
UNICEF Cyclone Idai Response at Chipinge 

Proposed Installation of 5No. Solar Powered Borehole pumps at Chipinge 

1  Proposed Rehabilitation of water supply infrastructure 

 

1.0 PARTICULAR SPECIFICATIONS  
 

P1 GRUNDFOS SOLAR PUMPS AND SOLAR POWER EQUIPMENT 
 
P1.1 Scope of Work 
 

The Contract includes taking possession of donated solar pumps from Grundfos and installation and 
commissioning of the pumps at 5 borehole sites at Chipinge. 

 
P1.2 General Requirements  
 

The Bidder will be required to adhere to the requirements of the site specific solar product 
specifications for the borehole sites to be worked on. These product specifications are: 
 

1. SP 9-23 - 98699060  Borehole 9 

2. SP 5A-25 - 05001K25  Borehole 11 

3. SP 7-31 - 98699184  Borehole 15 

4. SP 3A-33 - 10001933  Borehole 16 

5. SP 9-18 - 98699058  Borehole 17 
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2.0 STANDARD CIVIL ENGINEERING SPECIFICATIONS 
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TECHNICAL SPECIFICATION 

PART 1: MATERIALS 
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PART 1: MATERIALS 

1.0 STANDARD SPECIFICATIONS 

In this Specification, the letters BS, SAZS, ISO and SABS preceding a Standard Number are to identify 
Standards as being those of the British Standards Institution, the Standards Association of Zimbabwe, 
the International Standards Organisation and the South African Bureau of Standards respectively.   The 
latest edition/revision of any standard shall apply, unless a particular edition is specified. 

Bidders may offer materials complying with other standards provided that they can prove to the 
Engineer that materials offered are of an equal or superior quality to that specified herein and quote in a 
covering letter attached to their bid the standards to which the materials comply.  The Engineer 
reserves the right to call for an English translation of standards published in other languages before 
accepting materials complying with such standards. Compliance with any such standards shall include 
compliance with any amendments thereto current at the date 28 days prior to the bid submission date, 
and must hold good when the materials are incorporated into the Works. 

2.0 SAMPLES 

Before placing any order for materials, the Contractor shall provide samples at his own expense and to 
take every step necessary to ensure that the materials are approved by the Engineer. 

Any material supplied which the Engineer may consider to be inferior to the sample so submitted and 
approved shall not be used, but must be removed by the Contractor from the Site immediately instructions 
to that effect are given by the Engineer. 

3.0 PACKING AND DELIVERY 

The Contractor must make his own arrangements for the supply and delivery of all materials required 
for this Contract.  He shall arrange for all materials to be carefully packed so as to ensure safe and 
efficient transport to site and his prices shall allow for all packing necessary to attain this condition. 

The Contractor shall carefully examine all material upon delivery at the site of the Works and shall 
remove and replace at his own expense all materials showing defects or damage of any description. 

All breakage or damage to materials shall be made good at the expense of the Contractor. 

All timber or metal packing materials which are not returnable to the supplier against a refund shall 
become the property of the Employer. 

4.0 STORAGE ACCOMMODATION 

The Contractor must allow for the storage, protection and security of all materials brought onto the site 
for the purposes of the Contract including any supplied to him by the Employer, to the satisfaction of the 
Engineer at his sole discretion.  All materials, including cement, sand, stone, steel and water, shall be 
stored in such a manner that they are not subject to contamination from any source or to any other 
deterioration. 

For this purpose, the Contractor shall at his own cost provide and maintain, on sites approved by the 
Engineer, adequate and suitable storage accommodation for the proper housing and storage of all 
perishable or corrodible materials and fittings.  All storage accommodation, particularly cement stores, 
shall be well ventilated, weather and waterproof, with floors raised off the ground so as to keep the 
materials perfectly dry and freely aerated and shall be subject to the approval of the Engineer, who 
shall have free access at all times to the storage sheds and shall be provided, if he so requires, with 
duplicate keys of doors of the storage sheds. Cement storage shall be designed such that cement is 
used on the basis of first in first out. 

5.0 CEMENT 

Cement used upon the Works shall be either the best quality Portland Composite CEMII / A-M cement 
or other cement approved in writing by the Engineer and conforming strictly to SAZS EN 197 Part 1.  
Only one type of cement shall be used in any one structure except with the express permission of the 
Engineer. 

Cement shall be freshly manufactured and supplied from a factory approved by the Engineer.  Before 
delivery to the Site, it shall be tested and analysed and no consignment of cement is to be despatched 
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to the Site until it has been so tested and analysed at the factory and found to comply in every way with 
the aforesaid Specification. 

The Engineer reserves the right to draw samples from the cement as delivered to the Site and to test 
these or have them tested by other appointed persons by such means as he may think fit, and the 
consignment of cement from which such samples are drawn for test shall not be used until authorised 
by the Engineer.  In the event of the Engineer being dissatisfied with the results of such additional 
tests, he shall have the right to order the consignment of cement from which the samples were drawn 
to be locked and sealed in the Contractor's stores until he is satisfied with the quality of the cement.  If 
the Engineer should then decide that any cement is defective or unsuitable he may order the whole 
consignment to be removed forthwith from the Site, and the Contractor shall immediately act on such 
order and shall be liable for the cost of any tests carried out on the consignment.  The Contractor shall 
not be entitled to make any claims on the Employer by reason of tests ordered by the Engineer or of 
any delay occasioned in the use of cement so tested. 

Cement which is defective or which has set or hardened shall not be used in the Works.  Cement shall 
be delivered to the Site in quantities which will enable the work to proceed without delay, but which do 
not entail excessive storage at Site. 

No cement other than Portland Cement, nor cement or concrete additives shall be used in any portion 
of the Works unless and until the written approval of the Engineer has been obtained. The Engineer 
may at his absolute discretion give or withhold approval or give conditional approval. 

6.0 CONCRETE AGGREGATES 

Concrete aggregates shall be natural aggregates conforming to SAZS 233 and approved by the 
laboratory specified in terms of Clause (s) of this specification relating to design of concrete mixes. 

7.0 STONE CASING FOR AGRICULTURAL DRAIN 

Stone which is to be placed around agricultural drainage pipes shall comply with the requirements of 
SAZS 233 for hard, durable, clean, natural concrete aggregate of 13 mm nominal size. 

8.0 TERRAZZO 

Stone for terrazzo is to be small irregular shapes varying from 3 to 10 mm. 

9.0 WATER 

The water used in concrete, mortar or rendering shall be fresh, clean potable water, free from 
injurious amounts of acid, alkalis, organic matter or other substances which may impair the strength or 
durability of the product. 

10.0 PRECAST CONCRETE WORK 

For Precast Concrete Work see Part 5 "Concrete". 

11.0 BRICKS 

Bricks shall conform to SAZS 221 and be detailed as specified in the Table below:- 

 

Position Type 

Average 
Compressive 

 Strength (MPa) 

Faced work Smooth Red : To be 
approved by the Engineer 

** 

Exposed Industrial ** 

Concealed below ground or liable to 
dampness 

Engineering 35 

Concealed elsewhere Commons 7 

**   Comply with Model Building By-laws and SAZS 2217 
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Every care must be taken in loading, railing, transporting and unloading bricks to avoid chipping and 
damage.  Facing bricks shall be carefully packed by hand in courses with a layer of straw or other 
suitable material between courses and shall also be unloaded by hand and again stacked carefully in 
the same manner in a convenient position on Site until required for use. 

12.0 HARDWALL FINISH AND CONCRETE BONDING PLASTERS 

Hardwall finish plaster is to be a retarded gypsum plaster designed to be used with hydrated lime or 
lime putty to provide a smooth hard finish conforming to SAZS CA5 or SAZS 204 as appropriate. 

Concrete bonding plaster is to be an approved proprietary brand such as "Cretestone". 

13.0 STEEL 

All steel used in the Works shall comply with SAZS 157, BS 4360, 4449, 4461, 4482 or 4483 as 
appropriate. 

All steel shall be rolled to the full size of the sections required and shall be free from loose rust, scale 
or laminations.  Surface rust on reinforcing steel will not be an objection, provided it is not encrusted in 
such a way as to form a scale on the surface of the metal.  Steel reinforcing rods shall be cut and 
shaped in accordance with the detailed Bending Schedules to be supplied to the Contractor during 
construction. 

14.0 STRUCTURAL STEELWORK 

All structural steelwork shall comply with BS 4 and SAZS 157.  Unless special protective treatment is 
specified, all steelwork shall be wire-brushed and receive at least one coat of approved primer before 
despatch from the manufacturer's works, except that steelwork to be embedded in concrete is to be 
left clean and bare over the embedded length to within 25 mm of the face of the concrete. 

15.0 PRESSED STEEL DOOR FRAMES 

Pressed steel door frames shall conform to SAZS A36. 

16.0 STEEL WINDOWS 

Steel window frames shall be of approved manufacture and constructed from standard sections to the 
patterns specified, fixed by means of bent lugs secured to the outer bar and built into concrete or 
brickwork as construction proceeds.  The window when finally set into place and glazed shall be 
completely weather-tight.  All opening parts of windows are to be provided with approved insect 
screens and burglar bars and finished in the manner specified for pressed steel door frames in 
SAZS A36, unless otherwise specified. 

The Bill of Quantities may require windows in positions particularly subject to corrosion to be 
galvanised or painted with a zinc chromate primer, but otherwise the standard red oxide primer will be 
accepted. 

17.0 GALVANISED / IBR SHEET 

Galvanised sheeting shall be 0,60 mm thick, of approved reputable manufacture and evenly 
galvanised. 

18.0 WROUGHT IRON 

Not Used. 

19.0 CAST IRON 

Cast iron shall be of the best tough grey foundry pig, free from blow holes, slag or any impurity which 
may impair strength or quality.  The sulphur content of the metal shall not exceed 0,12 percent, and 
the metal may contain not more than twenty percent of clean unburnt scrap of pure quality. 

Finished castings shall be of fine crystalline texture and test pieces on fractures shall not present a 
vitreous appearance.  A casting with plugging or stopping or which has been treated with chemicals to 
rectify its lack of watertightness in any part will be liable to rejection. 

20.0 ALUMINIUM 

Aluminium for sluices, frames and handrailing is to comply with BS 1474 Grade HE30 and BS 1470.  
Aluminium castings shall comply with BS1490 Grade LM-6.. 



 
UNICEF Cyclone Idai Response at Chipinge 

Proposed Installation of 5No. Solar Powered Borehole pumps at Chipinge 
   

7  Proposed Rehabilitation of water supply infrastructure  

 

 

21.0 NON FERROUS METALS 

Non-ferrous metals, such as brass, copper and lead, shall be of sound merchantable quality and of 
the specified thickness and size. 

22.0 ASBESTOS CEMENT PRESSURE PIPES & COUPLINGS 

22.1 ASBESTOS CEMENT PIPES 

Not Used. 

22.2 JOINTS AND JOINT RINGS 

Not used 

22.3 TESTS ON PIPES AND JOINTS 

22.3.1 Pipes 

Not used 

22.3.2 Joints 

Not Used. 

23.0 STEEL PIPES & FITTINGS  

23.1 GENERAL 

Steel pipes, fittings and specials, other than galvanised pipes and fittings not exceeding 150 mm 
nominal diameter, are to be as specified in the Contract Documents or approved by the Engineer and, 
except where otherwise specified, shall conform to the following standards:- 

Steel Pipes:    SABS 719 and SABS 1178 or  

Steel:     BS 4360 Grade 43A or SABS 1431 Grade 300WA 

Welding of Steel Pipes - Factory : BS 2633 

Welding of Steel Pipes - Site:  BS 4515 

Steel Fittings and Specials:  BS 534 

Ductile Iron Pipes and Specials:  BS EN 545-2006 

Rubber lined pipes shall be flanged carbon steel piping as specified. Bends shall be 5D rolled bends 
with the same rubber lining as the pipes to which they will be connected. Reducers shall be rubber 
lined, standard flanged eccentric or concentric reducers as shown on the Drawing 

23.2 EXTERNAL PROTECTION 

23.2.1 Buried pipes 

Steel pipes and fittings to be buried in trenches are to be System A or double fibreglass/bitumen 
sheathed 5 mm thick externally as billed. Alternative tape wrap systems for external protection may be 
approved by the Engineer on a case-by-case basis. Wrapping thicknesses shall be minima measured 
over the weld bead, sand or shotblasted (to SIS 05 5900 Grade SA 2.5).  

The exterior sheathing of all fibreglass/bitumen sheathed fabricated steel pipes and fittings is to be 
painted with one coat Carbex limewash.  Both sheathing and limewash are to stop 175 mm short of a 
plain pipe end; two coats of non-toxic bituminous black to be applied to the unsheathed section after 
wire-brushing and the finished pipe end is to be suitable for a flexible coupling and the completion of 
external protection after laying. 

23.2.2 Exposed pipework out of doors 

Exposed steel pipework out of doors shall be sand or shot blasted, bitumen primed externally and 
painted on site either with two coats bituminous black or aluminium paint, or with System A (as billed).  
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23.2.3 Exposed pipework indoors 

Exposed pipework in-doors shall be sand or shot blasted and primed externally and painted with 
System A or with red oxide and overcoated (as billed). 

23.3 INTERNAL PROTECTION 

Steel pipes other than rubber-lined pipes are either to be painted System A internally, or bitumen 
primed and spun bitumen lined 3 mm thick internally as billed. Lining thicknesses shall be minima 
measured over the weld bead. 

Rubber lined pipes shall be lined 6 mm thick on the pipe wall and 3 mm thick on flange faces. The 
lining shall be of natural rubber, hardness 50 to 55 Shore A. 

23.4 MEASUREMENT OF COATING THICKNESS 

The manufacturer shall provide an approved instrument for non-destructive testing of thickness, and a 
holiday detector operating at 10 - 15 kV for checking continuity, and carry out tests at his factory to the 
satisfaction of the Engineer's Representative/Employer's Inspector, repairing all holidays and defects. 

Fittings shall be paraffin tested if the Engineer agrees that a hydraulic pressure test is impracticable, 
and all the requirements of the Contract for fittings shall apply to specials. 

Any steel pipe to be embedded in concrete is to be fitted with a puddle flange, protected internally as 
specified above and bare externally within and to 25 mm of the face of the concrete.  Puddle flanges 
intended for watertightness only and not for anchorage need not exceed 12 mm thickness. 

Flanged tapered specials shall have a short length of constant diameter at each end. 

The Pipework layouts are to be generally as indicated on the drawings but adjusted to suit the plant 
offered.  Wherever possible, long radius bends (radius equals three diameters) and swept or gusseted 
tees shall be used. Details of any variation from the proposed layout are to be submitted with the bid. 

Written approval for any departure from the foregoing requirements is to be obtained from the 
Engineer. 

The Contractor must ensure the timeous delivery of all pipes and fittings which are to be cast into 
concrete.  If such fittings are not available on site at the time concrete is placed, the Contractor will be 
held solely responsible for executing all work and bearing all costs relating to the installation of the 
pipes and fittings at a later date. 

24.0 CAST IRON PIPES, FITTINGS AND SPECIALS 

All cast iron pipes, fittings and specials shall conform to BS 2035, Class B, which is for flanged 
pipework, but the same principle shall be applied to plain-ended pipework with necessary changes. 
Cast iron fittings for use with asbestos cement pipes shall conform to SAZS 141, and pipes and 
fittings for use above ground in drainage installations with SAZS 243. Cast iron pipework shall be 
bitumen coated, except for 75 mm on either side of any puddle flange, prior to despatch to the Site. 

25.0 GALVANISED STEEL PIPES AND FITTINGS 

All steel piping in sizes up to and including 150 mm diameter shall conform to SAZS 102 and be 
hot-dip galvanised to BS729. 

26.0 ASBESTOS CEMENT SEWER PIPES AND FITTINGS 

Not Used 

27.0 EARTHENWARE PIPES AND FITTINGS 

All earthenware pipes and fittings shall comply with SAZS 342 (BS65 for Flexible Mechanical Joints). 

28.0 CONCRETE PIPES AND FITTINGS 

Concrete pipes (except agricultural drain pipes) shall comply with SAZS 315 with joint type as billed.  
Dolomitic limestone aggregates are required for sewer pipes. The class of pipe is to be clearly shown 
on the inside of each pipe. 

All concrete pipe fittings, precast Manholes and Inspection Chambers shall conform to SAZS A29. 



 
UNICEF Cyclone Idai Response at Chipinge 

Proposed Installation of 5No. Solar Powered Borehole pumps at Chipinge 
   

9  Proposed Rehabilitation of water supply infrastructure  

 

 

29.0 PLASTIC PIPES AND FITTINGS 

Plastic pipework shall be of suitable composition for the liquids to be carried and comply with CP 312 
and BS 1972 or 1973 or SAZS K21 or 219 and 220. Plastic Pipework (to be of suitable composition 
for the liquid to be carried and comply generally with the Standard): BS CP 312 (Plastic piping 
general) or SAZS 327 (UPVC water pressure piping) or SAZS 177 (Black Polyethylene water pipes) 

30.0 HIGH DENSITY POLYETHYLENE (HDPE) PIPING 

Bidders to provide materials from reputable suppliers. 

31.0 AGRICULTURAL DRAIN PIPES 

Only pipes approved by the Engineer shall be used for agricultural drains and these shall be either of 
porous concrete or of burnt clay.  Pipes should be in short lengths and a length of 300 mm is 
considered ideal. 

32.0   DUCTILE IRON PIPES 

 Ductile Iron pipes; fittings and accessories shall be fitted with spigot and socket rubber ring joints and 

shall comply with the relevant requirements of BS, EN 545: 2006 and ISO 2531- 1998.  

 All bends, T-pieces, couplings and other fittings for ductile iron (DI) pipe shall be fabricated from 

ductile iron (DI) and must comply with the test pressures as specified. 

             32.1 REFERENCES 

The following documents form a part of this Specification to the extent specified herein.  In any case 

of conflict, the requirements of this Specification shall prevail.  The latest issues shall apply. 

SANS EN545: 2006. Ductile Iron pipes, fittings, accessories and their joints for water pipelines – 

Requirements and test methods.      

SABS 1200   Standardized Specification for Civil Engineering Construction 

    Section DB: Pipe trenches  

    Section L: Medium-pressure pipelines 

    Section LB: Bedding 

ISO 2351 – 1998.   Ductile Iron pipes and fittings. 

ISO 4179   Ductile Iron pipes for pressure and non-pressure pipelines – Centrifugal 

cement mortar lining – general requirements. 

ISO 8179-1  Ductile iron pipes – External zinc coating with finishing layer. 

ISO 8180   Ductile iron pipes – Polyethylene sleeving. 

 32.2 CORROSION PROTECTION 

Ductile Iron pipes 

With the exception of flange faces and external surfaces that are to be set in concrete and except 

where otherwise required, ductile iron pipes and specials shall be cleaned and then externally zinc 

applied by Arc Spray process with   finishing layer and an internal lining of cement mortar with seal 

coating as defined in BS EN 545: 2006, ISO 2531-1998. 

Pipe ends must be coated as follows: 

1. External surface of spigot: zinc coating with finishing layer; 
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2. Flanges and sockets (face and internal surface): bituminous paint or synthetic resin paint, 
alone or as a supplement to a primer or zinc coating. 
 

External coating of zinc with finishing layer 

The external coating of centrifugally cast ductile iron pipes shall comprise a layer of metallic zinc, 

covered by a finished layer of a bituminous product or synthetic resin compatible with zinc. Both 

layers shall be works-applied by spraying with suitable spray guns. 

The metallic zinc coating shall cover the external surface of the pipe and provide a dense continuous 

uniform layer. It shall be free from such defects as bare patches or lack of adhesion. The uniformity of 

the coating shall be checked by visual inspection. The mean mass of zinc per unit area shall be not 

less than 130 g/m², with a local minimum of 110 g/m². Zinc purity shall be at least 99.99% 

Damage to coatings where the area of total removal of metallic zinc has a width exceeding 5 mm and 

areas left uncoated (e.g. under test token) shall be repaired. 

Repairs shall be carried out either by: Metallic zinc spray; Application of zinc-rich paint containing at 

least 90% zinc by mass of dry film: the mean mass of applied paint shall be not less than 150 g/m². 

The finishing layer shall uniformly cover the whole surface of the metallic zinc layer and be free from 

such defects as bare patches or lack of adhesion. The uniformity of the finishing layer shall be 

checked by visual inspection. The mean thickness of the finishing layer shall be not less than 70μm 

and the local minimum thickness not less than 50 μm. 

 32.3 POLYETHYLENE SLEEVING 

For use on Ductile Iron pipelines to be applied over and above metallic zinc and Bituminous layer with 

a polyethylene sleeving to ISO 8180 – 1995. The Nominal Thickness of the sleeving shall be no less 

than 200 micron. Density shall between 910 - 930 kg /m. 

Internal lining of cement mortar 

The cement mortar lining of ductile iron pipes shall constitute a dense, homogeneous layer covering 

the total internal surface of the pipe barrel. It shall be works-applied by a centrifugal spinning process 

or a centrifugal spray head or a combination of these methods. Smoothing with a trowel is permitted. 

The cement mortar mix shall comprise cement, sand and water: chloride-free admixtures may be 

used if necessary. The ratio by mass of sand to cement shall not exceed 3,5. At mixing stage, the 

ratio by mass of total water to cement depends on the manufacturing process and shall be determined 

such that the lining is in accordance to the relevant specifications. 

The cement shall be one of those listed in ENV 197-1 or high alumina cement and it shall enable the 

cured lining to comply with the relevant specifications. The sand shall have an appropriate grading 

and shall not contain organic impurities or fine clay particles which may affect the lining quality. The 

water used in the mortar mix shall be portable water or water that has no harmful effect on the 

characteristics of the lining and of the conveyed water. 

After application of the fresh lining, controlled curing shall be carried out so as to provide sufficient 

hydration to the cement. The compressive strength of the cement mortar after 28 days of curing shall 

be not less than 50 MPa. The nominal thickness of the cement mortar lining and its tolerance shall be 

as given in the table below. When measured, the lining thickness shall be within the specified 

tolerance.  
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The surface of the cement mortar lining shall be uniform and smooth, trowel marks and protrusion of 

sand grains are acceptable, but there shall be no recesses or local defects which reduce the 

thickness to below the minimum value given in the table below. 

If fine crazing hairline cracks associated with cement rich surfaces appear in dry linings, there shall be 

no evidence of disbondment. When shrinkage cracks inherent to cement-bound materials have 

developed in dry lining, the crack width and the corresponding radial displacement shall not exceed 

the value in the table below. 

Repairs to areas of damaged linings shall be affected by the use of either cement mortar or a 

compatible polymer mortar, application may be by hand. Prior to the application of the repair mortar, 

the damaged area shall be cut back to the sound lining or to the metal surface and all loose material 

shall be removed. 

Dimensions in millimetres 

Diameter Nominal 

(DN) 

Thickness  

Nominal value Tolerance ¹ Maximum crack 

width and radial 

displacement 

40 to 300 4 -1,5 0,4 

350 to 600 5 -2,0 0,5 

700 to 1200 6 -2,5 0,6 

1400 to 2000 9 -3,0 0,8 

¹ A negative tolerance only is given. 

  NOTE. Pipe ends may have a chamfer of maximum length 20 mm. 

 

  32.4 COATING FOR FITTINGS AND ACCESSORIES 

All fittings, accessories and pipes not centrifugally cast shall be delivered externally and internally 

coated by Zinc rich paint coating with finishing layer. Fittings may also receive an internal lining of 

cement mortar conforming to BSEN 545:2006, machine or hand applied as a supplement to or as a 

replacement of the paint coating.  

The coating material shall be of a bitumen or synthetic resin base; appropriate adhesives (such as 

solvents, inorganic fillers …. ) to allow easy application and drying are permitted. The coating shall be 

works-applied by dipping, by spraying or by brush. The coating shall uniformly cover the whole 

surface of the casting and have a smooth regular appearance. Drying shall be sufficient to ensure that 

it will not stick to adjacent coated pieces. The mean thickness of the coating shall be not less than 70 

μm and the local minimum thickness shall be not less than 50 μm. 

 32.5 MARKING OF PIPES & FITTINGS 

All Ductile Iron Pipes shall bear suppliers insignia proving authenticity of source. Markings to be 

legible and durably marked and bear at least the following information: 

- The manufacture’s name or mark. 
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- The identification of the year of manufacture. 
- The identification as Ductile Iron. 
- The DN; 
- The PN rating of flanges when applicable. 
- The reference to this standard. 
- The class designation of centrifugally cast pipes when other than K9. 
- The batch & serial numbers corresponding to factory test certificate. 

 

 32.6 QUALITY CONTROL & PROCEDURES FOR SUPPLIERS 

 

All Ductile Iron Pipes shall conform to the following for factory and on site quality control procedures. 

- Factory test for all pipes to be supplied to the Engineer which shall comply with BSEN 545: 2006 
conformance. (Third party inspection report locally and at factory is recommended) 

- Pipe Supplier must submit there SGS ISO 9001 certificate. 
- Letter of association of supplier and factory. 
- Supplier brochure of Ductile Iron Pipe. 
- Supplier list of recent projects supplied. 
- Supplier must have dedicated stock yard within South Africa for replacement pipes or extension of 

supply of pipes. 
- Supplier must provide program and method statement of On-Site Training as well as program of 

minor repair work if deemed necessary on site. 
- Supplier must have dedicated site technician available at delivery of pipe materials on site. 
- Project Management plan from supplier must be submitted at time of acceptance of project. 

 

 32.7 CONSTRUCTION 

 32.7.1 Laying 

The minimum cover to the top of the pipe barrel from finished surface level is 0,9 meter. 

Where ductile iron pipes with flexible joints are required to be laid to curves, the deflection at any joint 

as laid shall not exceed three quarter of the maximum long-term deflection recommended in Table 

below. The remaining flexibility is required for any subsequent pipeline settlement or ground 

movement. 

 ALLOWABLE PIPE DEFLECTIONS AT FLEXIBLE JOINTS 

Nominal 

Diameter of pipe 

DN 

Maximum 

Deflection as laid 

(º) 

Approximate offset 

as laid at end of 

5,5m pipe. 

(mm) 

Maximum long term 

deflection 

(º) 

100 to 300 4 380 5 

350 to 400 3 280 4 

450 to 700 2 190 3 

  

 32.7.2 Ductile Iron Spigot and Socket Pipelines 
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 Before assembly, the outside of the spigot and the inside of the socket of the two pipeline components 

to be joint it must be thoroughly cleaned. Where there are no minimum and maximum insertion 

distances on the pipe, these should be marked according to the table below. 

Insertion of the gasket should be facilitated by the prior application of a thin film of lubricant to the bulb 

seating inside the socket.  

The gasket shall be inspected to ensure it is not deformed or damaged. The rubber gasket should be 

cleaned, flexed and then placed in the bottom of the socket with the bulb leading. Care must be taken 

to ensure that the groove in the ring is located on the retaining bead in the socket and the heel of the 

ring is firmly bedded in its seat. The gasket shall be installed free from loops and twists and shall be 

evenly compressed around the joint perimeter.  

Apply a thin film of lubricant to the inside surface of the joint ring where it will come into contact with 

the entering spigot, which should also be covered with a thin film of lubricant for a distance of 75 mm 

from the end. The incoming spigot must be aligned and entered carefully into the socket until it makes 

contact with the joint ring. Final assembly of the joint is completed from this position. 

The joint is then made by forcing the spigot of the entering pipe past the joint ring of the receiving 

pipe, thus compressing the ring, until the socket face is positioned between the minimum and 

maximum insertion distance. If this final assembly cannot be attained by the application of reasonable 

force, the spigot should be withdrawn and the position of the joint ring examined. Where necessary 

the spigot can be withdrawn from the bottom of the socket by moving the far end of the pipe upwards 

and sideways for a distance of 150 mm, and then returning to the straight position. 

Basic conditions, which should be ensured for all types of joints, are: 

1. Cleanliness of all part; 
2. Correct location of components; 
3. Correct lubrication of joints components; 
4. Centralization of spigot within socket; 
5. Appropriate chamfer on spigot. 

 
The inside of socket and the outside of spigot should be clean for at least the insertion depth for each 

joint. Glands and gaskets shall be wiped clean and inspected for damage.  

Where lifting gear has been used to place the pipe in the trench it should be used to support the pipe 

and assist in centralizing the spigot in the socket. Where the pipeline is suspected to be subject to 

movement due to ground settlement or temperature variation, a suitable gap shall be left between the 

end of the spigot and the bottom of the socket. 

If pipes are laid on steep gradients where the soil/pipe friction is low, care should be taken to ensure 

that no excessive spigot entry or withdrawal occurs. As soon as the joint assembly has been made, 

the pipe should be held in place and the trench backfilled over the barrel of the pipe. 

Unless the gradient is 1: 2 or steeper, anchorages are not normally necessary. However for these 

very steep gradients, self-anchoring joints or anchor blocks at each socket must be provided. 

33.0 VALVES  

33.1 GENERAL 

All valves are to be flanged unless otherwise stated. Flanges are to be drilled off-centre to BS4504. 
Valves are to be suitable for use in the position of mounting, whether horizontal or vertical.  

Full details of all valves offered shall be submitted with the Bid. 
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33.2 SLUICE VALVES 

Sluice valves shall conform to SAZS 149 Class 10, with following gate, wedge closure and unless 
otherwise specified, Teflon gland packing and non-rising spindle.  Other pressure ratings or 
accessories may be specified for certain valves.  

Bodies, gates and glands shall be cast iron (or cast steel to SAZS 148), spindles bronze, sealing rings 
on gate and body gunmetal or stainless steel. Alternative types of sealing, eg resilient-seat valves, 
may be approved by the Engineer, provided they are manufactured to a recognised national or 
international standard, and full details are provided at the time of bidding. 

All valves shall be clockwise closing. 

33.3 CHECK VALVES 

Three types of check valves may be specified:- 

(i) Single door valves conforming to SABS 144 Class 10, with gunmetal trim.  

(ii) Single door recoil check valves to the same specification with a hydraulic design ensuring 
rapid non-slam closure in situations where water hammer is likely to occur. 

(iii) Double door flangeless spring loaded valves for installation between pipe flanges.  
Sealing faces are to be trimmed with gunmetal and spring and hinge pin are to be of stainless steel.  
Working and test pressures are to accord with SABS 144 Class 10. 

Other pressure ratings may be specified for certain valves. The Contract also may require certain 
check valves to be fitted with bypass and sluice valves. 

33.3 BUTTERFLY VALVES 

Butterfly valves shall conform to BS 5155 and shall be clockwise closing.  The required location of the 
actuating gear shall be specified right or left relative to direction of flow. 

33.4 VALVES ON PLASTIC PIPEWORK  

All valves on plastic pipework are to be approved by the Engineer. 

33.5 HYDRANTS 

Not used. 

33.6 TESTING VALVES 

Sluice valves shall be tested to twice the rated working pressure on body and one and a half times 
rated working pressure on either side of the gate. 

Sluice valves designated as "Scour Valves" are to be used in a terminal position rigidly held at one 
end only, are to be subjected to "open end" tests as described in BS 5163 and are to be droptight on 
gate at nominal pressure. 

Check valves shall be tested to twice the rated working pressure on body and one and a half times 
rated working pressure on disc. 

Butterfly valves shall be tested to one and a half times rated working pressure on body and both sides 
of disc. 

33.7 COATING 

All valves are to be coated with approved protective paint or solution in an approved manner except 
when made from non-corrodible material and are to be adequately protected when packed against 
damage or injury in transport. 

34.0 SERVICE WATER METERS 

Service water meters shall be semi-positive cyclometer pattern in accordance with SABS 1529. The 
dial should read in cubic metres. 
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35.0 FLANGED JOINTS 

Flanges shall comply with BS 4504. Flanges shall be slip-on raised face plate flanges, machined and 
spirally grooved; a protective coating shall be applied immediately to prevent rust.  The sealing face of 
a flange welded to a pipe shall not be concave but a convexity not exceeding 1,5% of the width of the 
face will be acceptable.  For a flanged pipe or fitting, the distance from the end of the pipe to the front 
of the flange before welding shall not exceed the thickness of the pipe wall by more than 2 mm. 
During installation all nuts and bolts will be tightened using a torque wrench  Each set of jointing 
material shall be supplied in a separate bag and suitably labelled. 

Jointing gaskets for working pressures up to 200 m head shall be elastomeric gaskets to SAZS 196, 
Type 1 for water and Type 2 for drainage, with preferred nominal hardness 60 IRHD. For pressures 
above 200 m head gaskets shall be of Klingerite, Bellite or similar material approved by the Engineer. 

Each set of jointing material shall be supplied in a separate bag and suitably labelled. 

36.0 FLEXIBLE COUPLINGS & RUBBER JOINT RINGS 

Flexible couplings are to be suitable for use with the plain ended pipes and fittings supplied and rated 
for the factory test pressure applicable to the matching pipework.  The barrel of a flexible coupling is 
to be fabricated to facilitate easy and watertight deflection of the pipework: metal barrels shall 
therefore be concave internally or alternatively cambered. 

Flexible couplings for steel pipework shall be of approved pattern without central register and with a 
robust and continuous upstanding flange capable of withstanding without visible deflection a load in 
the flange bolts well in excess of that corresponding to the recommended torque.  The same principle 
of robust design shall apply to the whole coupling.  Couplings are to be self-centring on the pipework 
and afford effective restraint to the rubber sealing rings to prevent these being blown out under 
pressure or sucked in under vacuum. 

Couplings shall be sand or shot-blasted and painted with System A (Copon EPD 2300 or equal 
approved) in accordance with the relevant Clause of this Specification. 

Rubber rings for flexible joints shall comply with SAZS 196. 

Couplings shall be supplied assembled complete with all bolts and nuts and the rubber joint rings 
supplied in separate bags labelled by joint size. 

37.0 MANHOLE COVERS AND FRAMES 

Cast iron manhole covers and frames shall comply with BS 497 or SABS 558 and shall be provided 
by a supplier approved in writing by the Engineer. 

The following types may be used:- 

Heavy Duty Covers shall be single solid triangular covers, BS Ref A2-19.  (204kg frame and cover). 

Medium Duty Covers shall be single solid circular covers with 560 mm clear opening, BS Ref B4-22 
or SABS 558 Type 4 for situations where the Engineer requires the frame to have a square base or a 
circular base respectively (127kg frame and cover) or SABS 558 Type 4 for frames with square base. 

Light Duty Covers shall be one or more of the following, as billed:-  

(i) 600 x 450 single seal flat type BS Ref C6-24/18 

(ii) 600 x 600 single seal flat type BS Ref C6-24/24 

(iii) 600 x 450 double seal flat type BS Ref C7-24/18 

Lids and frames of manhole covers must be assembled and delivered in matching pairs, the lid and 
frame of each pair being painted in oil paint with the same number of a consecutive series, and the 
Contractor must ensure that the non-rocking fit achieved in the factory is not lost in the field. 

Ventilated covers may be cast with suitably proportioned vents or alternatively holes of approximately 
25 mm may be drilled in standard covers for this use. However the vents are proportioned, the total 
area of cover shall be not less than 18 000 mm2 and the pattern shall be approved by the Engineer. 

Fabricated mild steel manhole covers and frames, and their galvanising or paint protection, will be 
detailed on the Drawings. 
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Concrete manhole covers shall be in accordance with the Bid drawings and comply with 
manufacturer's details. The cover shall weigh 55kg and be capable of withstanding a test load of 40 
kN applied centrally on a 150 x 150 x 75mm wood block. 

38.0 MANHOLE STEPIRONS 

Stepirons are to be either approved cast iron stepirons,or malleable iron stepirons complying with BS 
1247, general purpose or precast manhole pattern to suit the manhole, hot-dip galvanised with a 
coating of 0,61 kg/m2 in accordance with BS 729. 

Before stepirons are ordered, samples should be submitted to the Engineer for approval. 

39.0 BUILDERS' HARDWARE 

The descriptions of builders' hardware included in this Specification and the Bill of Quantities conform 
to BS 3827, Parts 1, 2 and 3. 

Builders hardware shall be approved by the Engineer before being fixed.  It shall be the best quality 
obtainable and fixed with screws of the same metal. 

40.0 TIMBER FORMING PART OF THE WORKS 

Timber forming part of the Works shall comply with SAZS 162 and be well seasoned, unwarped and 
straight, free from shakes, large, loose or decayed knots, sapwood and waney edges.  Undressed 
timber shall be of the actual dimensions given, but 1,5 mm reduction in size will be allowed off 
specified dimensions for each dressed face.Unless otherwise specified, all softwood shall be 
merchantable grade structural softwood and all hardwood Meranti. 

For protection against insect and fungal attack, local softwoods shall be impregnated with a 
preservative in accordance with SABS 05.  This requirement applies to timbers in the roof of any 
building but not otherwise to interior timber or joinery. 

The type of preservative and the method of impregnation shall accord with Table 1 of SABS 05.  
Class A preservative (creosote, coaltar based) may be used where timber will not subsequently be 
painted (eg wallplates) and Class B or C (eg copper salt solutions, phenol or naphthalene derivatives) 
where it will (eg doors, exposed roof timbers).  Precautions must be taken to counteract undesirable 
dimensional changes following impregnation. 

41.0 TIMBER FOR CONSTRUCTION USAGE 

Timber used for formwork, timbering of excavations or for any other use of a temporary nature shall 
be of a size, strength and quality which the Engineer considers suitable for its purpose and, where 
formwork is re-used, all adhesions from previous concrete work shall be carefully removed so as to 
present a smooth working face. 

42.0 BUILDING BOARDS 

Building boards shall conform to the following Standards:- 

Fibre building boards : BS 1142 

Plasterboard  : SAZS A42 

Blockboards  : SAZS 130 

Plywood  : SAZS 130 

43.0 EXPANDED POLYSTYRENE 

Expanded polystyrene board (Kaylite or similar) is to conform to BS 3837.  "Ceiling grade" expanded 
polystyrene is to be used for ceilings and exposed permanent work. Elsewhere "concrete former 
grade" is to be used. 

44.0 CORK 

Cork for use in joints shall be approved by the Engineer.  It shall consist of cork granules bound with 
an insoluble synthetic resin imparting no taint to water.  It must be highly resilient (not less than 90% 
recovery after compression to half original thickness), capable of giving effective support to sealing 
compounds in movement joints, and able to withstand permanent immersion in water without 
disintegration. 
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45.0 HYDROCELL 

Hydrocell for use in joints shall be approved by the Engineer. It shall consist of semi-rigid closed cell 
polyethylene sheet imparting no taint to water. It must be highly resilient (not less than 80% recovery 
after compression to half original thickness), capable of giving effective support to sealing compounds 
in movement joints, and able to withstand permanent immersion in water without disintegration. 

46.0 BITUMINOUS JOINTING MATERIALS 

Bituminous jointing materials shall be approved in advance by the Engineer who may demand 
experimental proof of their suitability for the purpose required.  Detailed written recommendations for 
use must be obtained from the manufacturer with the materials. 

Bitumen sealing compound shall be tough and ductile and on no account shall it be brittle or tend to 
develop cracks at low atmospheric temperatures; on the other hand, it must retain its toughness and 

shall not show any tendency to flow at temperatures up to 50C.  The consistency of the sealing 

material at 40C must be such that it will not flow on a vertical face under the influence of gravity 

when applied to a groove 6 mm square although it should remain sufficiently ductile at 3C to allow a 
25% extension of 25 mm gap in six hours without failure or loss of adhesion and maintain this ductility 

throughout a temperature range from 3C to 40C.  A suitable primer shall be used in all cases to 
ensure adhesion between the jointing material and the concrete.  All materials employed must be 
insoluble in water, non toxic, not impart any taste to water and not subject to any chemical action 
when in contact with chlorinated water. 

47.0 POLYURETHANE JOINTING MATERIALS 

Polyurethane sealant must be of equal quality to Expandite Secoseal PU Sealant.  After curing, it 
must adhere strongly to concrete surfaces, must not be susceptible to deterioration due to natural 

agents such as sunlight, air and water, must retain its natural properties at all temperatures from -5C 

to 35C and must not impart any taste or odour to water. 

A suitable primer is to be applied to the joint, after which an adhesive polythene tape is to be applied 
as a bondbreaker on the undersurface of the joint.  The rate quoted for jointing material must allow for 
these measures. 

The Engineer must approve all such jointing materials and detailed written recommendations for use 
must be obtained from the manufacturer with the materials. 

48.0 EPOXY COMPOUNDS 

All epoxy adhesives, paints and jointing compounds are to be approved by the Engineer prior to use, 
and used strictly in accordance with the written recommendations of the manufacturer which the 
Contractor shall not fail to obtain. 

49.0 QUARRY TILES 

Not Used 

50.0 GLAZED CERAMIC WALL TILES 

Not used 

51.0 LIME 

Lime shall be of approved manufacture, well burnt, and of uniform quality conforming to SAZS A15.  It 
shall be slaked at least three weeks before being used and shall contain not more than 10% 
(ten per cent) impurities. 

52.0 PVC FLOOR TILES 

Not used. 

53.0 POLYTHENE SHEET 

Polythene sheet for waterproofing membranes shall be "Tarkon" sheeting or similar approved, 
0,25mm thick and black in colour. 

Polythene sheet for use elsewhere shall be clear, 0.15 mm thick for use around the no-fines drainage 
layers where required and, unless otherwise specified, 0,125 mm thick for use under domestic floor 
slabs, where concrete is cast against earth, and elsewhere. 
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54.0 VINYL SHEET 

Not used 

55.0 PAINT 

Not Used 

56.0 GLASS 

Not Used 

57.0 GALVANISING 

Where specified as galvanised, steelwork shall be hot-dipped galvanised with a coating of 0,61 kg/m2 
in accordance with BS729. The Engineer will require test certificates to be submitted. 

58.0 ELECTRICAL EQUIPMENT 

Not used 
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TECHNICAL SPECIFICATION 

PART 2: EARTHWORKS 
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 PART 2: EARTHWORKS 

1.0 NATURE OF MATERIALS 

Bidders must satisfy themselves that their excavation rates submitted allow for dealing with all 
materials and conditions encountered and for adequate dewatering arrangements to ensure that 
excavations are maintained in a safe condition while permitting construction to proceed unhindered. 

2.0 STAND PEGS 

Before starting any work the Contractor must locate, mark and protect all Surveyor's stand pegs in the 
vicinity. These pegs must not be covered with spoil or moved nor in any way disturbed. Should any 
pegs be moved, the Employer will arrange for them to be replaced in their correct position at the 
expense of the Contractor to whom an account will be rendered or alternatively the cost will be 
deducted from the contract payments. 

All stand pegs must be exposed for inspection upon completion of the Contract. The Land Survey Act 
prescribes a penalty for disturbing, wilfully damaging or destroying any beacon, and forbids the 
placement of pegs by anyone except a registered Land Surveyor. 

3.0 CLEARING SITE 

3.1 CONTRACTOR'S GENERAL RESPONSIBILITY 

The Contractor shall exercise care to preserve the natural landscape and shall conduct his 
construction operations so as to prevent any unnecessary destruction or defacing of the natural 
surroundings in the vicinity of the Works.  Except where clearing is required for permanent works and 
approved temporary works, all trees and shrubs shall be protected from damage by the Contractor's 
construction operations.  Movement of crews and equipment over routes provided for access to the 
work shall be performed in a manner to prevent damage to services and property.  

At the time of initial clearing, grass should be cut and thereafter kept short, but it should not be 
removed until the progress of the work requires it.  Trees clear of the foundation areas of structures 
and roads should be felled only with the approval of the Engineer, as it is desired to preserve selected 
trees. 

On completion of the work and in addition to all other requirements of the specifications all work areas 
should be smoothed and graded in a manner to conform to the natural appearance of the landscape. 
Where unnecessary destruction or defacing has occurred as a result of the Contractor's operations, 
the same shall be repaired, replanted or otherwise corrected at the Contractor's expense. 

Where site clearance is necessary for the construction of permanent works, the Contractor shall clear 
the surface of the ground, removing all trees and undergrowth complete with stumps and roots, and 
also boulders and debris. Timber suitable for use as firewood shall be cut and removed completely 
from the Site by the Contractor. All other material resulting from clearing is to be removed completely 
from the site or disposed of in an alternative approved manner.  

During the performance of construction operations, the Contractor shall carry out whatever measures 
are necessary to reduce dust nuisance. The Contractor will be held liable for any damage resulting 
from dust originating from his operations. The cost of sprinkling or other methods of controlling dust 
shall be included in the bid prices for other items of work. 

When clearing Site, the Contractor shall take every precaution to minimise the removal of topsoil 
except as otherwise specified for construction purposes. 

Clearing for excavation in the water treatment works is to be included in the rates for excavation.  

3.2 PIPELINES 

The ground along the route of pipelines and sewers, whether they are above or below ground level, is 
to be cleared, where practicable, for a total width of 6 metres, generally 3 metres on each side of the 
centreline of the pipeline but this will be varied to suit site conditions.  Grass should only be removed 
over the width of the pipe trench. 

The cost of additional clearing required by the Contractor for his own purposes shall be deemed to be 
included in the bid rates for clearance and/or excavation. 
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4.0 SETTING OUT THE WORK 

The Contractor's attention is drawn to the General Conditions of Contract which make him responsible 
for the true and proper setting out of the works. The Contractor will be provided with plans and 
sufficient reference pegs at the Site of Works to enable him to set out the work. 

No work shall commence upon any portion of the Contract until such time as ground levels have been 
taken by the Contractor in an approved manner, and checked and accepted by the Engineer to 
ensure that a firm basis has been established for measurements and setting out purposes. Should the 
Contractor fail to comply with this requirement, the Engineer reserves the right to base the final 
measurements on other survey data. 

Once the Engineer has placed datum and reference pegs, the Contractor shall be responsible for 
preserving them and for all further setting out and levelling. 

5.0 SIGHT RAILS 

Sight rails shall be erected by the Contractor at his own expense along the line of any pipe trench at 
convenient intervals not exceeding 100 metres. Sight rails shall be of substantial construction and 
painted on both sides in black and white in such a manner as to indicate clearly the lines and levels; 
suitable boning rods shall be provided for use with them. 

Each sight rail shall consist of two posts firmly planted, one on either side of the trench, and a 
horizontal rail 150 mm deep with the top edge planed true and smooth, firmly fixed to the posts. The 
centre line of the pipe shall be indicated on each sight rail at both the front and the back. 

Sight rails shall be left in position until pipes are laid, and the Contractor will be held solely responsible 
for any errors in the excavation of the Work due to any cause whatsoever, including disturbance of 
sight rails or faulty setting out therefrom. 
 

6.0 PROTECTION OF EXISTING PIPES, CABLES, SERVICES AND STRUCTURES 

 

Before commencing any excavation, the Contractor shall obtain full information with regard to the 
position of any water mains, cables and other services that may be encountered, and shall notify the 
proprietors concerned before commencing excavation in the vicinity. He shall exercise the utmost 
care not to disturb or damage services or structures. 

Where trenches cross any services or structures, excavation shall be carried out, wherever possible, 
by means of headings so as not to disturb them. If electric and telephone cables are exposed in the 
course of excavation, the Contractor shall immediately notify the proprietors concerned and shall not 
refill the trench around such cables until the cables have been inspected and passed in writing as 
intact by their respective owners. 

7.0 GENERAL METHOD OF EXCAVATION 

On completion of preliminary clearing as previously described, the areas to be occupied by the Works 
shall be stripped of all surface soil and vegetable matter. All material that is suitable for top soiling and 
finishing off embankments shall be carefully laid aside to be used for this purpose towards the 
completion of the Works. Unsuitable material shall be disposed of by the Contractor in a manner and 
to places in the vicinity approved by the Engineer.  The cost of stripping topsoil shall be included in 
the rates for excavation, unless the Engineer includes a specific item in the Bill of Quantities.  

Excavations shall thereafter be taken out first to any general levels to which the ground has to be 
reduced and thereafter for foundations, footings, etc, to the depths indicated or to such greater depths 
as may, by decision of the Engineer, be necessary to ensure a satisfactory foundation. 

Where outside shuttering to concrete work is to be fixed, the excavation is to be taken out to an extra 
width of 600 mm all-round the outline of the structure and payment will be made for the additional 
excavation. The Engineer, however, may order that excavation is to be taken out to the net outline of 
concrete work in order that the vertical excavated surface may act as a mould to the concrete work.  
Payment will then be made for cutting, trimming and shaping vertical excavated surfaces to the 
required net outline of the work. 
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The Contractor shall carefully separate and stockpile the material excavated in accordance with its 
suitability for backfill around pipes or against concrete structures, for top soiling, general filling and 
embankment, etc.  Any additional work resulting from his failure to take every precaution in this 
respect shall be done promptly and at his own expense. 

8.0 TRIMMING PERMANENTLY EXPOSED EXCAVATIONS 

Any rock or boulder appearing in the face of a cutting shall be trimmed back to within the tolerances 
specified.  In addition, any such rock or boulder, which in the opinion of the Engineer is unstable, shall 
be completely removed and the resulting void filled with compacted material to the approval of the 
Engineer. 

No additional payment will be made for over break or over-excavation unless ordered by the Engineer 
for the removal of material unsatisfactory for foundations.  Where ordered by the Engineer, 
permanently exposed bottoms and sides of excavations in rock shall be trimmed to conform to the 
specified tolerances and to give a sightly appearance. Payment will be made at the rates for trimming 
excavations for receiving concrete. 

9.0 TRIMMING EXCAVATIONS FOR STRUCTURES 

After excavation to within 50 mm of the depth for any concrete structure or the blinding layer 
(where specified) for it, the excavation shall be carefully trimmed to receive the concrete, which shall 
be placed immediately trimming is complete. 

Any blinding layer shall have a minimum thickness of 50 mm and no additional payment will be made 
for over break or over-excavation beyond this limit unless ordered by the Engineer for the removal of 
material unsatisfactory for foundation. Unless so ordered, extra excavation for any purpose including 
the removal of shattered material will be at the Contractor's expense as will be the additional concrete 
required to refill these excavations. 

The Bill of Quantities has rates to cover trimming. Items are provided in the Bill for trimming the 
vertical sides of all excavations where ordered by the Engineer to serve as a mould for concrete.   

10.0 APPROVAL OF EXCAVATION 

The Engineer shall inspect and approve the material upon which major structures are to be founded at 
a stage when the excavations have been completed but not finally trimmed, and when the nature of 
the whole foundation is clearly visible at one time. 

In the case of major structures, the Contractor shall ensure that the Engineer is given at least ten days 
notice of the date upon which the work will be ready for this inspection. 

11.0 EXCAVATION OF TRENCHES, DIMENSIONS AND PROTECTION 

11.1 GENERAL 

Unless the Engineer approves otherwise in writing, trenches for pipes shall be excavated to widths 
600 mm greater than the outside diameter of the pipes, rounded up to the nearest 50 mm.  No 
additional payment will be made for any variation in trench width which the Contractor may require to 
suit his method of working unless such variation is specifically ordered by the Engineer.  Bidders must 
therefore allow in their billed rates for any variations to the above-mentioned nominal width which they 
may require. 

The Contractor's decision to excavate for pipes by open trench or heading shall at all times be subject 
to the approval of the Engineer, and all excavations shall be executed carefully to the line, levels and 
grades shown on the Drawings or given by orders in writing by the Engineer. 

11.2 EXCAVATION OF TRENCHES 

Where longitudinal sections are provided, chainages and details are to be taken from the longitudinal 
sections, and not scaled from the plans.  Pipeline and sewer trench depths may differ from those 
shown on the Bid Drawings as the Engineer may wish to vary these on Site. 

The Contractor is required to carry out a long section survey of the centre line, as indicated to him by 
the Engineer, of the pipe trench picking up ground levels every 50 m or at changes of slope.  He will 
also be required to place reference pegs which will not be disturbed at least every 100 m.  An item 
has been provided in the Bill of Quantities for this. The Engineer thereafter will afford the Contractor 
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levels at intervals which, when read in conjunction with the longitudinal section, will indicate the depth 
of excavation at the pegs, and the Contractor shall be entirely responsible for obtaining a true and 
even grade between pegs   

Bidders are to make a close and careful inspection of the whole site so as to inform themselves fully 
of the nature of the ground to be excavated, the necessity or otherwise for timbering or side sloping, 
and generally to make themselves fully acquainted with all materials that will affect the pricing of the 
work. Despite any information given, the Contractor's prices will be held to be fully inclusive of all 
works, materials and labour necessary to execute the trenching in the manner and to the conditions 
as specified elsewhere in this Specification. 

Wherever sandy material free from stones and clay is encountered in the excavations, the Contractor 
shall take care not to deposit this in the spoil dumps alongside the trench so that it is covered by stony 
or clayey material, but shall deposit it in such a manner and position that it is readily available for the 
purpose of refilling around and above the pipes as specified in the relevant Clauses of this 
Specification. No extra payment will be made to the Contractor for keeping the sandy material 
separately available, and the Contractor shall replace, free of charge, any sandy material which has 
been contaminated with stones, clay, etc due to his negligence.  

The length of open trench in advance of the completed pipeline or sewer shall not exceed 500 metres 
without the written permission of the Engineer. 

No special payment will be made for side sloping or timbering trenches and, until the trenches are 
refilled, the Contractor shall be entirely responsible for preventing falls, slips or cavings, and for the 
safety of the work or men on the Site.  

12.0 CROSSING RIVERS, STREAMS AND WATERCOURSES 

Items will be provided in the Bill for the additional work involved in elevated crossings of pipes over 
rivers and streams where necessary but otherwise no additional payment will be made for trenching, 
pipelaying or backfilling across any water-course. 

13.0 CROSSING ROADS AND PROVIDING TRENCH BRIDGES 

An item has been provided in the Bill of Quantities for excavation at roads. This will include the 
selection and stockpiling of material from the top layers to reinstate the surface, compaction to 100% 
LCE in the top later and refilling of the trench if for any reason it settles. Contractor must allow in his 
rates in the excavation section of the Bill for the additional work of every kind involved in crossing 
roads, or access to work areas and buildings. Work of this kind shall be carried out entirely in 
accordance with all requirements of the Employer, whether these relate to method or to timing. 

When trenching across roads the Contractor shall provide uninterrupted passage for vehicles and 
pedestrians and will be entirely responsible for making all necessary arrangements with the 
Authorities concerned.  Any interruption of traffic, however brief, shall be permitted only with the 
express permission of the Engineer. The same principles shall apply at work areas or building 
accesses where the Contractor shall arrange his operations so that the owner/tenant is not 
inconvenienced. 

To allow vehicles to cross trenches, steel trench bridges are to be provided at least 8 metres wide for 
road crossings and 3 metres wide for entrances to work areas and buildings. The bridges are to be 
suitably constructed out of steel plate and sections pegged to prevent movement. There are to be 
sufficient bridges available to suit the lengths of trench to be opened at any one time. The extent of 
each vehicular crossing is to be clearly demarcated by means of drums or handrails painted white. 

Pedestrian crossings of the trench shall be by timber bridges provided at each vehicular crossing or 
elsewhere where ordered. These bridges are to have handrails one metre high on either side, are to 
be at least one metre wide and are to be at least  1,5 metres longer than the trench width. 

Items are provided in the Bill for the provision and use of trench bridges, the compaction of refilling 
and the provision and compaction of road gravel. 

14.0 REMOVAL OF UNSUITABLE MATERIAL 

Where directed by the Engineer unsuitable material and anthills encountered in cuts or under fills shall 
be removed to waste.  The waste material shall neatly dumped and spread to the satisfaction of the 
Engineer.  Cavities formed by the removal of unsuitable material shall be backfilled with approved 
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material to a density not less than 93% HCE.  Removal shall be paid as cut to waste and refill as 
compacted material. 

15.0 SERVITUDES 

Work within ZESA powerline and any other servitudes is to be carried out entirely in accordance with 
all requirements of the Employer and/or of to whom the servitude is attached, whether these relate to 
the method or to timing. 

16.0 CONSTRUCTION OF EMBANKMENTS 

 NOT USED 

17.0 DISPOSAL OF SPOIL AND SURPLUS SOIL 

It is the Contractor’s responsibility to establish the method to be used in refilling, as detailed in the 
relevant Clauses below, before commencing excavation and if he fails to do this he will be required to 
make good any error without extra payment. 

All material excavated and required for refilling shall be neatly stacked alongside the excavation, care 
being taken to restrict the area covered so as to cause as little obstruction as possible and to avoid 
damage to property and structures by the material so stacked. 

In addition, spoil must be kept at least l metre from the edge of an open excavation in order not to 
endanger the stability of the sides, and this distance shall be increased without extra charge if the 
Engineer so directs. Soft, sandy material suitable for refilling around the pipes and structures should 
be readily available for the purpose after the stacking has been done and not be covered by 
unsuitable materials.  Access to the side of the trench shall be provided wherever it facilitates the 
work or is ordered by the Engineer. 

All road material which is disturbed shall be carefully laid aside, screened and restored to place on 
completion of refilling and any deficiency shall be made good by the Contractor at his own expense. 

Stormwater and drain channelling, kerbing and paving consisting of monolithic concrete which has to 
be broken up during excavation shall be either reduced in size so as to be suitable for making good 
any deficiency of road metal or for refilling trenches or carted away to spoil dumps as ordered by the 
Engineer.  Where such channelling, kerbing or paving consists of dressed stone, bricks, precast 
concrete slabs or the like, they shall be carefully lifted and set aside nearby where directed by the 
Engineer. All channelling, kerbing or paving disturbed during the course of the work shall be 
reinstated by the Contractor, who will be paid for such work on a daywork basis.  Any deficiency of 
dressed stone, brick, precast concrete or similar units shall be made good by the Contractor at his 
own expense. 

During the execution of the Works, the Contractor shall afford every facility for maintaining traffic with 
as little inconvenience to the public and to other Contractors or the Employer's workmen as is 
reasonably possible, and while excavated material may generally be stacked alongside the trench, it 
must be removed to such other position as the Engineer may direct if at the trench side it proves to be 
an obstruction or an undue inconvenience to traffic. 

Should it be necessary to import selected material for backfill from sites at a distance or to remove 
surplus excavated materials to waste on sites designated by the Engineer, the Contractor shall 
arrange transport for which he will be paid.  The method of payment for importing or exporting soil will 
be described in the Bill of Quantities. 

No payment will be made for moving soil for distances less than 0,5 km and the rates for excavation 
shall be deemed to cover such work. 

18.0 BLASTING/ROCK REMOVAL 

In order to prevent any damage to the existing water pipelines, conventional blasting of rock material 
will not be permitted. The Contractor is to price for alternative methods of rock removal like use of 
chemical rock splitting agents or similar. The Contractor is to program his work so that, as far as is 
reasonably practicable, blasting is carried out well in advance of any adjacent new construction. If 
blasting causes any damage, the Contractor shall at his own expense carry out repair or restoration 
work as directed by the Engineer and is to be fully and solely responsible for all such damage and any 
claims that arise therefrom. 
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The adopted method of rock excavations shall be non-explosive and the utmost care shall be taken to 
avoid unnecessary over break. The volume of rock excavation to be measured for payment purposes 
will be strictly limited to the net outline required for the excavation; however, refilling to any over break 
which in the opinion of the Engineer results from the nature of the geological formations and is 
consequently unavoidable will be measured and paid for at billed rates for the class of fill material 
used. All other over break shall be made good at the expense of the Contractor and in the manner 
ordered by the Engineer. All blasted material shall be cleared up and disposed of as the Engineer 
instructs. 

The Contractor shall take particular care to observe every precaution when blasting in the vicinity of 
buildings, structures or services. Blasting will not be permitted in any situation where it is likely to 
endanger any such works, and in these situations rock must be removed by drilling and wedging or 
barring or by any other approved method which will not cause damage. Plantations and crops shall 
also be safeguarded from danger. 

Protective plates, mats or screens, to the approval of the Engineer shall be used at all times. These 
are to be fixed in position at a height above the natural rock which allows for the increase in volume of 
the rock due to the blast. 

The Contractor shall warn all persons in the vicinity each time of his intention to blast and shall station 
men with flags, horns and whistles wherever necessary to prevent persons, animals and traffic from 
entering or remaining within the danger zone. 

The Engineer shall forbid blasting if he considers that it will be dangerous, or that the Contractor has 
not taken adequate safety precautions and the Contractor shall obey such instructions immediately. 

19.0 TIMBERING AND STRUTTING OR SIDE SLOPING 

The Contractor's rates for excavation shall allow for any timbering and shoring required and in this 
connection attention is drawn to the Factories and Works Regulations in regard to the minimum 
standards for timbering excavations. No blasting will be permitted during the hours of darkness 
without the Engineer's approval. Such approval will only be given in times of emergency. 

The Contractor shall assume full responsibility for the safety of excavations, and shall carry out all 
measures necessary to make the work secure, by timbering and strutting the excavated face or by 
side sloping where it is not required to act as a mould to concrete work.  All timbering and strutting 
must be of sufficient strength and suitably arranged to permit the placing of concrete and formwork 
and the laying and jointing of pipes; it must be possible to remove the timber readily as the work 
proceeds. 

If at any time the Engineer considers that an excavation requires additional timbering or support, he 
may direct the Contractor to provide whatever additional support he considers necessary; the 
Contractor shall then immediately comply with all these directions without additional charge. 

Where trenches are timbered and shored, they shall be left thus until after laying and jointing and 
testing of pipes, and the Contractor's prices must provide for, and will be held to be inclusive of the 
cost of the use of such timbering and shoring for the whole of this period. 

Where an order in writing is given by the Engineer for timbering to be left in place, payment will be 
made at an agreed rate if there is not a provisional item in the Bill of Quantities to cover such a 
contingency.  The methods of timbering most commonly required will be:- 

(a) Single walings of 225 x 75 mm timber, strutted at right angles with steel trench struts at centres not 
exceeding 2 metres. 

(b) Double walings, the upper set normally 1 metre below ground level and the other lower but clear of 
all construction work, both strutted in the same vertical line. 

(c) Poling Boards of 225 x 75 mm timber placed vertically on each side of the trench at a spacing not 
exceeding 1,5 metres and supported by strutted walings.  Intermediate poling boards, ie those 
between struts, may be 225 x 50 mm and wedged back from the walings; this system shall be 
used where the ground is soft and there is a danger of slips and the spacing of the poling boards is 
to depend upon the nature of the ground.  In very bad ground these will be placed side by side, so 
that the sides of the trench will be afforded continuous support. 
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In areas where shrinkage can occur the method of timbering must allow tightening of props each day. 

20.0 ADDITIONAL EXCAVATION BELOW UNDERSIDE OF PIPE IN ROCK OR CLAY 

Where rock, clay or other material occurs, of such a nature that a firm and even bed cannot be readily 
obtained for the proper grading of pipes, the Contractor will be required to excavate the trench to a 
depth of 150 mm below the required grade of the underside of the pipe for the full specified width of 
the trench and shall refill this space with approved filling properly compacted to 95% Lower 
Compactive Effort, as determined by test described in SAZS 185, Part 1, before laying commences. 

The items in the Bill of Quantities allow for excavation, refilling and compaction. 

As an alternative, concrete bedding may be specified, and an item is also allowed to cover the 
additional excavation, concrete and any shuttering required. 

21.0 TRIMMING OF TRENCHES 

All trenches for pipes are to be trimmed to the correct grades, as shown on the Drawings or directed 
by the Engineer.  If, in trimming, the Contractor should remove more ground than is required to secure 
the proper grade for the pipelines, and if, on account of this, it becomes necessary by further 
excavation to regrade the trench, the Contractor must at his own cost carry out such further 
excavation and regrading or shall fill such excess excavation with Grade 3 concrete, properly 
consolidated gravel, or other approved filling as directed by the Engineer. 

The cost of trimming in any material shall be included in the relevant rate for excavation. 

22.0 JOINTING HOLES 

Jointing holes shall be cut of sufficient length, width and depth to allow for proper making of pipe joints 
and proper inspection of joints during testing.  No specific payment will be made for forming or filling 
jointing holes and the cost of this work must be provided for by the Contractor either under the rates 
for trench excavation or in the rates quoted for laying and jointing pipes, valves and specials. 

The same arrangement shall apply to the forming of holes where required for the removal of pipe 
slings. 

23.0 CONTRACTOR'S LIABILITY IN EXCAVATION 

The Contractor shall be responsible for making good or having made good, at his own expense and to 
the directions of the Engineer, any slips, falls, cavings-in of ground, damage to walls, roads, railways, 
sewers, drains, pipes, cables, structures or other works, and shall indemnify the Employer against any 
claims made in respect of loss of life, or injury or damage to persons, animals or things caused by 
reason of his works or through causes in his control. 

The same shall apply to any over-excavation beyond the dimensions specified, shown on the 
Drawings or ordered by the Engineer, or to any resulting damage. 

Where ordered by the Engineer, the Contractor shall at his own expense fill all slips, falls or over-
excavation with concrete of whatever mix may be specified, selected material compacted to the 
approval of the Engineer, dry rubble or other approved material. 

The Contractor's prices will be held to cover all liabilities in this respect, and the Employer shall have 
the right, if he shall have suffered loss from such causes, to deduct the value of such loss from any 
monies due or that may become due to the Contractor. 

24.0 DEWATERING 

The Contractor shall take responsibility for all risks associated with water, whatever the source or 
cause, and shall so properly deal with and dispose of water as to ensure the safety of the excavation 
and not impede the progress of the Contract.  He shall supply and use sufficient machinery, including 
all pumps, coffer dams, troughs, sumps, pipes, drains and everything required, and also provide 
labour and undertake the necessary pumping, baling and other work necessary to ensure that the 
excavations are kept sufficiently dry to avoid the necessity for the adoption of special precautions in 
pipelaying or concrete work, all without extra charge beyond the Contract Price. 

All side channels, sumps or temporary excavations used for dewatering are to be formed, maintained 
and used outside and clear of the main works and shall be refilled and compacted when no longer 
required. 
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So that the foundations may not be impaired, the excavations shall at all times be kept free of water 
until they have been inspected, approved and safely covered with concrete.  If the Contractor should 
fail or neglect thus to protect the excavations, he shall at his own cost rectify any damage caused by 
carrying out further excavation and refilling with concrete if ordered in writing by the Engineer. 

25.0 STORMWATER AND SEEPAGE 

All excavations are to be protected against flooding or damage by storm flow and seepage, and the 
Contractor's prices will be held to allow for such protection and for any rectification that may be 
required should his works fail to provide complete protection. 

The Contractor is barred from evading these requirements by pleading that he allowed only for dry 
weather work. 

26.0 REFILLING OF EXCAVATIONS 

26.1 GENERAL REQUIREMENTS 

If compaction is done by hand, it is to be carried out with rammers of approved type and of weight not 
less than 5 kg.  At least two men are to be engaged in ramming to every man engaged in filling.  
Water shall be added in the correct proportion to aid compaction and shall be carefully and uniformly 
mixed into the soil.  No filling shall be deposited in water except with the written consent of the 
Engineer. 

Suitable measures shall be taken to minimise erosion of the refilled excavations during wet weather 
and to avoid the formation of waterways along trenches. 

Under no circumstances will the Employer be held responsible for structures or pipes floating due to 
flooding by stormwater or seepage and the Contractor is to ensure that at all times storm flow is 
excluded, and seepage removed, from the excavations and that pipelines are kept full of water where 
possible. 

Where the soil obtained from any excavation is considered insufficient or unsuitable for refilling, the 
Engineer may order the Contractor not to use excavated material for refilling of trenches.  The 
Contractor will then be required to obtain from borrow pits sand or soil to be approved by the 
Engineer, to cart all required quantities to the sites specified and to remove any unsuitable excavated 
soil to a dumping area to be indicated by the Engineer.  Payment will be made for excavating, 
transporting and offloading this imported refilling material, and items are provided in the Bill of 
Quantities for this purpose. 

No payment will be made for moving spoil from one point on the Works to another for any purpose 
where the two points are not more than 500m apart, nor for making good any deficiency in refilling or  
banking material due to the negligence of the Contractor. 

26.2 REFILLING OF TRENCHES TO 300 MM ABOVE PIPES AND SEWERS 

Refilling around pipes is to be carried out as pipe laying proceeds but no material is to be filled in over 
the joints or around specials until these have been inspected, tested and approved by the Engineer 
and permission is given by him for this refilling to be done.  Specially selected soft material without 
stones is to be used for filling in around the pipework and to a height of at least 300 mm above the top 
of the pipe and this material is to be thoroughly and evenly compacted to 95% Lower Compactive 
Effort determined by testing. The item in the Bill of Quantities allows for this material to be sieved. 

In backfilling around HDPE pipes, careful tamping of the fill at the sides of the pipe shall produce a 
small elongation of the vertical diameter which is later overcome by the load of the fill on the top of the 
pipe. Care must be taken to avoid side shift of the pipe. The material above the pipe is to be lightly 
compacted only so as to avoid distortion. 

26.3 REFILLING OF TRENCHES AND OTHER EXCAVATIONS IN OPEN COUNTRY 

Having complied with the sub-clause above, the Contractor may then refill the remainder of an 
excavation in open country, or where approved by the Engineer, without compaction. 

On completion of backfilling, the excavation shall be banked to a height of up to 500 mm above the 
general ground level to allow for settlement and the Contractor shall be responsible for making good 
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in any area where the back filling subsides below ground level when called upon to do so at any time 
up to the expiry of the Defects Liability Period without additional payment. 

26.4 REFILLING OR BANKING AGAINST STRUCTURES 

Refilling or banking against water-retaining structures will only be permitted after completion of 
satisfactory testing for watertightness. 

Only specially selected fine soil shall be placed in contact with structures, and the Contractor shall 
ensure that no stones, rocks or boulders come into contact with their surfaces.  Accordingly all 
material required for banking is to be carefully sorted and selected and any material which is 
considered by the Engineer to be unsuitable for this purpose must not be used.  Where suitable 
material is obtainable from the excavations, it may be run direct into position and compacted to form 
the banking in a manner described later in this Clause, but where this is not possible, arrangements 
must be made by the Contractor for stacking the material in position around the Site of the Works, 
where it will not interfere with the progress of the work under this or any other Contract, and will not 
endanger the stability of the ground in the vicinity of the excavation. 

The height of the filling shall be kept reasonably uniform around the structure as the work proceeds to 
avoid any unbalanced force which might produce movement.  Immediately prior to the completion of 
any portion of the Works the surfaces of all banking shall be carefully trimmed to the lines, levels and 
grades required at that time and made up or reduced where necessary to obtain uniformity of the 
surface.  Where provision is made in the design for subsequent settlement the Contractor shall, at the 
request of the Engineer during the Defects Liability Period, promptly make good any settlement below 
the final levels specified.  He shall therefore ensure that the initial compaction of the embankment is 
adequate to avoid settlement below the final levels but nevertheless, unless otherwise specified, 
banking and earth filling is to be compacted to a density not less than 95% Lower Compactive Effort. 

26.5 COMPACTION AT ROAD CROSSINGS IN BUILT-UP AREAS AND WHERE ORDERED 

Where a pipeline or sewer runs along and across roads or at any excavation where directed by the 
Engineer, backfilling is to be compacted in 200 mm layers to 95% Lower Compactive Effort to the full 
depth of the excavation and an item will be included for this work. 

Where ordered the Contractor may be required to backfill the top 450 mm of trench at road crossings 
with a suitable gravel compacted in 150 mm layers to densities up to 100% Lower Compactive Effort 
and items have been included for the supply and compaction of the gravel. 

27.0 CLASSIFICATION OF MATERIALS EXCAVATED 

The bid prices per linear metre or per cubic metre of excavation will be held to apply to any class of 
material which may be encountered, but additional payment will be made over and above these prices 
for excavation in rock, as hereunder defined, at the bid prices per cubic metre for such rock. 

"Rock" will be held to be material the practicable excavation of which, in the opinion of the Engineer, 
necessitates the use of explosives.  When encountered in trenches or similar restricted excavations 
not suitable for excavation with mechanical equipment, solid boulders exceeding 0,2 cubic metres in 
volume and giving a clear ringing sound when struck with a hammer will be classified as rock. 

"Soft Material" will be held to be any material other than rock. 

The Contractor's claims for extra payment for rock will not be recognised unless the relative 
measurements of the material are certified by the Engineer, and payment will then be made at the 
rate billed irrespective of the method of excavation. 

28.0 VARIATION IN QUANTITY OF ROCK 

Whether the quantities of rock are billed as Provisional or not, any guarantee for the accuracy of these 
quantities is specifically disclaimed.  The rates quoted must cover the whole cost of removal 
irrespective of the actual quantities encountered during the work, and no alteration to these rates will 
be authorised. 

29.0 TOLERANCES FOR PERMANENTLY EXPOSED EARTHWORKS 

All work shall be constructed to the exact lines, grades and dimensions specified.  However, 
inadvertent variations will be permitted to the extent stated below.  Measurement for payment will be 
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to the exact lines, grades and dimensions; provided that the Contractor shall not make use of 
tolerances for the purpose of reducing the actual quantities below those measured. 

Tolerances 

(a) Outer slopes of embankment – departure from specified outline:  Plus 300mm 

         Minus 50mm 

(b) Crest level of embankments - departure from specified level:  Plus 75mm 

          Minus 50mm 

(c) Slopes of cutting - departure from specified outline:   Plus 200mm 

          Minus 200mm 

30.0 BASIS OF MEASUREMENT AND PAYMENT FOR EARTHWORKS 

30.1 GENERAL 

The bid prices for excavation and refilling in any class of material shall be deemed to cover surface 
clearing, cutting all trees, removal of tree roots, removal of stone, brick or precast concrete slabs, 
channelling, kerbing and paving and making good any breakages or deficiencies thereof, side sloping, 
timbering, shoring, strutting, working at any time of year, stormwater and drain diversion and 
protection, maintenance of clear passage for storm and subsoil water, dewatering, grading, trimming, 
forming holes for joints and slings, protecting water mains, sewers, cables, services and structures, 
barricading, watching, lighting, maintaining accesses, refilling, compacting, excavating, supplying and 
carting suitable material for refilling if deficiency is due to Contractor's improper dumping in spoil 
heaps, supplying water for dampening refilling material, spreading surplus material, clearing up site on 
completion, maintenance and all contingent work specified or required which is not specially listed in 
the Bill of Quantities.  The Contractor's rates for excavation shall be deemed to include the cost of any 
side sloping or timbering which may be necessary for safety, and no additional payment will be made 
for such work. 

No payment will be made for forming spoil dumps, whether temporary or permanent, as the prices for 
excavation will be held to include the removal of excavated material to spoil dumps at approved points 
within the curtilage of the Site, the shaping of such spoil dumps if permanent and the return or double 
handling of material from temporary spoil dumps to the slopes, lines and levels shown or ordered. 

30.2 CLEARING SITE 

Clearing site is included in the rates for excavation. 

30.3 PIPE TRENCHES 

Excavation and refilling of pipe trenches will be measured and payment made at either:- 

(i)  a rate per linear metre of trench, or 

(ii)  a rate per cubic metre based upon the product of the mean depth from ground level to the invert 
level of the pipe, the width of trench specified below and the net measured length of the trench. 

Note: Where different depth bands are detailed in the Bill of Quantities, payment for any 
section of trench will be made under one depth band only. 

Widths of trenches will be reckoned as being the external diameter of the pipe to be laid plus 600 mm, 
rounded up to the nearest 50mm. The depths of the trenches will be reckoned to the invert level of the 
pipe, and the Contractor must allow in his prices for the additional excavation to the underside of the 
pipe, and for forming holes for joints and slings. The Contractor’s rates must also allow for refilling and 
compaction to 300 mm above the pipe as specified in Clause 26.2 

Headings shall be measured and paid for as if open trenching has been carried out, but rock which is 
left unexcavated in the headings shall not be eligible for extra payment. 

30.4 OTHER EXCAVATIONS. 

All other excavations will be measured and paid for in cubic metres.  Measurement for payment is to 
be based on the dimensions shown on the Drawing or as ordered.  Where outside shuttering is 
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required by the Engineer for concrete structures a fixed allowance of 600 mm all round the outline of 
the structure will be paid for in addition to payment for shuttering. 

30.5 VALUE OF EXCAVATION BEFORE REFILLING IS COMPLETE 

When progress payments are assessed, the value of excavation shall be taken as 50% of any bid 
price for excavation and refilling, and the value of excavation and bulk refilling, but without final 
cleanup, as 90% of the total price. 

30.6 ROCK 

Excavation of rock will be paid for in accordance with the basis of measurement specified and at the 
bid rates. 

30.7 EXCAVATION BELOW UNDERSIDE OF PIPES 

Where ordered by the Engineer, excavation below the underside of pipes will be measured in cubic 
metres.  The width of trenches will be that specified above, the depth and length as ordered by the 
Engineer. 

30.8 TRIMMING 

Trimming the vertical sides of an excavation in any material where concrete is to be cast directly 
against the vertical excavated face will be measured in square metres. 

30.9 IMPORT OR EXPORT OF MATERIAL 

Material imported to or exported from the Site will be measured in cubic metres in its final compacted 
or unexcavated state respectively and paid for in cubic metres and cubic metre kilometres irrespective 
of the conditions and depth of excavation. 

30.10 EMBANKMENTS 

All material used in embankment will be measured in cubic metres of bank after compaction in place 
and settlement to the dimensions shown on drawings or given in writing by the Engineer. 
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TECHNICAL SPECIFICATION 

PART 3: PIPELAYING 
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 PART 3: PIPELAYING 

1.0 GENERAL REQUIREMENTS 

The pipes, valves, fittings and all necessary materials required for this Contract are all to be supplied 
by the Contractor except where otherwise stated and for this purpose drawings and schedules have 
been included which list the material needed in detail. Additional copies of these drawings and 
schedules accompany the document to assist the Contractor in obtaining quotations. 

The Contractor's rates are to cover supplying, taking delivery, transporting, loading, unloading, 
handling, inspecting, stacking, stringing, laying, jointing and testing the material. 

In executing all such work, the Contractor shall take every precaution to ensure the safe and efficient 
handling of material in such a manner that it shall in no way be damaged while under his care. Care in 
loading, offloading and laying is essential and all materials shall be lifted and carefully placed in 
position during loading or offloading operations without being dropped or subjected to impact. Bitumen 
sheathed pipes in particular must be carefully supported on sandbags or suitably padded skids at all 
times prior to laying. Wide slings and approved lifting gear are to be used for moving the pipes or 
completed pipeline sections. 

Bitumen sheathed pipes must have their lime wash protective coating maintained until the pipes have 
been backfilled.  

At the time of bidding, Bidders are to provide full details of the plant they propose using for a welded 
steel pipeline to enable them to weld the pipes together on site and for laying pipes in the trenches. 

Sight rails shall be erected along the line of all pipe trenches at convenient intervals not exceeding 
100 metres.  Sight rails shall be of substantial construction and painted on both sides in black and 
white in such a manner as to indicate clearly the lines and levels; suitable boning rods or travellers 
shall be provided for use with them.  The Contractor shall allow for all these costs in his unit rates. 

Each sight rail shall consist of two posts firmly planted, one on either side of the trench, and a 
horizontal rail 150mm deep with the top edge planed true and smooth, firmly fixed to the posts.  The 
centre line of the pipe shall be indicated on each sight rail at both the front and the back. 

 Sight rails shall be left in position until pipes are laid, and the Contractor will be held sorely 
responsible for any errors in the excavation of the Work due to any cause whatsoever, including 
disturbance of sight rails or faulty setting out there from. 

2.0 FACTORY INSPECTION AND TESTING 

2.1 GENERAL 

Every valve, pipe and fitting supplied to the Contractor for the contract, whatever the source of supply, 
shall be subject to inspection (and testing, where provided for in the appropriate Standard or specified 
herein) at the Manufacturer's factory by Inspectors to be appointed by the Engineer. At his absolute 
discretion, the Engineer may waive this requirement for standard items manufactured in accordance 
with appropriate quality control procedures (e.g. ISO 9000 series) and/or carrying the mark of a 
recognised national or international Standards Organisation, and or accompanied by an approved test 
certificate. 

2.2 PIPEWORK 

The Engineer’s Inspector shall be entitled to make regular inspections of all pipework during 
fabrication and prior to despatch, and to witness all tests carried out on pipework to establish 
compliance with relevant Standards and/or the requirements of this Specification. No pipework shall 
be delivered to Site without the prior approval of the Engineer or his designated Inspector. 

It is not anticipated that radiographic examination or hydraulic pressure testing of low-pressure 
pipework will be required on a regular basis. However the Inspector may call for radiographic 
examination of welds and/or a hydraulic pressure test on any item of pipework whenever he is not 
entirely satisfied after a visual examination. For high-pressure pipework and/or major pipelines, 
radiography and hydraulic pressure testing is mandatory, and appropriate items are included in the 
Bill of Quantities to cover this. 
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When instructed by the Inspector, the welds on pipes and specials shall be examined radiographically 
by either X-rays or Gamma rays, and the acceptance limits for welds shall be in accordance with BS 
2633. The test pressure for hydraulic pressure tests will be one and half times the maximum working 
pressure (including surge), at which pressure there shall be no sign of leakage or other defect of any 
kind. 

After application of the specified protective coatings the pipework shall be examined both visually and, 
when appropriate, by means of a Holiday Detector supplied by the Contractor. At least seven days 
prior to conducting the examination the Contractor shall inform the Engineer of his intention to 
examine the pipework and the Engineer’s Inspector shall be entitled to attend the examination. The 
entire surface area of bitumen-lined and fibreglass/bitumen-sheathed pipework shall be subjected to 
examination by a Holiday Detector operating at 10 to 15kV, and all holidays and defects shall be 
repaired to the satisfaction of the Inspector. 

The entire surface area of other protective coatings shall be subjected to examination in the presence 
of the Engineer by approved instruments supplied by the Contractor and designed to measure the film 
thickness and continuity of the protective coating system used and all defects shall be repaired in 
accordance with the coating system manufacturer's repair procedures to the satisfaction of the 
Engineer's Inspector. 

2.3 VALVES 

The Engineer's Inspector shall be entitled to inspect all valves at the supplier's premises during 
manufacture and prior to despatch, and to witness all tests carried out on valves to establish 
compliance with relevant Standards and/or the requirements of this Specification. No valves shall be 
delivered to Site without the prior approval of the Engineer. 

The Engineer will not normally require factory inspection or testing of valves manufactured in 
accordance with and bearing the mark of approval of a national or international Standards 
organisation. Once details of the valves are known the Engineer will notify the Contractor of any 
requirements for factory inspection or testing.  

Valves subject to factory testing shall be pressure tested on body and gate. Reflux valves shall be 
tested in accordance with the requirements laid down in SABS 144 or SABS 192, and sluice valves in 
accordance with SABS 664/SAZS 149 or SABS 191/SAZS 148 as appropriate except where modified 
in this Clause. 

(a) Visual and dimension checks shall be carried out on all valves and they shall only be 
accepted if they comply with the Specifications and Standards in every respect. 

(b) Casting faults may only be repaired on the written authorisation of the Engineer's Inspector. 

(c) Hydraulic tests shall be carried out on each valve to the pressure specified for that class of 
valve and each must withstand the test pressures without showing any signs of sweating or 
leakage. 

Bidders are warned that valves supplied ex-stock either from the factory or from an agent, may not 
have been tested in accordance with this Specification and must be returned to the manufacturer for 
testing if the Engineer so requires. At least seven days prior to conducting tests on returned valves, 
the Contractor shall inform the Engineer of the date of the tests and the Engineer's Inspector shall be 
entitled to attend the tests. 

3.0 SITE INSPECTION AND TESTING 

Every pipe, valve and fitting supplied to or by the Contractor, whatever the source of supply, is to be 
carefully inspected by the Contractor's Site Agent immediately it arrives on site, and carefully checked 
against the detailed specification both for manufacturing defects and for damage since manufacture. 
Any defect or damage shall be reported at once to the Engineer and the damaged or defective valve, 
pipe or fitting laid aside for his inspection, when he shall decide whether to permit repair of the item or 
to reject it.  

The Contractor is then to replace or repair the damaged valve, pipe or fitting and thereafter shall again 
submit the valve, pipe or fitting for inspection and approval by the Engineer, and the repaired valve, 
pipe or fitting shall not be laid until so approved. The Engineer will have the right to order the removal 
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from the site of any defective or damaged item which has not been so rectified and approved by him 
whether it has been laid and jointed or not. 

The Contractor’s responsibility for replacement or repair of any item supplied by the Employer will 
commence with his acceptance of the material at the point of delivery, and before acceptance, all 
materials must be inspected carefully and any damage reported to the Engineer. 

The duty of inspection is an onerous one which should be most painstakingly carried out in 
order to ensure that work is not interrupted by the belated discovery that the equipment or 
fitting supplied is unsatisfactory.  

4.0 LEVELS FOR PIPELAYER 

Immediately before pipelaying begins, the Contractor's Agent shall check the level of the pegs to 
which the pipelayer is to work. 

5.0 LAYING SEWERS, DRAINS AND PRESSURE PIPELINES 

5.1 BEDDING GENERAL 

The bedding will be as specified by the Engineer. 

5.2 BEDDING ON CONCRETE 

Where this bedding is specified pipes will be laid and bedded solid on their barrels on Grade 10 (20) 
concrete.  The base of the concrete bed shall extend no less than 75 mm beyond the outside of the 
pipe at an angle of 45º so that the bottom quarter of the circumference of the pipe is bedded solid on 
the concrete.  Each pipe shall be laid leaving the joint free for caulking and collaring. 

The amount of concrete used shall be calculated using the nominal outside diameter of the sewer 
pipes as given by the relevant Standard, or by the manufacturer where no Standard exists, and paid 
for at the rate entered in the Bill. 

5.3 BEDDING ON SELECTED FILL 

Selected fill may be material selected from the excavation of the trenches or imported.  Where the 
Engineer directs that the pipes are to be bedded in selected material resulting from the excavation of 
the trenches, no payment will be made for the import of spoil. 

Where this bedding is specified, the trench will be excavated to a depth of 150 mm below the 
underside of the pipes.  Selected fill will then be placed in the bottom of the trench, watered and 
compacted to achieve a density of 95% Lower Compactive Effort.  The surface of the selected 
material will be trimmed to a final correct level for the bedding of the pipe, joint holes formed and the 
pipes laid and jointed.  The entire preparation of the bed shall be to the satisfaction of the Engineer. 

The amount of selected fill to be placed in the trench must be sufficient for a layer slightly thicker than 
150 mm to remain after compaction, so that after trimming the pipe can be laid true to line and level. 

Whatever the source of any material to be used as imported fill, the Contractor will be required to 
clear a suitable site for a borrow pit, excavate, load, transport, offload and place the material as 
directed. 

The quantity of imported fill to be paid for in the Bill of Quantities will be calculated using the nett 
cross-sectional area of fill, ie the gross cross section to the specified trench width less the cross 
sectional area of the pipe. 

The Contractor shall be paid for importing material to site in accordance with the rates billed. 

5.4 LAYING 

The Contractor shall re-inspect every item of pipework carefully immediately before laying, both inside 
and out, reject any which are damaged or defective, remove all dirt and foreign matter within the bore, 
and for bitumen sheathed pipes carry out the holiday inspection detailed above. Each fibre cement 
pipe shall be carefully examined on delivery and again immediately before it is laid to ensure that it is 
free from lamination or other defect. 

After a sufficient length of trench has been prepared for laying, the pipes are to be carefully lifted and 
not skidded or rolled but lowered into place on the trench bottom. With the approval of the Engineer, 
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pipes for a welded pipeline may be welded together on the trench-side to form longer sections or a 
continuous line, before laying in the trench. Approval for either of these procedures will only be given 
if, in the opinion of the Engineer, the Contractor can demonstrate that he has the necessary expertise 
and experience to carry out the procedure and has made available adequate cranes and/or side-
booms for the proper support and placing of the pipe sections or continuous pipeline. In the event of 
these procedures being approved, external protective coatings (and internal linings if already applied) 
are to be made good and checked by Holiday detector before and after placing in the trench.  

Where pipes are to be laid to an appreciable gradient laying is to be commenced at the bottom of the 
incline and is to proceed uphill. 

Each pipe must bear evenly on the full length of its barrel and where hollows, bumps or irregularities 
of the trench bottom occur which prevent the pipe from being solidly supported along its entire length 
between joint holes, the pipe is to be lifted from the trench or moved to one side while the trench is 
regraded.  All pipes and fittings are to be laid true to line and level as indicated by the Drawings. Pipes 
must be concentric and bore to bore and the specified clearance must be maintained at joints. 

For a welded pipeline each end of every pipe must be "ringed" to check the ends are "true to round", 
immediately prior to lowering into the trench or welding on trench side. 

During pipelaying a "badger" on a sound rope is to remain in the bore of the pipe previously laid and 
jointed, and is to be drawn forward through out the whole length of the pipeline as the work proceeds. 
The badger and ropes used are to be of soft material which will not damage the internal surface of the 
pipes. 

In order to prevent the entry of stones or loose material into the pipeline, plugs or caps are to be 
provided to cover the mouth of any open pipe at all times while pipelaying is not actually proceeding. 

6.0 JOINTING OF PIPES AND FITTINGS 

6.1 GENERAL 

Before being butted together, the ends of valves, pipes, fittings, couplings and all flanges are to be 
inspected and cleaned to ensure that all parts forming the joints are undamaged and clean.  Buried 
flanges, their bolts, and the ends of bitumen-lined steel pipes shall be painted with two coats of 
approved bituminous paint. 

Only qualified and competent men are to be employed in carrying out the work of laying and jointing, 
and proper tools are to be used in the execution of the work. Where plain ended pipes are to be 
coupled together a gap must be left, and the Site Agent is to ensure before pipelaying commences 
that he has the necessary gauges available on Site to ensure that these gaps are maintained. 

Jointing is to be carried out in a manner suited to the type of joint used and to the approval of the 
Engineer.  In particular, all recommendations of the pipe manufacturer for jointing are to be carefully 
followed. 

In all cases care must be taken that the pipes are kept to line and grade during jointing, and any 
jointing material that has found its way into the barrel of the pipe shall be immediately removed with a 
badger or other approved tool, where after the interior of the pipe is to be wiped clean and the joint on 
the inside of the pipe trued up and cleared of any protuberances so as to offer no obstruction to the 
passage of liquids.  

Where pipes with rigid joints connect into manholes, valve-chambers and /or other concrete structures 
subject to settlement, the pipes entering and leaving the structures shall be laid in position but shall 
not be jointed until the completion of a reasonable amount of concrete work in the structure. This is to 
avoid breaking of built-in pipes 

When pipes with flexible joints connect into structures, a flexible joint shall be provided within 1 metre 
of the manhole wall, and a second 1 metre from the first. 

6.2 WELDED STEEL PIPELINES 

Not used 
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6.3 STEEL AND CAST IRON PIPES WITH FLEXIBLE JOINTS 

These pipes, together with plain ended fittings, will be jointed by means of Viking Johnson or similar 
approved detachable couplings, each consisting of one centre collar, two special flanges, two rubber 
rings and mild steel bolts. 

The flanges are first put on, one over the end of each pipe, and the rubber rings fixed by stretching 
them over the pipes. Any twists in the rubber rings must be eliminated, and the rings put into position 
so that the distance from the end of the pipe to the ring is equal to half the length of the collar.  The 
collar shall then be placed over the end of one of the pipes and the two pipe ends brought to within 20 
mm of each other, whereupon the collar shall be set concentrically over the pipe joint. The bolts shall 
now be inserted into the flanges and carefully tightened up evenly across diameters to ensure a 
watertight joint. Bolts on flexible couplings for steel pipes are to be tightened to the torque specified by 
the coupling manufacturer and a torque wrench must be used for this purpose. 

On completion of the joint, the metal work of the joint shall be protected with an approved polythene 
tape wrap, or as directed by the Engineer on site. 

The jointing of plain-ended valves and specials to the pipes shall be executed in the same way. 

6.4 FIBRE-CEMENT PRESSURE PIPES 

Fibre-cement sleeve type couplings, or steel couplings, or cast iron short collar joints may be 
supplied.  The method of assembly for steel couplings is detailed above, and similar methods are to 
be used for cast iron short collar joints for which the joint gap is to be 10 mm. 

If fibre-cement sleeve type couplings are used, the couplings and the ends of the pipes must be clean 
and free from grit.  The rubber sealing rings are then inserted correctly, ie the face showing the holes 
must be towards the centre of the joint, and the soft soap lubricant (supplied free with each 
consignment) applied sparingly along the tapered side of the ring.  The coupling is then slid over the 
end of the pipe with a slight left to right and right to left twisting action, until the end of the coupling 
lines up with the green gauge mark on the pipe.  The next pipe is then aligned concentrically with the 
coupling and on the correct grade and the joint made with a short sharp push, again bringing the end 
of the couplings into line with the gauge mark on the pipe.  Final adjustment can be made while the 
soap remains soft.  It is most important to ensure that this type of joint is kept clean and free of grit, 
which is easily picked up by the soap and which can cause leaks. 

6.5 FLANGED JOINTS 

Flanged faces shall be cleaned thoroughly and the jointing material, cut properly to size and holed for 
bolts, inserted immediately before bringing the two flanges together.  Before closing the joints, the 
flanges must be parallel to each other, with at least two-thirds of all bolts inserted in the bolt holes and 
evenly distributed over the circumference of the flange. After the flanges have thus been aligned and 
well supported, the joint shall be closed by bolting up all bolts to uniform tightness. All bolting up must 
be done by the use of torque wrenches. 

6.6 SCREWED AND SOCKETED PIPES 

Prior to jointing, the threads shall be thoroughly wiped clean and then treated with a thin layer of an 
approved pipe jointing compound to be supplied by the Contractor.  The pipes and fittings shall be 
brought into correct alignment and the joints screwed up tightly.  Tightness of the joints must be 
obtained by means of screwing only.  Threads may not be caulked except where specially permitted 
by the Engineer.  Care shall be taken to avoid damage to the surface due to improper use of tools or 
other causes. 

6.7 SPIGOT AND SOCKET PIPES WITH CAULKED JOINTS 

Each pipe or fitting is to be laid with its spigot butting into the end of, and concentric with, the socket of 
the previously laid pipe.  Before inserting the spigot a neat film of cement mortar shall be worked into 
the seat of the socket of the pipe already laid and the pipes then butted as closely as possible.  The 
joints shall then be filled with dense 1 : 1 cement mortar as stiff as can be reasonably worked, well 
rammed home with a caulking tool and finished off outside the pipe with a 45 degree bevel. No gasket 
or packing shall be used. 
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When the joints have hardened the Contractor shall complete the concrete bedding under the joints 
so as to make a homogenous mass of concrete under the whole length of the pipeline.  After jointing, 
the pipes must be protected with damp sacking until they are tested, and after testing they must be 
again protected until refilling is undertaken.  The branch of each junction shall be supported at the 
required angle. 

6.8 PIPES WITH ROLL-ON RUBBER RING JOINTS 

Rubber rings will be placed over the spigot or spigots of the pipes to be laid which will then be 
carefully aligned; the rings must be carefully placed square to the axis of the pipe, untwisted and free 
to roll.  The joint must then be made with a short sharp push and the final position of the rubber ring 
checked with a feeler gauge to ensure that it has taken up its correct position.  The same method will 
be followed for spigot and socket pipes and for double spigot and collar joints. 

Where the pipes are laid on concrete bedding, the flexibility of the joint must be preserved by breaking 
the concrete bedding at the joint in a manner approved by the Engineer and producing a gap not less 
than 15 mm wide. 

6.9 EARTHENWARE PIPES WITH FLEXADRAIN JOINTS  

The rubber jointing sleeve is to be set on the spigot of the pipe with the bead flush with the extreme 
end of the pipe.  The spigot is then inserted into the socket so that the bead on the jointing sleeve 
engages around the whole circumference of the lead-in section of the socket.  The spigot is then to be 
pulled home, using the special jointing tool to obtain an even and square pull.  The final position of the 
rolled sleeve should be well down the socket, and the spigot should touch the shoulder of the socket. 

If any joint feels too tight when pulled, the spigot pipe should be laid aside and used elsewhere in the 
line, in order to avoid breaking the socket. 

6.10 HDPE PIPES 

Not used 

7.0 TOLERANCES IN PIPELAYING 

7.1 WATER MAINS 

For sections permanently exposed above ground the deviation from the specified line and level shall 
not exceed 5 mm if the section is not longer than 30 metres and 10 mm for longer sections.  For 
buried pipelines the deviation shall not exceed 15 mm. 

The deflection at any joint shall never exceed the maximum recommended by the manufacturer, and 
should in general be less than three-quarters of that deflection except with the permission of the 
Engineer. 

7.2 SEWERS AND STORMWATER DRAINS 

Not used. 

8.0 CUTTING OF PIPES 

Concrete pipes which have to be cut on site should be marked and cut by means of sharp chisels, 
and if the pipe is reinforced, the reinforcement must be severed without shock by cutting each rod with 
a suitable saw; further, the face of the cut section is to be properly trimmed and dressed with an 
abrasive stone. The cut end shall then be coated with a 5mm layer of an approved trowelling-grade 
epoxy coating and jointed as for uncut pipes. 

Closure lengths of spun lined and sheathed or coated steel pipes shall be flame cut on Site and the 
edges of the cut pipe ground smooth.  All damage to the lining and external protection shall then be 
made good to the satisfaction of the Engineer. 

After fibre cement pipes have been cut, the cut ends shall be turned down to the correct external 
diameter to suit the detachable joint by means of the special turning tool made by the manufacturer 
for field use and to be supplied by the Contractor. The Contractor shall take all necessary precautions 
to protect his workers against inhalation of fibre-cement dust while cutting and turning pipes. 

Cut pipes shall be used only where permitted by the Engineer and the ends which have been cut shall 
be dressed square and to a smooth even finish, which shall not be inferior to that of the uncut pipe.  
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The finished dimensions of the ends cut at Site must be within the tolerances applicable to the 
particular type of joint. 

Unless billed separately, the cost of all cutting and trimming, and where necessary screwing, shall be 
included in the rates for laying and jointing of the pipes. 

9.0 CONCRETE PROTECTION TO PIPELINES AND EXISTING SERVICES 

Where the Engineer directs, pipes will be laid on a concrete mat, or haunched, encased or 
surrounded with Grade 10 concrete. The Contractor shall receive payment based on the quantity of 
concrete required, calculated from the exact specified geometric sectional area of the concrete and 
the exact length haunched or surrounded, and this shall apply also to concrete in drops or ramps. 
Where haunch or surround is discontinued at flexible joints, no payment will be made for forming the 
discontinuity, but no deduction will be made from the volume of concrete. 

For concrete surrounds, the concrete shall be cast from one side of the pipe only until it is observed 
having passed under the pipe and started rising up the other side.  This is to ensure that air is not 
trapped under the pipe, forming voids in the concrete. 

Where any new pipe passes under an existing service, the Contractor shall consult the Engineer who 
will determine whether a reinforced concrete supporting beam shall be provided under the service 
prior to backfilling. Any work of this kind will be paid for at agreed rates unless separately billed. 

The rates quoted for concrete protection shall allow for all the associated excavation and shuttering. 

10.0 AGRICULTURAL DRAINS 

Where the Engineer orders that agricultural drains shall be laid in a pipe or sewer trench in order to 
keep it dry, they shall be laid parallel to the pipe sewer but to one side, the top of the drain being at 
the same level as the bed of the trench. Joints shall be open butt joints not less than 6 mm and not 
greater than 10 mm. Before the trench is refilled, stone complying with the relevant Clause of this 
Specification shall be packed 75 mm thick around the drain. At manholes the drain shall be laid under 
the floor of the manhole. Outlet drains are to be laid where the Engineer directs. 

The width of the sewer trench shall be increased to allow for the agricultural drain and the extra 
excavation shall be paid for at a rate proportional to the increase in width. 

The Engineer will normally require an agricultural drain to be laid only when it will be of permanent 
benefit as a subsoil drain or when in his opinion it is impracticable to proceed without a drain owing to 
excessive infiltration. No payment will be made for drains laid solely to reduce the costs of pumping, 
although the Contractor will normally be allowed to provide drains at his own expense in order to 
achieve this. 

11.0 SETTING VALVES AND PIPE FITTINGS IN POSITION 

All valves and fittings are to be set correctly into positions indicated and supported on concrete 
supporting stools as shown on the Drawings. Valve spindle guide brackets and stays shall be secured 
to concrete work, and shall be set and carefully adjusted to give true vertical alignment of the spindle 
wherever possible. 

12.0 CONNECTING PIPEWORK 

The connection of new pipework to the existing system shall be done at whatever time of the day or 
week the Engineer directs. This time will be chosen to suit operational convenience, and all 
instructions given in this respect shall be strictly observed by the Contractor. 

13.0 TESTING GRAVITY SEWERS AND DRAINS 

Not used. 

14.0 INSPECTION OF PRESSURE PIPELINES 

14.1 GENERAL 

Before being filled with water, pipelines shall be inspected externally and, where large enough to 
permit it (normally 600 mm nominal internal diameter and above), internally by the Engineer or his 
designated Representative/Inspector 
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15.0 FILLING AND TESTING PRESSURE PIPELINES 

15.1 FILLING 

In rainy weather or where the ground is wet, suitable arrangements shall be made to prevent pipes 
from floating before they are filled and each portion of the pipeline shall be filled with water as soon as 
possible after it has been laid. 

Before filling any section of the pipeline with water, the Contractor shall ensure that all pipe specials 
and valves are properly anchored to prevent movement.  The main shall then be cleaned and flushed 
with water so that it is completely clear of all foreign material, silt, dirt, rags or other objects.  Filling 
shall be carried out carefully so as to avoid shock and prevent the entrapment of air anywhere in the 
main, and for this purpose suitable arrangements shall be made for the escape of air and for 
introducing water into the pipeline at a rate of flow approved by the Engineer. All filling shall be carried 
out strictly in accordance with the instructions of the Engineer who shall be warned well before filling 
takes place. 

Suitable blank flanges capable of withstanding the test pressure and provided with 40 mm dia nipples 
at crown and invert of the pipe are to be supplied and installed at the ends of each section under test. 
In the event of air valves and scour valves not being available by the time testing is due to commence 
the Contractor will be required to provide suitable blank flanges for all scour and air valve branches 
within the section under test. Blank flanges for air valve branches shall be provided with a 19 mm dia 
nipple and stop cock for the release of air during filling. Items are provided in the Bill of Quantities for 
the supply of all necessary blank flanges.  

The Contractor will be responsible for providing sufficient water to fill test and flush the pipeline. 

15.2 TESTING 

15.2.1 Pre-testing 

After filling, but before the application of the specified field test pressure, the test section shall be 
allowed to stand for a minimum of 24 hours. In the case of fibre-cement and concrete pipes the 
objective is to ensure saturation of the pipe and coupling surfaces.  In addition, and irrespective of the 
type of pipe and coupling, the entire test section shall be inspected to check for:- 

(a) Visual leaks or sweating at couplings, flanges or through pipe walls 

(b)  Signs of pipe, fitting or anchor block movement 

(c) Air discharge 

(d) Leakage of any kind 

Any faults thus found shall be made good prior to the application of the specified/detailed Field Test 
Pressure. 

15.2.2 Field Testing of Fibre Cement, DI Cement Mortar Lined  Pipes 

After satisfactory completion of the "Pre-Test" detailed above, the test section shall be hydraulically 
tested to the specified Field Test Pressure. The Contractor will be responsible for all the temporary 
measures necessary for anchoring blank flanges at the ends of the section under test, and testing 
against closed valves will not be allowed. The lengths of pipeline to be tested shall be approved by 
the Engineer whose decisions shall be final, but they may be limited to avoid having long sections of 
trench open. Testing shall only be carried out at such times and in such manner as the Engineer shall 
direct. 

The Contractor shall be responsible for supplying a suitable and approved pump complete with all 
necessary connections, all plugs, stoppers, valves, a calibrated pressure gauge, and all the necessary 
tools, pipe specials and labour required to carry out the tests. The Contractor shall provide test 
flanges fitted with 40 mm diameter nipples and an item is provided in the Bill for these. The calibrated 
pressure gauges which must be approved by the Engineer, shall be tested by an independent 
laboratory whenever required by the Engineer and a copy of the test certificate given to the Engineer 
prior to carrying out the field test. The pressure gauge dial shall not be less than 200 mm diameter 
and shall be calibrated within a range suitable for the pressures required so that an accuracy of 3% 
can be obtained. 
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Notwithstanding the objectives of the "Pre-Test" detailed above, in the case of fibre cement, concrete 
and cement mortar lined DI pipes when subjected to pressures, a further absorption into the walls or 
lining can be expected resulting in a pressure drop. To make good this pressure drop the Contractor 
will be allowed to introduce make-up water to the test section to maintain the specified field test 
pressure. The required make-up water shall be measured and recorded at hourly intervals during the 
overall test period and the maximum permissible make-up water shall be calculated using the graph in 
Figure D1 below 

When testing fibre cement or concrete pipelines the following procedure shall be adopted: 

When all air has been expelled and not less than 24 hours after filling has been completed, the 
pressure shall be raised at a rate not exceeding 15 metres head (1,5 bars) per minute by pumping 
water into the section of pipeline being tested, and shall be maintained at the required pressure for not 
less than 3 hours or for such longer period as the Engineer may require for inspection. During the 
period of the test there shall be no visible pipe or anchor movement, fissure, leakage or sweating 
through pipe coupling or flange; if any pipe or anchor movement, fissure or leakage is observed the 
test shall be discontinued and the defect or defects made good and the test repeated. 

During the sequential hourly testing: - 

(a) a reduction in make-up water in accordance with the permissible figures calculated from the graph  
(Fig D1) indicates a self-correcting state; 

(b) a constant or increasing quantity of make-up water indicates a fault which must be investigated, 
rectified and the Field Hydraulic Test repeated. 
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Figure D1: Make-up water in field testing of pressure pipes  

 

15.2.4 Field Testing jointed pipes in Steel, Cast iron, Polythene, HDPE and PVC 

As for fibre cement, etc pipelines above except that make-up water shall not exceed 10% of the 
permissible value calculated from the graph (Fig.D1). 

15.2.5 Failure to Pass Test 

If the specified pressure is not attained or maintained, or if the rate of pumping or leakage is 
excessive, or in the event of any weakness, defect, leakage or fracture occurring in the pipes under 
test, the Engineer may order the test to be discontinued, and the Contractor shall thereupon search 
for and rectify any weakness or defect in the pipes under test.  The work of rectification is to consist of 
repair or replacement or both to the order and satisfaction of the Engineer; the pipework shall 
thereafter be refilled with water and retested in the manner specified. This process shall be repeated 
until a satisfactory test is obtained, and no section of a pipeline will be accepted unless it has 
withstood the hydraulic test under the specified conditions.  Where the work fails the test due to the 
act or omission of the Contractor, all the work of rectification shall be done entirely at his expense. 
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16.0 FAILURE TO TEST PIPEWORK 

Until pipework has been tested and accepted by the Engineer, payment for pipes laid in excess of 
2km will only be made as "Materials on Site". In addition to these provisions for ensuring that the 
Contractor tests pipework promptly, the Engineer is empowered to forbid all further excavation for or 
laying/installation of pipework when the untested length of pipeline, or of open or partly open trench, 
exceeds 5 kilometres.  No claim for additional payment or extension of time shall be founded upon 
such an order or the Contractor's compliance with it. 

The same provision shall apply to any sewer but for an untested length of 1000 metres. 

Bid rates for testing pressure pipelines shall cover all temporary arrangements required for passing or 
pumping water through from one section of the pipeline to the next, and the filling and testing of the 
pipeline including the supply and use of all the plant, materials, labour and supervision required. 

Backfilling over joints may be done only after the completion of a satisfactory hydraulic test and with 
the approval of the Engineer. 

17.0 CLEANLINESS AND STERILISATION OF POTABLE WATER MAINS 

The interior of pipes and fittings is to be kept spotlessly clean and free from all contamination and the 
Contractor is to take every precaution to ensure this.  Temporary end covers and caps are to be 
applied to these pipes at all times and contamination by windblown dust or careless handling avoided. 

All water mains shall be sterilised before commissioning or connection to mains in use. After the 
pipeline has been tested, cleaned and flushed, it is to be filled with a chlorine solution having a 
strength of 20 milligrams of chlorine per litre, introduced by injection pump as a concentrated solution 
at a rate proportional to the inflow of water filling the main which is to be accurately measured to 
ensure uniform and correct solution strength. The solution is to remain in the mains for 24 hours, 
when a sample is to be taken and checked for chlorine residual. Provided the residual is not less than 
10 mg/l, the pipework shall remain charged for a further three days after which the portability of the 
water is to be checked at every point along the main at which a sample can be drawn. If the Engineer 
finds the chlorine content excessive, sufficient water shall be run to waste to ensure a reasonable 
dilution and the sterilised section then connected and commissioned with every care to avoid 
contamination. 

Any valves, pipes or fittings inserted in the system to make a connection shall be thoroughly cleaned 
and swabbed internally with a solution of 25 mg/l chlorine. 
 
With the Engineer's approval, sterilisation may be undertaken in conjunction with hydraulic testing. 
All the equipment required for sterilisation including pumps, tanks, pipework, hoses and weighing 
scales, is to be provided by the Contractor.  Granular chlorine or similar approved chemicals shall be 
used for disinfection.  The Bill of Quantities contains an item to cover sterilisation. 

18.0 PAYMENT FOR PIPELAYING 

Rates in the Bill of Quantities for the supply  of pipes or fittings shall include to inspect, take delivery, 
load, transport to site, off load, store if necessary, handle, lay, joint, check for leakage, paint as 
specified on completion where necessary, and test, except that for pressure piping a separate item in 
the Bill covers the testing. Rates for laying shall include inspection, load, transport to side of trench, 
handle lay, joint, check for leakage.  Pressure testing is a separate item. 
Laying and jointing of pipes will be measured and paid in linear metres of pipeline as laid, excluding 
valves and fittings contributing to the length of the pipeline.  Additional payments will be made for the 
installation of valves and specials as provided for in the Bill of Quantities. 
Payment for untested pipework in long pipelines will be limited to a total length of 2 km.  If short 
lengths of pipework are to be tested, payment will be made only when the test is satisfactorily 
completed. 
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PART 4: MANHOLES 



 
UNICEF Cyclone Idai Response at Chipinge 

Proposed Installation of 5No. Solar Powered Borehole pumps at Chipinge 
   

44  Proposed Rehabilitation of water supply infrastructure  

 

 

PART 4:  MANHOLES 

1.0 TYPE OF MANHOLE TO BE USED 

Manholes are to be constructed as billed and detailed on drawings using 900,1050, 1200 or 1350 mm 
internal diameter precast concrete rings and roof slab together with a cast in situ base, or alternatively 
cast in situ construction throughout. Bidders who wish to offer alternative methods of manhole 
construction are at liberty to do so, but must give full details of their proposals at the time of bidding. 

2.0 MANHOLE EXCAVATION 

Whatever the shape of the manhole, the excavation for it shall be rectangular and 1200 mm greater 
than the outside dimension of the manhole, to facilitate timbering should this prove necessary.  At 
these dimensions the excavation shall be carried down to rock (i.e. material which the Engineer 
accepts as requiring no support for safety) or to the crown of the sewer.  Below the level of the rock 
the Contractor may reduce the dimensions or alter the shape of the excavation, and below the crown 
of the sewer the excavation shall take the form of a trench for the sewer and an enlargement of that 
trench to the dimensions of the manhole floor, which shall be cast directly against a saturated 
excavation face. 

The quantities in the Bill for excavation for both manholes and manhole bases are measured extra 
over the excavation for the sewer trench, which shall be taken to be continuous through the manhole. 

Certain manholes may stand well above ground and the Engineer may require these to be embanked 
and stone pitched or paved after construction, as shown on the Drawings. 

3.0 MANHOLE FLOORS 

Manhole floors shall be constructed in Grade 15 concrete properly benched and with channels 
arranged as shown on the Drawings or as directed by the Engineer.  All channels in the floors of 
manholes and all benching surfaces shall be finished in 15mm granolithic, finished off circular or 
plane, smooth and true with a steel trowel and coved at corners. 

Granolithic finish shall consist of one part cement, one part river sand and two parts clean 5mm 
screened granite chips by volume. 

The base of a manhole is to be cast around the pipes entering and leaving the manhole, and up to the 
crown of the pipes, in one pour. Benching shall be formed after walls are complete. 

The manhole excavation shall be kept dry until the concrete in the floor has set properly and the price 
submitted shall be deemed to cover the provision of any type of drainage beneath the floor necessary 
to ensure  this and all necessary pumping.  Where the Engineer authorises the provision of 
agricultural drains beneath the floor, this shall comply with the provisions of this Specification and be 
paid for at the appropriate rate; no payment will be made for other types of drainage which shall 
nevertheless be used only with the approval of the Engineer. 

Particular care shall be taken to ensure that the benching is finished plane and at the correct slope, 
and that at least 150mm thickness of concrete floor is provided beneath the underside of all pipes. 

Building pipe ends into the manhole and the forming of channels are to be included in the lump sum 
prices for manhole bases, and payment will be based on the diameter of the largest pipe. 

4.0 MANHOLE WALLS 

Manhole walls shall be cast-in-situ or constructed of precast concrete rings either 600mm or 300mm 
high on the cleaned roughened upper surface of the base slab.  The thickness of the wall of manhole 
chambers shall accord with the Drawings. The walls shall be carried up to a height which will ensure 
that the cast iron cover will finish 15mm above the surrounding paving or road surface, or 75mm 
above ground in servitudes or unpaved ground, 450mm above ground in open country, or at such 
other level as the Engineer may direct. 

Grade 20 concrete shall be used for cast-in-situ walls, while precast manhole rings shall be dolomitic 
concrete of equal or superior strength, with internal diameter as billed or shown on the drawings and 
at least 60mm thick.  Each ring is to be set on 10 mm of 1:3 cement sand mortar and pushed home; 
lifting holes are to be roughened, caulked with dry 1:3 mortar and finished with a steel trowel to 
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ensure complete watertightness, and the lower part of the bottom ring in the manhole is to receive 
similar treatment. 

It is essential that a very smooth dense finish is obtained on all internal surfaces within the manhole 
(floor, walls and roof). When constructing cast-in-situ manholes, the Contractor must therefore ensure 
that the internal shuttering is in particularly good condition and that concrete is well vibrated when 
placed.  Roughness, honeycombing, air bubbles and other irregularities will not be tolerated on these 
surfaces, and, where these defects are observed, the Engineer shall direct the Contractor to plaster 
the internal surface of the walls and the soffit of the roof slab with 15mm 1:4 cement plaster, finished 
with a steel float and neatly pointed at the junction of walls with benching and floor, all at the 
Contractor's own expense.  Precast rings which the Engineer considers unsatisfactory in this respect 
will be rejected. The Contractor shall ensure that the Engineer has the opportunity to inspect rings 
before a firm order is placed, and all rings will also be inspected on site before installation. Class F3 
finish is billed for the internal surfaces of cast-in-situ manholes. 

Only steel shuttering shall be used for cast-in-situ circular manholes and this shall be strongly 
constructed to ensure absolute rigidity during pouring of concrete.  Except with the written permission 
of the Engineer, the walls of each manhole shall be cast in one continuous pour, and sufficient 
shuttering must be available to allow this.   

For purposes of payment, the height of the manhole walls shall be measured from the crown of the 
main sewer at the upstream side of the manhole to the soffit of the manhole roof slab. 

5.0 BUILDING-IN STEPIRONS 

Before step irons are set in position, they shall be cleaned of all grease, paint, loose rust or 
extraneous matter.  They may be cast into the walls and this will certainly be preferred for precast 
manhole rings. Alternatively, for cast-in-situ manholes, the internal shuttering of the walls may be 
carefully removed after not less than 24 hours and holes cut carefully (avoiding complete penetration 
of the wall) in the green concrete, into which the stepirons are to be caulked when the concrete is at 
least 3 days old, using 1:2 cement mortar, mixed very dry, well rammed home and neatly finished 
flush with the wall.  Pockets cut for step irons shall penetrate the wall to the minimum depth to permit 
proper fixing. 

Stepirons shall be set 300mm centre to centre both horizontally and vertically and staggered.  They 
shall project as shown on the Drawings or as directed and the projecting portion shall be twice coated 
with approved bituminous paint. 

6.0 MANHOLE ROOF SLABS 

Cast-in-situ roof slabs shall be constructed in Grade 20 concrete, reinforced as shown on the 
Drawing.  A hole shall be formed in the roof slab directly above the step irons: this hole shall normally 
be circular and 600mm in diameter.  In order to be more suited to certain types of manhole frame, 
however, the Engineer may at his discretion require the hole to be of a different shape (probably 
square or triangular) although of approximately the same size.  The price submitted will be deemed to 
apply to any of these possibilities, including all necessary modifications to reinforcement and 
shuttering. 

Approved precast roof slabs are to be supplied for precast manholes but if any manhole is in a 
position where it will be subject to traffic loading the Engineer will order that the roof slab be cast-in-
situ to his own requirements, and he may then require the cast-iron cover and frame to be set on 
brickwork for which payment will be made. 

7.0 SETTING OF MANHOLE COVERS AND FRAMES 

Two or more rings (as may be necessary or directed) of brickwork or precast concrete blocks as 
previously described shall be set in 1:3 cement mortar over the opening in the manhole roof slabs.  
The precast blocks shall be well dampened before laying to ensure good bond with the mortar. 

On these blocks, the manhole frames shall be set in 1:2 cement mortar with sides parallel to the wall 
of the shaft and tilted where necessary to conform with the general slope or camber of the road 
surface.  The manhole shaft shall be of such a height that the closed cover shall be 15mm above the 
paving of road surface, 75mm above ground in servitudes or surveyed stands, 450mm above ground 
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in open country, or at such level as the Engineer may direct.  Should the frame, in the opinion of the 
Engineer, not be set correctly in position as regards level or slopes, the Contractor shall remove the 
cover and reset it at his own expense to the satisfaction of the Engineer. 

The Contractor may be directed to set the manhole frame in 1:2 cement mortar directly on the roof 
slab or to cast it into the slab, without extra cost. 

After installation, the cover and exposed portions of the frame are to be cleaned and painted with two 
coats of black bituminous paint. 

The rate for manhole covers is to include the supply of cover and frame, all installation work and 
painting on completion. 

8.0 BREAKING INTO EXISTING SEWERS AND MANHOLES  

Where it is necessary to construct a manhole over an existing sewer pipe, the excavation should be 
carefully executed to a level at least 150mm below the underside of the pipe and the concrete base 
poured round the existing pipe so that the base is completely watertight and in such a manner that the 
top of the existing pipe can be carefully trimmed off. The benching and channelling will then be 
finished off to the satisfaction of the Engineer. 

Where it is necessary to break into an existing manhole this should be done carefully to avoid damage 
to the surrounding concrete and the building in and sealing of the new branch pipe should be done so 
as to be completely watertight.  The benching inside the manhole should be cut away and altered as 
directed by the Engineer and the grano finish to benching and walls made good. 

9.0 TESTING MANHOLES 

Where an item is provided in the Bill for testing manholes, the rate quoted shall cover the provision of 
all necessary labour and equipment to plug the sewer in adjacent manholes and fill the manhole to 
overflowing before the sewer joints are covered or the manhole excavation backfilled.  After standing 
full overnight, the manhole and the sewer shall be carefully inspected and the manhole will be 
accepted if no leakage from it can be found.  In this context, leakage means dripping or moving water 
but not damp patches. 

Any leakage detected from either manhole or sewer shall be stopped by methods approved by the 
Engineer, and the manhole tested as many times as required to obtain the Engineer’s acceptance.  
No payment shall be made for this additional testing. 
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PART 5: CONCRETE AND CEMENT WORK 
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 PART 5: CONCRETE AND CEMENT WORK 

1.0 GENERAL QUALITY REQUIREMENTS 

It is the intent of these specifications to ensure a homogeneous concrete of high durability, good 
workability, sufficiently impervious to water and specified strength for every part of the Works using 
Portland Cement 15 or Ordinary Portland Cement, and the same considerations shall guide the 
Contractor.  Portland Cement 45 may be used only with the written approval of the Engineer; if such 
approval is given, it may relate to some parts of the Works but not to others. 

Concrete work which is required to contain liquids shall not be accepted as complete until it has been 
proved by test to be watertight, and shows no visible leaks on exposed portions. 

In order to minimise the risk of the Works not being watertight, the Contractor shall take the greatest 
precautions during construction to prevent the occurrence of possible sources of leakage, and in this 
respect it is emphasized that: - 

(a) As far as possible concreting should be carried out in one continuous operation 

(b) Where continuous concreting is not possible, proper bond of concrete must be secured in the 
manner described in this specification between concrete that has set or partially set and concrete 
that is subsequently placed in contact therewith. 

(c) While setting, concrete shall be suitably protected from the direct heat of the sun and shall be 
properly cured: see Clause 13 - Curing of concrete work. 

(d) Particular care must be taken when placing concrete around "water stops". 

2.0 GRADES OF CONCRETE 

Grades of concrete used in the Works are designated  Grade 35, 30, 25, 20, 15, 10, 3 and No-fines 
and composed of cement, sand, stone and water as already specified.  The grade of concrete to be 
used for a particular part of the work will be identified by the characteristic strength followed by the 
stone size, e.g. Grade 30/20 refers to a 30 MPa mix with 20 mm stone. 

3.0 DESIGN OF CONCRETE MIXES 

3.1 DESIGN PROCEDURE 

The concrete mixes to be used on the Works are to be designed in a laboratory specified by the 
Engineer. The laboratory will be bound by the requirements of this Specification. 

The Contractor shall supply and deliver to the Engineer, at least six weeks before the placing of any 
concrete in the Works, suitable samples of the aggregates that he proposes to use in the concrete 
mixes. 

The Engineer may direct the Contractor to dispatch these samples to a specified laboratory for 
approval of the materials, the detailed design of concrete mixes and the preparation and testing of trial 
cubes.  The Contractor shall use only the mixes recommended by this laboratory.  No concrete shall 
be placed until the Engineer has received from the laboratory, and endorsed, approval of the 
aggregates, the design mixes, and the results of the laboratory tests. 

The laboratory design of the mixes shall comply with BS 5328 and shall comply with the following 
requirements: 

3.2 COMPRESSIVE STRENGTH 

The characteristic compressive strength in Megapascals (MPa or N/mm2) of a mix is numerically 
equal to the grade of the mix; thus for a Grade 30 mix it is 30MPa. 

The specified compressive strength shall have been attained when the following conditions are met: 

(a) the mean strength determined from the first two, three or four consecutive test results, or from any 
group of four consecutive test results, complies with the appropriate limits in column A of Table E1 
below 

 

(b) any individual test results complies with the appropriate limits in column B of Table E1. 
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      Table E1      Characteristic compressive strength compliance 

requirements 

  A B 

Specified 

Grade 

Groups of test 

results 

The mean of the group 

of test results exceeds 

the specified 

characteristic 

compressive strength by 

at least: 

Any individual test result 

is not less than the 

characteristic 

compressive strength 

less: 

  N/mm2 N/mm2 

20 and 

above 

 

First 2 

First 3 

Any 

consecutive 4 

1 

2 

3 

3 

3 

3 

7.5 to 15 First 2 

First 3 

Any 

consecutive 4 

0 

1 

2 

2 

2 

3 

 

3.3 MIX DESIGN FOR WATER-RETAINING CONCRETE  

Grade 30 concrete or above shall be used for all water retaining structures. In addition to the above 
requirements, it shall have a minimum cement/water ratio of 1,90 by mass (ie total water content not 
to exceed 26 litres per 50 kg sack of cement) and a minimum cement content of 335 kg per cubic 
metre. 

Note that the cement content required for water retaining concrete may exceed the minimum stated 
above and will be dependent upon the quality and size of the aggregate and the other requirements of 
this Specification.  No additional payment will be made for cement content in excess of the minimum 
stated above. 

3.4 PROPORTIONING OF NON-DESIGN MIXES 

Grade 3 concrete shall be so proportioned that the volumetric ratio of 1 cement to 8 stone remains 
constant, while the proportion of sand will be subject to whatever variation may be ordered by the 
Engineer in order to secure the most suitable consistency of concrete.  No minimum compressive 
strength is specified for this mix. 

4.0 TESTING CONCRETE 

4.1 GENERAL 

The Contractor will be required to prepare concrete test cubes and to arrange for these to be tested at 
an approved laboratory. 
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The equipment used and the method of preparing cubes and conducting tests shall comply with 
BS 1881, to which the Contractor should refer for descriptions and tolerances. 

4.2 TEST EQUIPMENT 

For casting concrete cubes, the Contractor shall supply metal moulds having sides measuring 
150 mm x 150 mm x 150 mm which will not distort but will be perfectly true in the horizontal and 
vertical planes with square and sharp corners.  A standard steel tamping bar with a mass of 1,8 kg, 
380 mm long and 25 mm square is to be supplied.  The number of cube moulds available must allow 
one set of at least four cubes to be taken from every concrete pour, except that for large pours, one 
set of cubes shall be taken from every 10 cubic metres or part thereof. 

For slump tests, the Contractor shall provide one metal mould, consisting of a truncated cone 300 mm 
high, with top and bottom diameters of 100 and 200 mm respectively.  With it shall be supplied a 
round-ended 16 mm steel rod 600 mm long.  The cone shall be fitted with lifting handles and foot 
pieces. 

4.3 MAKING TEST CUBES 

Where required by the Engineer samples of the concrete shall be taken by the Contractor from 
random batch mixes as placed in the concrete structures during a pour, and a set of cubes shall be 
prepared and cured.  They shall be marked with an identifying letter and/or number and recorded in a 
Concrete Cubes Log, with origin of each cube and date of casting also entered. 

At the time of preparing the test cubes a slump test shall be taken of the batch of concrete from which 
the cubes are made and the results recorded by the Engineer. 

4.4 CRUSHING TESTS 

Generally, four cubes shall be prepared and tested for compressive strength at 28 days' age. The 
Engineer may, however, direct that two extra cubes be prepared and tested at 3 days' or at 7 days' 
age.  Alternative testing arrangements may be advised by the Engineer during the course of the 
Contract.  The results of these tests must be given to the Engineer immediately such tests have been 
carried out and be confirmed in writing by the laboratory. 

4.5 EVALUATION OF TEST RESULTS 

The results of crushing tests shall be evaluated for compliance against Table E1 above. 

4.6 FAILURE TO PASS CRUSHING TESTS 

In the event of the tests not meeting the specified strengths the Engineer will instruct the Contractor 
on what steps to take. The Engineer may condemn the concrete from which the representative 
concrete cubes were taken, or order the Contractor to carry out further tests ie test cores, test load or 
similar in order to satisfy the Engineer that the concrete is acceptable. If so ordered, the Contractor 
shall remove the defective concrete or take such steps to rectify the defective concrete placed, and to 
strengthen, secure and remove all danger of damage to the structure or other structures as the 
Engineer may deem necessary. In this respect the Engineer's decision will be final. The Contractor 
shall carry out all such work expeditiously and entirely at his own cost. 

5.0 STORAGE OF CONCRETE MATERIALS 

Cement, aggregates and reinforcement shall be stored on the Site in such a manner as to prevent 
deterioration or contamination by foreign matter.  Any material which has deteriorated or which has 
been contaminated or otherwise damaged shall not be used for concrete. 

Cement shall be stored in such a manner that it can be used on the basis of first-in first-out. 
Aggregates shall be stored in such a way that segregation of sizes in any stockpile, spillage from one 
stockpile to another, and the contamination of stockpiles by foreign matter shall be prevented. 

6.0 MEASURING CONCRETE INGREDIENTS (WEIGHBATCHING) 

Cement, sand and stone are to be measured by mass using an approved type of weighbatcher.  This 
is at all times to be properly maintained by the Contractor, and for this purpose the Contractor is to 
arrange for a monthly inspection and maintenance check.  Should this period prove unsatisfactory or 
the rate of concreting be abnormally high, the Engineer may order fortnightly or weekly checks at his 
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discretion.  In addition, the Contractor is to check the accuracy of the weighbatcher each day to the 
satisfaction of the Engineer. 

At the end of each day's concreting, the weighbatcher is to be thoroughly cleaned and covered with a 
suitable tarpaulin if it is in the open.  

The batching plant shall be so sized that it can adequately deal with the mixes to be used without 
overloading, and the errors of measurement shall not exceed 2% of the desired amounts. 

Volume batching will not be permitted, except in exceptional circumstances and with the written 
approval of the Engineer, and in such cases the quantity of cement must be increased by 10%, the 
cost of which to be borne by the Contractor. 

Water shall be accurately measured using suitable calibrated containers properly controlled; the 
amount used being no more than is necessary for workability. 

All measurements are to be supervised and controlled by a competent operator who shall be 
constantly engaged in supervising the operations of measuring, mixing and placing of concrete. 

7.0 MEASURING CONCRETE INGREDIENTS (VOLUME BATCHING) 

Volume batching will only be permitted in exceptional circumstances and only with the written 
approval of the Engineer. Sand and stone are to be measured separately by volume using properly 
constructed measuring boxes or gauging wheelbarrows of a size suitable for batch mixing or through 
approved hopper discharge bins properly calibrated for the particular quantities.  The sizes of the 
boxes, barrows or bins must give full volumetric measure of the materials in the proportions required.  
Batching boxes or barrows shall be filled and screeded off level with their topmost edges and 
adjustments to the required volume shall be made by using small supplementary calibrated 
containers.  Allowance must be made for the bulking of fine aggregate, and the Contractor must 
supply the laboratory equipment necessary for this. 

Cement may be measured by mass, or preferably by standard pocket containing 50 kg, or by 
measuring box.  Whichever method of measurement is adopted, the Contractor will be required to 
ensure that the quantity of cement measured is adequate to achieve the specified concrete strength 
and is at least 10% more than that specified in the mix design. 

Water shall be accurately measured using suitable calibrated containers properly controlled, the 
amount used being no more than is necessary for workability. 

All measurements are to be supervised and controlled by a competent operator who shall be 
constantly engaged in supervising the operations of measuring, mixing and placing of concrete.  
Tanks, containers, boxes or bins shall be sound and watertight and tested from time to time for 
accuracy. 

8.0 MIXING OF CONCRETE 

All concrete shall be thoroughly mixed in mechanical mixers of approved type, size and design to 
ensure positively that the mixing operation gives a uniform distribution of all the ingredients throughout 
the mass.  The Engineer shall approve each mixer and its operation, and, if in his opinion any mixer is 
producing unsatisfactory results, the Contractor shall discontinue its use until such time as it is 
repaired or replaced with an approved mixer, as required by the Engineer.  The total capacity of the 
mixing plant must be sufficient to permit any reasonable pour that may be ordered to be completed in 
one operation in daylight. 

The sequence of charging the mixer shall be subject to the approval of the Engineer and the same 
sequence shall always be followed unless otherwise authorised.  The exact quantities of cement, 
sand, stone and water for each particular grade of concrete shall be fed into the rotating mixer, which 
shall thereafter be run at an even speed for a period of not less than two minutes, or such longer 
period as may be required by the Engineer, provided that mixing shall continue for not less than one 
minute after any final adjustment to the quantity of water used.  A reversible sandglass or other 
approved device shall be used to measure the time of mixing. 

The mixer shall discharge in a manner that ensures that there is no segregation of the ingredients of 
the mix, and the entire batch shall be discharged before recharging.  Whenever the mixer stops 
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running for any considerable period it shall be thoroughly cleaned out, with particular attention to the 
removal of all materials from the drum, loader and paddles. 

9.0 PLACING CONCRETE 

9.1 PREPARATIONS FOR PLACING CONCRETE 

Before placing concrete, the Contractor shall ensure that foundations, formwork and reinforcement 
are inspected and approved by the Engineer.  Immediately before placing concrete, formwork shall be 
cleared of all rubbish and loose material and the concrete surfaces prepared to receive the new 
concrete.  All foundations or previous lifts shall be cleaned of all loose or extraneous matter through 
suitable openings in shutters, washed and thoroughly damped before concreting. 

No concrete shall be deposited during inclement weather.  In cold weather, concreting operations may 
be restricted to the warmer periods of the day and the Contractor shall ensure that concrete shall 
have a temperature of at least 5ºC and that its temperature shall be maintained above 5ºC until it has 
thoroughly hardened.  When necessary, the water for concrete making shall be heated before mixing 
and all concrete cast previously which has been damaged by frost or any other cause shall be 
removed prior to placing new concrete. Stripping times must be increased to the approval of the 
Engineer if temperatures are below 15ºC. 

During the placing of concrete, sufficient competent carpenters and steel fixers must be available on 
site to rectify any defects in shuttering or steel fixing which may arise. 

9.2 TRANSPORTING AND PLACING 

Concrete shall be transported from the place of mixing to the place of final deposit as rapidly as 
practicable by methods which will prevent segregation or loss of the ingredients, and deposited as 
nearly as practicable in its final position to avoid re-handling or flowing. 

When concrete is conveyed in chutes, the plant shall be adequate to ensure practically continuous 
flow in the chute.  The slope of the chute shall allow the concrete to flow without the use of any 
additional water and without segregation of ingredients.  The delivery end of the chute shall be as 
close as possible to the point of deposit.  When the operation is intermittent, the spout shall discharge 
into a hopper.  The chute shall be thoroughly flushed with water before and after each working period; 
the water used for this purpose shall be discharged outside the formwork. 

The concrete shall be placed in its final position before setting has commenced and shall not 
subsequently be disturbed.  For this purpose it shall be assumed that setting commences three 
quarters of an hour after mixing and concrete that has been mixed for longer than this period before 
placing shall be rejected as unsuitable for use upon these Works. 

In each lift, concrete shall be deposited in layers of such depth as may be authorised by the Engineer, 
and successive layers shall follow at such intervals as to ensure that the concrete already poured is 
exposed for not longer than an hour before being covered by fresh concrete.  Care shall be taken not 
to disturb any embedded fixtures, steel or formwork during concreting operations.  All timber distance 
pieces shall have wires securely attached for their easy removal as the work proceeds.  Such wires 
shall project above finished work level. 

Concrete shall be placed without shock and it is not to be dropped or thrown into place from a 
distance. 

Any rest pauses, such as for meals, shall be avoided, and if necessary, the Contractor shall make the 
operation continuous by working shifts.  The Engineer must approve a workable arrangement before 
each concreting operation commences. 

9.3 COMPACTION 

While it is being placed and immediately thereafter, concrete shall be thoroughly compacted and 
worked around the reinforcement, around embedded fixtures and into the corners of formwork and 
foundations and thereafter it shall be left undisturbed. 

All Grade 15 and stronger concrete is to be vibrated immediately after placing by means of vibrators 
of an approved type applied direct to the concrete and not to reinforcement or formwork.  Care is to be 
taken to avoid over-vibration and to apply vibration only to concrete that has been mixed less than an 
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hour previously.  No vibration shall be applied in the vicinity of concrete that has set or commenced to 
set until at least ten hours have elapsed since the placing of such concrete.   

Sufficient vibrators shall be in use and on hand as spares to ensure continuous adequate vibration of 
the concrete while being placed.  No concreting will be allowed unless the Engineer is satisfied that 
sufficient vibrators in good working order are available on site. 

Contractors are at liberty to vibrate other grades of concrete in which case the same precautions are 
to be observed. 

10.0 CONSTRUCTION JOINTS 

10.1 GENERAL 

The position and arrangement of construction joints must be approved by the Engineer before each lift 
is commenced and in general these shall be straight and perpendicular to the member, while 
formwork shall not project above the plane of construction joints except with the approval of the 
Engineer.  The Engineer shall delay concreting until shuttering or formwork for the construction joint 
has, in his opinion, been properly set in position. Construction joints shall be formed with tongued and 
grooved or other approved form of key and the Contractor's billed price for concrete shall allow for all 
necessary shuttering for forming such joints. 

10.2 HORIZONTAL CONSTRUCTION JOINTS 

In walls or columns, the forms are to be overfilled with concrete to a slight extent and the poorer 
material which collects at the top, such as scum, laitance and the porous concrete immediately 
underlying these, removed by striking-off level with the top of the formwork.  This procedure is to be 
completed within four hours of placing the concrete. 

Where fresh concrete is to be added after a period of ten hours, the surface of the concrete previously 
placed is to be wire-brushed after the initial set has taken place but prior to the final set.  Immediately 
before new concrete is placed, it is to be blown down with compressed air and/or washed thoroughly 
with clean water to remove loose particles, dirt, sawdust, etc, painted with a neat cement/water slurry 
of the consistency of cream, well scrubbed into the surface, and then coated with a 10 mm layer of 
cement mortar of a strength similar to that of the concrete.  This should be done in stages immediately 
before the new work proceeds, so that no mortar is exposed longer than 30 minutes before being 
covered with concrete. 

If the Engineer is not satisfied with the appearance of the concrete surface after wire-brushing or if he 
considers that the final set took place before wire-brushing started, the whole of the surface of the 
lower lift is to be chipped to expose the aggregate before being thoroughly flushed with clean water to 
remove all loose particles.  The exposed surface is then to be kept clean and damp for 24 hours.  
Immediately before the placing of the new concrete, a neat cement/water slurry of the consistency of 
cream shall be painted over and scrubbed into the surface, followed by the cement mortar and 
concrete as described above. 

Horizontal construction joints in a water retaining or excluding structure are to be formed with a 
continuous well defined female key at least 75 mm wide and 50 mm deep in the centre of the lower lift 
of the wall.  The whole surface of the joint is to be treated as described above before the next lift is 
placed.  The Contractor shall not commence the next pour until the Engineer has approved the 
preparation of the joint.  To obviate shrinkage problems successive lifts shall follow each other as 
rapidly as practicable. 

The lowest 180 mm of the wall of a circular reservoir containing the waterstop shall be cast as a 
separate lift, great care being taken to ensure that the waterstop is adequately supported and that 
concrete is well worked in below the waterstop. 

"Kickers" shall be used (approximately 80mm deep) to ensure good quality concrete at bottoms of 
walls. 

The use of a compressor for cleaning concrete faces, joints and forms is strongly recommended. 
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10.3 VERTICAL CONSTRUCTION JOINTS 

Vertical or inclined construction joints of any kind will be permitted only where ordered or authorised 
by the Engineer.  To avoid such joints, placing of concrete in walls shall commence at convenient 
points on the perimeter of the wall and shall proceed both ways simultaneously until the ends of the lift 
unite at a point opposite the point of commencement, so that fresh concrete meets fresh concrete.  
The Contractor's equipment and organisation is to be capable of pouring a lift of not less than 500 mm 
height for the full circumference of any such structure in one continuous operation not exceeding 10 
hours in duration. 

Unless otherwise detailed vertical construction joints, if approved, will be formed with a central key at 
least 75 mm wide and 50 mm deep and, for water retaining or excluding structures, with a 150 mm 
dumbbell PVC waterstop.  The exposed concrete face will be chipped and washed as described 
above before adjoining concrete is poured.   

An item is provided in the Bill for the vertical construction joints shown on the Drawings, but no 
payment will be made for any other joints required for the additional convenience of the Contractor. 

10.4 CONSTRUCTION JOINTS SHOWN ON DRAWINGS 

Certain construction joints may be shown on the Drawings, particularly where they affect the basis of 
design, and the Contractor must comply with such requirements unless he has the Engineer's written 
authority to depart from them. 

10.5 CONCRETE ON ROCK 

All rock surfaces on which concrete is to be placed shall be chipped and cleaned, all loose material 
removed, and every fissure filled with cement grout or concrete as ordered by the Engineer. 
Immediately before concrete is laid, the rock surface shall be painted with cement/water slurry of the 
consistency of cream, well scrubbed into the surface, and then coated with a 10 mm layer of cement 
mortar of a strength similar to that of the concrete.  This should be done in stages immediately before 
the work proceeds, so that no mortar is exposed longer than 30 minutes before being covered with 
concrete. 

11.0 SHUTTERING 

11.1 GENERAL REQUIREMENTS 

For all cast in-situ concrete, the Contractor is to allow for the provision and use of the necessary 
shuttering which must be of hardwood timber, shutter grade blockboard or metal to give a good clean 
finish, true to face and free from any defects. 

Shuttering shall be carefully designed and constructed to ensure that the concrete can be properly 
placed and thoroughly compacted and so that the hardened concrete shall conform accurately to the 
required shape, position and level, subject to the tolerances specified in Clause 15 and the standards 
of finish specified in Clause 14.  Special care must be taken to maintain the stability of the formwork 
and the tightness of the joints during vibrating operations.  Cement grout must be prevented from 
escaping from formwork during construction.  All shuttering shall be so constructed that it can be 
easily withdrawn after allowing the requisite period of time for setting, without damage to or 
defacement of concrete work.  

The depth of shuttering shall facilitate cleaning, placing, working and vibrating without the necessity 
for displacing reinforcement or other work.  Unless approved by the Engineer, the depth of shutters 
shall not exceed two metres, except for columns, and temporary openings to facilitate cleaning and 
inspection shall be provided at the foot of all formwork.  Extraneous material and rubbish shall be 
removed from within the forms on completion so that concrete will be uncontaminated 

 

11.2 SHUTTER TIES 

The use of wire ties, bolts, or other similar devices to hold the forms will be permitted in the structure, 
provided that if wire ties or bolts are used they shall be cut off 50 mm within the surface of the 
concrete after shuttering has been removed.  The holes left after cutting off the ties shall be soundly 
stopped with epoxy putty or cement mortar neatly finished to a smooth surface uniform with that of the 
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surrounding work.  Proprietary brand ties with removable rubber cones are preferred, and, if these are 
used, the recess should be roughened after removal of the cone while the concrete is still green and 
great care is to be taken when caulking to prevent shrinkage.  In the walls of all water retaining or 
excluding structures only steel ties with a central puddle flange may be used. 

On no account shall shuttering be secured to reinforcement, nor shall any oil or similar shutter treating 
compound contaminate reinforcement. 

11.3 PRECAMBER 

Unless otherwise stipulated, shuttering for slabs and beams shall provide the midspan cambers 
shown below in mm:- 

 

Depth of 
Member  

Span (m) 

(mm) 4 5 6 7 8 Over 8 

1 000 5 5 5 5 10 10 

900 5 5 5 10 10  

800 5 5 5 10 10  

700 5 5 5 10 15  

600 5 5 10 10 15  

500 5 5 10 15 20  

400 5 10 10 15 20  

300 5 10 15 20   

200 10      

 

11.4 STRIPPING SHUTTERS 

Shuttering shall be removed without shock or vibration after the concrete has been allowed to set for 
the time shown in the following table (temperature is daily minimum atmospheric temperature 
adjacent to the concrete):-  

Location of Concrete 
Stripping Time : Days (PC15/PC45) 

 Above 

18ºC 

5-18ºC Below 5ºC 

Beam sides, walls and unloaded columns 1/2 3/4 4/6 

Slabs (props left at panel centres) 4/6 6/9 7/10 

Beam soffits (props left at midspan) and ribs 

of a ribbed floor 
7/10 10/12 12/14 

Slab props 10/12 14/15 17/19 

Beam props 14/15 21/21 28/28 
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Note Clause 01 which states that PC45 may only be used with the written approval of the Engineer. 

In cold weather, the shutter must be loosened and allowed to remain against the face as a protection 
against frost for the night following stripping. 

The shuttering and supports must be so designed that props form part of the original support and so 
that the shuttering to the soffits of slabs, and to the sides and soffits of beams may be removed 
without in any way disturbing the props (however briefly).  Should the shuttering not be so designed, 
then all shuttering to slabs and beams must remain undisturbed for the stripping periods detailed 
above after the placing of the concrete. 

Neither beams nor slabs must be subjected to any superimposed load until the concrete has been 
proved to have attained the specified 28 day characteristic strength, particularly any heavy or 
concentrated loads such as machinery or stacks of bricks, cement, stone, sand or timber. 

12.0 REINFORCEMENT 

Steel reinforcement for concrete work shall be round mild steel or high-yield steel bars or other 
reinforcement as billed, of the sizes required by the Drawings or as detailed in the Bending 
Schedules.  Bars shall be straight or bent cold to the shapes and dimensions required under steady 
even pressure without any jerk or impact in suitable bending machines before the bars are fixed in 
place.  Bars for hoop steel reinforcement are to be bent to even radius in a hooping machine. 

All bending dimensions are to be in accordance with BS 4466. 

All rod reinforcement is to be accurately and regularly fixed in strict accordance with the dimensions 
and details given on the Drawings and carefully maintained in correct position during construction.  
Steel for beams and other such members should wherever possible be assembled together, wired 
and set into position as one unit.  All crossings shall be tied and laps bound with 1,60 mm soft 
annealed iron wire, with knots bent away from the face of the concrete.  Not more than one rod in 
three is to be spliced at any vertical section in the wall of a water retaining or excluding structure. 

Where its use is required or permitted by the Engineer, welded wire mesh fabric of approved size and 
manufacture shall be supplied in suitable rolls or sheets, and properly cut to suit the shape and 
dimensions of the concrete panels. 

Steel shall be carefully retained in position by spacers, stools, hangers, clips or distance blocks with 
all tying wires bent away from the shutters. 

To ensure that the necessary concrete cover from the reinforcing steel to the finished surface of the 
concrete is achieved, the steel must be supported by plastic or precast concrete stools of appropriate 
thickness. Precast concrete spacer blocks shall be of Grade 30/10 concrete, cured in water for 14 
days. 

On no account must reinforcing steel be used as a means of support for shuttering or scaffolding and 
the steel must be kept entirely free from strain while concrete is being placed. 

Unless otherwise indicated on the Drawings or required by the Engineer, the minimum cover of 
concrete from the nearest surface of any rod to the adjacent face of the concrete encasing it shall be: 

 25 mm or the diameter of the bar, whichever is the greater, on interior protected faces, and 

 40 mm elsewhere. 

13.0 CURING OF CONCRETE WORK 

The Contractor must allow in his rates for adequate curing of all concrete work.  After concrete has 
been placed it is to be prevented, in a manner approved by the Engineer, from drying out too rapidly. 
In his rates for concrete work, the Contractor shall allow for flooding, spraying with water or covering 
with sacks, sheeting or sand and keeping the work damp for a period of six, eight or ten days after 
placing, when ambient temperatures are over 18ºC, 5-18ºC or below 5ºC respectively.  For the first 
three days of the curing period, concrete shall be maintained at a temperature between 10 and 25ºC 
and all surfaces protected from the undesirable effects of frost, high air temperature, low relative 
humidity or high wind velocity. 

All vertical surfaces are to be thoroughly rubbed down immediately after stripping to remove all fins 
and marks from formwork.  Small vertical members such as columns may be wrapped in plastic 
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sheeting into which water shall be regularly introduced. Larger members may be covered with 
hessian, which shall be frequently watered.  A curing compound may be used only with the express 
permission of the Engineer, which will be given only when the compound has been tested and 
approved by the Cement and Concrete Institute. 

Floors and roofs are to be cured by flooding with water to a minimum depth of 15 mm and for this 
purpose a nib of mortar shall be constructed around each panel or section of the work and all drains 
or openings sealed.  Moist curing of the floors of water retaining structures shall continue beyond the 
specified curing period until roof construction is sufficiently advanced to afford protection from the 
direct rays of the sun and the effects of frost or, if there is no roof, until water is introduced and covers 
the floor. Curing of floors and roofs is to commence immediately the final set has taken place. 

None of this work, which is essential to the long-term strength and durability of the concrete, is billed 
and the rates for concrete must allow for curing. 

14.0 CONCRETE FINISHES 

14.1 GENERAL 

All concrete work shall be finished to the lines, levels, slopes and outlines shown on the Drawings or 
as otherwise directed. 

Note that wherever concrete work is required to contain, exclude or conduct water, absolute 
watertightness of the concrete is an essential feature of construction.  The quality and finish of the 
work should be such that no after-treatment in the nature of plastering or cement washing should be 
necessary to ensure this condition but, if done with the Engineer's permission either to secure 
watertightness or to produce a finish which shall be satisfactory to the Engineer, it must be done at 
the responsibility of the Contractor and at his own expense, unless specifically provided for under the 
Contract. 

Various classes of finish are required, as follows: 

14.1 FORMED SURFACES 

14.1.1 Class F1  

This is for concrete which is below ground or otherwise concealed.  Shuttering billed for this finish 
may consist of unplaned boards, sheet metal or any other suitable material. 

14.1.2 Class F2 

This is for concrete which may be visible but where the highest standard of finish is not required. 
Shuttering billed for this finish shall consist of dressed timber with square edges, plywood or metal 
panels free from defects likely to detract from the general appearance of the finished surface. Joints 
between boards and panels shall be horizontal or vertical unless otherwise directed. 

The finish shall require no general filling of surface pitting, but fins, surface discolouration and other 
minor defects shall be remedied by methods approved by the Engineer. 

14.1.3 Class F3 

This is for concrete prominently exposed to view where good alignment and appearance are desired. 
The minimum standard of shuttering shall be as described for Class F2, but in addition, the finish shall 
be such that minor defects within the specified tolerances may be remedied by rubbing down with 
carborundum blocks. 

14.1.4 Class F4  

This is for feature concrete where excellent alignment and appearance is essential.  To achieve this 
finish, which shall be free of boardmarks, the formwork shall be faced with plywood or approved 
material in large sheets arranged in an approved, uniform pattern. 

Wherever possible, joints between sheets shall be arranged to coincide with architectural features, 
such as sills, window heads or changes in direction of the surface, and shall be perfectly vertical and 
horizontal unless otherwise directed.  Suitable joints shall be provided between sheets to maintain 
accurate alignment in the plane of the sheets.  Unfaced boarding or standard steel panels will not be 
permitted for Class F4 finish. 
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14.2 SCREEDED OR FLOATED SURFACES 

14.2.1 Class U1 

This is an unfloated finish.  The concrete shall be levelled or screeded to produce a uniform plane or 
slightly ridged surface, surplus concrete being struck off with a straight edge immediately after 
compaction.  Unless a floated finish is specified, all horizontal (or nearly horizontal) surfaces shall be 
finished in this way without extra payment beyond the rate quoted for the concrete. 

14.2.2 Class U2 

This is a wood floated finish.  Floating shall be done only after the concrete has hardened sufficiently, 
and care taken to work the concrete no more than is necessary to produce a uniform surface free 
from screed marks.  Items are provided in the Bill for this finish. 

14.2.3 Class U3 

This is a hard smooth steel-trowelled finish.  Trowelling shall not commence until the moisture film has 
disappeared and the concrete has hardened sufficiently to prevent excess laitance from being worked 
to the surface.  The surface shall be trowelled under firm pressure and left free from trowel marks.  
Items are provided in the Bill for this finish. 

14.2.4 Class U4 

This is a special finish for sliding joints.  The lower surface is in every instance, when the concrete is 
poured, to be dusted with neat cement and steel-trowelled to a glass-like finish. 

15.0 TOLERANCES FOR CONCRETE FINISHES 

15.1 GENERAL 

The permissible tolerances in formed and unformed surfaces for the various classes of finish specified 
in Clause 14 - "Concrete finishes" shall not exceed the limits shown in the following table or on the 
Drawings:- 

 

TYPE OF IRREGULARITY  Tolerances ( mm ) 

(see notes below) Type of Finish 

Formed Unformed 

F1 F2 F3 F4 U1 U2 U3 U4 

Departure from cross-sectional dimensions       

 Slab depth or wall thickness + 5 + 5 + 5 + 5     

 Beams, ribs and columns         

 (i) Dimensions up to 500mm + 5 + 5 + 5 + 5     

 (ii) Larger dimensions: for each 

additional 250 mm or part 

thereof, add to tolerance 

+ 3 + 3 + 3 + 3     

 Footings +25 

-10 

+25 

-10 
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Departure from plumb of columns         

 (i) Height up to 4,5 m + 5 + 5 + 5 + 5     

 (ii) Greater height: for each 

additional 3m or part 

thereof, add to tolerance 

+ 3 + 3 + 3 + 3     

Departure from alignment or 

grade 

+ 40 

- 12 

+ 12 + 12 + 6 + 12 + 6 + 6 + 1 

Abrupt irregularities 12 6 3 1 12 2 2 1 

Deviation from template in long 

dimensions 

+ 12 + 10 + 6 + 3 + 12 + 6 + 6 + 3 

 

Notes  

(i) Departure from alignment and grade will be measured by theodolite or stretched lines along 
the whole length of the structure. 

(ii) Variations in cross-sectional dimensions are for structural members for which it is desirable to 
keep tolerances within closer limits than specified for alignment and grade. 

(iii) Gradual irregularities caused by misalignment of formwork or poor workmanship will be 
measured from a straight or appropriately curved template 1 metre long. 

(iv) Abrupt irregularities are sudden off-sets such as caused by displaced or misplaced formwork 
or trowel marks. 

16.0 DEFECTIVE CONCRETE 

All finished concrete must be sound and free from defect of any kind. Concrete which is 
honeycombed, porous, soft after setting or defective in any way, or which is not entirely watertight 
when intended to retain or exclude water, will be rejected by the Engineer as defective work.  Upon 
the rejection of such work, the Contractor will be required to take such steps as he may find to be 
necessary to rectify it promptly, either by cutting out the defective work and replacing it entirely with 
sound concrete, or by adopting such other measures as will be acceptable to the Engineer and will 
ensure the soundness of the work to the Engineer’s complete satisfaction. The application of screeds 
and/or surface coatings to defective concrete is unlikely to be acceptable to the Engineer 

17.0 CONCRETE BLINDING 

Where specified, a concrete screed or blinding layer in Grade 10 concrete is to be laid on the trimmed 
foundation to give an even working surface. The screed must be laid immediately following the 
completion of trimming and cleaning the foundation, and is to be level or graded to a fall as shown on 
the Drawings. 

Unless otherwise specified, blinding shall be 50 mm thick. 

18.0 CONCRETING AROUND PIPES 

Where pipes pass through or are to be set into concrete work, they shall be well cleaned (to bare 
metal in the case of steel pipes) and the concrete worked thoroughly into contact with the pipe wall. 

The greatest care shall be taken to ensure that pipes are correctly aligned and that shuttering is 
carefully cut to the shape of the pipe.  No concrete shall be poured until the Engineer has satisfied 
himself that the pipes are in the correct position and the shuttering is satisfactory. 
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All pipes to be anchored against thrust are to be cast into concrete and the Contractor will not be 
permitted to leave openings into which pipes are to be set at a later stage without the approval of the 
Engineer.  If this approval is granted, a square hole to accommodate the pipe shall be left in the 
concrete, exposing part of the reinforcement around the pipe. The hole must be large enough to 
provide at least 75mm clearance around the puddle flange of the pipe, but should not be 
unnecessarily large. 

A recessed tapered central key shall be formed in the bottom and sides of the opening. The key is to 
be 50mm deep and tapering from 75mm wide at the top to 50mm wide at the base of the key for walls 
up to 200mm thick, and 100 to 75 wide for thicker sections. 

The soffit of the opening shall not have a recessed key formed but shall instead be inclined upwards 
at an angle of approximately 30º from the centre of the wall to the outside faces, to ensure that no air 
can be trapped under the soffit during concreting. 

Prior to pipe installation, the faces of the opening shall be thoroughly chipped to expose the aggregate 
and remove any weak or porous concrete, and washed down. The interconnecting pipework passing 
through the wall shall then be erected to final line and level, to avoid any possibility of misalignment 
when it is concreted in. Shuttering shall then be carefully cut to fit around the pipe, and placed so that 
it forms a clearly-defined "letter-box" opening not less than 150mm wide on both sides of the wall, 
extending to a height of 300mm above the soffit of the opening. Shuttering shall be caulked if 
necessary to prevent grout loss during concreting. 

Concreting shall take place from one side of the opening only. The concrete shall be placed in small 
quantities and compacted using a small-diameter vibrator. The addition of concrete shall continue until 
the concrete rises up to the full height of the "letter-box" opening on the other side of the wall. After 
the concrete has taken on its final set, but while it is still "green", the "letter-box" shutters shall be 
carefully removed and the excess concrete struck off, avoiding any shock to the pipe. The surfaces 
shall then be neatly finished off with mortar and the concrete properly cured with wet sacking for 7 
days. The joint between old and new concrete is then to be hacked back on both sides of the wall to 
form a vee-joint 20mm deep, which is to be caulked with approved epoxy mortar. 

In the event of any leakage being apparent during testing for watertightness, the whole area of more 
recent concrete surrounding the pipe on the wetted face of the wall is to be scabbled and plastered 
with approved epoxy mortar applied in accordance with the manufacturer's instructions. This 
plastering is to be overlapped 100mm onto original concrete and 50mm onto the projecting barrel of 
the pipe. 

The rates quoted for setting pipes in concrete are to allow for all special shuttering where pipes are to 
be cast in or fixing the special shutters where pipes are to be caulked in. 

19.0 SETTING BOLTS, FRAMES, ETC INTO CONCRETE 

Where necessary, bolts shall be set directly into position by template.  A small annular opening may 
be provided when holding-down bolts are set into concrete to provide for final adjustment by bending.  
Manhole frames, step irons and all such metal work, are wherever possible, to be set directly in place, 
or where necessary bedded on a previously prepared bed of concrete or mortar, and the surrounding 
concrete work carefully tamped into contact with such metal work.  After setting of concrete and 
removal of shuttering, the surface of the concrete work is to be neatly finished off by pointing around 
metal work, all exposed surfaces of which are to be carefully cleaned and twice coated with black 
bituminous paint, unless billed differently. 

Boltholes shall be formed in concrete work either by setting tapered boxes into position before 
concrete is placed, or by drilling into concrete work after this has set.  The method adopted shall be at 
the discretion of the Engineer. 

The position of boltholes must be accurate to within 10 mm and particular care must be taken to 
ensure that the depth of any hole is sufficient but not excessive. 

20.0 GROUTING 

20.1 GENERAL 

Grouting holding down bolts, around pipes, under baseplates, etc, shall be done to the instructions of 
the Engineer using materials of suitable consistency.  Unless otherwise directed, grouting mixtures 
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shall consist of one part cement to two parts sand by volume, well mixed and with sufficient water 
added to obtain the required consistency.  Where recesses to be filled are of appreciable dimensions, 
the Engineer may direct the Contractor to replace a proportion of sand with fine stone to reduce 
shrinkage.  The Engineer may also require the Contractor to use non-shrink or other additives in 
grouting mixtures where these are allowed for in the Bill of Quantities. 

20.2 LIQUID GROUT 

Where liquid grout is required for bolt holes, etc, water shall be added in such quantity that, when the 
material is thoroughly mixed and stirred, it shall flow readily to fill all recesses and air spaces in the 
work to be grouted.  Before grouting, the surfaces to receive grout shall be thoroughly cleaned and 
flushed with water.  The grout shall then be introduced in such a manner as to fill all recesses 
effectively.  When the grout has set the surface of the work shall be finished off flush and smooth with 
cement mortar. 

20.3 CEMENT MORTAR 

Where cement mortar is specified for filling around pipes, etc, water shall be added to obtain a firm 
paste that can be worked with a trowel but is not fluid.  Surfaces to receive mortar shall be well wetted 
and excess water removed or allowed to drain.  The mortar shall be worked into place with a trowel or 
tamping rod, exposed surfaces floated off and covered with wet hessian for 24 hours while the mortar 
hardens without disturbance. 

20.4 DRY CAULKING 

Where dry caulking is specified, under baseplates, etc, only sufficient water shall be added to make 
the mixture ball when squeezed in the hand. Before any caulking is done the surfaces between which 
the caulking is to be placed shall be thoroughly cleaned and flushed with water.  All visible surplus 
water shall be wiped or blown away and the dry caulking rammed or hammered into place using 
suitable tools.  Exposed surfaces shall be finished off neatly with a trowel and extensive exposed 
areas shall be covered with wet sacking and kept damp for at least 24 hours. 

Where additives are specified for grouting operations these shall be brought onto Site in the 
manufacturer's unopened containers and used strictly in accordance with the manufacturer's 
instructions which the Contractor shall not fail to obtain.  If necessary, the Engineer may require the 
Contractor to undertake preliminary tests to check the behaviour of proprietary additives under the 
conditions obtaining on the Site. 

21.0 VALVE CHAMBERS  

Valve chambers are to be watertight and they shall not be accepted as complete until they show no 
visible leaks on all internal exposed sections. 

In order to minimise the risk of the chambers not being watertight, the Contractor shall take the 
greatest precautions during construction to prevent the occurrence of possible sources of leakage into 
the chambers. 

In the event of leakage being evident at any time during the Defects Liability Period the Engineer, 
before issuing a Final Certificate for the Works, may call for further rectification and will have the right 
to withhold his Certificate until he considers the work to be satisfactory. 

22.0 ANCHOR BLOCKS FOR PIPEWORK 

Anchor blocks of Grade 10 concrete are to be provided to the satisfaction of the Engineer at all 
horizontal and vertical bends and tee-pieces on pipework, on steep slopes, and at other specified 
points.  Concrete protection to pipework may also be required at certain points. 

The form and dimensions of these concrete works will be specified or detailed and payment for them 
will be made under items provided in the Bill of Quantities. 

23.0 SURFACE WATER CHANNELS 

The Bill of Quantities may contain a provisional quantity for surface water channels.  These are to be 
formed in Grade 10 concrete to the dimensions shown o the Drawings.  The channels are to be firmly 
bedded on 50mm of sand, graded to suit the fall of the ground or as directed by the Engineer, and 
finished with a steel trowel. 
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The rate quoted for channels shall cover all the necessary work including excavation to set the upper 
edges of the channel flush with the surface of the ground. 

24.0 NO-FINES CONCRETE (NFC) 

No-fines concrete (NFC) is used as a drainage and/or pressure equalising medium beneath floor 
slabs and well foundations of various structures. The amount of mixing water is critical and must be 
just enough to produce a cement paste the consistency of paint, capable of uniformly coating each 
particle of coarse aggregate. 

NFC shall consist of 1 part cement to 8 parts of well-shaped single size 13mm stone mixed with 
approximately 22 litres of water. The exact quantity of water shall be confirmed on site by a trial mix 
and up to half a part of pit sand may be added to improve the consistency of the cement slurry. 

NFC shall be mixed in a normal mechanical concrete mixer. Stone and half the mixing water shall be 
mixed for half a minute in order to wet the aggregate. Cement and the remainder of the water (plus 
sand if required) shall be added to the drum and mixing shall continue for a further two minutes. 

The compressive crushing strength of NFC shall be 3,0 and 4,4 MPa at 7 and 28 days respectively. 

NFC shall be placed in a single layer and lightly rodded; mechanical vibrators must not be used to 
compact NFC. The surface of the NFC shall be screeded level. 

Between 12 and 24 hours after placing an NFC panel, a 1:8 cement: sand mortar screed mixed to a 
semi dry consistency shall be worked into the surface of the NFC and wood floated to provide a 
smooth but porous working surface. 

The porosity of the floated surface shall be checked by wetting the surface and checking that applied 
water penetrates through the screed and into the NFC. 

NFC, with or without the surface screed, shall be damp cured for at least 7 days after placing. 

25.0 PRECAST CONCRETE WORK 

25.1 GENERAL 

Precast concrete work shall be made in suitable machines or moulds, designed to produce castings of 
the requisite size and with the highest quality finish requiring neither rubbing down nor plastering in 
order to present smooth even faces true to shape, with sound edges and free from cracks and defects 
of any kind. 

Unless otherwise specified, concrete for products cast on site by the Contractor shall be Grade 20/13 
poured carefully into the prepared moulds, vibrated or rammed to ensure a dense impermeable 
concrete and finished with a steel float on exposed surfaces. After pouring the concrete, the concrete 
shall be protected by covering with saturated hessian and stored in a cool place for 24 hours. It shall 
then be removed from its mould and immersed in water if practical or protected by covering with 
saturated hessian for a further period of 7 days.  The Contractor shall be responsible for ensuring that 
the curing water does not freeze in frosty weather.  Castings damaged by frost or having cracks, 
fractures, spalling or other defects shall be removed and replaced by the Contractor at his own 
expense. 

The price for such work shall allow for the provision and use of the necessary moulds, which must be 
adaptable to the requirements of the work, and for all stacking, curing of the work underwater and 
finally placing and bedding in position to required lines and levels. 

26.0 BASIS OF MEASUREMENT AND PAYMENT FOR CONCRETE, SHUTTERING AND 
REINFORCEMENT 

26.1 PAYMENT FOR CONCRETE 

26.1.1 General 

The rates for concrete shall include all costs, overheads and profit on provision of all materials, plant, 
labour, fuel, power, supervision and the like for the production of concrete, loading at batching plant or 
point of delivery if premixed, transporting, handling, placing, compacting and curing as specified. 

The dimensions used in calculating concrete volumes shall be the exact nett dimensions shown on 
the drawings, no account being taken of any tolerances which may be permitted on these dimensions. 



 
UNICEF Cyclone Idai Response at Chipinge 

Proposed Installation of 5No. Solar Powered Borehole pumps at Chipinge 
   

63  Proposed Rehabilitation of water supply infrastructure  

 

 

 

(a) The volume of concrete measured shall include that occupied by:- 

 (i) Reinforcement and other metal sections. 

 (ii) Prestressing components. 

 (iii) Cast-in components each less than 0,1 m3 in volume. 

 (iv) Rebates, fillets or internal splays each less than 0,005 m2 in cross-sectional area. 

 (v) Pockets, holes or voids billed as such. 

(b) The volume of concrete measured shall exclude that of nibs or external splays each less than 
0,005 m2 in cross-sectional area. 

(c) Columns and piers integral with a wall shall be measured as part of the wall. 

(d) Beams integral with a slab shall be measured as part of the slab. 

(e) The thickness used for classification of suspended slabs and walls shall exclude the 
additional thickness of integral columns, piers, beams and other projections. 

(f)  Concrete in suspended slabs and walls less than 1 m wide or long shall be classed as 
concrete in beams and columns respectively. 

26.1.2 Payment for testing concrete 

Testing and taking samples of concrete will be done so as to minimise any interruptions of the 
Contractor's working routine, but no extra payment shall be made on account of any inconveniences 
suffered or as a result of the Engineer's testing procedures. The Contractor must allow in his rates for 
the supply of all labour, materials, plant and equipment necessary for carrying out and recording of 
concrete tests as required and instructed by the Engineer. The frequency of testing will be determined 
by the Engineer 

Items are provided in the Bill of Quantities for the cost of the moulds required for preparation of the 
concrete cubes and the slump test, and for the curing, storing, handling, transporting and testing of 
cubes. 

A Provisional Sum is also included to cover any charges raised by the testing laboratory for the design 
and testing of concrete mixes. 

In the event that the grading and/or quality of any aggregate changes during construction the 
Engineer may order the Contractor to submit samples for another mix design. The Contractor shall 
bear the cost of any additional mix designs. 

The Contractor’s rates for concrete shall not be adjusted in respect of any adjustment to mix design. 

26.1.3 Payment for curing 

None of this work is billed and the rates for concrete must allow for curing. 

26.2 PAYMENT FOR SHUTTERING 

The bid rates for shuttering shall include all materials, labour and workmanship required in the 
construction, erection, supporting and removal of shuttering, all fillets and chamfers 50 mm or less on 
the splay, and finishing of formed surfaces as specified. 

Shuttering will be measured for all final surfaces of in situ concrete that require temporary support 
during casting, except as otherwise stated below.  The area measured will be confined to the area of 
contact with the finished face of the concrete, unless otherwise stated. 

Shuttering will not be measured for the vertical or sloping surfaces of concrete cast against earth 
faces, whether the earth face has been prepared or not. 

Upper surfaces of concrete inclined at a slope steeper than 1 vertical to 2 horizontal shall be deemed 
to require shuttering.  If the Contractor elects, with the Engineer's approval, to cast such inclined 
concrete without top shuttering, measurement and payment will nevertheless be made as if top 
shuttering had been used. 
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Shuttering for temporary concrete surfaces will only be measured and payment made where such 
surfaces are expressly required by the Drawings or ordered by the Engineer. 

Side shuttering to blinding and no fines concrete layers less than 100 mm thick will not be measured.  
Top shuttering to blinding and no fines layers inclined at slopes of less than 2 vertical to 1 horizontal 
will not be measured. 

Shuttering to openings and voids of cross-sectional area greater than 0,5 m2 will be measured under 
the relevant items.  Measured shuttering will include areas obscured by shutters for openings and 
voids of cross-sectional area less than 0,5 m2.  

26.3 PAYMENT FOR REINFORCING 

The rate to be quoted by the Bidder for the work shall be per tonne of steel rod reinforcement or per 
square metre of wire mesh fabric fixed in position.  Steel spacers, stools, hangers and clips billed or 
ordered by the Engineer shall be paid for at the rate for rod reinforcement but no others.  The rate 
must allow for all cutting (including waste), bending, loading, transporting, unloading, hoisting, setting, 
wiring including the supply of binding wire, and everything connected with the supply, delivery and use 
of reinforcement. 
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PART 6: JOINTING 

1.0 FORMING JOINTS 

Construction joint gaps shall be formed in cork, Hydrocell, expanded polystyrene foam or other 
approved material securely fixed to one face of the joint. 

Joint recesses are to be formed to the dimensions and shapes on the Drawings by means of 
fabricated boarding, plywood, shuttering or steel formers, and are to be so shuttered that the 
shuttering can be removed or cut so as to leave the joint completely clean.  Shuttering may be fitted 
with wire loops so as to permit it to be worked loose before the concrete sets and to permit its easy 
withdrawal, but after loosening is to be left in the joint until the joint is ready for priming and pouring, 
so as to keep out dirt and foreign matter.  The dimensions of all joints shall be within the tolerances 
shown on the Drawings or, if no tolerances are shown, within three millimetres of the specified 
dimensions. 

Joint recesses for bituminous joints shall be formed with an unrot hardwood timber former. 
Immediately before jointing, the former is to be removed and all the surfaces of the joint to which the 
jointing compound is to adhere are to be mechanically abraded to remove surface laitance, deposits 
or curing compound and to leave a clean, sound and rough surface similar to that given by a wood 
float.  The surface of floor slabs are also to be roughened for 75 mm on each side of the joint if hot-
poured compound is used. 

Joint recesses for polysulphide rubber jointing compounds shall be formed with a smooth hardwood 
timber former, which is to be primed and painted one coat enamel paint to minimise absorption of 
water, and the joints are to be mechanically abraded in the manner described for bituminous joints but 
without the same emphasis on the roughness of the resulting surface.  The floor slab adjoining the 
recess requires no treatment. 

The joints are then to be thoroughly cleaned with brushes and vacuum cleaners prior to the 
application of the recommended primer. 

Successful jointing is critical for the satisfactory completion of the project and every care should be 
taken to ensure it. 

2.0 WATERSTOPS 

PVC waterstops shall be of approved manufacture and sound quality and of the sizes called for in the 
Bill of Quantities and/or drawings.  The rates quoted for the supply and installation of waterstops will 
be deemed to cover the split shutters and all other necessary work to hold the waterstop securely in 
position whilst concreting is in progress. 

When waterstops are set in concrete special care shall be taken to ensure that the concrete is not 
honeycombed and only a small diameter poker vibrator shall be used in the vicinity.  For horizontal 
waterstops, concrete shall first be placed to a level just above the waterstop and well vibrated, the 
waterstop being lifted if necessary to ensure intimate contact, but care being taken always that it is left 
in the position shown on the Drawing on completion. Concrete shall next be placed over the waterstop 
and again worked into contact with the shutter and the waterstop.    
    

Rearguard waterstop is to be used under the straight contraction joints in the floor and triple bulb 
waterstop in the perimeter joint of the reservoir.  The rearguard waterstop will lift as they approach the 
perimeter joint where they will be bonded to the edge of triple bulb waterstop, and extra special care 
must be taken to ensure that there is no porous concrete in these areas. 

3.0 JOINTING COMPOUNDS AND JOINT SEALING  

The jointing compounds to be used for filling the joint recesses will be either a hot-poured bitumastic 
compound or a two pack polysulphide rubber.  In either case the recesses are to be thoroughly 
cleaned prior to priming. 

Where bitumastic compounds are used, two priming coats shall be applied after which the hot 
bitumen compound is to be poured into the joint and gently stirred to eliminate all air bubbles.  Floor 
joints shall be overfilled by approximately 3 mm and ironed down so that the sealant spreads about 
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25mm onto the primed surface each side of the recess. Joints shall be kept dry for seven days after 
pouring. 

Where polyurethane or polysulphide compounds are used, two priming coats will again be applied, 
after which the compounds are to be thoroughly mixed together prior to placing in the joints.  Care 
should be taken to ensure that mixed compounds are placed in the recesses immediately after mixing 
within the time limit specified.  A bondbreaker of polythene tape is to be fixed to the lower surface of 
the joint prior to pouring.  Floor joints shall be slightly overfilled so that the compound is a little proud 
of the adjoining surface, but the sealant should not be allowed to spread.  The adjoining concrete 
surfaces should be temporarily masked so that the joint has straight edges when the masking is 
removed. 

Polysulphide compounds require from two to four weeks to cure depending on the season (slower 
during winter) and must be kept dry during the curing period.  When the curing period has elapsed, 
the Engineer and the Site Agent shall jointly and closely inspect and test the whole length of these 
joints to ensure that curing has been satisfactory throughout.  Any joint which has not cured properly 
shall be cut out and repoured without additional charge to the Employer and the process of inspection 
and rectification shall be continued until the Engineer is entirely satisfied with all joints. 

Whatever the compound, the manufacturer's instructions are to be obtained and strictly observed, and 
the sealing of all joints permanently below water or covered by backfill is to be carried out by the 
Contractor only under the supervision of a representative of the specialist firm supplying the 
compounds.  The Contractor shall provide all necessary facilities for heating and/or mixing the 
compound and shall furnish suitable buckets with spouts to enable pouring to be carried out 
accurately without waste.  Details of buckets, brushes, mixers, etc, must be obtained by the 
Contractor from the suppliers of the compound. 

Items have been included in the Bill of Quantities for forming joint recesses and pouring joint 

compounds, and the rates quoted per linear metre are to allow for all the necessary work, including 

cleaning the joints, priming, heating or mixing, supplying and pouring and specialist attendance.  The 

rates shall be deemed to make adequate allowances for sealant quantities and the Contractor shall 

not found any claim for increase 
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TECHNICAL SPECIFICATION 

PART 7: BRICKWORK AND PLASTER 
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 PART 7: BRICKWORK AND PLASTER 

1.0 CEMENT MORTAR FOR BRICKWORK 

Gauge boxes are to be used for measuring all materials to ensure uniformity of mix.  Mortar is to be 
hand mixed on a clear close jointed non-absorbent and level platform and care is to be taken that no 
foreign matter is mixed with it.  The materials are first to be dry mixed until thoroughly blended and 
then water added slowly till the right consistency is achieved.  No stale mortar shall be used.  All 
mortar left at the end of a day is to be thrown away and all mortar boards and platforms to be 
thoroughly cleaned. 

2.0 BRICKWORK 

 2.1 BRICKS 

All clay bricks are to be sound, hard, well burnt and shall conform to CAS No A6 and A7.  The 
minimum crushing strength after 24 hours immersion in water is to be 9 MPa and the maximum 
average absorption by weight 15% percent after 24 hours. 

 2.2 FACED BRICKWORK 

Faced brickwork shall be built throughout in English Bond or similar approved.  “Brickforce” or similar 
reinforcement is to be built into every fourth course.  Vertical joints are to be flush pointed and 
horizontal joints are to be finished with a square recessed joint as the work proceeds.  All face 
brickwork shall be built from the face side of the work. 

Faced brickwork shall be covered and completely protected from damage or discolouration during 
construction and thoroughly cleaned and washed immediately before the Works are commissioned.  If 
the Engineer considers the finish unsatisfactory, he may order the application of an approved brick 
dressing which shall then be supplied and applied without extra cost to the Employer. 

 2.3 FOUNDATION BRICKWORK 

Not used. 

 2.4 OTHER BRICKWORK 

Not used. 

 2.5 HALF-BRICK WALLS 

Half-brick walls are to be reinforced with "Brickforce" or similar approved reinforcement built into the 
joints of the first two courses above the damp proof course and every fourth course thereafter. 

Where half-brick walls are used as linings to concrete walls the brickwork is to be tied to the concrete 
walls with approved ties spaced one metre apart horizontally and 0,5 metre vertically and staggered.  
The space between the brick and concrete walls is to be carefully maintained at the dimensions given 
on the Drawing.  The cavity is to be kept clear by lifting screeds or other means and openings are to 
be left at the base of the wall unit until the brickwork is complete, when the cavity is to be cleaned out 
and the openings bricked up uniformly with the surrounding work. 

 2.6 GENERAL 

All bricks must be thoroughly dampened before laying, and each brick is to be laid with full joints and 
pressed into its mortar bed so as to squeeze out superfluous mortar and give a finished joint not 
exceeding 10mm.  All courses are to be kept to a fixed standard and time line.  All angles and corners 
are to be built up plumb and frequently checked and raked back as required. 

Notwithstanding any trade custom to the contrary, all joints both horizontal and vertical are to be filled 
solid with mortar to their full width and depth, each course being flushed with mortar, worked well 
down into all vertical joints, before the succeeding course is laid.  All brickwork is to be well and 
regularly bonded with no false headers and none but whole bricks used except where unavoidable for 
closure. 

The work is to be carried out uniformly so that no part shall be in advance of any other part by more 
than one metre unless otherwise authorised by the Engineer, in which case the work is to be stepped 
back, no toothing will be allowed. 
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Plastered areas shall have joints of brickwork raked out to a depth of 15mm to form a key for the 
plaster. 

The prices quoted for brickwork shall allow for all plumbing of corners and faces, lining, levelling, 
forming reveals and openings, cutting where necessary but not specifically billed, also for building in 
all wall plugs, frames, etc.  The measurement of the work will be taken net with window and door 
openings deducted, but no deductions in the measurement will be made for lintels, air bricks, etc.  
Prices shall also allow for the measures specified for the protection or finishing of faced brickwork. 

Brick reinforcement and ties shall be supplied and built into the brickwork wherever the Engineer 
directs and will be measured and paid for under the item provided in the Bill of Quantities. 

3.0 TERMITE PROOFING BELOW BUILDINGS 

Not used. 

4.0 HARDCORE FILLING 

Hardcore is to be placed, well watered and compacted to the thicknesses and levels shown on the 
Drawings.  Only well burnt broken brick or approved rock is to be used for hardcore filling. Where 
suitable hardcore is not available the Engineer may approve the use of suitable alternatives such as 
compacted gravel, crushed stone or cement-stabilised fill. 

Prior to placing the concrete floor slabs the hardcore is to be covered with a layer of 0,25mm 
polythene sheeting which is to be left in place. 

5.0 DAMP PROOF COURSE 

Damp proofing consisting of bituminous sheeting weighing not less than 2 kg/m2 is to be laid over the 
full width of the base walls, lapped and sealed with bitumen at all joints between concrete and 
brickwork near ground level, under window sills and where otherwise shown on the Drawings. 

6.0 WINDOW SILLS 

 6.1 EXTERNAL 

External window sills shall be formed in either brick or quarry tile as shown on the Drawings, bedded 
in 1:4 cement mortar and neatly pointed. 

 6.2 INTERNAL 

Internal window sills shall be formed in quarry tile to the dimensions shown on the Drawings, bedded 
in 1:4 cement mortar and neatly pointed, set level and with 20mm projection beyond the finished 
plastered face. 

7.0 LINTELS, COPINGS, STRINGER BEAMS 

Concrete lintels, copings and stringer beams shall be cast in place where continuity of construction is 
indicated, but otherwise lintels may be precast and set into position, the work being reinforced in 
accordance with the details indicated by the Engineer and faced outside in the manner shown on 
Drawings or described in the Bill of Quantities.  Bearings of lintels shall nowhere be less than 250mm 
each end, this length being increased by 40mm for each metre by which the length of the clear span 
exceeds 1.5metres. 

Reinforced brick lintels may be specified and are then to be constructed in accordance with details to 
be provided by the Engineer, using mild steel or proprietary brickwork reinforcement.  Timber shoring 
supporting lintels shall not be removed until 14 days after the laying of the brickwork which shall be 
kept damp during the whole of this period.  A richer mortar may be specified for reinforced brick 
lintels. 

8.0 WALL VENTS 

Ventilator openings shall be formed through walls where indicated and shall be provided with exterior 
and interior 225mmx150mm concrete or plaster air bricks fitted with insect screens, set correctly into 
the work and neatly pointed. 
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9.0 BUILDING IN FRAMES ETC 

Door and window frames are to be set up, built into position, bedded and pointed in 1:4 cement 
mortar, with any necessary cutting to brickwork, fitting and making good, and left in perfect working 
order.  Lugs are to be fixed to frames and built into brickwork at every eighth course.  Frames must be 
safeguarded from damage during the progress of the work (see also Clause K102). 

Where pipes, frames, brackets or other such parts pass through or have to be set into brickwork, the 
bricks shall be carefully cut and fitted around them so as to maintain regularity of courses and 
uniformity of joints, the shaped bricks being bedded and pointed to conform with the surrounding 
brickwork.  Where such parts have to be set into position after brickwork is built, sand courses are to 
be laid as required and later removed to allow fitting of these items, and the work made good in the 
manner described. 

10.0 SEATINGS 

The seatings, pockets or chases required to take beams, slabs, etc, are to be formed or left in 
concrete or brickwork to the required dimensions without additional charge except where items are 
provided in the Bill. 

11.0 RENDERINGS, PLASTERING AND FINISHING BRICKWORK AND CONCRETE 

 11.1 RENDERINGS 

Unless otherwise stated, renderings on exposed surfaces will be in accordance with SAZS CA3 using 
a Type 3 mix, as Table 1, page 24 (nominally one cement, one pit sand, five or six river sand), but in 
one coat 20mm thick finished with a wooden float. 

All brick and concrete surfaces, internally and externally are to be well saturated with water before 
plastering.  The rendering coat shall be properly set and well scratched to form a key before finishing 
coat is applied. 

 11.2 INTERNAL PLASTERING 

Internal plastering for walls shall accord generally with SAZS CA5 "Internal Plastering in Solid 
Backgrounds" or SABS 021 "Code of Practice for the Waterproofing of Buildings". 

Hardwall plaster for walls shall consist of one coat using one cement, one lime and six parts pit sand 
finished with a skim coat of hardwall plaster applied not thicker than 3mm to give a total thickness of 
20mm in all. 

Cement/sand plasters shall consist of one coat of one cement and four parts pit sand and a second 
coat of one cement, one lime and four parts pit sand finished with a steel float to give a total thickness 
of 20mm in all. 

Bonding plaster finish to concrete ceilings shall be concrete bonding plaster applied in accordance 
with the manufacturer's instructions to a thickness of 5mm and provided with a textured finish to the 
Engineer's instructions. 

Waterproof plaster on walls subject to external water pressure shall be two coats cement/sand 
plaster.  Wall surfaces shall be well hacked over the whole surface, brushed with a stiff brush and 
washed down before plaster is applied.  The first coat of one cement and two parts pit sand shall be 
cast on the wall using a sloppy mix to a thickness of about 6mm, and provide a complete coverage.  
As soon as the first coat has set apply a second coat of one cement and two and a half parts pit sand 
floated on to a thickness of 10mm and finished with a wood float.  An approved waterproofing additive 
shall be incorporated in both coats. 

Where directed suspended ceilings constructed of gypsum plaster board shall be plastered with a 
concrete bonding plaster as described above. 

Angles and edges are to be carefully plumbed or levelled, as the case may be, and corners shall be 
arris rounded.  Before plastering concrete work, the surface of the concrete shall first be hacked 
sufficiently to afford proper bond and the plaster shall then be applied as a thin skimming coat, or 
coats.  Where walls meet the underside of concrete slabs a rounded cove shall be formed and neatly 
mitred at corners and intersections.  At joints between brickwork and concrete, plaster or rendering 
shall be vee-jointed to break the layer completely in order to allow for differential movement. 
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Plaster work should in all cases be commenced at the top and proceed downwards and every care 
must be taken to prevent staining of faced brickwork and other finished parts of the building with 
plaster droppings, which must not be allowed to harden, but shall be cleaned off continuously as 
plastering proceeds. 

13.0 DEFECTIVE PLASTER OR RENDERING 

Should any plaster or rendering show signs of cracking, blowing or other defects at any time before or 
during the Defects Liability Period the defective work shall, at the Engineer's discretion, be stripped 
and re-plastered by the Contractor at his own expense, being cut out to rectangular shape unless 
otherwise permitted, edges undercut to form a key, and the joint carefully smoothed off flush with the 
surrounding plaster. 

14.0 GRANOLITHIC FINISH 

Untinted granolithic finish shall consist of one part cement, one part   river sand, and two parts 5mm 
clean screened granite chips by volume,   mechanically mixed and applied to the surface of the 
underlying concrete in a layer 20mm thick, levelled, graded and floated to a smooth uniform surface. 

Coloured granolithic finishes shall be obtained by mixing a mineral pigment with the cement or if 
available using a coloured portland cement.  In no case should more than 10% of pigment by mass of 
cement be used to obtain the required shade of colour.  The pigment shall be homogeneously mixed 
with the cement to ensure a uniform colour.  Tinting of granolithic finishes by sprinkling pigment on 
and trowelling into the surface of an untinted granolithic surface will not be accepted. 

It is advantageous to apply granolithic while the underlying concrete is still plastic, but this is seldom 
practicable and should be undertaken only to the Engineer's direction.  In general granolithic will be 
placed on a hardened sub-floor, which should be thoroughly cleaned by washing and scrubbing with 
wire or stiff brushes and kept wet for at least six hours.  When the concrete is thoroughly damp but 
free from surface water it shall be coated with a cement/water grout of creamy consistency, followed 
immediately by the grano topping. 

Granolithic is to be finished with a steel float, and divided by vee-joints into bays not exceeding 15 
square metres in area, and bays are to be laid in checkerboard pattern with intervals of 24 hours 
between adjoining bays. Vee-joints shall also be provided along every joint at similar discontinuity in 
the floor. 

Granolithic skirtings are to be carried up the faces of all adjoining walls to a height of 100mm and 
pointed into joints, with 20mm radius coves at the top of the skirting and at its junction with the floor. 

Stairs are to be finished with rounded nosings and coved at the junction of treads and risers.  The 
finish is also to be carried over the open side of the stair, where a band 50mm wide is to be formed 
following the line of risers and treads, with edges and junctions coved or rounded.  A reeding 100mm 
wide is to be applied to all treads to prevent slip. 

The rates quoted for granolithic are to allow for all vee-joints, mitres, returns, coves, stopped ends, 
nosings, steel float finish, tinting, etc, but skirtings and reedings will be measured and paid for under 
the items provided for them in the Bill of Quantities. 

15.0 PVC FLOOR TILES AND SKIRTINGS 

Approved PVC tiles, skirtings and stair nosings shall be laid to the manufacturer's instructions on a 
1:3 cement/sand screed to form a total thickness of 20mm.  The underlying concrete shall be 
prepared before the screed is placed in the same way as specified for granolithic finish in Clause 14 
and the screed finished with a steel float.  The cost of the screed shall be included in the price for the 
PVC tiles and skirting. 

16.0 GLAZED CERAMIC WALL TILES 

Glazed ceramic wall tiles shall be fixed in accordance with SABS Code of Practice 0107. 

17.0 TERRAZZO 

All terrazzo shall consist of white Portland Cement and marble chips of approved colour, cast and 
polished by a specialist sub-contractor approved by the Engineer. 
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Terrazzo shall be laid not less than 10mm thick on 1 : 3 cement/river sand screed to give a total 
thickness of 30mm trowelled to a dense even surface, rubbed down to a finished surface free from 
holes and blemishes and polished where required. 

Terrazzo work shall be divided into rectangular panels not exceeding one square metre in size.  
Internally and in cast-in-situ window sills these panels shall be formed using aluminium strips with top 
edges flush with finished terrazzo surfaces but externally the panels shall be divided by grooves about 
5mm wide and the full depth of the terrazzo, stained to a selected colour. 

Terrazzo skirtings 100mm high are to be carried up the faces of all walls adjoining terrazzo floors and 
covered at the junction with the floor and at the upper edge. 

Terrazzo stairs are to be finished with skirtings and return over the open side as for granolithic stairs 
in Clause 14 above, but provided with approved non-slip tread insertions set into the finish. 

The prices quoted for terrazzo shall include cement/sand screed, rounded nosing, coves, returns, 
stopped ends, brushing or polishing, but aluminium division strips, division grooves, skirtings, and 
non-slip treads will be measured and paid for under the items provided in the Bill. 
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TECHNICAL SPECIFICATION 

PART 8: ENVIRONMENTAL  
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PART 8:  ENVIRONMENTAL  

ENVIRONMENTAL SPECIFICATION FOR CONSTRUCTION 

1.0 SITE ESTABLISHMENT AND MANAGEMENT 

 

 1.1 GENERAL 

Every precaution shall be taken, in accordance with this specification, to prevent pollution of air, soil, 
ground and surface water as a result of construction or associated activities at all locations (including 
borrow pits) of the contract. 

Traffic routes to working areas: no indigenous site vegetation shall be destroyed by construction 
vehicles, unless authorised by the Engineer or Chimanimani Rural District Council. 

Staff ablution facilities: only chemical toilets or flush toilets discharging into approved septic tanks 
and soakaways will be allowed on site, so as to limit potential groundwater pollution caused by other 
forms of ablution facilities. 

Stormwater control measures: care should be taken during construction not to alter natural 
stormwater drainage in ways that could cause pollution. 

Pollution control: 

• Discharge of hazardous chemicals on the site or to the stormwater system is prohibited. 

• Soil erosion caused by construction activities shall be kept to a minimum.  Care should be taken 
in the siting of facilities and materials. 

• All wastewater leaving the site shall be contained and treated before release into watercourses, 
streams, rivers, lakes and dams, at the Contractor's expense, to comply with Government 
standards for wastewater/effluent discharge. 

Management of waste: litter and solid waste, associated with construction activities, shall be 
confined to areas designated for that specific use by the Engineer or Chimanimani Rural District 
Council . 

The Contractor shall draw up a plan of all parts of the construction site, showing the layout of site 
establishment, topsoil stockpiles, planned access and circulation routes, borrow pits, etc.  The plan 
shall be submitted to the Engineer for comment and approval before site establishment commences. 

Where the Environmental Specification is in conflict with other sections of the technical specification, 
the Environmental Specification shall take precedence. 

 1.2 HOUSEKEEPING 

The Contractor shall ensure that the Contractor’s camp and working areas are kept clean and tidy at 
all times.  The Engineer shall inspect these areas on a regular basis. 

 1.3 DEMARCATED AREAS AND FENCING 

Routes for temporary access and haul roads shall be located within the approved demarcated areas 
and vehicle movement shall be confined to these roads.  Movement of vehicles outside the 
designated working areas shall not be permitted without written authorization from the Engineer. 

All construction activities shall be restricted to designated working areas shown on the drawings 
and/or approved by the Engineer.  Materials, including spoil, shall only be stockpiled on designated 
areas. 

Fences shown on the drawings and tender specification shall be maintained throughout the 
construction period.  All temporary fencing shall be removed on completion of the contract. 

 1.4 FIRE RISK AND BURNING 

Burning of vegetation including tree trunks and stumps cut during site clearing and establishment shall 
not be permitted unless authorised by the Engineer.  Material arising from site clearing that is suitable 
for firewood may be used by the Contractor’s workmen and any surplus should be offered to the 
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surrounding community.  All vegetation not so disposed of shall be removed to a site designated by 
the Engineer. 

The Contractor shall ensure that the risk of fire at any location on the site is kept to a minimum.  The 
Contractor shall supply fire-fighting equipment appropriate to the fire risk presented by the type of 
construction and other on-site activities and materials used on site.  This equipment shall be kept in 
good operating order. 

Open fires for heating and cooking shall only be permitted in protected areas designated by the   
Engineer for this purpose. 

No fires will be allowed adjacent to the boundary fence, either inside or outside the Works. 

 1.5 STORAGE OF FUEL AND OTHER MATERIALS 

Fuel, lubricants, transmission and hydraulic fluids shall be stored only in the designated areas. 

2.0 CONTROL OF DAMAGE TO PLANTS, TREES AND ANIMALS 

The underlying requirement is to minimise damage to natural habitats within the designated area.  In 
practice a certain amount of damage is sometimes unavoidable, in which case the disturbed land is to 
be rehabilitated to the   Engineer's instructions or according to a rehabilitation plan approved by the   
Engineer. 

 2.1 DESTRUCTION OF PLANTS AND TREES 

Shrubs and trees within the designated area shall only be moved or removed with prior written 
approval of the Engineer to areas specified by the   Engineer.  Removal, damage or disturbance of 
any shrubs or trees outside such areas is not permitted. 

Gathering of firewood outside the designated area shall not be permitted. 

 2.2 DISTURBANCE OF ANIMALS 

Any animals   within the site shall not be killed nor unnecessarily disturbed.  Where sensitive species 
occur these shall be relocated at the Employer's cost. 

3.0 CONTROL OF DAMAGE TO SOIL AND WATER 

 3.1 TOPSOIL 

Topsoil shall be stripped from the areas to be occupied by structures, roads and temporary storage 
areas prior to commencement of construction in the particular area, and stockpiled for use in 
reinstatement and rehabilitation. 

The Contractor shall ensure that subsoil and topsoil are not mixed during stripping, excavation, 
reinstatement and rehabilitation. 

Stripping of topsoil shall be undertaken in such a way as to minimise erosion by wind or runoff. 

Areas from which topsoil is to be removed shall be cleared of any foreign material which may come to 
form part of the topsoil during removal including bricks, rubble, any waste material, litter, excess 
vegetation and any other material which could reduce the quality of the topsoil. 

Topsoil shall be stockpiled in areas designated by the   Engineer.  Where required the stockpiles shall 
either be vegetated or covered by a suitable fabric to prevent erosion and invasion by weeds. 

Topsoil shall be stripped from the above areas to a depth not exceeding 300 mm from the original 
ground level unless otherwise specified by the Engineer, after clearing and grubbing of the area is 
complete.  

 3.2 CARE OF WATERWAYS 

Site staff shall not be permitted to use natural or man-made water sources for the purpose of bathing, 
washing of clothing or vehicles nor disposal of any type of waste, unless authorised by the   Engineer. 

The Contractor shall not in any way modify nor damage the banks or bed of watercourses, streams, 
rivers, dams or lakes unless required as part of the specified construction works. 
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Where modification or disturbance of watercourses is unavoidable or is required in terms of the 
contract (e.g. pipeline scour chambers), the disturbance of the water body shall be kept to a minimum, 
particularly as regards the removal of riparian vegetation and opening up of the stream channel. 

4.0 CONTROL OF POLLUTION 

As a minimum requirement, all waste emissions (hazardous, airborne, liquid and solid) from the site 
shall be kept within the limits of standards set in terms of relevant national and local pollution 
legislation and regulations. 

 4.1 GENERAL 

No waste of a solid, liquid or gaseous nature shall be emitted from the site without approval by the   
Engineer. 

Accidental pollution incidents shall be reported to the Engineer immediately after they occur and shall 
be cleaned-up (to the satisfaction of the Engineer) by the Contractor or a nominated clean-up 
organisation at the expense of the Contractor. 

 4.2 SOIL 

Vehicle and plant maintenance shall be confined to the areas demarcated for this purpose.  Should 
any fuel, transmission oil or hydraulic fluids be spilled onto the soils the   Engineer shall be informed 
immediately. 

 4.3 WATER 

The Employer reserves the right to monitor the quality of water bodies on and/or adjacent to the site 
before, during and after construction. 

 4.4 AIR 

All reasonable measures should be taken to minimise air emissions in the form of smoke, dust and 
gases e.g. by applying dust prevention techniques such as the sprinkling of water. 

5,0 MANAGEMENT OF WASTE 

All waste arising from construction activities are to be handled, transported and disposed of in 
accordance with the relevant regulations.  All efforts should be made to minimise, reclaim or recycle 
waste, and failing that, dispose of it in a manner licensed by the government for that purpose. 

 5.1 SEWAGE 

The Contractor shall provide sanitation facilities in the form of chemical toilets or flush toilets at the 
camp, office, workshop and construction site for staff and visitors (see Clause 1.1 above) discharging 
to septic tank(s) and soakaway(s).  The location, number and sizing of all such facilities shall be to the 
approval of the Engineer. No other form of sanitation will be permitted except with the written approval 
of the Engineer. No surface discharge of septic tank effluent will be permitted 

 5.2 WASTEWATER 

All runoff from fuel tanks/drums, truck washing areas and wash water from concreting vehicles and 
other equipment shall be collected and directed through oil traps to settlement ponds and treated to 
comply with Zimbabwe standards for effluent disposal. The settlement ponds shall be suitably lined at 
the Contractor's expense, if required in the opinion of the   Engineer, in order to minimise potential 
groundwater pollution. 

 5.3 SOLID WASTE 

Definition:  "Refuse" refers to all construction waste (such as rubble, cement bags, waste cement, 
timber, cans, other containers, wires and nails), household and office waste. 

Refuse shall be collected and stored in demarcated, fenced areas in skips and/or bins.  The fenced 
areas or containers should be designed to prevent refuse from being blown out by wind and should be 
strategically and conspicuously placed throughout the site. 

Wherever possible waste that is recyclable is to be recycled. 
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Refuse shall be disposed of as directed by the   Engineer. The Bill of Quantities has a rate for refuse 
disposal off site, which shall include all transportation and disposal costs. Refuse shall not be buried 
nor burned on site unless prior written approval has been given by the Engineer 

 5.4 HAZARDOUS WASTES 

Definition:  Hazardous wastes are those which are proven to be toxic, corrosive, explosive, 
flammable, carcinogenic, radioactive, poisonous or as determined by the Hazardous Substances and 
Articles Act as amended.  Hazardous waste products shall include, but shall not necessarily be limited 
to, cement, diesel, petroleum, oil and lubricants, explosives, drilling fluids, pesticides, concrete 
additives and water purification chemicals. 

Discharges of hazardous chemicals (such as paint, turpentine and oil) on the site or to the stormwater 
system are prohibited, as declared under the Hazardous Substances and Articles Act as amended. 

Potentially hazardous raw and waste materials shall be handled and stored on-site in accordance with 
the manufacturer's specification and relevant legal requirements. 

All hazardous waste products shall be removed from site and disposed of in a manner, and at a site, 
approved by the Hazardous Substances and Articles Control Board. 

6.0 MANAGEMENT OF STORMWATER AND EROSION  

The aim is to minimise soil loss from the site due both to wind and water. 

 6.1 STORMWATER 

At all stages of the contract, stormwater control measures to the satisfaction of the   Engineer shall be 
applied to keep soil on-site by minimising: 

• erosion of temporary stockpiles of topsoil and permanent spoil dumps; 

• erosion from construction roads, excavations and borrow pits; 

• silt-laden run-off from all areas stripped of vegetation, including excavation surfaces and 
stockpiles of spoil and topsoil; 

• contaminated run-off from storage areas; 

thereby preventing it from entering water courses. 

Natural stormwater run-off, which is not polluted by site operations, shall be diverted around spoil 
dumps and topsoil stockpiles.  Where uncontaminated stormwater has accumulated in the workings 
and needs to be pumped out, it must be disposed of into a watercourse in such a way that erosion 
does not occur along the course of its passage. 

 6.2 CONTROL OF EROSION 

At all stages of the contract, erosion of bare soil, other excavation surfaces and stockpiles of topsoil 
and spoil shall be prevented by the application of suitable erosion control measures. 

Should erosion occur due to negligence on the part of the Contractor in applying the above measures, 
the Contractor will be responsible for reinstatement of the eroded area to its former state at his own 
expense.  Any surface water pollution occurring as a result of this negligence will be cleaned up by 
the Contractor or a nominated clean-up organisation at the expense of the Contractor. 

Cross and side stormwater drainage measures shall be constructed on access and haul roads to the 
site and on roads within the site. 

The Contractor shall ensure that run-off from access and haul roads, and that diverted into cross and 
side drains, does not cause erosion. 

7.0 REHABILITATION 

On completion of the works, the Contractor shall spread topsoil over the entire surface of all borrow 
areas and other exposed excavations specified by the Engineer.  He shall then plant these surfaces 
with indigenous grass and plants according to landscaping instructions.  This work shall be completed 
within 30 days after completion of the construction activity, to the satisfaction of the Engineer



UNICEF Cyclone Idai Response at Chipinge 

Proposed Installation of 5No. Solar Powered Borehole pumps at Chipinge 
 

79   Proposed Rehabilitation of water supply infrastructure 

 

 


