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Plumbing and drainage Installations
Building electrical installations

Roof coverings

Carpentry joinery for roofs and ceilings
Waterproofing of concrete roof

Walls

Ficors

Pest control

Fittings

Paintwork

Structural concrete

Roads

Stormwater drainage

Fencing and gates

Water distribution networks

Sewerage networks

Solid waste management

Pressed steel tanks

Site keeping and cleaning

Borehole pump systems

Potable Water Filtration systems
Borehole siting and driiling

Potable water disinfection and sedimentation units
Overation of potable water works
Chlorinating system for disinfection of drinking water
Dosing Systems of Potable Water
Suppiy of Water

Septic tank facilities

Water quality testing

Heating ventilation and air-conditioning systems
Standby Power Systems

Low voltage reticulation

& P

b Wiy

Depariment;
Public Works and Infrastructure
REPUBLIC OF SOUTH AFRICA

WES 055330






REPAIR, MAINTENANCE AND SERVICING CONTRACT

LAND PORT OF ENTRY: KOSI BAY: APPOINTMENT OF A SERVICE PROVIDER({S) FOR
THE MAINTENANCE AND REPAIRS OF BUILDING, CiVIL, MECHANICAL AND
ELECTRICAL INFRASTRUCTURE AND INSTALLATIONS FOR A PERIOD OF 36 MONTHS.

Public Works and Infrastrusture
REPUBLIC OF S0UTH AFRICA

HD : Transformers

HE : Exterior lighting systems

i : Conventional fire-fighting equipment
KA : Water audit
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TECHNICAL SPECIFICATION

AA PLUMBING AND DRAINAGE INSTALLATIONS

CONTENTS

AA 01 SCOPE

AA 02 STANDARD SPECIFICATIONS

AA 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

AA 04 OPERATING AND MAINTENANCE MANUALS

AA 05 TESTS AND INSPECTIONS ON COMPLETION OF MAINTENANCE WORK
AA 08 QUALITY ASSURANCE SYSTEM

AA 07 OPERATING AND COMMISSIONING OF PLANT AND INSTALLATION

AA 08 GUARANTEE OF INSTALLATION AND EQUIPMENT

AA Q9 MAINTENANCE WORK TO INSTALLATIONS, SYSTEMS AND EQUIPMENT
AA 10 MAINTENANCE TO INSTALLATIONS, SYSTEMS AND EQUIPMENT

AA 01 SCOPE

This specification covers the general maintenance and servicing of plumbing and drainage
installations, which include the following:

(a) Rainwater disposal systems

{b) Soil and wastewater drainage systems

{c) Domestic water distribution and reticulation systems
(d) Sanitary and brassware equipment

{e) Fire water piped reticulation networks.

This specification shall form an integral part of the maintenance and sarvicing contract
document, and shall be read in coniunction with the additional and particular specifications
compiled as part of this document.

This specification shall act as a guideline to the Particular Specification and, in the event of
any discrepancies between the Technical Specification and the Particular Specification, the
latter shall take precedence.

AA 02 STANDARD SPECIFICATIONS

AA 02.01 GENERAL STANDARD SPECIFICATIONS, REGULATIONS AND CODES

The latest edition, including all amendments up to date of tender, of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

AA 02,01.01 SANS Specifications and codes

SANS 10400 - The application of the National Building Regulations
SANS 1200 DB - Earthworks (pipe trenches)

SANS 1200 LB . Bedding {pipes)

SANS 1200 - Medium-pressure pipelines

SANS 1200 LD = Sewers



AA 02.01.02

AA 02.01.03

AA 02.01.04

AA 02.01.05

AA 03

AA 03.01

SANS 10252. Part i - Water supply instailations for buiigings
SANS 10252, Part2 - Drainage instaliations for buildings
SANS Specifications listed on page 3 of the DPW Specification PW 371

Department of Public Works Specifications

PW 371 - Specification of materials and methods to be used - editions, August 2014 and

December 2015.
Guide for architects concerning drainage, water supply and stormwater drainage

PW 343 - Building specifications for regional offices
FPO/G61/3E - Guide to architects
Drainage details.

Occupational Health and Safety Act of 1993

The Contractor shall be required to comply with the Occupational Health and Safety Act 85 of
1993, Construction Regulations 2014 and relaied reguiations. Non-compliance with these
regulations, in any way whatsoever, will be adequate reason for suspending the works.

Manufacturers' specifications, codes of practice and installation instructions

All equipment and materials shall be instailed, serviced and repaired sirictly in accordance
with the manufacturers' specifications, instructions and codes of practice.

Municipal regulations, laws and by-laws

All municipal regulations, laws, by-laws and special requirements of the Local Authority shall
be adhered to unless otherwise specified.

VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

The following additional general specifications and requirements shall be read in conjunction
with this specification and shall be adhered to unless otherwise specified in the Particular

Specification.
GENERAL REPAIR AND INSTALLATION REQUIREMENTS

(a) All materials and equipment supplied and instalied shall be new, high quality and
designed and manufactured to the relevant specifications and suitable for providing
efficient, reliable and trouble-free service.

(b) All work shall be executed in a first-class workman-like manner by qualified registered
plumbers.

{c) All equipment, component parts, fittings and materials supplied and/or installed, shall
conform in respect of quality, manufacture, test and performance to the requirements
of the applicable current SANS specifications and codes, except where otherwise
specified or approved by the Engineer in writing.

(d) All materials and workmanship which, in the opinion of the Engineer, are inferior to
that specified for the work will be condemned. All condemned material and
workmanship shall be replaced or rectified as directed and approved by the Engineer.

{e) The Contractor shall submit a detailed list of the equipment and material to be used to
the Engineer for approval before placing crders or commencing installation.



AA 03.02

(M

(9

(h)

(i)

Ali new piping shall be installed and positioned such as to not impede on access
routes, entrances and other services. The Contractor shall coordinate these new pipe
routes taking other services and equipment into account.

All control equipment and serviceable items shall be installed and positioned such that
they will be easily accessible and maintainable.

The Contractor shall make sure that all safety regulations and measures are applied
and enforced during the repair and maintenance work to ensure the safety of the
public, the Department of Public Works and the User Client.

Repair and maintenance work shall be programmed in such a manner as to ensure
the shortest possible downtime of any service and the least inconvenience to the
public, the Department of Public Works and the User Client. The Contractor shall
make sure that the necessary notifications and notices are timeously put into place for

these activities.

GENERAL REQUIREMENTS FOR REPAIR AND INSTALLATION OF DOMESTIC WATER

INSTALLATIONS

(a)

(b)

(c)

(d)

(e)

)

(9)

All pipes are to be carefully examined for defects and flaws before installation and
shall be neatly fitted. They shall be installed in such manner as to prevent the
formation of air locks. Automatic air vents shall be instailed on all high points of the

instailation.

The ends of all the pipes are to be cleaned, free from burrs, and rough edges, and
joined together tightly. Where applicable, an approved pipe joint compound may be
sparingly used with best quality hemp. All surplus or exposed hemp is to be thoroughly
cleaned off joinis before the painting of pipes.

All vertical pipes must be securely fixed with brackets and supports of approved type,
fixed securely info the wall and not more than 40 mm from the wall. These fixings
must be strictly adhered to.

Pipes installed in service ducts and ceiling voids are to be perfectly plumbed and
secured with approved brackets, fixed securely at distances not exceeding the
specified distances and not more than 40 mm away from the face of the walls or soffits.
Pipes inside buildings and where specified shall be chased into wails, wrapped with
building paper and properly secured and covered. Pipes must be free to move in the
brackets.

Pipes passing through the walls and concrete floors are to be provided with suitable
pipe sleeves extending 10 mm beyond finished floor or wall surfaces. All pipe fixings
and throughways shall be free to allow movement for expansion and contraction. Any
pipe fitting feeding a pipe which is rigidly secured by a structural element shall be
securely anchored to prevent any stress developing between the fitting and the
structural element.

Chromium or nickei-plated metal covering plates are to be provided and fixed securely
to pipes passing through the ceilings and walls. This requirement is not applicable to
concrete floors and ceilings.

Pipes passing through the ceilings or floors shall be offset from the wall to the front of
the cornice with sufficient clearance to allow for the clear fixing of a ceiling plate. Pipes



AA 03.03

AA 03.03.01

installed direcily ihrough the cornice wiii not be allowed. In multi-storey buiidings
where wall thickness varies, the same shall apply.

(h) All offsets are to be evenly and symmetrically set, the offsets being as high and as
near the ceiling as possible.

(i) Pipes shall be installed in such a manner to allow for contraction and expansion.

M During construction all pipe ends shall be kept plugged to prevent any ingress of dirt,
rubble, etc.

(k) Damages, chases, holes, etc, in brickwork, concrete and other finishes resulting from

repair, replacement and service work shall be made good to match the existing and
shall include plaster, concrete work, brickwork, paint, tiling, ceilings and ail required
materials for the remedial action.

{n The work shal! be of a high quality and executed by qualified tradesmen in accordance
with the relevant specifications.

GENERAL REQUIREMENTS FOR REPAIR AND INSTALLATION OF SOIL AND
WASTEWATER INSTALLATIONS

The following requirements shall apply to this installation unless otherwise specified.

Underground sanitary drainage installations

{a) Ali manhole covers and frames shall be cast into the concrete cover siabs.

{b} Manholes in trafficable areas shall be provided with type 1A heavy-duty cover and
frame and surrounded by concrete slabs.

{c) Fittings in the ground and below flocr slabs shall be without access eyes.

{d} Sewer pipes in the ground with a slope steeper than 1:5 and under surface beds shall
be encased in concrete as detailed.

{e) The sewer outside the boundary of the building complex shall be constructed strictly
in accordance with the details and specifications of the local authorities,

{f) Existing drainage invert levels and positions are to be checked against invert levels
given on the drawings before commencing the work. The Contractor shall inform the
Engineer immediately of any discrepancy.

{g) All existing services are to be located and opened before commencing the proposed
drainage work.

(h) The drainage system shall be tested according to the specifications laid down by the
NBRI. This shall be carried out in the presence and to the satisfaction and approval

of the Engineer.

(i) During construction all pipe ends are to be suitably plugged to prevent any ingress of
dirt, rubble, etc.

(j} Modern technology video surveying equipment and detection equipment shall be
utilised to establish blockage problems and indicate the positions of such problems.



AA 03.03.02

AA 03.04

(k)

U

Any drainage pipe within the 45° range below building foundations shall be encased
in concrete or soilcrete as specified.

All manholes shall be constructed in accordance with professional standards.

Above ground sanitary drainage installations

(a)

(b}

(c)

(d)

(e)

(f

{9
{h)

All accessible waste and soil fittings above ground level shall have inspection eyes.
Inspection eyes shall not be underneath any fittings.

All single wash hand basins shall be connected to a 40 mm intemal diameter waste
pipe.
All groups of wash hand basins and sinks shall be connected to a 50 mm internal

diameter waste pipe, unless otherwise indicated.

All traps up to and including 50 mm diameter shall be of the "deep reseal” (75 mm)

type.

The maximum bend on any single fitting shall be 45°, with the exception of ventilation
pipes where bends of up to 80° may be used.

Drainage pipes and fitlings running below concrete slabs and along walls and columns
shall be suspended by means of approved type hangers, holderbats, etc, and at
appropriate intervais, to provide a rigid, proper suspended system and as required by
the manufacturer.

All ventilation pipes shall be finished off with a suitable durable grating.

All 8-frap WC pans shall have plugged anti-siphon horns fitted to provide for cleaning
access.

PRESSURE TESTING OF PIPES

(a)

(b)

(c)

(d)

e)
("

(9)

All new pipe installations under the repair Contract shall be pressure tested before
being taken into use. The Engineer shall witness this pressure test.

Completed sections of the pipe installation shall be filled with water after all branches
have been plugged, sealed or closed.

The section of pipe shall be hydraulically pressure tested by means cf a suitable
manually operated or mechanically driven pressure pump.

A pressure of at least 1,5 times the working pressure of the class rating of pipes or
fittings shall be applied for a period of time specified in the specifications or as
recommended by the manufacturers. (Refer to SANS 1200 L for minimum and

maximum test pressures.)
Tests shall not be performed against closed valves.

Leakage which occurs shall be measured and calculated and checked against the
allowable losses, as specified in SANS 1200 L.

If the completed section of pipe complies with all specifications and passes the tests
and inspection, it can be approved by the Engineer and the Contractor instructed to
backfill the open sections of trench at the joints and connections, where applicable.



{h} The Contractor shall then proceed io buiid all the valve chambers, inspection
chambers, etc, for underground installations and close off pipes in walls, voids and
ducts for above ground installations.

AA 03.05 STERILISING OF WATER PIPES

(a) Before any repaired and new pipeline is taken into use, the pipeline shali be sterilised
over its complete length, including the fittings. The pipe shall be filled with potable
water chlorinated to a concentration of 15 mg of chlorine per litre of water, which shall
remain in contact with the inner surface of the pipeline for a period of not less than 24
hours. The pipeline shall be filled for sterilising in such a manner that no chlorine
shock is created or air is frapped in the pipeline.

(b) The Contractor shall submit full details of the proposed method of sterilising the
pipeline to the Engineer for approval at least fourteen days prior to the commencement

of sterilising.
(c} The cost of water for filling the pipeline for sterilising shall be borne by the Contractor.

{d) The Contractor shall provide all necessary materials, tools, equipment and labour
required for sterilising the pipeline. After sterilising the pipeline the Contractor shall,
at no extra cost, empty the pipeline and dispose of the water in a manner approved by

the Engineer.
The Contractor may use the following products as a source of chiorine:
- chloride of lime to SANS 295 yielding 33 % free chlorine by mass;
calcium hypochiorite to SANS 295 yielding 70 % free chlorine by mass;
- chlorine gas applied by chlorinator.
After sterilisation, an approved water quality test shall be carried out to a2 minimum
number of 10 % of the fotal water points, randomly selected, evenly spread and
marked on drawings. These tests shall include a full bactericlogical test as per SANS

241 and the results shall be submiited to the Engineer for approval. Each abortive
test shall be for the Contractor's account.

AA 03.05.01 Bacteriological reguirements
When tested the water shall comply with the limits given in table AA 03.05.01/1.

TABLE AA 03.05.011

RECOMMENDED MAXIMUM
PREFERTY MAXIMUM LIMIT ALLOWABLE LIMIT

Total coliform bacteria Nil* 5
count per 100 millilitre
Faecal coliform bacteria Nil Nil
count per 100 millilitre
EENE e ISt (Cotntper 100 Not specified
millilitre




AA 03.06

AA 03.06.01

*(a) If any coliform bacteria are found in a sampie, a second sampie must be taken
immediately after the tests on the first sample have been completed. This sample
shall be free from coliform bacteria.

) Not more than 5 % of the total number of water samples (from any one reticulation
system) tested per year may contain coliform bacteria.

The Engineer shali witness the sterilising of the pipes.

The Contractor shall ensure that during the sterilising procedure the necessary safety
precautions are instituted to prevent the intake of water by the user and/or pubiic from the
system. On completion the system shall be properly flushed out.

AIR TEST FOR SEWER AND DRAINS

The following air test requiremants as specified in the NBR! information sheet X/BOU 2-34
shall be applicable to all air tests on new sewers and drains installed under the repair work
phase, and shall be executed by the Contractor and witnessed by the Engineer.

Method of air testing

All openings in the pipeline are plugged by means of sewer testing plugs. The sewer plug at
the lowest end of the pipeline is connected to an air supply hose, which is attached to a
mechanically driven air blower, compressor or hand pump. Air is pumped into the pipeline at
a pressure of approximately 375 mm water gauge. The pressure is held at this level for a
period of two minutes to allow the air temperature to become constant. Subsequently the air
supply is closed off and the time recorded for the air pressure to drop from 250 to 125 mm
water gauge. If the recorded time is less than the value given in table AA 03.06.01/1 below, it
means that the pipeline leaks and does not comply with the required standards of tightness.
The apparatus required for the air test is commerciaily availabie,

The following requirements have to be taken into account when performing the air test:

(a) Air-permeable pipelines such as vitrified clay or asbestos cement should preferabiy
be tested when moist or wet,

(b) The trench should be partially backfilled before the test is carried out. This is to stop
possible temperature variations and to prevent damage to the pipeline during
subsequent backfilling operations.

(c) The testing equipment should be shielded from the direct rays of the sun.

{d) Flexibie joints are recommended for sewer and drain pipelines. Good quality flexibie
joints are superior to cement cauiked joints and they also provide the pipeline with
flexibility to prevent cracking due to subsequent soil movement.

{e) The test method is very sensitive to flaws in the pipeline, such as cracks or leaking
joints. The actual positions of flaws along the pipeline can be determined by using the
special equipment.

H If the pipeline is below the water table and subjected to external water pressure, the
test method should be modified so that the final pressure value is higher than that of
the external water pressure acting on the lowest part of the installation.



AA 04

TABLE AA 03.06.01/1:  MINIMUM TIMES FOR PRESSURE DROFP OF 250 mm TO 125

mm WATER GAUGE
Lgng'ElAc';F MINIMUM TIME
PIPE MINIMUM et (S) FOR LONGER
(DIAMETER |  TIME LENGTH
. (m)
(mm) (min-$} | (58 m2 INTERNAL - PI(F';I)EUNE
SURFACE AREA)
100 1.58 184,6 0,640 L
150 257 1231 1.439 L
200 3-56 92,3 2,550 L
225 4-26 82,1 3239 L
250 4-55 73.8 3,998 L
300 5 - 54 61,5 5,757 L
375 7-23 49,2 8,996 L
450 8- 51 41,0 12,054 L
525 10-20 35,2 17,632 L
600 11-49 30,8 23,030 L

OPERATING AND MAINTENANCE MANUALS

AA 05

The Contractor shall be responsible for the compilation of an inventory list and operating and
maintenance manuals.

This shall be done in accordance with Additional Specification SB: Operating and
Maintenance manuals.

All information shall be recorded and captured in electronic format as well as supplying the
Department with three sets of hard copies.

TESTS AND INSPECTICNS ON COMPLETION OF REPAIR WORK

Except where otherwise provided in the Contract, the Contractor shall provide all labour,
materials, power, fuel, accessories and properly calibrated and certified instruments necessary
for carrying out such tests. The Contractor shali make arrangements for such tests and he
shail give at least 72 hours notice to the Engineer, in writing, prior to commencing test.

In the event of the plant or installation not passing the test, the Employer shall be at liberty to
deduct from the Contract price all reasonable expenses incurred by the Employer or the

Engineer attending the repeated test.

Whenever any installation or equipment is to be operated for testing or adjusting as provided
for above, the Contractor shall operate the entire system for as long a period as may be
required to prove satisfactory performance at all times in the occupied space served by that
system for up to twenty-four hours a day continuously until the system is handed over.

The Contractor shall provide all labour and supervision required for such operation and the
Department may assign operating personnel as observers, but such observation time shall not
be counted as instruction time.

After completing the installation or system, all equipment shall be tested, adjusted and
readjusted until it operates to the satisfaction and approval of the Engineer.



The Contractor shall submit certificates of tests carried out to prove the performance of all
equipment and aiso certificates to be obtained from all relevant authorities and statutory

todies, etc,

AA 06 QUALITY ASSURANCE SYSTEM

The Contractor shall institute an approved quality assurance (QA} system which shall be
submitted to the Engineer for approval. The records of this QA system shall be kept throughout
the duration of the Contract and be submitted to the Engineer at reguiar intervals as required.

AA 07 OPERATING AND COMMISSIONING OF PLANT AND INSTALLATION

On completion of the repair work and/or the installation of new systems the plant and
equipment shall be put into operation after all tests and adjustments have been carried out to
the satisfaction of the Engineer. The Contractor shall run and operate the system for a period
of time as specified by the Engineer and train the staff of the User Client to operate and
maintain the system. This period of time shall not exceed one month.

Logging of the operation of the installations shall commence immediately upon start-up.

The Contractor shall submit a full commissioning report.

AA 08 GUARANTEE OF INSTALLATION AND EQUIPMENT

The Contractor shall provide and obtain guarantees from the manufacturer(s) and/or
suppiier(s) to the effect that each piece of new equipment, supplied and installed under the
repair contract, shall compiy with the required performance and will function as part of the
complete system.

Ali new equipment, inciuding the complete new installations and the systems as a whole shal
be guaranteed for a period of 12 {twelve} months commencing on the day of issue of a
certificate of completion for repair work of the instailation.

AA 09 REPAIR WORK TO INSTALLATIONS, SYSTEMS AND EQUIPMENT

AA 09.01 GENERAL

During the repair and maintenance Contract all the systems, instaliations and equipment shall
be repaired as specified in the Particular Specification. This repair work shall include but not
be limited to the specified Particular Specification details.

All repair work shall be executed using approved materials and equipment suitable to the
systems and/or installations they serve.

All materials and equipment shall comply fully with the requirements as specified for each
installation.

The said repair work shall be executed in accordance with the relevant codes of practice,
standards, regulations, municipal laws and by-laws, manufacturer’s specifications and codes
of practice and all additional and particular specifications included in this document.
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The repair work ltems snail pe listed in 1abular form in the Particular Specificaiion wiih all
relevant details, such as capacity, size, manufacturer, mode! number, etc.

All repair work shall be executed within the specified durations listed in the Appendix to Tender.
All new equipment, materials and systems shall be furnished with a written guarantee with a
defects liability period of 12 months from date of issue of a certificate of completion for the
repair work. These guarantees shall be furnished in favour of the Department of Public Works.
On completion of the required and specified repair work the systems, installations and
equipment shail be commissioned and handed over to the satisfaction of the Engineer.

Repair work items for the plumbing and drainage installations shall be categorised under the
following headings:

{a) Rainwater disposal systems

(b} Soil and wastewater drainage systems

(c} Domestic water distribution and reticulation networks
{d) Sanitary and brassware equipment

{e) Fire water piped reticulation networks.

RAINWATER DISPOSAL SYSTEMS

General

Repair work to the rainwater disposal system shall be detailed in the Particular Specification
and shall include but not be limited to the following:

{a) Replacement of damaged, broken, leaking, corroded pipework and fittings;

(b) Replacement of damaged, broken and missing rainwater outlets, stormwater catch pit
gratings, manhole covers and frames and floor drains;

{c) Repair work to damaged manholes, catch pits, kerb inlets, channel drains and drain
points including builder's work and benching;

{d) Initial unblocking and clearing of all rainwater drainage pipes, manhcles, catch pits,
drain points, channel drains and gutters;

{e) Repair and upgrading of drainage system where necessary;

{j] Provision of additional rainwater drainage points where outlets are insufficient and
ponding occurs;

(9) Prevention of any unauthorised effluent into this drainage system;

{h) Reinstatement and making good of walis, tiling, floors, concrete, road surfaces, efc, to
approved acceptable levels where any repair, upgrade and/or service work have been
executed;

(i) Realign and fix gutters to correct falls where necessary, including additional brackets
where required.
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Material and equipment specification for rainwater disposal systems

Materials and equipment to be used for repair items shall be suitable andfor adaptable to the
existing installation and shall comply with the following:

(a)

(b)

{c)

Vitrified clay pipe and fittings

Vitrified clay pipes shall only be used for underground installations. The pipes and
fitting shall strictly conform to SANS 559. The pipes and fittings shail have a minimum
crushing strength of 45 kN/m.

The joining method to be used shall be polypropylene couplings with integral rubber
seal similar or equal to Vitrosleeve in accordance with SANS 974 allowing up to 2,5°
angular movement per joint and 5 mm line displacement per joint. The joint shall retain
an effective water seal with regard to above conditions with a 6 m water head.

Pipes shall be cut using an approved pipe cutter and the ends shall then be trimmed
by means of a pipe timmer to remove any sharp edges.

The piping system shall be tested as indicated in this specification.

Supercast cast-iron pipe and fittings

Supercast cast-iron pipes can be used for underground and above ground
installations. Plain-ended cast-iron pipes and fittings, manufactured from 150, grade
A grey iron in accordance with SANS 1034 shall be used. Fittings and pipes shall be
free of pinholes, blowholes, blemishes, flash and foundry sand and have a smooth
bore. All pipes and fittings shall be sand-biasted and coated on the inside and outside
by submersion in a corrosion inhibiting oxide primer or bitumen paint.

The pipes and fitings shall be joined by means of stainless steel neoprene couplings
as supplied by the manufacturer of the pipe system. The coupling shall be instailed
according to the manufacturer's specification and tightened with a torque wrench o a

torque of 6,8 Nm.

uPVC pipe and fittings above ground

UPVC pipes and fittings can be used for above ground installations.

For pipe sizes larger than 160 mm diameter uPVC class 6 pressure pipe to SANS 966
shall be used with prefabricated uPVC bends and junctions. Prefabrication shall be
done by means of hot-air welding of fittings to be covered with three layers of fibreglass
reinforced lining over welded sections. The resin to be used shall be as specified by the
manufacturer for usage with PVC. Bends shall be manufactured out of 3 to 4 sections
per bend. Pipe joints shall be done by means of couplings fixed with solvent cement for
PVC piping. This joint shall be reinforced with a fibreglass lining of three layers.

Piping has to be supported and bracketed with properly sized and designed brackets
consisting of two half sections clamped over the pipe and hanged with two hanger rods.

Pipes to be pressure tested in sections as specified in this specification.
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(d)

(e)

®

Prefabricated galvanized steel piping and fittings above ground

Prefabricated galvanized steel piping can be used for above ground rainwater drainage
systems. The pipe to be used shall be plain ended medium gauge uncoated pipe to
SANS 62 galvanized fo SANS 763. All fittings are to be manufactured from the same
material welded with flanged ends or rolled ends to fit clamboen fittings. Fittings are only
to be galvanized after manufacturing. All joints to be either flanged or equipped with
clambon couplings. All fittings and junction to be 45° sections.

The pipe system shall be properly secured and bracketed at regular intervals with
correctly sized and designed galvanized brackats.

Pipes are to be pressure tested in sections as specified in this specification.

HDPe pipe and fittings

HDPe pipes and fittings can be used for underground and above ground installations
where specified. Pipes shall be plain ended and only HDPe bends and fittings shall
be used. Jointing of pipes and fittings shall be done by butt welding, electro-sleeve
couplings and/or flanged joints. Pipes and fittings shall only be installed by approved
installers and the Contractor shail furnish a certificate to this effect. Pipes and fittings
shall be installed strictly according to the equipment application technique.

Pipes to be pressure tested in sections as specified in this specification.

Roof cutiets

Where waterproofing I1s installed, as for roof slabs, an adjustabie roof outlet/drainage
point to be used consisting of a cast-iron unit with cast-iron ring clamp fo fit over
waterproofing edge and an adjustable height cutlet to fit in with the screed level. For
surfaces such as paving and walkways a flat grating of brass or cast iron shall be used
with a catch basket. Within paving blocks a square top frame shall be used. For roof
outlets a domed grating is to be used. Where roofs are to be covered with stones, a
mesh shall be installed to prevent any stones from entering the rainwater system.

Two-way side outlets shall be used in cases where required.

Floor and roof cutlets to be fitted to cast-iron pipe by means of SSN couplings.

SOIL AND WASTEWATER DRAINAGE SYSTEM

Generai

Repair work to the soll and wastewater drainage system shall be detailed in the Particular
Specification and shall include but not be limited to the following:

(@

{b)

(c)

Replacement of damaged, broken, leaking, corroded above and underground
pipework and fittings;

Replacement of damaged, broken and missing gully gratings, manhcle covers and
frames, cleaning eye covers, screws and bolts, inspection eye covers, end caps and

vent cowls;

Repair work to damaged manholes, gullies, cleaning eyes, floor drains, etc, including
buiider's work and benching;
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(d)
(e}

(f)
{(9)

(h)

(i

il

(k}

{0

{m)

Initial unblacking and cleaning of aii drainage pipework, fraps, floor drains, gullies and
sanitary ware equipment;

Video surveying of all underground drainage pipework to establish root ingress,
damaged pipework, fat build-up, blockages, incorrect falls, sagging and as-built
information. This survey shall be utilised to establish the extent of repair and upgrade

work to be executed;
Repair and upgrading of soil and wastewater drainage systems where necessary;

Repair work to bracketing systems including fixing and repair of existing brackets and
the introduction of additional brackets where required:;

Repair, re-fix and bracket sanitary ware equipment to walls, floors, etc, where
required;

Repair, replace and clean out sanitary ware and equipment fraps;
Test pipe system, traps and equipment for ieakage;

Empty, clean out separators, clean out strainers, and test for leak tightness, repair and
recommission oil and grease separators. Check the conformance of the capacities of
the oil and grease separators in relation to the facilities they serve; where necessary
these shall be upgraded and where no separators have been provided, new
separators shall be provided;

Reinstatement of walls, tiling, floors, concrete finishes, holes, chases, surfaces, etc,
to an approved acceptabie level where any repair, upgrade and/or service work have
been executed;

Prepare, paint and repaint pipework and equipment where necessary, in accerdance
with Technical Specification BH: Fittings.

Material and equipment specification for soil and wastewater drainage systems

Materials and equipment to be used for repair items shall be suitable and/or adaptable to the
existing installation and shall comply with the following:

(a)

Vitrified clay pipe and fittings

Vitrified clay pipes shall only be used for underground installations. The pipes and
fittings shall strictly conform to SANS 559. The pipes and fittings shall have a minimum
crushing strength of 45 KN/m.

The jointing method to be used shall be polypropylene couplings with integral rubber
seal similar or equal to Vitrosleeve according to SANS 974 allowing up to 2,5 ° angular
movement per joint and 5 mm line displacement per joint. The joint shall retain an
effective water seal with regard to the above conditions with a 6 meter water head.

Pipes shall be cut using an approved pipe cutter and the ends shall then be timmed
by means of a pipe trimmer to remove any sharp edges.

The installation shall be tested according to the NBRI information sheet X/BOU 2-34.



(b)

{c)

(d)

(e)

Supercast cast-iron pipe and fittings

Supercast cast-iron pipes can be used for underground and above ground
installations. Plain-ended spun cast-iron pipes and fittings manufactured from 150
grade A grey iron in accordance with SANS 1034 shail be used. Fittings and pipes
shall be free of pinholes, blowholes, blemishes, flash and foundry sand and {o have a
smoaoth bore. All pipes and fittings are to be sand-blasted and coated on the inside
and outside by submersion in corrosion inhibited oxide primer or bitumen paint.

The pipes and fittings shall be joined by means of stainless steel neoprene couplings
as supplied by the manufacturer of the pipe system. The coupling shall be installed
according to the manufacturer’s specification and be tightened with a torque wrench

to a torque of 6,8 Nm.

Where cast-iron stub stack overflow gullies are used with pipe materials such as PVC
a rubber O-ring shall be used to fit over the PVC pipe into the cast-iron fitting. The
joint shall be grouted up afterwards.

Above ground piping shall be bracketed with properly sized and designed brackets
according to the manufacturer's specification at correct intervals.

The piping system shall be tested in accordance with the NBRI information sheet
X/BOU 2-34,

uPVC soil and waste pipe and fittings

UPVC soil, vent and waste pipe systems can be used for underground and above
ground drainage installations. This piping shall conform in all respects to SANS 971
for underground systems and to SANS 967 for above ground systems.

All underground pipes, as well as soil pipes above ground, shall be joined by means
of rubber ring seal couplings and fittings in accordance with the manufacturer's
specification. All waste and vent pipes shall be joined by means of sclvent weld fittings
and couplings. The solvent weld glue to be used shall be as specified by the pipe
manufacturer, allowing for thermal contraction and expansion.

The piping system shall be pressure tested in accordance with the NBR! information
sheet X/BOU 2-34.

Siructural wall uPVC pipes and fittings

Structural wall uPVC drainage pipe can be used for underground drainage systems.
This piping system shall be used with standard underground uPVC pipe fittings,
equipped with rubber ring joints. The pipe shall be equipped with z-lock type rubber
ring joints.

The piping system shall be pressure tested in accordance with the NBRI information
sheet X/BOU 2-34.

HDPe pipes and fittings

HDPe pipes and fittings can be used for underground and above ground installations.
Pipes shall be plain ended and only HDPe bends and fittings shall be used. Jointing
of pipes and fittings shall be done by butt welding, electro-sleeve couplings andfor
flanged joints. Pipes and fittings may cnly be installed by approved installers and the
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)

(9)

Contractor shali furnish a certificate io this effect. Pipes and fittings shall ba installed
strictly according to the equipment application technique.

The complete system shall be pressure tested in accordance with the NBRI
information sheet X/BOU 2-34.

Stainless steel floor traps_and floor channels

Stainless steel floor traps and channels shall be manufactured from 304 stainless steel
with a load capacity of 1 500 kg. The floor traps shall have a flow capacity of 3
litre/second.

The units shall be fitted with a double water seal, large sludge box and shall be easily
dismantteable for cleaning purposes. Tiling keys and waterproofing flanges shall be
provided where required. Side inlets with diameter of 50 mm shall be provided for

waste connections to other equipment where required.

Cast-iron floor traps

Cast-iron floor traps shall be manufactured from cast iron and shall be fitted with a
water seal and a large sludge box and lid to be easy removable for maintenance
purposes. The unit shall be designed such as to provide access to the drainage
system and to be used as a cleaning point.

DOMESTIC WATER DISTRIBUTION AND RETICULATION NETWORKS

e e S — L LAl W alLl A _EEL A L

General

Repair work to the domestic water distribution and reticulation networks shall be detailed in
the Particular Specification and shail inciude, but not be limited to the foliowing:

(a)

(b)

(c)

(d)

(e)

()
(9)
(h)

Replacement of damaged, broken, leaking, corroded above and underground pipe
work, fittings and equipment:

Repair, replace and service valves, which shall include new gaskets, gland packings,
seals, bolts and nuts, etc;

Where valves do not close properly, all these valves shall be refurbished, descaled
and replaced where necessary:;

Repair, clean and service all strainers, including the replacement of strainer elements
where corroded and installation of new gaskets;

Repair, service, test and readjust pressure-reducing valves. Pressure gauges are to
be recalibrated and checked. Up and downstream pressures are to be legged.
Downstream pressure has to be adjusted to an acceptable level, taking into account
the allowable working pressure of the system and its components;

Repair, service and check the proper functioning of all non-return valves:

Repair, service, readjust and calibrate all safety and expansion relief valves:

Repair, service and clean out all air release valves and vacuum breakers:

Repair work to bracketing systems including fixing and repair of existing brackets and
provision of additional brackets where required;
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)

(k)

0

(m)

(n)

(0)

(9]
(@

Hot-water pipe lagging and cladding shall be inspected, repaired, sealed and replaced
where required;

Repair, service and log readings of water meters including cleaning of integral
strainers;

Water storage tanks are to be emptied, cleaned out, repaired, sealed and put back
into operation. Ball float and/or filling valves to these tanks are to be serviced and

repaired where required;

Water pipes are to be sampied for corrosion and scaling. The Engineer will evaluate
the actions to be taken if the results of this sampling indicate that attention is required;

Water supply has to be sampled and chemically analysed for the suitability to the
systems and materials it serves;

Domestic geysers are to be repaired and serviced in accordance with the
manufaciurer's specification and shall include descaling, replacement of elements,
testing for any leaks, checking of safety valve operation (replace if required), testing
of the thermostat operation and set point (repiace if necessary);

Pressure test and sterilise repaired new installation and equipment;

Reinstatement and making good of walls, tiling, floors, concrete, finishes, holes,
chases, surfaces, etc, to an acceptable level where repair, upgrade and/or service

work have been-executed.

Material and eguipment specification for domestic water distribution and reticulation

networks

Materials and equipment to be used for repair items shall be suitable and/or adaptable to the
existing installation and shall comply with the following requirements:

(a)

Copper pipe installation

{i} The installation of copper piping systems shall be done in accordance with the
manufacturers code of practice and all relevant codes, standards and
regulations.

(i} Copper pipes shali only be instalied downstream of galvanized mild steel

pipes when applicable.

(i) Where dissimilar metals are joined, dielectric or isolating couplings shall be
used. This is not required where copper and brass dezincified alloys join.

{iv) Copper pipes shall be of the hard drawn type Class 0 in accordance with
SANS 480 and shall be joined by means of capillary soldered type fittings. No
compression type fittings shall be allowed unless otherwise specified.

(v} Copper capillary soldered type fittings shall be used in accordance with 1ISO
2016, SANS 1067, DIN 2856 or BSS 864.

(vi) The soldering flux to be used shall be water based and easily flushed out,
withstand temperatures above 240 °C and shall contain no ammonia. The
flux shall be non-toxic when dissolved in water,



(vii)

(vii)

(ix)
(x)

{xi)

(xii)

(xii)

(xiv)

The solder to be usad shall be in accordance with SANS 24 and shall consist
of a material containing 97 % tin and 3 % copper. Solders containing lead,
resin core and acid core shall not be used.

The heat source to be used shall be propane gas with induction air, at a
temperature not higher than 240 °C. The pipe ends and fittings shall be
cleaned and waxed with an approved solder flux, before scldering. The pipe
and fittings shall then be fitted together and heated to the correct temperature
before the solder is applied. Care must be taken not to add too much or too
littie solder to the joint. Immediately after setting of the solder the joint shall
be wiped clean with a wet cloth. Pipes shall be washed out as soon as
possible after jointing and all traces of flux shall be removed.

All bronze or brass equipment and fittings shall be of the dezincified type.

Copper pipes and fitting shall be installed strictly to the manufacturer's
specification and include the following:

(1) Nolabour bends;
{2) Provision for thermal contraction and expansion of pipes;

(3) Pipe brackets shall be installed at appropriate positions where pipes are
installed on surface level;

(4) Pipes chased or built into walls or floors shall be wrapped with two
layers of building paper or similar approved material. Hot and cold
water pipes running next to each other shall be at least 50 mm apart;

(5) Equipment fixed to copper pipe outlets, where the pipes are surface
mounted or built into walls, shall be done by means of copper wall plate
fittings on the copper pipes, properly secured to the structure to prevent
structural damage to soldered joints.

Pipe hangers and brackets shall be of copper, copper alloy or non-conductive
materials. No piece of copper pipe shall touch any other conductive surface.
Brackets shall be designed to structurally support and fix the pipe system, and
shall allow enough clearance from walls, soffits, etc, to insulate hot-water

pipes and maintain equipment.

Pipe hangers and brackets shall be installed according to the manufacturer's
specification on the following maximum spacings:

PIPE DIAMETER HORIZONTAL VERTICAL
{mm) (metre) {metre)
15 1,3 1,9
22 and 28 1,9 25
35 and 42 2,5 2,8
54 2,5 3,9
67 — 108 2,8 3,9

All copper pipes open to structural damage, shall be protected by steel
sleeves or structurally designed cover.

All pipework shall be pressure tested and sterilised as specified.



(b)

(xv)

(xvi)

(xvii)

{xviii)

(xix)

Where flanged fiitings are used, cadmium-plated bolts, nuis and spring
washer shall be used to joint these flanges.

All hot-water pipes shall be lagged as specified.

Shut-off valves shall be installed on all branch pipes and ball-o-stop valves
shali be installed on all connectors to basin pillar cocks, sink mixers, cistern
type WCs and other fittings.

All types shall be marked in accordance with SANS 10140 or as specified by
the Engineer.

Approved type expansion bellows shall be installed where required for
expansion and contraction to prevent excessive strain on fiitings and soldered

joints.

Galvanized steel pipe installations

(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)
(ix)

All galvanized steel pipes shall be medium gauge mild steel screwed and
socketed pipes to SANS 62 and shall be normalised and marked as such by
the manufacturer. Pipes shall be hot-dip galvanized to SANS 763.

All fittings shall be malleable cast-iron fittings to SANS 509 and galvanized to
SANS 763.

All 80 mm diameter and larger pipes shall be joined with Class 16 flanged
couplings to SANS 1123/1800. The bolts, nuts and spring washers to be used
on these joints shall be cadmium-plated.

In pipe ducts and eisewhere pipes shall be fixed onto walls, soffits, etc, with
approved type of supports, holderbats, clamps, etc. Brackets shall be
designed to structurally support and fix the pipe system and shall have enough
clearance from walls, soffits, etc, to insulate hot-water pipes and maintain

equipment,

Pipes shall be supported according to the manufacturer's specifications with
approved brackets at the following maximum intervals:

P!PE DIAMETER HORIZONTAL VERTICAL
{mm) {metre) {metre)
15 dia to 20 dia 1,200 1,830
32 dia to 40 dia 1,830 2,450
50 dia to 150 dia 2,450 3,050

Pipes shall be installed in such a manner as to prevent air locks. A minimum
rise of 1:250 shall be maintained to high points, which shall be fitted with

suitable air release valves.

All pipes shall be marked according to SANS 10140 or as specified by the
Engineer. All surface pipes shall be painted.

Pipes shall be installed flush unless otherwise instructed by the Engineer.

Provision shall be made for therma! confraction and expansion.



{c)

{6

(xi)

(xii)
(xiii)

(xiv)

(xv)

The type of pipe joint compound shall be approved by the Engineer and used
sparingly with good quality hemp. For pipes larger than 80 mm diameter a
jointing compound such as Epidermix 32 shall be used.

Any pipe buried shall have at least 900 mm cover and be coated and wrapped
to SANS 1117 and tested in the presence of the Engineer.

All exposed hot-water pipes shall be lagged as specified.
All pipework and fittings shall be pressure tested and sterilised as specified.

Valves shall be installed on all branch pipes and ball-o-stop valves on all
connectors to basin pillar cocks, sink mixers, cistern type WCs and other

fittings.

Approved type expansion bellows shall be installed where required for
expansion and contraction to prevent excessive strain on fittings and pipe
joints.

uPVC underground pipe installations

(1)
(i)
(iii)

()
(v)
(vi)

{vii)

(vili)

(ix)

(x}

uPVC piping shall conform to SANS 966 with rubber ring type joints.
All bends shall be uPVC type fittings with rubber ring joints.

All other fittings such as T-pieces, reducers, flanges, etc, shall be bitumen-
dipped cast-iron rubber ring jointed fittings to SANS 5456.

No solvent weld type fittings will be allowed.
All cast-iron fittings shall be coated and wrapped to SANS 1117,

All pipes shall be layed on a 100 mm sand-bedding cradie and covered with
300 mm sand before backfilling.

All backfilling shall be in accordance with SANS 1200 DB and to the
Engineer's and approval.

Pipe trenching and bedding:

MINIMUM BEDDING
AREA COVER TYPE MAIN FILL
Vehicle traffic 1100 Flexible pi Soilcrete
Under surface Bed 600 e '. © pipe Soilcrete
beading 8 per |-oro” C — ifed
(']
Other areas 900 SANS 1200 LB AASHTO density

All thrust blocks shall be cast between the pipe and the undisturbed trench
material.

No concrete shall come into direct contact with the UPVC pipe. At the thrust
blocks the bend shall be wrapped with a Densopol 80 HT Tape or similar
approved.



(d)

(e)

(xi)

{xii}

(xiif)

(xiv)

AA .20

HDPe pipe conneciions to uPVC pipes up to 50 mm can be done by means
of 8G lron manufactured saddles with the appropriate gaskets and cadmium-
plated bolts and nuts.

All pipe crossings under fraffic areas shall be backfilled with soilcrete and
compacted as specified.

All pipework shall be pressure tested with all joints uncovered, to the
satisfaction of the Engineer.

Suitably sized air release valves built into valve chambers shall be installed at
all high points of the pipeline.

HDPe underground pipe installations

(i)
(if)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(x)

Valves

(i)

HDPE piping shall be Type 4 HDPe pipe to SANS 533.

All fittings shal! be of Plasson compression type and shall conform to ISO/DIS
3458.

All pipes shall be laid on a 100 mm sand bedding cradle and covered with
300 mm of sand of selected material.

All backfilling shall be in accordance with SANS 1200 DB and to the
Engineer’s and approval.

Pipe trenching and bedding:

MINIMUM BEDDING
AREA COVER TYPE MAIN FILL
Vehicle traffic 1100 Flexible pipe Soilcrete
Under surface bed 600 . PP Soilcrete
bedding as per -5 n e ified
(+]
Other areas 900 SANS 1200 LB AASHTO density

No concrete shall come into direct contact with the HDPe pipe. At these points
the fittings shall be wrapped with Densopol 80 HT tape or similar approved.

All pipe crossings under traffic areas shall be backfilled with soilcrete and
compacted as specified.

All pipework shall be pressure tested with all joints uncovered to the
satisfaction of the Engineer.

Suitably sized air release valves built into valve chambers shall be installed at
all high points of the pipeline.

Gate valves underground in valve chambers to connect to UPVC piping (65

mm NB and larger)

Gate valves are to be equipped with non-rising spindle, spherical graphite iron
body to SANS 836 Grade 42, cast-iron nitrile butadiene rubber covered gate,
stainless steel spindle, nitrile butadiene rubber C-rings and seals, cast-iron
bonnet and gunmetal thrust collar to BS 1400 LG2,




(i)

(iii)

(iv)

v)

The valves shall conform to SANS 664 and/or 665 and shall be capable of
withstanding a working pressure of 1 600 kPa.

The valves shall be fitted with a square key spindle top to close the valves in
clockwise direction and socket ends to SANS 665 to fit into uPVC Class 12

pipe and installed to detail.

Gate valves underground in valve chamber to connect to HDPe piping

The gate valves shall be of the dezincified brass type with brass gate, brass
body, non-rising spindle and BSP threaded socket ends. The valves shall
conform to SANS 776 Class 125. The valves shall be able to withstand a
working pressure of 1 600 kPa. The valve shall be fitted with a hand wheel
on an extended spindle shaft of 700 mm to close in a clockwise direction and
installed to detail.

Gate valves gbove ground for temperatures up to 40 °C to connect to steel
piping {65 mm NB and larger)

Gate valves are to be equipped with non-rising spindle, spherical graphite iron
body to SANS 936 Grade 42, cast-iron nitrile butadiene rubber covered gate,
stainless steel spindle, nitrile butadiene rubber O-rings and seals, cast-iron
bonnet and gunmetal thrust collar to BS 1400 LG2.

The valves shall conform to SANS 664 and/or 665 and shali be capable of
withstanding a working pressure of 1 600 kPa.

The valves shall be fitted with flanged ends to SANS 1123, table 16, hand
wheel to close the valves in a ciockwise direction and installed in an upright
position or sideways to a maximum 90 ° from upright.

Gate valves above ground for temperatures above 40 °C to connect to steel
piping {65 NB mm and larger)

Gate valves shall be equipped with non-rising spindle, spherical graphite iron
body to SANS 963 Grade 42, cast-iron gate, gunmetal seat and gate rings,
high-tensile bronze spindle, cast-iron bonnet and gunmetal thrust collar to BS

1400 LG2.

The valves shall conform to SANS 665 and shali be capable of withstanding
a working pressure of 1 600 kPa and a temperature of 90 °C.

The valve shall be fitted with flanged ends to SANS 1123, table 16, hand
wheel fo close the valve in a clockwise direction and installed in an upright
position or side ways to a maximum 90° from upright.

Gate valves above ground to fit to copper pipes {65 mm NB and larger)

Gate valves shall be equipped with non-rising spindie, gunmetal bronze or
dezincified brass body, gunmetal or dezincified brass gate and graphite
asbestos packing in the gland.

The valve shall be fitted with a hand wheel to close in a clockwise direction
and installed in an upright position or sideways to maximum 90° from upright.
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The vaive shali be equipped with flanges fo SANS 1123, tabie 16, hand wheel
to close the valve in a clockwise direction and installed in an upright position
or sideways to a maximum 90° from upright.

{vi) Gate valves above ground for temperatures up to 100 °C {up to 50 mm NB)
The gate valves shall be of the dezincified brass type with brass gate, brass
body, non-rising spindle and BSP threaded socket ends. The valve shall
conform to SANS 776, Class 125.

The valves shall be able to withstand a working pressure of 1 600 kPa.

The valve shall be equipped with a hand wheel to close in a clockwise
direction.

The valve shall be installed in an upright position or sideways to a maximum
90° from upright and shall be so placed with other fittings to be removable
without cutting the pipework.

{viij  Ball-O-Stop valves (15 mm diameter - 25 mm diameter)

These valves shall be full-way bailcock type with BSP threaded ends. The
valves shall conform to SANS 1056, Part 3, shall be rated for a test pressure
of 2 000 kPa, and shall be chrome-finished when exposed.

(vii)  Angle regulating valves
These valves shall be 15 mm chromium-plated angle regulating valves with a
350 mm chromium-plated copper tube and cap nuts where required.

Strainers

t)

(i)

Strainers for connection_to steel or UPVYC pipes {65 mm NB and larger)

These strainers shall be of the Y-type with cast-iron body, stainless steel or
bronze strainer element and shall be equipped with flanged ends to SANS
1123, table 16. The hole sizes of the strainer element shall be maximum 1
mm diameter and be removable without dismantiling of pipework. The strainer
shall be suitable for a temperature of up to 90 °C at a 1 000 kPa pressure
rating and installed with the element facing downwards or a maximum of 45°

sideways.

Strainers for connection to copper pipes {65 mm NB and larger)

These strainers shall be of the Y-type with bronze or dezincified brass body,
stainless steel strainer element and must be equipped with flanged ends to
SANS 1123, table 16. The hole sizes of the strainer element shall be
maximum 1 mm diameter. The strainer element shall be removable without
dismantling of pipework. The strainer shall be suitable for a temperature of
up to 90 °C at a 1 000 kPa pressure rating and installed with the element
facing downwards or a maximum of 45° sideways.
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(n)

(iii}

Strainers for connection to steel and copper pipes (up to 50 mm NB)

These strainers shall be of the Y-type with bronze or dezincified brass body,
stainless steel strainer element and must be equipped with BSP threaded
socket ends. The hole sizes of the strainer element shall be maximum 0,8
mm diameter. The strainer shall be suitable for a temperature of up to 90 °C
at a pressure rating of 1 000 kPa and installed with the element facing
downwards or a maximum of 45° sideways.

Non-return valves

(i)

(ii}

Non-return valves for cold water {65 mm NB and laraer)

The non-return valve shall be of the spring-loaded dual flap plate type fitted
between two flanges (wafer).

The non-return valve shall be equipped with a cast-iron body, aluminium
bronze plates, stainless steel springs and neoprene seals on the plates. The
valves shall be suitable for a working pressure of 1 000 kPa.

Non-return valves for hot water (up to 100 mm NB) and cold water (up to 50

mm NB)

These non-return valves shall be of the spring-loaded piston type, with bronze
or dezincified brass body, stainless stee] spring and bronze disc with
neoprene seal fitted with BSP threaded socket ends. The valve shall be
suitable for a working pressure of 1 000 kPa and a temperature of up to 90 °C.
All valves shall be installed as to be removable without extensive pipework

removal.

Air release valves and vacuum breakers

(i)

(i)

(iii)

Double orifice double-acting air release valves with sizes from 50 mm NB to

200 mm NB

This air release valve shall be fitted with small and large orifice. The air
release valve shall be fitted with a cast-iron body, stainless steel or fibreglass
balls, integral shut-off valve and flanged ends to SANS 1123, table 16.

The valve shall be suitable for maximum pressure of 1 600 kPa.

Single orifice air release vaives for main water lines with sizes from 25 mm

NB to 50 mm NB

This air release valve shall be fitted with a small orifice, cast-iron body, fibre
glass or stainless steel bail float and BSP threaded inlet.

When the valve is installed a shut-off valve shall be installed on the inlet side.

The valve shall be suitable for maximum pressure of 1 600 kPa,

Single crifice double purpose air release valves for domestic water lines up to

15 mm NB

This air release valve shall be fitted with a stainless steel float, brass or cast
steel body with an integral shut-off vaive fitted.



(iv}

The valve shall be capable to withstand a working pressure of 1 000 kPa at
110 °C.

Vacuum breaker up to 40 mm diameter

The vacuum breaker shall be fitted with neoprene seal, spring-loaded disc in
a dezincified brass or bronze body. The valve shall seal watertight and shal!
be designed to withstand a working pressure of 1 000 kPa and a temperature
of 90 °C.

(i) Pressure-reducing valves

(i)

(i)

(iif)

Combination_pressure-reducing stations

Where a high peak flow as well as a small flow can occur and the small flow
is out of the range of the large pressure-reducing valve, a small pressure-
reducing valve is installed in parallel with the large pressure-reducing valve.
The two pressure-reducing vaives in parallel shall be set according to the
manufacturer's specification.

Large pressure-reducing valves (65 mm NB and larger)

This pressure-reducing valve shall be equipped with a cast-iron body,
necprene nylon-reinforced diaphragm, bronze seal disc washer, stainless
steel shaft and flanged ends. The valve shall be pilot operated and shall be
designed to handle high flows at a minimum head loss.

The valve must be adjustable to handle a wide range of incoming pressures
at a constant downstream pressurs.

The valve shall be equipped with flanged ends to SANS 1123, table 16.

Small pressure-reducing valves {15 mm NB to 50 mm NB)

This pressure-reducing valve shali be equipped with brass bedy, balanced
single seat and integral strainer. The valve shall be able to handle a wide
range of incoming pressures while the downstream pressure stays constant
with maximum inlet pressure of 1 000 kPa and a maximum water temperature

of 40 °C.

The valve shall be equipped with BSP male threaded brass union couplings.

{i) Water meters

(i)

Combination water meters

Where high peak flow, as well as a smal! flow, can occur and the small flow is
out of the registration range of the large water meter, a small water mefer shall
be installed in parallel with the large water meter to cater for the small flows
with integral automatic change-over valves. These valves shall be designed
to have a minimum pressure drop at operating point.



(k)
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{ii) Water meters (50 mm NB and larger)

These water meters shall be of the dry type with all gears and transmission
and roller counters in a dry head, and shali be equipped with flanged ends to
SANS 1123, cast-iron body with high quality corrosion-proof coating. The
meter shail be protected from magnetic fields and sealed to prevent tampering
with adjustments. The meter must be able to work up to a pressure of 1600
kPa under a maximum water temperature of 40 °C. The scale of meter must
be in cubic metre (m3) and equipped with needle indicators reading in litres.
Accuracy of meter shall be not less than 98 %.

The meters shall be installed with leading and trailing lengths of pipes to the
manufacturer's specification.

(iii) Water meters (up to 50 mm NB)

The meter shall be of the volumetric rotary piston type with brass body
equipped with union couplers. The meter reading must be in kilolitres. The
meter shall have an accuracy of not less than 98 %. The meter must be able
to operate up to a water pressure of 1000 kPa at a water temperature of 40 °C.

The meters shall be installed with leading and trailing lengths of pipes to the
manufacturer's specification.

Adjustable balancing valves

Adjustable balancing valves shall be supplied and installed as indicated on the
applicable drawings. A portable differential pressure meter shalt be used, with ail the
necessary pipes, shut-off valves and air release valves to set the balancing valves. A
graph chart shall be supplied to indicate the flow units against the valve adjustment
and as the pressure differential over the valve.

The pressure gauge shall be calibrated according to the current accepted Sl units,

The calibrated adjustable balancing valves shall be of the angle valve type equipped
with bronze valve body, bronze disc, internal seals with BSP threaded ends. The valve
shall be fitted with stop-cock connection ends on inlet and outlet onto which the
differential pressure gauge can be coupled. The valve shail be equipped with an
indicator on the valve handle to show the position of the valve opening. The valve
shall be suitable for operating at a temperature of 90 °C against a pressure of
1 000 kPa.

Semi-conductive reheating tape for hot-water pipes

Semi-conductive reheating tape shall be strapped to the hot-water pipes under the
thermal insulation. This reheating tape shall be installed strictly according to the
manufacturer's specification.

The system shall be fitted with all the necessary end seals, tee splices, straps, etc, as
required by the suppfier.

The reheating tape shall be of the self-regulating type equipped with a paralle circuit,
self-regulating conductive core, polyolefin jacket and tinned copper braid on the
outside.



(m)

(n)

The reheating tape shall be sized to maintain an operating temperature of 60 °C of
water inside the pipe.

Expansion bellows

()

(i)

Expansion bellows for pipes (50 mm NB and larger)}

Expansion bellows shall be of the rubber-lined type fitted between flanges.
These bellows shall be suitable for an operating temperature of -10 °C to
110 °C at an operating pressure of 1 500 kPa. The bellows shall be installed
strictly in accerdance with the manufacturer's specifications.

Expansion bellows for copper pipes (up to 40 mm NB)

These expansion bellows shall have a copper body with corrugated stainless
steel lining and soldered capillary type coupiings. The bellows shall be
capable to withstand a working pressure of 600 kPa at a temperature of
140 °C. Installation shall be strictly in accordance with the manufacturer's

specifications.

Lagging of hot-water pipes

(i)

(ii)

Preformed closed cell flame retarded flexible insulation sections

Where pipes are installed in service ducts, ceiling voids and where specified
the pipes shall be insulated with Thermaflex preformed pipe insulation
sections. This insulation shall be used with pipe systems where the maximum
temperature is 80 °C. For a temperature higher than 80 °C preformed
fibreglass sections shall be used with galvanized sheet metal muffs.

All bends and T-pieces shall be cut in a 45° mitre box to form a neat joint. All
joints shall be glued together with a contact adnhesive supplied by the
manufacturer. Pipe sizes larger than 50 mm diameter shall be insulated with
preformed fibreglass sections with canvas covers glued together with cold

wood glue.

Thermaflex thickness for various pipe sizes shall be as follows:

PIPE SIZE THERMAFLEX
PIPE SIZE (STEEL) (COPPER) THICKNESS

50 mm dia 54 mm dia 20 mm

40 mm dia 42 mm dia 20 mm dia
32 mm dia 35 mm dia 15 mm dia
25 mim dia 28 mm dia 15 mm dia
20 mm dia 22 mm dia 15 mm dia
15 mm dia 15 mm dia 15 mm dia

Preformed fibreglass sections with galvanized sheet metal muffs

All hot-water pipes in service tunnels, service corridors and where exposed to
damage and/or weather shall be insulated with preformed fibregiass sections
covered with galvanized sheet metal muffs in a watertight manner. Sheet
metal muffs shall be installed with the joints overlapping at least 50 mm and
the longitudinal overlap pointing downwards to prevent ingress of water. The
sheet metal muff shali be strapped with 10 mm galvanized straps by means
of a strapping tool with a minimum of 2 straps/section. All pipe bends, T-
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pieces, etc, shall be insulated with 25 mm diameter fibreglass rope covered
with a 12 mm thick layer of self-setting fibre cement. A reinforcing gauge shall
be wrapped over the fibre cement while wet and painted with mastic paint
when dry.

Fibreglass section thickness for the various pipe sizes shall be as follows:

PIPE SIZE PIPE SIZE FIRBREGLASS
(STEEL) (COPPER) THICKNESS
100 mm dia 108 mm dia 50 mm dia
80 mm dia 76 mm dia 40 mm dia
65 mm dia 67 mm dia 40 mm dia
40 mm dia 54 mm dia 25 mm dia
40 mm dia 42 mm dia 25 mm dia
32 mm dia 35 mm dia 25 mm dia
25 mm dia 28 mm dia 20 mm dia
20 mm dia 22 mm dia 20 mm dia
15 mm dia 15 mm dia 20 mm dia

SANITARY AND BRASSWARE EQUIPMENT

Repair work to the sanitary and brassware equipment is detailed in the Particular Specification
and shall include but not be limited to the following:

(a)

(b}

(c)

(d)

(e}

(®)

(9)

(h)

Damaged and/or broken irreparable sanitary and brassware equipment shall be
replaced with equal specification equipment or approved alternative. These shall be
installed strictly to the manufacturer's specifications.

Sanitary and brassware equipment that are unsuitable for the purposs and application
they serve are to be replaced with suitable equipment.

The quantity of sanitary and brassware equipment for the number of people and
application they serve, shall be investigated in accordance with the current SANS
10400 application regulations. If found to be insufiicient these facilities shaii be
upgraded only if approved by the Engineer.

Loose sanitary ware shall be re-fixed and bracketed to structures in accordance with
the manufacturer's specifications.

Stained sanitary ware equipment shall be cleaned, where possible, with approved
cleaning agent in accordance with the manufacturer’s specification.

All cisterns are to be cleaned out and filling and flushing mechanisms shall be serviced
and repaired. Where beyond repair status these items shall be replaced with equal
specification or approved alternatives.

All worn-out and leaking flush valves are to be repaired by utilising the manufacturer's
replacement kits. Where flush valves are damaged beyond repair these shall be
replaced with equal specification or approved altematives.

All pillar taps, mixers, sink taps and other taps are to be serviced, utilising repair kits.
Where equipment is beyond repair these items shail be replaced with equal
specification or approved alternatives. Where equipment connections are loose these
shall be properly secured to sanitary ware and other equipment,
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Leaking, corroded or damaged chromium-plated flush pipes to water-closets and
urinals are o be replaced where required.

=—
~—r

)] Replace missing and/or damaged shower grafings with equal specification or
approved alternatives.

(k) Service and repair water metering taps by utilising manufacturer's replacement kits
where necessary. Where damaged beyend repair the complete item shall be replaced
with equal specification or approved alternative.

{1} Replace missing or damaged tap handles with maiching handles from the
manufacturer of the tap.

{m} Readjust all timing mechanisms on flush valves and metering taps in accordance with
repairs and services to the correct flushing and flow times.

(n) Replace damaged or missing basin and/or sink mixer swivel arms with equal
specification or approved alternative,

{0) Replace missing or damaged toilet seats and covers with equal specification or
approved alternatives.

{p} Repair and service urinal syphonic valves with replacement kits from manufacturer.
Where no spares are available or equipment is damaged beyond repair, these items
are to be replaced with equal specification or approved aliernatives.

(q) Repair and clean out all bottle traps. Botile traps that are damaged beyond repair are
to be replaced with equal specification or approved aiternatives.

{r} Repair and service bath taps and mixers by uiilising manufacturer’s replacement kits.
Where damaged beyond repair, the taps and mixers shall be replaced with equal
specification or approved alternatives.

FIRE WATER PIPED RETICULATION NETWORKS

General

Repair work to the fire water piped reticulation networks is detailed in the Particular
Specification and shall include but no be limited to the work described beiow. This
specification only covers the water piped reticulation for the fire water protection system, while
the equipment to this instailation, such as fire hydrants, hose reels and extinguishers, are
covered and detailed in Technical Specification JC: Conventional Fire Fighting Equipment.
This specification has to be read in conjunction with the afore-mentioned specification.

(a) Replace damaged, broken, leaking, corroded above and underground pipework,
fittings and equipment.

(b} Repair, replace and service valves which shall include new gaskets, gland packings,
seals, bolt and nuts, etc.

(c) Where valves do not close properly, all these valves are to be refurbished, descaled
and if necessary replaced.

(d} Repair, service and check the proper funciioning of ail non-return valves and backflow
preventers.
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(e)
]

(9
(h)

0]
()

(k)

Material and equipment specification for fire water piped reticulation networks

Repair, seivice, readjust and calibrate all pressure gauges.

Repair bracketing systems including fixing and repair of existing brackets and the
provision of additional brackets where required.

Report all problems related to fire fighting equipment to the Engineer.

Water storage tanks are to be emptied, cleaned out, repaired, sealed and put back
into operation. Ball float and/or filling valves to these tanks are to be serviced and
repaired where required. All level control equipment needs to be installed in the
correct levels,

Pressure test and sterilise repaired new installation and equipment.

Reinstate and make good walls, tiling, floors, concrete, finishes, holes, chases,
surfaces, etc, to an acceptable level where any repair, upgrade and/or service work
have been executed.

Record pressure readings on supply to installation.

Materials and equipment to be used for repair items shall be suitable and/or adaptable to the
existing installation and shall comply with the following:

(a)

Galvanized steel pipe installation

{i) Ali gaivanized steel pipes shall be medium gauge miid steel screwed and
socketed pipes to SANS 62 and shall be normalised and marked as such by
the manufacturer. Pipes shall be hot-dip galvanized to SANS 763,

{ii) All fittings shall be malleable cast-iron fittings to SANS 509 and galvanized to
SANS 763.

(iif) All 80 mm diameter and larger pipes shall be joined with Class 16 flanged
couplings to SANS 1123/1600. The bolts, nuts and spring washers to be used
on these joints shall be cadmium-plated.

{iv) In pipe ducts and elsewhere pipes shall be fixed onto walls, soffits, etc, with
approved type of supports, hoiderbats, clamps, etc. Brackets shall be
designed to structurally support and fix the pipe system and shall have encugh
clearance from walls, soffits, etc, to maintain equipment.

(v) Pipes shall be supported according to the manufacturer's specifications at the
following maximum intervals:

NORMAL SIZE HORIZONTAL VERTICAL
(mm) (mm) (mm)
15 dia to 20 dia 1200 1830
32 dia to 40 dia 1830 2450
50 dia to 150 dia 2450 3 050

{vi) All pipes shall be marked according to SANS 10140 or as specified by the
Engineer. All surface pipes shall be painted.

{vii} Pipes shall be installed on the surface, uniess otherwise specified.



(b)

(vii)

(ix)

(x)

{xi)

Provision shall be made for thermai contraction and expansion.

The type of pipe joint compound shall be approved by the Engineer and used
sparingly with good quality hemp. For pipes larger than 80 mm diameter a
jointing compound such as Epidermix 32 shall be used.

Any buried pipe shall have at least 900 mm cover and be coated and wrapped
to SANS 1117 and tested in the presance of the Engineer.

All pipework and fittings shall be pressure tested as spacified.

uPVC underground pipe installations

(i}
(i)
(iil)

(iv)
(v)
(vi)

(vii}

(vii)

(ix)

{x)

(xd)

(xii)

(xiii)

UuPVC piping shall conform to SANS 966 with rubber ring type joints.
All bends shall be uPVC typs fittings with rubber ring joints.

All other fittings such as T-pieces, reducers, flanges, etc, shall be bitumen-
dipped cast-iron rubber ring jointed fittings fo SANS 546,

No solvent weld type fittings will be allowed.
All cast-iron fittings shall be coated and wrapped to SANS 1117.

All pipes shall be laid on a 100 mm sand bedding cradle and covered with
300 mm sand before backfilling.

Pipe trenching and bedding:

MINIMUM BEDDING
AREA COVER TYPE MAIN FILL
Vehicle traffic 1100 Flexible oi Soilcrete
Under surface Bed 600 x'! © pipe Soilcrete
bedding as per g ifed
£+
Other areas 900 SANS 1200 LB AASHTO density

All thrust blocks shall be cast between the pipe and the undisturbed trench
material.

No concrete shall come into direct contact with the uPVC pipe. At the thrust
blocks the bend shall be wrapped with Densopol 80 HT tape or similar

approved.

HDPe pipe connecticns to uPVC pipes up to 40 mm diameter can be done by
means of SG [ron manufactured saddles with the appropriate gaskets and
cadmium-plated bolts and nuts.

All pipe crossings under traffic areas shall be backfilled with soilcrete and
compacted as specified.

All pipework shall be pressure tested with all joints uncovered to the
satisfaction of the Engineer.

Suitably sized air refease valves built into valve chambers shall be installed at
all high points of the pipeline.



(c)

(d)

{xiv)

Duckfoot bends shall be used to all fire hydrants at the foot of fire hydrants.
This to be cast into thrust blocks.

HDPe underground pipe installations

(i)
(i)

(iif)

(iv)
V)

(vi}

(vii)

(Vi)

(ix)

Valves

(i)

All HDPe piping shall be Type 4 HDPe pipe to SANS 533.

All fittings shall be of Plasson compression type and shall conform to ISO/DIS
3458.

All pipes shall be laid on a 100 mm sand bedding cradle and covered with 300
mm of sand or selected material.

All backfilling shall be to the SANS 1200 DB and io the Engineer's approval.

Pipe trenching and bedding:
MINIMUM BEDDING
AREA COVER TYPE MAIN FILL

Vehicle traffic 1100 Flexible pi Soilcrete

Under surface bed 600 YePPE  eiilcrete
beading s per e ed

0
QOther areas 900 SANS 1200 LB SHTO density

No concrete shall come into direct contact with the HDPe pipe. At these points
the fittings shall be wrapped with Densopol 80 HT tape or similar approved.

All pipe crossings under traffic areas shall be backfilled with soilcrete and
compacted as specified.

All pipework shall be pressure tested with all joints uncovered to the
satisfaction of the Engineer.

Suitably sized air release valves buiit into valve chambers shall be instalied at
all high points of the pipeline.

Gate valves underground in valve chambers o connect to UPVC piping {65

mm NB and larger)

Gate valves are to be equipped with non-rising spindle, spherical graphite iron
body to SANS 936 Grade 42, cast-iron nitrile butadiene rubber covered gate,
stainless steel spindle, nitrile butadiene rubber O-rings and seals, cast-iron
bonnet and gunmetal thrust collar to BS 1400 LG2.

The valves shall conform to SANS 664 and/or 665 and shall be capable of
withstanding a working pressure of 1 600 kPa.

The valves shall be fitted with a square key spindle top to close the valves in
clockwise direction and socket ends to SANS 665 to fit into uPVC.

Valves are to be provided with focking devices to lock vaives in open position.



(i)

(iii)

(iv)

Gate valves underground in valve chambers to connect t¢ uPVC piping

The gate valves shail be of the dezincified brass type with brass gate, brass
body, non-rising spindle and BSP threaded socket ends. The valves shall
conform to SANS 776 Ciass 125. The vaives shall be able to withstand a
working pressure of 1 600 kPa. The valve shall be fitted with a hand wheel
on an extended spindle shaft of 700 mm to close in a clockwise direction and
installed to detail.

Gate valves above ground to connect to steel {65 NB and larger)

Gate valves are to be equipped with non-rising spindle, spherical graphite iron
body to SANS 936 Grade 42, cast-iron nitrile butadiene rubber covered gate,
stainiess steel spindle, nitrile butadiene rubber O-rings and seals, cast-iron
bonnet and gunmetal thrust collar to BS 1400 LG2.

The valves shall conform to0 SANS 664 and/or 665, and shall be capable of
withstanding a working pressure of 1 600 kPa.

The valves shall be fitted with flanged ends to SANS 1123/1600, hand wheel
to close the valves in a clockwise direction and installed in an upright position
or sideways to maximum 90° from upright.

These valves shall be equipped with locking devices to lock valves in open
position.

Gate valves above ground (up to 50 mm NB)

The gate valves shali be of the dezincified brass type with brass gate, brass
body, non-rising spindle and BSP threaded socket ends. The valves shall
conform to SANS 776 Class 125.

The valves shall be able to withstand a working pressure of 1 600 kPa.

The valve shall be equipped with a hand wheel fo close in a clockwise
direction.

The valves shall be installed in an upright position or sideways to maximum
90° from upright and shall be so placed with other fittings as fo be removed
without cutting the pipework.

The valves shall be equipped with locking devices to lock valves in open
position.



AA 10 MAINTENANCE TO INSTALLATIONS, SYSTEMS AND EQUIPMENT

AA 10.01 GENERAL

Monthly maintenance responsibilities for each installation including all units and components
as specified, shall commence with access to the site. A difference shall be made in payment
for the maintenance prior to and after practical compietion of repair work.

Maintenance responsibilities of the completed installation shall commence upon the issue of
a certificate of practical completion for repair work, and shall continue for the remainder of the

36-month contract period.

This part of the Contract shall include routine preventative maintenance, corrective
maintenance, and breakdown maintenance, as defined in Additional Specification SA: General
Maintenance, for the specified instaliations described under the section AA 01 of this
document. The meaning of repair could alsc mean corrective maintenance.

The maintenance work to be performed and executed shall be done strictly in accordance with
Additional Specification SA: General Maintenance, and as specified in the Particular
Specification and this specification.

The said maintenance work shall be executed in accordance with the relevant codes of
practice, standards, regulations, municipal laws and by-laws and the manufacturer's
specifications and codes of practice.

The maintenance schedules and frequency shall be developed under the maintenance control
plan to be instituted by the Contractor.

All new equipment, components and materials supplied and instailed under the maintenance
Coniract shaii be furnished with prescribed manufacturer's guarantees.

The maintenance work and items are to be categorised for each maintenance activity under
the following headings:

(a) Rainwater disposal system

(b) Soil and wastewater drainage systems

{c) Domestic water distribution and reticulation systems
(d} Sanitary and brassware equipment

(8) Fire water piped reticulation networks.

AA 10.02 ROUTINE PREVENTATIVE MAINTENANCE

This routine maintenance of the installations, systems and equipment shall be done in
accordance with Additional Specification SA: General Maintenance and the Particular

Specification related to this work,

The routine maintenance work to be performed and executed shall include, but not be limited
to the items listed in tables AA 10.02/1, AA 10.02/2, AA 10.02/3, AA 10.02/4 and AA 10/02/5

below under each heading.

These actions and findings shall be logged and reported on the relevant approved schedules
and reports,
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TABLE AA 10.02/1 - RAINWATER DISPOSAL SYSTEM

NO ROUTINE PREVENTATIVE MAINTENANCE ITEM MAINTENANCE
DESCRIPTION FREQUENCY

1 | Clean out and clear all rainwater gutters and full bores | Monthly
Clean out and clear all catch pits, channel drains and

2 Monthly
floor outlets

3 | Clean and unblock all drain pipes Monthly

4 | Check alignments of gutters Six-monthiy

5 Check a.nd inspect all rainwater outiet gratings and Six-monthly
replace if necessary

6 Check gutter_ and pipe bracketing system and repair Four-monthly
and replace if necessary
Check and inspect manhole covers and frames for .

7 . Six-monthly
damages and replace if necessary

8 | Paint repairs to surface piping and equipment Annually

9 | Visually inspect and report on total system Monthly

TABLE AA 10.02/2 - SOIL AND WASTEWATER DRAINAGE SYSTEM

NO ROUTINE PREVENTATIVE MAINTENANCE ITEM MAINTENANCE
DESCRIPTION FREQUENCY
1 Visually inspect and report on complete installation Monthly
2 | Check, service and clean out grease traps Monthly
3 | Check, service and clean out oil separators Monthly
4 | Check, inspect and clean out all floor drains Monthly
5 | Check, inspect and clean oui all guliies Monthly
6 | Replace broken or missing gully gratings Four-monthly
7 Check, inspect, repair or replace all manhole covers Four-monthl
and frames and builder's work to manholes Y
8 | Check, inspect and repair manhoie benching. Four-monthly
9 Check, inspect, rep?zlr or replace all inspection eyes, Four-monthly
end caps and cleaning eye covers
10 Check, inspect, repair or replace all bracketing Four-monthly
systems
11 Check, inspect, report and unblock any blockage that Monthly
occurs
12 Che.ck, inspect, repair/repiace and clean out all Monthly
equipment traps
13 | Paint repairs to surface piping and equipment Annually
14 | Rodding of all main sewer lines At start of Contract
15 Check, inspect, service, repairfreplace all vacuum and Four-monthiy
two-way vents




TABLE AA 10.02/3 - DOMESTIC WATER DISTRIBUTION AND RETICULATION

SYSTEMS
NO ROUTINE PREVENTATIVE MAINTENANCE ITEM MAINTENANCE
DESCRIPTION FREQUENCY
1 | Visually inspect and report on complete system Monthly
2 | Log all water meter readings Monthly
3 | Log all pressure gauge readings Monthiy
4 | Check, inspect, report and repair leaks Monthly
5 | Replace all valve gaskets, gland packings and seals Annually
6 Sam_ple water supply and chemical analyses to be Annually
provided by approved company
Bulk Water storage tanks to be emptied, cleaned out,
7 1. . Annually
inspected, repaired and resealed where necessary
8 Check, mspect,_ service, repair and readjust all Six-monthly
pressure-reducing valves
9 | Check, inspect and test operation of all valves on site Monthly
10 | Clean out all strainers Monthly
11 Check, inspect, se_rwce test and repairfreplace all Six-monthly
safety and expansion release valves
12 Check, inspect, repair or replace all bracketing Six-monthly
systems
13 Check, inspect, service, repair/replace all air release Six-monthly

valves and vacuum breakers

14 | Check, service, repair or replace all ball float valves

Four-monthly

15 installations

Check, inspect, test, service, repair/replace all geyser

Six~-monthly

18
return valves

Check, inspect, test, service and repair/replace all non-

Four-monthiy

17 | Paint repairs to piping, fittings and equipment

Annually

TABLE AA 10.02/4 - SANITARY AND BRASSWARE EQUIPMENT

flushing mechanisms

NO ROUTINE PREVENTATIVE MAINTENANCE ITEM MAINTENANCE
DESCRIPTION FREQUENCY

1 | Visually inspect and report on complete installation Monthly

2 | Inspect, repair/replace WC seats and covers Monthly

3 | Replace all tap washers Six-monthly

4 | Replace all tap gland packings Six-monthly

5 Check, mspgct, repair, fix anFI where necessary Four-monthly

replace sanitary ware mountings and brackets
6 Check, inspect, service, repair/replace all cistern Monthly

7 | Check, inspect, service, repairfreplace all brassware

Four-monthly

Check, inspect, service, repair/replace all sanitary

8 Four-monthly
ware

9 Check, inspect, service, repair, readjust all flushing Four-monthly
valves

10 Replace all ﬂu.shlng valve intemal parts with Once per Contract
replacement kits

11 Stained equipment tq be cleaned with approved Six-monthly
manufacturer's cleaning agent

12 | Check, inspect, report and repair all leaks Monthly




AA 10.03

AA 10.04

NO ROUTINE PREVENTATIVE MAINTENANCE ITEM MAINTENANCE
DESCRIPTION FREQUENCY

13 | Check, inspect, repair/replace all shower gratings Four-monthly

14 | Paint repairs to all equipment Annually

15 Check, inspect, repair, service, replace all missing Six-monthly
valves

16 | Replace missing tap handles As occur

17 | Replace missing bath, basin, sini, etc, plugs As occur

TABLE AA 10.02/5 - FIRE WATER PIPED RETICULATION NETWORKS

NO ROUTINE PREVENTATIVE MAINTENANCE ITEM MAINTENANCE
DESCRIPTION FREQUENCY
1 | Visually inspect and report on complete system Monthly
5 Report ang_r failures/breakage of fire fighting equipment Monthly
to the Engineer
3 | Log all pressure gauge readings Monthly
4 | Replace all valve gaskets, gland packings and seals Annually
Water storage tanks to be cleaned out
5 C Annually
resealed/repaired if necessary
6 Check, inspect, service, repair/replace all non-return Four-monthly
valves and backflow preventers
7 | Check, inspect, report and repair all leaks Monthly
8 Inspect, service, readiust and calibrate all pressure Four-monthly
gauges
9 | Paint repairs to piping, fittings and equipment Annually
10 Check, inspect, repair or replace all bracketing Four-monthly
systems

CORRECTIVE MAINTENANCE

The corrective maintenance of the installations, systems and equipment shall be done in
accordance with Additional Specification SA: General Maintenance and the Particular

Specification related to this work.

The Contractor shall inspect and check all equipment, materials, systems and instailation for
any pending breakdowns, maladjustments or anomalies of equipment.

The Contractor shall report and take actions to correct such deficiencies.
BREAKDOWN MAINTENANCE

Breakdown maintenance of the installations, systems and equipment shall be done in
accordance with Additional Specification SA: General Maintenance.

All breakdown problems experienced shall be acted upon within the time limitations allowed in
the General Maintenance documents.

All breakdown maintenance shall be done in accordance with the related specifications,
standards, regulations and codes.

The Contractor shall have access to the necessary spares, equipment and tools for the
expected breakdowns.
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TECHNICAL SPECIFICATION

AB BUII_...DING ELECTRICAL INSTALLATIONS

CONTENTS

AB 01 SCOPE

AB 02 STANDARD  SPECIFICATIONS, REGULATIONS, CODES AND ADDITIONAL

SPECIFICATIONS b
OPERATING AND MAINTENANCE MANUALS AND ASBUILT INFORMATION

AB 03
AB 04 TEST AND INSPECTION FOLLOWING COMPLETION OF REPAIR WORK
AB.05 LOGGING AND RECORDING PROCEDURES
"AB 06 MAINTENANCE TOOLS AND SPARES
AB.07 QUALITY ASSURANCE SYSTEM
AB 08 RE-COMMISSIONING OF INSTALLATION
AB 09 REPAIR WORK TO' INSTALLATION SYSTEMS
~AB.10 INSTALLATION TECHNICAL DETAILS
AB 11 ‘MAINTENANCE OF BUILDING ELECTRICAL INSTALLATIONS
AB 01 SCOPE
AB 01.01 This specification comprises all aspects regarding the maintenance and servicing of building
electrical systems. Building electrical systems comprise:
(i) .- - Distribution boards and low voltage cable
(ii) - Interior and-exterior lighting of buildings
-{ii} - - - Small power and fixed appliances
(iv) - Earthing and lightning protection system
AB 01.02 This specification shalt form.an integral part of the maintenance and servicing contract

document and shall be.read in conjunction with portion 3, the Additional Specifications
included with this document.

STANDARD SPECIFICATIQNS. REGULATIONS AND CODES

AB 02.01 The latest edition, including all amendments up to date of tender of the following specifications,
publication and codes of practice shall be read in conjunction with this specification and shall
be deemed to form part thereof.
AB 02.02 SANS Specifications
-General Distribution | LV cables Lighting Earthing and | Small power installation
and meter. | and system lightning Power Conduits, power
boards conductors protection outlets gkirting, cable trays
. system and ducting
SANS 10142 | SANS 152 ' SANS 10114 | SANS 03 SANS 152 SANS 950
SANS 10140 | SANS 156. | SANS 10198 | SANS 163 SANS 10199 | SANS 164 SANS 1065
SANS 10400 | SANS 172 | SANS 1411 SANS 1012 SANS 1084 | SANS 1085
SANS 10222 SANS 1507 | SANS 1084 SANS 1239
N SANS 1250
SANS 1279
! . SANS 1777
SANS 10114
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AB 02.03 Department of Public Works Specrflcatlons PW. 774 and PW 343. ’

AB 02.04 Occupational Health and Safety Act of 1993: Constructlon Requiations, 2003 as
promulgated in Government Gazette No 25207 and Regulatlon Gazette No 7721 of 18

July-2003. . B e T T L % Lo e el

AB 02.05 Manufacturer’s specifications and installation instructions.

AB 02.06 Additional requirements

Equipment and material installed shall be new and unused.
Luminaires, control gear, isolators and power outlets shall bear the SANS, IEC, 1SO or DEKRA
mark of quality. The Contractor shall ensure that all safety regulations and measures are
applied and:enforced. dunng repair. and maintenance work- on cablmg, wmng, d|str|but|on
boards tumlna|res power pomts and t'xed appllances : g RS

AB 03 OPERATING AND MAlNTENANCE MANUALS AND ASBUILT INFORMATION

AB 03.01 No operatmg and malntenance manuals shall be developed for thls sectron :?. o
The contractor shall use the maintenance control plan to schedule preventative maintenance
actions.

AB 04 TgSfS ANﬂNSPEG‘l’lONS FdLLOWII\lG-CQIldPLETION OF REPAIR WORK:

AB 04.01 All systems are 'to- be re-checked by the Contractor prior to.commissioning. - .Copies of-all
checks and tests of each mstallatlon shall be presented to the Englneer for approval before -
re- com’mrssromng takes place: .- - A R g N B :

AB 04.02 itis the responsnblilty of the Contractor to provrde aII Iabour accessories and properly
calibrated and certified measuring instruments necessary to record the followmg ,parameters .

AB 04.02.01  Continuity of ring final circuit conductors e o -' . i '

AB 04.02.02 Continuity of protective conductors, mcludrng main and supplementary eqmpotenha! bondrng

AB 04.02.03 Earth electrode resistance

AB 04.02.04 Insulationresistance .. - o7 < A L SRR A LR L

AB 04.02.05 Polarity ' }

AB 04.02.06 Earth fauli loop impedance

AB 04.02.07 Operation of residual current devices

AB 04.02.08 Phase voltage -

AB 04.02.09 Current per phase

AB 04.02.16¢  lllumination levels in Jux - . . a0

AB 04.03 The Contractor is respon5|ble for the arrangement of such tests ‘He shall glve at least 72
hours notice to the Engineer prior to the test date. A . =:

1 '

AB 05 LOGGING AND RECORDING PROCEDURES a N

AB 05.01 The Contractor shall as’ part of this Contract institite a Recordmg system as part of Fiis
Maintenance Controi Plan as defined- in the Additional” Specification SA — Gereral -
Maintenance. This shall consist of a Record book which shall be utrllsed to log and ret:ord 'all ‘
faults, system checks breakdowns mamtenance v15|ts mSpec‘trons etc. : ;, -

AB 05.02 The'loghook shall be sto.r‘ed in a safe plaee and shall only be"ufilised by the Contractor and -

Engineer.- A-copy of the monthly entries and recordings into this logbook shall be submitted
by the Contracter together with his monthly report to the Engineer.




AB 05.02.01
AB 05.02.02
AB 05.02.03
AB 05.02.04

AB .3

This logbook shall be structured o at ieast inciude the foiiowing:

Bi-annual inspection and testing of all systems.
Monthly lamp inspection and maintenance actions.
Annual earthing test report.

Bi-annuai inspection and testing of distribution boards.

MAINTENANCE TOOLS AND SPARES

AB 06.02

AB 06.03

AB 06.04

On commencement of the Repair and Maintenance Contract, the Contractor shall supply and
deliver certain Tools and Spares to the User Client. These tools and spares will be the property
of the Department of Public Works. Any deficiencies or short fall or damaged Tools and
Spares during the contract shall be replaced with new equipment / material.

The Tools and Spares shall be kept safe in a lockable store room on site. The Contractor shall
provide his own lock for the designated store room. The inventory of the Tools and Spares
shall be verified on a monthly basis. Any short fall shall be replaced by the Contractor as part
of his responsibility under this contract.

The Tools and Spares shall at least include the following;

20 of 18W Compact fluorescent globes
20 off PL 9W lamps

20 off 21W lamps

50 off 36W fluorescent lamps

20 off 58W fluorescent lamps

20 off 18W fluorescent lamps

10 off 250W HPS lamps

5 off 70W HPS lamps

5 x 250W Metal Halide Lamps

5 of 250W Mercury vapour lamps

10 of Stove type fuses various types and sizes

4 of 150mm Solid Stove Plate

4 of 200mm Solid Stove Plate

4 of Stove oven top elements

4 of Stove oven bottom elements

4 of Geyser elements

4 of Geyser thermostats

Distribution Kiosk keys: combination (2x square, trianguiar and round hole with stubs

Tools and Spares: Measurement and payment

lie Unit
(a) Supply of Tools and Spares No

The unit of measurement shall be the number of Tools and Spares supplied.

The tendered rate shall include full compensation for the supply and delivery of the Tools and
Spares as specified.

AB 07 QUALITY ASSURANCE SYSTEM

AB 07.01

AB 07.02

Following formal approval of his Quality Assurance system by Engineer, the Contractor shall
implement the approved QA system.

Records of this QA system shall be kept throughout the duration of the contract and shail be
submitted to the Engineer as required by the Department.



AB 08

AB 08.01

AB 08.02

AB 08.03

AB 09

AB . 4

RE-COMMISSIONING OF INSTALLATION

On practical completion of the repair work, the contractor shail re-check and put ail systems
into operation.

All commissioning shal! be performed by the Contractor, to the satisfaction of the Engineer.
The Contractor shall confirm in writing that all systems have been repaired according fo

specification and are fully operational.

All installations shail be energised for a minimum continuous period of 96 hours immediately
prior to the Engineer’s Practical Completion inspection to verify lamp stability and reliability of
power reticulation

REPAIR WORK TO LIGHTING INSTALLATIONS

AB 09.01

AB 09.02
AB 09.03

AB 09.04

AB 10

The various electrical systems shall be repaired during the first phase of the repair and
maintenance contract.

The scope of the repair work shall include, but shall not be limited to the activities listed below.

The Contractor shall record the repair actions in tabuiar format before the Contiactor’s
responsibility for maintenance commences.

Repair work shall be executed within the approved period for repairs as new equipment and
material shall be supplied with guarantee confirming defects liability period of 12 months from
date of practical completion. These guarantees shall be in favour of the Department of Public

Works.

_NSTALLATION TECHNICAL DETAILS

AB 10.01

AB 10.01.1

AB 10.02

AB 10.02.01

Installation description

Repair and maintenance work of the building electrical systems shall be categorised under the
following groups of installations:

Kosi Bay port of entry — See attached layout plan

installation A:

Office Building

Ablution Block

Park Home / Offices x3

FSM Temporary Barracks x 4

FSM Kitchen

Mobiie Abiution Block

House Type 1 : 2 Face Brick Houses
Generator Room

LV Room

Scope of repair work
Note: ANl work quoted for shall include the necessary accessories and

consumable items to complete the work.

Distribution boards and cabling

(a) Service distribution boards: inspect and clean the distribution boards treat the
enclosure for meisture ingress and corrosion.



AB 10.02.02

AB.5

{b) Check for rigidity and fastening of equipmeni trays, panels, doors and handling
devices,

(c) Check iocking mechanism and fit padlock. All padlocks shall be of local manufacture
with brass bodies and 75 mm chrome shackles. Three keys (with PVC iabels) shall
be provided for each lock.

(d) Replace damaged or missing faceplates, doors, mounting frames, handles, thumb
catches, efc.

(e) Check operation of distribution board equipment and meters, replace if faulty or
damaged with an approved type.

{f Remove all obsolete equipment and meters.

(9) Check and fasten wiring and cable terminations.

{h) Re-arrange wiring and equipment to give a neat installation.

(i) Trace incoming and outgoing circuits and label the wires/cables. Label all wiring and
cabling with markers similar to Grafoplast Trasp PVC

) Fit labelling and legend cards — neatly typed - and blank face plate covers,

(k) Replace the distribution boards if required and approved by Engineer. Check and
measure earth bar and earth continuity connections

(1) Test all earth leakage protectors and replace if dysfunctional.

{m) Test all circuit breakers and replace if dysfunctionai.

(n) Replace all circuit breakers that are rated below 5 kA.

{0) Ensure lightning arrestors are installed in all distribution boards and replace faulty
units immediately.

{p) Check earth bar and record

Lighting system (Ensure that the circuits are switched off and dead before working gn any

electrical item

(a) indoor luminaires

(i) Operational and complete luminaires

Remove lamps and wash luminaire body with detergent. Clean
polycarbonate diffusors with detergent. Clean polished pure aluminium
diffusors / reflectors with benzene.

- Check condition of luminaire seal, entrance gland, lamp holder and internal
wiring.

- Ensure that earth stud and earth connection is sound.
Replace missing screws, catches, bolts and plugs.

- Check condition of suspension cords of pendant luminaires.



(b)

{c)

(d)

AB.6

Re-lamp.

- Replace damaged pendant light fittings with ceiling mounted flat round light
fittings wit 2x 18W compact fluorescents or simitar

(i) Damaged or incomplete luminaires
Remove luminaire.
Replace luminaire and reconnect.

- Fit new lamps.

(i) Fluorescentluminaires 2400mm long
- Remove luminaire.
Replace luminaire with 1500mm double flucrescent luminaire.
- Fit new lamps.

Light switches

Note:  All light switches shall have steel faceplates with permanent glued Multi-
layered phenolic plastic labels similar to Traffolite

Remcve switch cover.
- Check continuity of earth connection.

Fasten crews holding connected wires
- Check operation of switch and replace if suspect.
- Replace switch cover, fit new csk stainless steel screws if required.
Photocells

Wash translucent body with detergent.

Cover photoceil and verify operation.

Check bypass manuai switching circuit.
- Enclose all exposed wiring in 16 mm @ Sprague or tube.
- Install photoceli in a dummy bulkhead to protect it from vandalism if necessary
Floodlight and bulkhead luminaires

Remove lens and lamp. Wash lens thoroughly.
- Wash luminaire body with detergent.

Clean polished pure aluminium reflectors with benzene.

Check condition of internal wiring, capacitor, ballasts and starters.
- Check condition of neoprene seal and replace if worn or damaged.

- Check condition of lamp holder.
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Seal conduit and wiring entry with silicone to eliminate water ingress.
- Fit new lamp.

Check condition of earth stud and luminaire earth connection.

Replace all missing screws, lens catches, bolts.

- Close cover securely, check stirrup bolts.

SCHEDULE OF LUMINAIRES

' TYPE

DESCRIPTION

>

2 x 58W SABS OPEN CHANNEL FLUORESCENT LUNINAIRE — VOLTEX LIGHTING TYPE : Ri/T-
258 88

2 x 36W SABS OPEN CHANNEL FLUORESCENT LUNINAIRE - VOLTEX LIGHTING TYPE - R1/T.
236 SS

1 x 58W SABS OPEN CHANNEL FLUORESCENT LUMINAIRE - VOLTEX LIGHTING TYPE : R1/T-
158 8§

O O @

1x 36W SABS OPEN CHANNEL FLUORESCENT LUMINAIRE - VOLTEX LIGHTING TYPE : R1/T-
136 SS

m

2 x 58W SABS IP 55 FLUORESCENT LUMINAIRE - VOLTEX LIGHTING TYPE ; C2-258SS WITH
WATERTIGHT DIFFUSER

e

3X 36W RECESSED MOUNTED FLUORESCENT LUMINAIRE WITH SINGLE PARABOLIC
REFLECTOR

2X 36W RECESSED MOUNTED FLUORESCENT LUMINAIRE WITH SINGLE PARABOLIC
REFLECTOR

I ®

2X 18W RECESSED MOUNTED FLUORESCENT LUMINAIRE WITH SINGLE PARABOLIC
REFLECTOR

3X 18W RECESSED MOUNTED FLUORESCENT LUMINAIRE WITH SINGLE PARABOLIC
REFLECTCR

2X 68W SURFACE MOUNTED FLUORESCENT LUMINAIRE WITH SINGLE PARABOLIC
REFLECTOR

~

70W HPS B40 BRITELITE WALL MOUNTED BULKHEAD LUMINAIRE : VOLTEX LIGHTING TYPE
B40-70W HPS

BULKHEAD LUMINAIRE - VOLTEX LIGHTING TYPE: B10 WITH 2XPL9 LAMPS

BULKHEAD LUMINAIRE - VOLTEX LIGHTING TYPE: B10 WITH 21 W DULUX EL ECO LAMP

DECORATIVE ROUND BULKHEAD — RADIANT TYPE: WT2A

DECORATIVE ROUND BULKHEAD WITH GRID — RADIANT TYPE: WT2G

250W HPS FLOODLIGHT LUMINAIRE : VOLTEX LIGHTING TYPE : L14ST-250 HPS

250W MV LOWBAY DOWNLIGHTER BEKA TYPE: BEKATEC 250W HPS

400W MV SABS APPROVED HIGH BAY LUMINAIRE WITH AUTO LIGHT SIMILAR OR EQUALT
TC BEKA BAY

BOWL TYPE IP55 BATHROOM FITTING WITH CERAMIC LAMP HOLDER WITH DULUX EL ECO
21W/E27 LAMP

DECOR ROUND CHEESE BULKHEAD 250 MM GLASS BOWL-ILM TYPE: DEC/RND/CHS/250
WITH 21 W DULUX EL ECO LAMP

WALL MOUNTED DECOR SPOT LIGHT ILM TYPE : ACC/SPT/100

CEILING MOUNTED 3 LIGHT DECORATIVE LUMINAIRE WITH GLASS CUPS AND DULUX EL
ECO 21W/E27 LAMPS

§<C-|UJ;UO'UOZ§|—

CEILING MOUNTED 2 LIGHT DECORATIVE LUMINAIRE WITH GLASS CUPS AND DULUX EL

ECO 21W/E27 LAMPS
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TYPE|DESCRIPTION

X CEILING MOUNTED SINGLE LIGHT DECORATIVE LUMINAIRE WITH GLASS CUPS AND DULUX
EL ECO 21W/E27 LAMPS

BULKHEAD LUMINAIRE - BEKA TYPE SERIES 30: WITH 2XPL9W CFL LAMPS

Z CEILING FAN WITH 1 X GLASS CUPS AND 100W GLS LAMPS

AA  |12XPL26W DOWN

LIGHTER VOLTEX LIGHTING TYPE : CAS/S-2PL26

AB  |21W DOWN LIGHTER VOLTEX LIGHTING TYPE : CAS/S-21W

AB 10.02.03 Power outlets and fixed appliances {Switch Socket outlets)

Note: All power outlets shall have steel faceplates with permanent glued Multi-layered
phenaolic - similar to. Traffolite - plastic labels.

(@)
(b}
(c)
(d)
(e)

®
(9}
(h)

AB 10.02.04 Earthing,

Inspect ali power outlets and verify earthing.

Check contact points and tighten screws.

Replace missing screws and covers for outlet and draw boxes.
Repiace missing, faulty or damaged socket outlets and plugs.

Check conditions and operation of local isolators and control switches for fixed
equipment and replace if faulty, damaged or missing.

Check earthing of fixed appliances and test for earth continuity.

Inspect cable and wireways.

Check for rigidity and fastening of the cable ducts, ladders, ducting, powerskirting
and surface conduiting, fasten or replace if loose or damaged, check earthing and
test for earth continuity.

bonding and lightning protection of buildings and structures

(a)

(b)
(c)
(d)

{e)

Check earthing and bonding of outlet points, equipment, ¢cable and wireways,
fixed appliances, water and gas pipes, etc.

Check instalfation and termination of protective conductors and earth electrodes

Test for earth continuity.

Provide 6 mm? copper earth wire jumper between roof cladding and all gutter
downpipes. Fasten with lugs and galvanized zinc bolts. Typically ten downpipes
per housing unit. Earth at least two gutter downpipes by means of 16 mm? green
insufated earth wire connected to 1,2 m earth electrode by msans of cadwelding.

Typically two downpipes per 25 m long housing unit.

Installation of 50 mm? aluminium roof conductor in galvanised conduit from the roof
cladding against the building to the earth electrode.
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AB 10.03 Repair work: measurement and payment
AB.01 Distribution boards and cabling

item Unit
AB.01.01 Service distribution board No

The unit of measurement shail be the number of distribution kiosks or boards serviced as
specified in Clause AB 10.02.

The tendered rate shall include full compensation for the opening of the distribution board or
kiosk, internal cleaning of the enclosure, cleaning of equipment and meters, removal of
obsolete distribution board equipment, re-arrangement of equipment and wiring, treatment of
the enclosure for moisture ingress and corrosion, vermin protection, fastening and / or
replacement of wiring, tracing of outgoing circuits, labelling of outgoing wiring and MCB's and
cable terminations and earth testing.

The tendered sum shall further include for replacement of damaged, missing or faulty
distribution board switchgear, meters, face plates, mounting frames, handling devices, doors,
tabelling with engraved Multi-layered phenolic similar to Traffolite plastic labels, neutral bars,
earth bars etc. Al downstream circuit breakers shall be rated at 6 kA fault level.

lte Unit
AB.01.02 Replace distribution board No

The unit of measurement shall be the number of distribution boards removed and replaced if
replacement is approved by Engineer,

The tendered rate shall include full compensation for the dismantling of the DB equipment,
removal of the dilapidated enclosure, supply and installation of an epoxy painted new
enclosure, mounting frames, plates, equipment, meters, tracing of outgoing circuits, labelling

etc.

The tendered sum shall further inciude for re-wiring of the board, cable termination, cable
iabelling, remedial builders work and earth testing.

Ite Unit

AB.01.03 Replace cabling

The unit of measurement shall be the linear length of cabie supplied and instalied.

3

The tendered rate shall include full compensation for the removal of the existing cabling;
supply, handling, installation and termination of the specified type of cable. The second hand
vaiue of the cable shail be subtracted from the tendered price,

This rate shall further include for the supply of all cable ties, clamps and other material
hecessary to ensure that the installation conforms to the specification.
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ltem Unit

AB.01.04 Replace wiring

The unit of measurement shall be the linear length of conductors supplied and instailed.

3

The tendered rate shall include full compensation for the removal of the existing conductors,
the supply, handling, installation, pulling in conduit and termination of the specified type of
conductor. The second hand value of the cable shall be subtracted from the tendered price,

This rate shall further include for the supply of all cable ties, labelling, and other material
necessary to ensure that the wiring conforms to the specification.

ltem Unit
AB.01.05 Jointing and termination of cables No

The unit of measurement shall be number of cable joints or terminations.

The tendered rate shall include full compensation for the cost for providing joint kits, complete
with compound, ferrules and cable lugs, the cost for cutting the cable, handling and fitting kits
and the cost of testing the joints and terminations. Position of joints shall be indicated on as-
built drawings, submitted to the engineer before payment wili be made

item Unit
AB.01.06 Supply and install padlocks No

The unit of measurement shall be number of padlocks supplied and installed.

The tendered rate shall include full compensation for the ordering, supply and installation of
the 76mm locally manufactured padiocks and locking devices as well as fitting each of the
three keys with purpose-made PVC labels.

Ite Unit
AB.01.07{a) Excavate in all materials for trenches, backfill
compact and dispose of surplus material m?

The unit of measurement shall be the volume in cubic meter of material excavated from
trenches.

The tendered rate shall include full compensation for clearing and grubbing the trench areas,
for excavating the trench, preparing the bottom of the trench, separating material unsuitable
for backfill and dealing with any surface or subsurface water.

The tendered rate shall furthermore cover the cost of installing the sand bed and sand cover,
backfilling, compacting and disposing of the surplus material.

Ite Unit

AB.01.07.(b) Removal and reinstating of pavin m?

The unit of measurement shall be the area in square meter of material removed for trenching
of paved areas.

The tendered rate shall include full compensation for the removal and re-instatement of paved
areas.
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AB.01.08 Supply and install UPVC cable sleeves m

The unit of measurement shall be the linear length in meter of the cabie sieeves supplied and
installed.

The tendered rate shall include full compensation for the supply, delivery, handling and
installing the specified sleeves including the all the required, couplings, steel draw wires and

piugs.
ltem Unit

AB.01.09 Supply and install plastic warning tape

The unit of measurement shall be the linear length in meter of the plastic warning tape supplied
and installed.

3

The tendered rate shall include full compensation for the supply, handling and laying of the
plastic warning tape.

c
=2
=t

ltem

AB.01.10 (a) Supply and installation of low voltage cable

The unit of measurement shall be the length of low voltage cable supplied and installed.

®

The tendered rate shail include full compensation for providing the cable, the cost for handling,
fitting and laying of the cable.

c

ltem ni

AB.01.10 (b} Termination of the low voltage cable No

The unit of measurement shall be the number of low voitage cable terminations.

The tendered rate shall include full compensation for providing the cable glands and shrouds,
the cost for handling, fitting and cutting the cable.

c
=4

ite

3
|

|

AB.01.10{c)  Jointing of low-voltage cable No
The unit of measurement shall be the number of LV-cables joints.

The tendered rate shall include full compensation for the cost of providing the joint kits, cutting
of the cable, handling and fitting the kits and the cost of testing the joints.

5
c
=,

®

te

AB.01.11 Supply and install earth continuity conductor

The unit of measurement shail be the linear length in meter of the earth continuity conductor
supplied and installed.

The tendered rate shall include full compensation for procuring, furnishing and laying the
specified earth continuity conductor.

|C
=4

tel



AB.01.12

AB.01.13

AB.01.14

AB.01.15

AB.01.16

AB.01.17

AB.01.18

AB 12

Termination and connect earth continuity conductor No
The unit of measurement shall be the number of earth continuity conductors terminated and
connected.

The tendered rate shall include full compensation for supplying all the material required to
terminate and connect the earth continuity conductors and the connecting thereof to the earth

bars, including label tags.

Itern Unit
Supply and installation of circuit breakers No

The unit of measurement shali be the number of circuit breakers supplied and installed.

The tendered rate shall include full compensation for the supply and installation of the specified
type and size of circuit breaker, including printed PVC labelling.

ltem Unit
Supply and installation of isolators No

The unit of measurement shall be the number of isolators supplied and installed.

The tendered rate shall include full compensation for the supply and installation of the specified
isolator, including printed PVC labelling.

lte Unit
Supply and install contactors No

The unit of measurement shall be the number of contactors supplied and installed.

The tendered rate shall include full compensation for the supply and installation of the specified
type of contactor, including engraved labelling on rear tray.

ltem Unit
Supply and install switching timers No

The unit of measurement shail be the number of switching timers supplied and installed.

The tendered rate shall include full compensation for the supply and installation of the specified
type of switching timer, including labelling.

ltem Unit
Supply and install earth leakage units No

The unit of measurement shall be the number of earth leakage units supplied and installed.

The tendered rate shail include full compensation for the supply and installation of the specified
type of earth leakage units, including labelling.

lte Unit

Supply and install fuses for lightning protection of electronic equipment No

The unit of measurement shall be the number of fuses supplied and installed.

The tendered rate shall include full compensation for the supply and installation of the specified
type of fuse, including engraved label indicating fuse rating.
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Ite Unit

Suppiy and install surge arrestors No

The unit of measurement shall be the number of surge arrestors supplied and installed.

The tendered rate shall include full compensation for the supply and installation of the specified
type of surge arrestors, with visual indication.

ltem Unit

Supply wire marker and labelling kit and mark
all cabies and electrical eguipment No

The unit of measurement shall be the number of specified wire marker kits supplied.

The tendered rate shall include full compensation for the procurement and delivery of the cable
marker kit as specified.

ltem Unit

Supply and install DIN rail analogue kWh enerqy
meters single phase and three phase No

The meters shall comply to IEC 61036 80 A 230V and 415V Class 1

The unit of measurement shall be the number of meters installed and connected

Lighting system

fte Unit
Re-lamp and clean luminaire No

The unit of measurement shall be the number of lamps replaced.

The tendered rate shall include full compensation for the supply and installation of the specified
lamp according to the manufacturer's instructions.

Replacement date must be written on famp.

ltem LUnit

Service luminaire No

The unit of measurement shall be the number of luminaires opened and serviced In
accordance with Clause AB 10.02.

The tendered rate shall include full compensation for the sefvicing of the iuminaire, inciuding
washing, checking of seals, glands, lamp holders, cleaning of diffusers, tightening of fixing
screws and bolts, corrosion protection and the checking of earthing continuity and aiming
angle if applicable. All external iuminaire conduit entries are to be sealed with silicone, which

cost is included in this payment item.

The tendered rate shall further include for replacement of the luminaires internal wiring where
applicable and the tightening of all connections
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ite Unit
Repair luminaire No

The unit of measurement shall be the number of luminaires replaced.

The tendered rate shall include full compensation for the removal of the existing luminaire and
for the repair and installation of the light fitting complete with lamp and control gear, acceording
to manufacturer’s instructions.

ltem Unit
Replace light switch No

The unit of measurament shall be the number of light switches replaced.

The tendered rate shall include full compensation for the removal of the existing light switch
and for the supply and installation of the specified type of light switch to manufacturer's
instructions. Light switch face plate shall be fitted with an engraved Multi-layered phenolic
plastic label as per Nosa-standard, cost of, which is inciuded in rate.

c
=

Ite

Replace photo-electric switch {photocell No
The unit of measurement shall be number of photocel! units replaced.

The tendered rate shall include full compensation for the supply, connecting and testing of the
switch.

The rate shall further include full compensation for the cost of providing and installing all
hardware, screws, wall plugs, 16 mm @ Sprague/tube and other material required to install the
phote slectric light switch in accordance with the manufacturer’s specification.

The tendered rate shall further compensate for the supply and installation of the photocell
inside a dummy B10 bulkhead where required.

tem Unit
Replace luminaire diffuser No

The unit of measurement shall be number of luminaire diffusers replaced.

The tendered rate shall include full compensation for the supply and installation of the specified
type of diffuser, including fixing screws and clips.

lte: Unit
Service light switch No

The unit of measurement shall be the number of light switches opened and serviced.

The tendered rate shall include full compensation for the servicing of the light switch, internal
cleaning of the enclosure, spray painting of the cover plate, inspection of the wiring and
connection points, earthing, etc.

The tendered sum shall further include for replacement of any missing covers and fixing screw
and earth testing. Light switch face plate shall be fitted with an engraved Multi-layered
phenolic plastic label, cost of, which is included in rate.



AB.02.08

AB.02.09

AB.02.10

AB.03

AB.03.01

AB.03.02

AB.15

ltem Unit

Strenqgthening the roof beam structure to
carry the load of luminaires/fan lights No

The unit of measurement shall be the number of fuminaires fastened to the installed beams

The tendered rate shall include full compensation for the removal, disconnect, cleaning,
storage (4 weeks) reinstallation, reconnection and testing of the luminaire.

The rate shall further include full compensation for the installation of 2 x 700 mm supporting
timber members above the ceiling (114 x 38 Par SA Pine) and the mounting of 63 mm @ round
conduit outlet box complete with 2 x 4 x 60 mm galvanised screws.

Item Unit
Replace Lamp Holder No

The unit of measurement shall be the number of tamp holders replaced.

The tendered rate shall include full compensation for the removal of the existing lamp holder
and for the supply and installation of the specified type (ceramic) of lamp holder to the
manufacturer's instructions.

c

ltem ni

Replace Luminaire internal components No

The unit of measurement shall be the number of SANS approved internal luminaire
components replaced.

The tendered rate shall include full compensation for the removal of the defective component
and jor the supply, installation and testing of the specified tyoe of component to the
manufacturer's instructions.

Small power and fixed appliances

Item Unit
Replace socket outlet No

The unit of measurement shall be the number of socket outlets replaced.

The tendered rate shall include full compensation for the removal of the existing socket outlet
and the supply and installation of the specified type of socket outlet.

All socket outlets shall be supplied complete with cover piates and boxes where reguired. The
tendered rate shall therefore inciude for the supply of the cover plates and fixing screws where

applicable. Outlet face plate shall be fitted with an engraved, Multi-tayered phenolic plastic
label as per Nosa-standard, cost of, which is included in the rate.

ltem Unit
Replace switch isolator No
The unit of measurement shall be the number of isolators supplied.

The tendered rate shall include full compensation for the supply and installation of the specified
type of isolator or controi unit.
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The tendered sum shall further include for the provision of 3 wire single phase or 4 wire, 3
phase connections to the fixed appliance as required. Isolator face plate shall be fitted with
an engraved Multi-layered phenolic plastic fabel as per Nosa-standard, cost of, which is

included in the rate.

item Unit
Replace plug tops No

The unit of measurement shall be the number of plug tops replaced.

The tendered rate shall include full compensation for the supply and instaliation of the required
type and colour of plug top.

3
c
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lte

Replace conduit (20mm and 25mm dia. galvanised steel}

The unit of measurement shall be the linear meter of conduit supplied and installed.
The tendered rate shall include full compensation for the supply and installation of the specified

type and size of conduit, including all fixing accesscries.

c
=3

te

Replace wiring channel

The unit of measurement shall be number of iinear meter of wiring channel replaced.

© |

The tendered rate shall include full compensation for the supply and installation of the specified
type of wiring channel with § x 60 mm fasteners, including the cover and all the necessary

accessories.

ltem Unit
Replace connection from switch isolator to fixed appliance No

The unit of measurement shall be number of connections made.

The tendered rate shall include full compensation for the removal of the existing old connection
and the supply and installing of the connections to the fixed appliances.

c

nit

liem

Service socket outlet No

The unit of measurement shail be the number of socket outlets opened and serviced.

The tendered rate shall include full compensation for the servicing of the socket outlet internal
cleaning of the enclosure, inspection of the wiring and contact points, fastening of the screws,
switching mechanism, if applicable, earthing, etc. Outlet face plate shall be fitted with an
engraved, Multi-layered phenolic plastic label as per Nosa-standard, cost of, which is included

in the rate.

The tendered sum shall further include for replacement of any missing outlet covers and fixing
screw and earth testing.
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ltemn Unit

Service isolator No

The unit of measurement shall be the number of isolators opened and serviced.

The tendered rate shall include full compensation for the servicing of the isolator, intemal
cleaning of the enclosure, inspection of the wiring and connection points, earthing and
connections to the fixed appliance. Isolator face plate shall be fitted with an engraved Multi-
layered phenolic plastic label as per Nosa-standard, cost of, which is included in the rate.

The tendered sum shall further include for replacement of any damaged or missing outlet
covers and fixing screw, connections to appliances including earth continuity testing.

Ite Unit
Replace power skirting m

The unit of measurement shall be the linear metre of power skirting supplied and installed.

The tendered rate shall include full compensation for the removal of the existing power skirting,
the supply and installation of the specified type and size of powerskirting including all
accessories.

ltem Unit

Supply and install Aluminium alloy cable junction box No

The unit of measurement shall be the number of Aluminium alloy cable junction box supplied
and installed.

The tendered rate shall include full compensation for the supply and insiallation of the specified
type of Pratiey box.

ltem Unit
Supply and install draw boxes and bends No
The unit of measurement shall be the number of draw boxes supplied and installed.

The tendered rate shall include full compensation for supplying and installing the draw boxes
including cover plates where no equipment is installed in the box.

=

ltem Uni

Supply and install draw box cover plates No

The unit of measurement shall be the number of draw box cover plates supplied and instalied.

The tendered rate shall include full compensation for the supply and instaliation of the specified
type and size of cover plates for draw boxes including the fixing screws.

lte Unit

Replace “stop-start” local control panel No

The unit of measurement shall be the number of “stop-start” local control panels supplied and
replaced.
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The tendered rate shall include full compensation for the supply and installation of “stop/start”
local control panel including emergency stop button and 32A 3 pole contactor in an IP55
polycarbonate enclosure. The rate shall include an engraved Multi-layered phenolic plastic
label indicating load and supply DB.

Ite Unit

Test and service ceiling mounted fan No
The unit of measurement shall be the number of ceiling fans iested.

The tendered rate shall include full compensation for the servicing of the fan, disconnection,
testing, and inspection of the contact points, switching mechanism, earthing and re-connection
of the ceiling fan.

item Unit
Replace ceiling mounted fan No

The unit of measurement shall be the number of ceiling fans supplied and instailed.

The tendered rate shall include full compensation for the disconnection of the damaged ceiling
fan and for the supply, installation and connection of the new ceiling fan.

item Unit
Service ceiling mounted fan control switch No

The unit of measurement shall be the number of control switches opened and serviced.

The tendered rate shall include full compensation for the servicing of the contro! switch,
inspection of the contact peints, switching mechanism, if applicable, sarthing etc.

item Unit
Replace ceiling mounted fan control switch No

The unit of measurement shall be the number of control switches replaced.

The tendered rate shall include full compensation for the supply and instaliation of the control
switch.

The tendered sum shall further inctude for the provision of connection to the ceiling fan.

lte Unit
Replace domestic stove components No

The unit of measurement shall be the number of stove components.

The tendered rate shall include full compensation for the supply and installation of the specified
component.

The rate shall further include the disconnection and removal of the faulty component and the
installation and testing of the new component.
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ltem Unit

Replace geyser electrical components No

The unit of measurement shall be the number of geyser components.

The tendered rate shall include full compensation for the supply and installation of the specified
component.

The rate shall further include the disconnection and removal of the faulty component and the
installation and testing of the new compenent.

The rate shall also include the draining of the water from the geyser and refilling before testing.

Ite Unit

Supply and Install new stove No

The unit of measurement shall be the number of electrical four plate stoves with oven and
warm drawer supplied and installed.

The tendered rate shall include full compensation for the supply and installation of the specified
stove including connection and testing after approval of the Engineer.

ltem Unit
Provide Certificate of Compliance Lump sum

The unit of measurement shall be a lump sum of Certificate of Cempliance issued by an
accredited electrician and issued to the Engineer for all the buildings and structures under the

installation.

The tendered rate shall inciude full compensation for the testing and al! asscciated equipment
to complete the Ceriificate of Compliance and certification thereof.

Earthing and bending

ltem Unit
Supply and install earthing and bonding
for the installation Lump sum

The tendered lump sum shall include full compensation for the provision of all material required
for the earthing and bonding of the instaliation in accordance with the specification.

ltem Unit
Testing of the earth installation by a
specialist contractor Lump sum

The unit measure shall be a lump sum for testing of the installation by a specialist contactor.

The tendered lump sum shall include full compensation for the testing of the earth installation
by a specialist contractor approved by the Engineer.

te Unit
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Suppiv and install earth eiectrodes No

The unit of measurement shall be the number of earth electrodes supplied and installed.

The tendered sum shall include full compensation for the supply and installation of the
specified type and size of earth elecirodes including termination by means of approved

clamps.

liem Unit
Provide cadweld joint No

The unit of measurement shall be the number of cadweld joints provided.

The tendered sum shall include full compensation for the supply and installation of the
specified type and size of cadweld pyro joints.

Ite Unit
Earth building roof structure Mo

The unit of measurement shall be the number of roof structures earthed.
The tendered sum shall include full compensation for the supply and installation of the

specified type and size of earthwire and the termination there off onto a 1,2 m Cu earth
electrode driven into the soil 1,8 m deep.

Inspection of Electrical instailation

Item Unit
Inspection of building general glectrical installation sum

The unit of measurement shall be the sum for the building inspected prior to commencement
of the repair work phase.

The tendered sum shall include the visual and furctional inspection and testing of all lights,
switches, smaii power poinis and fixed appiiances, to determine the extent of repairs or
replacements required.

The rate shall further include the preparation of a schedule of items {repoit) requiring repairs
or replacement, for approval by the enginesr.

MAINTENANCE OF THE INSTALLATION

Monthly maintenance responsibilities for each instaliation inciuding ali uniis and components
as specified, shall commence with access to the site. A difference shall be made in payment
for the maintenance prior to and after practical completion of repair work. The contractor will
as part of his maintenance obligations services all the equipment as part of his maintenance
obligations at the start of the contract.

Maintenance responsibilities of the completed instalfation shall commence upen the issue of
a certificate of practical completion for repair work, and shall continue for the remainder of the

36-month contract period.

The foliowing maintenance actions will be required under this contract:

routine preventative maintenance
corrective maintenance
breakdown maintenance
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These actions are defined in the Additionai Specificaiion SA — General Maintenance.

The maintenance schedules and frequency of maintenance activities shall be developed under
the maintenance control plan which will be instituted by the Contractor. The Contractor's
responsibility in this regard is specified in the Additional Specification SA — General

Maintenance.
Scope of routine preventive maintenance

The routine maintenance work to be performed and executed shall include, but not be limited
to the items listed below. These actions and findings shall be logged and reported on the
relevant approved schedules and reports.

Monthly maintenance

(a) Check operation of protective and monitoring devices.

(b} Verify operation of switching elements and meters.

{c) Check lamp operation

(d) Measure phase voltages and currents in distribution boards and record values in
Record book

(e) Inspect and repair the following:
(i) any visible damage to the installation
{ii) setting of protective and monitoring devices

(iii) ensure presence of diagrams, instructions and similar information

{iv) ensure upkeep of the labelling of the distribution board, equipment, cabiing
and wiring

(v) ensure presence of Nosa-type engraved labelling on face plates or bodies
of light switches, socket outlets and isolators.

Annual maintenance

{a) Service all luminaires, distribution boards, socket outlets, isolaters, light switches,
eic.

{b) Carry out all tests listed under section AB 04.02 above and record values in the
Record book

(c) Witnessed testing of all earth leakage protection units on all socket outlet units.

(d) Visually inspect the following and repair if required:
(i) connection of cables and conductors including earthing and bonding.
(ii) presence of appropriate devices for isolation and switching.
(iii) correct connection of socket outlets, iight switches, isolators, lamphoiders,

etc.

Maintenance work : Measurement and payment

Refer to clause SA 06 of the ADDITIONAL SPECIFICATION : SA GENERAL MAINTENANCE
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TECHNICAL SPECIFICATICN

BA ROOF COVERINGS
CONTENTS

BA 01 SCOPE

BA 02 STANDARD SPECIFICATIONS
BA 03 MEASUREMENT AND PAYMENT
BA 01 SCOPE

This specification covers the removal of existing roof coverings and waterproofing and the supply,
delivery and installaticn of new roof coverings and water-proofing to various types of buildings.

Roof coverings shall mean the scope of work related to the removal of existing roof coverings,
water-proofing and ancillary items, the supply and installation of new roof sheeting, roofing screws,
purlins, flashings, rainwater goods, water-proofing, fascias and barge boards. This specification
also includes minor work related to trusses, purlins, paintwork, minor plumbing work and water-

procfing to concrete roofs.

BA 02 STANDARD SPECIFICATIONS
BA 02.1 GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments to date of tender, of the following specifications,
publications and codes of practice shall be read In conjunction with this specification and shall be

deemed to form part thereof;

Pw 371 - Specification of Materials and Methods to be used, edition, Aug 2014 and Dec
2015 respectively

Cladding and Sheeting

Softwood brandering and battens

Hot-dip (galvanised) zinc coatings

Fasteners for sheet roof and wall coverings

SANS 1200HB
SANS 1783-4
SANS 935
SANS 1273

BA 02.2 ADDITIONAL SPECIFICATIONS

Technical Specification BB: Carpentry and Joinery for Roofs and Cellings
Technical Specification BC; Waterproofing of Concrete Roofs
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ADDITIONAL REQUIREMENTS FOR REPAIR OF PROFILED ROOF SHEETING {NON-

CONCEALED FIXING AND CONCEALED FIXING)

Roof sheetin

Existing roof sheeting shall either be replaced or to a small extent be repairad according to the
Schedule of Quantities and as instructed by the Engineer. Where new sheeting is specified, the
existing roof sheeting must be removed. Each day’s removed sheeting shall be fully covered with
new roof sheeting at the end of the day. Plastic sheeting or equivalent approvad protection to
minimize damage possibilities due to rain, etc. and to protect the personnel and occupied
buiidings. The new roof sheeting shall be 0, 5 mm thick galvanised baked siiicone polyester
enamel paint (baked enamel} IBR or equivalent approved for roof slopes exceeding 15°.
Concealed fixed type Galvanised baked enamal roof sheeting will in general be used to cover
roofs with slopes not exceeding 15% The sheeting must be laid in long lengths without end
overlaps. The broad flutes must be turned up at the apex to form a dam, and turned down at the
eaves to form a drip. Metal closers 0,8 mm thick galvanised (baked enamel), compiete with
polyclosers set in one run of silicone sealant, are required at apexes, ridges, side and head walls,
etc. The Contractor shall take all necessary dimensions and measurements on site prior to
manufacturing and installation. Z275 galvanising spelter shall be used and the Contractor shall
provide SANS certificates of compliance to the Engineer. Various standard dark colours will be
used for baked enamel finished roof sheeting, flashings, gutters and down pipes. In all cases the
roofing must be laid strictly in accordance with the manufacturer’s specifications.

In certain cases, existing roof sheeting that is removed from buildings, will be re-used to repair
similar types of structures.

Clause 7 in specification PW 371 must be read in conjunction with this technical specification.

Main fasteners to timber purlins: Galvanised/baked enamel IBR or equivalent approved

sheeting

90 mm x no. 14 hexagon head (H/H) carbon steel (C/S) cadmium plated Posidriv or equivaient
approved roofing screws with 28 mm diameter x 1,0 mm thick galvanised baked enamel conical
washers and poly-isobutyl grommet assembly must be used. Main fasteners for steel purlins are
to be 65 mm long. Fasteners to be provided at alternating ribs and all side laps.

Side lap fasteners: Galvanised/baked enamel IBR or equivalent approved shesting

Stitching will be done with 25 mm x no. 14 H/H C/S posidriv or equivalent approved roofing screws
@ 600 c/c maximum with 29 mm diameter x 1,0 mm thick galvanised baked enamel conical
washers and poly-isobutyl grommet assembly. Provide 10 x 1, 8 mm thick butyi rubber sealer strip
between shests.

Flashings

0, 8 mm thick baked enamel/galvanised flashings at ridge caps, side and head walls, drips,
corners, etc., as described elsewhere. The minimum length of an overlap between flashings is
180 mm. Apply two runs of silicone sealant between flashings.

Flashings to be stitched together with 25 mm x no. 14 H/H C/S posidriv or equivalent approved
roofing screws with 2¢ mm diameter x 1, 0 mm thick galvanised baked enamel conical washers at
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end laps and iongitudinally @ 400 c¢/c maximum at ribs, etc. The Contractor shall take all
necessary dimensions and measurements on site prior o manufacturing and installation.

Sealant

Silicone sealant with an amine cure system with primer shall be used to waterproof all flashings
and rainwater goods, viz. gutters and down pipes. Two runs of silicone shall be provided at end

overiaps.

Pipe flashings

EPDM/silicone pipe-through-roof flashings to diameter or equivalent approved pipe flashings shall
be used to waterproof pipe protrusions through the roof sheeting. Installation shall be done strictly
in accordance with the manufaciurer's specification and shall include the application of
EPDM/silicone pipe through roof flashing and sealant and fastening of flashing to surface with
TEKS cr equivaient approved self-drilling fasteners.

Insulation

No insulation repairs are required. In certain cases insulation may be necessary to reduce heat
load, refer to clause 6 in specification PW 371.

Specification for non-visible roof insulation material:

Heavy grammage double sided reflective aluminium foil {(heavy grade) laid on 1,6 mm diameter
galvanised baked enamel straining wires at 300 mm centres io the manufacturer’s specification.
The insulation shall be laid longitudinally over the purlins and lapped 150 mm at joints.

Specification for visible roof insulation material:

White thermal insulation low density poiyethylene bubble and Aluminium foil backing fire retardant
grade laid on 1,6 mm diameter white plastic {PVC) coated straining wires at 383 mm centres to
the manufacturer's specification, The insulation shall be laid longitudinally over the purlins and
lapped at joints.

ADDITIONAL REQUIREMENTS FOR REPA!R OF PROFILED SIDE WALL CLADDING {(NON-

CONCEALED FIXING AND CONCEALED FIXING)

Side wall cladding

Existing side wall cladding shall either be repaired or replaced in accordance with the Schedule of
Quantities. Where new cladding is specified, the existing side wall cladding must be remcved.
Each day’s removed cladding shall be fully covered with new cladding at the end of the day. The
new side wall cladding shall be 0,6 mm thick galvanised (or baked enamel) IBR or equivalent
approved. The cladding must be laid in long lengths without end overlaps. Metal closers 0,8 mm
thick galvanised (or baked enamel), complete with polyclosers set in one run of silicone sealant,
are required at gables, ridges, side and head walls, etc.

The Contractor shall take all necessary dimensions and measurements on site prior to
manufacturing and installation. Z275 galvanising spelter shall be used and the Contractor shall
provide SANS certificates of compliance to the Engineer. Heavy duty profiled polycarbonate
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sheets shall be used for translucent sheeting. Various standard dark colours for baked enamel
finished side wall cladding, flashings, gutters and down pipes will be used. In all cases the cladding
must be laid strictly in accordance with the manufacturer's specifications.

Main fasteners fo timber girts: Galvanised/Galvanised baked enamel IBR {or equivalent
approved) and profiled translucent sheeting

90 mm x no. 14 hexagon head (H/H} carbon steel (C/S) cadmium plated posidriv or equivalent
approved roofing screws with 29 mm diameter x 1,0 mm thick galvanised baked ename! conical
washers and poly-isobutyl grommet assembly must be used. Main fasteners for steel girts are to
be 85 mm long. Fasteners to be provided at aiternating ribs.

Side lap fasteners: Galvanised/Galvanised baked enamel IBR (or equivalent approved)

sheeting

Stitching will be done with 25 mm x no. 14 H/H C/S posidriv or equivalent approved roofing screws
@ 600 c/c with 29 mm diameter x 1,0 mm thick galvanised baked enamel conical washers and
poly-isobutyl grommet assembly. Provide 10 x 1,6 mm butyl rubber sealer strip between sheets.

End overlaps

If unavoidable, the end overlap shali be 300 mm minimum between sheeting and sealed with two
rows of siiicone sealant between the sheets. Bolt the ribs in the overlap region with the profiled
(polycarbonate) translucent sheeting with galvanised baked enamel no. 14 gutter bolts, bonded
washers and nuts through every alternative rib.

Side overlaps: Vertical profiled translucent sheeting

Stitching will be done with 6 mm cadmium-plated cladding bolts and nuts x 25 mm long @ + 300
c/c with 18 mm diameter x 1,0 mm thick galvanised baked enamel conical washers and poly-

isobutyl grommet assembly.

RAINWATER GOODS

Gutters
Standard size for houses:

100 x 75 x 0,8 thick standard baked enamel/galvanised non-supporting beaded gutter. Galvanised
brackets to be provided at every truss. Brackets to be painted to specification in the Schedule of

Quantities.

Altematively standard 140 x 127 x 83 x 0,6 mm thick concealed fix profile shesting baked
enamel/galvanised fascia gutter with galvanised gutter clips can be used.
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Typical size for other buildings:

125 x 100 x 0,8 thick standard baked enameal self-supporting beaded gutter.
Dark colours to Consultant’s specification.

Read clause 14 in specification PW 371 in conjunction with this technical specification.

The Contractor shail take all necessary dimensions and measurements on site prior to
manufacturing and installation.

Joints in gutters, valleys, etc.

150 mm overlap sealed with an approved siiicone and riveted together with 2 rows of sealed pop
rivets. Linings to valleys and secret gutters, etc., shall have an overlap of 225 mm.

Gutter accessories and ancillary items

End stops:

0,8 mm thick baked enamel/galvanised finished end stops joined to gutter on site and sealed as
for joinis in gutters.

Qutlets:

0,8 mm thick baked enamel/galvanised finished outlets fixed to gutter with pop rivets and sealed
with an approved silicone. Outlet to slip into down pipe.

Fascia straps:

25 mm wide x 1,0 mm thick baked enamel/galvanised straps at +/- 686 mm c/c.

Corner joints:

Corner joints to be neatly mitred, pop riveted together and sealed with an approved silicone.

Seaiant:

Clear silicone sealant with amine cured system and primer shal! be used tc waterproof gutters and
down pipes.

Down pipes
Standard sizes:
100 x 75 x 0, 6 thick baked enamel/galvanised down pipes
100 x 100 x 0,8 thick baked enamel/galvanised down pipes

Dark colours to Consultant’s specifications.
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Down pipes to have double-seamed joints. Down pipes, shoes, offsets, etc., shall be joined
tegether by means of 100 mm slip joints and pop riveted together.

The Contractor shall take all necessary dimensions and measurements on site prior to
manufacturing and installation,

Down pipe accessories

Standard baked enamel/galvanised brackats shall be spaced at centres not exceeding 2,4 metres.
Brackets to be primed and painted with 2 coats of high gloss enamel.

Shoes, offsets and spreaders:

Manufactured from 0,8 mm thick baked enamel/gaivanised material, cut and mitred to suit. All
joints to be sealed with an approved silicone sealant.

The Contractor will be responsible for the stability of the supporting structure during and after
removal of existing roof cladding and shesting.

SANS 1200 HB "Cladding and Sheeting” will be applicable for the erection of all new roofs.
The Contractor must give a minimum 3 year guarantee for the watertight roof and workmanship.

The manufaciurer must carry out inspections at regular Intervais during the construction period.
He must issue a certificate of acceptance and compiiance on ccmpletion to the client.

MEASUREMENT AND PAYMENT

BA 02,5.5

Brackets:
BA.02.5.6 General
BA 03
BA.03.1

DETAILS OF MATERIAL TO BE USED

For detall descriptions of materials, thicknesses, dimensions and ancillary items to be used, as
specified in the various payment items of roof sheeting, cladding, flashings, etc.; refer to the
scheduled list below:

Flashings: Refer to Technical Specifications BA

Roof:

0,8 mm thick 462 mm girth (231 + 231), 3 x bends (2 are shallow bends). Fix flashing to

Galvanised baked |roof sheeting with posidriv screws and washers. 150 mm overlap sealed

ename! Ridge with 2 rows of pop rivets and 2 rows of silicone; 2 rows of broad flute

Flashing polyclosers bedded in silicone, 2 rows x 0,6 mm thick Galvanised baked
enamel broad flute metal closers. Bend up trough to form a dam.

0,6 mm thick Fix standard serrated narrow flute eaves closer to timber purlin. Patch

Galvanised baked |plaster and touch up paint work.
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Flashings: Refer to Technicai Specifications BA

enamel Eaves
Closer

0,8 mm thick
Gaivanised baked
enamel Apex Trim

462 mm girth (231 + 231 vertical), 3 x bends (2 are shallow bends). Fix
flashing to roof sheeting with posidriv screws and washers. 150 mm overlap
fixed and sealed with 2 rows of pop rivets and 2 rows of silicone. 1 row of
broad flute polycloser bedded in silicone, 2 rows x 0,6 mm thick galvanised
broad flute metal closers. Bend up trough to form a dam.

0,8 mm thick
Galvanised baked
enamel Headwall
Flashing

385 mm girth (231 + 154 vertical) headwall flashing, 2 x bends (1 is a
shailow bend). Fix flashing to roof sheeting with posidriv screws and
washers. 150 mm overlap fixed and sealed with 2 rows of pop rivets and 2
rows of silicone. 1 row of broad flute polycioser bedded in silicone, 1 row x
0,6 mm thick Galvanised baked enamel broad flute metal closer. Bend up
trough to form a dam. 154 mm girth (114 + 25 + 15 lip @ 15°) Galvanised
baked enamel counter flashing, 3 x bends (1 is a shallow bend). Counter
flashing to overlap with headwall flashing with at least 756 mm. Cut 6 mm
wide groove into brick wall for counter flashing. Prime joint and seal with an
approved 6 x 6 mm poly-urethane sealant.

Extra over for
cutting into brick
wall

6 mm wide groove x 30 mm deep into brick wall. Clean groove from dust
and prime groove.

0,8 mm thick
Galvanised baked
enamel Hip
Flashing

462 mm girth (231 + 231), 3 x bends {2 are shallow bends). Fix flashing to
roof sheeting with posidriv screws and washers. 150 mm overlap sealed
with 2 rows of pop rivets and 2 rows of silicone. 2 rows of broad flute
polyclosers bedded in silicone, 2 rows x 0,6 mm thick Galvanised baked
enamel broad flute metal closers on rake. Bend up trough to form a dam.

0,8 mm thick
Galvanised baked
enamel Apron

462* mm girth {308 + 154* vertical, girt position determines final upstand
length on site}, 3 x bends (2 are shallow bends). Fix flashing to roof
sheeting with posidriv screws and washers. 150 mm overlap sealed with 2

Flashing rows of pop rivets and 2 rows of silicone. 2 rows of broad flute polyclosers
bedded in silicone, 1 row x 0,6 mm thick Galvanised baked enamel broad
flute metal closer. Bend up trough fo form a dam.

0,8 mm thick 462* mm girth (154 vertical + 308*, girt position determines final upstand

Galvanised baked
enamel Eaves
Flashing

length), 3 x bends (2 are shallow bends). Fix flashing to roof sheeting with
posidriv screws and washers. 150 mm overlap sealed with 2 rows of pop
rivets and 2 rows of silicone. 1 row each of broad and narrow flute
polyclosers bedded in silicone, 1 row each x 0,6 mm thick Galvanised
baked enamel broad and narrow flute metal closers. Turn down trough to
form a drip. Overhang length of roof sheeting to be determined on site.

0,8 mm thick
Galvanised baked
enamel Gable

308 mm girth (262 + 46 vertical), 3 x bends {2 are shailow bends). Fix
flashing to roof sheeting with posidriv screws and washers. 150 mm overlap

sealed with 2 rows of pop rivets and 2 rows of silicone. Flashing to be fitted
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Flashings: Refer to Technical Specifications BA

Flashing (residential
type}

tightly over gable fascia board. Provide one row of continuous silicone on
rib.

0,8 mm thick
Galvanised baked
enamel Gable
Flashing (industrial

type)

462 mm girth (262 +200 vertical), 3 x bends (2 are shallow bends). Fix
flashing to roof sheeting with posidriv screws and washers. 150 mm overlap
sealed with 2 rows of pop rivets and 2 rows of silicone. 1 row x 0,6 mm thick
Galvanised baked enamel broad flute metal closer on side wall cladding.
Provide cne row of continuous silicone on rib.

0,8 mm thick
Galvanised baked
enamel Side Wall
Flashing

385 mm girth (231 + 154 vertical) side wall flashing, 2 x bends (1isa
shallow bend). Fix flashing to roof sheeting with posidriv screws and
washers. 150 mm overlap fixed and sealed with 2 rows of pop rivets and 2
rows of silicone. 1 row of broad flute polycloser bedded in sificone (only for
vertical side wall cladding). 154 mm girth (114 + 25 + 15 lip @ 15°)
Galvanised baked enamel counter flashing, 3 x bends (1 is a shallow bend).
Counter flashing (side wall is a brick wall) to overlap with side wall flashing
with at least 76 mm. Cut 6 mm wide groove into brick wall parallel to roof
sheeting for counter flashing. Prime joint and seal with an approved 6 x 6
mm poly-urethane sealant.

0,8 mm thick
Galvanised baked
enamel Roof
Overhang Barge
Flashing

616 mm girth (286 + 300 vertical + 20 + 10 vertical) standard Craft-Lock
barge flashing, 4 x bends (1 is a shallow bend). Fix flashing to roof sheeting
with posidriv screws and washers, and to 250 x 25 wide x 2,5 thick with 25
mm lip galvanised bracket. The galvanised bracket to be screwed to rafter
ends with 2 countersunk brass screws. 150 mm overlap fixed and sealed
with 2 rows of pop rivets and 2 rows of silicone. 1 row of broad flute
polycioser bedded in silicone, 1 row x Galvanised baked enamel broad flute
metal closer bedded in a row of silicone. Bend up trough to form a dam.

0,8 mm thick
Gaivanised baked
enamel Side Roof
Overhang Fiashing

616 mm girth (286 + 300 vertical + 20 + 10 vertical), 4 x bends (1isa
shallow bend). Fix flashing to roof sheeting with posidriv screws and
washers, and to 250 x 25 wide x 2,5 thick with 25 mm lip galvanised
bracket. The galvanised bracket to be screwed to timber rafter ends with 2

Galvanised baked
enamel Valley

(carports) countersunk brass screws or to be site welded to steel purlins. 150 mm
overlap fixed and sealed with 2 rows of pop rivets and 2 rows of silicone.
0,8 mm thick 770 mm girth (308 + 27 vertical + 100 wide gutter + 27 vertical + 308), 5 x

bends (2 x shallow bends). Fix valley gutter to top of valley rafters with
posidriv screws and washers (seal with silicone). Cut and bend vailey guiter

Galvanised baked
enamel! Valley Side
Wall Flashing

Flashing at main gutter with 25 mm down lip. 225 mm cverlap fixed and sealed with
2 rows of pop rivets and 2 rows of silicone. 2 rows of narrow flute
polyclosers in ribs bedded in silicane.

0,8 mm thick 616 mm girth (308 + 27 vertical + 140 wide gutter + 141 vertical), 4 x bends

(1 is a shallow bend). Fix valley gutter to top of valley rafter with Posidriv
screws and washers (seal with silicone) and impact nails (6 mm dia x 60
long @ 200 ¢/c) to brick wall. Cut and bend valley gutter at main gutter with
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Flashings: Refer to Technical Specifications BA

25 mm down lip. 225 mm overlap fixed and sealed with 2 rows of pop rivets
and 2 rows of silicone. 1 row of narrow flute polyclosers in ribs bedded in
silicone. 154 mm girth {114 + 25 + 15 lip @ 15°) galvanised counter
flashing, 3 x bends (1 is a shallow bend). Counter flashing {side wall is a
brick wall) to overlap with side wall flashing with at least 75 mm. Cut 6 mm
wide groove into brick wall paralle! to roof sheeting for counter flashing.
Prime joint and sea! with an approved 6 x 6 mm poly-urethane sealant.

0,8 mm thick
Galvanised baked
enamel Flat Back
Flashing

1200* mm wide (25 mm lips on sides bend down to angle of rib) x 925 mm
girth, * width of roof monitors determine the final width of flat back flashing.
Flat back flashing for full length between monitor and ridge. Fix flashing to
roof sheeting with posidriv screws or sealed type Aluminium blind pop
rivets. 150 mm overlap fixed and sealed with 2 rows of pop rivets and 2
rows of silicone. 1 row of broad flute polycloser bedded in silicone at bottom

end of flat back flashing.

0,8 mm thick
Galvanised baked
enamel Wall Gutter

616 mm girth (154 vertical x 462 at slope), 1 x bend. Fix boundary/side
valley gutter to top of valley rafter with posidriv screws and washers (seal
with silicone) and impact nails (6 mm dia. x 60 long @ 200 c/c) to brick wall.
225 mm overlap fixed and sealed with 2 rows of pop rivets and 2 rows of
silicone. 1 row x 0,6 mm thick galvanised narrow flute closers in ribs fixed to
purlins with posidriv screws and washers; seal with silicone. 154 mm girth
(114 + 25 + 15 lip @ 15°) Galvanised baked enamel counter flashing, 3 x
bends (1 is a shallow bend). Counter flashing (side wall is a brick wall} to
overlap with side wall flashing with at least 76 mm. Cut 6 mm wide groove
into brick wall for counter flashing. Prime joint and seal with an approved 6
X 6 mm poly-urethane sealant.

0,8 mm thick
Galvanised baked
enamel Corner
Piece Flashing (for
monitors)

231 wide x 77 vertical x 462 long, shallow bend for horizontal portion. Fix
flashing to roof sheeting with Posidriv screws or sealed type Aluminium
blind pop rivets. Seal overlap with 2 rows of pop rivets and 2 rows of
silicone. Provide broad flute polyciosers bedded in silicone in troughs.

Walls: {m)

0,8 mm thick
Galvanised baked
enamel External
Vertical Fiashing

462 mm girth (231 + 231), 3 x bends (2 x shallow bends). Fix flashing to
roof sheeting with Posidriv screws and washers. 150 mm overlap sealed
with 2 rows of pop rivets and 2 rows of silicone.

0,8 mm thick
Galvanised baked
enamel Internal
Vertical Flashing

462 mm girth {231 + 231), 3 x bends (2 x shallow bends). Fix flashing to
roof sheeting with Posidriv screws with washers. 150 mm overlap sealed
with 2 rows of pop rivets and 2 rows of silicone.

0,8 mm thick
Galvanised baked
enamel Internal
Vertical Flashing

462 mm girth (231 + 231), 3 x bends (2 x shallow bends}, fix flashing tc roof
sheeting with Posidriv screws with washers, 150 mm overlap sealed with 2
rows of pop rivets and 2 rows of silicone.
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Flashings: Refer to Technical Specifications BA

0,8 mm thick 154 mm girth (64 vertical + 50 + 20 vertical + 20) standard drip flaghing, 3 x

Galvanised baked |bends. Fix flashing to girts or roof sheeting with sealed type Aluminium

enamel Drip biind pop rivets or Posidriv screws with washers. 50 mm overlap sealed

Flashing with one row of silicone and stitched together with sealed blind type pop
rivets.

0,8 mm thick 154 mm girth 3 x bends. Different flashing details for sill, jamb and top of

Galvanised baked |window. Contractor to provide details to Engineer for approval. One row of
enamel Window narrow flute polyclosers bedded in silicone above and below window frame.
Flashings Fix flashings to girts or roof sheeting with Posidriv screws and washers or
sealed type Aluminium biind pop rivets. 100 mm overlap sealed with 2 rows
of pop rivets and 2 rows of silicone. Seal around window frame with silicone
to waterproof flashings. 1 row x 0,6 mm thick Galvanised baked enamel
broad flute metal closer for sill flashing.

0,8 mm thick 154 mm girth 3 x bends. Different flashing details for sill, jamb and top of
Galvanised baked |window. Contractor to provide details to Engineer for approval. One row of
enamel Door narrow flute polyclosers bedded in silicone above and below window frame.
Flashings Fix flashings to girts or roof sheeting with Posidriv screws and washers or

sealed type Aluminium blind pop rivets. 100 mm overlap sealed with 2 rows
of pop rivets and 2 rows of silicone. Seal around window frame with silicone
to waterproof flashings. 1 row x 0,6 mm thick Galvanised baked snamel
broad flute metal closer for sill flashing

0,8 mm thick 462 mm girth (262 +200 vertical), 3 x bends excluding curving (2 are
Galvanised baked [shallow bends), Fix flashing to roof sheeting with Posidriv screws and
enamel Bull Nose |washers. 300 mm max. overlaps (run outs) sealed with 2 rows of pop rivets
Flashing and 2 rows of silicone. 1 row x 0,6 mm thick Galvanised baked enamel
broad flute metal closer on side wall cladding. Provide one row of
continuous silicone on rib. Contractor to measure radius on site prior
manufacturing.

Roof Insulation: (m?)

White Bubble Foil |Lay insulation strictly to manufacturer's specifications. Use 1,6 mm
on white straining  |dlameter white PVC coated straining wires @ 300 mm c/c max. Refer to

wires (abattoirs clause 2.3.7 of Technical Specification BA: Roof Coverings.

only)

420 RSA heavy Lay insulation strictly to manufacturer's specifications, Refer to clause 2.3.7
duty reinforced of Technical Specification BA: Roof Coverings.

reflective Aluminium

foil

Rainwater Goods:(m)

100x 75 x 0,8 mm (Provide 25 x 1 mm thick gaivanised fascia straps @ 686 c/c to support
thick Galvanised fascia of gutters; fix with 6 mm galvanised gutter bolts, nuts and washers.
baked enamel
beaded non-
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Flashings: Refer to

Technical Specifications BA

supporting box
guiter

All accessories and ancillary items included. Roof sheeting troughs to be
have drip bend.

100 x 75 x 0,6 mm
thick Galvanised
baked enamel down
pipes; height <« 5 m

Provide one down pipe for every 6 m of gutter length. For gutter fength of 3
to 6 m, provide two down pipes. All accessories and ancillary items

included.

125 x 100 x 0,8 mm
thick Galvanised
baked enamel self-
supporting box
guitter

Gutter to be braced back to the roof sheeting with a 25 x 1 mm thick
galvanised fascia straps @ 686 c/c. The detail can only be applied to
sheeting with a max. cantilever of 450 mm from first purlin. Roof sheeting
troughs to be have drip bend.

125 x 100 x 0,8 mm
thick Galvanised
baked enamel down

pipes

Provide one down pipe for every 6 m of gutter length. For gutter length of
4,5 to 6 m, provide two down pipes. All accessories and ancillary items

included.

100 x 100 x 0.8 mm
thick Galvanised
baked enamel down

pipes

Provide one down pipe for every 6 m of gutter length. For gutter length of
4.5 to 6 m, provide two down pipes. All accessories and ancillary items

included.

Pipe Flashings: {(No. and Dia.)

EPDM/silicone pipe-
through-roof
flashings to
diameter pipe
flashings to
diameter

For all residential type of buildings, pipe protrusions through roof sheeting
will be eliminated by re-routing existing pipe work. For all other pipe
protrusions: Use EPDM/silicone pipe-through-roof flashings to diameter no.
2 for pipe diameters 40 - 80 mm and EPDM/silicone pipe-through-roof
flashings to diameter no. 4 for pipe diameters 80 - 150 mm. EPDM/sificone
pipe-through-roof flashings to diameter flashings are made of E.P.D.M.
rubber compound of a carbon black colour.

0,8 mm thick
Galvanised baked
enamel Cravat and
Cowl Flashing to
diameter

Refer to roof and wall details no 1 and 2. (Bound into the back of this
document).

Pipework: (No.)
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Fiashings: Refer to Technical Specifications BA

Re-route existing  |Re-routing of roof void geyser pipework:

pipes;idiamelerand Disconnect and remove existing overflow pipe from Latco - and or Safety
numbar . . .

Vaive, supply and connect new 15-28mm dia polycop pipe to existing Latco
- and or Safety Valve including all necessary fittings, adaptors, brackets,
etc. and re-route pipework in ceiling or roof void to protrude through
external wall, inciuding making good of external wall, irrespective of finish,
Allow approximately 7m horizontal and 3m vertical pipework to ground level
per geyser, complete with standard primer, one undercoat and two coats of
super acrylic paint to exposed pipework to match existing paint system and
colour.

Ventilation pipework:

Remove existing 100mm dia ventilation pipe section protruding through roof
covering. Install 90° bend below roof level and re-route ventilation pipe to
clear overhang. Install 90° reducing 100 x 50 bend and rise with 50mm dia
pipe to 600mm. Install standard sewer pipe ventilation cowl on top of
ventilation pipework. Pipe material must adapt to existing materiai of
ventilation pipework. The bracketing and supports of the ventilation
pipework shall be as per manufactures specifications, Standard primer,
one coat undercoat and two coats of super acrylic paint to exposed
pipework to match existing paint system and colour.

DETAILS OF ROOF PAINT REPAIR WORK

Specification of paint shall be an extremely durable weather and UV resistant coaling system for
Galvanised iron roofs or previously painted galvanised iron roofs.

A two coat system shall be used consisting of a two component re-coatable polyurethane acrylic
finish.

The mixing ratio of the dua! pack enamel system shall be as per the manufacturer's specifications.
Both components shall be stirred with & power mixer until homogeneous. The dual pack enamel
system shall always be applied over a suitable primer andfor intermediate coats within the
manufacture’s specified over-coating intervals.

Contractor must ensure that the work is done by a competent person and must be approved by
the Enginger before work may commence

SURFACE PREPARATION — PREVIQUSLY PAINTED

Remove all peeling paint by sanding, scraping or water cooled grinders fitted with reversible
knotted wire brush. Care must be taken not to remove any sound galvanizing. Any unsound paint
will fail at a later stage. Wash roof with Aquasolv degreaser, scotch brite pads and rinse thoroughly
with clean water to ensure soluble chloride content <75mg per m2. Ensure that all degreaser is
properly washed off.
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BA.02
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SURFACE PREPARATION - UNPAINTED GALVANISED

Wash roof with degreaser, scotch brite pads and rinse thoroughly with clean water. Ensure that
all degreaser is properly washed off, to ensure scluble chlorine content <75mg per m2.

APPLICATION

Apply one coat of a two component anti-corrosive strontium chromate epoxy primer by using
airless spray. Allow 4 hours drying time. Apply a second coat if necessary to achieve the specified

DFT of 25 = 35 microns.

Apply one coat of a dual pack polyurethane enamel system with acrylic finish by airless spray to
achieve complete obiiteration. Ensure that a single coat of wet film application of 88 — 135 microns
is achieved. This will give a DFT of 50 — 75 microns. Application in high humidity environments
(75% RH) may cause surface bloom.

GUARANTEE

The Contractor must give a written 5 year guarantee for the quality and workmanship of the paint
work (fair wear and tear excepted). The Contract or shall be liable for any peeling or flaking paint
applied by the Contractor and shall execute ail such work of repair, rectification and making good
of painted surfaces as may be ordered in writing by the Engineer. The manufacturer must carry
out inspections at regular intervals during the construction period. He must issue a certificate of

acceptance and compliance on completion to the client.

SCHEDULED ITEMS

Supply and install cladding and sheeting: ........ocverecvemerersccessencecesncsees Unit: m?

The area measured will be that of the exposed surface of the finished building as specified in, Sub
clause 8.1.1 of SANS 1200 HB.

Separate items wili be scheduled for roof sheeting and side cladding, subdivided for each type of
sheeting, cladding and finish, each profile and straight or curved sheets.

The rate shall cover the cost of supplying, delivering, storing on Site, handiing, moving, installing
and fixing the sheeting or cladding (finished or pre-painted as scheduled) compiete with all
necessary fasteners (all sheeting, cladding and accessories are 1o be supplied by a South African
based manufacturer and are subject to a three year written guarantee for water tightness and
workmanship). The rate shall also cover the cost of cutting, notching, waste, all scaffolding,
temporary supports, hoisting facilities and safety precauiions (see Sub clause 8.1.1 of SANS

1200HB).

Cranks, bullnoses, etc. will be measured by length, with bullnoses to a maximum of 800mm radius
and bend to maximum of 90°.

Separate items for cranks, bullnoses, etc., will be scheduled for each different type of shesting,
profile and finish.
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The rate shall cover the cost of supplying, delivery, storing on Site, handling, moving, installing
and fixing of cranks, bulinoses, etc. and shall be measured as an extra over the specified roof
sheeting. The rate shall also cover the cost of cutting, notching, waste, all necessary scaffolding,
temporary supports, hoisting facilities and safety precautions (see Sub ciause 8.1.2 of SANS 1200

HB).

The area measured will be that of the exposed surface of finished building (see Sub clause 8.1.1
of SANS 1200 HB).

Separate items will be scheduled for roof covering and side cladding, without differentiating
amongst different profiles, stc.

The rate shall cover the cost of removing of existing roof sheeting or side cladding inclusive of
flashings and sundry items from timber or steel purlins, and the removal from site of all such
material. The rate shall aiso cover the cost of any scaffoiding, temporary supports, hoisting
facilities efc. as well as credit for the redundant material becoming the property of the Contractor.

The rate shall also cover all temporary necessary dust screens, sheets, plastic finings, etc. laid
horizontal or vertical inside existing roof spaces or voids on top of cellings, trusses, etc. to protect
all contents inside the buildings while replacing or repairing the roof coverings.

Carefully remove and store existing cladding and sheeting: .....euveen. Unit: m?

The area measured will be that of the exposed surface of finished building (see Sub clause 8.1.1
of SANS 1200 HB).

Separate items wili be scheduled for roof covering and side cladding without differentiating
amongst different profiles etc.

The rate shall cover the cost of removing of existing roof sheeting or side cladding inclusive of
flashings and sundry items from timber or steel puriins, the temporary storage of the removed
sheeting or cladding at a store area (position of store area to be indicated on site). The rate shall
also cover the cost of any scaffolding, temporary suppoits, hoisting facilities etc.

The rate shall also cover all temporary necessary dust screens, sheets, plastic linings, etc. laid
horizontal or vertical inside existing roof spaces or voids cn top of ceilings, trusses, etc. to protect
all contents inside the buildings while replacing or repairing the roof coverings.

The area measured will be that of the exposed surface off the finished building {see Sub clause
8.1.1 of SANS 1200 HB).

Separate items will be scheduled for roof covering and side cladding without differentiating
amongst different profiles, etc.

The rate shall cover the cost of preparing, re-erecting, handling, moving, installing existing
stockpiled sheeting and cladding including new fixing fastners, etc. complete. The rate shall also
cover the cost of cutting, notching, waste, all scaffolding, temporary supports, hoisting facilities
and safety precautions (see Sub clause 8.1.1 of SANS 1200HB).
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Flashing, ridging, etc. will be measured by length.
Separate items will be scheduled for each type, finish and shape of sundry item.

The rate shall cover the cost of supplying, delivery, storing on Site, handling, moving, installing
and fixing the relevant item complete with all fasteners and sundry items as stipulated in BA.02.3.4.

The rate shall also cover the cost of cuiing, notching, waste and of all scaffolding, temporary
supports, hoisting facilities and safety precautions (see Sub clause 8.1.1 of SANS 1200 HB).

Supply and install roof ingulation: ...........cccccnsumnerermanen Unit: m?

The area measured will be that of the expesed surface, no deductions being made for openings
left or cut for protrusions such as those specified in Sub clause 5.7 of SANS 1200 HB, or for
ventilators and the like. Deductions will be made for windows and other openings of similar

dimensions.

The rate shall cover the costs of supplying, delivery, storing on Site, handling, moving, installing
and fixing complete with all necessary fasteners as specified in BA.02.3.7, and shall aiso cover
cost of cutting, notching, waste and of al! scaffolding, temporary supports, heisting facilities and
safety precautions (see Sub clause 8.1.1 of SANS 1200 HB).

Supply and install rainwater OOdSs: .........coverersssrre s sressrsuessnueri Unit: m

Rainwater goods and similar lengths of constant profile will be measured by length.

Sundry items such as stop-ends, bends, shoes, etc. are deemed to be included in the tendered
rate per metre.

Separate items will be scheduied for each type, finish, shape and when relevant, profile of
rainwater goods. The rate shall cover the cost of supplying, delivery, storing on Site, handling,
moving installing and fixing the relevant goods complete with all necessary fasteners, etc. as
specified in BA.02.5 (all complete and subject to a three year written guarantee on watertightness
and workmanship). The rate shall also cover the cost of cutting, notching and waste, and of ail
scaffolding, temporary supports, hoisting facilities and safety precautions (see Sub clause 8.1.1

of SANS 1200 HB).

Carefully remove existing rainwater doods: ... Unit: m

The length measured will be that of the exposed length of finished building.

No separate items will be scheduled for size, thickness, material, profile, galvanised or baked
enamel finished items.

The rate shall cover the cost of removing of existing rainwater goods inclusive of brackets and
sundry items from timber or steel purlins and trusses, the cost of any scaffolding, temporary
supports, hoisting facilities etc. and the allowance of credit for material o become the property of
the Contractor and to be removed from the site.
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Miscellaneous items:

{a) Measured by number:

(T} (Description af BEM)......vviei et et eea e Unit: No
(il Etc.

(b) Measured by linear metre:

()} (Description of BM)...........ciueeeeecsise et st s ee e ems et e st e Unit: m
(i} Efc.

The unit of measurement shall be the number or metre as applicable to each item.
The tendered rates shall include full compensation for manufacturing or providing and installing

each item complete as per BA.03.1.

ROOT rehabilItation .ciiuuicrececieissssseeereensrsersstssenseessessrarses sesssnessesss soemmsmmsenses Unit: m?

The area measured will be that of the exposed surface of building as specified in Sub clause 8.1.1
of SANS 1200 HB. Separate items will be scheduled for roof sheeting and side cladding, without
differentiating between different profiles, finishings, fixing methods, etc.

The rate shall cover the cost for inspecting, removing existing and supplying and fixing new
posidriv screws and mechanisms, sealants, sealer strips, etc. complete.

The rate shall also cover the cost of cutting, waste, all scaffolding, temporary supports, etc. all to
the approval of the Engineer.

Supply and install additional fixing SCrews, efC. ... cercrensiananes e Unit: No

The unit of measurement will be the number of additional screws installed.

The rate shall cover the cost for removing defective fixing screws as indicated by the Engineer,
and replacing aforesaid with new posidriv or equivalent approved fixing screws in similar previous
positions.

No separate items will be scheduled for roof sheeting, side cladding or different profiles. Payment
under this item shall not include the screws to be replaced under the roof rehabilitation item above.

Carefully remove and re-erect ventilation UNItS: ......oe..eeeerieeeemeesesnins Unit: No

The unit of measurement will be number of ventilation units removed, temporarily stored and
resized to similar positions.

The rate shall cover the cost for carefully removing existing ventilation units approximately 2,5m?
in area from existing roof structures, temporary storage, servicing of existing ventilation units,
cleaning, re-erecting later onto new roof sheeting (irrespective of type or profile of sheeting), new
ventilation flashings and counter flashings, sealants, fixing screws, fasteners, etc. complete.
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The rate shall also cover the cost for cutting openings into new sheeting for ventilation units, waste,
ail necessary scaffolding, temporary supports, hoisting facilities and safety precautions (see Sub
clause 8.1.1 of SANS 1200 HB).

Carefully remove and re-erect bird proofing: .........ccevencomvassmsnnninasaras Unit: m?

The area measured will be that of the exposed surface to be covered with bird-proofing.

The rate shall cover the cost for carefully removing chicken wire bird-proofing stapled to each roof
truss tie beam at roof overhang between beam-filiing and fascia board, temporary storage,
cleaning of bird-proofing, re-erecting later into similar previous position. The rate shall also cover
the cost for cutting, fixing staples, waste, scaffolding, etc.

Prepare existing roof sheeting and repaint: .........cccveiimeenncccnnvnseees Unit; m?

The area measured will be that of the exposed surface of roof sheeting painted (measured on flat
area as for roof coverings.}

The rate shall cover the cost for removing existing paint and cleaning surfaces with an approved
degreaser and scotch brite pads and rinsing thoroughly by means of pressure washing to receive
one new primer coat and one coat dual pack poly-urethane enamel system with acrylic finish roof
paint, supplying, delivery and applying new primer and finishing coat, etc., without distinguishing
between roof sheeting, side cladding, profile, finish, etc., as specified in BA 03.02

The rate shall also cover the cost of waste, all necessary scaffolding, etc.

Replacement of existing roof tiles in patchwork: ... veviccrniinnnees Unit: number

The unit of measurement will be number of roof tiles removed, instaliation of new roof tiles similar
to existing roof tiles.

The rate shali cover the cost for carefully removing existing roof tiles approximately 350mm x
350mm in area from existing rcof structures, installation of new roof tiles and ridge flashings,
sealants, fixing screws, fasteners, etc. complete. The rate shall also cover the cost, waste, all
necessary scaffolding, temporary supports, hoisting facilities and safety precautions.



TECHNICAL SPECIFICATION
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BB CARPENTRY AND JOINERY FOR ROOFS AND CEILINGS

CONTENTS

BB 01
BB 02
BB 03
BB 04
BB 05
BB 06

EB 91

BB 02.01

SCOPE

STANDARD SPECIFICATICNS
VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

DETAIL OF REPAIR WORK

MAINTENANCE

MEASUREMENT AND PAYMENT

SCOPE

Carpentry and joinery shall mean the maintenance of materials and components such as
removal of existing timber roof trusses, purlins, ceilings, etc., and the installation of new timber
trusses and other timber roof members, structurai beams, purlins, battens and cellings. This
specification does not include work related to roof coverings and paintwork, which are

specified elsewhere.

This specification covers the corrective maintenance repairs of existing timber members in
roof trusses, the removal and replacement of existing timber members from roof trusses and
associated timber roof members and ceilings. This specification also covers the supply,
delivery and instailation of new timber trusses, purlins, battens and beams for various types
of imber reiated structures and ceilings.

The compiete scope of repair work shall be as described in BB 04; Detail of repair work.

Maintenance of this part of the installation shall be performed in accordance with Additional
Specification SA: General Maintenance and the specific requirements included in this
Technical Specification.

BB D2 STANDARD SPECIFICATIONS

GENERAL STANDARD SPECIFICATIONS

The iatest edition, including ali amendments up to date of tender, of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

PW 371

SANS 10243
SANS 266
SANS 1783 - 2
SANS 1783 -4
SANS 803

Specification of Materials and Methods to be used, edition, Aug 2014 &
Dec 2015 respectively

The design, manufacture and erection of timber trusses

Gypsum plasterboard

Stress-graded softwood: general structural timber

Softwood brandering and battens

Fibre-cement boards



BB 02.02 ADDITIONAL SPECIFICATIONS

Technical Specification BA: Roof coverings
Technical Specification BD: Walis
Technical Specification BJ: Paintwork

BB 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BB 03.01 ADDITIONAL REQUIREMENTS FOR REPAIR OF TIMBER ROOF STRUCTURES

BB 03.01.01 Timber trusses

(a)

{b)

Replacing timber trusses

The Engineer shall inspect timber trusses for defects and establish which timber trusses
must be replaced.

Reasons for replacing trusses will include but not be limited to the foliowing:

(i)

(i)

(iii)
(iv)

Deflection exceeding acceptable limits;

Inadequacy in design, e.g. structural strength, structural instability, load
conditions;

Decay of large portions of truss members (defective timber);

Large portions of truss members having so many defects e.g. cracked timber,
corraded connector nail plates, etc., that it will be uneconcmical to repair the

defects.

Repair of timber trusses

Repair work shall include but not be limited te the following:

U]

(ii)

(iif)
(iv)

)

(vi)

Strengthening of truss members, connections, splices and anchorage at
supports;

Strengthening of truss members due 1o unforeseen loads, notching and cutting
for services by other contractors;

Repair of truss members where large knots and wanes occur;

Replacing metal plate connectors in cases of corrosion, incorrect application of
connecior plates, incorrect size of connector plates, unsymmetrically fitted
connector plates, connector piates with teeth flattened, minimum bite of less than
65 mm of a connector plate on a truss member;

Replacing of decayed timber, particularly rafter ends at roof overhangs and at
roofing screws. Timber subjected to insect attack and fungal decay should be
treated with an appropriate preservative. Where there is a low risk of decay or
insect attack, two coats of Creosote may be applied to the timber. Refer to
clauses 8 in PW 371 for the preservation of wood in high-risk regions;

Replacing and/or repair of cracked timber members. Galvanised connector
plates and metal straps may be considered;
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{vii)

(vili)

(ix)

BB.3

Maximum sienderness ratio must be less than 180 for compression members that
carry forces resulting from dead and live loads. Compression members 36 mm
thick and longer than 1,8 m must have a continuous longitudinal runner centrally
placed {(or T-bracing) and properly connected and braced. For members that
resist loads caused by wind, the slendemess ratio must be less than 250:

Plumb of trusses should not exceed 100 mm or totai span/20 whichever is the
least;

Exposed portions of the trusses shall be painted to match existing appearance.

The roof trusses shall be fully braced. The Engineer shall give instructions regarding the
provision of bracing members to the roof system.

Purlins {for sheeted roofs, battens for tiled roofs)
Repiacing timber purlins

The Engineer shall inspect timber purlins for defects and possible reuse. The Engineer
shall establish which timber purlins need to be replaced.

(@)

(b)

Reasons for replacing purlins will include but not be limited to the following:

(i)

(i)
(i)
{iv)

v)

Decayed timber, particuiarly at gable overhangs;
Broken, warped and brittie timber;
Worn-out roof screw hoies;

nadequacy in design, e.g. structural strength and excessive deflecticn due to
large spans;

Inappropriate spacing of purlins for the specific roof covering.

Repair of timber purlins

Repair work shall include but not be limited to the following:

0
(ii)

(iii}

(iv)

For roof pitches under 45° the purlins shall be erected on edge (narrow edge).

All purlins shall be secured to rafters at each intersection in addition to nails. In
roof voids a single 3,2 mm diameter galvanised wire tie bound twice with iwisted
ends or a galvanised bent plate connector shall be used for securing purlins to
rafters. On roof overhangs only galvanised bent plate connectors shall be used
for securing purlins to rafters.

Splices shall be staggered. Splices that do not conform to the requirements of
clause 4 of PW 371, or clauses 8.5.1 and 8.5.2 of SANS 10234, must be repaired.
Nailed galvanised plate connectors on either side of purlins are also acceptable.

Exposed portions of the purlins shall be painted to match existing appearance.

Skew nailing of purlins to trusses shall not be closer than 30 mm from the edge of the
member.
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Structural timber

(a)

(b)

Replacing structural timber

The Engineer shall inspect members of structural timber, i.e. beams and columns, for
defects and shall establish which of these members must be replaced. Reasons for
replacement will include but not be limited to the following:

{i) Deflection exceeding acceptable limits;

(i) Inadequacy in design, e.g. structural strength, sfructural instability, load
conditions;

(i) Decay of a large portion of the member (defective timber);

(iv) Replacing of decayed timber, particularly at ends of beams.

Repair of structural timber
Repair work shall include but not be limited to the following:
{iy  Strengthening of members, connections, splices and anchorage at supports;

(i)  Strengthening of members due to unforeseen loads, notching and cutting for
services by other contractors;

(i) Exposed portions of structural timber shali be painted to match existing
appearance;

{iv) Boit connecticns shall be in accordance with the requirements of SANS 101863.

Ceilings

New cellings shall be instailed in accordance with clause 9 of PW 371.

(&)

(b}

Brandering to ceilings

Brandering to ceilings shall be replaced where:

(i) Ceiiing boards are replaced;

(i) Brandering is broken, rotten and beyond any further use.

New brandering shall be provided in accordance with clause 9 of PW 371. The

brandering shail continue over at least three bays and shall be staggered to ensure that
splices do not alf occur in one line. Brandering must be provided for light fitting support.

Gypsum ceiling boards

Repairs to existing ceilings shall include the installation of new 6,4 mm thick gypsum
ceiling boards with metal H-section jointing strips. The new ceiling boards shall be
nailed to brandering with galvanised or cadmium-plated clout-headed nails.

Gypsum ceiling boards shall not be used in wet areas such as in ablutions, abattoirs,
kitchens and bathrooms.



(c)

(d)

BB.5

Ceiling boards shall be in long lengths, symmetrically arranged with smaller panels,
closely butted and secured at 150 mm cenires {o brandering as specified.

Where it is necessary to replace ceiling boards onto existing brandering, new boards
shall be installed by first drilling through and then securing with cadmium-plated flat
headed wood screws, or alternatively by shot nailing to suit, to avoid unnecessary
vibration or impact damage to adjacent elements.

Gypsum cove cornices 76 mm wide shall be provided where existing cornices are to be
replaced.

Existing trap doors in ceilings shall be reused. If required, new 850 x 650 mm trap doors
shall be instailed.

No ceiling insulation must be provided unless specified.

Painting of the ceiling shall be done in accordance with Technical Specification
BJ: Paintwork.

Fibre cement ceiling boards

Fibre cement ceiling boards shall be installed in wet areas such as in abiutions,
abattoirs, kitchens and bathrooms.

Fibre cement ceiling boards shall be 6 mm thick, complying with the requirements of
SANS 803 and of the flat pressed type.

The boards shall be nailed to the brandering with 2 mm diameter galvanised or
cadmium-plated clout-headed nails, spaced at 100 mm centres at edges of boards and
180 mm centres along the intermediate brandering. Ceiling boards shali be in iong
lengths, symmetrically arranged with smallier panels as required and ciosely butted.

Replacement of new ceiling boards onto existing brandering shall be done as described
in BB 03.01.04(b} above.

Fibrous plasterboard cove cornices to ceilings shall be of 100 mm girth, provided by an
approved manufacturer. Gypsum cove cornices 76 mm wide can be used in kitchens

and bathrooms of houses. Powder-coated wall angles 25 mm wide shall be used for
cornices in abattoirs.

Existing trap doors in ceilings shall be reused. If required, new 650 x 650 mm trap doors
shall be installed.

Painting of the ceiling shall be done in accordance with Technical Specification BJ:
Paintwork.

Exposed T-system suspended ceilings

Repairs to existing suspended ceifings will include but not be limited to the following:
(i) Replace damaged panels with new ceiling boards;
(i)  Replace sections of damaged T-strips or H-strips;

(i} Replace comices;
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(e)

BB.6

{iv)  Tension, fix and realign existing hangers;
{v) install new hangers as required;

(vi} Clean ceiling boards, including washing of the ceiling boards with a mixture of
water and sugar soap and wiping dry, or painting the ceiling boards.

External gable fibre cement boards for side cladding

External tongued and grooved boarding shall be removed and replaced with 6 mm thick
flat pressed fibre cement boarding. The boarding shall be fixed to new brandering as
specified in this section. Provide painted 25 x 25 mm meranti quarter rounds at edges

as required.

The boarding shall be painted in accordance with Technical Specification BJ: Paintwork.

Fascia and barge boards

Repairs to fascia and barge boards shall include but not be limited to the following:

(a)
(b)
{c)

(d
(e

{H

Replace damaged and broken fibre cement fascia and barge boards.
Replace missing, corroded and damaged H-profile jointing strips.

Replace all nails with suitable length and diameter brass screws. Provide nylon plugs
to timber where necessary.

Align and fix existing fascia and barge boards.

Paint fascla and barge boards in accordance with Technical Specification
BJ: Paintwork. All sides including the edges must be painted.

The roof covering shall cover the top edge of the fascia cn gables.

Timber trusses, purlins and battens

(a)

Existing timber trusses and roof struciure

{(H  General

{1)  The Contractor shall establish proper access and install adequate lighting
to the roof voids to enable detailed inspections of structural deficiencies by
the Engineer. Temporary scaffold pianks shall be iaid across bottom
chords to allow access to all critical areas. After inspection, the extent of
repairs is to be agreed with the Engineer.

{2)  All completed work shall be inspected and approved by the Engineer.
(3}  All new timber work shall comply with SANS 10163.

(4) Timber grade shall be S5 and replacement sizes are to match existing
unless otherwise agreed.



BB 04

(5)
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Repair details on attached sheets R1 to R3 shall form the basis for repairs.
Any deviations from or variations to these details are to be approved by the
Engineer. Any types of failure not covered by these details shall be
discussed with the Engineer who will then issue the necessary repair
instructions.

(i)  Procedures (watermarked and slightly rotten members)

(1

2

Watermarked and slightly rotten members need not be replaced or
repaired if the following test indicate these members to be satisfactorily:

Using a 3,5 mm nail, make scratch marks in all these members to expose
good unaffected timber. I scratch depth is 2 mm or less, it is acceptable
and these members need oniy to be treated as described in (2) below.

The members shall be wire-brush cleaned, free of any loose or deleterious
material, then treated with 1 coat of crecsote, or similar approved. Apply
by brush to affected areas and 200 mm beyond, all to the manufacturer's
specifications. Safety precautions shall be taken against possible heaith
or fire hazards as specified by manufacturer.

(i)  Procedures (cracked and failed members)

(N

(2)

3

(4)

(3)

(€)

All members that are cracked right through will be regarded as failed
members. Members with minor longitudinal cracks shall be repaired,
following procedure 5 on sheet R3.

The Contractor must allow for propping andfor bracing at failed members
to ensure complete structural stability during repairs.

Failed members as indicated in details 1 to 4 on sheets R1 to R3 shall be
realigned by means of clamping with temporary backing pieces, after which
repairs can proceed.

Members that are damaged too badly to effect repairs will have to be
replaced or doubled up to suit the circumstances.

Once all repair work has been completed the Contractor must clean out
the ceiling void, free of all rubbish, excess building material and all other
foreign matter and make good any damage caused to ceilings, etc.

Any altemnative repair proposal shall be submitted in writing to the
Enginser.

DETAIL OF REPAIR WORK

The detail of the work is described in the Schedule of Quantities.
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MAINTENANCE

This specification shall be read in conjunction with Additionai Specification SA: General
Maintenance.

All components forming part of this specification for carpentry and joinery for roofs and ceilings
shall be maintained as part of the maintenance of installations as defined in Additional

Specification SA: General Maintenance.

Maintenance shall include all repair work, replacing of compenents, routine inspections, fixing
of defects or any other actions or rectifying measures necessary to maintain the perfect
functional condition of carpentry and joinery for roofs according to the operation and
maintenance manuals and as specified in this specification.

All timber trusses and members of timber roofs shall be preserved in a good condition, i.e.
failure free, free from insect attack and decay due to exposure to moisture.

Maintenance on the carpentry and joinery for roofs shall also include all other actions related
to (or resulting from) maintenance, such as:

- Cleaning of the site and ceiling voids of rubbish and dirt;

- replacing any element that has failed;
- tightening, fixing or replacing of loose fasteners, premature corrosicn of gaivanised

items like screws, nail plates, etc.

Remuneration for maintenance of the complete carpentry and joinery for roofs shall be
deemed included in the tendered monthly payment for maintenance of the applicable
installation.

MEASUREMENT AND PAYMENT

MEASUREMENT AND RATES

General inclusion of costs

Notes:

All material scheduled to be removed shall be deemed to be existing damaged materials in
small or large sections. All such redundant material shall become the property of the
Contractor and must be removed from site immediately.

Aii new material used for repair work shali be of approved squal quality, coiours, profiles,
thickness, ete. and shall in all cases maich the existing materials and shall be fixed (internally

or extemally) to existing material or surfaces.

All replacement, removal and repair work shall be done carefully as to not damage any
adjacent or other material or work. Any damage to other or adjacent materials or areas caused
by the negligence of the Contractor shall be repaired by him free of charge.

All work scheduled to be removed or taken out shall be deemed to include the cleaning and
preparation of the remaining sections, areas, or work to receive the new material or work

specified.
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Repair work shall alsc include 2! cutting, grinding, cutting into, welding, bending,
strengthening, drilling, etc. to repair or to improve the items or areas as new and to match the

existing.

Work scheduled to be realigned and refixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bolts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and labour, etc. to leave the items as new and totally functional.

Ali new work are measured net and shall include all cutting, lapping, waste, bending, fixing,
corners, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc., as well as cleaning
and preparation of surfaces not already prepared as part of removed items, etc.

Unless scheduled otherwise, new ceilings and ceilings in patchwork shail be fixed to existing
brandering and the Contractor must take special care not to damage the existing brandering
when removing damaged ceiling boards.

SCHEDULED ITEMS

NEW WORK

Structural timber:

{(a) Plates (5izes iNAICALEA) ...vvucueecreeeiereeeeeee et Unit: m
(b) Beams (sizes indicated) .........cvueuemereeemieireceeee et Unit: m
(R[0T X - Fa= TR 4o 171 (=1 ) RO Unit: m
(d) Rafters (sizes iNdiCAtEd).......cccorrreeireeeeee et se e s e Unit: m
(@) Purling (5izes INAICAted) .......ooeeeeveeeerriens et Unit: m
(f) Roof trusses complete (drawing number indicated) ..........coevueeererenn.n., Unit: number

{(g) Etc.

The unit of measurement shall be the metre of individual types of timber elements or number
of complete trusses installed.

The tendered rates shall include full compensation for the supply of all materials, manufacture,
cutting, waste, jointing, scaffoiding, tempcrary supports, hoisting facilities and installation of
the timber as specified, scheduled or shown on the Drawings.

Ceilings:

{a) Ceiling boards, trapdoors, cornices, cover strips, efc.
(type and/or thickness indicated):

() Thickness, shape and description of applications................. Unit: m2, m, number
(iiy Etc. for other thicknesses, shapes, efc.

The unit of measurement shall be the number, metre or square metre of ceiling boards,
trapdoors, cornices, etc. installed complete as specified and scheduled.
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The tendered rates shall also include full compensation for the construction of the ceilings,
trapdoors, cornices, cover strips, etc. including jointing sirips, insulation blankeis and
brandering as specified.

Joinery:

{a) ltems measured by pumber:

(i) Doors, etc. (type and size indicated) ...........ooveieincicinnnciinicee, Unit: number
(i} Etc. for other items measured by number

(b) ltems measured by linear metre.

(iy Skirtings, rails, cover strips, quadrant beads, efc. (size indicated) ........... Unit: m

{iiy Etc. for other items measured by length

(c) Mhems measured by area:
(iy Eaves covering, etc. (type and thickness indicated) ...........ccoccieiireies Unit: m2
(i) Etc. for other items measured by area

The units of measurement shall be the number, metre or square metre of each type and/or
size of joinery item specified and installed complete.

The tendered rates shall include full compensation for the supply of all materials, manufacture,
cutting, waste, fixing, scaffolding, temporary supports, hoisting facilities and installation of the

joinery items.

[ronmongery to be included in the rates tendered for doors shall be as specified in the
Technical Specification BD: Walls.

New joinery, will except where otherwise specified, be fixed or hung to existing matarial or
surfaces.

ALTERATION WORK

Alterations and repairs to existing structures:

(a) Indicate if repairs, alterations, removal or sealing, etc.:

(i) Description of individual items to be repaired,
replaced, altered, removed, sealed, etc. ......ccccceeeeeeee. Unit: m3, m2, m, number

The unit of measurement for items repaired, replaced, altered, removed, sealed, etc. shall be
cubic metre, square metre, metre or number as scheduled. No distinction between sizes or
profiles will be made for the removal of structural timber elements.

The tendered rates shall include full compensation for all costs to repair, refix, remove, cutting
into, re-align, taking off, handling, temporary store, scaffolding, temparary supports, hoisting
facilities and preparing existing remaining material or surfaces where applicable to receive
new items as well as for credit for the redundant material becoming the property of the
Contractor, etc. as specified in the Standard and Technical Specifications and shall allow for
all necessary labour, plant and new material needed for the repairs, replacement or
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alterations, etc. to leave the scheduled items as new and to the approval of the Engineer.
Refer also to the general inclusion of costs in BB.06.01.01."

Repairs to watermarked and slightly rotten

timber roof members: ... Unit: m

The unit of measurement shall be the linear metre of timber roof members repaired as
specified. No distinction will be made for size, type of member or position.

The tendered rate shall include full compensation for the complete repair work, wire brushing,
creosote, etc. as specified by the Engineer.

Repairs to damaged masonry, plastering and surface finishes:
(a) ltems measured by number:
0] Description ofitem______ Unit: No
L O Unit: m
(b} Items measured by linear metre:
{i) Description of ttem_____ Unit: No
() = Unit: m
The unit of measurement shall be the number or metre as applicable to each item.
The tendered rates shall include full compensation for the making good of masonry (stock or
face bricks), beam-filiing, plastering, painting, closing ends tc troughs of sheet metal roof

sheeting, repairs to structure at ends of rafters and purlins, protruding through brick walls, etc.

The tendered rate shall also cover the cost of cutting, notching and waste and of all scaffoiding,
temporary supports, efc.

Painting to top cords of timber trusses

N TOOFYOIS: .........oo et sees s eesmsssmoareseeseees s Unit: m

The unit of measurement shall be the metre.
The tendered rate shall include full compensation to prepare existing top cords {where

applicable) to receive one coat creoscte. No distinction will be made for size, type, new or
existing members. The rate shall also cover the cost for waste, all scaffolding, etc.

Painting of existing members in overhangs: Unit: m

The unit of measurement shall be the metre.
Separate items will be listed for paint and/or creosote as specified.
The tendered rate shall include full compensation to prepare existing overhangs io receive

paint or creosote as specified. No distinction will be made for size of existing members. The
rate shall also cover the cost for waste, all scaffolding, etc.
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TECHNICAL SPECIFICATION

BC WATERPROOFING OF CONCRETE ROOFS

CONTENTS

BC 01 SCOPE

BC 02 STANDARD SPECIFICATIONS

BC 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BC 04 DETAIL OF REPAIR WORK

BC 05 MAINTENANCE

BC 06 MEASUREMENT AND PAYMENT

BC 01 SCOPE
This specification covers the corrective maintenance repairs of existing cement screeds and
waterproofing, including all sundries, the removail of waterproofing and the supply, delivery,
installation of new cement screeds, waterproofing and sundries for various types of concrete
roofs.
Waterproofing shall mean the work fo be carried out to repair/freplace and maintain
waterproofing materials and components, such as the repairfremoval and maintenance of
existing cement screeds and waterproofing and the installation of new cement screeds and
waterproofing. This specification does not include work related to concrete work, plastering,
gutters and downpipes specified elsewhere.
The complete scope of the repair work shall be as described in BC 04: Detail of repair work.
Maintenance of this part of the installation shall be performed in accordance with Additional
Specification SA: General Maintenance, and the specific requirements included in this
Technical Specification.

BC 02 STANDARD SPECIFICATIONS

BC 02.01 GENERAL STANDARD SPECIFICATIONS
The latest edition, including all amendments to date of the following specifications,
publications and codes of practice, shall be read in conjunction with this specification and shall
be deemed part to form part thereof:
PW 371 - Specification of Materials and Methods to be used, edition, Aug 2014 and

Dec 2015 respectively

SANS 10021 - SANS code of praciice: Waterproofing of buildings.

BC 02.02 ADDITIONAL SPECIFICATIONS

Technical Specification BE: Floors
Technical Specification BF: Structural concrete
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VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

ADDITIONAL REQUIREMENTS FOR REPAIR OF WATERPROOFING ON CONCRETE

Clause 8 of PW 371 shall be adhered to when open concrete roofs are waterproofed. Existing
waterproofing that leaks shall be replaced.

Waterproofing materials shail be transported, handled and stored with care and laid strictly in
accordance with the manufacturer's instructions. A clean, dry, smooth, firm and structurally
adequate base with a fall of at least 1 in 50 (depending on the material selected) is required,
with drainage to gutters and/or rainwater outlets on rood edges, as relevant. Attention shall
be given to the detailed design of openings, projections, gutters, down pipes and finishes to
make adequate provision for run-off water and to minimize blockages.

Corners and edges shall be covered or angle-rounded. Run-off over the edges of slabs shall

be eliminated as this causes stains to the building. Fillets of 75 x 75 mm shall be provided at

The necessary gradient for waterproof membranes are normally provided on top of structures
in low-density screeds and then finished, if necessary, with a cement/mortar topping. Screeds
and toppings shall be of sufficient quality to provide a firm base. The following screed
characteristics are suggested for waterproofing purposes:

(a) Compressive strength of at least 25 MPa at 28 days;
{b}  Steel-trowel finish {light);

(c) Drying shrinkage of less than 0,2 % when tested in accordance with the testing
conditions specified in SANS 836;

(d} Minimum screed thickness of 40 mm;

{e} Maximum moisture content of screeds:
(i  Applications with a density of less than 500 kg/m3: 10 %
(i)  Applications with a density exceeding 500 kg/m? : 7 %.

The screed should be cast or sawn intc panels that do not exceed 9 m? to cater for drying
shrinkage and to control cracking.

BC 03
BC 03.01
ROCFS
BC 03.01.01 Introduction
BC 03.01.02 General
up stand corners,
BC 03.02 MATERIALS

The more commonly used waterproofing materials are listed below, as well as some general
comments on these materials. Itis suggested that the manufacturers be consulted with regard
to specific products. The Engineer's approvai of the seiected product shali be obtained prior

to ordering.
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Bituminous materials

(a) Polymer modified bitumen membranes
(b) Reinforced bitumen emulsions.
Plastomeric membranes

Plastics such as polyvinyl chloride {PVC} are applied as single-layer systems and are loose-
laid or fuily bonded. A high degree of skill is required for the laying of these membranes.

Reinfqrced liguid applied systems

Membranes based on acrylic polymer {or modified acrylic polymers) binders, reinforced with
woven polyester or polypropylene fabrics, perform well as waterproofing membranes and are
durable. These fully bonded systems require detailed specifications and strict supervision

during application to prevent malpractice.

DETAILS OF REPAIR WORK

The Schedule of Quantities indicates approximate quantities of work. Detailed instructions
will be issued during construction.

MAINTENANCE

Note: There will be no maintenance work required for water proofing of concrete roofs
in this contract.

This specification shall be read in conjunclion with Additicnal Specifications SA:
General Maintenance.

All components that form part of the waterprecofing of concrete roofs shall be maintained during
the maintenance phase of the Contract.

Maintenance shall include all repair work, replacing of components, routine inspections,
repairing of defects or other actions or rectifying measures required to maintain the perfect
functional condition of waterproofing on concrete roofs in accordance with the operation and
maintenance manuals and as specified. All roofs shall be kept leak-free and watertight.

Maintenance of the waterproofed concrete roofs shall include all reiated actions such as
replacing/repairing loose and blistering waterproofing, inciuding cracked waterpreofing
membranes, loose seams, painting of waterproofing membranes, and cleaning and removing
rubbish from waterproofed concrate roofs.

Remuneration for maintenance of the complete waterproofing of concrete roofs shall be
deemed included in the tendered monthly payment for the maintenance thereof.
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BC 06 MEASUREMENT AND PAYMENT

BC.01 MEASUREMENT AND RATES

BC.01.01 General Inclusion of costs
Notes:

New waterproofing material scheduled shall be deemed to inciude all preparation of existing
concrete or waterproofed areas and jointing of new 1o existing material. Where new material
is to join existing material, the new material shall be of the same type and system as the
existing waterproofing system. All waterproofing shall come with a ten year written guarantee
for water-tightness and the cost of such guarantee shall be deemed to be included in the

applicable tendered rates.

BC.02 SCHEDULED ITEMS

NEW WORK

BC.02.01 Approved waterproofing system to:
(a) Description of waterproofing system:

(i) Area of application or description of detailed item.......cccveueanenn. Unit: m2, m, number

The unit of measurement shall be the square metre, meter or number of areas or
items waterproofed as specified and scheduled.

The tendered rates shall include full compensation for the supplying, delivering,
storing on site, handling, moving, applying or installing and fixing the waterproofing
system complete with all necessary sundry items, such as forming turn-ups or turn-
downs, any flashing strips, dressing waterproofing around pipes and into outlets and

channels.
The tendered rates shall also cover the cost for cutting and waste and for scaffolding,

hoisting facilities, etc. All tum-ups and turn-downs will be deemed to be included in
the area measured for the waterproofing and will not be paid for separately.

ALTERATION WORK

BC.02.02 Remove existing waterproofing and sundry items:
{a) Description of waterproofing material to be removed

=1Ll Lo v (1o o SO R Unit: m2

(b) Etc. for other material and locations

The unit of measurement shall be square metre of material removed.

The tendered rate shall include full compensation for the removing of existing
waterproofing, flashing strips, sundry items, etc.
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Prepare gxisting surfaces:

{a) Prepare existing concrete surface to receive new

screed 88 SPECfied .........coooiii i e Unit: m?
(b) Prepare existing concrete or screeded surface to
recsive new waterproofing SYSIEIM ..o Unit: m?2

The unit of measurement shall be the square metre of the exposed surface prepared to
receive the new screed or waterproofing material.

The tendered rates shall cover the cost for preparing the existing surfaces as specified
and scheduled in (a) and (b) to receive new screeds or waterproofing.

ROOT SCIEEUS: ... ..ottt ee e e s e s emse e e e s s ssseesee s anbmsmeesee s snsnnsnnts Unit: m2

The unit of measurement shall be the sguare metre of exposed surfaces to be screeded.

The tendered rate shali include all costs for supplying, delivering, storing on site, handling, etc.
of the materials necessary for the screed, including mixing and laying of screeds to currents
and falls and forming of sundry items such as fillets, etc. compiete. The tendered rate shall
also cover the cost for forming of screeds around outlets, waste, and of all scaffolding,

temporary supports, hoisting facilities, etc.

Repair bituminous based waterproofing system .................cococoiiiciieeeecrens Unit: m2

The unit of measurement shall be the square metre of the horizontal and vertical surfaces of
waterproofing repaired to the approval of the Engineer. All turn-ups and turn-downs wilf be
deemed to be included in the area measured for the waterproofing and will not be paid for

separately.

The tendered rate shall include all costs for supplying, delivering, storing on site, handling,
moving, installing and fixing the waterproofing system complete with all necessary sundry
items, such as flashing strips, dressing waterproofing around pipes and into outlets and
channels. The tendered rate shall aiso cover the cost of cutting and waste and for scaffolding,

hoisting facilities, etc.



BD .1

TECHNICAL SPECIFICATION

BD WALLS

CONTENTS

BD 01 SCOPE

BD 02 STANDARD SPECIFICATIONS

BD 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS
BD 04 DETAIL OF REPAIR WORK

BD 05 MAINTENANCE

BD 06 MEASUREMENT AND PAYMENT

ED 01 SCOPE

This specification covers the corrective maintenance repairs of existing interior and exterior
walls including all related building elements such as plastering, partitioning, wall tiling,
windows, doors, etc, which form an integral part of an installation.

In determining the remedy for any repair work, the Engineer must take the climatic conditions
in which all building elements have to function into consideration. Allowance shouid be made
accordingly for the strength and durability of all components in relation to their purpose and
application.

This specification does not include any work related to paintwork as this is specified
elsewhere.

The complete scope of repair work shall be in accordance with the section: Detail of repair

work.
BD 02 STANDARD SPECIFICATIONS
BD 02.01 GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments up to date of tender of the following specifications,
publications and codes of practice shall be read in conjunction with this specification and shall
be deemed to form part thereof. All other relevant and applicable SANS regulations are alsc
to be considered as minimum requirements, and in particular SANS 10400: The Application

of the National Building Regulations.

PW 371 - Specification of Materials and Methods to be used, edition, Aug 2014 and
Dec 2015 respectively

SANS 22 - Glazed ceramic wall tiles and fittings

SANS 227 - Burnt clay masonry units

SANS 545 - Wooden doors

SANS 622 - Gypsum cove comice

SANC 680 - Glazing putty for wood and steel sashes

SANS 727 - Windows and doors made from rolled mill steel sections

SANS 10107 - The fixing of glazed wali tiles
SANS 1236 Silvered glass mirrors for general use
SANS 1263 Safety and security glazing materials for buildings



ADDITIONAL SPECIFICATIONS
Technical Specification BG: Metalwork

Technical Specification BH: Fittings
Technical Specification BJ: Paintwork

VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

ADDITIONAL REQUIREMENTS FOR REPAIR OF PLASTERED AND UNPLASTERED

A detailed survey of all existing buiiding elements may reveal the necessity for remedial work
of varying degree. The Engineer shall make an assessment of all aspects that need to be

All plaster shall comply with the requirements of ciause 11 of PW 371. All plastering shall be
painted in accordance with Technical Specification BJ: Paintwork, or tiled according to this

The Engineer shall inspect the plaster surfaces and establish which wall plastering must be
repaired. Reasons for replacing existing plastering will include, but not limited to the following:

{a) Excessive plaster cracking

(b} Loose {delaminated) and spalling plaster

(e) Defective plaster mix.

All chases shall be marked out in straight lines and neatly cut on either side of the recess for
the pipefconduit with an angle grinder. The width of the removed plastering must extend at
least 30 mm beyond the edge of the chasing. Pipes or conduits shall be fixed before
commencing grouting and plastering.

After the pipe has been put in place, the void shall be filled with a non-shrink cement grout of
60 MPa compressive strength at 28 days. The chases shali then be covered by fixing with
shot-fired nails a weld mesh strip (30 mm lengway x 10 mm shortway x 0,5 mm thick expanded

metal lath) before applying the final plaster.

BD 02.02
BD 03
BD 03.01
WALL SURFACES
BD 03.01.01 Introduction
addressed.
BD 03.01.02 Plastering: General
specification BD.
(¢} Dusting
(d) Scaling and flaking
BD 03.01.03

Plastering: Walls of wet areas

Where necessary, hack off and remove existing internal plaster to walls. The substrates must
be prepared to be sound, free from cement, grout, faitance, loose or segregated materials,
voids or flaws and substances that could interfere with bonding of the new plaster. This
preparation work can be done by means of clipping away with a chisel, steel-wire brush and
angle grinders to the satisfaction of the Engineer.
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Smooth concrate must be chipped mechanically o prepare for bonding of new plaster. Before
plastering commences, the substrates must be well wetted with clean water.

Only approved ready-mixed or pre-mixed bagged plaster mortar with 10 MPa compressive
strength or equivalent may be used for plastering. Mix a liquid waterproofing admixture in a
dilution of one part by volume with ten parts by volume of clean water. The diluted admixture
is added to the appropriate dry cement/sand mixture. The mortar shall be produced in such
quantities that will be used within one hour after mixing. The finished piasterwork shall be of
an even and smooth towel surface finish.

When dry, apply two coats of an approved water dispersed epoxy resin coating to the
plastered surfaces of the walls that are to be painted.

External plastering

The Engineer shall mark out areas that need to be renovated. The Contractor shail neatly cut
with an angle grinder in straight lines the edges of the poor patches of plaster that must be

removed.

The substrate of the brick walls must be prepared to be sound, free from cement grout,
laitance, ioose or segregated material, voids or flaws and substances that might interfere with

the bonding of the new plaster.

The surface must not be powdery or crumbly, and must exhibit adequate tensile strength. The
preparation work can be done by means of chipping away with a chisel, steel-wire brush and
angle grinders to the satisfaction of the Engineer.

Smooth surfaces must be chipped to provide mechanical bonding for new plaster. Before
plastering commences the substrate must be well wetted with clean water.

Only approved ready-mixed or pre-mixed bagged plaster mortar with 5 MPa compressive
strength or approved equivalent may be used for plastering. The Contractor shall submit the
design mix with the volume of water to be added to the mortar mix for approval by the
Engineer. An approved bonding agent must be added to the mortar mix.

The mortar shall be produced in quantities that will be used within one hour after mixing. Care
shall be taken not to mix old mortar into any new batch.

The finished plasterwork shall be of an even and smooth wooden trowel {surface finish with
rounded edges at sharp corners) to the satisfaction of the Engineer. The plasterwork shall be
curad for seven days by any approved method to prevent loss of moisture.

Three (3} test cubes per sampling shali be taken at a frequency for every 15 m? plaster area.
Cube moulds for nominal size 100 mm complying with the requirements of SANS Method 863
must be used. Final instructions for sampling, moulding, cutting and testing will be issued to
the Contractor on site.

Rough-cast plaster

Rough-cast plaster shall be applied in two coats. The undercoat shall be composed of one
part cement and five parts sand finished with a wooden float. The finishing coat shall be
composed of one part cement and three parts stone aggregate that will pass through a 4 mm
sieve. The finishing coat shall be flicked on with a machine before the undercoat has set to
obtain an even texture to match the existing rough-cast plaster.
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Where the undercoat has already been piastered, the undercoat shail be prepared to receive
the finishing coat. The surface of the undercoat plaster shall be chipped adequately to form
a key and wetted before the finishing coat is applied.

Fine rough-cast plaster

Fine rough-cast plaster shall be as for rough-cast plaster but the finishing coat shall be
composed of one part cement and three parts coarse sand.

Internai plastering

The surface of internal plaster shall be steel trowelled to a smocth, even and true finish.
External plaster shall be finished to a true and even surface with a wood float. All piaster
surfaces shall be free from blemishes, cracks, blisters or other defects. Plaster shall return
into reveals and soffits of openings, and all angles shall be true and straight with salient angles

slightly rounded.

Plastering of a surface shall be executed in one cperation, as no joint marks will be allowed.
Plaster on walls shall not be less than 12 mm or more than 20 mm thick and plaster on
concrete shall be not less than 10 mm or more than 15 mm thick, except where specifically

specified otherwise.

Only approved ready-mixed or pre-mixed bagged plaster mortar with 5 MFa compressive
strength or approved equivalent may be used for plastering. The Contractor must submit the
design mix with the volume of water that will be added to the mortar mix to the Engineer for

approval.
PARTITIONS

All internal non-load-bearing walis shall be inspected and the Engineer shail dstermine
whether parfitioning such as laminated piastic particleboard, polyester painted steel, vinyf ciad
gypsum panels or any other demountable partitioning should be repiaced.

Where partitioning must be relocated or replaced, such new partitioning shall be non-
combustible, provide acoustical privacy and comply with SANS 10400.

All new partitions shall assembie into a rigid structure and all units shall be readily removable
from either side without disturbing adjacent units.

All exposed trims for doorframes, glazing and skirting are to be of aluminium, or altematively
be painted in accordance with Technical Specification BJ: Paintwork.

The type of boarding and jointing or cover strips shall be in accordance with the Schedule of
Quantities.

WALL CRACKS

Wall cracks shall be evaluated to determine the nature and severity of the occurrence of the
cracks. The Engineer shall inspect ail plastered and unplastered walls and identify the
underlying factors causing cracks. Repairs shall be carried out in accordance with the

Particular Specifications.

FACE BRICKS

Face bricks shall be inspected for dirt, efflorescence, staining, oil, paint, lichens and mosses,
water, smoke and soot, rust, or damage caused by chemical reaction.
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Where efflorescence appears, light brushing and hosing down with clean water is
recommended for most cases. The brickwork must be saturated with clean water before
applying any chemical and washed down with clean water afterwards. Cleaning can also be
achieved with scrubbing, water jetting with cleaning agents and soaps, efc. Staining caused
by non-water-soluble salts, such as vanadium, manganese and iron, shall be treated as

follows:

(a) Remove vanadium staining by washing the wall with a soiution of 100 g to 1 litre of water
using caustic soda. (Use the corresponding secendary potassium salts where available,
as these will be less likely to cause visible secondary efflorescence.) If secondary
efflorescence occurs, wash it off with clean water.

(b) Manganese stains must be removed using proprietary brand chemical compounds
based on hydrochloric acid with modifiers and sodium fluoride. These solutions should
be applied using full strength as recommended by the manufacturer.

(c}  Where rustfiron stains occur, wash the affected area with a solution of 50 g oxalic acid,
20 g sodium fluoride, 15 g citric acid in 1 litre of fresh, clean water. Apply the solution
to a dry wali and leave it on the wall until the stain has dissolved. Wash down using a
solution of 50 g bicarbonate of soda in one litre of water.

External environmental stains and smears caused by soot, smoke, industrial poliution and
spillage of oil, paint and other compounds, including micro-organic growths such as fungi,
lichens and mosses on brickwork, must be identified and dealt with in an appropriate and

approved way.

Care shall be taken to test the effect of some of the chemicals and compounds for possible
harmful effects on the colours of the brickwork and on adjacent materials, as well as for
pessible toxicity to human, animal and piant itfe. All cieaning procedures shall be carried out
with full knowledge of all the potential dangers to human and animal hesglth, and the
appropriate safeguarding and precautionary measures shall be put in place.

Application of silane / siloxane based water repellent/ impregnation

The surface to be treated shall be clean, sound and dry. It should be free from dust, dirt, lcose
particles and oily or greasy deposits.

The surface shall be dry to allow maximum penetration. No application shall be made for at
least four days after rain.

In order io remove any loose particles, the walls shall be pressure-cleaned with water before
application of the silane / siioxane based water repellent. After pressure cleaning of the walls,
the wallls shall be left to dry in sunny conditions for at least 4 days, and where dagha (cement)
has come loose in the joints and left a void, dagha {cement) jeint filling shall be prepared to
match the existing colour and shail be replaced to match the existing. The Contractor shall
submit a mix design of the dagha (cement) joint filling for approval before application.

The contractor shall arrange for walls to be inspected by the Engineer’s Representative before
application of the water repellent, but after pressure cleaning of the walls.

The water repelient should be applied by brush or through a low pressure knapsack sprayer.
Application should commence from the highest point of the surface and work down the surface.
Some run-down of the coating is permissible but should not exceed 250-300 mm. A second
coat may be given but only affer at least two hours drying time between coats.
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Avoid working in full sunshine to achisve maximum penetration. Confine activities to the
shadow side of the structures.

Application temperature shall be +/- 5° to +30°, and shall not be applied if rain is imminent.

The penetrating silane / siloxane based water repellent shall be applied to cover 3 — 5 m? per
litre per coat. The water repellent shall be applied in two coats.

The penetrating silane / siloxane based water repellent shali be applied in accordance with
the instructions of the supplier.

WALL TILING

General

Tiling shall comply with the requirements of SANS Standard Specification 22 and section 12
of PW 371. The code of practice for the fixing of glazed wall tiles, SANS 10107 and the
recommendations of the South African Ceramic Tiie Manufacturer's Association (SACTMA)

must be adhered to.

All tiled areas must be checked for damaged surfaces or to determine where file adhesion to
subsurface proves o be of non-satisfactory standard. In cases where tiled surfaces need fo
be redone, proper care shall be taken in removing all damaged tiles, as well as any adhesive
remains on the subsurface.

Matching of existing size and colour should be pursued wherever possible,

Glazed wall tiling

White giazed tiles 150 x 150 x & mm thick, first grads, must be laid in a cement-based powder
adhesive, strictly in accordance with the manufacturer's specification. Drying periods for
backgrounds and substrates must be strictly achered to. Al tiles must be correctly bedded.
This can be achieved by using a 6 mm square noiched wall trowel to spread the fixative to the
required thickness of 6 mm. Bed the tiles dry and move them firmly into position, ensuring
that they are in proper overall contact with the bed and form an even surface.

A minimum of 2 mm grouting joints shall be allowed between tiles. Under no circumstances
should the tiles be butt-jointed. Do not fill joints between tiles until at least 24 hours after the
tiles have been bedded. Ensure that the joints are free of tile acdhesive residue and any foreign
matter. Fill joints with waterproofed white cement. Existing joints must be cleaned and refilled
with new white cement.

Ceramic wall tiling

Glazed ceramic wall tiles 230 x 115 x 11,5 mm thick, with grade 1 acid resisting quality finish
are to be used. Apply an approved epoxy grout into the tile joints and finish off with a wetted
nosing tool to a smoocth glazed finish. Ceramic tiles include special tiles, such as bull nose
and comer tiles. Repairs include replacing damaged tiles and pointing between tiles with an

approved epoxy grout.

Corner protectors

Install 76 x 75 x 5 mm thick aluminium angle corner protectors to external vertical wall cormers
for protection with 8 mm diameter impact nails x 80 mm long @ 300 mm c/c to a maximum
height of 1,6 m. Seal the interface gap with approved silicone.
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instaii for abatitoirs and dairies 75 x 75 x 3 mm thick siainiess sfeei grade 304 angie cormer
protectors, polished to a No 28 finish with a grit 180, to external vertical wall corners. Fix the
corner protectors with 8 mm diameter impact nails x 8¢ mm long @ 300 mm c/c to a height of
1,8 m. The interface gap must be sealed with an approved polyurethane sealant.

Expansion joints

Expansion joints for glazed wall tiling shall be provided at 3,5 m centres maximum (vertically
and horizontally). The joints shall be 5 mm wide. Prepare the joints by cleaning them
thoroughly. The joints shall be primed and sealed with an approved one component 5 x 5 mm
white polyurethane joint sealant.

Expansion joints for ceramic wall tiling shall be provided at 4 m centres maximum (vertically
and horizontally). The joints shall be 10 mm wide maximum. Prepare the joints by cleaning
them thoroughly. The joints shall be primed and sealed with approved one component 10 x
10 mm white polyurethane joint sealant.

WINDOWS
General
All windows shall be inspected to assess the levei of workability, paying specia! attention to

hinges, handles, stays, catches, etc. Should any window be found unsuitable due to damage
to the frame, opening section or any other part thereof, such window shall be replaced.

The Engineer shall take great care to make sure that the appropriate waterproofing details are
applied strictly to ensure adequate protection against any water penetfration.

Steel windows

The Engineer shali inspect for any deficiencies in residential and industrial type steel windows
and ceil windows. Where necessary, windows shall be serviced and repainted in accordance
with Technical Specification B.J: Paintwork.

Burglar bars to steel windows

Where manganese bars are incorporated in the fixed mullions of the windows, this shall be
done in such a way that the bars are not wider apart than 150 cm/centre. The bars shall have
at least a section of 30 x 16 mm, penetrating at least 100 mm in the lintels and sills. Heavy
duty burglar bars shall be 15 mm diameter or 12 mm square. Loose burglar bars shall be site
welded to the window frames.

Timber windows

All wooden windows are to be inspectad and treated according to the condition of the timber
as stipulated in Technical Specification BJ: Paintwork.

Aluminium windows

When working with mortar or plaster great care shall be taken to protect all aluminium sections
from staining by applying a film protector or motor oil on the aluminium surface.
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GLAZING

Glass

Cracked and broken glazing shall be replaced. The glazing and fixing of glass in buildings
shall be carried out strictly in accordance with SANS Code of Practice 0137.

Putty

Care shall be taken to remove all chipped, flaked or damaged putty. The Engineer shall
indicate on site which puity must be replaced.

All new putty shall comply with the requirements of the SANS Standard Specification 680. The
putty shall be delivered on the site in sealed containers marked with the SANS mark.

Type | putty as specified shall only be used for glazing in wood sashes and Type Il only in
steel sashes.

Paintwork on putty shall not commence uniil pulty has properly dried out, which may
necessitate the addition of an accelerating agent. The Contractor shall therefore take
programming of trades in Port of Entry areas into consideration.

DOORS
General

All existing doors shall be inspected for the general condition and integrity of hinges, locking
mechanisms, etc.

Al steel doors shail comply with the requirements of SANS Standard Specifications 727 and
1129 and section 12 of PW 371.

All new external doors are to be fitted with 1% pair heavy duly hinges,

Door signage, such as door numbers, etc, shall be in accordance with Technical Specification
BH: Fittings, and the Schedule of Quantities.

Special attention shall be given to the condition of striker plates and hinges that need to be
replaced, or properly secured where possible. Doors shall be painted to the requirements of
Technical Specification BJ: Paintwork.

Doors, sidelights and fanlights

All wooden stock doors shall comply with the requirements of SANS Standard Specification
545 and section 8, clause 10 of PW 371.

Flush doors

The Contractor shall inspect all doors, internal and extemal. Where any door needs to be
replaced, such door shall be a 40 mm thick solid laminated door as specified for interior or
exterior use and shall be capable of withstanding the raking, deflection, puncture and moisture
resistance tests for the desired application.
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Uniess otherwise specified. face veneer shail be roiary cut, and shail be of the timber
specified, or where doors are to be painted, shail be of timber suitable for painting. Painting
shall be done in accordance with Technical Specification BJ: Paintwork, and the Schedule of

Quantities.

Edge strips for concealing the vertical edges of doors shall be of the same timber as the face
veneger and for single doors and hinge edges of double doors not be less than 10 mm thick,
and for rebated meeting edges of double doors not less than 20 mm thick. The top and bottom
edges of doors showing end grain shall be sealed with lacquer or other suitable material if the

edges were disturbed in any way.
Toilet doors in ablutions

Doors showing signs of erosion due to water penetration shall be either replaced or cut short
150 mm from finished floor level. If the existing semi-sclid door panel is to be retained, it
should be cut short 150 mm from the floor level. A 38 x 50 mm SAP insert must be glued and
nailed in at the bottom edge. The steel frame must also be cut short and filled in with grout at
the cut edges and fixed to the wall with 2 x 8 mm diameter heavy duty impact nails.

IRONMONGERY

General

Allironmongery shall comply with the requirements of SANS 2001-CS1. All ironmongery shalll
be approved by the agent/representative before fixing. Articles shali be fixed with screws of
similar metal and shall be eased, oiled, adjusted and left in perfect working order on

completion.

Allironmongery shall be inspected to assess the level of workability, paying special attention
to door handles, iocks, door closers, door stops, deor catches, fixing of these fittings, etc.
Should any of these fittings be found unsuitable due to damage, corrosion, etc, they shall be
replaced. Where existing holes in wood are worn out, these holes must be plugged with wood

o receive the screws.

Toilet doors in ablutions must be fitted with approved D-type natural anodised aluminium pull
handles and 150 x 150 mm plate. Install 15 mm diameter concealed steel roller ball catch with
chromium-plated striker plate with circular hole for roller ball catch. Fix this plate to door frame

with two aluminium pop rivets,

Door locks

Each lock shall be provided with twe keys and no key shall pass a second lock. All mortice
locks, mortice latches and night latches, rim and cylinder rim night latches, and escutcheon
for locks shall comply with the requirements of the SANS. The Contractor shall supply all

screws, etc, required for completion of the work.

Cupboard doors

Where required according to the Schedule of Quantities, built-in cupboard doors in sleeping
quarters are to be provided with 2 x angle iron sections of 35 x 80 x 3 mm thick x 10 mm
diameter hole for a padlock that must be fixed to the inside of the cupboard door.

Locker doors shall be provided with a 50 x 50 x 5 mm thick mild steel angie x 10 mm diameter
hole for a padlock site welded to the locker.
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DETAIL OF REPAIR WORK

The detail of the work is described in the Schedule of Quantities.

MAINTENANCE

No maintenance will be required for walls under this contract.
MEASUREMENT AND PAYMENT
MEASUREMENT AND RATES

General inclusion of costs and specific specifications

Notes:

Where applicable, standard SANS 1200 measurement and payment items shall be used for
Earthworks (Small Works) (1200 DA), Site Clearance {1200 C) and Concrete (Structural)

(1200 G).

All material scheduled to be removed shali be deemed to be existing damaged materials in
small or large sections. All such redundant material shall become the property of the
Contractor and must be removed from site immediately.

All new material shall be deemed to be in patchwork and shall be of approved equal quality,
colours, profiles, thickness, etc and shall in all cases match the existing materials and shal! be
fixed (internafly or externally) to existing material, frames or surfaces.

All replacement, removal and repair work shall be done carefully as to not damage any
adjacent or other material or work. Any damage to other or adiacent materials or areas caused
by the negligence of the Contractor shail be repaired by him free of charge.

All work scheduled to be replaced shail be desmed to include for the careful removal of the
damaged existing material as a whole or partly, as specified, for the cleaning and preparation
of the remaining surface(s), frames, etc as well as for the new material scheduled or specified
to replace the damaged material.

All work scheduled to be removed, hacked off, or taken out shali be deemed to include the
cleaning and preparation of the remaining surfaces, areas where material were removed, or
remaining work to receive new material or work specified.

Repair and service work shail also inciude all removing, cutting, grinding, cutting into, welding,
bending, strengthening, drilling, tightening, fastening, oiling, greasing, adjusting and providing
missing or damaged screws or bolts, eic to repair and service or to improve the items or areas
as new and to match the existing. The servicing of windows will be measured in number
irrespective of the type of window or the amount of opening sashes present in the overall
window size. The rates tendered for servicing of windows or similar items shall be deemed to
include for servicing all opening sashes and the total overall frame. The rates tendered for
sarvicing of doors or gates shall include the service of ail locks, handies etc.

Work scheduled to be realigned and refixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bolts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and labour, etc to leave the items as new and totaily functional.
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All new work are measured net and shail inciude aii cutting, iapping, waste, bending, fixing,
corners, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc, as well as cleaning
and preparation of surfaces not already prepared as part of removed items, etc. The supply
and installation of new window handles, pegs, stays, etc as well as the service of windows
shall include for sealing all bolts and screws of handles, stays, etc with epoxy after fixing or

tightening into positions.

The removal of doors, gates or windows shall include for the removal of all existing locks,
handles, striking plates, efc but exclude the hinges, etc, which shall be used for the new
replaced items. All repair work (excluding paintwork) around and in the thresholds of new
door frames, gates or windows build into existing brickwork in new or existing positions shali
be deemed to be included in either the rates tendered for the new replacement item or the
removal payment item of the frame, window, etc.

The new doors to toilets and wet areas as specified shall be fitted with rubber door stops, D-
profiled pull handle and backplate sets, 15 mm roller ball catches with striking plates and all
other ironmongery needed to install the doors complete. All new ironmongery shall be

measured and paid for separately.

The new doors to offices, ete, as specified shall be fitted with rubber door stops, 4 lever mortice
locksets with handle sets to match existing, striking piates and all other ironmongery needed
to install the doors complete. All new ironmongery shall be measured and paid for separately.

All ironmongery instalied on the project shall bear the SANS approved trademark and codes.
Samples of all ironmongery scheduled must be according to the samples of the Department
of Public Works and samples must be handed to the engineer for approval before ordering the

material.

All brickwork shall include for damp proofing membranes, galvanized brickwork reinforcement
to every third course, wire fies and wali anchors as needed.

Tile work to walls shall include all cutting, spacers, waste, jointing, mitres, corners, epoxy grout
and joint filler,

Ordering of certain specified material ie NCI industrial type wall tiles needs special and urgent
attendance and shouid be ordered timeously as to prevent any construction delays.

All new glass mirrors shall be silvered float glass copper backed mirrors with polished edges
all round and shaill, unless otherwise scheduled, be fixed to walis with chromium plated dome

capped mirror screws with rubber buffers.

Specific specification : Repairs to galvanised IBR roofs

Repairs to the workshops and store room roofs will include the following work and all work
must be carried out in accordance with the Technical Specification BA: Roof Coverings.

(a) Inspect the roof for defects.

(b) Fasten loose nuts on hook baits.

(¢} Replace damaged and/or severely corroded washers (allow for + 30% of all washers to
be replaced). The remainder of the existing washers must be painted with an approved
rust converter and a grey colour pure acrylic paint system.

(d) Insert sealer strips on all locse side laps.



(e)

{f)

(9)

(h)

(i)
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Stitch side laps together with Leak Plugs for IBR roof cladding (2 between every hook
bolt; purling are spaced at approximately 1,86 m c/c).

Install new 0,8 mm thick apex trim at the workshops for the length of each bay size 616
mm girth (286 + 300 vertical + 20 + 10 vertical) with Craft-Lock type apex trim fixing
brackets. The apex trim 4 x bend (1 is a shallow bend) and fixed to rcof sheeting with
stitching screws and washers, and to 260 mm vertical x 140 mm (at slope)} x 25 mm
wide x 2,5 mm thick with 25 mm lip galvanised bracket. The galvanised bracket to be
screwed and fixed to roof cladding in trough with 2 galvanised guiter bolts. The spacing
of the brackets is 1029 mm. 150 mm overlap fixed and sealed with 2 rows of pop rivets
and 2 rows of silicone. Bend up trough to form dam.

Side wall flashings: Inspect existing flashings. All loose flashings must be sealed with
two rows of silicone and stitched together with no. 10 stitching screws. Counter flashing
to be sealed with silicone in brick wall. Existing sealant to be removed. Prepare groove
to manufacturer's specifications to receive new joint sealant.

Ridge flashings: Inspect existing flashings. All loose flashings must be sealed with two
rows of silicone and stitched together with no.10 stitching screws.

Holes (small diameter} in cladding to be sealed with Leak King plugs.
Replace existing gaivanised gutters and down pipes with new 125 x 100 x 0,8 mm thick

baked enamel gutters with 100 x 100 x ©,8 mm thick galvanized baked enamel rainwater
down pipes spaced at approximately 6 to 7 m intervals.

Specific specification : Repairs to concrete qutter at workshops

(a)

(b)

The existing + 305 mm x 400 mm deep concrete box gutters must be waterproofed with
a fully bonded waterproofing system to Technicai Specification BC: Waterproofing.
Prepare the existing cement screed surface by cleaning it and replacing decayed
cement screed with new screed. The waterproofing membrane must be dressed over
the top ends of the concrete upstand beams of the gutters and down into down pipes.
All sharp concrete comers must be chamfered adequately fo suit waterproofing
membrane requirements.

The existing expansion joints in the box gutter must be cleaned and prepared to receive
joint sealant. The edges of the concrete must be chamfered to comply with
waterproofing manufacturer’s requirements. Insert 35 mm diameter low density, non-
cross-linked, closed cell, expanded poly-ethylene foam backing cord for 25 mm wide
joint. Prime joint and seal joints with 25 mm wide x 15 mm thick approved poly-urethane
joint sealant appiied strictly according to manufacturer's specifications. The top surface
of the joint sealant must be recessed adequately into joint to allow for a closed cell
polyethylene foam strip that will accommodate movement of the waterproofing

membrane.

Dressing to expansion joint will comprise of additional strips of reinforced waterproofing
membranes that are lapped and sealed to manufacturer’s specifications. The Contractor
must submit detail for approval to the Engineer prior installation.

Specific specification : Repairs to roller shutter doors at workshops

(a)

Replace the whole bottom T-bar including the bottom + 17 galvanised slats of the
existing roller shutter doors with a new galvanised T-bar {bottom rail} with neoprene

weather strip.
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The Contractor must measure the width of the door (approximately 3000 mm) and the
opening width of the wicket door prior ordering the new bottom T-bar and new
galvanised slats (£ 76 mm high x 1,2 mm thick). When the new bottom T-bar has arrived
on site, the Confractor must remove the existing bottom T-bar and slats and slide in the

new T-bar and slats.
{b) Provide and insert end locks on the ends of doocr curtains.

(¢}  Repairing shall include fixing of missing bracket bolts, screws and pins, brackets, fittings
such as locks, loose rachet and pawls, and brackets. Loose bracket bolts that have
broken out of walls shall be replaced with 175 mm long x 12 mm diameter threaded rods
that must be anchored to the walls with an approved epoxy grout.

{d) Repairing bent and fixing of damaged steel plates of canopy covers.

(e) Repairing gearbox, gear handle, drive shaft, pinions and bevel gears.

Specific specification: Servicing and adjustments to roller shutter doors

{(a)  All other door components shall be serviced, adjusted, repaired and replaced, but not
restricted to, for the full repair of the complete door instaliation to a smooth working
condition. The door sizes is approximately 3000 mm wide x 3500 mm high. The existing
interlocking slats are 76 mm wide.

{b) Servicing shall include cleaning and oiling of hinges, rollers, bearings, gears, channel
guides and locks. Interlocking slats of the roller shutter curtains shali only be washed
with a high-pressure water jet and detergent to remove all dirt, grease, etc.

(¢} Adjusting, fixing and realigning of door guides. The existing channel guides,
approximately 786 mm wide shall be bent straight to allow free and smooth movement of
the roller shutter door slats. The Engineer shall give the necessary instructions where
severely damaged channel guides must be replaced.

(d) Adjusting and balancing torsion springs, barrel collar and counter balanca.

Specific specification : Welding of thin steel plates

Thin steel plates covering the external side of doors must be welded to the door frame
members. The existing paint must be removed from the welding areas prior to site welding.
A coded or experienced welder must submit the proposed welding procedure to the Engineer
for approval. The aim of the site welding is two fold, viz to fix the steel plate to the frame and
secondly, to prevent water ingress into the inside of the door. The perimeter of the individual
piate sections of the door must be sealed with continuous impervious welds.

Specific specification : Repairs and replacements to agricultural kraals

Replace diamond mesh fence:

Existing diamond mesh shall, where indicated by the Engineer, be removed and replaced with
new diamond mesh fence. The new galvanized diamond mesh shall be stretched and properly
tied to the fencing wire. The diamond mesh or wire netting shall be secured by means of soft
binding wire at 1,2 m centres along the top and bottom straining wires and at 3 m centres
along each of the other fencing wires unless otherwise specified.
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Diarnond mesh

(a) Diamond mesh {chain-link) fencing shall comply with the requirements of SANS 1373.
The edge-finish shall be both sides clinched or barbed.

(b} The nominal diameter of the wire shall be 2,5 mm and the mesh size shall be 40 mm x
40 mm.

{¢) The wire shall be fully galvanized

Tensgioning fence wires:

All fencing wire shall be carefully strained and hung without sag, and with true alignment, care
being exercised not to strain the wire so tightly that it will break, or that end, corner, straining
or gate posts will be pulled up. Each strand of fencing wire shall be securely fastened in the
correct position to each post with soft galvanised binding wire.

Smooth wire:

(a) Smooth wire shall comply with the requirements of SANS 675 and shall be of the types
specified below:

(b} Straining wire shall be 4,0 mm diameter and fully galvanized.
(c} Fencing wire shall be high tensile grads, 2,24 mm diameter wire fully galvanized.

(d) Tying wire shall be 2,5 mm diameter, miid steel, galvanized wire for tying fencing wire to
standards and dreppers, and 1,6 mm diameter, mild steel, galvanized wire for tying
netting and mesh wire to fencing wire.

SCHEDULED ITEMS
NEW WORK

Deors and windows:

(2) Type of doors, windows, locks, etc and material indicated:

(i} Description of M ..o Unit : number

The unit of measurement shall be the number of doors, windows, locks, etc installed complete
as specified.

The tendered rates shall include full compensation for the manufacturing and instaiiation of
the steel or natural anodised aluminium doors, windows, iocks, frames, etc complete with
hinges, handles, locks, barrel bolts, retaining devices, door stops, stays and any other work
necessary to complete the work as specified, scheduled or as shown on the Drawings. The
tendered rates for windows shall also include fuil compensation for glazing, window sills and
damp-proof sheeting as specified or to match existing.

Wall panelling:

(a) Description of material to be used:

(i) Description of item and/or position to
be fiXed ..o ————————— Unit m, m2, number
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The unit of measurement shali be the number, metre, etc for each item as scheduled.
The tendered rates shall include full compensation for all costs of material, waste, labour,

plant, transport, delivery, access, scaffolding, fuel, etc to install the material as specified and
to match the existing to the Engineer's approval.

Joinery:

(a) ltems measured by number;

(i) Doors, etc. (type and size indicated) .....occocveeveieer e Unit: number
(i) Etc. for other items measured by number

(b) ltems measured by linear metre:

(i) Skirtings, etc. (type and size indicated)..........cococceiiiinniiienen. Unit: m
(i) Etc. for other items measured by length

{c} ltems measured by area:
{i) Eaves covering, etc. (type and thickness indicated) ..................... Unit: m?

(i) Etc. for other items measured by area

The units of measurement shall be the number, metre or sGuare metre of each type and/or
size of joinery item specified.

The tendered rates shall include full compensation for the supply of all materials, manufacture,
cutting, waste, fixing and installation of the joinery items.

Ironmongery, steelwork, glass, wall finishings, etc:
(a} Measured by number:

0] (Description Of IEM) ... Unit: number
(i) Etc.

(b) Measured by linear metre:

(i) (Description of REM) ......c.coociriii e Unit: m
(i) Etc.

(c) Measured by area:
(i) (Description of item) ....ccc.cviieiiiiceiciee et e Unit: m?
(i) Etc.

The unit of measurement shall be the number, metre or square metre as applicable to each
item.
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The tendered rates shaii inciude fuil compensation for manufacturing, providing and installing
each item to new or existing steel, wood or plaster complete as per specifications, drawings,
descriptions as scheduled or as the existing and shail include for all labour, material, waste,
plant, transport, delivery, access, scaffolding, fuel, etc. To the Engineer's approval.

ALTERATION WORK

Aiterations and repairs to existing structures:
{a} Indicate if repairs, replace, alterations, removal or sealing, efc;

(iy Description of individual items to bz repaired, _
altered, removed, sealed, etC......coocovevvieireecerenenn. Unit: m3, m2, m, number

The unit of measurement for items repaired, replaced, alterad, removed, sealed, etc shall be
the cubic metre, square metre, metre or number for each item as scheduled.

The tendered rates shall include full compensation for all costs to repair, replace, refix, remove,
cutting into, re-align, taking off, temporary store, etc as specified in the Standard and Technical
Specifications and shall allow for all necessary labour, plant and new material needed to do
the specified work and to leave the scheduled items as new and to the approval of the
Engineer. Refer also to the general inclusion of costs in BD 06.01.01.
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TECHNICAL SPECIFICATION

FLOORS

CONTENTS

BE 01
BE 02
BE 03
BE 04
BE 08
BE 06

SCOPE

STANDARD SPECIFICATIONS

VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS
DETAIL OF REPAIR WORK

MAINTENANCE

MEASUREMENT AND PAYMENT

SCOPE

BE 02

Floors shall mean the scope of work to maintain materiais and components such as removal
of existing floors and installation of new floor coverings, skirtings, screeds, concrete floors and
paving. This specification does not include work related to metaiwork and paintwork, which

are specified elsewhere.

This specification covers the removal of existing floor coverings, screeds and concrete surface
beds, the repair of existing floor coverings, screeds and concrete surface beds. This
specification also covers the supply, delivery and installation of new floor coverings, screeds
and concrete surface beds for various types of buildings.

The compiete scope of repair work shail as described in BE 04: Detail of repair work.

STANDARD SPECIFICATIONS

BE 02.01

BE 02.02

GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments up to date of tender of the following specifications,
publications and codes of practice shall be read in conjunction with this specificatior and shall

be deemed to form part thereof;

Specification of Materials and Methods to be used, edition, Aug 2014 and
Dec 2015 respectively

SANS 281 - Hardwood block and strip flooring

SANS 581 - Semi-flexible vinyl floor tiles

SANS 786 - Flexible vinyl flooring

SANS 978 - Woed mosaic flooring

SANS 10070 The laying of thermoplastic and similar types of flooring

SANS 10043 The laying of wood floors

SANS 10186 The laying of textile floor coverings

SANS 1449 Ceramic wall and floor tiles

PW 371

ADDITIONAL SPECIFICATIONS

Technical Specification BF: Structural concrete
Technical Specification BG: Metalwork



BE 03
BE 03.01

BE 03.01.01

BE 03.01.02

BE 03.01.03

BE 03.01.04
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VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

ADDITIONAL REQUIREMENTS FOR REPAIR OF FLOORS

Floor coverings

Existing floors shall be inspected to determine the extent of any damaged floor areas. The
existing floors and other building elements shall be protected from damage during the
progress of any repair work and on completion shall be cleaned and handed over in a perfect
condition. Only skilled workmen experienced in laying any type of floor finishes shall carry out
the work.

Preparation of floor slab and surface beds for new floor screeds

The existing concrete screed shall be removed in patches designated by the Engineer.

Ali laitance on the surface of the existing surface bed must be removed completely.
Mechanised plant such as scabblers or abrasive blasters must be used. The Contractor shall
take all necessary precautions to keep dust pollution to a minimum inside the building during
the breaking out and removing of existing concrete screeds, as well as during the preparation
of the existing concrete surface bed.

After the mechanical cleaning of the slab surface to expose the coarse aggregate, all dust and

debris must be removed, and the surface must be thoroughly wetted and kept wet for at least
12 hours before application of the new concrete screed.

Surface preparation of existing floor screeds for new floor coverings

The following procedure is suggested where vinyl tiles were laid with bitumen adhesive:
(a) The Engineer will specify the where existing viny! tiles are {0 be removed.

{b) The bitumen must be removed mechanically and/cr chemically. Remove as much
bitumen and other contamination as possible by scraping. Bitumen can be heated to

soften it.
(c} Sweep or vacuum sub-floor thoroughly to remove dust and grit.

(d) An approved solvent based degreasing and cleaning compound can be used to remove
the bitumen chemically. The Contractor shall ensure the safety of the workers and the

building against possible fire.

{e) The concrete surface must be smoothened. Even the surface with Pavelite or approved
equivalent before laying the new vinyl tiles. The Pavelite must be applied in accordance
with the manufacturer's specifications.

(f)  Vacuum clean the floor surface again before the adhesive is applied to lay the vinyl tiles.

Cement screed

Cement screed shall be carried out in accordance with clause 11 of PW 371. The Engineer
shall determine which existing cement screeds are to be replaced. The cement screed shall
have a maximum thickness of 30 mm. Where required the cement screed shall be modified
with an approved alkali compatible acrylic emulsion by preparing the cement screed with a
mixture of the latex and water in the required ratio.
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Before the new screed is appiied, remove ail surface water from the siab. Apply a bond coat
to the slab/surface bed, consisting of a 1:1 mix of cement and clean fine sand with just enough
water to provide the consistency of sturry. Mix in equal parts an approved alkali compatible
acrylic emulsion specially modified for use in cement mortars with water, and add Portland
cement to form the slurry. Spread the bond coat evenly using a stiff fibre brush. Do not leave
standing pools. Place screed in good time (before the bond coat dries out). The screed must

be laid and compacted in one layer.

Curing should commence as soon as the finishing operations have been completed and
should be continued for at least 7 days. The Engineer must approve the method of curing.

Joints must be formed in the screed at all existing contraction and expansion positions, as well
as at intermediate positions at 3 m spacing maximum.

Concrete screeds

(a) General

Concrete screeds shall have a minimum thickness of at least 50 mm. The Engineer shail
determine the areas of which the concrete screeds need to be replaced.

Only ordinary Portland cement, CEM 1 42,5 in accordance with SANS ENV 187-1, shall

be used.
Coarse aggregate maximum size: 10 mm
28-day cube strength: 35 MPa.

The use of an approved plasticizer is recommended to reduce the water conient of the
mix to the absolute workable minimum.

The mix design must be submitted to the Engineer in advance for approval.

Four sets of six test cube samples shall be taken for every factory for the testing of the
compressive strength of the concrete.

(b) Concrete flocr hardener

Concrete natural non-ferrous aggregate floor hardeners shail strictly be applied in
accordance with the manufacturer's specification and under his supervision. Note: The
Contractor shall fumish a certificate of compliance, together with a written guarantee after

completion.

{c) Compressive strength

At 7 days: 50 MPa
At 28 days: 70 MPa

All other aspects of the construction of new concrete screeds shall be adhered to as
specified in Technical Specification BF: Structural concrete.

Laying of material {ceramic excluded)

The laying of vinyl and similar flooring material in tile and sheet form and the fixing of plastic
skirtings, nosings, etc, shall be carried out in accordance with SANS 1043 and clause 13 of

PW 371.
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The iaying of wood biock and wood mosaic fiocring shall be carried out in accordance with
SANS 1043 and clause 13 of PW 371.

The iaying of textile floor coverings shall be done in accordance with SANS 10186.

Vinyl floor tiles shall be laid with continucus joints in both directions. Tiles shall be cut with a
"jointer” at saw and expansion joints. Tiles laid over these types of joints will not be permitted.
Only latex-resin type adhesive shall be allowed to glue tiles to the concrete screed or surface

bed.

Granolithic screed finish

Granolithic screed finish to floors, treads of steps, threshoids and similar surfaces, unless
otherwise specified, shall not be less than 25 mm thick. The granolithic screed shall be
composed of three parts granite, or other approved hard stone chips, or approved hard, coarse
sharp washed granitic or quartzite sand, half part clean sand and one part of cement, hand or
mechanically trowelled to a true and smooth surface. No dry cement powder, grout or wet
slurry mix shall be applied to the surface.

New granoiithic screed shall be laid before the concrete surface bed or floor matures in order
to allow for proper binding. If this is not possibie, then the top of the surface bed or floor shall
be hammered, chipped and then cleaned with a wire brush and a coat of neat cement grout
applied immediately before the granolithic is laid.

The granolithic shall be laid in pansals not exceeding 6 m? in area and jointed to lines of panels
with V-joints. The joints between the panels shall coincide with joints in the concrete surface

bed or floor.

Granolithic finish to stair risers, sides of curbs and other vertical surfaces shall, unless
otherwise specified, not be iess than 12 mm thick.

All granolithic work shall be done by experienced workmen only and shall be protected from
damage caused by rain or other extreme weather for 12 hours after being laid. Protection
shall be provided against tco rapid drying whilst hardening by means of covering with wet
sacks or other suitable material. The screed shall also be protected from damage and
discoloration during the progress of the remaining work.

Edges of granolithic floor butting against different floor finishes and edges of margins, etc,
shall be true and sharp, and shail be protected by fixing temporary wood strips which shall
remain in position until the faying of the adjoining floor has commenced.

Where a non-slip granolithic floor finish is required, the granolithic shall be laid as specified
above. Alundum grit shall then be sprinkled over the surface at the rate of 1 kilogram per
square meter, lightly tamped in and allowed to set.

Vinyl floor finishes

Existing floors should be inspected and where vinyl tiles need to be replaced, such tiles shall
comply with the requirements of SANS 786, and be 3C0 x 300 x 2 mm thick unless otherwise
specified. The flooring shall be of marbled pattern and of an approved colour (to be specified

by the Engineer).

Vinyl floor tiles or sheets shall be laid with an adhesive recommended by the manufacturer.
All the preparation and work in connection with the laying and fixing of the specified flooring
and vinyl skirtings shall be done in accordance with SANS 1070 and to the satisfaction of the

Engineer.
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The flooring shail, where necessary, be cut and neatly fitted against adjoining floors,
thresholds, etc. Where required the Contractor shall carefully remove existing timber floor
skirtings and/or quarter rounds for re-use where vinyl tiles are laid against walls. Reinstate
skirtings and/or quarter rounds.

Vinyl floor tiles shall, unless otherwise specified, be laid with continuous joints in both
directions and vinyl floors shall, uniess otherwise specified, be in standard widths with cut
sheets at sides of floors as necessary, all to the entire satisfaction of the Engineer.

The vinyl flooring and skirtings shall be covered up and protected from damage during the
progress of remaining work and on completion be cleaned and, unless otherwise specified,
polished with the type of polish recommended by the manufacturer of the vinyl flooring.

Skirtings

Loosened hardwood skirtings must be cleaned and where necessary removed and/or
replaced by 76 x 19 (or 256 mm) mm thick hardwood skirting with one rounded top edge
plugged to the wall. Painting shall be in accordance with Technical Specification BJ: Painting.

In selected areas skirtings shall be 100 mm high x 6 mm thick unglazed ceramic tiles glued to
walls with an approved cement grout. The Engineer shall specify these areas.

Vinyl cove skirtings shall be of approved manufacture and colour and, unless otherwise
specified, be 70 mm high.

Sealing of vinvl flooring

The newly laid tiles shall, after four days, be scrubbed with a diluted neutral detergent/stripper
complying with SANS 825 and rinsed thoroughly. After the floor has dried, apply two cosats
polymer/acrylic sealer combination containing @ minimum of 22 % solids using an applicator
pad. Ensure that the surface has set hard before allowing traffic on the floors.

Wood bleck floors

(a) Replacement of wood block floors

Where required, wood blocks that must be repiaced shall, unless otherwise specified,
be Clear Grade, Class H with nominal sizes of 75 mm wide, 225 mm long and 20 mm
thick, and shall comply with the requirements of SANS 281. Wood blocks that are loose
must be re-laid using an approved hot or cold adhesive after the old bitumen has been

removed and the surface prepared.

The moisture content of the blocks shall be as specified in the above-mentioned
specification, and the biocks shall be treated with timber preservative as specified. The
blocks shall, unless otherwise specified, be laid to a basket pattern with an approved
hot or cold adhesive and shall be sanded on completion all in accordance with the SANS
Code of Practice, SANS 1043 and to the satisfaction of the Engineer

Wood block floors shall be covered up and protected from damage during the progress
of the remaining work, and unless otherwise specified, a sealer shall be applied to the
final sanded surface and then polished all in accordance with the akove-mentioned

Code of Practice.
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(b} Partial repairs to parguet fioors

Only severely loose wood blocks identified by the Engineer shall be repaired. The
Contractor shali carefully remove the wood blocks for re-use. Scraping and any other
suitable means shall be used to remove the old bitumen. The concrete surface bed or
cement screed shall be cleaned from dust and bitumen residue as specified in BE
03.01.02. if the concrete or cement screed is in a poor condition, the poor paiches shall
be removed according to BE 03.01.04. The Contractor will be allowed to use rapid
hardening cement grouts to reduce drying time of concrete and cement screeds in order
to suit the working programme. The screeds must be laid at such a level as to enable
the workmen to lay the cleaned wood blocks at the same leve! as the surrounding wood
flooring blocks. The cleaned blocks shall be laid in a basket pattern (or the same
existing pattern) with approved hot or cold bitumen at the same level as the surrounding
blocks. Missing blocks must be replaced.

Sealing of timber floors

Existing timber floors must be mechanically belt-sanded to remove all traces of existing sealer
in strict compliance with SANS 1043. Where necassary, existing flooring, skirtings and quarter
rounds should be temporarily removed. Before applying the new wooden floor sealer, ensure
that the surfaces are dry, sanded smooth and free from varnish or oil. Vacuum the dust from

the prepared floor surfaces.

Apply three coats of clear, lead free wooden ficor sealer with preservative and anti-fungicidal
properties according to the manufacturer's specification.

Apply the first coat until an even glossy, wet surface is achieved. Leave to dry thoroughly.
Apbly at least two other coats in the same way, and finally a fourth and final coat. It is proposed
that the Contractor first do a trial section to satisfy himself that he can handle this procedure.
The final appearance of the wooden flaor must be smooth and have a uniform nen-gloss finish.

Reinstate skirtings and quarter rounds.

Tilin eneral

Tiles shall be solidly bedded and jeinted in cement mortar and, uniess otherwise specified,
joints shall he 6 mm wide.

The joints in all tiling are to be continuous in both directions. The pointing is to be carried out
by well pressing in half-dry cement mortar. Under no circumstances may liquid cement grout

be used for pointing.

All tiling shall be properly covered and shall be protected against any possibility of staining,
discolouring or any other damage.

At completion, all tiling is to be exposed, checked for damage, repaired where necessary and
cleaned off with soft soap and cold water and left in a perfect condition. The application of oil
on tiling is not allowed.

Ceramic and quarry floor tiles
(a) General requirements

The Engineer shall determine which tiles need replacement. The existing floor screed
and floor tiles must be removed in patches and/or areas as determined by the Engineer.
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Ensure that the base for fioor tiling is rigid, stabie and levei uniess required to have a
fall in one or more direction{s). The surface preparation and cement screed {if required)
are described in BE 03.01.03 and BE 03.01.04 respectively. When proprietary brand
adhesives are being used for fixing ceramic floor tiles it is essential that the surface to
which the tiles are to be fixed is clean, dry, flat and true.

Lay approved unglazed ceramic split floor tiles (230 x 115 x 11,5 mm thick and of a
selected or matching colour) in professional floor grouting with 8 - 10 mm wide joints.
The floor grout must be applied with a 10 mm square notched floor trowel evenly over
an area not exceeding 1 metre at a time. Coved skirting tiles including external and
internal skirting corners must be laid against walls in abattoirs. Setting out must be done
correctly. The finished installation must be level plumb and true unless specified
otherwise. In abattoirs the floor tiles must be laid to specified falls.

Mortar beds for dust-pressed tiles and quarry tiles shall be formed with a slurry of 1:1
cement and clean fine sand to a thickness of about 3 mm on an area not exceeding 1
metre at a time. The joints will be 6 - 8 mm wide depending on the size of the tile.

The tiles must be laid in professional cement-based powder adhesive, strictly in
accordance with the manufacturer’s specifications. The Code of Practice for the fixing
of tiles in accordance with SANS 1449 and the recommendations of the South African
Ceramic Tile Manufacturer's Association (SACTMA) shali be followed. important points
to be taken into consideration is are summarised below:

(i) Sufficient time must be allowed between building operations.
(i)  Drying periods for backgrounds and substrates must be strictly adhered to.
(i)  No tiling may commence prior to the prescribed time.

(iv)  All tiles must be correctly bedded. The tiles must be properly bedded into a
fixative that is spread evenly to the required thickness using a square notched
rubber mallet {16 mm for ceramic tiles}. Bed the tiles dry and move firmly inte
position, ensuring that they are in proper overall contact with the bed, and form

an even surface.

{v) A minimum of 6 - 10 mm grouting joints must be allowed between exiruded and
split tiles (3 mm minimum for pressed tiles). Ensure that the joints are free of tile
adhesive and any foreign matter.

(vi) Tiling installation: Setting out and finished installation must be done correctly.

Filling of joints

Do not fill joints between tiles until at least 24 hours after the tiles have been bedded.
Before applying the joint epoxy grout ensure that the joints are free of tile adhesive
residue and any foreign matter. Apply the approved epoxy grout into the tile joints. The
finishing-off must be completed with a wetted nosing tool or spatula so that a smooth
glazed surface finish can be achieved. Application of the epoxy grout must be done
strictly in accordance with the manufacturer's specifications. Finally, the tiles must be

thoroughly cleaned.
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Movement joints in tiling

(a) General requirements

Movement joints are to be provided in tile work due to moisture expansion, thermal

expansion and contraction, and crack control at existing expansion joints in the surface

bed.

{i} Provide movement joints in the tile work, screed and bedding down to the
concrete surface bed or slab. The spacing of these joints depends on the position
of existing joints, column and wall layouts and slab thickness. The maximum
spacing of joints should be limited to 30 times the slab (surface bed) thickness or
4,5 m, whichever is the lesser. The length-to-width ratio of tile panels should be
limited to between 1,0 and 1,5.

(i)  Provide isolation joints around the perimeter of the floor, around columns, walls
and other fixed structural elements.

(i) Joints shall be aligned with no offsets. Irregular shape tile panels must be
avoided. Where included angles are unavoidable, it should be Jess than 60
degrees.

(iv) The width of the joint shall be 8 mm minimum and 10 mm maximum. Provide an
approved closed-cell expanded polyethylene foam joint filler with a hinged
temporary blocking piece in the movement joints. The size of the blocking piece
must be the same as the joint width.

(b} Joint sealing

The ioints shall be prepared and primed pricr the application of the joint sealant.

The liquid sealant in joints shall be an approved one part grey polyurethane sealant with

a shore hardness of A45 and an elongation of 400 %. The manufacturer’s specifications

must be strictly followed.

PAVING

Repairs to paving shall include the improvement of existing paving, drainage channels and the
replacement of paving that can not be repaired. Different paving types exist, e.g. concrete,
precast paving segmental and regular blocks, bricks and slasto. This specification only covers
pedestrian paving around buildings.

The Engineer shall identify the paving areas that are to be repaired. Defects to paving will
include but not be fimited to the following aspects:

(a)
(b)
(c)
(d}

{e)

Failure of sub-base material and subsidence of sub-soil due to excessive water erosion;

Broken and severely damaged paving;

Distorted and disturbed paving;

Drainage problems, e.g. ponding of water on the paving and in drainage channels,
incorrect falls, etc.;

The omission of edge restraint;
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(f) intrusion of weed or hostile root penetration.

Preparing foundation

If the sub-base and/or sub-grade have failed, this soft and unstable material shall be replaced.
Existing paving must be carefully removed and stack for re-use. The new earth filling shall be
of inert material, having a maximum plasticity of 10, free from large stones, etc, spread,
leveled, watered and compacted in layers not exceeding 150 mm thick to a density of 95% of
modified AASHTO density. Cement stabilization to improve the existing sub-grade may be
considered to improve the characteristics of the material. The blocks shall be laid true to line,
levels and grade on a 25 mm thick layer of approved bedding sand. The bedding sand must
not be used to fill hollows in an uneven sub-grade or sub-base surface. Where specified,
plastic sheeting must be provided below the bedding sand layer. Refer also to BE 03.02.06.

The Contractor shall be responsible for carrying out all necessary process control tests on the
density and moisture content of the completed sub-grade, sub-base, etc, fo ensure that the
required compaction is being attained.

Laying of seqmental block paving

The existing blocks shall be preselected for re-use. Broken and severely damaged paving
blocks shall be replaced. New paving biocks shall comply with SANS 1058 Class 30
compressive strength. Al blocks shali be laid true to line and level. Care shall be taken to
ensure that jeint lines are straight and square. The blocks shall have a minimum thickness of

60 mm.

After laying the blocks, the paving shall be compacted by means of vibrating plate compactor
with joints between the blocks filled in, after compaction, by sweeping in fine sand. The jointing
sand shall have a pass of 1,18 mm sieve and contain 10-50 % material passing the 75 micron
sieve. The sand shali be free of all soluble salts or contaminants likely tc cause effiorescence

or staining.

Areas against curbs, manholes, etc., that require infilling and which exceed 25 % of a full block
unit shall be filied with units cut to size using a mechanical or hydraulic guillotine, bolster or
angle grinder. Infill areas constituting less than 25 % of a full block area and are of 25 mm
minimum dimension shall be filled with 25 MPa concrete. Smaller areas shall be filled with
1:4 cement mortar,

Laying face brick pavers, precast concrete blocks and slasto

The existing blocks shall be preseiected for re-use. Broken and severely damaged paving
blocks shall be replaced. All blocks shall be laid true to line and level. Care shall be taken
that joint lines are straight and square. Slasto shall be laid in the same pattern to match
existing.

After laying the blocks, the paving shall be compacted by means of vibrating plate compactor.
Clean the top of the blocks before and after compaction. Thoroughly wet compacted area
after compaction and leave 24 hours to dry. The joints between the blocks must be filled in,
after compaction, with a 1:4 cement mortar. The joints shall be pointed with a steel tool to a

smooth surface finish.

Laying of cast in-situ concrete paving and drainage channels

Severely cracked and/or damaged concrete paving and drainage channels shall be replaced.
The Engineer shall indicate which panels and sections of drainage channels are to be
removed. Cutting out will be dene with an angle grinder or saw cutting machine.
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Concrete panels must be removed in sizes where the ratio of the sides does not exceed 1:1,5.
The foundation material must be improved as specified in BE 03.02.01.

New concrete panels and drainage channels must be cast with a compressive strength of 25
MPa. Concrete paving to the specified thickness must be finished off with a smooth wood
trowel surface finish or must match the existing surface finish. Edges must be finished off with
a steel nosing tool with a radius of 5 mm. Expansion joints must be provided where specified.
Drainage channels must be cast in lengths not exceeding 1 metre. Channels must be finished

off to have a smooth steel trowel finish.

Precast concrete edge beams, curbs and channels

Edge restraints shall be instalied before paving commences. Edge restraints may be cast in-
situ, or consist of precast units. Precast edge blocks shall have dimensions of 75 mm wide x
300 mm deep. Cast in-situ beams with 25 MPa concrete shall have dimensions of 300 x 300

mm and cast in lengths on exceeding 1 metre.

Precast concrete curbs and channels shall comply with SANS 927, generally in 1 meter
lengths and finished smooth from the mould on exposed surfaces. Curbs and channels shall
be bedded on and jointed in 1:3 cement mortar and pointed with keyed joints. Bases to curbs
shall be Class B prescribed mix of unreinforced concrete.

Weed control

Two types of weed killing shall be carried out:

{a) Mixing weed killer to sub-base for rehabilitated paving;

{b) Spraying existing paving exciuding concrete paving.

After the base course has been approved and the curbing completed, the prepared base must
be treated with a soil applied herbicide with long residual action for the control of broad leaf
weeds and grasses, containing active ingredient Bromacil, at a rate of 4 kg/m? Plastic

sheeting with a thickness of 375 micron shall be laid to prevent the penetration of grass
underneath the segmental paving.

Site clearance

Excess sand and all other debris shall be removed before the pavement is opened to traffic.
The site shall be left in a tidy condition.

DETAIL OF REPAIR WORK

The detail of the scope of work is described in the Schadule of Quantities.

MAINTENANCE

No maintenance will be required for floors under this contract.
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MEASUREMENT AND PAYMENT
MEASUREMENT AND RATES

General inclusion of costs and specific specifications

Notes:

Where applicable, standard SANS 1200 measurement and payment items shalf be used for
Earthworks (Small Works) (1200 DA), Site Clearance {1200 C) and Concrete (Structural)

{1200 G).

Ail material scheduled io be removed shall be deemed to be existing damaged materials in
small or large sections. All such redundant material shall become the property of the
Contractor and must be removed from site immediately.

Ali new material shall be deemed to be in paichwork and shali be of approved equal quality,
cofours, profiles, thickness, efc. and shali in all cases maich the existing materials and shall
be fixed (internally or externally) to existing materia! or surfaces.

All replacement, removal and repair work shall be done carefully as to not damage any
adjacent or other material or work. Any damage to other or adjacent materials or areas caused
by the negligence of the Contractor shall be repaired by him free of charge.

All work scheduled to be removed, hacked off or taken out shali be deemed to include the
cleaning, removing of contact glue or bitumen and preparation of the remaining surfaces,
areas where material were removed, or remaining work to receive new material or work

specified.

Repair work shall also inciude all cutting, grinding, cufting into, welding, bending,
strengthening, drilling, etc. to repair or to improve the items or areas as new and to match the

existing.

Work scheduled to be realigned and re-fixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bclts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and Iabour, etc. to leave the items as new and totally functional.

All floor surfaces scheduled to be cleaned and sealed shall include for stripping the floors from
any fats, grime, dirt, oil and other deposits. Replacement of grout to ceramic and clay floor
tiles shall also be included where necessary as per the tendered rate. Sealing of vinyl floor
tiles shall be done in accordance with Technicai Specification BE 03.01.10.

All new work are measured net and shall include all cutting, lapping, waste, bending, fixing,
comers, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc, as well as cleaning
and preparation of surfaces not already prepared as part of removed items, etc.

Tile work to floors shall include all cutting, spacers, waste, jointing, mitres, corners, epoxy
grout and joint filler.

Ordering of certain specified materials i.e. industrial type extruded/split ceramic floor tiles
needs special and urgent attendance and should be ordered timeously as to prevent any
construction delays.
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SCHEDULED ITEMS

BE.01

BE.02

BE.03

NEW WORK
BUILDING WORK
Floor screeds:

(a) (Thickness iNdIiCated) .....c..civeiecinniie et se et Unit: m2

{b) Etc. for other thicknesses

The unit of measurement shall be the square matre of floor screed laid, as specified, on fioors,
steps or areas shown on the Drawings or as designated by the Engineer.

The tendered rates shall include full compensation for the construction of the floor screeds,
including the supply of all materials, mixing, laying, finishing, the forming of nosings, readings,
skirtings, etc.

Joinery:
(a) Items measured by number:

{iy Doors (type and size indicated ..........cccoccoo v e Unit: number
{ii) Etc. for other items measured by number

(b) ltems measured by linear metre:
(i) Skirtings {size indicated).........ccoviriiciir e Unit: m
(i) Etc. for other items measured by iength

{c) ltems measured by area:
{i) Eaves covering {type and thickness indicated) ........ccceeevmeeeceeeereeeei Unit: m?2
{ii) Etc. for other items measured by area

The units of measurement shall be the number, metre or square metre of each type and/or
size of joinery item specified.

The tendered rates shall include full compensation for the suppiy of all materials, manufaciure,
cutting, waste, fixing and installation of the joinery items.

Floor tiling and finishes, etc:
{a) Measured by number:

{i} (Description of HEM) ... Unit: number

(b) Measured by linear metre:

(i)  (Description of itEM) ..c.c.cciceierc e Unit: m

{c) Measured by area;
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(i} (Description of HEM) ....cocoic e e Unit: m?

The unit of measurement shall be the number, metre or square metre as applicable to each
item.

The tendered rates shall include full compensation for manufacturing, providing and installing
each item complete as per specifications, drawings, descriptions as scheduled or as the
existing and shall include for all labour, material, waste, plant, transport, delivery, access,
scaffolding, fue), etc. to the Engineer's approval,

ALTERATION WORK

Alterations and repairs to existing structures:
(a) Indicate if repairs, alterations, removal, cleaning or sealing, etc:

(i) Description of individual items to be repaired,
alterad, removed, sealed, €tC.............cooeeeeveieeecieeeeeeeeeeae Unit: m3, m2, m, number

The unit of measurement for items repaired, altered, removed, sealed, etc. shall be cubic
metre, square metre, metre or nhumber as scheduled.

The tendered rates shall include full compensation for ali costs to repair, refix, remove, clean
and seal, cutting into, realign, taking off, temporary store, etc. as specified in the Standard and
Technical Specifications and shall ailow for all necessary labour, plant and new material
needed to leave the scheduled items as new and to the approval of the Engineer. Refer also
to the general inclusion of costs in BE 06.01.01.
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BF 01 SCOPE

This Specification covers the application of pesticides and herbicides in the facility{ies) set out
in the Project Specification for the purpose of pest control. Pest control, in this instance, shall
imply the eradication of pests which cause structural and other damage to buildings and
instaliations at the facility in question.

Structural damage shall include:

= Damage to the structural slements of buildings.

* Damage to finishes of buildings.

» Damage to buiiding electrical installation.

» Damage to building wet services (plumbing and drainage)

BF 02 STANDARDS

The following standards and publications contain provisions, which, through reference in this
text, constitute provisions of this specification. The most recent editions of the standards

indicated below shall be used:

CODE DESCRIPTION
SANS 10072 Code of practice for the safe use of
household insecticides and agricultural
remedies.
SANS 10124 Code of practice for the application of
certain soil insecticides for the protection
of buildings.
SANS 10133 Code of practice for the application of
pesticides in food handling, food processing,
and catering establishments.
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CODE DESCRIPTION
SANS 10080 Caode of practice for the rodent proofing of
buildings.
SANS 10005 Code of practice for the preservation
treatment of timber.
SANS 10206 Code of practice for safety procedures for

the disposal of surplus pesticides and
associated toxic waste.

SANS 10204 Code of practice for the application of
fumigants,
National Departments of A guide to the control of household and
Agriculture Publication industrial pests.

SAFETY REQUIREMENTS

BF 04

No pesticide shall be used for any purpose other than that recommended on the
manufacturer's label of the pesticide container. All warnings and precautions set out on the
manufacturer's label shall be adhered to. The manufacturer's labe! shail never be removed

from the container.

A Pest Control Operator shall be appointed by the Contractor and the relevant certification, as
specified in sub clause BE 08.03 below, shall be submitted to the Engineer before the first

pesticide application.

The Pest Control Operator {PCO) will at ail times ensure that pesticides are kept secure and
out of reach of the general public. The PCO shall be responsible for the safe disposal of
surplus pesticides as well as all empty pesticide containers.

The PCO will further ensure that no member of the general public is at any time in danger of
being contaminated with the pesticide. Should a member of the general public be
contaminated the PCO will inmediately follow the first-aid and emergency treatment outlined

in the standards.

INITIAL PEST CONTROL PROCEDURE

BF 04.01

COMPILING OF A PEST CONTROL PROGRAMME

Before any pest control is to be administered the Contractor shall inspect the various buildings
and installations at each facility and subsequently compile and submit a report, to the
Engineer, detailing the comprehensive preventative pest control programme to be

implemented.

The report submitted to the Engineer shall include but shall not be limited to the following:

(a) The status of the pest infestation of the varicus buildings and installations at each
facility.

{b) The initial "clean up” procedure to be implemented,
(c) The procedures of how to close off all entry points for rodents.

(d) The routine monitoring and reporting procedures.
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(e) Estimated cosis for the above.,

1

INITIAL "CLEAN UP” AND RODENT PROOFING

The Contractor shall implement the initial "clean up” procedure and the rodent proofing of the
varicus installations, as described in the pest controi programme, buildings and only after
instructions from the Engineer have been obtained.

MONITORING AND REPORTING OF PEST CONTROL STATUS

The status of pest infestation shall be monitored. The Contractor shail compile a report on the
condition as well as recommendations at the intervals specified in the Particular
Specifications. The report shall include but shall not be limited to the following details:

(a) Report on the type and status of damage caused by pests.

{b} Report on the visual observation of the presence of pests.

(c) Report on the pest control monitoring results.

{d) Report cn the standing of the preventative pest control.

(8} The recommended pest control procedure.

This report is to be submitted to the Engineer. Only upon instruction from the Engineer shall
the recommended pest control procedures be implementad.

if, at any intermediate period, the need for pest control should arise the Contractor shall submit
a report and recommendaticns to the Engineer and await his instructions.

PREVENTATIVE PEST CONTROL

BF 07

The Contractor shall administer preventative pest control as often as required but in
accordance with the intervals specified by the manufacturer of the pesticide.

The Contractor shall report on the standing of pest activity and damage caused by the pests
after each inspection as outlined in clauses PFE 02, PFE 03, PFE 04 and PFE 05 of Particular
Specification PFE. The report is to be submitted to the Engineer (as in clause BF 05 above).
The Contractor shall obtain the permission of the Engineer before any additional preventative

pest control is to commence.

TRAINING CF EMPLOYER’S PERSONNEL

Pests are attracted to areas where food and water are in abundance. Good housekeeping
techniques can improve the likelihood of keeping an area pest free. It is therefore essential to
train the Employer's relevant personnel in the essential housekeeping technigues. The
objectives of the training shall be to ensure that the following be achieved:

{(a) The identification of possible attractions for pests.

(b) The elimination of waste disposal situations which may atiract pests.

(c) Reducing the overall cost of pest contro! by keeping the areas as clean and pest
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free as achievable.

The training course shall be in accordance to the Additional Specification SD: General Training
and shall furthermore include at least the following:

(a) The effective methods of waste disposal in order not to attract pests.

{b) The effective methods of storing foodstuffs in order not to promote the nesting and
infestation of pests.

(c) Cleaning of facilities to avoid attracting pests.

The Contractor is to develop a training syllabus in accordance with Additional Specification
SD: General Training. The training syltabus shall include but shall not be limited to the

following information:
{a) The effective methods of waste disposal in order not to attract pests.

(=) The effective methods of storing foodstuffs in order not to promote the nesting and
infestation of pests.

(c) Cleaning of facilities to avoid attracting pests.

(d) General information about the various pests which may be found at the facility.

The Contractor shall institute a logging and recording system as part of his management
control plan. This shall consist of a file containing the particulars as described in detail below:

A sample of each batch of each type of pesticide used shall be taken and stored in a sealed
clean glass container. The container shall be clearly marked. These samples are to be kept in
safe and appropriate storage by the Contractor in case of a dispute arising from insufficient

BF 08 LOGGING AND RECORDING
BF 08.01 PESTICIDE QUALITY

control of vermin or contamination of any sort.
BF 08.02 LOGGING OF PESTICIDE APPLICATIONS

Aiter each application of pesticides a Pesticide Application Log Sheet {(Form PC-1, that forms
part of this specification) is to be completed and submitted to the Engineer. The Pesticide
Application Log Sheet (Form PC-1) includes the following details:

e Name of the pest control operator

¢ Name and address where the pesticide application was administered
+ Date of the pesticide application

Manufacturer of the pesticide

Pesticide name and active ingredient

Batch identification of the pesticide

Formulation and concentration of the pesticide

The pest and type of control aimed at

= Type of application i.e. residual spray, fumigant, bait etc
e Area of application

« Quantity of product used

a & & @
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RECORDS OF PEST CONTROL OPERATORS

All pest control operators shall be in possession of the National Certificate in pest control, as
approved by the Department of National Education. The Pest Conirol Operator (PCO) shall
be in possession of a Registration Certificate issued by the Depariment of Agriculture in
accordance with Act 36 of 1947.

The Pest Conirol Operator's details and certifications shall be made available for inspection
by the Engineer prior to the application of pesticides.

A copy of the Pest Control Operator's details and certifications shall be submitted together
with the Pesticide Application Log Sheet (Form PC-1) completed for each pesticide

application.

NOTIFICATION OF INTENTION TO ADMINISTER PEST CONTROL

Before pest conirol procedures may commence a notification shall be submitted to the
Employer's representative responsible for the facility. The Notification of Intent to Administer
Pest Control (Form PC-2, that forms part of this specification) shall include the following

details:

* The name and address of the person being notified
» The pest control procedure io be empioyed and the purpose of the pest control

= The pesticide to be employed
e The date and time of commencement

The pest control operator is to sign the notification to acknowledge responsibility for the
precautions to be taken before, during and after operations.

The Employer's representative responsible for the facility is to sign the nofification to
acknowledge receipt of the notice.

Pest control procedures may only be implemented once the notification has been completed
and signed by all relevant parties.

PREPARATION OF THE AREA AFFECTED BY PEST CONTROL

BF 11

The PCO shall arrange, with the Engineer via the Contractor, a suitable time for the pest
control area to be vacated and provide an approximate time for the complation of pest control.

The PCO shall provide the Employer's representative responsible for the facility with a written
list of all materials and articles that must be removed frem the faciiity before the administering

of pesticides may commence.

After the PCO is satisfied that all materials, which might be damaged or contaminated during
the application of pesticides, have been removed he will conduct a thorough inspection of the
area before pest control application may commence.

CLEARANCE AFTER PEST CONTROL

Upon completion of the application of pesticides the PCO shall ensure that the area is well
ventilated and that the levels of harmful gases are safe for re-occupancy.
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The area shall be checked for any damage or contamination caused by the application of the
pesticides and all dead rodents shall be removed from the area.

The PCO shall deliver a written Clearance Notification (Form PC-3, that forms part of this

technical specification), declaring the area safe for re- occupancy, to the Employer's
representative responsible for the facility.

PERFORMANGE MEASUREMENT

BF12 .01

BF12 .02

BF12 .03

BF 13

The Contractor's performance shall be evaluated as follows:

SCORE-CARD

The Engineer shali inspect each facility monthly after the commencement date of the Contract.
The Engineer shall use a score-card to measure the quality of pest control service rendered
by the Contractor during the preceding month. The score-card shall serve to evaluate ten
performance indicators each month in the manner set out below.

PERFORMANCE INDICATORS

The Contractor and the Engineer shall each have the opportunity to select five (5) performance
indicators each month which shall focus on the measurement of the quality of pest control
service rendered, against the relevant clauses of this specification for the month ahead. All
ten (10) performance indicators are known to both the Engineer and the Contractor. The
Contractor shall aim to perform satisfactorily on all ten performance indicators. All indicators
shall be selected from the scope of his normai routine activities based on the pest controi
programme as specified in sub-clause BF 04.01. The work shall either be satisfactory or
unsatisfactory and the Coniractor shall score one (1) or zero (0) respectiveiy per indicator.

SATISFACTORY PERFORMANCE

The Engineer shall inspect the Site on an arbitrary day to measure the quality of the pest
control against the 10 selected performance indicators. Should the Contracior score the
maximum points {10) he shall receive his full payment that month under pay item BF.05 for
providing a good-quality pest control service during the previous month. Should the quality of
the service provided by him be unsatisfactory according to the score-card, the Contractor will
not receive full payment that month due to a reduced service level. In this manner the
Employer will be protected against a reduced or unsatisfactory service level.

A copy of the score-card including a guideline for the use thereof is included in this
specification.

MEASUREMENT AND PAYMENT
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Compiling Of The Pest Control Programme

For Each Location Unit: Sum

The unit of measurement shall be the number of comprehensive pest control programmes
compiled for the different locations in each facility. Each programme shall include initial steps
to be taken as well preventative pest control procedures.

The programme shall be subject to revision by the Engineer.
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The iendered raie shali inciude full compensation for asceriaining the status of the pest
infestation, for all testing; including re-testing where applicable as well as for the cost of
providing all instrumentation, tools, equipment and labour that may be required.

Initial “Clean Up” And Rodent Proofing Unit: Sum

The unit of measurement shall be a lump sum.

The sums tendered for the different locations in each facility shall include full compensation
for the preparation of the area affected by the pest control procedure, for notifications as in
clauses BE 09, BE 10 & BE 11 for the supply, preparation, delivery and the application of the
pesticides, for the safe disposal of empty pesticide containers and for storage, transport and

handling.

The tendered sum shall include full compensation for the cost of all materials required for the
rodent proofing of the facility as well as for the supply, delivery, storage, handling, transport
and installation of such materials.

The tendered sum shall also include full compensation for all testing, including re-testing
where applicable for all instrumentation, tools, equipment and labour that may be required as
well as for the logging and recording of all required data as described this specification,

Monitering And Reporting Of Pest Control Status Unit: Number

The unit of measurement shall be the number of reports with recommendaticns compiled and
submitted for each location in each facility.

The tendered rate shall include full compensation for monitoring the pest control status, for
the supply of all equipment used during monitoring, for delivery of relevant equipment, and for
the cost of compiiing the reports with recommendations.

The tendered rate shall also include full compensation for all testing, including re-testing where
applicabie, for all instrumentation, tools, equipment and labour that may be required as well
as for the logging and recording of all required data as described in this specification.

Preventative Pest Control Unit: Sum

The unit of measurement for the preventative pest control at each location in each facility for
the period between inspections and for reporting as outlined in clauses PBF 02, PBF 03, PBF

04 and PBF 05, shall be a lump sum.

The tendered sum shall include full compensation for the preparation of the area affected by
the pest control procedure, for notifications as in clauses BF 09, BF 10 & BF 11, for the
preparation, supply, delivery, and the application of the pesticides, for the safe disposal of
empty pesticide containers and for storage, transport and handling.

The tendered sum shall also include full compensation for all testing, including re-testing
where applicable, for all instrumentation, tools, equipment and labour that may be required as
well as for the logging and recording of all required data as described this specification.

Maintaining Quality Of Pest Control Service Unit: Point

The unit of measurement shail be a point. Each month shall represent a maximum of 10
points and a minimum of zero points, depending on the performance of the contractor in

providing quality service.
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Ten points per month, determined by using the rate tendered per peint, shall include full
compensation for executing the work as specified and for all risks, liabilities and obligations
described or implied in the Conditions of Contractor, this specification, Portion 1 of the Project
Specifications and in Particular Specifications SABS 1200A and 1200AB as amended in

Portion 2 of the Project Specifications.

The combined tendered rate for 10 points shall also include full compensation for quality
control, for all taxes, levies and insurances that may be applicable and for all other incidentals
_necessary to provide the service and for which no provision for payment has been made under

_other payment items.

-The rate tendered for this item shall not be less than ten per cent (10%} of the total price
tendered for the pest control service.
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NATIONAL DEPARTMENT OF PUBLIC WORKS
NOTIFICATION OF INTENT TO ADMINISTER PEST CONTROL

TO:

LOCATION OF PEST CONTROL:

DATE:

DATE OF PEST CONTROL APPLICATION:

TIME:

PURPOSE OF PEST CONTROL:

TYPE OF PEST CONTROL:

PESTICIDE TO BE EMPLOYED:

The undersigned takes full responsibility for the precautions to be taken before, during and
after the pest control application.

DATE:

SIGNED (Pest Control Operator):

The undersigned acknowledges receipt of this notice.

DATE:

SIGNED (Employer's Representative
responsible for facility): -
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NATIONAL DEPARTMENT OF PUBLIC WORKS
CLEARANCE NOTIFICATIONS

TO:

LOCATION OF PEST CONTROL:

DATE:

DATE OF COMMENCEMENT OF PEST
CONTROL:

DATE OF COMPLETION OF PEST
CONTROL:

PURPOSE OF PEST CONTROL:

TYPE OF PEST CONTROL:

PESTICIDE EMPLOYED:

The undersigned confirms that the area in which pest controi was conducted is safe for re-
occupancy and that all relevant checks and test have been conducted.

DATE:

SIGNED (Pest Contro! Operator):

The undersigned acknowledges receipt of this notice of clearance

DATE:

SIGNED {Employer's Representative
responsible for facility):
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TECHNICAL SPECIFICATION

BH FITTINGS
CONTENTS
B8H 01 SCOPE
BHO2 STANDARD SPECIFICATIONS
BH 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS
BH 04 DETAIL OF REPAIR WORK
BH C5 MAINTENANCE
BH 08 MEASUREMENT AND PAYMENT
BH 01 SCOPE
Fittings shall mean the scope of work to perform corrective maintenance repairs to materials
and components related to cupboards, shelving, signage and counters.
The complete scope of repair work shail be as described in BH 04: Detail of repair work.
B8H 02 STANDARD SPECIFICATIONS
BH 02.01 GENERAL STANDARD SPECIFICATIONS
The latest edition, including all amendments up to date of tender of the following specificaticns,
publications and codes of practice shall be read in conjunction with this specification and shall
be deemed to form part thereof:
PW 371 - Specification of Materials and Methods fc be used, edition, Aug 2014 and
Dec 2015 respectively
SANS 929 - Plywood and composite board
SANS 1098 - Hardwood furniture timber
SANS 1783-3 - Softwood timber for industrial use
SANS 1385 - Kitchen cupboards of steel, composite board and timber
BH 02.02 ADDITIONAL SPECIFICATIONS
Technical Specification BD: Walls
Technical Specification BG: Metalwork
Technical Specification BJ: Paintwork
BH 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS
BH 03.01 ADDITIONAL REQUIREMENTS FOR REPAIR OF FITTINGS
BH 03.01.01 Built-in cupboards

The Engineer shall inspect all cupboards for defects and shall establish which components
are to be replaced or repaired. Reasons for replacement will include, but not be limited to:
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BH 03.01.03

BH . 2

{a) Severeiy chipped or damaged biock board;

(b) Severely chipped or damaged decorative laminates;

(c) Inadequacy of design, e.g. strength of hinges, failure of door furniture, etc.,
(d) Corroded steel elements.

Fixing of defects will include repairing or replacing damaged, corroded and worn-out fittings,
e.g. door handles, knobs and hinges, door catches and holders, door locks, cupboard door
vents, drawer siide rails, drawer handles, knobs and locks. Moving parts shall be serviced by
cleaning, oiling, tightening loose screws, reinstating missing screws or aluminium pop rivets,
etc. Refer to BD 03.08 and BD 03.09 of Technical Specification BD: Walls, for repairs or
replacements of cupboard doors and ironmongery.

Kitchen cupboards

Kitchen cupboards shall be inspected for defects. Defects will include repairing or replacing
damaged, corroded and wom-out fittings, e.g. door handles, knobs and hinges, door catches
and holders, door locks, cupboard door vents, drawer slide raifs, drawer handles, knobs and
locks. ‘Moving parts shall be serviced by cleaning, oiling, tightening loose screws, reinstating
missing screws or aluminium pop rivets, etc. Where the baked enamel of steel cupboards is
scratched and wom off, the steel surface shall be sanded and painted with an approved gloss
epoxy paint to match the existing colour. Severely corroded or damaged steei cupboards shall
be replaced with approved new steel cupboards complying with SANS 1385, with the baked
enamel complying with SANS 783 Type II.

Damaged kitchen cupboards manufactured from composite board with laminated plastic
covering shall be repaired where possible by gluing loose laminated plastic covering or
repiacing compoenents with new similar matching finished eiements.

Damaged kitchen cupboards manufactured from timber shall be repaired by replacing cracked
and broken timber components. Painted surfaces shall be varnished with water-resistant
varnish (with matching stain) or painted with approved polyurethane paint. Refer to Technical
Specification BJ: Paintwork.

All cupboards shall be properly screwed and fixed to walls and floors with suitable corrosion
resistant screws and plastic plugs, washers, etc.

Work tops and sinks against walls shall be sealed with an approved white one part
polyurethane sealant. The sealant shali be applied strictly according to the manufacturer’s
specifications. Old worn-out and damaged sealant shall also be replaced. Drop-in sink bowls
shall also be sealed with this approved polyursthane sealant. Where the possibility exists that
water can penetrate composite board, these joints in the warktops shall also be sealed.

Shelving

The stability of shelves must be checked to determine the occurrence of sagging. Where
required, provide adequate support for the specific application, £.g. steel tubing struts,
additional timber bearers, steel brackets, etc.

Broken timber shelving shall be replaced with approved wrought hardwood or solid laminated
pine varnished or painted to specification. Composite board wiill not be permitted. Shelves
shall be in single lengths. Heads of nails and brass countersunk screws in exposed faces of

joinery shall be sunk and pelleted.
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BH 03.01.05

BH 04

BH 05

BH 06

BH 06.01

EH 06.01.01

BH.3

Signage

Safety signs shall comply with the requirements of SANS 1186 (1997).

The Engineer shall survey all signage and list those items that prove to be illegible. Signs that
need to be replaced shall be done in the same fashion and material as to match similar signs
in the same application. The size of the signs shall be as shown on the schedules.

Where required proper and appropriate signage must be provided for door numbers, room
size and room descripticn. The size, colour, position on the door, wall, etc., height above floor
level of the lettering shall be instructed by the Engineer on site or shown on the schedules.
The lettering must be stencilled on to the doors and walls.

All other fire protection signage will be provided for hydrants, hose reels, etc., shall be provided
under separate contract.

Counters

The Engineer shall inspect all counters and counter tops for defects and shali establish which
components are to be replaced or repaired. Special attention shall be given to the condition
of hinges at service hatches.

Ali joinery liable to be damaged shall be covered with temporary coverings to the satisfaction
of the Engineer and special care shall be taken to protect surfaces that are to be varished.

Where necessary, timber counters shall be sanded down, uneven surface spots filed with an
approved wood filler, all blemishes removed and then finished off in order to restore the wood

to its original state.

Steel tops that have been damaged axcessively shall be replaced.

DETAIL OF REPAIR WORK

The detail of the scope of work is described in the Schedule of Quantities.

MAINTENANCE

No maintenance wili be required for fittings under this contract.

MEASUREMENT AND PAYMENT
MEASUREMENT AND RATES

General inclusion of costs

Notes:

All material scheduled to be removed shall be deemed to be existing damaged materials in
small or large sections. All such redundant material shall become the property of the
Contractor and must be removed from site immediately.
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Ail new material shail be deemed to be in patchwork and shall be of approved equal quality,
colours, profiles, thickness, etc. and shall in all cases match the existing materials and shall
be fixed (internally or externally) to existing material or surfaces.

All replacement, removal and repair work shall he done carefully as to not damage any
adjacent or other material or work. Any damage to other or adjacent materials or areas caused
by the negligence of the Contractor shall be repairad by him free of charge.

All work scheduled to be removed or taken out shall be deemed fo include the cleaning and
preparation of the remaining sections, areas, or work 1o receive the new material or work

specified.

Repair and service work shall also include all removing, cutting, grinding, cutting into, welding,
bending, strengthening, drilling, tightening, fastening, oiling, greasing, adjusting, and providing
missing or damaged screws or bolts, etc. to repair or to improve the items or areas as new
and to match the existing. The service of cupboard doors and drawers shall be deemed to
include for servicing all locks, hinges, glides, tracks, etc.

Work scheduled to be realigned and refixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bolts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and labour, etc. to leave the items as new and totally functional.

All new work are measured net and shali include all cutting, lapping, waste, bending, fixing,
corers, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc., as well as cleaning
and preparation of surfaces not already prepared as part of removed items, stc.

The removal of doors, gates or windows shall include for the removal of all existing locks,
handles, striking plates, etc. but exciude the hinges, etc., which shall be used for the new
replaced items. All repair work (excluding paintwork) around and in the thresholds of new
door frames, gates or windows build into existing brickwork in new or existing positicns shail
be deemed to be included in either the rates tendered for the new replacement item or the
removal payment item of the frame, window, etc.

The new doors to toilets and wet areas as specified shall be fitted with rubber door stops, D-
profited pull handle and backplate sets, 15 mm roller ball catches with striking plates and all
other ironmongery needed to install the doors complete. All new ircnmongery shall be

measured and paid for separately.

The new doors to offices, etc., as specified shall be fitted with rubber door stops, 4 lever
mortice locksets with handle sets to match existing, striking plates and all other ironmongery
needed to install the doors complete. All new ironmongery shall be measured and paid for

separately.

All ironmongery installed on the project shali bear the SANS approved irademark and codes.
Samples of all ironmongery scheduled must be according to the samples of the Department
of Public Works and samples must be handed to the engineer for approval before ordering the

material.
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BH 06.02 SCHEDULED ITEMS
NEW WORK
BH.01 Joinery:
(a} ltems measured by number;
(i) Timber cupboard doors, shelves, complete
cupboards, ete. (fype and size indicated) .......ccccoeeeecein e Unit: number
(i} Efc. for other items measured by number
{b) liems measured by linear metre:
(i} Timber rails, planks, frames, shelves, etc.
(size INdicated) ......c.oooveiiirrr bt Unit: m
(i) Etc. for other items measured by length
{c) ltems measured by area:
(i) Pinning boards, shelves, work tops, etc.
(type and thickness indicated) ......c.c.ccccimmeinneii e Unit: m?2
{(ii) Etc. for other items measured by area
The units of measurement shall be the number, meire or square metre of sach type andfor
size of joinery item specified.
The tendered rates shall include full compensation for the manufacturing and supplying of all
materials, for transport, labour, cutting, waste, fixing, screws, boits, clamps, etc. and
installation of the joinery items.
BH.02 Steelwork:

(a) ltems measured by number:

(i) Steel cupboard or locker doors, shelves, complete
cupboards, etc. (type and size indicated)........ccccovveriiniinnrennnns Unit: number or units

(i} Etc. for other items measured by number

(b} Items measured by linear metre:

{iy Steel rails, shelves, frames, etc. (size indicated) .....c.cocoivieieiecr i Unit: m
(i) Ete. for other items measured by length

(c) ltems measured by area:

(i) Shelves, plates, etc. {type and thickness indicated)..............ccooeerererienn.o Unit: m?

(ii) Etc. for other items measured by area
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The unit of measurement shali be the number, metre or square metre of each type and/or size
of steelwork item specified.

The tendered rates shall include full compensation for the manufacturing, supplying of ali
materials and transport, and for all iabour, cutting, welding, waste, fixing and instailation of the
steelwork items complete with a red oxide or equal approved steelwork primer or baked
enamel paint finishing as specified.

ALTERATION WORK

Alterations and repairs to existing fittings:
{a) Indicate if repairs, alterations, removal or sealing, efc.:

(i) Description of individual items to be repaired,
altered, removed, sealed, etC. .....oeviiiieiieeeeee e Unit: m3, m2, m, number

The unit of measurement for items repaired, altered, removed, sealed, etc. shall be cubic
metre, square metre, metre or number as scheduled.

The tendered rates shall include full compensation for all costs to repair, refix, remove, cutting
into, realign, taking off, temporary store, etc. as specified in the Standard and Technical
Specifications and shall allow for all necessary labour, plant and new material needed to leave
the scheduled items as new and to the approval of the Engineer. Refer also to the general
inclusion of costs in BH 06.01.01.
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TECHNICAL SPECIFICATION

BJ PAINTWORK
CONTENTS

BJ 01 SCOPE

BJ 02 STANDARD SPECIFICATIONS

BJ 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS
BJ 04 DETAIL OF REPAIR WORK

BJ 05 MAINTENANCE

BJ 06 MEASUREMENT AND PAYMENT

BJ 01 SCOPE

This specification covers the painting/repainting and maintenance of new and existing building
components and maintenance thereafter for various types of buildings and structures.

Paintwork shall mean the scope of work related to the preparation, painting and maintenance
of new and existing buiiding components. This specification does not include work related to
galvanising of steelwork, which is specified elsewhere.

The complete scope of paintwork shall be as described in BJ 04: Detail of repair work.

BJ 02 STANDARD SPECIFICATICNS
BJ 02.01 GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments up o date of tander of tha following specifications,
publications and codes of practice shall be read in conjunction with this specification and shall

be deemed to form part thereof:

PW 371 - Specification of Materials and Methods to be used, editicn, Aug 2014 and
Dec 2015 respectively

SANS 515 - Decorative paint with a non-aqueous solvent base for interior use

SANS 630 - Decorative high gloss enamel for interior and exterior

SANS 631 - Decorative oil gioss paint for interior and exterior use

SANS 633 - Emuision paints for interior decorative purposes

SANS 634 - Emulsion paints for exterior use

SANS 678 - Primers for wood for interior and exterior use

SANS 681 - Undercoats for paints

SANS 683 - Roof paints (relevant sections)

SANS 723 - Wash primer (metal etch primer)

SANS 801 - Epoxy-tar paints

SANS 887 - Varnish for interior use

SANS 926 - Two-pack zinc-rich epoxy primer

SANS 1227 - Textured wall coatings, emulsion base, for interior and exterior use

SANS 1319 - Zinc phosphate primers for steel

SANS 10064 - Preparation of steel surfaces for coating
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BJ 03

BJ.2

ADDITIONAL SPECIFICATIONS

Technical Specification BG: Metalwork

Paint manufacturers' specifications. These specifications shall take precedence over all

others.

BdJ 03.01

BJ 03.01.01

VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

ADDITIONAL REQUIREMENTS FOR PAINTWORK

General

a) Quality control

b)

c)

i}

Application of all paints must be supporied by the relevant paint manufacturer's
technical quality control systems with regard to preparation, application, film thickness,
colour/pigmentation, mixing, etc.

The Contractor must submit his programme to the Engineer well in advance,
particularly where high-risk surface applications (sheet metal roofs, etc.) are
concerned, in order to keep the manufacturer’s technical personnel informed. Paint
application may not commence until the manufacturer has inspected the surface
preparation and given written approval thereof to the Engineer.

Paint systems

i)

All paint shall be delivered to the site in the unopened containers on which the
manufacturer’s name and trademark appear.

All materials for paintwork shall comply with the requirements for standards from the
country from which it criginated and shall be approved by the Engineer.

The Contractor shall submit copies of the paint manufacturer's specifications,
recommendations and datasheets to the Engineer for approval.

The coating system shall be from one manufacturer uniess otherwise specified. The
paint manufacturer’s instructions shall be strictly adhered to.

Paints, etc, shall be suitable for application on the surfaces on which they are to be
applied and various coats must be compatible with each other. Those paints used
extemally shall be of exterior quality or suitable for exterior use.

Guarantee

i)

The Contractor must give a 3 year written guarantee for the quality and workmanship
of the paint work (fair wear and tear excepted). The Contractor shall be liable for any
peeling or flaking paint applied by the Contractor and shall execute all such work of
repair, rectification and making good of painted surfaces as may be ordered in writing
by the Engineer. The manufacturer must carry out inspections at regular intervals
during the construction period. The Manufacturer must issue a certificate of
acceptance and compliance on completion to the client.
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General preparation of new and existing work

All walls and ceilings, etc, shall be thoroughly cleaned prior to commencement of painting and
the premises kept clean and free from dust during painting operations. Protect all surfaces
not to be painted against spotting and spilling. Clean down and make good as necessary.
Locks, door handles and simiiar fittings or fixtures shall be removed {or masked) and refitted

on completion of painting.

a)

b)

c)

Plaster

(i)

(i)

(iif)

(v}

(v)

All surfaces, sills, ceilings, etc, shali be thoroughly dry before painting operations are
started. Porous surfaces must be sealed with the appropriate sealer, thinned if
necessary, before applying the paint system.

Exterior surfaces: Any cracks shall be scraped out and filled with an approved filler
or patching plaster and rubbed down flush; the whole surface shall be well brushed
down to remove all loose dust and powdery material before applying the first coat of
the specified paint system.

Interior surfaces: All cracks, blow holes, etc, shall be filled with suitable stopping
and rubbed down flush. The whole surface shall be smoothed to an even finish and
dusted down. Any grease marks, crayon marks, etc, shall be cleaned off with sugar
soap and thoroughly rinsed with clean water. The surface shall be thoroughly dry
before painting operations are started.

Ceilings: Cellings shall be brushed down and free of all dust and powdery materials.
Cover strips and comices shail be stopped where necessary and rubbed down
smooth. All nail heads shali be primed, stopped and rubbed down flush. The surface
shall then be wiped or brushed free of all loose or powdery materials before applying
the recommended paint system.

Fibre cement: Fibre cement surfaces shall be cleaned down and primed with an
approved sealer and undercoat.

Metalwork

(i)

(ii)

Iron and steel: New iron and steel metalwork shall be cleaned with an approved
degreaser and the most effective method available (shot or sand blasting,
mechanical wire brushing, hand wire brushing) used to remove all rust and miilscale.
Any salt deposits resulting from a marine or industrial environment shall be removed

by washing with water prior to priming.

Galvanised surfaces: New galvanised surfaces shall be well cleaned to remove all
traces of oil and dirt with galvanised iron cleaner and rinsed with clean water.

Woodwork

(i)
(ii)

New woodwork shall be brushed down and the surface prepared as follows:

Knots shall be given a coat of an approved patented knotting. The surface shall be
primed overall and all holes shall be filled. The surface shall then be rubbed down
with glass paper until smooth and even. Woodwork that needs to be oiled, stained
or varnished shall be free of all stains, pencii marks and cther surface discolourations
and blemishes and shali be stopped with tinted stopping and rubbed down.
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dy General

(i) Colours: All colours and tints are to be submitted to the Engineer for approval.
Sample colours are to be prepared in ali cases for the final coat and all work must
be finished to colour approved by the Engineer. Where necessary, universal
undercoat must be tinted to a shade lighter than the finishing coat.

(i) Doors and windows: All doors and opening sections of windows must be left ajar
after painting or varnishing until the paint is perfectly dry.

(i) Protection and cleaning off: All necessary precautions are to be taken for the
protection of all finished work and other trades during painting, and all ironmongery

shall be removed where possible prior to the commencement of painting and re-fixed
after completion. All paint spots, stains, efc, are to be cleaned off floors, walls, glass,

etc, after completion.

BJ03.01.03 Paint specifications for various components
{a) Fibre cement (ceilings)

(i) New work

(1) Interior

Ceilings to wet areas (ablutions, kitchens and laundries):

Polyurethane alkyd enamel:

Prepare and apply one coat synthetic copolymer primer. Stop with interior
crack filler, seal crack filler with above primer. Apply two coats of
polyurethane alkyd enamel interior quality paint.

- Universal fungicidal additive:

To be added to above in proportions specified by the manufacturer. This
additive will only be required in spacific cases.

(2) Exterior

Preparation: Ciean down o remove all dirt and grease, etc, fill nail-heads with
exterior crack filler and sand down to a smooth and even suiface.

Finishing coat (emuision): Apply two coats of super acrylic copolymer PVA
emulsion or polyurethane alkyd enamel.

(i) Renovation (existing} work

(1) Interior

Ceilings previously painted, in good condition:

Preparation: Clean down to remove all dirt and grease, etc, fill nail-heads,
cracks and defects with interior crack filler and sand down to a smooth and even

surface.
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Finishing coat (emulsion): Apply two coats of super acny/lic copolymer PVA
emulsion or polyurethane alkyd enamel.

Ceilings previously painted, in_poor condition ({to be finished in an_emulsion

system):

Preparation: Remove all loose and flaking paint, clean down to remove all dirt,
grease, etc, prime nail-heads with zinc phosphate primer for steel. Apply one
coat of primer to existing ceiling boards diluted with 20 % turpentine. Fill naii-
heads, cracks and defects with interior crack filler and sand down to a smooth
and even surface. Seal all repaired areas with above-mentioned primer.

Finishing coat: Apply two coats of super acrylic copolymer PVA.

Ceilings to wet areas:

Preparation as above, put to be followed by one coat synthetic copolymer
primer and two final coats poiyurethane alkyd enamel interior quality paint (with
fungicidal additive, only if specified).

In cases where fungicidal attack is prevalent the prepared surface must be
washed down with antiseptic solution, followed by sodium hyperchlorite and

allowed to react for 15 minutes before washing down with water. Once dry,
primer and finishing coats may be applied.

Exterior

Not applicable.

() Woodwork truss/rafters (overhangs)

{®

(ir)

(1

(2)

New work

Interior
Not applicable.
Exterior
Egg-shell/High-gloss enamel:
Prepare and touch up knots with spirit soluble resin type knotting. Apply one

coat of primer for wood. Stop with wood filler where necessary. Apply one
coat of universal undercoat. Apply two coats of enamel.

Creosote coating:

Prepare surface to be clean, dry and sound Apply on coat of creosote wood
treatment coating.

Renovation (existing) work

(1}

Interior

Not applicable.
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{2) Exterior

Woodwork truss/rafters (overhangs) previously painted, in good condition (fo be
painted in eqgg-shell/high-gloss enamel):

Preparation: Clean down and sand to a smoath finish. Spot prime where
necessary with primer for wood. Allow 24 hours drying. Stop with wood filler.

Undercoat: Apply one coat of universal undercoat. Allow 24 hours drying.

Finishing coat: Apply two coats of enamel paint.

Woodwork truss/rafters {overhangs) previousfy painted, in poor condition (to be

finished in egg-shellfhigh-gloss enamel):

Preparation: Remove existing paint and sand down thoroughly. Touch up knots
and resinous areas with knotting.

Primer: Apply one coat of universal undercoat. Allow 24 hours drying. Stop
with wood filler and sand to a smooth finish.

Undercoat: Apply one coat of universal undercoat. Allow 24 hours drying.
Finishing coat: Apply two coats of enamel paint.

Cregsote coating:

Preparafion: Prepare surface. Apply two coals creosote wood treatment
coating.

(¢} Metalwork - steelwork and miscellaneous meatal work (including general pipewark)

(i} New work
(1) Interior

Unpainted:

Prepare and apply one coat zinc phosphate primer for steei. Apply one coat of
universal undercoat. Apply two coats of high gloss enamel paint.

Shop-primed:

Touch up damaged primer with zinc phosphate primer for steel. Apply one coat
of universal undercoat. Apply two coats of high-gloss enamel paint.

Cast-iron waste pipes:

Prepare and remove as much biumen as possible. Apply one coat of
aluminium paint. Apply one coat of universal undercoat. Apply two coats of

high-gloss enamel paint.
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Exterior

Unpainted:

Prepare and apply one coat zin¢ phosphate primer for steel. Apply one coat of
universal undercoat. Apply two coats of high-gloss enamel or oleoresinous

aluminium paint (where applicable}.

Shop-primed:

Touch up damaged primer with zinc phosphate primer for steel. Apply one coat
of universal undercoat. Apply two coats of high-gloss enamel or cleoresinous
aluminium paint {where applicable).

Cast-iron waste pipes:

Prepare and remove as much biturnen as possible. Apply one coat of universal
undercoat. Apply two coats of high gloss enamel or oleoresinous aluminium

paint (where applicable).

(i) Renovation (existing} work

(1)

Interior

Previously painted metalwork, in gocd condition (steel windows, door frames,

miscellaneous steelwork, etc):

Preparation: Wash down with sugar soap and rise with clean water. Sand
lightly and apply one coat universal undercoat.

Finishing: Apply two coats high-gioss enamel.

Previously painted metalwork, in poor condition:

Preparation: Remove all existing paint by means of scraping or wire brushing

and sanding. Tightly adhering paint that cannot be removed may remain and
be overcoated. Remove all signs of rust back to bright meta! by sanding with
emery cloth. Wash down with an approved degreaser, rinse with clean water
to remove all traces thereof and allow to dry. Treat rusted areas with a water-

based rust converter.

Primer: Apply one coat of zinc phosphate primer for steel. Allow ovemnight
drying.

Undercoat: Apply one coat of universal undercoat. Allow overnight drying.

Finishing coat: Apply two coats high-gloss snamel. Allow overnight drying
between coats.

Previously painted metalwork, to remove all previous paint to original surface:

Preparation. Remove all existing paint by means of scraping or wire Brushing,
grinding and sanding Remove all signs of rust back to bright metal by sanding
with emery cloth. Wash down with an approved degreaser, rinse with clean
water to remove all traces thereof and allow to dry. Treat rusted areas with a
water-based rust converter.




Primer: Apply one coat of zinc phosphate primer for steel. Allow overnight
drying.

Undercoat: Apply one coat of universal undercoat. Aliow overmnight drying.

Finishing coat: Apply two coats high-gloss enamel. Allow overnight drying
between coats.

(2) Exterior

Previously painted metalwork, in good condition:

Preparation: Wash down with sugar soap, foilowed by light sand-papering.
Rinse with ciean water.

Undercoat: Apply one coat of universal undercoat. Allow 24 hours for drying.

Finishing coat: Apply two coats of high-gloss enamel or oleoresinous aluminium
paint (where applicabie}.

Previously painted metalwork, in poor condition:

Preparation: Remove all existing paint by means of scraping or wire brushing
and sanding. Tightly adhering paint that cannot be removed may remain and
be overcoated. Remove all signs of rust back tc bright metal by sanding with
emery cloth. Wash down with an approved degreaser, rinse with clean water
to remove all fraces thereof and ailow to dry. Treat rusted areas with a water-
based rust converter.

Primer: Apply one coat of zinc phosphate primer for steel. Aliow for 24 hours
drying.

Undercoat: Apply one coat of universal undercoat. Allow for 24 hours drying.

Finishing coat: Apply two coats of high-gloss enamel or olecresinous aluminium
paint {where applicable).

Previously painted metalwork, to remove all previous paint to original surface:

Preparation: Remove all existing paint by means of scraping or wire Brushing,
grinding and sanding. Remove all signs of rust back to bright metal by sanding
with emery cloth. Wash down with an approved degreaser, rinse with clean
water to remove all traces thereof and allow to dry. Treat rusted areas with a

water-based rust converter.

Primer: Apply one coat of zinc phosphate primer for steel. Allow ovemight
drying.

Undercoat: Apply one coat of universal undercoat. Allow overnight drying.

Finishing coat: Apply two coats high-gless enamei. Allow overnight drying
between coats.
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(3) Adggressive environments

Not applicable.
{d) Gypsum board {ceilings, etc)
(il New work
(1} Interior (dry areas)
- Super acrylic PVA:
Prepare and apply one coat synthetic copolymer primer for gypsum board
diluted with 20 % turpentine. Stop with interior crack filler, seal crack filler

with above-mentioned primer. Apply two coats of super acrylic copolymer
PVA paint.

(2) Exterior (dry areas}

- Superacrylic PVA:

Prepare and supply one coat of synthetic copolymer primer for gypsum
board diluted with 20 % turpentine. Stop with interior crack filler, seal crack
filler with above-mentioned primer. Apply two coats of super acrylic

copolymer PVA paint.

(i) Renovation (existing) work
(1) Interior

Previously painted gypsum board with PVA in good condition:

Preparation: Wash down with sugar soap to remove all dirt, grease, etc, and
rinse off with clean water. When dry, make good all cracks and defects with
interior crack filler and sand to a smooth and even surface.

Finishing coat: Apply two coats suner acrylic copolymer PVA.

Previously painted gypsum board, in poor condition:

Preparation: Clean down. Remove sail paint by sanding and scraping.

Primer: Allow ovemnight drying. Make good cracks and holes with crack filler.
Seal crack filler with above primer and allow tc dry.

Finishing coat (emulsion): Apply two coats of super acrylic copolymer PVA,
(2) Exterior

Not applicable.
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(e} Cement plaster {walls) and concrete surfaces

(i)

New work

(N

Interior

Polyurethane alkyd enamel (in wet areas, kitchens, etc.):

Prepare and apply one coat bonding liquid, followed by one coat of
synthetic copolymer primer for new plaster. Apply one coat of
polyurethane alkyd enamel paint.

Acrylic emulsion:
Same as above, but apply acrylic emulsion with smooth velvet sheen

interior quality paint.

Gloss enameil:
Same as for polyurethane alkyd enamel, but apply two coats high-gloss

enamei.

Super acrylic PVA:
Prepare and apply one coat of synthetic copolymer primer. Apply two

coats of super acrylic copolymear PVA.

Semi-gloss pure acrylic finish:
Prepare and apply one coat of synthetic copolymer primer. Apply one coat

of pure acrylic paint.

{2) Exterior

Pure acrylic:
Prepare and apply one coat of alkali resistant synthetic resins bonding

liquid. Stop with exterior crack filler. Appiy one coat of copolymer primer.
Apply one final coat of pure acrylic paint.

Pure acrylic with Teflon:
Preparation, priming and application as above.

Super acrylic PVA:
Prepare and apply ong coat of synthetic copolymer primer. Apply two

coats of super acrylic copolymer PVA.

Acrylic emulsion (external textured):
Preparation as above, followed by two coats textured exterior acrylic

emulsion, allowing one hour drying time between coats.

(i) Renovation (existing) work

(1) Interior

Previously distempered:

Preparation: Remove all distemper with a peeling agent. Rinse with
clean water. Allow 48 hours to dry. Fill cracks and defects with interior crack

filler. Sand down tc a smooth and even surface.
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Primer: Apply one coat of bonding liguid, allow 2 minimum of 24 hours and
maximum of 72 hours for drying. Final primers as specified in BJ 03.01.03{eXi).

Finishing coat: Apply similar paints to suit as specified in BJ 03.01.03(e)i).

Exterior

Previously painted cement plaster (walls) and surfaces, in good condition:

Preparation: Wash down thoroughly with sugar soap. Rinse with clean water.
Fiil with suitable exterior crack filler. Sand smooth.
Prime with one coat bonding liquid

Finishing coat: Apply similar paints to suit as specified in BJ 03.01.03(e)(i).

Previously painted cement plaster {walls) and surfaces, in poor condition (ie

peeling, crazing, etc, not previously limewashed);

Preparation: Remove all paint and fil! with suitable exterior crack filler.

Priming coat: Prime with one coat bonding liquid, allow to dry for a minimum of
24 hours and a maximum of 72 hours.

Finishing coat: Apply similar paints to suit as specified in BJ 03.01.03(2)(i).

{f)y Fibre cement board {fascias and ceilings)

{il) New work

(M

(2

Interior

New and wet asbestos sheets shall be allowed to dry out before painting is
commenced.

Ceiling boards must be well primed on both sides with an approved
seaierfundercoat before fixing.

- Super acrylic PVA:
Prepare and apply one coat of sealerfundercoat. Prime nail heads with

metal primer. Stop with filler. Apply two coats of super acrylic copolymer
PVA.

Exterior

New and wet asbestos sheets shall be allowed to dry out before painting is
commenced.

Fascia boards and barge boards shall be well primed on both sides and edges
painted with sealer/undercoat before fixing.

All sides of fascia boards must receive final coatings.

Super acrylic PVA:
Prepare and apply one coat sealerfundercoat. Prime nail heads with zinc

phosphate metal primer. Stop with filler. Apply two coats of super acrylic
copolymer PVA.
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(i) Renovation (existing) work

(1

(2)

Interior

Previously painted fibre cement board with emulsion paint, in good condition:

Preparation: Clean down thoroughly to remove any signs of dirt or grease. Fiil
all screw heads with a flexible resistant filler after screw heads have been

primed.

Finishing: Apply two coats of super acrylic copolymer PVA paint.

Previously painted fibre cement board in poor condition:

Preparation: Remove previous paint coatings with super paint stripper.
Thoroughly wash down with sugar soap and rinse with clean water. Prime nail
and screw heads with zinc phosphate metal primer. Allow to dry.

Primer: Apply one coat of synthetic copolymer primer to all surfaces including
back and edges, allow to dry. Fill all screw heads with weather resistant filier,
allow to dry, sandpaper smooth and touch up with primer.

Finishing: Apply two coats of super acrylic copolymer PVA paint.

Exterior

Previously painted fibre cement board with emulsion paint in good condition:

Preparation: Clean down thoroughly to remaove any signs of dirt or grease. Fill
all screw heads with a flexible weather resistant filler after screw heads have

been primed.
Finishing: Apply two coats of super acrylic copolymer PVA paint.

Previously painted fibre cement board, in poor condition:

Preparation: Remove previous paint coatings with super paint stripper.
Thoroughiy wash down with sugar soap and rinse with clean water. Prime nail
and screw heads with zinc phosphate metal primer. Allow to dry.

Primer: Apply one coat of sealer/undercoat to all surfaces including back and
edges, aliow to dry. Fill all screw heads with weather resistant filler. Allow to
dry and sandpaper smooth. Touch up with primer.

Finishing: Apply two coats of super acrylic copolymer PVA paint.

(g) Galvanised iron roof {also gutters and rainwater pipes)

(i)

(1)

New work

interior

Not applicable.
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Exterior

Galvanised iron - roofs: Water-based pure acrylic emulsion paint:

Scrub down thoroughly with degreaser, followed by a cleaner for galvanised
iron. Rinse off thoroughly and ensure that all traces of cleaner have been
removed and that the surfaces are free of any grease and oil. Apply one coat
of galvanised metal primer. Allow to dry for 5 hours. (Must be overcoated
within 24 hours maximum.) Apply one coat of water-based pure acrylic emulsion
paint with non-fading pigment.

Galvanised iron - roofs: Mat acrylic roof paint:

Scrub down thoroughly with degreaser, followed by a cleaner for galvanised
ircon. Rinse off thoroughly and ensure that all traces of cleaner have been
removed and that the surface is free of any grease and oil. Apply two coats of
mat acrylic roof paint.

Galvanised iron - gutters and rainwater pipes: Gloss enamel:

Scrub down thoroughly with degreaser, followed by a cleaner for gaivanised
iron. Rinse off thoroughly and ensure that ail traces of cleaner have been
removed and that the surface is free of any grease and oil. Apply one coat of
primer for galvanised iron. Allow to dry for 5 hours. {Must be overcoated within
24 hours maximum.) Apply two coals of gloss enamel paint with non-fading
pigment.

(i) Renovation (existing) work

()

{2)

Interior
Not applicable.
Exterior

Previously painted galvanised iron, in good condition:

Preparation: Thoroughly scrub down with fibre scrubbing brushes and sugar
soap and rinse with clean water.

Finishing coat: Apply cne coat water-based pure acrylic emulsion paint with
non-fading pigment.

Unpainted or previously painted galvanised iron, in poor condition (ie flaking,

peeling and rusting):

Preparation: Remove all previous paint coatings with steel wire brushes,
plumber’'s egg-shaped lead scrapers, and coarse floor sandpaper. Remove all
tfraces of rust with emery cloth back to bright metal and apply approved rust
converter. Thoroughly scrub down using galvanised iron cieaner and rinse with

clean water.

Primer: Apply one coat of galvanised metal primer. Allow a minimtum of 5 hours
and a maximum of 72 hours for drying.
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Finishing coat: Apply one coat of water-based pure acrylic emulsion paint with
nen-fading pigment.

(h) Timber (doors, cornices, window frames. counters, skirtings, etc)

(M

New work

(1) Interior

Polyurethane alkyd enamal {wet areas, kitchens, etc);

Prepare knots with spirit soluble resin type knotting. Prime with primer
{sanding sealer) for wood. Fill imperfections where necessary with wood
filler. Apply one coat of universal undercoat. Apply two coats of
polyurethane alkyd enamel.

High-gloss/egg-shell enamel:

Prepare knots with spirit soluble resin type knotting. Prime with primer
(sanding sealer) for wood. Fill imperfections where necessary with wood
filler. Apply one coat of universal undercoat. Apply two coats of enamel.

Glossfsuede varnish (interior quality solvent based):

Prepare knots with spirit soluble resin type knotting. Fill imperfections with
wood filler. Sand surfaces to a smooth finish in grain direction and dust
off.

Thin first coat down in a ratio of 3 parts vamish to 1 part mineral turpentine
and apply. Allow to dry for 24 hours. Apply two full-strength final coats
with 24 hours drying time between applications.

(2} Exterior

High-gloss/egg-shell enamel:

Prepare with spirit scluble resin type knotting. Apply one coat of primer for
wood. Fill where necessary with wood filler. Apply one coat of universal
undercoat. Apply two coats of high gloss enamei.

Gloss/suede varnish (exterior guality ultraviolet resistant solvent based):
Prepare knots with spirit soluble resin type knotting. Fill imperfections with
wood filler. Sand surfaces to a smooth finish in grain direction and dust
off.

Thin first coat down in a ratio of 3 paris varnish to 1 part mineral turpentine
and apply. Allow to dry for 24 hours. Apply two full-strength final coats
with 24 hours drying time between applications.

(i) Renovation {existing) work

{1) Interior

Previously painted woodwork, in good condition (to be finished in polyurethane

alkyd enamel):

Preparation: Wash sown with sugar soap to remove all dirt, grease, etc, then
rinse off with clean water. Sand down to a smooth and mat surface. Make good
cracks and defects with wood filler and after 24 hours drying, sand down again.

Finishing coat: Apply two coats of polyurethane alkyd enamel. Allow 24 hours
for drying between coats.
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Previously varnished woodwork in good condition (to be finished with interior
quality varnish}:

Repair defects with wood filler. Sand surfaces to a mat finish and apply two
final coats varnish with 24 hours drying time between applications.

Previously painted woodwork in poor condition {to be finished with high-

dloss/egg-shell enamel):

Preparation: Remove all paint, vamish and stain with super paint stripper.
Wash down thoroughly with sugar soap and rinse with clean water. When
surface is compietely dry, sand down and apply one coat of spirit soluble resin
type knotting to all knots. Fill all cracks and defects with wood filier and after 24
hours of drying, sand down to a smoath and even surface. Apply one coat
oleoresinous woced primer. Apply one coat universal undercoat.

Finishing coat: Apply two final coats enamel.

Previously stained and varnished or painted woodwork in poor condition (io be
finished in polyurethane alkyd enamel):

Preparation: Remove all paint, varnish and stain with super paint stripper.
Wash down thoroughly with sugar soap and rinse with clean water. When
surface is completely dry, sand down and appiy one coat of spirit soluble resin
type knotting to all knots. Fill all cracks and defects with wood filler and after 24
hours of drying, sand down to @ smooth and even surface. Apply one coat
oleoresinous wood primer.

Finishing ccat: Apply one coat polyurethane alkyd enamel.

Previously varmished woodwork in poor condition {to be finished with interior

quality vamish):

Remove all varnish with paint stripper. Wash down to dry completely. Further
preparation and applications as for BJ 03.01.03(h)(i}; New work - interior.

Exterior

Previously painted woodwork, in good condition (to be repainted with high-

gloss/egg-shell enamel):

Preparation: Clean down and sand to a smooth finish. Spot prime where
necessary with oleoresinous wood primer. Allow 24 hours for drying. Stop
defects with a flexible weather resistant wood filler.

Undercoat: Apply one coat of universal undercoat. Allow 24 hours drying.

Finishing coat: Apply two coats of enamel.

Previocusly varnished woodwork in good condition (to be finished with exterior
quality ultraviolet resistant solvent based varnish):

Preparation and application as for similar interior item above.
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Previously stained and varnished or painted woodwork, in poor condition (to be

finished in high-gloss/eqg-shell enamel):

Preparation. Remove all paint, varnish and stain with super paint stripper.
Wash down thoroughly with sugar soap and rinse with clean water. When
surface is completely dry, sand down and apply one coat of spirit soluble resin
type knotting to all knots. Fill all cracks and defects with wood filler and after 24
hours drying, sand down to a smooth and even surface. Apply one coat
oleoresinous wood primer. Apply one coat universal undercoat.

Finishing coat: Apply two final coats of enamel.

Previously stained and varnished or painted woodwork, in poor condition (to be
finished in polyurethane alkyd enamel):

As for similar interior item above.

Previously vamished woodwork in poor condition {to be finished with exterior

quality ultraviolet resistant solvent based varnish):

Preparation and application as for similar interior item above.

(i} Concrete and cement surfaces - floor paint

(0

New work
Exterior and interior

Preparation:. Remove laitance, residual cement spillage, etc, by means of
carborundum grinding and vacuum clean to remove all dust. Remove o, grease or
any other surface contaminants with degreaser and wash off with clean water. Allow
to dry. The floor must have less than § % moisture content before painting may be

done.

Finishing coats: Apply two coats of an alkali resistant solvent based stoep (modified
alkyd) paint. The first coat may be thinned with 25 % mineral turpentine. Sixteen
hours drying time must be allowed between coats.

Renovation {existing) work

Exterior and interior

Previously painted concrete and cement surfaces, in good condition:

Preparation: Remove any loose and flaking paint by means of carborundum
grinding, back to firm feathered edges. Remove any polish, grease, oil and other
contaminants with degreaser, wash clean and allow to dry. Sand old paint to a mat
finish and vacuum ciean to remove all dust.

Finishing coats: Apply two coats as for new work above.

Pieviously painted concrete and cement surfaces, in poor condition:

Strip completely by suitable means and treat as for new work above.
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iy Cement plaster or facebrick walls and concrete surfaces where damp penetration is

evident
() Renovation
Exterior and interior

Preparation: Remove all damaged paintwork, efflorescencs, loose friable material,
etc, back to bare and sound substrate. Repair all damaged surfaces with suitable
approved materials to match original surface.

Surfaces may remain damp and in some cases will require additional wetting,
depending on the particular coating used.

Damp sealing coats: Apply two coats approved synthetic polymer modified water
barrier coating in strict accordance with the particular product manufacturer's
specifications. Allow 24 hours between coats unless otherwise specified.

Finishing coats: Apply decorative finishing coats to suit, as in BJ 03.01.03(e).

DETAIL OF REPAIR WORK

The detail of the scope of work is described in the Schedule of Quantities.

MAINTENANCE

No maintenance will be required for paintwork under this contract.

MEASUREMENT AND PAYMENT

MEASUREMENT AND RATES

General inclusion of costs and specific specifications
Notes:

All material scheduled to be removed shall be deemed to be existing damaged material. All
such redundant material shall become the property of the Contractor and must be removed

from site immediateiy.

All new material shall be deemed to be in patchwork and shall be of approved equal quality,
colours, profiles, thickness, etc and shall in all cases match the existing materials and shall be
applied (internally or externally) to existing material or surfaces.

All removal and repair work shali be done carefully as to not damage any adjacent or other
material or work. Any damage to other or adjacent materials or areas caused by the
negligence of the Contractor shall be repaired by him free of charge.

All work scheduled to be removed or taken out shall be deemed to include the cleaning and
preparation of the remaining sections, areas, or work to receive the new material or work

specified.
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Repair work shall also include all cutling, grinding, cutting into, welding, bending,
strengthening, drilling, etc to repair or to improve the items or areas as new and to match the

existing.

Work scheduled to be realigned and refixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bolts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and labour, etc to leave the items as new and totally functional.

Ali new work are measured net and shail include all cutting, lapping, waste, bending, fixing,
corners, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc, as well as cleaning
and preparation of surfaces not already prepared as part of removed items, etc,

All paintwork shall include for surface preparation, cleaning, primer(s}, undercoat(s) and final
coat(s) as specified by the manufacturers and in the Technical Specifications. Scheduled
items in the Schedule of Quantities are mainly brief descriptions of the final coat{s) to identify
the paint system as specified in the Specifications.

Most steel surfaces such as gratings, screens, gates, doors, mesh, louvres, burglar proofing,
windows, efc are measured both sides on the net flat overall area of the item. Paint to roof
covering and side cladding, etc are measured wet on the flat overall area of the items and not
along the girth of the sheeting. All final re-measurements for payment purposes will be done

on the same principles.

Rates tendered for paintwork shall be deemed to include for all "line cutting” between different
colours of paint specified by the Engineer in dados, skirtings, etc.

Rates tendered for paintwork on ceilings and comices shall be deemed to include for paint on
cover and jointing strips.

Rates tendered for paintwork on ceilings, wail panelling, divisions, etc shall be deemed to
include for timber door frames, jointing and cover strips, skirtings, cornices, quadrant beads,
etc if painted with the same specified paint material and in the same colour schemes.

Where specified tc be painted in contrasting colours, varnished or with a different paint
material the paintwork on the door frames, skirtings, cornices, beads, cover strips, etc will be
measured and paid for separately per lingar matre,

Specific specification for floor paint

Preparation:

The concrete floor must have less than 3% moisture before painting is attempted. Remove
laitance, residual cement spillage, etc by Carborandum grinding. Vacuum clean to remove ail
dust. Remove oil, grease, or any other surface contaminants with degreaser. Alow to dry

thoroughly before painting.

Paint system:

Apply one coat of an alkali resistant solvent based stoep (modified alkyd) paint. The first coat
may be thinned with approximately 25% mineral turpentine to aid penetration.

Apply one finishing coat of an alkali resistant solvent based stoep (modified alkyd) paint.

Protection of existing furniture, carpets, finishings, cupboards, etc. during paint

procedures
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Protection, sheets and screens:

All existing finishings, carpets, floors, fumiture, etc shall be carefully handled, moved when
instructed within the specific room, building or area to be painted, covered with sheets, screens
or other approved methods to protect the items or finishings against damage or spilled paint
spots or stains. Any damage caused to the mentioned existing items shall be rectified or
replaced by the Contractor without additional payment.

The costs of sheets, covears, screens and all labour to address the above shall be deemed to
be included in the tendered rates for the individual payment items or in the general preliminary
cost items. No claims by the Contractor in this regard will be entertained.

SCHEDULED ITEMS

NEW UNPAINTED SURFACES:

Paint to new unpainted surfaces:
(a) Description of surface:

(i Brief description of final paint type:

{a) Description of application area or item
to be painted ... e Unit: m2, m, number

(b) Etc. for other areas or items

The unit of measurement shall be the number, metre or square metre as applicable to each
item.

The tendered rates shail inciude full compensation for manufacturing, providing and applying
each item complete as per specifications, drawings, descriptions as scheduled or as the
existing and shall include for all labour, material, preparation work, waste, plant, transport,
delivery, access, scaffolding, fuei, miscellaneous items and material, etc o the Engineer's

approval.

PREVIOUSLY PAINTED SURFACES:

Paint to previously painted surfaces:
(a) Description of surface:
(i} Brief description of final paint type:

{(a) Description of application area or item
tobe paiNted. ... Unit: m2, m, number

(b)  Ete. for other areas or items

The unit of measurement shali be the number, metre or square metre as applicable to each
item.

The tendered rates shall include full compensation for manufacturing, providing and applying
each item complete as per specifications, drawings, descriptions as scheduled or as the
existing and shall include for all labour, material, preparation work, waste, plant, transport,
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delivery, access, scaffoiding, fuei, miscelianeous items and material, etc to the Engineer's
approval.

PREVIOUSLY PAINTED SURFACES IN POOR CONDITION:

Paint to previously painted surfaces in poor condition:

(a) Description of surface:

(i} Brief description of final paint type:

(a) Description of application area or item
to be painted .........cooceeieci e Unit: m2, m, number

(b) Et. for other areas or items

The unit of measurement shall be the number, metre or square metre as applicable to each
item.

The tendered rates shall include full compensation for manufacturing, providing and applying
each item complete as per specifications, drawings, descriptions as scheduled or as the
existing and shall include for all labour, material, preparation work, waste, plant, transport,
delivery, access, scaffolding, fuel, miscellanecus items and material, etc. to the Engineer's

approval.

PREVIOUSLY PAINTED SURFACES TO REMOVE ALL PREVIOUS PAINT TO ORIGINAL
SURFACE:

Paint to previously painted surfaces to remove all previous paint to original surface

(a) Description of surface;

(i} Brief description of final paint type:

(a) Description of application area or item
tobe painted ... Unit: m2, m, number

{c) Etc. for other areas or items

The unit of measurement shall be the number, metre or square metre as applicable to each
item.

The tendered rates shall include full compensation for manufacturing, providing and applying
each item complete as per specifications, drawings, descriptions as scheduled or as the
existing and shall include for all labour, material, preparation work, waste, plant, transport,
delivery, access, scaffoiding, fuel, miscellaneous items and material, etc. to the Engineer's

approval.
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TECHNICAL SPECIFICATION FOR CONCRETE CONSTRUCTION

BK STRUCTURAL CONCRETE
BK 01 SCOPE
BK 02 STANDARD SPECIFICATIONS
BK 03 PROJECT SPECIFICATION
BK 04 DETAIL OF REPAIR WORK
BK 01 SCOPE
This specification covers the repair of existing structural concrete elements and the supply,
delivery and implementation of the repair procedures for the various types of structures.
Structural concrete shall mean the scope of work to repair all structural concrete components
such as walls, columns, stairs and suspended slabs and floors. Joint repairs also form part of
this specification. This specification does not include work related to metalwork and paintwork
that are specified elsewhere.
BK 02 GENERAL STANDARD SPECIFICATIONS
The latest edition, including ali amendments up to date of tender of the following specifications,
publications and codes of practice shall be read in conjunction with this specification and shall
be deemed to form part thereof:
PwW 371 - Specification of Materials and Methods to be used, edition, Aug 2014 &
Dec 2015 respectively
SABS 1200 G - Concrete (structural}
SABS 1200 GA- Concrete (small works)
SABS 1200 GB- Concrete (ordinary buildings)
SABS 1200 GE- Precast concrets {structural)
SABS 1200 GF - Prestressed concrete
SABS 0100 - Structural use of concrete
SABS 110 - Sealing compounds for the building industry, two-component, polysulphide
base
SABS 1077 - Sealing compound for the building and construction industry, two-
component, poiyurethane-base
SABS 1254 - Sealing compounds for the building industry, oleo-resinous base, for
interior and exterior use
SABS 1305 - Sealing compounds for the building industry, one-component, siliconed-
rubber-base
BK 02 PROJECT SPECIFICATION

This Project Specification takes precedence over the Standard Specification, except in the
case where an aspect is not covered by the Project Specification, in which cass the Standard

Specification will apply.
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CONCRETE MATERIALS

SANS standards: All concrete materials shall comply with the relevant SANS standards.

Concrete mix designs

All mix designs for 20MPa and higher grades of concrete shall be tabled and approved by the
Engineer in writing, before these mix designs may be used. Each mix design shall clearly state
the type, origin and quantity per cubic metre of concrete for each constituent material. The mix
design and constituent materials shall be such so as to produce low shrinkage, crack-free

concrete.

Ceament types

Only cements of type CEM | and CEM lIA as per SANS 50197-1 may be used. In addition,
only cements of strength class 42,5MPa and higher may be used. Cement shall not be stored
for more than 4 weeks before it is used.

Cement extenders

Cement extenders such as fly-ash and slag may not be used in conjunction with CEM lIA.
Should the Contractor wish t¢ use cement extenders with CEM I, then he shall obtain the
Engineer's prior approval. The Engineer might approve cement extenders of up to 15% in the
warmer months of the year, but excluding May, June, July and August.

Minimum cement content

The minimum cement content of CEM | or CEM lA cements are: 280 kg/m? for 25MPa, 300
kgfm? for exposed 25MPa, 310 kg/m? for 30MPa and 330 kg/m? for 35MPa concrete.

Water

The maximum water / cement ratio is as follows: 0,67 for 25MPa, 0,60 for 30MPa and 0,53 for
35MPa concrete. Admixtures such as water-reducing agents or plasticizers may be used, but
then only strictly according to the manufacturer's instructions.

Aggregates

The coarse aggregate (stone) shall be 19mm natural stone unless otherwise specified. The
total mass of coarse aggregate (stone) shall exceed the total mass of fine aggregate (sand)
per cubic metre of concrete. Aggregates used in concrete for sewage treatment works,
channels and tunnels shall be dolomitic aggregate. A non-dolomitic filler sand may be used.

REINFORCING STEEL MATERIALS

SANS standards: All reinforcing steel shall comply with the relevant SANS standards.
Steel types

Mild steel (R-steel) shall not be replaced by high tensile steel (Y-steel).

Steel bar dimensions

Steel bars shall be cut and bent strictly to the dimensions and radii stipulated on the project’s
bending schedules.
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FORMWORK CONSTRUCTION

Formwork design

a)

b)

c}

d)

f)

g

All formwork shall be designed by a competent person or a competent company, and the
requirements for continuous propping and / or multi-level propping shall be calculated to
a theoretical model acceptable to the Engineer. Design loads will be supplied by the
Engineer on request. The Contractor shall make provision for the continued support of
slabs and beams while the formwork pans / panels are being removed. No back-propping

is allowed,

Wall formwork ferrules: The lay-out and positioning of ferrules shall be approved by the
Architect / Engineer. In the case of water-retaining structures ferrules shall be of a type
which does not leave holes through the walls.

Formwork quality: All formwork shall be sturdy, leak-proof and lightly ciled.

Formwork finish: All formwork finishes shall be at least of class SMOOTH to Degree of
Accuracy ll, or class SPECIAL to Degree of Accuracy | when so specified on the concrete
drawings. Top surfaces of wood- and steel-trowelled concrete floors are to be class

SPECIAL.

Upward cambers: All beams, bands and slabs shall have the following upward cambers,
unless otherwise indicated on the concrete drawings: Cantilever spans: span + 200 and

other spans: span + 500,
Construction joints: Positions of construction joints in beams and slabs shall be discussed

with, and approved by the Engineer, and shall be formed using planks or well-supported
chicken wire.

Cast-in items: The Contractor shall ensure that all cast-in items, e.g. conduits, sieeves,
pockets, etc, of all the various building disciplines are accurately placed and secured
before concrete is cast.

Removal of formwork

Formwaork and props may only be removed after "'n” 24h days:

Walls and columns: 2 (hot / normai) 3 (cold)

Slabs with props left underneath: 4 7

Beams with props left underneath: 7 12

Slab props: 10 17

Beam props: 14 21

REINFORCING STEEL FIXING

a} Steel shall be fixed using the specific project's fixing plans and bending schedules.

b) Steel must be inspected and approved in writing by the Engineer before concrete may be
cast. The Contractor shall give the Engineer at least 2 days’ notice of inspections.

c) Steel must be properly fixed in position, and purpose-made plastic or concrete spacer

blocks must be in position before inspections.
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d} The concrete cover to reinforcing bars shall be as specified on the plans and schedules,
but under no circumstances shall the cover be less than: 20mm for plastered and internal
slabs and beams; 30mm for exposed concrete surfaces and concrete columns; 40mm in
the case of water-retaining structures; 75mm for concrete cast against soil.

e) No welding of reinforcing stee! bars is allowed.

CONCRETE CONSTRUCTION

a) Concrete shall be discharged in the position needed and not moved sideways with
vibrators.

b) Concrete shall be properly vibrated using an adequate number of mechanical vibrators.

¢) Concrete may only be cast when the ambient temperature is between 5°C and above
32°C. No concrete may be cast during rain and hail, or shortly before a rain storm.

d) Ali concrete elements shall be cured with either, tight wrapping with plastic, or a 50mm
layer of wet sand, whichever appropriate, for the following durations: 5 days when hot /

normal and 7 days when cold.

&) Other curing methods must be approved.

CONSTRUCTION TOLERANCES

a) All concrete shall at least be constructed to Degree of Accuracy i (SMOOTH finish), and
Degree of Accuracy | (SPECIAL finish) wher so specified on the concrete drawings, as
well as in the case of precast concrete elements.

b) Each permissible deviation is binding in itself, no cumulative effect will be allowed.

¢) Permissible deviation {(PD} of dimensions. Some selected values are:

PD: DoA Il DoA I
Cross-section dimensions 5 /7+15 mm -5/+5 mm
Flatness of a plane surface 5mm 3 mm

Abrupt change in continuous surface 5mm 2 mm

Linear dimension {not cross-sections) -20 /1 +2C mm -10/+10 mm
Verticality (per metre height) 5mm 2mm

Wood- / steel-trowelled top surfaces -3/+3mm -3/43 mm
CONCRETE TESTING

a) A set of concrete test cubes shall be made for every 50m3 of concrete produced, and at
least one set of each day’s concrete produced. Cubes shall be made strictly according to
the SABS prescribed method, and shall be cured and tested by an independent

laboratory.

b) A set of test cubes comprises 6 cubes, 3 to be tested on 7 days, and 3 on 28 days.

¢) When ready-mixed concrete is used, the Contractor must still make cubes on site.
Process cube results from a ready-mix plant are not acceptable.

d) A set of 3 cubes tested at 28 days passes when the average strength is at least 2MPa
higher than the specified strength, and when no single cube tests lower than 3MPa below

the specified strength.
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(a)

(b)

(c)

(d)

(e)
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CONCRETE SCREEDS

General

Concrete screeds shall have a minimum thickness of at least 50 mm. The Engineer shall
determine the areas of which the concrete screeds need to be replaced.

Only cements of type CEM | and CEM IIA as per SANS 50197-1 may be used. in
addition, only cements of strength class 42,5MPa and higher may be used. Cement
shall not be stored for more than 4 weeks before it is used.

Coarse aggregate maximum size: 10 mm
28-day cube strength; 30 MPa OR 35 MPa. (as specified)

The use of an approved plasticizer is recommended to reduce the water content of the
mix to the absolute workable minimum.

The mix design must be submitted to the Engineer in advance for approval.
Refer to BK 02.08 for the testing requirements of concrete.

Preparation

All laitance on the surface of the slabs must be removed, using mechanical equipment
such as scabblers, so as to expose the coarse aggregate of the concrete.

Before commencement of the screed, remove all loose material and dust, and keep the
siabs thoroughly wet for eight hours, before placement of the screed.

Placement of the screed

Remove all surface water from the slab. Apply a grout to the slab surface, which consists
of a 1:1 mix of cement and clean fine sand, with just enough water to provide the
consistency of a slurry. Vigorously brush the grout into the scabbled surface of the slabs
using brooms. Strike off all surplus grout, leaving a thin layer of grout.

Place the screed concrete in one layer, in a checker board pattern, while the grout layer
is still visibly wet. Compact the concrete very well using sma!l mechanical vibrators.

The surface finish shall be SPECIAL as per SABS 1200G attained by steel trowelling.

Power floating should not commence until such time as the concrete surface, has lost
its sheen and barely shows footprints.

All laitance on the surface of the fresh concrete screed resulting from the compaction of
concrete, must be struck off prior to mechanical trowelling. Over-trowelling, causing
excessive cement-water paste to come to the surface, must be strictly avoided.

Joints

The screed shall have construction joints and expansion joints, in ail the exact same
positions as the underiying concrete slab.
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In addition the screed shall be divided into panels of no larger than 3 x 3m. The length
to width ratio of these panels shall not exceed 1.5.

All joints shall be formed with side formwork. An expansion joint former specifically
developed for the intended applications must be used as specified by the Engineer.

Joints must be sealed with an approved 1-part polyurethane joint sealer for the intended
purpose according to the Engineer's specification.

(f) Curing

Curing of the screed concrete shall commence directly after the finishing operation
stops, and shall continue for 7 days. The method of curing shall be by means of well
held down plastic sheeting and with the daily adding of water,

MOVEMENT JOINTS
Joint Former

Ensure all concrete surfaces are free from base grit and dust. Apply giue in vertical strips %
100 mm wide and 25 mm from the top to avoid the tear-off strip from sticking to the concrete

face.

Allow the glue to dry (according to manufacturer's instructions) and then stick the joint former
onto the glued concrete face.

Cast the next section of concrete as required. Take care not to let the wet concrete get behind
joint former as this will result in a wavy joint.

When the joint sealant is about t¢ be appiied, simply peel the tear-off strip out of the formed
joint, leaving an even groove of uniform depth for filling with sealant.

Joint Sealant

Joints < 10 mm are normally designed for crack control and therefors they are not movement
/ expansion joints. The joint width to depth ratio is important at the time of the application of
the sealant (guide valusg of +10°C).

Application Method {Tools

After suitable joint and substrate preparation, insert Backing Rod to required depth and apply
primer if necessary. Insert cartridge into sealant gun and firmly extrude jeint sealant into joint,
making sure that it is full contact with the side of the joint. Fill the joint, avoiding air entrapment.
The joint sealant must be tooled firmly against joint sides o ensure good adhesicn.

Masking tape must be used where sharp exact joint lines or excepticnally neat lines are
required. Remove the tape whilst the sealant is still soft. Sleek joint with smoothing liquid for

a perfect sealant surface.
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REQUIREMENTS FOR REPAIR OF STRUCTURAL CONCRETE

Concrete repair

All existing structural concrete to be inspected to determine the extent of damage and repair
work required. All remedial concrete work to be classified into the following categories by the
Engineer/Departiment’s representative:

»  Surface concrete repair

Cosmetic repair of concrete surfaces where no reinforcing is exposed, where cover to
reinforcement is not a problem {ncon-aggressive environment) and for non-structural

repairs.
. Mild to moderate concrete repair

When the reinforcing is exposed and the extent thereof is smali compared to the size of
the element under consideration.

e  Severe concrete repair

Where the front of the reinforcing is exposed in large areas or reinforcing is exposed
totally. Generally when the defective areas have adverse structural implications.

The above categories do not apply to off-shutter concrete, which will be treated on merit.

Any structural concrete elemsents that are damaged to such an extent that they cannot be
classified under severe concrete repair, will be treated on merit. Detailed instructions will be
issued during repair for the rehabilitation of such structural concrete elements.

Surface concrete repair procedure

The following procedure, or similar approved by the Engineer/Depariment's representative to
be used:

° Remove all loose and defective material and clean arcund affected area to expose
aggregate.

»  Saw-cut 10 mm vertically around edges of repair area and break out concrete within to
avoid tapered feathering.

. Wet area well, approximately 30 minutes before commencement of repair.

»  Apply an approved shrinkage compensated pre-mixed ready tc use single-component
polymer modified, cementitious repair mortar in strict accordance with the manufacturer's

specifications.

+  The repaired surface to be cured by covering with plastic sheeting and keeping wet for
48 hours or as otherwise specified.
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Mild to moderaie concrete repair procedure

The following procedure, or similar approved by the Engineer/Department's representative fo
be used:

+  Remove all loose and defective materiat and break out to a minimum depth of 10 mm.

e  Saw-cut 10 mm vertically arcund edges of repair area and break out concrate within, to
avoid tapered feathering.

e  Ensure that concrete is free from laitance, oil, grease, etc., and is sound, firm and clean,

+  Exposed reinforcing to be wire brushed clean and free of ali rust and then coated with an
approved single component epoxy zinc primer.

e The concrete to be thoroughly wetted and kapt wet for a minimum of 12 hours before
applying remedial product, loose standing water to be removed prior to appiication of

repair mortar.

*  Apply an approved shrinkage compensated pre-mixed ready to use single-component
polymer modified, cementitious repair mortar in strict accordance with the manufacturer's

specifications.

+  The repaired surface tc be cured by covering with plastic sheeting and keeping wet for
48 hours or as otherwise specified.

Severe concrete repair procedure

The following precedure or similar approved by the Enginear/Department's representative o
be used:

+  Propping of structure may be necessary during repair period.

e  Chop around defective area removing all icose and suspect material taking care not io
damage the existing reinforcing.

»  Exposed reinforcing to be wire brushed clean and free of all rust and then coated with an
approved single component epoxy zinc primer.

=  The damaged area 1o be chopped rectangular in shape 1o expose the sound aggregate,
and feathered edges to be saw-cut vertically and broken out to a minimum depth of 10

mm.
e  Ensure that the cavity is ciean, dry and free of any debris.

» Apply an approved epoxy resin repair compound strictly in accordance with the
manufacturer's specifications.

e Apply an approved shrinkage compensated pre-mixed ready to use single-component
polymer medified, cementitious repair mortar in strict accordance with the manufacturer's

specifications.
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EXPANSION JOINT REMEDIAL PROCEDURE

The following procedure to be used for remedial work to expansion joints.

Remove all damaged sealant from expansion joint.

Joint formerffiller must be removed.

Remove all loose materials mechanically to ensure a sound, clean and dry concrete
surface.

Where required, the sides of the concrete joint to be cut smooth and straight with an
angle grinder or diamond saw.

Where required, the edges of the expansion joints to be provided with a fillat.
Engineer/Department’s representative to determine on site.

Install a non-bituminous, non-extruding resilient joint filler where existing joint former/filler
was removed.

install a closed cell resilient foam cord or release film or bond breaking tape before
applying sealant.

A primer coat to be applied to all surfaces, brushed wel! into the faces of the joint.

install a single component fast curing polyurethane joint sealer strictly according to the
manufacturers specifications.

All materials to be submitted to the Engineer/Department’s regresentative for approval
prior to installation.

CONCRETE CRACKS

Ail existing concrete to be inspected to determine the extent and damage due to cracking of
concrete. The cause of cracking is to be established to determine the correct remediai action
to be taken. The Engineer/Department’s representative will determine the extent of repair
work required, which will in most cases, require individual specifications to suit.

Concrete crack repair procedure

(Generally used where cracking could adversely affect the structure)

The following procedure, or similar approved by the Engineer/Department’s representative to
be used:

The surface over the entire length of the crack should be wire brushed to remove laitance
or any other deleterious materials from the concrete,

If the surface of the concrete is unsound, chase/grind a vee cut into the crack.

All debris to be removed.

Drill holes into the crack. The size, depth and centres etc. as specified for the crack
injection product to be used. Blow out holes free of drill dust.
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= Install injection nipples into the holes as specified. Allow for air release holes.

=  Seal the face/s with an approved epoxy.
. Pump in approved epoxy liquid to suit crack size/width.

* The above repair system to be done strictly in accordance with the manufacturers
specifications and requirements, and must be carried out by approved specialists or
suitably trained persons.

Concrete crack repair procedure
(Generally used for small cracks and where cracking couid cause leaking thought the

concrete)

The following procedure, or similar approved by the Engineer/Department's representative to
be used:

¢  The surface over the entire length of the crack should be wire brushed to remove laitance
or any other deleterious materials from the concrete.

»  If the surface of the concreie is unsound, chase/grind a vee cut into the crack.

. All debris to be removed.

. Inject in an approved polyurethane 1-part joint sealant to suit crack size/width. The width
of the crack must be 1.25 times the depth of the crack or in accordance with the

manufacturer's specification.

s The above repalr system to be done strictly in accordance with the manufacturers
specifications and requirements, and must be carried cut by approved specialists or
suitably trained persons.

DETAIL OF REPAIR WORK

The Schedule of Quantities shows approximate quantities of work. Detailed instructions will
be issued during construction.
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CA 01 SCOPE
This specification covers the materials, equipment, methods, testing and work required for the
repair and maintenance of existing roadways, parking areas, miscellaneous areas subjected
to vehicular traffic and other misceillaneous paved areas. It covers both surfaced and
unsurfaced roadways and includes appurtenant works such as kerbing, road markings and
road signs.
This specification shall form an integral part of the repair and maintenance contract decument
and shall be read in conjunction with portion 3: Additional Specifications included in this
document.
This specification shail act as a guideline to the Particular Specification and, in the event of
any discrepancies between the Technical Specification and the Particular Specification, the
latter shall take precedence.
The Contractor shall at ali imes adhere to this specification, unless otherwise specified in the
Particular Specification.

CA 02 STANDARD SPECIFICATIONS

CA 02.01 GENERAL STANDARD SPECIFICATIONS. REGULATIONS AND CODES

The latest edition, including all amendments up to date of tender, of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

PW 371 - Specification of Materials and Methods to be used, edition, Aug 2014
and Dec 2015 respectively

SANS 1200 D - Earthworks

SANS 1200 DM - Earthworks (roads, subgrade)

SANS 1200 M - Roads (general)

SANS 1200 ME - Subbase
SANS 1200 MF - Base

SANS 1200 MG - Bituminous surface treatment
SANS 1200 MH - Asphalt base and surfacing
SANS 1200 MJ - Segmented paving

SANS 1200 MK - Kerbing and channeliing
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SANS 1200 MM - Anciiiary roadworks
COLTO Standard specifications for road and bridge works for state road authorities

SADC Road & Traffic Manual (latest edition)

OCCUPATIONAL HEALTH AND SAFETY ACT OF 1993

All regulations and statutory requirements as laid down in the latest edition of the Occupational
Health and Safety Act 85 of 1993: Construction Regulations, 2014 as promulgated in the
Government Gazette No 37305 of 04 April 2014 shall be adhered to.

MANUFACTURERS' SPECIFICATIONS, CODES OF PRACTICE AND INSTALLATION
INSTRUCTIONS

All equipment and materials shall be installed, applied, serviced and repaired strictly in
accordance with the manufacturers' specifications, instructions and codes of practice.

MUNICIPAL REGULATIONS. LAWS AND BY-LAWS

All municipal regulations, laws, by-laws and special requirements of the Local Authority shall
be adhered to unless otherwise specified.

OPERATING AND MAINTENANCE MANUALS

CA 04

CA 04.01

No operating and maintenance manuals will be developed for this section.

The contractor shall use the Maintenance Control Plan (see SA Maintenance) to schedule
routine preventative maintenance activities.

EXECUTION OF REPAIR WORK

GENERAL

The Contractor shall investigate and inspect all areas of the installation to confirm the extent
of the repair work required and shall report to the Engineer. The Engineer will thereafter
demarcate any areas to be repaired and shall instruct the Contractor with regard to the repair

work to be done.

At the start of the repair and maintenance contract aii the systems, installations and equipment
shall be repaired as specified in the Particular Specification. This repair work shall include,
but not be limited to, the details specified in the Particular Specification.

All repair work shall be executed using approved materiails and equipment suitable to the
systems and/or installations they serve.

All materials and equipment shall comply fully with the requirements as specified for each
installation.

The said repair work shall be executed in accordance with the relevant codes of practice,
standards, regulations, municipal laws and by-laws, manufacturer's specifications and codes
of practice and all additional and particular specifications included in this document.

All new equipment, materials and systems shall be furnished with a written guarantee with a
defects liability period of twelve (12) months from date of completion of repair work.
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These guarantess shall be furnished in favour of the Depariment of Public Works. ©On
completion of the required and specified repair work the systems, instaliations and equipment
shall be commissioned and handed over to the satisfaction of the Engineer.

Repair work items for the existing roadways, parking areas, miscellaneous areas subject to
vehicular traffic and other paved areas shall be categorised under the following headings:

{8) Repair of gravel wearing course and shoulders

(b) Surface repairs of concrete pavements

(¢} Pavement layers and surface repairs

(d)  Surface patching of surfaced roads

(e) Construction of thin bituminous surfacing

{f)  Repair of segmented paving

(o) Repair of kerbing

(h}  Erection and repair of road traffic signs

)] Road markings

()  Chemical control of vegetation and eradication of undesirable vegetation.

REPAIR OF GRAVEL WEARING COURSE AND SHOULDERS

This section covers the reprocessing or replacement of an existing gravel wearing course or
road shoulder over part of or over the full road width or parking area.

Construction

The Engineer will demarcate any areas to be repaired, and shall instruct the Contractor with
regard to the repair work to be done.

The reshaped wearing course shall be constructed frue to line, Jevel and cross-section as
shown on the drawings or as directed by the Engineer.

The reshaping process shall in general be carried out using the existing wearing course. This
material shall be graded to form the correct road profile. If necessary, the Engineer shall
instruct the Contractor to rip, redistribute and recompact the wearing course in order to achieve

the correct road profile.

Unsuitabie or excess material from the road prism shall be removed from the site to spoil. Any
shortfall in material shall be made up by importing suitable material.

Material which is ripped or imported shall be placed, watered, mixed and compacied to a
minimum of 93% of modified AASHTO density.

The Contractor's attention is specifically drawn to the requirement that only material approved
by the Engineer may be imported.
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During the reshaping process, the roadside drains and cut and fill slopes shall be trimmed and
finished true to line, level and cross-section. No additional payment will be made for trimming

and finishing of cut and fill slopes.

Quality standard

The gravel wearing course shall be constructed true to line, level and cross-section as shown
on the drawings or as directed by the Engineer.

Materials

The materials shall comply with SANS 1200 ME and the additicnal requirements detailed
below:

Additional material requirements for wearing course - natural gravel

Maximum size 37,5 mm
Oversize index (lo)? < 5%
, 100 - 385 (maximum of 240
Shrinkage product {(Sp)P preferable)
Grading coefficient {G¢)° 16 — 34
CBR.: 2 35 = at 95 per cent modified AASHTO
compaction and OMCH

a) lo = Oversize index (percentage retained on 37,5 mm sieve)

b) S, = Linear shrinkage x percentage passing 0,425 mm sieve

c) Ge = {Percentage passing 26,5 mm - percentage passing 2,0 mm)
X percentage passing 4,75 mm/100

d) Tested immediately after compaction

SURFACE REPAIRS OF CONCRETE PAVEMENTS

This section covers the repair of spalled concrete at joints, the forming and sealing of new
joints and the sealing or resealing of existing joints and random cracks in existing concrete
pavements, and the patching of existing concrete.

Repairs to concrete are regarded as specialist work and shail be undertaken by approved
subcontractors with relevant experience.

Construction

Patching, resealing of joints and sealing of cracks in concrete pavements shall be done at the
positions indicated by the Engineer,

(a) Resealing of joints and cracks

(i) Preparation of joints for resealing

The old deteriorated sealant in the top of the joint to be resealed shall be cut
or scraped loose from each joint face with equipment that will not damage
joint edges or the concrete surface. Care shall be taken not to damage, spall
or bevel the joint edges.

The joints shall be initially cleaned to the full depth of the oid sealant plus its
backing material, as well as of all foreign material in the joints.
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A vacuum process, and not compressed air, shall be used to remove all
loosened material from the joints. The Contractor shall continuously remove
debris from the road surface and keep the surface clean. After the removal
of the old material has been completed, refacing of the joint planes shall be
done with an abrasive wheel or a power-driven concrete saw to widen each
face of the sealant reservoir portion of the joint by a minimum of 2,0 mm and
a maximum of 5,0 mm. No sealant may be applied to other than freshly cut
concrete faces. The freshly cut concrete faces shall be degreased to such
extent that adhesion of the sealant to the concrete in every respect satisfies
the seafant manufacturer’s guarantee.

Immediately after the sawing operation, the joint grooves shall be thoroughly
vacuumed and washed out with a jet of clean water to remove all remaining
loose material resulting from the sawing operation. Any slurry resulting from
the wet sawing shall be removed from the road surface.

Sweeping up old joint material and other debris with hand brooms shall be a
continuous process during joint preparation. The joints shall be finally
cleaned again prior to resealing, but in no case shall the cleaning precede
the sealant by morg than 30 m of joint length.

(ii) Preparation of cracks for seaiing:

Sealing shall be considered only for cracks that are open wide enough to
permit entry of joint sealant or mechanical routing tools. The decision of
whether a crack is to be sealed or not shall rest with the Engineer. Sealant
in previously sealed cracks shall be removed as described in subclause

CA 04.03.01(a)(i) above.

A groove of at least 12 mm wide by 18 mm deep shail be made along the
crack with a machine capable of closely foilowing the path of the crack
without causing excessive spalling or other damage to the adjacent
concrete. Cleaning of the cracks after the grooving operation shall be done
as described in subclause CA 04.03.01(a}(i) above.

Patching of concrete

Patching of concrete shall be done where indicated by the Engineer.

Unless otherwise instructed by the Engineer, the patching shall have a neat
rectangular shape with sides parallel to existing joints. The concrete within the area
to be patched shall be broken up and removad to its full depth. The vertical face of
the existing concrete adjacent to the patch shall be planted with an abrasive whee!
or power-driven concrete saw, if necessary, to provide a smooth face.

Immediately prior to the placing of new concrete, the surface of the underlying
pavement layer shall be compacted with either hand or mechanical equipment,
depending on the space available, to ensure a firm foundation surface.

An isolation joint shall be constructed between all interfaces of existing and new
concrete. The isolation joint shall consist of a joint filler, a bond breaking strip and a
polysulphide sealant. The isolation joint shall only be sealed between 21 and 28
days after the casting of the concrete, at which time the uppermost portion of the
joint filler shall be raked out, the bond breaking strip inserted and the polysulphide
sealant applied.
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As the patching of concrete will generally occur in trafficked areas, the Contractor
shall allow fully in the relevant rates for accommodation of traffic to enable safe
construction conditions. No additional payment will be made over and above the
tendered rates for the work.

No traffic shall be alfowed over concrete patches for a period of seven (7) days after
casting.

Materials

(a) Polysulphide sealant

The polysulphide sealant shall be a two-component material that complies with the
requirements of SANS 110.

{b) Additional materials for polysulphide sealant

The sealant shall be supported by a bond breaker backing strip, and, unless
otherwise recommended by the manufacturer and approved by the Engineer, the
faces of the joint groove shall first be treated with a primer.

Supporting and priming materials shall be compatible with adjacent materials or
surfaces in contact with the materials and shall be in accordance with the
manufacturer's recommendations and subject to approval by the Engineer.

Primers, bond breakers and back-up material shall comply with instructions and
recommendations issued by the manufacturer of the approved liquid sealant used.

Quality standard

Surface repairs shali be executed and finished strictly in accordance with the prescribed
requirements.

Repair work shall be carried out in such a manner as to biend in colour, texiure and finish with
adjacent concrete surfaces as far as possible.

PAVEMENT LAYERS AND SURFACE REPAIRS

General

This section covers the work in connsction with the repair of localised failures of the pavement
layers.

The work comprises excavating the deformed areas and reconstructing the pavement and
surfacing layers, including treatment of the floor of the excavation prior to backfilling.

Execution of work

(a) Removal of distressed pavement layers

The Engineer will demarcate any failed areas to be repaired, and shall instruct the
Contractor with regard to the repair work to be done. The Contractor shall provide
assistance and temporary traffic control facilities for marking out failed sections of the

road.
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Unless otherwise instructed by the Engineer, the paiching shaii have a neat
rectangular shape, at right angles to the direction of traffic. The existing material shall
be excavated and removed fo the specified depth. Asphalt layers and surfacing shall
be cut with approved cutting equipment.

Excavation for patching shall be cut with sideslopes of approximately 60° to the
horizontal.

Excavated material from each pavement layer shall be piaced in separate stockpiles
adjacent to the patch. The stockpiled material shall be reused or removed from the
site in accordance with the Engineer’s instructions.

After completion of the excavation to the specified depth, the Engineer shall be
afforded the opportunity to examine the excavation. Where required, the floor of the
excavation shall be compacted to the specified density for the layer concemned. These
densities as percentages of modified AASHTO density are as follows:

Subbase {150 - 300 mm below final base course levei) 95%
Selected (300 - 600 mm below final base course level) 93%
Fill {Lower than 600 mm below final base course level) 90%

Materials excavated from the various pavement layers shall not be contaminated if the
reuse of excavated material for backfilling is instructed by the Engireer.

Excavated material shall be removed from the site, unless re-use of material is
instructed by the Engineer. Under no circumstances shall excess material be dumped
in side drains or side banks.

Backfilling

Prior o backfiling, the base and sides of the excavation shall be cleaned of ali loose
material. The top 150 mm of all excavations shall be regarded as base and all other
backfill up to 500 mm below the final road level shail be regarded as subbase. Deeper
excavations shall be backfilled with approved gravel to a density of 90% modified
AASHTO density.

Backfilling of the excavation shall be done as follows:

(i  The Engineer may instruct the Contractor to use cement-stabilized material
excavated from the existing pavement as backfilling, either for subbase layers
only or for both subbase and base course layers.

Material shall be broken down and 60 kg/m® of Portland composite cement
{Cem 11:32,5) shall be added. Water shall be uniformly mixed into the material.
The material shall then be returned to the road and compacted to at least 95%
of modified AASHTO density for the subbase layers and to 97% of modified
AASHTO density for the base layers.

(i)  Where required by the Engineer, backfilling for the base course layer shall be
done with imported material of G3 or better quality, treated with bitumen
emulsion. Portland composite cement {Cem 11:32,5) shall be added at a rate of
25 kg/m3 and mixed off the road by means of a concrete mixer or hand labour if
approved by the Enginger. All mixing shall resuit in a homeogenous mixture of
additives and parent material which is to the satisfaction of the Engineer.



{c)

{d)

(iif)

(iv)

CA.8

Thereafter the maierial shaii be ireated with a 60% anionic stable-grade bitumen
emuision diluted with five parts water fo one part emulsion and added at a rate
of 70 litres/m® of crushed stone. All mixing shall result in a homogeneous
mixture of additives and parent material which is to the satisfaction of the

Engineer.

The mixed material shall then be transported to the excavated area, placed and
compacted, all within five hours of the commencemeant of the mixing process.
Thereafter 0,6 litres/m? of the diluted 60% bitumen emulsion shall be applied to
the base or layer to ensurz a sealed surface.

The density of the backfilling of the base layer shall be at least 100% of modified
AASHTO density.

Where required by the Engineer the backfilling of the base layer shall be done
with continuously graded asphalt base compacted {o at least 94% of Marshall

density.

The excavated areas shall be tacked at a spray rate of 0,40 litre/m? using 60%
cationic emulsion. The asphalt base material shail be spread and compacted
so that the final surface is neat and uniform,

All the backfiling shall be completed in geometric pattems of squares or
rectangles and in each case it shall be finished off neatly to 40 mm £ 10 mm
below the levels of the surrounding sound road surface.

Surfacing

A tack coat of 60% cationic bitumen emuision shall be applied to the floor at top of
base layer level at a rate of 0,55 litre/m? before backfiling is commenced or as
othenwise instructed by the Engineer.

A layer of hot continuously graded medium asphalt shall be applied, compacted to
94% of Marshall density fo bring the level of the patch up to final road level.

Alternatives for application of surfacing laver for limited localised repair work

(i)

Where instructed by the Engineer, a cold premixed bituminous mixture may be
used for application of the surfacing layer for minor repair works. The mixture
shall either be an approved cold mix from commercial sources, or can be
prepared and mixed in a suitable concrete or other type of mixer, and shail have

the foilowing mix proportions:

{H 9,5 mm nominal sized aggregate: 1 part
(i) 6,7 mm nominal sized aggregate: 1 part
(i)  Crusher sand (fine grade): 1 part

(iv) 60% stable mixgrade emulsion (prepared from 80/100 penetration
grade: between 75 and 90 litre/m? aggregate mix bitumen}.

Before spreading the mixture, the surface shall be prepared by painting it with
one layer of bituminous emuision at a rate of 0,6 litre/m?, which must be allowed
to dry. The mixiure shall then be placed on the areas to be sealed and screeded
off in a layer of uniform thickness.
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After the emuision has broken and the iayer has atiained sufficieni stabiiity, it
shall be rolled with a small steel-wheeled roller to obtain cempaction. The
thickness of the layer shall be the same as that of the adjacent seal.

(i)  Whereinstructed by the engineer, a commercially available pre-fabricated stone
seal with a bitumen rubber binder may be used as final suifacing on minor repair
works. The material shall consist of precoated stone chippings of the nominal
size as directed by the engineer, held together by a layer of bitumen rubber
binder on a workable surface, e.g. treated paper.

Backfilling of the underlying layer works shall be as described in CA 04.05.02
and the top of the base shall be repaired to such a level that the road surface
shali be flush with the surrounding surface after repairs have been completed.
The top of the base shall be prepared by painting it with one layer of bituminous
emulsion at a rate of 0,6 litre/m?, which must be allowed to dry (or altematively
according to the supplier's prescriptions).

The surfacing material shall be handled and placed according to the supplier's
prescriptions.

{e) Production limitations

As far as it is practicaily possible the size of the area to be repaired shall be limited to
that which can be excavated, backfilled and opened to traffic within a single working
day. Where this is impractical the Contractor shall consult with the Engineer regarding
the signs requirements for controlling the traffic during night time. No area that is to
be prepared, shall be left exposed if rain is imminent.

The asphalt base material shall be placed in layers not exceeding 80 mm and crushed

stone material be placed in layers not exceeding 100 mm measured in the lcose. The
surfacing material shall be placed in one layer at a thickness of 40 mm + 10 mm.

{f Testing

Modified AASHTO densities shall be determined using TMH1 Method A16T
(Preparation of Material) and Method A7 {Compaction of Material).

Quality standard

The repaired area shall be rectangular in shape.

The edges of the completed surfacing shall not be more than 3 mm above the existing surface.
Nowhere shall the edges be below the surrounding road surface.

The thickness of the asphait surfacing at any point shail be 40 mm + 10 mm.

The cross-fail of the completed area shall be equal to that of the adjacent surface to within a
jolerance of + 0,5% cross-fall.

When tested with a 3 mefre straight edge laid parallel to or at right angles to the road centre line
the surface of the area shall not deviate from the bottom of the straight edge by more than 7 mm.

The reconstruction of the pavement layers shall require a standard of workmanship to produce
a patch that will not deteriorate within the contract period.
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Plant and equipment

All equipment shall be suitable for the specified use and size of working areas and shall be
capable of obtaining the specified results.

Only approved cutting or sawing equipment may be used for cutting or sawing asphalt layers.
The equipment must be capable of cutting asphait layers to depths of 200 mm in one operation
without fragmenting the material, and in straight lines within the required tolerances.

The following items of plant and equipment shall also be available and in good working order:

{a) A vibratory roller having a mass approximately equal to that of a Bomag 90 or similar
vibratory roller, with an adjustable amplitude and frequency of vibration

{b) A mobile compressor capable of producing at least 3 m¥*minute compressed air at 750
kPa

{c)  Appropriate paving breakers

{d) Manuaily-operated pneumatic compactors as required, and

(e}  Appropriate concrete mixers.

Materials

@) Crushed stone

Crushed stone for use as backfill in paiches shall be of G3 or beiter quality, from an
approved commercial source, and shall comply with SANS 1083 in general and the

following in particular:

(i Plasticity index {maximum) = B8
ii) Maximum flakiness indax of the -28,5 mm,
+ 13,2 mm material = 35
(iii) Maximum aggregate crushing value = 29
(iv} The grading shall comply with the following
grading envelope:
Sieve size Percentage passing (mass)
37,50 100
26,50 100
19,00 85-95
13,20 71-84
4,750 42 -60
2,000 27-45
0,425 13-27

0,075 5-12
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(b} Stabilising agent

The stabilising agent shail be Portland composite cement (Cem 11:32,5) or Portland
blast furhacs cement (PBFC complying with SANS 626) and shall comply with
requirements of category ENV 197-1.

(c) Hot-mix asphalt base and surfacing mix requirements

The mix shall be a continuously graded asphalt and shall have the propertias specified
in table CA 04.04.05/1 below:

TABLE CA 04.04.05/1: PROPERTIES FOR CONTINUOUSLY
GRADED ASPHALT BASE AND SURFACING

PROPERTY RANGE
Marshall stability (kN) 8-16
Marshall flow (mm) 2-4
Stability/Flow (kN/mm) 3 minimum
Static creep modulus (MPa) 60 minimum
indirect tensile strength @ 25 °C (kPa) 1 000 minimum
Dynamic creep modulus (MPa) 16 minimum
% Air voids 3-6
Immersion index% 75 minimum

A 60/70 penetration grade bitumen shall be used and the binder type shall comply with
the requirements of SANS 307.

Grading limits and mix proportions are given in table CA 04.04.05/2.

GRADING LIMITS AND MIX PROPCRTIONS FOR CONTINUOUSLY
GRADED ASPHALT BASE AND SURFACINGS

TABLE CA 04.04.05/2:

PERCENTAGE PASSING THROUGH SIEVE BY MASS
SIEVE ASPHALT BASE ASPHALT SURFACING
SIZE {mm)
37.5 mm 26,5 mm COARSE MEDIUM FINE
maximum maximum
53,000 - - - - -
37,500 100 - - - -
26,500 84-94 100 100 - -
19,000 71-84 85-95 85-100 - -
13,200 71-86 71-84 100
9,500 50 - 67 62-78 62-76 82-100 100
6,700 - - -
4,750 36-53 42 -60 42 -860 54-75 64 - 88
2,360 25-42 30-48 30-48 - -
1,180 17 -34 22 -38 22-38 27 -42 35-54
0,600 16-28 16 - 28 18-32 24-40
0,300 10-22 12-20 12-20 11-23 16 - 28
0,150 8-15 8-15 7-16 10-20
0,075 5-12 5-10 4-10 4-10 4-12
NOMINAL MIX PROPORTIONS (BY MASS)
Aggregate 94,5% 93,5% 93,0% 93,0%
Bitumen 5% 5,5% 6,0% 6,0%
Active filler 0,5% 1,0% 1.0% 1,0%
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{d) Tack coat

The tack coat shall be 60% cationic emulsion complying with SANS 548,

Variation from specified nominal rates of applications or nominal mix proportions

The various sections of these specifications specify nominal rates of applications or nominal mix
proportions for materials such as bituminous materiais, aggregates, fillers, stabilizing agents,
paint and other relevant materials. Tenderers shali base their tenders on these nominal rates of

appiications and mix proportions.

Where such nominal rates of applications or mix proportions are specified, provision is made for
deviations in the quantities of material in consequence of the rates of application or mix
proportions prescribed by the Engineer in each particular case in consideration of the available
materials and the site.

Where the actual rates of applications or mix proportions used in the works vary from the
specified nominal rates and mix proportions, adjustment to compensation will be made as:

{a) payment to the Contractor in respect of any authorised increase in quantities which
exceed those specified and where such increase has been ordered in writing by the
Engineer;
or

(b) a refund to the Employer in respect of the decrease in quantities that are less than

those specified, irrespective of whether such decrease results from an authorised
decrease in the rates of applications or mix proportions, or from unauthorised
reductions on the part of the Caontractor.

Payment for a prescribed rate of application or mix proportion shall be based on the actual rate
of application or mix proportion used, provided that this does not exceed the prescribed rate of
application or mix proportion, plus any tolerance in the rate of application or mix proportion
allowed. If the actual rate of application or mix proportion exceeds the prescribed rate or
proportion, payment shall be based on the prescribed rate of application or mix proportion plus
any tolerance allowed. If the actual rate of application or mix proportion is below the prescribed
rate of application or mix proportion specified or instructed by the Engineer, payment shall be
based on the actual rate of application or mix proportion regardiess of any folerance allowed.
Notwithstanding the above, the Engineer shall be entitled to reject work which has not been
constructed in accordance with the specifications or the rates of applications or mix proportions

prescribed by him,

The Empioyer shall be refunded for any decrease in the specified rates of application or mix
proportions at the same rate per unit of measurement as that tendered by the Contractor for
additionai materials required by an increase in the rates of applications or mix proportions.

SURFACE PATCHING OF SURFACED ROADS

General

This section covers the repair of potholes and edge breaks that have developed in the surface
of surfaced roads, where there is no evidence of base faiiure. Potholes are local failures covering
an area of less than 1 m2 The repair of larger areas will be defined as surface repair. Edge
break treatment is necessary for finishing off and/or repairing the edges of the paved road, and
also for repairing the edges of the road so that they line up with the true edge of the originai road
or with other edges as may be required. Pay items CA.04.01 and CA.04.04 shall only apply to
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edge break widths of 200 mm or less. Edge breaks wider than 200 mm shali be classified as
surface repair and paid for under items CA.04.02 and CA.04.03.

Execution of work

Pothole and edge break repairs shall consist of trimming away ravelled edges and loose material
to the full depth of the pothole or edge break and the backfilling thereof with asphallt.

{(a} Excavation

Potholes: The existing material shall be removed in a neat rectangle to sound base,
with @ minimum dimension of 200 mm x 200 mm. All sides shall be at right angles or
parallel to the direction of traffic. The minimum depth of excavation (layer thickness)
is 30 mm and the maximum thickness of each layer shall be 50 mm.

Edge breaks: Loose and cracked edges shall be trimmed back in a neat rectangular
shape as demarcated by the Engineer, parallel and at right angles to the centre line of
the road to sound surrounding surfacing or base and excavated down to sound base.
All edges shall be saw cut to a minimum depth of 30 mm below the road surface and
the maximum thickness of each layer shall be 50 mm.

(b) Backfilling

After completion of the excavation the Engineer shall be afforded the opportunity to
inspect it. The exposed layer shall be trimmed of all undulations to ensure a firm fiat
base and sides and shall be tacked with 60% cationic stable-grade bitumen emulsion
at a rate of 0,6 litre/m2. Continuously graded medium asphalt shall be placed and
compacted 1o the level of the existing surrounding surface. The asphalt shall be placed
and well compacted in layers not exceeding 40 mm after compaction. The Contractor
shall use suitabie compaction equipment and shaii ensure that 94% of Marshail density
is obtained for the mix used, to preduce a dense asphait layer.

Where the excavation ends up deeper than 100 mm below the existing surface the
Engineer may order the reinstatement to be executed in accordance with Section CA

04.04: Pavement layers and surface repairs.

Where instructed by the Engineer, a cold premixed bituminous mixture shall be used
for limited localised surface patching, compacted level with the surface of the existing
surrounding surface.

The mixture shall either be obtained from approved commerciai sources or prepared
and mixed in a suitable concrete or other approved type of mixer in the following

proportions:

{i) 9.5 mm nominal sized aggregate: 1 part

(i} 6,7 mm nominal sized aggregate: 1 part

{iii) Crusher sand (fine grade): 1 part

(iv) 60% stabie mix-grade emulsion Between 75 and 90

{prepared from 80/100 penefration
grade bitumen): litre/m* aggregate mix
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Before spreading the mixiure, the surtace shall be prepared by painting it with one
layer of bitumincus emulsion at a rate of 0,6 litre/m?2, which shall be allowed to dry.
The mixture shali then be placed on the areas to be sealed and screeded off in a layer
of uniform thickness. After the emulsion has broken and the layer nas attained
sufficient stability, it shall be compacted with a steel wheeled rolier. The thickness of
the layer shall be the same as that of the adjacent seal.

Quuality standard

The repaired area shall be rectangutar in shape.

The edges of the completed surfacing shall not be more than 3 mm higher than the existing
surface. Nowhere shall the edges be below the surrounding road surface.

The thickness of the asphalt surfacing at any point shall be 40 mm £ 10 mm.

The cross-fall of the completed area shall be equal to that of the adjacent surface to within a
tolerance of + 0,5% cross-fall.

When tested with a 3 metre straight edge laid parallel to or at right angles to the road centre line
the surface of the area shall not deviate from the bottom of the straight edge by more than 7 mm.

The reconstruction of the pavement layers shall require a standard of workmanship such that a
patch will not deteriorate within the contract period.

Material
{a) Tack coat

The tack coat shall be 60% cationic emulsion complying with the requirements of
SANS 548 and shall be applied at a rate of 0,6 litre/m?.

{b) Surfacing material

The asphalt shall be a continuously graded medium asphalt sither mixed on site or
obtained from commercial sources. The asphalt mix to be used shall have the mix
properties as specified in table CA 04.04.05/1.

A 80/70 penetration grade bitumen shall be used and the binder type shall comply with
the requirements of SANS 307,

Grading limits and mix proportions for continuousiy graded asphalt applying to asphait
surfacing as stated in table CA 04.04.05/2 shall apply to asphait used for surface

patching.
THIN EITUMINOUS SURFACINGS - SINGLE SEAL

General

This section covers the construction of a bituminous seal consisting of the application of a
bituminous tack coat and the spreading and rolling of aggregate as specified, including the
required preparation of the existing road surface.

The information contained in this section deals with matters relating to COLTO Section 4300 :
Seals : Materials and general requirements, and Section 4400 : Single seals. This section also
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contains information relevant to where reference is made in the relevant sections of the COLTO
specifications to the project specifications, i.e. where a choice of materials or application rates
are allowed. Also included in this section are additional requirements applicable to this contract.

The nominal rates of application are for tendering purposes only and will not necessarily
be used in construction. The actual rates of application to be used on the site shall in all

cases be as instructed by the engineer.
Materials (COLTOQ 84302)

(a) Bituminous binders

The binder used in the construction of the single seal under this contract shall be a
conventional 80/100 penetration grade bitumen complying with SANS 307.

The binder used in the application of a diluted bitumen emulsion shall be an anionic
spray grade bitumen emulsion containing 30% by mass of bitumen.

The binder used in the texture comection slurry shall be an anionic stable grade
bitumen emulsion containing 60% by mass of bitumen.

{b) Aggregates for seals

The aggregate used for construction of the single stone seal shall be a 9,5 mm nominal
size (Grade 1).

Rates of application (COLTO 4308)

(a} Tack coat

The nominal rate of application of the conventional bitumen as tack coat for the single
seal shall be taken as 1,0 ¥m? for tendering purposes.

(o) Stone chips

The nominal rate of application of the 9,5 mm stone chips shall be 140 m%m?3 for
tendering purposes.

{c) Texture correction slurry

The application of the texture correction slurry shall be taken as 500 m%m?3 for
tendering purposes.

{d) Diluted bitumen emulsion

The nominai rate of application of the diluted bitumen emulsion shall be taken as 0,6
#m? for tendering purposes.

Precoating of aggregate (COLTO 4403)

All chippings used in the construction of single seals shall be precoated with an approved
bitumen-based precoating fluid. The precoating shall be executed as described in clause
4302(d) of the standard specifications and at the rates as specified by the supplier. Precoating
of aggregate shall be undertaken adequate time ahead of sealing operations to allow the
aggregates o dry out properly before application. No free precoating fluid shall be observed
when the aggregate is inspected by hand.
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REPAIR OF SEGMENTED PAVING

This section covers the replacement of an existing area of segmented paving as well as the
reprocessing and/or replacement of the underlying pavement layers.

Construction

The Enginser will demarcate any areas to be repaired and shall instruct the Contractor with
regard to the repair work to be done.

The demarcated area shall be repaired true to line, level and cross-secticn as shown on the
drawings or as directed by the Engineer.

The demarcated area of damaged segmented paving shall be removed. Unless otherwise
instructed by the Engineer the pavement iayers shall be reinstated as follows:

)] Selected layers shall be of at least a G5 quality and shall be compacted to at least 93%
of modified AASHTO density.

(i) Material for the subbase layers shall be stabilized with 3% cement and compacted to
95% of modified AASHTO density, and shall be of at least a G5 quaiity.

(i} The material for the base layer shail be stabilized with 5% cement and compacted to at
least 97% of modified AASHTO density, and shall be at least a G3 quality.

Pavement layers of segmented paved areas under pedestrian traffic only, shall be excavated
and replaced by natural gravel compacted to 93% modified AASHTO density. Damaged
concrete edge beams and intermediate beams shall be replaced with class 30 concrete edge
beamns and intermediate beams similar in dimension to existing undamaged edge beaims and
intermediate beams in accordance with the reievant SANS specifications or as directed by the
Engineer. After the repair of the underlying pavement iayers and when the concrete edge
beams and intermediate beams have reached sufficient strength, segmented paving blocks,
similar to the existing undamaged segmented paving blocks shal! be replaced in accordance
with the retevant SANS specifications or as directed by the Engineer.

Unsuitable or excess material shall be removed from the site of to spoil. Any shortfall in
material shall be made up by importing suitable material.

The Contractor’s attention is specifically drawn to the requirement that only material approved
by the Engineer may be imported.

Quality standard

The repaired segmented paving shall be constructed true to line, level and cross-saction as
shown on the drawings or as directed by the Engineer.

REPAIR OF KERBING
This section covers the patching and replacing of damaged kerbs

Construction

Where the damage to Kerbs can be repaired satisfactorily by surface patching of the kerb units,
the Engineer wili authorize such work to be done. The contractor shall use products and
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material approved by the Engineer to repair the authorized kerbs to the saiisfaction of ine
Engineer.

Where kerbs or channel units are severely damaged or have been moved out of position, such
units will be replaced with similar undamaged units. Precast units and its installation will
comply with the relevant SANS specifications and cast in situ concrete work will be done in
accordance with the relevant SANS specifications.

uality standard

The repaired kerbing shall be constructed true to line, level and cross-section as shown on the
drawings or as directed by the Engineer.

ERECTION AND REPAIR OF ROAD TRAFFIC SIGNS AND TRAFFIC-CONTROL DEVICES

General

This section covers the erection of permanent road traffic signs. It includes the repair and
replacement of faded, damaged or not clearly visible existing signboards and reference marker

beards.

Specifications relating to manufacturing of road signs are not included in this document, as
relevant specifications regarding manufacturing will be issued to a nominated subcontractor
who shall be a recognised manufacturer of road signs.

The signs shall be the standard regulatory, guidance, warning and information signs and
fabricated in accordance with the South African Read Traffic Signs Manual {July 1993} except
where otherwise specified, indicated on drawings or directed by the Engineer.

The erection and placement of any signs, whether temporary or permanent, shall be in
accordance with the South African Road Traffic Signs Manual (June 1999},

Storage and handling

All road signs or parts of road signs shall be transported, handled and stored in a weather-
preof storeroom in such a manner as to prevent any damage and deformation.

Sign boards shall be stored on blocks in the vertical position so that the signs are not in contact
with the ground. There shall be sufficient space between the finished road sign boards to
permit free air circulation and moisture evaporation. Contact of road sign boards with treated
timber and diesel, or storage where road sign boards come into contact with dirt or water will

not be permitted.

When required, existing or newly erected road signs shall be fully or partially covered with
burlap or other approved adequately ventilated material to obscure destinations that are
temporarily inapplicable or irrelevant. The covers shall be neatly and firmiy fixed in position
so that they will be able to withstand strong gusts of wind or eddies caused by passing traffic.
The fixing shall be done in a way that will not cause any damage to the road sign face.

Execution of the work
{(a) Position

Road signs shall be erected in the positions shown on the drawings or indicated by
the Engineer.
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Excavation and backfilling

Excavations for the erection of road signs shall be made according to the dimensions
shown on the drawings. Where the excavations are to be backfilled with soil, a 1:12
cement/soil mixture (soilcrete) shall be prepared if instructed by the Engineer. The
soil or soil-cement mixture shall then be placed at optimum moisture content in 100
mm thick iayers in the excavation and shall be compacted to a minimum of 90% of
modified AASHTG density.

Where posts or structures are to be fixed in concrete, or where concrete footings are
to be cast, the concrete, formwork and reinforcement shall comply with the relevant
requirements. The holes shall be complstely filled with concrete up to the level
shown on the drawings or indicated by the Engineer. The upper surface of the
concrete shall be neatly finished with sufficient fall to ensure proper drainage.

This subclause shall apply to ground-mounted signs only. Excavating and backfilling
for the foundations of overhead steel structures are specified and regarded as

specialised structural work.
Excavation in rock shall be paid for under item CA.07.05.

Where material from the excavations is not suitable for backfiling or for the
preparation of soilcrete, suitable material shall be obtained as instructed by the

Engineer.

Erection

Road sign boards must be inspected by the Engineer and approved in writing before
the boards are taken from the camp site t¢ the erection site. The Contractor shall
notify the Engineer at least one (1) week before the said inspections are required.

Road signs shali be erected strictly in accordance with the detaiis and instructions
on the drawings and as directed by the Engineer.

During erection the structural steelwork shali be firmly bolted and protected to
prevent buckling or damage being caused during erection, or by the equipment used
for erection.

Posts to which road signs are to be fixed shall be vertical and the undersides of road
signs shall be horizontal after having been erected.

Where timber posts are used for erecting the signs, all holes that are drilled in the
timber shall be retreated with the approved preservative. A road sign identification
number {as indicated on the layout drawings) shall be painted with white enamel
paint on the reverse side of the road sign board, above the month and year of
manufacture, in 50 mm high letters and numbers on the side closest to the road

shoulder as directed by the Engineer.

Any sign damaged during transit to the erection site or during the erection process
shall be replaced or repaired to the satisfaction of the Engineer at no extra cost to

the Employer.

Field weilding

All welding done during erection shall comply with the requirements for welding
during manufacture.
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() On-site painting

All painting done after the road signs have been erected shall comply with the
requirements for painting during manufacture.

All places where the paintwork has been damaged during erection shall be repaired
by the Contractor at his own cost to the satisfaction of the Engineer,

{f} Time of erection

Road signs shall be erected immediately prior o the road being opened to public
traffic, unless otherwise decided by the Engineer.

(g} Attachment of overlays

The type of overlay fo be used will be specified by the Engineer and will consist either
of 1 mm thick Chromadek plate, “pop-riveted” onto the existing sign plate, or System
5 overlay or similar approved.

Before the application of the overlay to any structure, the existing sign board shall be
thoroughly cleaned.

(h) Repair of signs

The Engineer may require that certain existing signs be dismantled for repair work
or storage and [ater re-erected. The signs shall be repainted or repaired by replacing
the 200 mm profiles or siraightening the sheet metal as specified during the
manufacturing process. New materials shall be used for part or all of the supporting
structure. This work shall be done with as litile damage as possible to the signs.

Materials

{(a) Timber posts for road sign supports

Timber posts for road sign supports shail conform to the requirements of SANS 754,
shall be equal to or better than strength group B timber posts and shall be stamped
with the SANS mark. The exposed surface of the cut shall be given two coats of
creosofe. Any holes drilled in the timber posts after treatment with creosote shall be
retreated.

(b) Corrosion-protection tape

Corrosion-protection tape used between aluminium and steel shall be black PVC
tape not less than ¢,25 mm in thickness, shall be resistant to ultra-violet rays, and
shail have an adhesive backing. The breaking strength of the material shall be not
less than 3,5 kN/m.

Protection and maintenance

The Contractor shall protect the completed road signs against damage until they have been
finally accepted by the Employer, and he shall maintain the road signs until the maintenance
certificate has been issued. Damage or defects caused by negligence or faulty workmanship
shall be rectified by the Contractor at his own cost to the satisfaction of the Engineer.



CA 04.09.06

CA 04.10

CA 04.10.01

CA 04.10.02

CA.20

Dismantling, storing and re-erecting existing road signs

Where instructed by the Engineer, the Contractor shall dismantle existing road signs, store
them, and re-erect them at new positions indicated. This work shall be done taking care to

cause as little damage as possible to the signs.
The method applied for dismantling the existing signs and transporting and storing the signs
shall be subject to the Engineer's approval. No additional payment shall be made for any

equipment or handling methods necessary to prevent damage to existing signs which are
suitable for re-use, as instructed by the Engineer.

Where required by the Engineer, the signs shall be repainted or repaired and new materials
shall be used for part or all of the supporting structure.

ROAD MARKINGS

General

This section covers the permanent marking and maintenance of white, yellow or red painted
lines or symbols on the road surface by specialist contractors.

Materials
(a) Plant
{i) Road-marking paint
Road-marking paint shall comply with the requirements of SANS 731 for
type 1, type 2 or type 4 paint.
The paint shall be delivered at the site in sealed containers bearing the
name of the manufacturer and the type of paint. Marking shall be in
accordance with SANS 731.
The viscosity of the paint shall be such that it can be applied without being
thinned down.
(i) Retro-reflective road-marking paint
Retro-reflective road-marking paint shall comply with the requirements of
CKS 192 and SANS 731.
(i) Colour
The colours to be used shall be bright white, yellow or red.
The colour of the yellow and red paint shall be as specified in SANS 731.
{iv) Retro-reflective beads

The retro-reflective beads shall be glass beads that comply with the
requirements for glass beads specified in CKS 192,

The beads shall be delivered at the site in sealed bags, marked with the
name of the manufacturer, the batch number and an inspection seal of the
South African Bureau of Standards (SANS), confiming that the beads form



CA 04.10.03

CA 04.10.04

CA 04.10.05

CA.21

part of a iot that has been iested by the SANS and compiies with the
requirements of CKS 192. K not, the Contractor shail at all times have an
SANS certificate on the site, with details of the batches that make up a lot
that has been tested by the SANS, complies with CKS 192 and to which
the inspection seal applies.

Weather limitations

Road-marking paint shall not be applied to a damp surface or at temperatures lower than 10
°C, or when, in the opinion of the Engineer, the wind strength is such that it may adversely

affect the painting operations.

No road-marking paint may be applied when visibility is dangerously impeded by mist, smoke
or smog.

Mechanical equipment for painting

The equipment shall consist of an apparatus for cleaning the surfaces, a mechanical road-
painting machine and all additional hand-operated equipment necessary for completing the
work. The mechanical road-marking machine shall be capable of painting at least two lines
simultaneously and shall appiy the paint to a uniform film thickness at the rates of application
specified hereinafter. The machine shall be so designed that it will be capable of painting the
road markings everywhere to a uniform width with sides within the tolerances specified
hereinafter, without the paint running or splashing. The machine shall further be capable of
painting lines of different widths by adjusting the spray jets on the machine cr by means of
additional equipment attached to the machine.

The machine shall be provided with clearly visible amber wamning flashing lights which shail
always be in operation when the machine is on the road,

Surface preparation

Road markings shall be applied to bituminous surfaces only after sufficient fime has elapsed
to ensure that damage wiil not be caused to the painted surface by volatiles evaporating from
the seal. After completion of the seal no less than two weeks or such longer period as may
be directed by the Engineer shall elapse before any road markings shall be applied. However,
the Engineer may, in certain cases, require road markings to be painted without waiting for the
seal to harden, in which case it shall be done as soon as possible after the instruction has

been given.

Before the paint is applied, the surface shall be clean and dry and completely free from any
soil, grease, oil, acid or any other material that will be detrimental te the bond between the
paint and the surface. The surface where the paint is to be applied shall be properly cleaned
by means of watering, brooming or compressed air if required.

Particular care shall be taken to ensure that the surface shall be clean, where roadstuds are
to be fixed.

The Contractor shall take note of conditions which he is unable to rectify by himself and may
affect the durability of the paint, and he shall point out these conditions to the Engineer in
writing. Disputes arising from such conditions shall be referred to the relevant Regional
Engineer for arbitration before road marking commences.

The Contractor shall protect the retro-reflective surfaces of roadstuds when paint is applied
and remove the protection immediately after the paint has been applied.
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On concrete and bituminous surfaces where polished aggregate is exposed, a tack coat shall
be used. On new concrete surfaces any laitance and/or curing compound shali be removed

before the markings are applied.

The material shall not be laid over loose debris, mud or simiiar extraneous matter or over old
flaking markings of paint or thermoplastic material. K the road surface is at a temperature of
less than 5 °C, or if it is wet, it shall be warmed carefully by a road heater so that, when the
material is laid, the surface temperature is above 5 °C and the surface dry.

Setting out the road markings

The lines, symbols, figures or marks shall be premarked by means of paint spots of the same
colour as that of the final lines and marks. These paint spots shall be at such intervals as will
ensure that the traffic-markings can be accurately applied, and in no case shall they be more
than 1,5 m apart. Normally spots of approximately 10 mm in diameter should be sufficient.

The dimensions and positions of road-markings shall be as indicated by the Engineer,
specified in the appropriate statutory provisions and the South African Road Traffic Signs

Manual.

The repainting of a roadway after the application of a fogspray shall only be dene once if it is
possible to determine the beginning and positions of individual broken line segments.
Premarking of such a roadway shail entail the searching for and marking of such broken line
segments. Painting shall thereafter be done to the same tolerances as prescribed in

CA 04.10.10.

After spotting, the positions of the proposed road markings such as broken lines and the
starting and finishing points of barrier lings shall be indicated on the road. These premarkings
shall be approved by the Engineer prior to commencement of any painting operations.

The position and outlines of special markings shall be produced on the finished rcad in chalk
and shall be approved by the Engineer before the markings are painted. Approved templates
may be usad on condition that the positioning of the marking is approved by the Engineer
before painting is commenced.

The pesitions for the beginning and end of all barrier-line road-markings must be suitably
indicated by the Engineer befere the marking of the road commences.

Applying the paint

The figures, letters, signs, symbols, broken or unbroken lines or other marks shall be painted
as shown on the drawings or as directed by the Engineer.

Where the paint is applied by machine, it shali be applied in one iayer. Before the road-
marking machine is used on the permarent works, the satisfactory operation of the machine
shall be demonstrated on a suitable site which is not part of the permanent works. Adjustments
to the machine shall be followed by further testing. Only when the machine has been correctly
adjusted and its use has been approved by the Engineer after testing, may the machine be
used on the permanent work. The operator shall be experienced in the use of the machine.

After the machine has been satisfactorily adjusted, the rate of application shall be checked
and adjusted if necessary before application on a large scale is commenced.

Where two or three lines are required next to each other, the lines shali be applied
simuitaneously by the same machine. The paint shall be stired before application in
accordance with the manufacturer's instructions.
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Paint shall be appiied without the addition of thinners.

Where, under special circumstances, painting is done by hand, it shail be applied in two layers,
and the second layer shall not be applied before the first layer has dried out sufficiently. As
most road-marking paint reacts with the bitumen surface of the road, the paint shall be applied

with one stroke only of the brush or roiler.
Ordinary road-marking paint shall be applied at a rate not less than 0,42 litre/m=.

Unless otherwise instructed by the Engineer, the road-marking shall be completed before a
particular section of the road is opened to traffic. Each layer of paint shail be continuous over

the entire area being painted.

Control sheets with details of the order number, work dates, quantities of paint used and
surface areas painted shall be completed by the Contractor for every section of road included
in an order. One set of copies of these sheets shall be handed to the Engineer on completion

of every individual order.

Applying the retro-reflective beads

Where retro-reflective paint is required, the retro-reflective beads shall be applied by means
of a suitable machine in one continuous operation, immediately after the paint has been
applied. The rate of application of the beads shall be at least 0,8 kg/litre of paint or such other
rate as may be directed by the Engineer. Machines that apply the beads by means of gravity
only shall not be used. The beads shall be sprayed onto the paint layer by means of a pressure

sprayer.

if specified or instructed by the Engineer, additional surface reflectorization of plastic road-
markings shall be applied at a rate and according to the methods specified in BS 3262, 1987,

part 3.

Tolerances

Road-markings shall be constructed tc an accuracy within the tolerances given below:
{a} Width

The width of lines and other markings shall not be less than the specified width, nor
shall it exceed the specified width by more than 10 mm.

{b) Position

The position of lines, letters, figures, arrows, retro-reflective roadstuds and other
markings shall not deviate from the true position by more than 100 mm in the
longitudinal and 20 mm in the transverse direction.

When an unbroken line and a broken line are painted alongside each other, the
beginning andfor the end of the adjacent lines shall coincide.

When existing lines are repainted, the new marking shall not deviate more than 100
mm in the longitudinal direction and 10 mm in the fransverse direction from the

existing marking.

(c) Alignment of markings

The alignment of the edges of longitudinal lines shall not deviate from the true
alignment by more than 10 mm in 15 m.
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(d) Broken lines

The length of segments of broken longitudinal lines shall not be shorter than the
specified length or deviate by more than 150 mm from the specified length.

General

In broken lines the length of segments and the gap between segments shall be as indicated
on the drawings. If these lengths are altered by the Engineer, the ratio of the lengths of the
painted section to the length of the gap between painted sections shall remain the same.

Lines on curves, whether broken or unbroken, shall not consist of chords but shall follow the
correct radius.

The Contractor shall provide temporary fraffic control faciities at his own cost in accordance
with specifications to ensure traffic safety where work is being executed.

Property and/or road signs damaged by the Contfractor, his personnel or his agents shall be
repaired or restored at his own cost to their condition as before the damage.

Only materials intended for use on this Contract may be stored on the site.

Fauity workmanship or materialg

If any material that does not comply with the requirements is delivered fo the site, or is used
in the works, or if any work of an unacceptable quality is carried out, such material or work
shall be removad, replaced or repaired as required by the Engineer at the Contractor's own

cost.

While work is in progress, tests shall be carried out on materials and/or the quality of work to
ensure compliance with the specified requirements. The sampiing methods are specified
under the appropriate sampling and testing methods. The sampling methods described in
TMHS5 shall be followed where applicable. (TMHS5 is published for the Committee of State
Road Authorities by the National Institute for Transport and Road Research - presently the
Division of Road and Transport Technology - as part of the series Technical Methods for

Highways.)
Protection

After the paint has been applied, the road markings shall be protected against damage by
traffic or other causes. The Contractor shail be responsible for erecting, placing and removing
all waming boards, flags, cones, barricades and other protective measures that may be
necessary in terms of any statutory provisions and/or as may be recommended in the South
African Road Traffic Signs Manual and specified in Road Note 13.

CHEMICAL CONTROL OF VEGETATION AND ERADICATION OF UNDESIRABLE
VEGETATION

General

This section covers the eradication of declared and undesirable vegetation, as well as the
chemical control of vegetation growth through the application of herbicide.
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Execution of work

The eradication of undesired vegetation and chemical control of vegetation growth shall be
executed where directed by the written instruction of the Engineer.

Herbicide shall normally only be applied in the spring or summer during the period when the
vegetation to be killed is growing strongly.

The Contractor's attention is drawn to the requirement that herbicides may only be applied by
duly registered, competent contractors in possession of an AVCASA certificate. Proof of such
registration shall be furnished on demand to the Engineer.

The Contractor shall ensure that no damage is caused to other plants inside or adjacent to the
treated areas as a consequence of the application of herbicides.

Application shall not be carried out in high winds or wet weather.
The following herbicides may not be usad:

- Agents of an explosive, flammable, volatile or corrosive nature
- Sodium chlorate

- Volatile low hormone type herbicides

- Agents which are not registered in the Republic of South Africa.

The Contractor shall state the brand name of the herbiclde on which the tendered rate is
based, which shall be subject to the approval of the Engineer, prior to the application thereof.

The agent shall be guaranteed to kill at least 90% cf the unwanted growth with one application
and shall have a residual effect which controls the growth of such vegetation effectively for

one growing season.

The herbicide shouid be strictiy applied at the rate recommended by the manufacturer.

{a) Chemical control of vegetation growth

The type of herbicide to be used, the correct spray rate, the method of application
and when applied, shall be as specified in the Particular Specifications.

(b) The eradication of weeds

The eradication of declared and undesirable vegetation shali take place during the
contract period and may include localised patches of noxious weeds, invader planis
and other undesired vegetation.

Subject to the Engineer's approval, certain aspsacts, such as the treatment of the
stumps of felled trees, may be carried cut by the Contractor.

The Contractor shall ensure that no damage whatsoever is caused to any plants
inside or adjacent to the areas treated as a consequence of the application of the
herbicides, either during or after application. This also includes areas outside the
road reserve.

The type of weedkiller to be used, the correct application rates and when appiied,
shall be as specified and according to the manufacturer's instructions.
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Quality standard

Eradication of undesired vegetation shall be carried out as specified and to the satisfaction of
the Engineer. The herbicide shall be applied at the correct rate to prevent regrowth and the
application confined to the undesired vegetation.

Areas shall be left neat and tidy and all vegetation cutfings removed where instructed.

Plant and equipment

Vegetation shall be eradicated using knapsacks or portable weedspray machines.

It is important that the equipment be in good working condition. The equipment shall distribute
the herbicide evenly without spilling. The nozzle shall be able to move close to the ground in
order to prevent mist spray blowing away and killing plants which have to remain. The
equipment shall also be safe for the workers, as well as for the travelling public.

MAINTENANCE

This specification must be read in conjunction with Additional Specification SA: General
Maintenance.

All components of the roadway infrastructure, which includes the road surface, underlying
layer works, kerbing, road markings, road signs, sidewalks and gravel shoulders, shall be
maintained during the Contract.

The scope of the maintenance work for the road infrastructure includes the following:
{iy Maintenance of approximately 3200 m? of cencrete block paving in roadways.

This description of the road and pavad areas to be maintained is not necessarily complete and
shall not limit the maintenance work to be carried out by the Contractor under this contract.

Maintenance shall include all repair work, replacing of components, fixing of defects, or any
other actions or rectifying measures necessary for complete and safe functioning of the road

infrastructure.

Maintenance of the road infrastructure shall alse inciude all other actions related to
maintenance, such as temporary accommodation of traffic through and around work areas,

and provision of temporary accesses t¢ properties.

Remuneration for maintenance of the compiete roadway infrastructure shali be deemed
included in the tendered monthly payment for maintenance thereof, and shall be paid as
detailed in Additional Specification SA: General Maintenance.

ROAD INFRASTRUCTURE

Routine maintenance on the road infrastructure shall be carried out as described in table
CA 05.01/1.
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TABLE CA 05.01/1

NO | ROUTINE PREVENTATIVE MAINTENANCE ITEM | MAINTENANCE
DESCRIPTION FREQUENCY

1 Visually inspect and report on complete installation | Monthly

1 Broom, clean and inspect for pavement failures Monthly

2 Check, inspect, repair all surface and kerb failures Two monthly

3 Check, inspect, repair all pavement failures Six-monthly
4 Blade all gravel roads and parking areas Six-monthly
+] Inspect and repair gravel shoulders Six monthly
6 Check, inspect, repair, replace road signs Six monthly
7 Chec.k, inspect, repair, repaint, replace road Annually
markings
Remove loose material from the surface of parking .
8 . : Six monthly
areas by means of mechanical brooming
9 Remove icose material from the road surfaces of by Six monthly

means of mechanical brooming

MEASUREMENT AND PAYMENT

REPAIR OF GRAVEL WEARING COURSE AND GRAVEL SHOULDERS

Reshaping the wearing course by:

(2) Grading OnlY..........cioviviiecre v re e e e e nean Unit: square metre {(m?)
(b) Ripping, redistributing and compacting..........ccermverrnmrrecrnescecens Unit: square metre (m?)
{c) Importing, placing and compacting material from

COMMErCIAl SOUICES ..o ieeeeieeieeeceecee s e e e ereeneeseeean e emeerens Unit: cubic metre (m?)

The unit of measurement for CA.01.01 (a) and {b) shall be the square metre surface area
graded or ripped and recompacted to a depth of 150 mm, as instructed by the Engineer.,

The unit of measurement for CA.01.01 (c) shall be the cubic metre of compacted material
imported from commercial sources as instiucted by the Engineer and measured in place.

The tendered rates shall include full compensation for providing all plant, labour, equipment
and materials required and for reshaping and/or constructing the wearing course as instructed
by the Engineer. The tendered rates shall also include full compensation for the cost of testing
to ensure the finished wearing course complies with the specified requiremants, and for
disposing of surplus material.
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Gravel shoulders constructed from gravel taken from cut or borrow, including free-haul

up to 1,0 km:

(a) Compacted to 93% of modified AASHTO density
(150 mm compacted layer thickness}..........cccevemrirenrcccnnnsncniennne. Unit: cubic metre (m?)

The unit of measurement shall be the cubic metre of compacted material and the quantity shall
be calculated from the authorized dimensions of the completed layer.

The tendered rate shall include full compensation for procuring, as if from soft excavation or
pits, breaking down, placing and compacting the material, including transporting the material
for a distance of 1,0 km and its removal, disposal and transporting for a distance of 1,0 km, of
up to 5% by volume of oversize material, and the protection and maintenance of the layer and
the conducting of control tests, all as specified.

Overhaul on surplus material ............c..cccccvvecvvinnennee, Unit: cubic metre kilometre {(m®.km)

The unit of measurement shall be the cubic metre of material hauled in excess of 1,0 km, the
volume determined from the rated capacity of the truck multiplied by the overhaul distance.
All trucks shall be fully loaded to their rated capacity.

The tendered rate shall include full compensation for hauiing the material in excess of the free-
haul distance.

SURFACE REPAIRS OF CONCRETE PAVEMENTS

Preparation _and sealing or resealing of old joints and cracks in existing concrate

pavements:

(8) EXPansion JOINIS ..ottt e s e Unit: metre (m)
{b) Construction joints and weakened plane joints:
(i)  (Width stated) ... e Unit: metre {m)
(i) Efc. for other WidthS ... e Unit: metre (m)
{c) Cracks:
(i)  (Width Stated) ..ot Unit: metre (m)
(iiy Etc. for other Widths ... Unit: metre (m)

The unit of measurement shall be the metre of each type of joint or crack prepared and sealed
or reseafed. No distinction will be made between joints or cracks through areas where the
concrete has been repaired and other joints or cracks.

The tendered rates shall include full compensation for all labour plant, equipment, tools and
materials, removing old sealant, backing material and any foreign material, refacing or
enlarging the faces by sawing, routing of cracks to the specified dimensions, disposing of aii
debris, all cleaning work involved, installing back-up material where required, installing the
bond breaker, applying the primer and mixing and applying the sealant, ensuring acceptable
bond with existing work, and for any other operation needed to complete the work as specified

and shown on the drawings.
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Patching of concrete:

{a) (Thickness stated) .......ccoovviinciiiiniiceceeee e, Unit: square metre (m?)
{b) Efc. for other thickNesses.........coccoeveem e e, Unit: square metre (m?)

The unit of measurement shall be the square metre of new concrete installed.

The tendered rates shall include full compensation for all the necessary labour, plant,
equipment, tools and materials required for breaking out the existing concrete, disposing of
the debris, saw cutting existing old concrete, compacting the exposed pavement layer,
supplying, placing and finishing off the new concrete, texturing and curing, and constructing
isolation joints. The tendered rates shall also include full compensation for providing adequate
accommodation of traffic where necessary.

PAVEMENT LAYERS AND ASPHALT SURFACE REPAIR

Excavation in existing pavements for patching ...............ccccceivveceenennene Unit: cubic metre (m?3)

The unit of measurement shall be the cubic metre of material excavatad from the existing
pavement irrespective of the type of material. The quantity shall be computed in accordance
with the authorised dimensions of the excavation.

The tendered rate shall include full compensation for demarcating the excavation and excavating
and disposing and/or stockpiling of the material, including haul over a free-haul distance of

1,6 km.

Payment will not distinguish between the different types of pavement material excavated.

Backfilling of excavations for patching with:

(a) Cement-stabilized gravel excavated from the
existing pavement:
{iy Areasuptoandincluding 10 m? ... ievesemrinireeienne Unit: cubic metre (m3)
(i)  Areas larger than 10 m? up to and
INEIUAING 50 M2 ...t Unit: cubic metre (m?)
(i)  Areasiarger than S0 m?...........ocviininerecsesicrcccceneen. UL cUbic Mmetre (m3)

The unit of measurement shall be the cubic metre of chemically stabilized gravel placed in
accordance with the specified requirements. The quantity will be computed in accordance with
the authorised dimensions of the layer. No payment shall be made for wasted material.

The tendered rates shall inciude full compensaticn for providing all the matertal, irespective of
its origin, for all mixing, placing, compacting, including the floor, and finishing as specified in this
section and other sections of the appropriate specifications, for all transport, work in restricted
areas, and also for all machinery, equipment, labour, tack coat, supervision and other incidentals
for executing the work as specified.

The tendered rates for chemically stabilized gravel shall also include full compensation for
stabilizing and providing the cement.
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(b} Asphalt surfacing {continuously graded medium) Unit: ton {f)

The unit of measurement shall be the ton of asphait placed in accordance with the specified
requirements. The quantity shall be computed in accordance with the certified weighbridge
tickets issued in the case of asphalt. No payment shall be made for wasted material.

The tendered rates shall include full compensation for providing all the material, placing,
compacting and finishing as specified, for work in restricted areas, and also for all machinery,
equipment, labour, priming (if specified), tack coat, supervision and other incidentals for
executing the work as specified. Unless specified, transportation cost will be included in the rate.

Supply and apply proprietary brand bitumen rubber 9 mm gingle seal surface patches

Roadpatch or similar approved material

The unit of measurement shall be the square metre of surface repaired in accordance with the
specified requirements, No payment will be made for wasted materiais.

The tendered rate shall include full compensation for providing ali material, preparation, placing
and finishing as specified in this section and other sections of the appropriate specifications, for
all transport, work in restricted areas, and also for all equipment, labour, tack coat, supervision
and other incidentals for executing the work as specified.

SURFACE TREATMENT OF SURFACED ROADS

Trimming the edges and edge breaks of the existing surfacing.................... Unit: metre (m)

The unit of measurement for timming the edges shall be a metre of pavement edge cut back
and trimmed as specified measured along the centre line of the road.

The tendered rate for trimming the edges shail include full compensation for cutting back the
edges in accordance with instruciions, excavating the material to the specified depth and
removing all excavated and lcose material. Payment for the backfilling of the edge breaks with
hot-mix continuously graded asphait will be made under item CA.04.04.

The tendered rates shall include full compensation for all transport, handling, labour, material
and all incidentals necessary for completing all the work in accordance with the specifications,
and also for work in restricted areas.

Pothole repair using hot-mix continuoysly graded asphalt ................ccooveee... Unit: ton (t)

The unit of measurement for repairing surfacing shall be the ton of asphalt appiied for the repair
of the surfacing, irrespective of the thickness or number of layers.

The tendered rates shall include full compensation for procuring, fumishing, and storing of all
materials, providing and transporting all plant, labour and equipment necessary for cutting back
the edges, excavation, removing excavated and loose material and disposal thereof, priming,
backfilling with the approved product, compaction and timming as specified in this section.

The quantity shall be calculated by measuring the volume of material used, multiplied by the
density of the compacted material.
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Pothole repair using cold mix asphait surfacing from the following sources:

(a) COMMEICIAL SOUITES ... cccerencerererererereereietrasesssssssssssesesasresesessesssssassvsvasses Unit: ton (t)
{b) Mixed on site s Specified ........cecoeeo e Unit: ton (1)

The unit of measurement for surfacing repair shall be the ton of cold mix asphalt applied for the
repair of surfacing, irrespective of the thickness or number of layers.

The tendered rates shall include full compensation for procuring, fumishing, and storing of all
materials, providing and transporting all plant, labour and equipment necessary for cutting back
the edges, excavation, removing excavated and loose material and disposal thereof, priming,
backfilling with the approved product, compaction and trimming as specified in this section.

The quantity shall be calculated by measuring the volume of material used, multiplied by the
density of the compacted material.

Repairing edge breaks using hot-mix continuously graded asphait -
MEIUM GFAAE........ociiemieccccee e e et eere e

The unit of measurement for repairing edge breaks shall be the ton of asphalt applied for the
repair of edge breaks, irrespective of the thickness or number of layers.

Unit: ton {t)

The tendered rates shall include full compensation for compacting the surface on which the new
edge is to be constructed, procuring, furnishing, and mixing all materiais and compacting and
trimming the asphalt to the required lines and levels. It shall also include full compensation for
applying a tack coat of emuision to the surface fo be treated.

The tendered rates shall inciude full compensation for all transport, handiing, labour, material
and all incidentals necessary to complete all the work as specified.

The quantity shall be calculated by measuring the volume of material used, muliiplied by the
density of the compacted material. No extra payment will be made in regard to this item for
producing small quantities of asphalt.

Mechanical brooming of road surfaces ...............c.ccovvemininsninicvcnnns Unit: square metre (m?)

The unit of measurement for the mechanical brooming of the road surface shall be the area of
road swept, measured in square metres.

The tendered rate shall include full compensation for the provision of all equipment, use and
maintenance thereof and all labour costs.

Cleaning of cracks with compressed air.............coeeeecce e, Unit: kilometre (km)

The unit of measurement for cleaning the cracks with compressed air shaii be the kilomstre of
road along which all cracks have been biown clean.

The tendered rate shall include full compensation for the provision of all equipment, labour,
supervision and incidentals for blowing clean the cracks over the full width of the road.

Applying bituminous binders and herbicides for sealing cracks
(8)  HEMDICIAR ...ttt et ssas et st s e eemeemee e eeme et ernesea e ea Unit: litre (£)

(b}  MSP/ or similar DHME ... e er st st ee e Unit: litre (€)
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{c}  Anionic stabie-grade emuision mixed with synthetic modifiers......................... Unit; litre (£)
(d)  Hot bitumen MUBDDET ... rees e et ere e Unit: litre (£)
(e) Other specified agents {type indicated) ..............cccovvverivenmrnsicesremsssenesmenenen. Uniits litre (£)

The unit of measurement shall be the litre of material applied as specified or instructed by the
engineer,

The tendered rate shali include full compensation for providing, mixing, heating {where
required) and applying all materials as specified, and for all equipment, labour, supervision
and incidentals for completing the werk. No additional payment will be made for multiple
applications of material, and payment will not distinguish between the various types, widths or

lengths of cracks.

REPAIR OF SEGMENTED PAVING

Remove concrete paving blocks:

(@) Discard paving BIOCKS.......c...ccccovrrcviiiiiininiiie e sme e Unit: square metre {(m?2)
(b)  Stockpile and re-use paving bIOCKS .......coveieecicrieeemceiecereceaen, Unit: square metre (m?2)

The unit of measurement shall be the square metre of paving blocks removed from the existing
pavement, including the bedding sand. Tha gquantity shall be computed in accordance with the
authorised dimensions of the affected arza.

The tendered rate shall include full compensation for demarcating the affected area and
excavating and disposing and/or stockpiling of the material, including haul over a free-haul

distance of 1,0 km.

Excavation for repair of segmented paving:

(a) Discard paving bIOCKS.....c.ccveverrenrircciee e e s Unit: cubic metre (m?)
(by  Stockpile and re-use paving bIOCkS ......ccccoceeeeiiee e Unit: cubic metre (m?)

The unit of measurement shall be the cubic metre of material excavated from the existing
pavement irrespective of the type of material and excluding the volume of the removed paving
blocks and bedding material. The quantity shall be computed in accordance with the authorised

dimensions of the excavation.

The tendered rate shall include full compensation for demarcating the excavation and excavating
and disposing and/or stockpiling of the material, including haui over a free-haul distance of

1,0 km.

Backfilling and reinstatement of pavement layers:

{a) Selected layers compacted to 93% of modified AASHTO
ONSHY. ..o e Unit: cubic metre (m?)

(b) Cement stabilized subbase layers compacted to

95% of modified AASHTO density........c..coevievceevercemreeiceseecenenenns Unit: cubic metre (m?)

{c) Cement stabilized base layers compacted to
97% of modified AASHTO density........ccccoccevvieveeeeececs e Unit: cubic metre (m*)
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The unit of measurement for CA.05.02(a) shaii be the cubic metre of gravel material placed
and compacted according to authorised dimensions on drawings or as specified by the
Engineer. -

The unit of measurement for CA.05.02 (b) and {c) shall be the cubic metre of stabilized material
placed and compacted according to authorised dimensions.

The tendered rates shall include full compensation for procuring and furnishing, placing,
compaction and finishing of materials including stabilizing agent and irrespective of the
compaction method, labour, tools and equipment for executing the work to the satisfaction of

the Engineer.

Cast in situ concrete and formwork in edge beams, intermediate beams and kerbing:

(a) Class 20 CONCIEIE ......ccvvcvvieirere e e Unit: cubic metre (m?)
(b) Class 30 CONCIELE ...........cccvvevivier st rs s s brsans Unit: cubic metre (m?)

The unit of measurement shall be the cubic metre of concrete in place. Quantities shall be
caiculated from the dimensions shown on the drawings or as authorised.

The tendered rates shall include full compensation for procuring and fumishing ail the
materials, storing the materials, providing all piant, excavation, mixing, transporting, providing
and preparing all formwork, placing and compacting the concrete, forming the inseris,
construction joints and contraction joints, curing and protecting the concrete, repairing
defective surfaces and finishing the concrete surface as specified.

Breaking up and removing concrete edge beams,

intermediate beams, @fC...........c.cocoociecicci e, Unit: cubic metre {m?)

The unit of measurement shall be the cubic metre of concrete removed. Quantities shall be
calculated from the dimensions shown on the drawings or as authorisad.

The tendered rates shall include fuli compensation for providing all plant, breaking up and
excavating the existing concrete, including free-haul of the excavated material up to and

including 2 km.

Steel reinforcement in edge beams, intermediate beams and kerbing:

{(8) Mild StEI BAIS ..o e ar e Unit: ton (t)
(b) High-tensile Ste8l DArS ......c..ccieceiinincve e s Unit: ton (t)
{c) Welded Steel MBSN ....cocvieiecece et e Unit: kilegram (kg)

The unit of measurement for steel bars shall be the ton of reinforcing, and kilogram of weided
steel in place in accordance with the drawings or as authorised. Ties, stools and cther steel
used for positioning the reinforcing steel shall be measured as steel reinforcement.

The tendered rate shall include full compensation for supplying, delivering, cutting, bending,
welding, trial weld joints, placing and fixing the steel reinforcement including all tying wire,
spacers and waste.



CA.05.07

CA.05.08

CA.06

CA.08.01

CA.08.02

CA 34

Concrete block paving:

{a) class, type and thickness similar to existing pavement for areas
carrying vehicular traffic ... Unit: square metre (m?)

(b) class, type and thickness similar to existing pavement for areas
carrying pedestrian fraffic .........cccccoco i Unit: square metre (m?)

(c) re-use stockpiled paving blocks
{80 mm interlocking on 20 mm bedding sand) ...........ccvervevverirenias Unit: square metre (m?)

The unit of measurement shalt be the square metre of completed concrete block paving. The
quantity shall be calculated from the dimensions shown on the drawings or authorized by the

Engineer.

The tendered rate shall include full compensation for supplying, transporting, delivering and
placing of all materials, including spreading and levelling of bedding sand, spreading of jointing
sand and brooming into joints, compacting using a plate compactor as specified and removal
of excess sand from the pavement. The tendered rate shall also inciude full compensation for
all labour, transport, incidentals and equipment required to perform: the work according to the
specifications.

Replacement of jointing sand...........ccccccoini i, Unit: square metre (m?)

The unit of measurement for the replacement of jointing sand shall be sguare metre of existing
paving area treated.

The tendered rate shall include full compensation for suppiying, delivering, placing, and
spreading of jointing sand, brooming info joints, compacting using a plate compacior as
specified and removal of excess sand from the pavement. The tendered rate shall also include
full compensation for ali labour, transport, incidentais and equipment required to perform the
work according to the specifications.

REPAIR OF KERBING

Patching of Kerbs ... Unit: metre (m)

The unit of measurement shall be the metre of patched concrete kerbing where patched by an
approved product. The quantity shall be calculated from the product of the number of kerb
units patched and the length of each unit. Only units authorized by the Engineer will be paid

for.

The tendered rate shall include full compensation for furnishing all material and for all work
necessary to repair the kerbing as specified.

Reinstalling pre-cast Kerbs .............cooo i e Unit: metra {(m)

The unit of measurement shall be the metre of precast kerbing complete as constructed,
measured along the face of the kerb.

The tendered rate shall include full compensation for preparing of bedding, furnishing and
installing all materials and reinstalling existing kerbing irrespective of the type of kerb, all

complete as specified.
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Replacing of kerbing

{a) Barrier kerbs similar to existing
undamaged barrier Kerbs...........cvmieeicieceeeeeeeeeeeree e Unit: metre (m)

(b) Semi-mountable kerbs similar to existing
undamaged semi mountable kerbs............c.coceveeercncinini e Unit: metre (m)

(c) Mountable kerbs similar to existing
undamaged mountable Kerbs .........ccccoievminicnieniesien s resrns i Unit: metre (m)

The unit of measurement shall be the metre of replaced precast concrete kerbing. The quantity
shall be calculated from the product of the number of kerb units replaced and the length of
each unit. Only units authorized by the Engineer will be paid for.

The tendered rate shall include full compensation for removing and carting away the damaged
kerb units over a free-haul distance of 1 km and furnishing all material and for all work
necessary to replace the kerbing as specified.

The replacing of kerbs by casting in situ concrete will be paid for under items CA.05.04 and
CA.05.05.

ERECTION AND REPAIR OF ROAD TRAFFIC SIGNS AND TRAFFIC-CONTROL DEVICES

Erection or reinstatement of road sign beards
(a) Areanotexceeding2mM2 ...t Unit: square metre {m2)

The unit of measurement shall be the square metre of completed road sign erected as required
in the Project Specification, instructions or drawings issued by the Engineer.

The tendered rates shall include full compensation for attaching the road signboard to a road
sign support structure, or to an overhead road sign support structure or to an overbridged and
for all equipment, labour, supervision, nuts, bolts, fransport, handling, etc., necessary for the
installation of the road sign board.

Road sign supports {overhead road sign structures excluded)
(a) Steel tubing of 76 mm diameter and 3 mm wall thickness...........cc......... Unit: metre (m)

The unit of measurement shall be the metre of steei tubing used. Boits and other accessories
shall not be measured.

The tendered rates shall include full compensation for erecting the road sign supports,
including all bolts, screws, rivets, welding and accessories, together with the painting and
galvanizing required and the provision and treatment of breakaway hoies in timber supports.
The tendered rates shall also include full compensation for tying up, clearing, trimming,
disposing of material at approved dumping sites provided by the Contractor, and finishing the
area around each sign footing.

Overhead road sign supporting structures shall not be measured and paid for under this item,
but shall be considered as specialised structural work.
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Excavation and backfilling for road sign supports ........................... Unit: cubic metre (m3)

The unit of measurement shall be the cubic metre of excavation measured in place according
to the neat dimensions of the footings or excavations as shown on the drawings or as directed
by the Engineer. In the case of timber posts not in concrete, the plan area of the excavated
hole shall be taken as 0,15 m2, irrespective of the actual size of the excavated hole.

The tendered rate shall include fuli compensation for excavating, backfilling and compacting
the backfill material, for the disposal of all surplus excavated material, and for providing the

backfill material.

Extra over item CA.07.03 for cement-treaied soil backfill ................. Unit: cubic metre (m3)

The unit of measurement shall be the cubic mefre.

The tendered rate shall include full compensation for the additional cost of providing and
mixing in cement.

Extra over item CA.07.03 for rock excavation.............ccccooieervcnnnne Unit: cubic metre (m3)

The unit of measurement shall be the cubic metre.

The tendered rate shall include full compensation for the additional cost of excavating in rock.

Gravel drainage layer below road sign footings...........ccccoccooeveene. Unit: cubic metre (m?3)

The unit of measurement is the cubic mefre of compacted gravei placed below road sign
footings in accordance with the details on the drawings. The quantity wili be calculated from
the authorised dimensicns, and gravel placed outside the authorised dimensions will not be

measured for payment.

The tendered rate shall include full compensation for procuring, furnishing and placing the
gravel.

Hazard plates {600 X 150 MM............cccoviveiiiiin i ser s s e Unit: number

The unit of measurement is the number of each size of hazard plate erected complete in
accordance with the details on the drawings.

The tendered rate shall include full compensation for excavating, disposing of excavated
material {inciuding all haul), erecting and for placing and compacting the scilcrete backfilling.

Repair of road sign faces............c.ccooovvveeevevee s Unit: square metre (m2)

The unit of measurement shall be the square metre of sign face repaired on the instruction of
the Engineer. Only the portion of the sign face actually repaired shall be measured for

payment.

The tendered rate shall include full compensation for procuring and furnishing all the
necessary material, labour and equipment and for repairing as specified.

Movable New Jersey type barriers...........cooviiiiicecmncnsec e Unit: metre {m)

The unit of measurement shall be the metre of movable New Jersey type barriers provided
and shall include the cost of erection.
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The tendered rates shali inciude fuil compensation for the suppiy and initial erection complete
with all materiais as may be required, for cleaning and maintenance. Units which become
unserviceable or are damaged by vehicles shall be replaced upon the instruction of the

Engineer.

Supply and install Sign boards ..............cccceiviiciiriicinr e Unit: metre (m)

The unit of measurement is the number of each sign erected or installed complete in
accordance with the details on the drawings.

The tendered rates shall include full compensation for erecting the signs, including all bolts,

screws, rivets, welding and accessories, together with the painting and galvanizing required
and the provision and freatment of breakaway holes in timber supports.

ROAD MARKINGS

Retro-reflective road-marking paint
{a) Longitudinal lines:

(i) 100 mm wide broken or unbroken lines, white,

VEIIOW OF FO....ci e e e Unit: metre (m)
(i) 150 mm wide broken or unbrokan liNes, ........ccccoe e, white,
YEHOW OF T8 1iiieeiiii e Unit: metre (m)

{ii) Broken or unbroken lines, white or yellow,
other WIGths.......oooie s r e s Unit: metre {m)

(b) Transverse lines and other markings:

(i) Broken or unbroken iines, white or yellow .................... Unit: square metre (m?)

(if} Lettering and symbols, white or yellow,
repainting existing markings ...........cccccoveinierciccenienane, Unit: square metre (m?)

(i} Traffic island markings, white or yellow
repainting existing markings .........coccoocoeeeinnicee Unit: square metre (m?)

The unit of measurement for subitem CA.08.01 (a) shall be the metre length of actual painted
line at the specified width and in accordance with the instruction by the Engineer.

The unit of measurement for subitem CA.08.01 (b) shall be the square metre of the actual
surface area of the lettering, symbols, traffic island markings or lines completed in terms of an
official order, measured to the nearest tenth of a square metre,

The tendered rate shall include fuli compensation for procuring and providing all the necessary
labour, constructional plant, tools, equipment and materials, including the retro-reflective
beads. The tendered rate shall also include full compensation for surface preparaticn, for
painting the road markings and applying the retro-reflective beads, for protection and
temporary traffic control facifities and its maintenance, and for all incidentals necessary to
complete the road markings in accordance with the provisions of the contract, including the
setting-out of lettering, symbols and traffic island markings, but excluding setting out and
premarking the lines.



CA.08.02

CA.08.03

CA.09

CA.0%.01

CA.09.02

CA 38

Setting out and premarking of lines {excluding traffic island markings, iettering

and symbols) ... e Unit: kilometre (km)

The unit of measurement for setting out and premarking lines shall be a kilometre of line set
out and premarked. If two or more parallel lines lie in a strip with a maximum width of 1,0 m
the setting out and premarking of the lines will be measured once only as if it is a single line.

The tendered rate shall include full compensation for setting out and premarking the lines in
accordance with an officiai order, including all materials, and measured tc the nearest tenth of

a kilometre.

Removal of road markings:

(a) Removal of markings by means of grit-blasting .............ccc... Unit: square metre (m32)

(b) Removal of markings by other mechanical methods
(The tenderer shalil state the method he intends to use}) ...... Unit: square metre (m2)

(c) Removal of markings by chemical methods

{The tenderer shall state the method he intends to use) ...... Unit: square metre (m2)

The unit of measurement for the removal of road markings shall be a sguare metre and the
quantity paid for is the actual surface area of the markings removed in terms of an official
order, measured tfo the nearest tenth of a square metre.

The tendered rate shall include full compensation for removing the markings, including ali
material.

CHEMICAL CONTROL OF VEGETATION AND ERADICATION OF UNDESIRABLE
VEGETATION

Chemical control of vegetation
(The tenderer shall state the method he intends to use): .............. Unit: square metre {(m?)

Eradication of undesirable vegetation
{The tenderer shall state the method he intends to use): .............. Unit: square metre (m2)

The unit of measurement for item CA.09.01 and CA.09.02 above shall be the square metre of
the area treated as described in these specifications.

The tendered rate shall include full compensation for the supply of chemicals, plant, equipment
and labour for the spraying of the chemical liquids in accordance with {he manufacturer's

specifications.

The tendered rates shall be fully inclusive of any costs arising from restricted working
conditions due to the nature of the site or traffic flow.

Payment will be made as follows:
{a) 80% will be payabie after application

(b}  The remaining 40% will be payable once 90% of the vegetétion has been controlled to
the satisfaction of the Engineer.



CB.1

TECHNICAL SPECIFICATION

CB

CONTENTS
CB 01
CB 02
CB 03
CBo4

CBO5
CBO86

CB 01

CB 02

CB 02.01

CB 02.02

CB 02.03

STORMWATER DRAINAGE

SCOPE

STANDARD SPECIFICATIONS

OPERATING AND MAINTENANCE MANUALS
EXECUTION OF REPAIR WORK
MAINTENANCE

MEASUREMENT AND PAYMENT

SCOPE

This specification covers the materials, equipment, methods, testing and work required for the
corrective maintenance and servicing of existing stormwater drainage systems. It covers both
surface and underground drainage systems.

STANDARD SPECIFICATIONS

GENERAL STANDARD SPECIFICATIONS, REGULATIONS AND CODES

The latest edition, including all amendments up to date of tender, of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

PW 371 - Specification of Materials and Methods to be used
SANS 1200 DB - Earthworks {pipe trenches)

SANS 1200 DK - Gabions and pitching

SANS 1200 G - Concrete (structural)

SANS 1200 LB
SANS 1200 LE
SANS 1200 MK

Bedding (pipes)
Stormwater drainage
Kerbing and channelling

OCCUPATIONAL HEALTH AND SAFETY ACT OF 1993

All regulations and statutory requirements as laid down in the latest edition of the Occupational
Health and Safety Act of 1993: Construction Regulations, 2014 as promulgated in
Government Gazette No 37305 of 04 April 2014 shall be adhered to.

MANUFACTURERS' SPECIFICATIONS, CODES OF PRACTICE AND INSTALLATION
INSTRUCTIONS

All equipment and materials shall be installed, serviced and repaired strictly in accordance
with the manufacturers’ specifications, instructions and codes of practice.
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MUNICIPAL REGULATIONS, LAWS AND BY-LAWS

All municipal regulations laws, by-laws and special requirements of the Local Authority shall
be adhered to uniess otherwise specified.

OPERATING AND MAINTENANCE MANUALS

No operating and maintenance manuais will be developed for this section.

The contractor shall use the Maintenance Control Plan (see SA Maintenance) to schedule
routine preventative maintenance activities.

EXECUTION OF REPAIR WORK

CB 02.04

CB 03

cB04

CB 04.01 GENERAL

The Contractor shall investigate and inspect all areas of the installation to confirm the extent
of the repair work required and shall report to the Engineer. The Engineer will thereafter
indicate any areas to be repaired and shall instruct the Contractor with regard to the repair

work to be done.

At the start of the repair and maintenance contract all the systems and installations shall be
repaired as specified in the Particular Specification. This repair work shall include but not be
limited to the details specified in the Particular Specification.

All repair work shall be executed using approved materials and equipment suitabie to the
systems and/or installations they serve.

All materials and equipment shall comply fully with the requirements as specified for each
instailation.

The said repair work shall be executed in accordance with the relevant codes of practice,
standards, regulations, municipal laws and by-laws, manufacturer's specifications and codes
of practice and all additicnal and particular specifications included in this document.

All new, materials and systems shall be furnished with a written guarantee with a defects
liability period of twelve (12) months from date of cempletion of repair work. These guarantees
shall be furnished in favour of the Department of Public Works. On completion of the required

and specified repair work the systems, installations and equipment shall be commissioned and
handed over to the satisfaction of the Engineer.

Repair work items for the stormwater drainage systems shall be categorised under the
following headings:

(a) Prefabricated culvert installation and repair of existing culverts and structures;
{(b) Cleaning of prefabricated culverts;

(¢}  Concrete channel construction and repair of existing channels;

(d) Cleaning of concrete drains and channels;

(e) Cleaning of earth channels;
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Construction and repair of brickwork iniet structuras;
Provision of lockable storm water grid inlets;

Cleaning of pipelines.

PREFABRICATED CULVERT INSTALLATION AND REPAIR OF EXISTING CULVERTS
AND STRUCTURES

This section covers the work in connection with the construction of prefabricated pipe and
portal culverts and stormwater structures such as manhoies, grid inlets and the like.

It also covers the removal and replacement of damaged and broken prefabricated culverts, as
well as repairs to existing culverts and stormwater structures.

Construction

Prefabricated culverts shall be constructed or replaced in accordance with the specifications
at the locations indicated by the Engineer,

(a)

(b)

Excavation

The width of the excavaticn shall be sufficient to allow the proper laying, bedding and
backfilting of culverts. The widths of the excavation for each type and size of culvert shall
be as set out in SANS 1200 DB.

The depth of the excavation for each type and size of culvert shall depend on site

conditions and the amount by which the excavation is to exceed the proposed ievel of the
invert of the culvert and shall be sufficient to allow the type and thickness of bedding

material instructed by the Engineer.

Where excavation is to be carried out through asphalt premix or concrete, the
asphalt/concrete shall be cut neatly and vertically with approved sawing equipment bafore
the asphalt/concrete is removed.

Excavations shall commence from the outlet end of cuilverts to be installed.

Classification of excavation
All excavations shall be classified as follows for payment purposes:

(i) Hard material

Material which cannot be excavated except by drilling and blasting, or with the use
of pneumatic tools or mechanical breakers, and boulders exceeding 0,10 m? shall
be classified as hard material.

Where more than 40 % of any material (by volume) consists of boulders each
exceeding 0,10 m? in size, the material shall be classified as hard material.

(i) Soft material
All material not classified as hard material shall be classified as soft material.

Notwithstanding the above classification, all material excavated from praviously
constructed fills, subgrades and subbases shall be classified as soft material.
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Disposai of excavated material

Where excavated material does not comply with the requirements for backfilling materiai
as specified or is surplus to backfilling requirements, such excavated material shall be

removed from the site and disposed of.

Material suitable for use in the works, however, shall be used as prescribed.

Removal of damaged culverts

Where indicated by the Engineer damaged sections of prefabricated culverts shali be
completely removed and repiaced with new units.

Excavation shall be carried out as described for naw culvert installation and the excavated
material shall be, if suitable, preserved for backfiling. The damaged culvert units shall

be disposed of.

Laving of concrete pipe culverts

Concrete pipe culverts shall be laid on class A or B bedding as directed by the Engineer.
The inside of the culverts shall be smooth and without any displacement and all pipes
shall be laid true to line and leve! with a minimum slope of 2 % or as directed by the

Engineer.
{i} Class A bedding - see SANS 1200 LB
(i) Class B bedding - see SANS 1200 LB

(i) Rock foundation

Where rock, shale or hard material is encountered on the bottom of excavations a
bed of fine material as required for class B bedding shall be placed before laying

the pipe.
(iv) Concrete casing

Where ordered by the Engineer a pipe shall be encasad in concrete according to
the Engineer's instructions.

Laying of concrete portal culverts

Portal culverts shall be laid on prefabricated flcor slabs. A layer of fine-grained material
of at least 75 mm thick shall be placed on the bottom of the excavation, levelled,
compacted and trimmed to line and grade to form a bed to receive the precast slabs.

The portal portions of portal culverts shall be placed accurately and symmetrically on the
floor slabs with a thin layer of mortar of one part of cement and six parts of sand between
the contact surfaces to ensure a firm and uniform support.

Extension of existing culverts

Where existing culverts require extension or where damaged sections are replaced the
new sections shall be placed at the same grade and, where it joins the existing structure,
at the same level as the existing structure.
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Any sections of existing wing wails, approach slabs and head walis which may obsiruct
any new work shall be demolished and removed. The demolition and reconstruction of
new inlet and outlet structures shall be paid for under the relevant sections in the

specification.

Construction of culverts in half widths in existing roads

To allow the free flow of traffic at all times the culverts shall be constructed in half widths.
The downstream section shall be constructed first and the end of the excavation adjoining
the traffic lane shall be properly supported to prevent displacement from occurring.

Repairing of cracks and joints

Where instructed by the Engineer cracks in existing culverts and culvert joinis which have
opened shall be caulked with material specified in the Particular Specification.

Backfilling of prefabricated culverts

The backiill material shall be material selected from the excavation mixed with 80 kg
Portland cement with every cubic metre of excavated material.

Generally the backfill material shall be a sandy material, but may contain larger particles
up to 38 mm and shalil have a plasticity index not exceeding 12.

In the case of concrete pipe culverts on class B bedding the backfilling material shall be
tamped in under the flanks of the culverts to provide a uniform bedding, all to the

satisfaction of the Engineer.

Backfilling alongside and over the culverts to the underside of the pavement layers shall
be placed at optimum moisture content and compacted to 2 minimum of 20 % of modified
AASHTO density in layers not exceeding 150 mm after compaction. Where approved by
the Engineer, testing may be done with a dynamic cone penetrometer (DCP). The
average penetration rate recorded after every 5 blows for each layer shall not exceed 50.
The full depth of a layer shall be tested.

Backfilling shall be carried cut simultaneously and equally on both sides of a cuivert to
prevent unequal lateral forces from occurring and the ends of culverts shall be protected
to prevent the backfill material from spilling beyond the required levels.

Reinstatement of pavement lavers

Unless otherwise instructed by the Engineer the pavement layers shall be reinstated as
follows:

() Selected layers shall be of at least a G5 quality and shall be compacted to at least
93 % of modified AASHTO density.

(i} Material for the subbase layers shall be stabilized with 3 % cement and compacted
to 95 % of modified AASHTO density, and shall be at least a G5 quality.

(iiy The material for the base layer shall be stabilized with 5 % cement and compacted
to at least 97 % of modified AASHTO density, and shall be at least a G3 quality.
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{iv) The surfacing iayer shall consist of a medium continuousiy graded asphait
compacted to 94 % of Marshall density. The thickness of the surfacing layer shall
be at least 25 mm. A 60 % cationic emulsion shall be applied at 0,4 litre/mZ to the
top of the base layer before the surfacing layer is placed.

The soil cement shall be mixed on site with suitable concrete mixers and the water
and cement contents shall be carefully controiled.

() Repair of stormwater manholes, grid inlets and the like

Repair work will be undertaken on the structures indicated on the drawings, or as directed
by the Engineer. All repair work will comply with the construction and quality requirements
of SANS 1200 LE.

uality standard

Culverts shall be constructed true to lines and levels with the inside smooth and without any
displaced joints.

Materials

The prefabricated culvert units shall be factory produced by a reputable manufacturer of these
units and shall comply with the following requirements:

(a)} Prefabricated concrete pipe culvert units

Prefabricated concrete pipe cuivert units shall comply with the requirements of SANS 677.
Pipes with ogee joints shall be provided, unless otherwise specified. Pipes subjected to
traffic loadings shall be class 100 D; all other pipes shall be class 50 D.

(b) Portal prefabricated concrete culvert units

Portal prefabricated concrete culvert units shall comply with the requirements of SANS
986.

{c) Other types of prefabricated culverts

if required, other types of prefabricated culverts will be specified in the Particular
Specification.

{d) Manhole covers, grid inlets etc

Manholes, grid inlets, etc, shall have covers and frames complying with SANS 558,

CLEANING OF PREFABRICATED CULVERTS

The work involved under this section is the removal of silt and debris from prefabricated
culverts including the cleaning of inlet and outlet structures.

Construction

Prior fo cleaning any prefabricated culverts, the Contractor shall arrange with the Engineer for
an inspection of the stormwater network. The Contractor shall provide adequate equipment,
such as torches, lights, mirrors, etc, to enable a basic visual inspection of all the culverts.
Based on this inspection, the Engineer will instruct the Contractor as to which sections of the

network require cleaning.
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Material removed from the culverts shall be disposed of where insiructed by the Engineer.
Rubble and waste material shall be disposed of at the nearest appropriate solid waste disposal
site, unless otherwise directed by the Engineer.

The Contractor must ensure that all material being removed is removed before or at the
nearest accessible downstream structure. No additional payment will be made for the removal
of material which, as a result of cleaning operations, find its way into a previously clean section
of the culvert network.

Quality standard

Prefabricated culverts shall be cleaned of all silt and debris such that all surfaces are clearly
visible and accessible for inspection.

Ali spoil material shall be spread neatly and shall not wash back into drainage trenches.
The size of the culverts for the different categories will be determined as follows:

{a) For pipe culverts - diameter

(b} For portal culverts - width.

CONCRETE CHANNEL CONSTRUCTION AND REPAIR OF EXISTING CHANNELS

This section covers the construction of new concrete lined drains where required and the
maintenance of existing concrete drains. 1t includes the construction of kerb and channel

combinations and repairs where required.

Construction

The Engineer will indicate the locations where new drains are to be constructed to improve
drainage and shall instruct where repairs to existing drains are to be carried out.

Construction of the following type of concrete drains may be required:

{a) Concrete lining to open drains
(b} Concrete pipes
(c) Kerbing channeling combination.

Concrete drains shall be constructed in accordance with the detaiis shown on the drawings or
as directed by the Engineer.

{a) Excavation and preparation of bedding

The excavations shall be neatly frimmed to ines and levels so as to permit the accurate
construction of the concrete linings. All loose material shall be well rammed at the
optimum moisture centent for the material used.

Where excavations are in hard material, overbreak shalil be backfilled with concrete of the
same class as specified for the lining.

In the case of kerbs and channels the trenches shall be excavated to the required depths
and the bedding material shall be well rammed before placing the concrete,

Where wash-aways have occurred, any cavities or voids in the foundation material must
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be backfiled in layers noi exceeding 150 mm in thickness and compacied io 90 % of
modified AASHTO density.

Concrete linings

Concrete lining of open drains shall be cast in situ only and the exposed surfaces shall
be given a class U2 (wood-floated)} surface finish.

Sealed joints in concrete shall be in accordance with the details indicated on the drawings
and joints shall be painted with a coat of approved bituminous emulsion containing 60 %
of pure bitumen by mass.

Expansion joints shall be made in accordance with the drawings.
Half-round channels

Cast in situ half-round channels shall be constructed in accordance with the drawings, or
to fit existing sections.

Kerbing and channeling

Kerbing shall include barrier kerbs, mountable and semi-mountable types. All the
elements shall be prefabricated units with cast in situ channeling unless otherwise

specified by the Engineer.

Kerbing and channeling shall be laid en the approved bedding with close joints filled with
3:1 sand: cement mortar not exceeding 10 mm in thickness and neatly pointed with a
pointing trowel, Kerbing shall be propped with class 15/19 in-situ concrete at each joint
{size: 300 mm long x 200 mm wide x 80 % of kerb height).

Concrete cast against existing surfaced edges

Where concrete lining or concrete channeling in kerb and channel combinations is to be
cast against existing surfacing the edge shali first be cut, before excavation, with approved
sawing equipment to provide a neat straight edge. Care shall be taken during the placing
of the concrete not to spill concrete onto the adjacent surfacing. Any concrete stains shall
be removed by the Contractor at his own expense.

Reinstatement of damaged existing structures

Damaged existing structures shall be demolished fo the extent directed by the Engineer
on site and the resulting debris shall be spoiled.

The reinstatement of damaged sections shali be carried out to the same standards
prescribed for new construction and shall be paid for under the relevant items scheduled

for new structures.

Provision shall be made for the reinstatement of existing damaged prefabricated concrete
half round channels.

Inlet and outlet structures

The structures shall be constructed in accordance with the requirements specified in the
relevant section in this specification.
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Quality standard

The drains shall be constructed neatly to the dimensions shown on the drawings and within
the specified dimensional and alignment tolerances.

Repairs to drains shall be in uniformity with existing structures.
Materials

(a) Concrete

Concrete for the various structural components shall comply with the class detailed on the
drawings. Concrete in channe! linings shall be class 20/19.

(b} Steel reinforcement

(i) Steel bars

Steel reinforcing bars shall comply with the requirements of SANS 920.

(i)  Welded steel mesh

Welded stee! mesh shall comply with the requirements of SANS 1024,

CLEARING OF CONCRETE DRAINS AND CHANNELS

This section covers the work in connection with the removal of silt, debris and vegetation
causing obstruction to flow in drains and channels constructed from any type of materiai
excluding earth drains and channeis.

Construction

Concrete channels shall be cleaned where instructed by the Engineer. Generally, channels
shall be cleaned when depth of silt in invert exceeds 100 mm, or when other foreign matter is

present.

Material removed from channels shall either be loaded and removed from the site or disposed
of adjacent to channels where it cannct be washed back into the channel as directed by the

Engineer.

Where material is spoiled adjacent to channels the Contractor shall ensure that the material is
spread neatly and well clear of the top of the channeis where it will not wash back. Material
removed from kerb and channel combinations, side drains or from other channsis where
directed by the Engineer shall be transported to spoil.

Vegetation growing in channel joints and cracks shall be removed with roots to prevent
regrowth.

Vegetation growing over channels from the edges shall be slashed at the concrete edges and
disposed of. Undesirable vegetation shall be removed with roots and spoiled where directed

by the Engineer.

Quality standard

Concrete drainage channels shall be clear of any obstruction such that the concrete surfaces
are clearly visible.
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CLEANING OF EARTH CHANNELS

This section covers the work involved in cleaning of all earth drains and channels, repairs to
damaged earth drains and channels, as well as construction and repairs of banks and dykes.

Execution of work

{a) Drains

Earth side drains and channels shaii be cleaned of ali debris, silt and vegetation when
instructed by the Engineer.

Silt and debris excavated from the drains shall be deposited and spread neatly in close

proximity of the drains where it will not wash back.

Scoured and eroded sections of drains shall be backfilled with suitable material obtained
from the side of the road or from suitable sources indicated by the Engineer. The backfill
material shall be compacted at the optimum uniform moisture content in layers not
exceeding 100 mm after compaction. The Contractor shall use suitable compaction
equipment to produce repairs that will not erode or scour again.

If in the opinion of the‘Engineer drains require protective covering against scouring and
erosion, such work shall be exscuted in accordance with the relevant section of this

specification.

(b} Construction and repair of banks and dykes

Material for the construction and repair of banks and dykes shall be an approved soil or
gravel obtained from sources approved by the Engineer. it shall be positioned in such a
way that water wili flow on the natural ground and against the bank.

Banks and dykes shall be properly compacted in layers not exceeding 150 mm in

thickness. [If approved by the Engineser, mitre banks may also be constructed of hand-
packed stone, provided that the interstices are filled with an approved cohesive soil.

Quality standard

Drainage channels shall be clear of any obstructions and no scouring, erosion or pooling shall
be evident.

Existing fiii and cut slopes and invert grades of drains shall be maintained.

CONSTRUCTION AND REPAIR OF BRICKWORK INLET STRUCTURES

Reinstatement of damaged existing structures

Damaged existing structures shall be demolished to the extent indicated by the Engineer ¢cn
site and the resulting debris spoiled.

The reinstatement of damaged sections shall be carried out to the same standards prescribed
for new construction and shall be paid for under the relevant items scheduled for new

structures.
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Lowering of inlet structures

Existing structures which are not functional due to the inlet being above the surrounding
pavement level or ground level shali be demolished to the extent indicated by the Engineer
and reinstated at the correct level to the same standard prescribed for new construction.

PROVISION OF LOCKABLE STORMWATER GRID INLETS

Stormwater iniet structures within the Port of Entry fence shall be provided with lockable grids.
These shall be in the form of a steel bar secured to the base of the catch pit and long enough
to just protrude through the iniet grid. There shall be a hole in the end of the bar to allow a
padlock to be positioned such that the grid will be immovable.

The steel bar shall be treated to avoid corrosion.

Padlocks shall be provided for all grid inlets. They shall be of a type suitable for cutdoor use,
or as specified in the Project Specifications.

CLEANING OF PIPELINES

The work under this section involves the remaoval of silt and debris from pipelines, including
the cleaning of inlet and outlet structures.

Construction

Before cleaning any pipelines, the Contractor shall arrange with the Engineer for an inspection
of the stormwater network. The Contractor shall provide adequate equipment such as torches,
lights, mirrors and TV surveillance equipment, efc, to enable a basic visual inspection of all
pipes. Based on this inspection, the Engineer will instruct the Contractor as io which sections
of the network require cleaning and where detailed inspections are required.

Material removed from the pipes shall be disposed of where instructed by the Engineer.
Rubble and waste material shall be disposed of at the nearest appropriate solid waste disposal
site, unless directed otherwise by the Engineer.

The Contractor shall ensure that all material is removed at the nearest accessible structure.
No additional payment will be made for the removal of material from previously cleaned
sections of the network.

Quality standard

Pipes shall be cleaned of all silt and debris.

All spoil material shall be spread neatly to ensure that it will not return to the drainage trenches.

The pipe sizes for the different categories will be determined by diameter.

MAINTENANCE

This specification must be read in conjunction with Additional Specification: General
Maintenance.

All components of the stormwater drainage infrastructure, including surface as well as
underground components, shall be maintained during the maintenance phase of the Contract.
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The scope of the maintenance work for the stormwalter drainage infrasiructure comprises the
following;

() Maintenance of approximately 4 m of concrete-lined channels of varying sizes.

(i) Maintenance of approximately @ m of concrete-lined channel 2m deep with a 2m base
width and sloping sides outside the perimeter fence.

(i) Maintenance of approximately 6 m of rectangular precast concrete culverts of varying
sizes.

{iv) Maintenance of approximately 4 m of concrete storm water pipes of varying sizes.

The above description of the stormwater drainage infrastructure to be maintained is not
necessarily complete and shall not limit the maintenance work to be caried out by the
Contractor under this contract.

Maintenance shall include all repair work, replacing of compenents, fixing of defects, cleaning,
or any other actions or rectifying measures necessary for complete and safe functioning of the

stormwater drainage infrastructure.

Maintenance on the stormwater drainage infrastructure shall also include all other actions
related to maintenance, such as temperary drainage features and temporary accommodation

of traffic.

Remuneration for maintenance of the stormwater drainage infrastructure shall be deemed
included in the tendered monthly payment for maintenance therecf and shall be paid as
detailed in Additional Specification SA: General Maintenance.

STORMWATER DRAINAGE SYSTEM

Routine maintenance on the storm water drainage system shall be done as described in table
CBE 05.0111.

TABLE CB 05.011
NO ROUTINE PREVENTATIVE MAINTENANCE | MAINTENANCE
ITEM DESCRIPTION FREQUENCY
1 Visually inspect and report on complete | Monthly
installation.
2 Check, inspect, repair or replace ali manhole | Four-manthly

or inlet covers, grids and frames and builder's
work to manholes.

3 Check, inspect and repair manhole and inlet | Four-monthly
benching.
4 Check, inspect, report and unblock any | Monthly

blockage that occurs.
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CB 06 MEASUREMENT AND PAYMENT
CB.01 PREFABRICATED CULVERT INSTALLATION AND REPAIR OF EXISTING CULVERTS
AND STRUCTURES
CcB.01.01 Excavation:
(a) Excavation of soft material within the following depth
ranges below the surface level:
{i) Omuptoandincluding 1,5 m ..o Unit: cubic metre {m3)
{ii) Exceeding 1,5 m up to and including 3,0 m ......ccceiiirnineenn, Unit: cubic metre (m?)
(i)  Exceeding 3,0 muptoandincluding4,6 m ... Unit: cubic metre (m?)
(iv)  Etcinincrements of 1,5m
(b} Excavating hard material irrespective of depth ........c.ccccvvererieeeenee Unit: cubic metre (m?)
The unit of measurement shall be the cubic metre of material excavated within the
specified dimensions, authorised by the Engineer in each case. Excavation in excess of
widths specified or authorised shall not be measured for payment.
irespective of the total depth of the excavation, the quantity of material in each depth
range shall be measured separately.
When measuring excavation for the removai of existing culverts, the volume occupied by
the culvert shall not be subtracted from the calculated volume of excavation.
The tendered rates shall include full compensation for all excavation (including around
structures), levelling, temporary timbering, shoring and strutting, for preparing the botiom
of the excavation for the culvert beds, the disposal of unstable material unsuitable for
backfilling, keeping the excavation safe, dealing with any surface or subsurface water and
for any other operations necessary for completing the work as specified.
Payment shall distinguish between soft and hard material.
CRB.01.02 Backfilling and reinstatement of pavement layers:

(a)

(b)

(c)

(d)

In situ fill or cut material compacted
to 90 % of modified AASHTO density .....oooeoceeeeeec e Unit: cubic metre (m?)

Selected layers compacted to 93 % of modified
AASHTO deNSIY ...ovee e e e Unit: cubic metre (m®)

Cement stabilized subbase layers compacted to
95 % of modified AASHTO density ... Unit: cubic metre {(m?*)

Cement stabilized base layers compacted to
97 % of modified AASHTO density .....cooeeviimmininnieniencece e Unit: cubic metre (m?)

The unit of measurement for CB.01.02({a} and (b) shall be the cubic metre of gravel material
nlaced and compacted according to authorised dimensions on drawings.
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The unit of measurernent for CB.01.02(¢) and (d} shall be the cubic meire of stabilized materiai
placed and compacted according to authorised dimensions.

The tendered rates shall include fuil compensation for procuring and furnishing, placing,
compaction and finishing of materials, labour, tools and equipment for executing the work to
the satisfaction of the Engineer.

Prefabricated culverts:

{a) On class A bedding (type and diameter indicated}.........cccoeeevrvrvecnecncnne. Unit: metre {m)

(b) On class B bedding (type and diameter indicated)............coeovivenirieennnne. Unit: metre {m)
{c) Portal culverts with prefabricated floor SIabs..........cccverieieeeciee et
(type and size indicated) ...........ccccoc e Unit: metre (m)

The unit of measurement for prefabricated culverts shall be the metre of culvert laid. The
length shall be measured afong the soffit of the culvert.

The tendered rates shall include full compensation for providing, testing, loading, transporting
and unloading the culverts, for providing and placing the bedding material where required, and
for the installation, laying and jointing of the culverts as specified including cutting them on the
site and removing any waste.

Cast in situ concrete and formwork in stormwater structures:

(a) Class 20 CONCIELE. ... vcecci e e Unit: cubic metre (m3)
(b) Class 25 CONCIELE. ......ccceiiioeie et Unit: cubic metre {m?3)

The unit of measurement shall be the cubic meatre of concrete in place. Quantities shali be
calculated from the dimensions shown on the drawings or as authaorized.

The tendered rates shall include full compensation for procuring and furnishing all the
materials, storing the materials, providing all plant, mixing, transporting, placing and
compacting the concrete, forming the inserts, construciion joints and contraction joints, curing
and protecting the concrete, repairing defective surfaces and finishing the concrete surface as

specified.

Replacement of manhole covers, grid inlets, etc
{a) SANS 558 Type 4 - covers, grids, etc:

() Maximum dimension up to and including 300 MM ....ccoceeeveevvcrecceenee. Unit: number
(iiy Maximum dimension 301 mm to 600 MM ..o e, Unit: number
(i) Maximum dimension 801 MM t0 900 MM ......ccoviiinincnieiiere e Unit: number
(iv) Maximum dimension over 900 MM ......cc.ccceviee e Unit: number

(b) SANS 558 Type 4 - frames oniy for covers, grids, etc:

(i) Maximum dimension up to and including 300 mm ... Unit: number

(i) Maximum dimension 301 mm 10 800 MM ..c..c.coeiiirrrnr e, Unit: number
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{c} SANS 558 Type 2A - covers, grids, etc:

(i} Maximum dimension up to and including 300 mm ..o, Unit:
(i) Maximum dimension 301 mm to 600 MM ... Unit:
(i) Maximum dimension 601 mmto 00 mm ... Unit:
(iv) Maximum dimension over 900 mm.......cocoe i e Unit:

(d) SANS 558 Type 2A - frames only for covers, grids, etc:

(i} Maximum dimension up to and including 300 mm ...l Unit:
(i) Maximum dimension 301 mm to 600 MM ....ccveiieeeie, ererreeeans Unit;
(i} Maximum dimension 601 mm t0 900 MM ....ccoocciie e, Unit;
(iv) Maximum dimension over 900 MM e ienrenesr e, Unit:

(i} Maximum dimension 601 mm 0 900 MM .....ccoiiie e Unit: number

(iv) Maximum dimension over 900 MM... ... e e e Unit: number
: number
: number
it: nrumber

: number

it: number
: number

: number

number

The unit of measurement shall be the number of covers or frames installed. The classification
of the size of each cover or frame will be based on the nominal dimensions of the unit and not

on the actual dimensions.

The tendered rates shall include full compensation for procuring, furmnishing and placing the
new covers, grids and/or frames. The tendered rates shall also include full compensation for

removing and disposing of the damaged covers, grids and/or frames.

CLEANING OF PREFABRICATED CULVERTS

Cleaning of prefabricated culverts and inlet structures (average depth of material

removed not more thah 100 mm):

(a) Prefabricated concrete pipes and portal culverts
with maximum cross sectional dimension of:

(i) Uptoandincluding 500 Mm ... veee e s Unit: metre (m)
(i} 50T MM 10 750 MM e e Unit: metre (m}
(i) 75T MM 10 950 MM .. s Unit: metre {m)
(iv) 951 MM 10 1250 MM ..erice e Unit: metre (m)
{(v) 1251 mm to 1500 MM.coii Unit: metre (m)

(vi) 1501 mm 0 2100 MM ..ciiiiiriiieeeie st Unit: metre (m)
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{b) Prefabricated corrugated metal cuiveris
with maximum cross sectional dimension of:

(i) Uptoandinciuding 500 MM ......ccoovieiieceecrecre e Unit: metre (m)
(i} 501 MM A0 750 MM .. e Unit: metre (m}
(ii) 751 mm 0 950 MM.ciotiie e e Unit: metre (m)
(iv) 951 mm 0 1250 MM ..ciiiieiiiiiiri e Unit: metre (m)
(v) 1251 mm o 1500 MM..eeiiiie e e Unit: metre (m)
(vi) 1501 MM 0 2100 MM .o e e Unit: metre (m)

The unit of measurement shall be the metre of culvert cleaned (depth of material removed is
on average not more than 100 mm), measured cnce along the soffit of the culvert. For multiple
culverts each individual culvert shall be measured separately.

The tendered rates shall include full compensation for removing the material, for disposing of
the material in an appropriate manner and ensuring that the material wili not wash into
drainage trenches.

Cleaning of prefabricated culvert and inlet and outiet structures {average depth of

material removed is more than 100 mm):

{a) Prefabricated concrete pipes and portal culverts

with maximum cross sectional dimension of:

{i) Uptoandincluding 500 MM ......c.cccccoiiiirimrie v eeer e Unit: metre (m?®)
(i) 507 MM 20 750 MM e et Unit: metre {(m*)
(i) 751 MM t0 950 MM ... e e nar e Unit: metre (m?)
(iv) 951 MM 0 1250 MM ..ooiiiiiiiiiceerrr et e aee e Unit: metre {m?)
(v) 1251 mm to 1800 MMuieiciieeee e Unit: metre (m?)
(Vi) 1501 MM 0 2100 MIM.cemriiicrcemer e e re sty Unit: metre {(m?)

(b} Prefabricated corrugated metal culverts

with maximum cross sectional dimension of:

(i) Uptoandincluding 500 MM ........cccooee i e Unit: metre (m*)
(i) 5071 MM 10 750 MM.....ooiiiiiiiii it e Unit: metre (m®)
(fi} 751 MM 10 950 MM...cooririirerirr e e s Unit: metre {(m?)
(iv) 951 MM 10 1250 MM e Unit: metre (m?)
(v} 1251 mm 0 1500 MIM....coiircieneriececeeee e Unit: metre {(m?)

{vi) 1501 mm t0 2100 MM...ccocoiiiiiee e e e Unit: metre (m?)
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The unit of measurement shall be the cubic metre of material removed (depth of material
removed is on average more than 100 mm). The quantity of materiai o be removed shall be

measured in place for each individual culvert.

The tendered rates shall include full compensation for removing the material from the culvert,
for loading the material onto trucks, for transporting the material within a free-haul distance of
1,0 km and for spoiling the material as specified.

Provision of eguipment for visual inspection of
underground culvert NetWOrK.............cccciriiniiierinni e e e e Unit: lump sum

The tendered sum shall include ful! compensation for the provision of suitable equipment, such
as torches, lights and mirrors, efc, to enable a basic visual inspection of the culvert network.

Visual inspection of underground culvert network...............ccccocoeiiiinne. Unit: metre (m)

The tendered rate shall include full compensation for all processes necessary to complete a
thorough check of the culvert network, including lifting and replacing manhole covers, using
relevant equipment and any clearing necessary to allow the visual inspection to proceed.

CONCRETE CONSTRUCTION AND REPAIR

Excavation:
(@) Soft matenial.........c.ocoerereeeee v Unit: cubic metre {(m?)
(b) Hard material ......ccccovvvoeieeir e e s e Unit: cubic metre (m?®)

The unit of measurement shall be the cubic metre of material excavated in accordance with
the authorised dimensicns measured in place.

The tendered rates shall include full compensation for all plant, labour and tools necessary for

excavating the material to the required dimensions, including trimming the excavation before
placing concrete, disposing of the materia! from the site.

Cast in situ concrete:

(2) Class 20 CONCILE ........cooeieeee e Unit: cubic metre (m?)
(D) Class 30 CONCIELE ... vttt e Unit: cubic metre (m?)

The unit of measurement shall be the cubic metre of concrete placed in situ. The quantity
shall be calculated in accordance with the authorised dimensions.

The tendered rates shall include full compensation for procuring and furnishing all material
and for all work necessary for mixing, placing and finishing the concrete to the authorised
dimensions, including providing and erecting of formwork, for sawing of asphalt layers and for
providing expansion and contraction joints as included on drawings or as instructed by the

Engineer.
Backfiil below channels ............c.cccoivniiin e Unit: cubic metre (m?)

The unit of measurement shall be the cubic metfre of backfill as may be instructed by the
Engineer to be placed below channels.



