quick and secure fixings to metal, concrete, masonry or wood.

Consideration shall be given, when designing supports, to the maintenance of desired
pipe falls and the restraining of pipe movements to a longitudinal axial direction only.

The Sub-contractor shall supply and install all steelwork forming part of the pipe support
assemblies and shall be responsible for making good damage to builders work associated
with the pipe support installation.

The Sub-contractor shall submit all his proposals for pipe supports to the Engineer for
approval before any erection works commence.
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b)Steel and Copper Pipes and Tubes

Pipe runs shall be secured by clips connected to pipe angers, wall brackets, or trapeze
type supports. ‘U’ bolts shall not be used as a substitute for pipe clips without the prior
approval of the Engineer.

An approximate guide to the maximum permissible supports spacing in meters for steel
and copper pipe and tube is given in the following table for horizontal runs.

Size Copper Tube Steel Tube
Nominal Bores to B.S. 659 to B.S. 1387
15mm 1.25m 2.0m
20mm 2.0m 2.5m
25mm 2.0m 2.5m
32mm 2.5m 3.0m
40mm 2.5m 3.0m
50mm 2.5m 3.0m
65mm 3.0m 3.5m
80mm 3.0m 3.5m
100mm 3.0m 4.0m
125mm 3.0m 4.5m
150mm 3.5m 4.5m

The support spacing for vertical runs shall not exceed one and half times the distances
given for horizontal runs.

c)Expansion Joints and Anchors

Where practicable, cold pipework systems shall be arranged with sufficient bends and
changes of direction to absorb pipe expansion providing that the pipe stresses are
contained within the working limits prescribed in the relevant B.S. specification.
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Where piping anchors are supplied, they shall be fixed to the main structure only. Details
of all anchor design proposals shall be submitted to the Engineer for approval before
erection commences.

The Sub-contractor when arranging his piping shall ensure that no expansion movements
are transmitted directly to connections and flanges on pumps or other items of plant.

The Sub-contractor shall supply flexible joints to prevent vibrations and other movements being
transmitted from pumps to piping systems or vice versa.

5.25 Sanitary Appliances

All sanitary appliances supplied and installed as part of the Sub-contract works
shall comply with the general requirements of B.S. Code of Practice 305 and
the particular requirements of the latest B.S. Specifications.

5.2.6 Pipe Sleeves

Main runs of pipework are to be fitted with sleeves where they pass through
walls and floors. Generally the sleeves shall be of P.V.C. except where they
pass through the structure, where they shall be mild steel. The sleeves shall
have 6mm — 12mm clearance all around the pipe or for insulated pipework all
around the installation. The sleeve will then be packed with slag wool or
similar.

5.3 INSTALLATION

5.31 General

Installation of all pipework, valves, fittings and equipment shall be carried out
under adequate supervision from skilled staff to the relevant codes and
standards as specified herein. The Sub-contractor shall be responsible to the
Main Contractor for ensuring that all builders work associated with his piping
installation is carried out in a satisfactory manner to the approval of the
Engineer.

5.3.2 Above Ground Installation

a) Water Services

Before any joint is made, the pipes shall be hung in their supports and adjusted to
ensure that the joining faces are parallel and any falls, which shall be required, are
achieved without springing the pipe.

Where falls are not shown on the Contract Drawings or stated elsewhere in the
Specification, pipework shall be installed parallel to the lines of the buildings and
as close to the walls, ceilings, columns, etc., as is practicable.

All water systems shall be provided with sufficient drain points and automatic air
vents to enable them to function correctly.
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Valves and other user equipment shall be installed with adequate access for operation
and maintenance. Where valves and other operational equipment are unavoidably
installed beyond normal reach or in such position as to be difficult to reach from a
small stepladder, extension spindles with floor or wall pedestals shall be provided.

Screwed piping shall be installed with sufficient number of unions to facilitate easy
removal of valves and fittings and to enable alterations of pipework to be carried out
without the need to cut the pipe.

Full allowances shall be made for the expansion and contraction of pipework,
precautions being taken to ensure that any force produced by the pipe movements are
not transmitted to valves, equipment or plant.

All screwed joints to piping and fittings shall be made with P.T.F.E. tape.

The test pressure shall be maintained by the pump for about one hour and if there is
any leakage, it shall be measured by the quantity of water pumped into the main in
that time. A general leakage of 4.5 Litres per 25mm of diameter, per 1.6 kilometers
per 24 hours per 30 meters head, may be considered reasonable but any visible
individual leak shall be repaired.

b)Sanitary Services

Soil, waste and vent pipe system shall be installed in accordance with the best
standard of modern practice as described in B.S. 5572 to the approval of the
Engineer.

The Sub-contractor shall be responsible for ensuring that all ground waste fittings are
discharged to a gully trap before passing to the sewer via a manhole.

The Sub-contractor shall provide all necessary rodding and inspection facilities within
the draining system in positions where easy accessibility is available.

Where a branch requires rodding facilities in a position to which normal access is
unobtainable, then that branch shall be extended so as to provide a suitable purpose
made rodding eye in the nearest adjacent wall or floor to which easy access is
available.

The vent stacks shall terminate above roof level and where stack passes through roof,
a weather skirt shall be provided. The Sub-contractor shall be responsible for sealing
the roof after installation of the stacks.

The open end of each stack shall be fitted with a plastic coated or galvanized steel
wire guard.

Access for rodding and testing shall be provided at the foot of each stack.

c)Sanitary Appliances

All sanitary appliances associated with the Sub-contract works shall be installed in
accordance with the best standard of modern practice as described in C.P. 305 to the
approval of the Engineer.
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5.4 TESTING AND INSPECTION

541 Site Tests — Pipework Systems

a)Above Ground Internal Water Services Installation

All water service pipe system installed above ground shall be tested hydraulically for
a period of one hour to not less than one and half times to design working pressure.

If preferred, the Sub-contractor may test the pipelines in sections. Any such section
found to be satisfactory need not be the subject of a further test when system has been
completed, unless specifically requested by the Engineer.

During the test, each branch and joint shall be examined carefully for leaks and any
defects revealed shall be made good by the Sub-contractor and the section re-tested.

The Sub-contractor shall take all necessary precautions to prevent damage occurring

to special valves and fittings during the tests. Any item damaged shall be repaired or
replaced at the Sub-contractor’s expenses.

b)Above Ground Soil Waste and Ventilation System

All soil, waste and ventilating pipe system forming part of the above ground
installation, shall be given appropriate test procedures as described in B.S. 5572,
1972.

Smoke tests on above ground soil, waste and ventilating pipe system shall not be
permitted.

Pressure tests shall be carried out before any work, which is to be concealed, is
finally enclosed.

In all respects, tests shall comply with the requirements of B.S. 5572.

54.2 Site Test — Performance

Following satisfactory pressure test on the pipework system operational tests shall be
carried out in accordance with the relevant B. S. Code of practice on the systems as a
whole to establish that special valves, gauges, control, fittings, equipment and plant
are functioning correctly to the satisfaction of the Engineer.

All hot water pipework shall be installed with pre-formed fibre glass lagging to a
thickness of 25mm where the pipe runs above a false ceiling or in areas where the
ambient temperature is higher than normal with the result that pipe “sweating”, due
to condensation will cause nuisance.

All lagged pipes which run in a visible position after erection shall be given a canvas
cover and prepared for painting as follows:
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) Apply a coating of suitable filler until the canvas weave disappears and allow to
dry.

i) Apply two coats of an approved paint and finish in suitable gloss enamel to
colors approved by the Engineer.

All lagging for cold and hot water pipes erected in crawlways, ducts and above
false ceiling which after erection are not visible from the corridors of rooms, shall be
covered with a reinforced aluminum foil finish banded in colours to be approved by the
Engineer.

In all respects, unless otherwise stated, the hot and cold water installation shall be
carried out in accordance with the best standard of modern practice and described in
C.P.342 and C.P.310 respectively to the approval of the Engineer.

The test pressure shall be applied by means of a manually operated test pump or, in the
case of long main or mains of large diameter, by a power driven test pump which shall
not be left unattended. In either case precautions shall be taken to ensure that the
required pressure is not exceeded.

Pressure gauges should be recalibrated before the tests.

The Sub-contractor shall be deemed to have included in his price for all test pumps, and
other equipment required under this specification.

The test pressure shall be one and a half times the maximum working pressure except

where a pipe is manufactured from a material for which the relevant B.S. specification
designates a maximum test pressure.

5.5 STERILISATION OF COLD WATER SYSTEM

All water distribution system shall be thoroughly sterilized and flushed out after the
completion of all tests and before being fully commissioned for handover.

The sterilization procedures shall be carried out by the Sub-contractor in accordance with
the requirements of B.S. Code of Practice 301, Clause 409 and to the approval of the
Engineer.
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SECTION |

PARTICULAR SPECIFICATIONS FOR PORTABLE FIRE
EXTINGUISHER

6.1 GENERAL

The particular specification details the requirements for the supply and installation and
commissioning of the Portable Fire Extinguishers and Boosted Hose Reel System.

The Sub-contractor shall include for all appurtenances and appliances not necessarily
called for in this specification or shown on the contract drawings but which are
necessary for the completion and satisfactory functioning of the works.

If in the opinion of the Sub-contractor there is a difference between the requirements of
the Specifications and the Contract Drawings, he shall clarify these differences with the
Engineer before tendering.

6.2 SCOPE OF WORKS
The Sub-contractor shall supply, deliver, erect, test and commission all the portable fire
extinguishers and Hose Reel which are called for in these Specifications and as shown
on the Contract Drawings.

6.3 WATER/CO, EXTINGUISHERS
These shall be 9-litre water filled CO, cartridge operated portable fire extinguishers and
shall comply with B.S. EN 3/BS 1449 and to the requirements of B.S.1004. Unless
manufactured with stainless steel, bodies shall have all internal surfaces completely
coated with either a lead tin, lead alloy or zinc applied by hot dipping. There shall be no
visibly uncoated areas.

The extinguishers shall be clearly marked with the following:

a) Method of operation.

b) The words ‘WATER TYPE’ (GAS PRESSURE) in prominent letters.
c) Name and address of the manufacturer or responsible vendor.

d) The nominal charge of the liquid in imperial gallons and litres.

e) The liquid level to which the extinguisher is to be charged.

f) The year of manufacture.

g) A declaration to the effect that the extinguisher has been tested to a pressure of 24.1
bar (350 p.s.i.).

h) The number of British Standard ‘B.S’ 1004 or B.S. 1449.



6.4 PORTABLE CARBON DIOXIDE FIRE EXTINGUSHERS

These shall be portable carbon dioxide fire extinguishers and shall comply with
B.S. EN 3/BS 1449 and B.S. 1004.

The body of extinguisher shall be a seamless steel cylinder manufactured to one of the
following British Standards; B.S. 401 or B.S. 1288.

The filling ratio shall comply with B.S. 5355 with valve fittings for compressed gas
cylinders to B.S.341. Where a hose is fitted it shall be flexible and have a minimum
working pressure of 206.85 bar (3000 p.s.i.). The hose is not to be under internal
pressure until the extinguisher is operated.

The nozzle shall be manufactured of brass gunmetal, aluminium or stainless steel and
may be fitted with a suitable valve for temporarily stopping the discharge if such means
are not incorporated in the operating head.

The discharge horn shall be designed and constructed so as to direct the discharge and
limit the entrainment of air. It shall be constructed of electrically non-conductive
material.

The following markings shall be applied to the extinguishers:-

a) The words “Carbon Dioxide Fire Extinguisher” and to include the appropriate
nominal gas content.

b) Method of operation.

c) The words “Re-charge immediately after use”.

d) Instructions for periodic checking.

e) The number of the British Standard B.S. 3326: 1960 or B.S. 5423.

f) The manufacturers name or identification markings

6.5 DRY CHEMICAL POWDER PORTABLE FIRE EXTINGUISHER

The portable dry powder fire extinguishers shall comply with BS EN 3/BS 1449 and BS
1004. The body shall be constructed to steel not less than the requirements of BS 1449
or aluminium to BS 1470: 1972 and shall be suitably protected against corrosion.

The dry powder charge shall be non-toxic and retain it s free flowing properties under
normal storage conditions. Any pressurizing agent used as an expellant shall be in dry
state; in particular compressed air.

The discharge tube and gas tube if either is fitted shall be made of steel, brass, copper or
other not less suitable material. Where a hose is provided it shall not exceed 1,060mm
and shall be acid and alkali resistant. Provision shall be made for securing the nozzle
when not in use.
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The extinguisher shall be clearly marked with the following information

a) The word “Dry Powder Fire Extinguisher”

b) Method of operation in prominent letters.

c) The working pressure and the weight of the powder charge in Kilogrammes.

d) Manufacturers name or identification mark

e) The words “RECHARGE AFTER USE” if rechargeable type.

f) Instructions to regularly check the weight of the pressure container (gas Cartridge) or
inspect the pressure indicator on stored pressure types when fitted, and remedy any
loss indicated by either.

g) The year of manufacture.

h) The Pressure to which the extinguisher was tested.

i) The number of this British Standard BS 3465 or BS 5423: 1977.

j)  When appropriate complete instructions for charging the extinguisher shall be
clearly marked on the extinguisher or otherwise be supplied with the refill.

6.6 AIR FOAM FIRE EXTINGUISHER

These shall be of 9 litres capacity complete with refills cartridges and wall fixing
brackets and complying with B.S. EN 3/BS 1449 and BS 1004 with the following
specifications: -

Cylinder: to B.S. 1449

Necking: to be 76mm outside diameter steel EN 3A 2%/, X 8TPI female thread.
Head cap: to be plastic moulding acetyl resin.

CO2 Cylinder: to be 75gm P.V.C coated.

Internal Finish: to be polythene lining on phosphate coating.

External finish: to be phosphated - One coat primer paint and one coat stove enamel
B.S 381 C.

6.7 EIRE BLANKET

The fire blanket shall be made from cloth woven with pre-asbestos yarn or any other fire
proof material and to measure 1800 x 1210 mm and shall be fitted with special tapes
folded so as to offer instantaneous single action to release blanket from storing jacket to
BS 1721.



6.8 BOOSTED HOSE REEL SYSTEM

6.8.1 General

The Particular Specification details the requirements for the supply, installation and
commissioning of the hose reel installation. The hose reel installation shall comply in
all respects to the requirements set out in C.O.P 5306 Part 1: 1976, B.S 5041 and B.S
5274. The System shall comprise of a pumped system.

6.8.2 Hose Reel Pumps

The fire hose reel pumps shall consist of a duplicate set of multi-line centrifugal pumps
from approved manufacturers. The pumps shall be capable of delivering 0.76 lit/sec at a
running pressure of 2 bars.
The pump casing shall be of cast iron construction with the impeller shaft of stainless
steel with mechanical seal.

6.8.3 Control Panel
The control panel shall be constructed of mild steel 1.0mm thick sheet, be moisture,
insect and rodent proof and shall be provided complete with circuit breakers and a

wiring diagram enclosed in plastic laminate.

The pump shall be controlled by a flow switch therefore; the control panel shall include
the following facilities:

@ ‘On’ push button for setting the control panel to live.

(b) Green indicator light for indicating control panel live.

(© Duty / Stand-by pump auto change over.

(d) Duty pump runs green indicator light.

(e) Stand-by pump run green indicator light.

()] Duty pump fails red indicator light.

(9) Stand-by pump fails red indicator light.

(h) Low water condition pumps cutout with red indicator light.

The pumps are to be protected by a low level cut-out switch to prevent dry pump run
when low level water conditions occur in the water storage tank.



6.8.4 Hose Reel

The hose reel to the installation shall consist of a recessed, swing-type hose reel as
Angus Fire Armour Model I11 or from other approved manufacturers.

The hose reel shall comply with B.S. 5274: 1975 and B.S 3161
1970 and is to be installed to the requirements of C.P. 5306 Part 1: 1976.

The hose reel shall be supplied and installed complete with a first-aid non-kinking hose
30 meters long with a nylon spray / jet / shut-off nozzle fitted. A screw down chrome -
plated globe valve to

B.S 1010 to the inlet to the reel is to be supplied.

The orifice to the nozzle is to be not less than 4.8mm to maintain a minimum flow of 0.4
lit / sec to jet.

The hose reels shall be installed at 1.5 meters centre above the finished floor level in
locations shown in the contract drawings.

6.8.5 Pipe Work

The pipe work for the hose reel installation shall be galvanized wrought steel tubing
heavy grade Class C to B.S 1387: 1967 with pipe threads to B.S 21.

6.8.6 Pipe Fittings

The pipe fittings shall be wrought steel pipe fittings, welded or seamless fittings
conforming to B.S. 1740 or malleable iron fittings to B.S 143.

All changes in direction will be with standard bends or long radius fittings. No elbows
will be provided.

6.8.7 Non-return Valves

The non-return valves up to and including 80mm diameter shall be to B.S. 5153: 1974.
The valves shall be of cast iron construction with gunmetal seat and bronze hinge pin.
6.8.8 Gate Valves

The gate valves up to and including 80mm diameter shall be non-rising stem and wedge
disc to B.S 5154: 1974 with screwed threads to B.S. 21 tapes thread



6.8.9 Sleeves
Where pipe work passes through walls, floors or ceilings, a sleeve shall be provided one

diameter larger than the diameter of the pipe, the space between them to be packed with
mineral wool, to the Engineer’s approval.

6.8.10 Earthing

The hose reel installation shall be electrically earthed by a direct earth connection. The
installation of the earthling shall be carried out by the Electrical Sub- contractor.

6.8.11 Finish Painting

Upon completion of testing and commissioning the hose reel installation, the pipe work
shall be primed and finish painted with 2 No. coats of paints to the Engineer’s
requirements.

6.8.12 Testing and Commissioning

The hose reel installation shall be flushed out before testing to ensure that no builder’s
debris has entered the system. The installation is to be then tested to one and half times
the working pressure of the installation to the approval of the Engineer. Simulated fault
conditions of the pumping equipment are to be carried out before acceptance of the
System by the Engineer.

6.8.13 Instruction Period

The Sub-contractor shall allow in his contract sum for instructing of the use of the
equipment to the Client’s maintenance staff. The period of instruction may be within the
contract period but may also be required after the contract period has expired.

The period of time required shall be stipulated by the Client but will not exceed two
days in which time the Client’s staff shall be instructed on the operation and
maintenance of the equipment.



6.09 FIRE HYDRANT DETAILS

(a) Hydrant body

The body of the hydrant shall be made of grey cast iron complying with the
requirements of BS 750 having a tensile strength not less than that given for
grade 14,

(b) Hydrant Valve

The valve shall be faced with suitable resilient material. The threaded part of
the valve, which engages with the spindle, shall be of bronze.

Body seating for the valves shall be of copper alloy complying with the
requirements of BS 750, or high tensile brass complying with the requirements
of BS 2872 or BS 2874.

Turning the spindle cap in a clockwise direction when viewed from above shall
close valves and the direction of opening shall be permanently marked on the
gland.

(c) Spindle & Spindle Cap

The spindle note shall be either of the same material as the spindle, or of
copper alloy complying with the requirements of BS/1400 either type LG 2
or type LG 4. It shall have a squared top formed to receive either a cast iron
spindle cap.

The spindle shall be made of copper alloy complying with the requirements
of BS 2874, either type CZ114 or type CZ115, and it shall have a threaded
machined of trapezoidal form.

The spindle cap shall be of a cast iron secured to the spindle by on M12
hexagon socket set screw conforming to BS 4168.

(d) Hydrant outlet

The outlet flange of the hydrant shall have above nominal diameter 65mm,
and shall be fitted with a screwed outlet — Both flanges shall be 50 mm
conforming to BS 750

The screwed outlet shall be provided with a cap of cast iron or other suitable
material.

The cap shall cover the outlet thread completely and shall be attached to

the hydrant by a chain

The distance between the axis of the outlet and the nearest point on the spindle

fitting Shall be not less than 100 mm. The screwed outlet shall be made of

Copper alloy to BS 1400, type LG2G or DC BIC orCopper alloy to BS 2872,

type CZ114 or CZ115, or Suitable spheroidal graphite iron to BS 2789 protected against
corrosion accordance with CP 2008.



(e) Drain Boss

Each shall be provided with a suitable drain boss on the outlet side. This shall
be located at the lowest practical point, which will permit the filling of
self-operating a drilled drip plug.

() Jointing

The hydrants shall have machined joint faces through out and the fitting of
adjoining parts shall be Such as to make sound joints, corresponding parts
of hydrants of the same design and manufacture shall be interchangeable.

(9) Hydrant coating
The hydrant shall be coated in accordance to BS. 4164.

(h) Surface Box.
The clear opening of hydrant surface boxes at ground level shall not be less
than 250mm x 380mm

The depth of frame shall normally be for boxes located on footpaths: 100mm
for boxes located in roads: 125mm

(i) Markings
Surface box covers shall be clearly marked by having the words FIRE HYDRANT”

in letter not less than 30mm high, or the initials F.H.” in letters not less than
75mm high cost into the cover.

() Surface Box Covers & Frames.
The surface box frames and covers shall be graded in accordance with 2.1.
of BS 497:1967 and shall meet the loading test requirement also given in BS 497

(k) Testing
The hydrants shall be deemed to have undergone the necessary hydrostatic and flow test

at time of manufacture Necessary test certificates from the manufacturer shall be needed.
The test, to conform to BS 750: 1977:
Appendix a.1

6.10 STAND PIPES
One end of these shall have internal threads to couple with the 80mm diameter external
threads of the screw down type fire Hydrant (BS750 type 2 hydrants) outlet. The other
shall have 65mm diameter internal threads to couple with the interconnect or hose of the
pump set

6.11 HOSE PIPE
Each cotton synthetic fibre rubberised fire hosepipe to be 25 metres long with 65mm
diameter female instantaneous type connector.
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SPECIAL NOTES

The Bills of Quantities form part of the contract documents and are to be read in
conjunction with the contract drawings and general specifications of materials
and works.

The prices quoted shall be deemed to include for all obligations under the sub-
contract including but not limited to supply of materials, labour, delivery to site,
storage on site, installation, testing, commissioning and all taxes (including 16%
VAT).

In accordance with Government policy, the 16% VAT and 3% Withholding Tax
shall be deducted from all payments made to the Tenderer, and the same shall
be forwarded to the Kenya Revenue Authority (KRA).

All prices omitted from any item, section or part of the Bills of Quantities shall
be deemed to have been included to another item, section or part there of.

The brief description of the items given in the Bills of Quantities are for the
purpose of establishing a standard to which the sub-contractor shall adhere.
Otherwise alternative brands of equal and approved quality will be accepted.

Should the sub-contractor install any material not specified here in before
receiving written approval from the Project Manager, the sub-contractor shall
remove the material in question and, at his own cost, install the proper material.

The grand total of prices in the price summary page must be carried forward to
the Form of Tender for the tender to be deemed valid.

Tenderers must enclose, together with their submitted tenders, detailed

manufacturer’s Brochures detailing Technical Literature and specifications on the
equipment they intend to offer (As indicated in the Technical schedule).
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1. Statement of Compliance

I confirm compliance of all clauses of the General Conditions, General

a)
Specifications and Particular Specifications in this tender.

b) I confirm | have not made and will not make any payment to any person,
which can be perceived as an inducement to win this tender.

Signed: ..o for and on behalf of the Tenderer

Date: ooovviiiiii

Official Rubber Stamp: ..o
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BILL NO.1
A) PRICING OF PRELIMINARIES ITEMS.

Prices will be inserted against item of preliminaries in the sub-contractor’s Bills of
Quantities and specification. These Bills are designated as Bill 1 in this Section. Where
the sub-contractor fails to insert his price in any item he shall be deemed to have made
adequate provision for this on various items in the Bills of Quantities. The preliminaries
form part of this contract and together with other Bills of Quantities covers for the costs
involved in complying with all the requirements for the proper execution of the whole of
the works in the contract.

The Bills of Quantities are divided generally into three sections:-
Preliminaries — Bill 1

Sub-contractors preliminaries are as per those described in section C — sub-contractor
preliminaries and conditions of contractor. The sub-contractor shall study the conditions
and make provision to cover their cost in this Bill. The numbers of preliminary items to
be priced by the Tenderer have been limited to tangible items such as site office,
temporary works and others. However the Tenderer is free to include and price any other
items he deems necessary taking into consideration conditions he is likely to encounter
on site.

Installation Items — Other Bills

The brief description of the items in these Bills of Quantities should in no way modify or
supersede the detailed descriptions in the contract Drawings, conditions of contract and
specifications.

The unit of measurements and observations are as per those described in clause 3.05 of
the section C.

(c) Summary

The summary contains tabulation of the separate parts of the Bills of Quantities carried
forward with provisional sum, contingencies and any prime cost sums included. The
sub-contract shall insert his totals and enter his grand total tender sum in the space
provided below the summary.

This grand total tender sum shall be entered in the Form of Tender provided elsewhere
in this document
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SCHEDULE 1:

Bills NO. 1-PRELIMINARIES

ITEM | DESCRIPTION QTY | UNIT | RATE | KSHS CTS

1 Discrepancies clause 1.02

2 Conditions of sub-contract Agreement
clause 1.03

3 Payments clausel.04

4 Site location clause 1.06

5 Scope of Contract Works clause 1.08

6 Extent of the Contractor’s Duties clause
1.09

7 Firm price contract clause 1.12

8 Variation clause 1.13

9 Prime cost and provisional sum clause
1.14 (insert profit and attendance which is
a percentage of expended PC or
provisional sum.)

10 Bond clause 1.15

11 Government Legislation and Regulations
clause 1.16

12 Import Duty and Value Added Tax clause
1.17(Note this clause applies for materials
supplied only. VAT will also be paid by
the sub-contractor as allowed in the
summary page)

13 Insurance company Fees clause 1.18

14 Provision of services by the Main
contractor clause 1.19

15 Samples and Materials Generally clause
1.21
SUB-TOTAL CARRIED TO PAGE J-6
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ITEM | DESCRIPTION QTY |UNIT | RATE | KSHS CTS

16 Supplies clause 1.20

17 Bills of Quantities clause 1.23

18 Contractor’s Office in Kenya clause 1.24

19 Builder’s Work clause 1.25

20 Setting to work and Regulating system
clause 1.29

21 Identification of plant components clause
1.30

22 Working Drawings clause 1.32

23 Record Drawings (As Installed) and
Instructions clause 1.33

24 Maintenance Manual clause 1.34

25 Hand over clause 1.35

26 Painting clause 1.36

27 Testing and Inspection — manufactured
plant clause 1.38

28 Testing and Inspection — Installation
clause 1.39

29 Storage of Materials clause 1.41

30 Initial Maintenance clause 1.42

SUB-TOTAL CARRIED TO PAGE J-6
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ITEM | DESCRIPTION QTY | UNIT | RATE | KSHS CTS

31 Attendance Upon Tradesmen, etc. (Insert
percentage only) clause 1.58

32 Local and other Authorities notices and
fees clause 1.60

33 Temporary Works clause 1.63

34 Patent Rights clause 1.64

35 Mobilization and Demobilization Clause
1.65

36 Extended Preliminaries Clause 1.66(see
appendix on page C- 24)

37 Supervision by Engineer and Site
Meetings Clause 1.67

38 Allow for profit and Attendance for the
above

39 Amendment to Scope of Sub-contract
Works Clause 1.68

40 Contractor Obligation and Employers
Obligation clause 1.69(see appendix page
C-24)

41 Any other preliminaries;

Subtotal above
Subtotal brought forward from page J-4

Subtotal brought forward from page J-5

TOTAL FOR BILL NO. 1- PRELIMINARIES CARRIED
FORWARD TO PRICE MAIN SUMMARY MECH/79
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TECHNICAL SCHEDULE

General Notes to the Tenderer

1.1  The tenderer shall submit technical schedules for all materials and
equipment upon which he has based his tender sum.

1.2 The tenderer shall also submit separate comprehensive descriptive and
performance details for all plant apparatus and fittings described in the
technical schedules. Manufacturer’s literature shall be accepted. Failure
to comply with this may have his tender disqualified.

1.3 Completion of the technical schedule shall not relieve the Contractor
from complying with the requirements of the specifications except as
may be approved by the Engineer.

d) TECHNICAL SCHEDULE (MUST BE COMPLETED IN FULL)

ITEM | Description Manufacturer | Country Particulars
No. Of origin

1 Water Closet

2 Wash Hand Basin

3 Water Tank

4 Solar Water heater & panel

5 Urinal system

6 Hose Reel

7 Riser Landing Valve

8 Vanity Basin

9 Shower mixer fittings

10 | Tap

11 | Gate valve

K-1




SECTION L

SCHEDULE OF CONTRACT DRAWINGS

As will be issued by the Engineer during project
implementation.



