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SCOPE

This specification covers the detailed design parameters, manufacture, supply, installation, test
and commissioning of pipework, pipe items, protective coatings and describes methods for
laying and jointing of pipes. The Particular Specification shall be read in conjunction with the
Project Specification.

INTERPRETATIONS
Definitions
For the purposes of this Specification the following definitions shall apply:-

(&) CutLengths

Where this term is used in the Specifications, on the Drawings or in the Schedule of
Quantities it shall be taken to mean a pipe of differing length from the standard length for
pipes as supplied by the manufacturer.

Cut lengths are required as closure pieces between standard pipe lengths, between the
ends of a pipe fitting or between pipe fittings.

(b) Plain End

This term refers to a pipe end that has been cut, machined or finished in a manner
suitable for coupling to a pipe with a similar end as specified.

Abbreviations

For the purpose of this Specification the following abbreviation shall apply:-

ASTM : American Society for Testing and Materials
API : American Petroleum Institute

BS . British Standard

SANS : South African National Standards
SIS . Swedish Institute of Standards
uPVvC . Unplasticised Polyvinyl Chloride

ISO . International Standards Organsiation
DIN . Deutsches Institut fir Normung
HDPE :High Density Polyethylene

MPVC : Modified Polyvinyl Chloride Pipes
Standards

All design standards for the pressure pipework shall be subject to the latest amendments and
editions of the following standard specifications:-

SANS 10400 : National Building Regulations

SANS 9096-1: 1994 : Testing of welders, where applicable to the type of welding required
SANS 10064 :  The preparation of steel surfaces for coating

SANS 10102-4 : Selection of pipes for buried pipelines Part 1: General Provisions
SANS 10111-2-1 . Engineering Drawing Part 1: General principles Engineering Drawing

Part 2: Geometric Tolerancing Section 1

SANS 1700-5-9 . Fasteners Part 5: General requirements & material properties Section
8: Corrosion resistant stainless steel fasteners-Bolts, Screws & Studs

SANS 1700-5-10 . Fasteners Part 5: General requirements & material properties Section
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8: Corrosion resistant stainless steel fasteners-Nuts

SANS 455 . Covered electrodes for the manual arc welding of carbon and carbon
manganese steels
DWS 1110 : Construction of pipelines

General Requirements

This specification must be read in conjunction with the following specifications:-

GO1: Particular Specification

GO02: Particular Specification

CLASS DESIGNATION

Pipe classes indicated on
meaning:-

for Colour Codes

for Corrosion Protection

Drawings and in the Specification should have the following

Working Pressure (kPa)

Steel Pipes

300

600

900

1000

10

1200

1500

1 600

16

1800

2100

2400

2 500

25

MATERIALS

The type, ability and condit
approval.

ion of the equipment and material are subject to the Engineer's

Covered electrodes of mild steel or medium high tensile steel for hand welding must comply
with SANS 455 and carry the SANS mark.

The Contractor must submit
All electrodes must be suppli

full particulars off all electrodes he intends using to the Engineer.
ed by the Contractor and the consignment number submitted to the

Engineer. Should a different consignment be used on the works, the Engineer may alter the

welding procedure.

Standards

uPVC Pipes

Requirements:-

SANS 966
SANS 967

ISO 4422

SANS 1123
SANS 791

SANS ISO 4427

uPVC Type | Pressure Pipes and Fittings for Cold Water Services
Unplasticised poly(vinyl chloride) (PVC-U) soil, waste and vent
pipes and pipe fittings

Pipes and fittings made of unplasticised poly (vinyl chloride) (PVC-
U) for water supply — Specifications

Pipe flanges

unplasticised poly(vinyl chloride) (PVC-U) sewer and drain pipes
and pipe fittings

Components of Unplasticised Polyvinyl Chloride (uPVC) Pressure
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Pipe Systems for potable water

The installation of polyethylene and unplasticised polyvinyl chloride
pipes

Unplasticised polyvinyl chloride pressure pipes for cold potable
water

A1:1991 Unplasticised polyvinyl chloride pipes: General quality
requirements and testing

Plastic pipes for the transport of fluids: determination of the
resistance to internal pressure.

Plastics determination of viscosity number and limiting viscosity
number. Part 2: PVC resins.

Pipes and fittings made of unplasticised polyvinyl chloride for water
supply specifications

125 & 140mm sizes are not recommended for uPVC pipes due to the lack of standard fitting.

HDPE

Requirements:-
SANS ISO 4427

Mild Steel

Requirements:-
SANS 719 grade B

SANS 62

Cast Iron

Requirements:-

BS 2035

SANS 509
SANS 664
SANS 746

Stainless Steel

Requirements:-
SANS 1044-3

SANS 1044-4

SANS 10162-4

Ductile Iron

Requirements:-
SANS 1835

SANS 50545

SANS 50598:1994

Black polyethylene pipes for the conveyance of liquids

Electric welded low carbon steel pipes for aqueous fluids (large
bore)
Steel pipe and pipe fittings up to 150 mm nominal bore

Cast Iron flanged pipes and flanged fittings.

Malleable cast iron pipe fittings.

Cast Iron gate valves.

Cast-iron pipes and pipe fittings for use above ground in drainage
installations

Welding Part 3: The fusion of steel (including stainless steel): Tests
for the approval of welding procedures

Welding Part 4: The fusion welding of steel (including austenitic
stainless steel): Tests for the approval of welders working where
weld procedure approval is not required.

Structural use of Steel Part 4: The design of cold-formed stainless
steel structural

Ductile iron pipes, fittings, accessories and their joints, for use in
high and low pressure systems for potable and foul water

Ductile iron pipes, fittings, accessories and their joints for water
pipelines - Requirements and test methods

Ductile iron pipes, fittings, accessories and their joints for
sewerage application - Requirements and test methods
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Steel (Other than Galvanised)

Manufacturing Specifications

SANS 62 :  Steel pipe and pipe fittings up to 150 mm nominal bore
SANS 719 . Electric welded low carbon steel pipes for aqueous fluids
SANS 1123 Standard Specification for steel pipe flanges

BS 4504 Flanges and bolting for pipes, valves and fittings

Welding Specifications

BS 1965 Butt-welding pipe fittings.

BS 2633 Metal-arc welding of steel pipe lines and pipe assemblies for
carrying fluids.

BS 4504 Flanges and bolting for pipes, valves and fittings.

API 5L Specification for line pipe.

API 5LS Specification for spiral-weld line pipe.

API 1104 Standard for welding pipe lines and related facilities.

Protective Coatings

SANS 763 Hot-dipped (galvanised) zinc coatings.

SANS 0129 Code of Practise for plastic tape wrapping of steel pipe lines.

SANS 1117 Plastic wrapping for the protection of steel pipe lines.

SANS 1130 Glass fibre reinforcing material for pipe wrapping.

SANS 1136 Cold applied bitumen primer for steel pipe line protection.

SANS 1137 Hot applied bitumen for steel pipe line protection.

SANS 1138 Cold applied coal tar primer for steel pipe line protection.

SANS 1139 Hot applied coal tar enamel for steel pipe line protection.

SANS 1178 The production of lined and coated steel pipes using bitumen or
coal tar enamel.

SIS 05 59 00 Pictorial surface preparation standards for painting steel surfaces.

UPVC PIPES AND FITTINGS

All manufacturers of uPVC and MPVC pipes, fittings and couplings must be quality listed by the
South African Bureau of Standards to comply with SABS 1SO 9002.

All exposed uPVC piping shall be protected against ultra-violet degradation by the application of
two coats of white PVA paint after degreasing.

Where flanged ends are required, the end of the pipe shall be prepared with a solvent welded
stub adaptor to accommodate a galvanised steel backing flange.

All sludge and polyelectrolyte pipework shall be uPVC and rated 9 bar pressure and shall
adequately supported to prevent sagging.

Handling

Care shall be taken when handling uPVC pipes to ensure that pipes are not dropped or
mishandled. Piping in transit shall be adequately secured using straps to prevent abrasion and
surface damage.

During transport, handling and storage, the Contractor shall ensure that the pipes lie on a
smooth surface and are not in contact with sharp objects and are not subjected to point or linear
loads.

Yield (MPa) at
28°C

Tensile Modulus
(GPa) 23°C

Max
Temperature

Design Stress
(MPa) at 20°C

Minimum
Safety factor at
50 years
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55 2.7-3.0 60 10,000 2.1

HDPE PIPING

Flange couplings shall be kept to a minimum. Where the standard length of pipe is less than the
required length, butt weld or flanged connections shall be used.

HDPE stub ends and loose flange connections may be butt welded and the bead formed inside
the pipe shall be removed to avoid restrictions and product build-up. All flanges and bolts shall
be galvanised.

Pipe work shall be adequately supported depending upon the size and class to prevent pipe
sag. Where pipework is exposed directly to the environment, provision shall be made for
suitable horizontal expansion joints.

Handling

Care shall be taken when handling HDPE pipes to ensure that pipes are not dropped or
mishandled. Piping in transit shall be adequately secured using straps to prevent abrasion and
surface damage.

During transport, handling and storage, the Contractor shall ensure that the pipes lie on a
smooth surface and are not in contact with sharp objects and are not subjected to point or linear
loads.

The maximum stacking height for class 6-10 pipes shall not exceed 2m. All pipes exhibiting
damage shall be rejected.

Yield (MPa) at | Tensile Modulus Max Design Stress Minimum
28°C (GPa) 23°C Temperature (MPa) at 20°C Safety factor at
50 years
20 0.7-0.95 80 5,0 1.3
MILD STEEL

All mild steel pipework and fittings other than steam tubing and screwed and socketed pipe,
larger than 150 mm diameter shall comply with the requirements of SABS 719 grade B and
shall have a minimum wall thickness as follows:

Normal Bore mm Min Wall Thickness mm
Less than 400 mm 4

400-500 5

600-700 6

750-900 8

950-1100 10

1100-1500 12

1600-1800 14

Pipework other than screwed and socketed of sizes up to and including 150 mm nominal bore,
shall comply with the requirements of SABS 62. These pipes shall be heavy class with flanged
joints and suitable for a minimum working pressure of 1.6 MPa.

All screwed and socketed pipes shall comply with the requirements of SABS 62 Medium class
and shall be “hot dip” galvanised. Unless otherwise specified screwed and socketed pipes shall
not be used for the conveyance of steam, gas and compressed air. Compressed air pipelines of
diameter 25 mm or less may be screwed and socketed.
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Plain ends of pipes and fittings shall be protected against damage while being transported from
the factory to the site. Details of the proposed protection system shall be submitted by the
Engineer for approval.

CAST IRON PIPES

All cast iron fittings shall be factory coated internally and externally with one coat bitumen paint
to BS 3416 Type Il leaving a dried film thickness of not less than 25 pm.

(@) All Exposed pipes and fittings except pipes installed in potable water retaining structures.
Method of corrosion protection shall be specified in the project specification.

(b)  After installation paint with one further coat as per factory coat.

STAINLESS STEEL PIPES

Stainless steel shall be ANSI Type 304L or 316L as stated in the detailed specification. Where
no welding is required Type 304 or 316 may be used. Manufacturers test certificates shall be
provided for each material and each stainless steel item supplied shall be clearly and
permanently marked with the grade of stainless steel and cross referenced to the applicable test
certificate.

Welding of stainless steel shall be carried out using welding electrodes most suitable for the
material and its applications by reference to the manufacturer's recommendations. Special
precautions shall be taken to ensure that the strength and corrosion resistance of the material is
not impaired by prolonged heating of the welds. All welds and adjacent areas shall be cleaned
and pickled to remove the area of discolouration with a nitric and hydrofluoric acid formulation
as recommended by the material suppliers.

After cleaning pickling all areas shall be thoroughly washed with clean water and re-passivated
thereafter with a proprietary passivating solution of 10 per cent — 20 per cent nitric acid in
aqueous solution recommended by the material suppliers.

3CR12 PIPES
Test certificates and marking shall be used for 3CR12 as per stainless steel.

All 3CR12 shall be supplied “passivated” and upon completion of fabrication welds and other
areas where the passivating layer has been removed or damaged and are contamination with
mild steel or discoloured shall be cleaned and pickled using nitric acid and hydrofluoric acid
formulation as recommended by the material suppliers. After cleaning/pickling all areas shall be
thoroughly washed with a proprietary passivating solution of 10 per cent — 20 per cent nitric acid
in aqueous solution recommended by the material suppliers.

Welding of 3CR12 steel shall be carried out under controlled conditions using stainless steel
309L welding rod or similar approved and recommended by the material suppliers. All welds
shall be continuous and crevice free.

Where a fabricator has shops that deal with both carbon steel and stainless/ 3CR12 fabrications

these shops are to be totally separated and no grinding wheels, etc., shall be interchanged
between shops.

DUCTILE IRON PIPES

Ductile iron pipes and fittings shall comply with ISO 2531. The nominal diameters of ductile iron
are 80 to 2000mm.
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The pressure rating of ductile iron is K9 range, with the nominal pressure of 3200 kPa. A safety
factor of 4 times the working pressure shall be used for ductile iron pipes.

An integral rubber ring socket and spigot is used for the jointing. Ductile iron pipes shall have a
inner lining of alumina cement mortar.

STEEL PIPES, SPECIALS AND FITTINGS
General

Protective coatings shall be either "factory" implying coating prior to delivery from the factory to
Site, or "Site" implying coating on the Site after the item has been installed.

Undercoats shall be coloured differently to ensure complete coverage with each coat.

External protections other than specified in this clause e.g. coal, tar, enamel and proprietary
types of tape wrapping shall when called for in the Schedule of Quantities be carried out as
specified.

Materials

Materials used for spun bitumen lining and bitumen fibre glass wrapping of pipes and the
method to be followed shall comply with SANS 720.

Epoxy resin paint shall be approved by the Engineer and shall not break down chemically with
time or affect the potability or cause discolouration of potable water in any way and the primer
used with such paints shall be zinc rich epoxy type compatible with the paint. Bitumen based
aluminium paint to be to SANS 802.

Undercoat for alkyd based enamel paint to be to SANS 681 Type II, and colour to match final
decorative paint. Alkyd based enamel paint to be to SANS 630 Grade |.

Zinc chromate primer to be to SANS 679 Type |.
Bitumen paint to BS 3416 (Type Il where specified).

Types of Protection

Pipe work and fittings will be protected in accordance with the Particular Specification G02:
Corrosion Protection.

PIPE CONSTRUCTION
General

Pipes shall be tested hydraulically in accordance with SABS 719 and test certificates shall be
submitted to the Engineer before the pipes leave the manufacturers workshops.

Marking of Pipes

The following markings shall be legibly and indelibly marked on each pipe and coupling:-
(@ The name, trade name or registered trade mark of the manufacturer.
(b)  The nominal internal diameter.

(c)  The class of pipe and colour code (marked at each end).
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(d)  The wall thickness (for steel pipes).
(e) Length of pipe (if different from the standard length)
) Pipe items, specials and valves shall be legibly and indelibly marked with the item
number corresponding to the item number given in the Item Lists on the Drawings, or

where Item Lists are not provided, the item number in the Schedule of Quantities.

Information to be Supplied:-

The following information shall be made available to the Engineer prior to the award of the
Contract:-

(@) Make and types of pipe offered.

(b)  The friction loss formula applicable to the types of pipe offered.

(c)  Standard pipe length.

(d)  Thickness of pipe wall.

(e)  Type of coupling and degree of maximum safe deflection permissible with the coupling.
Where the Contract calls for the supply, delivery and laying of the piping, the unit rate tendered
for straight pipes shall include for one complete coupling (i.e. including rubber rings, insertion,
bolts, etc.) per pipe length and shall include for the protection of the coupling.

Where the Contract calls for the supply and delivery only of the piping, the unit rate tendered for
straight pipes shall include for one complete coupling per pipe length together with sufficient

material for protecting the coupling.

Where the Contract calls for taking delivery of and laying the piping the unit rate tendered for
straight pipes shall include for the labour necessary for protecting the couplings.

WELDED STEEL PIPES
General

Welders must be successfully tested in accordance with SANS 044 Part V by a certificate
institution defined by SANS 044 Part V. The Contractor is responsible for the competency
certificates of the welders. The Contractor must issue each welder with such equipment so that
a welder can identify his joints. A list of identification marks must be kept by the Contractor and
made available to the Engineer.

Should two joints of a particular welder not withstand the prescribed test, the welder may not
undertake any more welds.

Pipes shall be manufactured by an approved welding process and shall not incorporate more
than one longitudinal seam for pipes up to and including 1 000 mm diameter or two longitudinal
seams for pipes bigger than 1 000 mm diameter.

Pipe specials shall be manufactured strictly as shown on the Drawings and described in the
Documents. Plate thickness shall be such to ensure that the maximum stress shall not be
higher than for an uncut pipe in the same pipeline.

The maximum angle between butt-ends of segments for gusseted bends shall be 22%E.
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Pipe Ends

Pipe ends must be thoroughly cleaned of all rust, grease and protection which may affect the
quality of the weld. For cut lengths the ends must be bevelled to 30E with the end of the pipe
and the roof surface prepared all at the Contractor's own cost. Should laminating, splitting of
ends or any other defect occur during welding, the Contractor must cut the defective areas from
the pipe.

Handling

Pipes shall be brought in position in such a manner that damage to the pipes is avoided.
Should the pipes have a longitudinal joint, the pipes must be placed so that this joint lies in the
top third of the completed line. These longitudinal joints must be staggered at 20E from each
other.

Clamps

Internal clamps must be used to keep the pipes in position during the welding. The root
opening must be between 1,5 and 3,0 mm and the pipes may not deviate more than 1,5 mm
from the concentric.

Clamps may be removed only after 50 % of the root weld has been completed in equal sections
around the perimeter of the pipes.

Welding

Root welding may at no place be thicker than two thirds of the pipe wall and must be without
defects.

Welding must be thoroughly cleared of slag, scale and oxide before the next weld is applied.
Weld joints must consist of at least two welds to ensure the specified reinforcing.

Complete penetration must be ensured by letting the weld reinforcement protrude 1,5 mm on
the inside of the pipe. No other protrusions will be allowed on the inside of the pipe.

Weld joints must be built up until the weld reinforcement protrudes between 0,8 mm to 1,6 mm
above the pipe. The cover weld must be 3,2 mm wider than the original groove width.

In order to avoid cracks, the second or "warm" weld must be applied immediately after the root
weld has been cleaned and prior to the cooling of the pipe at the joint.

The internal weld bead on welded seams shall protrude a maximum of 1,0 mm into the barrel of
the pipe. For butt-welded pipelines the weld bead shall be ground flush with the pipe body at
each pipe end.

The Contractor must submit with his tender a Qualification of Welding Procedures as set out in
Section 2 of API Std 1104 including a procedure specification as set out in paragraphs 2.3a, d,
e f,g,h Ij, kI, m n,p, qandr of above specification. The Contractor must demonstrate that
this proposed procedure will produce an acceptable pipeline. Should tests reveal that an
acceptable result cannot be obtained; the Contractor shall alter his procedure and qualification
so that the desired result is obtained.

No welding may take place should inclement weather including rain, sand and wind result in bad

joints. If practical, shelters may be erected. The Engineer's representative will decide if the
weather is suitable for welding or not.

BONDING OF PIPELINE

It may be necessary as a result of tests to be carried out by the Employer, for the pipeline to be
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bonded across couplings for electrical continuity.

The bonds shall consist of lengths of 16 mm2 PVC sheathed cable secured to the pipeline by
thermal welding. Each and every flexible and flanged coupling will be bonded across except in
the case of valve chambers where the bonding will take place in the form of a bypass around
the outside of the chamber. At flexible couplings two fastenings to the pipe (one on either side
of the coupling) and one to the barrel of the coupling shall be made. The external protection of
the pipe shall be made good by filling the space cleared of wrapping for the connection with
bitumen as used for wrapping the pipe, such that the depth of bitumen thus applied is equal to
the depth of the wrapping.

The bonding shall be carried out as soon as possible after installation of the piping and before
joints are protected and backfiled. The cables shall be installed in accordance with the
requirements of the supplier and to the satisfaction of the Engineer.

Bonding of pipes shall be measured per joint unit. This price shall include for supplying of
materials, transporting on Site and installing bonds and making good of pipe wrapping all as
described in this Clause.

BEDDING AND SUPPORTING OF PIPEWORK

In all cases buried pipes shall be laid on a 50 mm thick bedding layer, surrounded and covered
to a height 150 mm above the pipe with selected fill material complying with the requirements of
standardized specification unless otherwise indicated on the Drawings or ordered by the
Engineer.

Bedding material shall be to the same Specification as selected fill.

Exposed pipework shall be adequately supported on concrete pads and fastened down with
approved metal straps with rag-bolts cast into the concrete or with holder bats or as indicated
on the Drawings or directed by the Engineer.

LAYING OF PIPES

Only qualified workmen shall be employed for the laying and jointing of pipes and proper tools
shall be used for the execution of the works. Care shall be taken during construction that the
ends of pipes are not hit against each other and pipe ends are damaged in this way.

Once a sufficient length of trench has been excavated and trimmed to the required levels and
grades, the pipes shall be lifted and carefully lowered into the trench and placed on the
prepared bedding layer (where gravel bedding layers are called for).

Immediately prior to laying the pipe or fitting, it shall be carefully examined both externally and
internally for any damage or defect, and all foreign matter shall be removed from inside of the

pipe.
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Pipes shall be laid evenly on the prepared bedding layer that shall be free of hollows, bumps or
other irregularities. Where any such irregularities occurring in this layer prevent the pipe barrel
from bearing on the bedding layer for its full length between joint holes, the pipe shall be lifted
out of the trench or moved to one side while the bedding layer is trimmed in the specified
manner, and where such filling or trimming is necessary as a result of any fault or omission on
the part of the Contractor responsible for excavating the trenches, the additional handling of the
pipe and trimming shall be to his own cost.

A guideline shall be strung parallel to the centre-line of the pipe and at the height of the centre-
line of the pipe. Alternatively the Contractor may make use of a laser beam grade indicator.

All pipes and fittings shall be laid to the true lines and levels indicated on the drawings or as
instructed by the Engineer. Pipes and fittings shall be positioned concentrically correct so as to
obtain a thoroughly uniform joint. Where possible pipes shall be laid by commencing at the
lower end of the grade and working uphill, and in the case of spigot and socket pipes, the
socket end of the pipe shall face uphill.

In order to prevent foreign matter entering pipes already laid, a properly fitting wooden or other
approved type plug or cap shall be used to cover the end of the last pipe laid whenever laying of
pipes is interrupted.

Under no circumstances will the Contractor be permitted to use stones, corrugated iron or
cement bags to cover the open end of closed pipes.

An approved pipe "cleaner" attached to a sturdy rope and left in the mouth of the pipe already
laid and jointed, shall be pulled forward through the pipeline as each successive pipe is laid.
The scraper and ropes used must be of soft material, which will not damage the inner surface of
the pipes.

DAMAGED PIPES

Damaged or defective pipes or fittings may not be used but shall be placed to one side for
inspection by the Engineer who will determine and decide whether the damage is of such a
nature that the pipe or fitting shall be rejected or whether it is so slight that it may be repaired on
the Site. The decision of the Engineer with regard to the rejection of the damaged or defective
pipes and fittings shall be final. Pipes and fittings shall be replaced or repairs undertaken by the
Contractor at his own cost to the full satisfaction of the Engineer. In the case of pipes and
fittings provided by the Employer, the responsibility of the Contractor for the repair and
replacement of damaged pipes and fittings will commence once the Contractor has taken
delivery of the material from the Employer. Before taking over any material from the Employer,
he shall thoroughly inspect all material and immediately report any damage or defects therein to
the Engineer.

The Engineer shall have the right to order the removal of any defective or damaged pipe or
fitting that has not been repaired or approved as described above, from the pipe line,
irrespective of whether such pipe or fitting has been laid and joined in the pipe line or not, and
the Contractor must then undertake the removal and replacement of such pipe or fitting to the
complete satisfaction of the Engineer, at his own cost.

SIGHT RAILS

In all cases pipes are to be laid to definite lines and levels and sight rails shall be erected after
setting out, at changes in direction and grade and at intermediate positions such that the
distance between sight rails does not exceed 50 m or as the Engineer may require.

Sight rails for bulk excavation of trenches may be temporary to suit the Contractor's
requirements but for purpose of final trimming and pipe laying sight rails shall be of sturdy
construction, firmly planted and have the cross-arm neatly and clearly painted black and white.
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Boning rods shall be well constructed with the cross-arm painted red or other colour contrasting
with the sight rail. Sight rails and boning rods shall be maintained in a clean and sound
condition and shall be subject to the approval of the Engineer at all times.

STORAGE OF PIPES AND PREFABRICATED SECTIONS

Unless specifically stated to the contrary, the Contractor shall supply, deliver and install, as
shown on the Drawings and in the Schedule of Quantities, all pipes, prefabricated sections and
accessories required under each particular Section of the various Sections of the Contract.

Unless the pipes, prefabricated sections and accessories are off-loaded on the side of the
excavated trench, the Contractor shall stack such pipes, prefabricated sections and accessories
on an approved site. The cost involved in the transport from such storage place to the section
of the trench where the drain or pipe line has to be built, shall be included in the construction
cost.

During transport, handling, stacking and placing, the prefabricated units shall be protected
against damage.

The Engineer reserves the right to restrict the height to which pipes may be stacked. Pipes
larger than 300 mm diameter may not be stacked at all.

JOINTING OF PIPES

Only suitably qualified workmen will be permitted to lay and join pipes and suitable equipment
must be used for the execution of work.

Before they are joined together, the ends of pipes and all fittings and flanges shall be inspected
and cleaned.

(@) Flanged Joints

Where flanged pipework, valves, etc., are to be connected, the insertion material shall be
cut to the correct size and provided with bolt holes. The insertion material shall be
positioned immediately prior to the two flanges being brought together and the whole joint
must then be bolted together by tightening diametrically opposite bolts in sequence.

(b)  Elexible Joints (Viking Johnson Type)

The flanges must be placed in position first; one over each end of the pipe, and the
rubber rings must then be inserted by pulling them over the ends of the pipes or by using
special pointed plugs, the point of which has been placed in the end of the pipe. Any
twists in the rubber rings must be removed by rolling the rings along the outside of the
pipe and they must then be brought into position so that the distance from the end of the
pipe to the ring is equal to half the length of the detachable collar. The collar shall be
placed over the end of one of the pipes and the two pipe ends shall be brought together
in such a way that the collar is placed centrally over the joint. The bolts must then be
placed through the flanges and carefully and evenly tightened to the required torque, thus
ensuring a watertight joint.

(c)  Elexible Joints (Loose Collar Type)

The pipe barrel shall be thoroughly cleaned over the area to be covered by the coupling.
The coupling shall be installed strictly in accordance with the manufacturer's instructions -
a copy of which shall be kept by the Contractor on Site.

(d)  Screwed Joints

Screw threads on pipes and in sockets shall conform to the relevant standards.
Threading on Site will be subject to the approval of the Engineer. PTFE tape only shall
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be used for thread sealing. Sockets shall not be over tightened and the pipes shall be
screwed the same distance into the socket on either side.

(e) Spigot and Socket Joints

For spigot and socket joints the ring shall be placed around the spigot end of the pipe,
perpendicular to the centre-line and as near as possible to the end. The ring shall be
clean, dry and not twisted. The joint is made by pushing the pivot in the socket by means
of a crowbar or block and tackle. If the pipe is inclined to creep out of the joint, it is a sign
that the ring is not rolled on evenly and it must be redone.

) Open Joints

For open joints the pipes shall be laid close together and any gap larger than 3 mm on
the inside as well as outside shall be filled completely with 3:1 cement mortar and on the
outside covered with one layer of jute material soaked in the same mortar. The jute
material must overlap the joint by at least 75 mm on both sides.

COUPLING DIFFERENT TYPES OF PIPING
The following methods shall be used for connecting different types of pipe together:-

Cast iron flange adaptors or steel flange and spigot pieces to suit the types of piping shall be
coupled with a flexible coupling on one end and bolted to a flange on the other end which may,
in the case of steel piping, be welded or screwed on.

Where a steel pipe is to be connected to an asbestos cement pipe with a larger outside
diameter, without the use of a flange adaptor to the end of steel pipe shall be furnished with a
steel ring welded on or, in the case of galvanised piping, a special galvanised steel socket shall
be screwed on such that the outside diameters of the pipes match and the pipes may then be
joined with a flexible coupling.

Making of Openings

Where drains have to be joined to existing structures or existing drains or newly constructed
prefabricated box culverts in such a way that it was not possible for the Contractor to leave
openings for the joining or building in of prefabricated units, such openings shall be made
according to the instructions of the Engineer.

The Contractor shall supply the necessary equipment and labour to make the openings
according to the dimensions and/or requirements directed by the Engineer without damaging
the rest of the structure or drain. If the openings are made too large or the rest of the structures
or drain is damaged in any way, the Contractor shall repair it at his own expense to the
satisfaction of the Engineer.

Blasting to make openings will only be permitted in exceptional circumstances.

Where necessary, parts of the existing structure or drain shall be propped until the junction of
the new drain is completed.

The prefabricated units must be built into the openings or the other drains joined thereto as
directed by the Engineer and the joint shall be finished neatly so that a minimum of obstruction
is caused to the flow of water. The Contractor must provide all material, tools and labour to
make the new junction.

Positioning of Valves and Fittings

All valves and fittings shall be correctly positioned as indicated on the Drawings, and where
necessary shall be supported by concrete pads. Spindle guides and anchors shall be fixed to
the brickwork or concrete and carefully adjusted to ensure correct operation of the spindle.
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Thrust Blocks

Unless otherwise ordered by the Engineer, concrete Class 25/19 MPa thrust blocks shall be
cast as a support for bends, tees and caps and at valves. The size of the thrust will depend on
the strength of the soil, the pipe diameter, the working pressure and the type of item to be
supported.

All thrust blocks shall be cast against undisturbed soil and in such a manner as to leave all
couplings accessible and such that the bearing area is in accordance with the table given
below, which table is based on the assumption that the safe bearing capacity of the soil is at
least 100 kN/m2. The Engineer will determine in each case the safe bearing capacity for the
soil, and the bearing area of the thrust block may then be interpolated from the table. The areas
are given in square metres.

Thrust blocks and pipework supports inside buildings shall be constructed to the dimensions
given on the Drawings or as directed by the Engineer after the piping and fittings are installed in
position.

Note: Bearing area of thrust blocks for pipe diameters, working pressures and bends not stated
in the table below, shall be interpolated from the values given.

Nominal Pipe Working Bends End Caps
Diameter Pressure and
(mm) KPa T-pieces
11.25° | 22.50° | 45.00° | 90.00°
300 0.010 | 0.020 | 0.035 | 0.065 0.045
100 900 0.025 | 0.050 | 0.100 | 0.185 0.130
1500 0.045 | 0.085 | 0.165 | 0.305 0.215
2100 0.060 | 0.120 | 0.230 | 0.425 0.300
300 0.035 | 0.070 | 0.135 | 0.245 0.175
200 900 0.107 | 0.200 | 0.395 | 0.725 0.515
1500 0.170 | 0.335 | 0.655 | 1.210 0.855
2100 0.235 | 0.470 | 0.915 | 1.695 1.195
300 0.080 | 0.150 | 0.295 | 0.545 0.385
900 0.230 | 0.450 | 0.885 | 1.630 1.150
300 1500 0.380 | 0.750 | 1.475 | 2.720 1.920
2100 0.530 | 1.050 | 2.060 | 3.805 2.685
300 0.135 | 0.265 | 0.515 | 0.950 0.670
400 900 0.395 | 0.785 | 1.540 | 2.845 2.005
1500 0.660 | 1.310 | 2.565 | 4.740 3.340
2100 0.920 | 1.895 | 3.590 | 6.635 4.675
300 0.210 | 0.420 | 0.820 | 1.510 1.065
500 900 0.630 | 1.250 | 2.455 | 4.530 3.195
1500 1.050 | 2.085 | 4.085 | 7.550 5.325
2100 1465 | 2915 | 5.720 | 10.565 7.450
300 0.305 | 0.600 | 1.180 | 2.175 1.535
600 900 0.905 | 1.800 | 3.530 | 6.521 4.600
1500 1.510 | 3.000 | 5.885 | 10.870 7.665
2100 2.110 | 4.200 | 8.235 | 15.215 10.730
800 300 0.540 | 1.070 | 2.095 | 3.865 2.725




M21.23

-17-

City of Johannesburg

Nominal Pipe Working Bends End Caps
Diameter Pressure and
(mm) KPa T-pieces
11.25° | 22.50° | 45.00° | 90.00°

900 1.610 | 3.200 | 6.275 | 11.595 8.175

1500 2.680 | 5.335 | 10.460 | 19.320 13.625

2100 3.750 | 7.465 | 14.640 | 27.050 19.070

300 0.840 | 1.670 | 3.270 | 6.040 4.260

1000 900 2,510 | 5.000 | 9.805 | 18.110 12.770
1500 4.185 | 8.050 | 16.340 | 30.185 21.285

2100 5.855 | 11.660 | 22.875 | 42.260 29.795

CUT PIPES AND PREFABRICATED SECTIONS

Cut pipes may only be used with the Engineer's permission and the ends shall be cut square to
the length of the pipe and finished smooth and evenly so that the cut ends is not inferior to that
of an uncut pipe.

The Contractor shall measure the length required for a cut length, cut the pipe, prepare the end
for the required coupling and install the cut length. The cutting and end-finishing operations
shall be done with special tools available for the particular type of piping such that the cut end is
not inferior to the factory made end. In the case of asbestos cement piping particularly, an end
cutting machine as supplied by the pipe manufacturers only, shall be used for cutting and
preparing the end.

In the case of steel pipes since the ends only are truly circular, it is necessary that cut lengths
be factory made and prepared. The prices tendered for cut lengths for various types, classes
and diameters of piping shall include for the cutting and end finishing operations but exclude the
actual pipe length used as this will be measured and paid for under the item provided for
supplying and/or laying of straight pipes. The price shall however, include for one coupling as
required, and for any possible wastage.

In the case of sewer pipes, cut pipes may only be used at manholes and the cut end shall
wherever possible be built into the manhole. Prefabricated units may only be trimmed or cut
where they join structures or other drains.

Box culvert sections may only be trimmed or cut perpendicular to the direction of flow to obtain
the correct length and units of the correct skew shall be obtained from the manufacturer where
the box culvert drain joins at a skew and in such cases the second last unit shall be trimmed or
cut to obtain the correct length.

The ends of pipes to be built in shall be trimmed or cut to the correct skew to be finished
smoothly on the inside face of the wall into which it is built.

Units shall be cut in such a way that the edges are not shattered or cracks are not caused in the
concrete where the structural strength of the unit causes it to break. When it is trimmed it shall
be cut or sawn to obtain the correct length and skew end.

The necessary openings for junctions shall be left when structures or drains are constructed. If
the Contractor neglects to leave such openings, he shall, at his own expense, make such
openings afterwards or remove the building work and reconstruct it with openings, all according
to the Engineer's directions.

Units must fit neatly into the openings provided for them and must be firmly concreted or built in
without any obstruction to the flow of water.
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Sterilizing of Pipelines

Pipelines that are to be used for potable water shall be sterilized over its complete length before
it is taken into use.

The pipe shall be filled with potable water chlorinated to a concentration of 10 mg of chlorine per
litre of water which shall remain with the inner surface of the pipe line for a period of not less
than 24 hours. The pipeline is to be filled for sterilizing in such a manner that no shock is
created or air trapped in the pipeline.

The Contractor shall at least 14 days prior to the commencement of sterilizing, submit full
details of the proposed method of sterilizing the pipe line to the Engineer for his approval.

The Contractor shall provide all necessary tools, equipment and labour necessary to sterilize
the pipeline. After sterilizing the pipe line the Contractor shall, at no extra cost empty the pipe
lines and dispose of the water in a manner approved by the Engineer.

The Contractor may use the following products as a source of chlorine:-

(@) Chloride of Lime to SANS 295 yielding one third by weight free chlorine.

(b)  Calcium Hyper Chloride to SANS 295 yielding 70% by weight free chlorine.

(c)  Chlorine gas applied by chlorinator.

The unit rates tendered under the items in the Schedule of Quantities for sterilizing pipe lines
shall include for all materials (including water) and labour necessary and shall also include for
all arrangements the Contractor may have to make in order to obtain water and fill the pipe line.

Route Markers

In certain instances concrete pipe route markers may be required. Such markers shall be
detailed fully in the Project Specification.

Protective Layers on Pipes and Fittings

Unless otherwise indicated on the Drawings or stated in the Schedule of Quantities, pipes,
specials and fittings shall be protected as shown here-under. Note that preparation of metal
surfaces shall be done as specified for steel and other metal work.

PVC, Polythene, galvanised and Chromed Piping

Pipes and fittings manufactured from the above materials shall receive no treatment except as
follows:-

(a) Exposed galvanised steel piping shall be thoroughly cleaned and coated with one layer of
etching primer, one coat zinc chromate primer and finishing coats as for exposed steel
piping when called for in the Schedule of Quantities.

(b) The exposed threads and where galvanising has been damaged shall be thoroughly
cleaned and all traces of oil removed with an appropriate solvent. One coat of zinc
chromate primer to SANS 679 Type 1 followed by one undercoat to SANS 681 Type Il to
a total dried film thickness of 50 um shall be brush applied to all surfaces.

(c) Buried galvanised steel piping shall, when called for in the Schedule of Quantities, be
protected by wrapping with pressure sensitive tape or butyl rubber laminated tape.

(d) Identification bands shall be painted on exposed PVC, Polythene and chromed piping in
accordance with instructions of the Engineer.
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Flexible and Flanged Couplings

The couplings shall first be cleaned by removing all loose scale, rust, extraneous matter such as
mud, by means of wire brushing and removing possible excess water by wiping with a dry cloth.

After cleaning, the whole of the coupling shall be well primed with a paste of saturated
petroleum hydrocarbons (petrolatum), insert fillers and passivating agents, leaving a thin film on
flanges and sleeves and a liberal amount around the bolt heads, narrow cavities, etc. A mastic
plats of petrolatum, insert fillers and mineral fibres shall then be applied to cover all the bolt
heads on the outside of the flanges (also between flanges to give approximate 5 mm cover over
the sleeve). The mastic shall then be moulded up to, but not to completely cover the bolts and
flanges.

A glass fibre, felt coated tape saturated with petrolatum with insert siliceous fillers shall then be
applied circumferentially, starting and finishing on top of the coupling, care being taken to form
the tape well into the angle between the flange and the pipe. Care shall be taken to smooth the
tape down and ensure conformability to the underlying mastic. The tape should be "fed" onto
the coupling and not stretched.

Two complete turns of 0,15 mm thick polyethylene sheeting shall be applied over the coupling.
The sheeting shall be wide enough to cover the entire coupling and overlap by 150 mm on top
of the coupling. The sheeting shall be secured onto the pipe barrel each side of the coupling by
means of self adhesive tape overlapping 25 mm on the pipe barrel and 75 mm on itself.

The tendered unit rate for wrapped couplings shall include all materials, labour, transport, etc. to
complete the protection of the coupling in any position along the pipeline.

COLOUR CODES

The standard final colour codes for equipment supplied under this Contract shall be in
accordance with Particular Specification GO1.

TOLERANCES

Pipes shall be laid to the lines, grades and levels as specified on the Drawings

(@) Vertical deviation from the straight line between two consecutive levels shall not be more
than the value of "d" as calculated from the following formula :-

+ Ly2 Di2 Sire

d=5
60
Where : d = tolerance in millimetre
L = length of pipe between control point in millimetre
D = nominal pipe diameter in millimetre
S = slope of pipe taken as the difference in level of control

points in millimetre divided by L

(b)  The horizontal deviation from the specified direction and line between two consecutive
control points shall not be more than the maximum vertical deviation as calculated under
(a) above.

Pipe items and specials shall be manufactured to the dimensions as specified in the pipe lists or

shown on the Drawings

Maximum allowable deviation from the specified dimensions shall be as follows:-

(@) Straight pipes and tapers :-
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Length (mm) Tolerance (face to face) (mm)
Up to 1 800 +16
1800to 2 700 +24
2 700 to 3 600 +32
Longer than 3 600 +40
(b) Bends and Tees :-
Diameter (mm) Tolerance (centre to face) (mm)
Up to 300 16
300 to 600 24
600 to 1 200 40
TESTING

Steel Pipes and Pipe Fittings

Testing and Inspection at Manufacturer's Works

Where factory inspection and supervision of tests are required by the Engineer, such tests and
inspections shall be carried out at the manufacturer's works at the expense of the Contractor
who shall provide free of charge all necessary testing facilities, labour, instruments, etc. that
may be required.

An independent inspector such as the SABS may be appointed to act on behalf of the Engineer.
Fees payable to such an inspector, however, will not be to the account of the Contractor.

Non-Destructive Tests

@)

(b)

(©)

(d)

Visual Inspection

All pipes and pipe specials shall be visually examined, shall be free of defects, such as
cracks, laminations and arc burns and shall comply fully with the dimensions as specified.

A penetrant dye shall be used for the visual inspection of welding.

Ultrasonic Inspection

All longitudinal or spiral welds on straight steel pipes shall be checked ultrasonically with
approved equipment capable of continuous and uninterrupted inspection of weld seam -
all in accordance with API 5L.

Radiographic Inspection

As an alternative to (b) above, 20% of all longitudinal or spiral welds on straight pipe, and
up to 100% of all butt-welds on straight pipes and up to 100% of all welds for pipe
specials shall be checked radio graphically in accordance with API 5L.

Hydrostatic Testing

All pipes and pipe specials shall be subjected to hydrostatic testing at a test pressure
determined from the following formula:-
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p= 1500 Yt
D
Where P = Hydrostatic test pressure in kPa
Y = Minimum Yield stress of material in Mpa
t = Nominal wall thickness in mm
D = Nominal outside diameter in mm

All leaks on sweating shall be considered as defects.

(e)  Visual Inspection of Linings and Coatings

Linings shall have a smooth glossy finish, free from ripples, runs, pinholes, bubbles,
laminations, disbanding, fraying or other blemishes.

Coatings shall be free of crazing, laminations, disbanding, pinholes, craters, bridging
across and weld beads, or any sign of physical damage and shall have an acceptable
smooth finish.

)] Holiday Testing of Linings and Coatings

The entire lining and coating of each pipe shall be tested by the Contractor to the
Engineer's satisfaction with an approved holiday detector fitted with the following heads:

® For epoxy linings and coatings - with a wet sponge detector head.
(i)  For bitumen or coal tar linings and coatings - with a copper bristle search head.
(i)  For wrapped coatings - with a rolling ring detector around the pipe.

(g)  Thickness of Linings and Coatings

The thickness of linings and coatings shall be measured by means of a magnetic or eddy
current instrument suitable for measuring non-metallic films on curved magnetic surfaces.

(h)  Delamination Test and Disbonded Areas

Refer to SANS 1178 Clauses 7.2.3 and 7.2.4.

Destructive Tests

Destructive tests on steel pipes and specials shall be carried out in accordance with SANS 719
and SANS 1178.

Testing and Inspection on Site

Site Welding

The Contractor must appoint an inspector from a certified institution in accordance with SANS
044 Part V at his own cost. An incompetent inspector must be replaced by a competent person.
A copy of all inspection reports must be provided at no cost to the Engineer.

Inspection and test of welds must be carried out in accordance with API Std 1104 chapter 5 and
the standard required must be according to chapter 6. All results must be tabulated.

Radio graphical tests in accordance with chapter 8 of above specification must be carried out.
The numbers of welds of each welder that must be tested are: the first three joints, then every
third joint to a total of 6 joints and then one out of every 10 joints. Should one joint fail the
prescribed tests, the above procedure must be repeated starting from the before last joint.

The Contractor must keep a complete record of the position of every radio graphical tested joint
and provide a copy at no cost to the Engineer.
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All joints, which fail the prescribed test of APl Std 1104, must be repaired in accordance with
chapter 7 of above specification.

Linings and Coatings

Linings and coatings shall be visually inspected on Site prior and after installation for any sign of
physical damage.

All repairs to linings and coatings undertaken on Site shall be to the Engineer's approval who
also reserves the right to order pipes and pipe specials to be returned to the factory for repairs
to linings and coatings.

For bitumen linings and coatings the following procedure shall be followed:-

Weld spatters must be removed and steel surfaces must be wire brushed to ST 3 of SIS 0559
and all dust must be removed. Damaged bitumen primers, bitumen and lime layers must be
scraped and/or brushed until steel or good bitumen is reached to a point at least 100 mm from
the point of repair.

Bitumen primer must be cold applied to steel and exposed bitumen surfaces and left to dry for
at least 4 hours but not more than 4 days.

For the repair of linings bitumen applied hot in an acceptable manner shall be used.

One layer of warm bitumen to a thickness of 1.5 mm followed by two layers bitumen saturated
glass fibre cloth applied by means of a warm iron to ensure complete affixion and bitumen
saturation must be applied as wrapping. Above must be followed by one layer of 1 mm thick
warm applied bitumen on one layer of white lime over the joint area. The thickness of the
wrapping must be at least a thick as the original and edges must fit to the original protection.

Bitumen must be heated in closed kettles to a maximum of 235EC. Local overheating must be
prevented by stirring.

Hydrostatic Testing of Pipe Line

Pipe joints shall in general be left exposed until the pipeline has been successfully tested and
passed by the Engineer. All open excavations at joints shall be adequately and safely
protected. Should the Engineer order any joints to be backfilled prior to testing, the
responsibility for re-exposing the joints for the purpose of repair of leaks after testing shall be
entirely the Contractor's own and he shall not be entitled to extra payment for such work.

The Contractor shall provide and maintain in good condition the equipment necessary to carry
out the test. Where temporary pumping equipment is used for testing, the equipment shall
consist of a force pump with the suction end in a suitable container of water, and connected to
the pipe line by means of high pressure hosing in good condition and/or piping and all the
necessary flanges, connections, couplings, etc. and a pressure gauge suitably calibrated and in
good condition. The equipment and method of assembly for testing shall be subject to the
approval of the Engineer.

The entire pipe line or portion of the pipe line between closed valves and/or blank flanges mat
be tested at any one time provided that no section of the pipe line is subject to a higher
pressure than one and a half times the working pressure for the particular class of pipe and
fitting.

Prior to commencing the test the Contractor may, if he so desires, keep the pipeline full of water
for as long a period as he considers necessary. The Contractor shall, at least 14 days prior to
the first test being carried out, submit full details of the procedure he intends to follow, to the
Engineer for approval.

For the purpose of the test the pipeline shall be filled with water in such a manner that no shock
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is created or air trapped in the portion to be tested.
Once the pipe line is completely full of water, the pressure shall be brought up to one and a half
times the maximum working pressure for all parts of the portion of pipe line under test as the
water level in the container at the suction end of the pump noted. The initial application of the
test pressure shall be done in the presence of the Engineer.
The pressure shall be maintained at the test level for 4 hours.
The quantity of water which has to be added to the container at the suction end of the pump
during the 4 hours that the pipe line is under test in order to bring the water level back to the
initial level at the start of the test, shall be carefully recorded. No water may be added to the
container except in the presence of the Engineer.

Should the quantity of water thus added not exceed the following limit, the pipeline shall be
deemed to be successfully tested.

Limit of leakage permitted over 4 hours:-

(@) For pipeline with flexible joints

50 ml per 10 mm of pipe diameter per 1 000 m of pipe length per 10 m maximum test
head for the portion of pipeline tested. All joints must be inspected while the test is in
progress to ensure that there are no visible leaks.

(b)  For pipeline with welded joints

10 ml per 10 mm pipe diameter per 1 000 m of pipe length per 10 m maximum test head
for the portion of pipeline tested. Should the leakage be more than 3 I/km of pipe tested,
the Contractor must prove that no single leak exceeds 0,2 | in 4 hours.

Other Pipe Materials

Visual inspections and hydrostatic tests shall be carried out on Site as described for steel pipes.
Factory inspections and tests shall be as specified in the relevant SANS Specification for the
pipe material concerned.

MEASUREMENT AND PAYMENT

Payment under scheduled items shall be made per complete pipework system installation as
specified. Measurement and payment will distinguish between supply / delivery and installation
/ commissioning of the equipment.

The tendered rates or sums shall cover the cost of drawings and instructions for anything not
specifically mentioned but obviously required for the proper installation to enable the system as
described to be installed and/or function safely and correctly as specified. No claims whatsoever
for extras will be allowed on the grounds that a necessary piece of equipment or a part thereof
is not specifically mentioned



