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Tender No: BW253/IRM/MAP/22
Part C3: Scope of Work

Section C3.4: Construction

Section C3.4.2: Standard Specifications

BLOEM WATER
TENDER NO: BW253/IRM/MAP/22
UPGRADING OF THE INTABAZWE RISING MAIN
C3.4.2
STANDARD AND PARTICULAR SPECIFICATIONS
C3.4.2.1
Standard Specifications
The Standard Specifications on which this contract is based are the latest revisions of the South African Bureau of Standard’s Standardized Specifications for Civil Engineering Construction (SABS 1200). Note: “SABS has been changed to “SANS”. 

Although not bound in nor issued with this Document, the relevant sections of the standard specifications shall form part of this Contract.  These documents are available at the Contractor’s expense from the SA Bureau of Standards, Private Bag X191, PRETORIA, 0001.

All relevant SABS 1200 Standardised Specification for this Contract shall be applicable.

C3.4.2.2
Particular Specifications
The following additional specifications for work not covered by the Standardised Specifications are required for the contract and are bound in hereafter.

PLK
:
Manufacture and supply of valves
PLU
:
Pipe Boring

PLN
:
Manufacture, supply and testing of steel pipes

PLQ
:
Corrosion protection of steel pipes and fittings

PLT
:
Flow meters (general)

PLTP
: 
Manufacture, supply and testing of plastic pipes

C3.4.3
VARIATIONS AND ADDITIONS TO THE STANDARD AND PARTICULAR SPECIFICATIONS

The Clauses under this section are numbered “PS” and refers to the clauses in the Standard or Particular Specifications. New clauses not covered by clauses in the Standard or Particular Specifications, if included here, are also designated “PS” followed by a number.

All material used in the Works shall, where such mark has been awarded for a specific type of material, bear the SABS/SANS mark.  Alternatively, the Contractor shall furnish the Engineer with certificates of compliance of materials, which bear the official mark of the appropriate standard.

1PSA
GENERAL
 C3.4.3-

19PSAB
ENGINEER'S OFFICE
 C3.4.3-

23PSC
SITE CLEARANCE
 C3.4.3-

24PSD
EARTHWORKS
 C3.4.3-

36PSDB
EARTHWORKS (PIPE TRENCHES)
 C3.4.3-

40PSG
CONCRETE (STRUCTURAL)
 C3.4.3-

80PSL
MEDIUM-PRESSURE PIPELINES
 C3.4.3-

89PSLB
BEDDING (PIPES)
 C3.4.3-

92PSLE
STORMWATER DRAINAGE
 C3.4.3-

93PSPLT
FLOW METERS (Particular Specification PT)
 C3.4.3-



PSA
GENERAL

PSA1
QUALITY (Clause 3.1)

All material used in the Works shall, where such mark has been awarded for a specific type of material, bear the SABS mark.  Alternatively, the Contractor shall furnish the Engineer with certificates of compliance of materials, which bear the official mark of the appropriate standard.

Also refer to Section C3.5 for additional requirements regarding quality assurance and control.

PSA2
PLANT (Clause 4.3)

Except where the use of plant is essential in order to meet the specified requirements by the Due Completion Date, the Contractor shall use only hand tools and equipment in the construction of those portion(s) of the Works that are required in terms of the Scope of Works to be constructed using labour intensive construction methods.

PSA3
SETTING OUT OF THE WORKS (Clause 5.1.1)

Add the following:

Benchmarks are available on Site and shall be used for construction purposes. The position of the permanent survey beacons is shown on the Drawings with the relevant position (X/Y coordinates) as well as the elevation (Z coordinate). 
The Contractor shall be responsible for the setting out of the works.

If at any time during the progress of the Works, any error shall appear or arise in the position, levels, dimensions or alignment of any part of the Works, the Contractor, on being required to do so by the Engineer, shall at this own expense rectify such error to the satisfaction of the Engineer.

The Contractor shall take special precautions to protect all survey beacons or pegs such as benchmarks, stand boundary pegs and trigonometrical beacons, regardless whether such beacons or pegs were placed before or during the execution of the Contract. If any such beacons or pegs have been disturbed by the Contractor or his employees, the Contractor shall have them replaced by a registered land surveyor at his own cost.

PSA4
CONSTRUCTION (Clause 5)


Add the following sub-clauses:

PSA4.1
Wayleaves and permits

The Employer has obtained wayleaves and access rights for the construction of the works.
The Contractor shall give notice and obtain all permits, licences and approvals as required by the Laws, and shall keep copies of such applications, permits, licences and approvals on site at all times. The Employer shall have access to such documents for its purpose under the Contract.

PSA4.2
Care of the Site and public

At all times during construction of the Works and upon completion thereof, the Site of the Works shall be kept and left in a clean and orderly condition. The Contractor shall store all materials and equipment for which he is responsible in an orderly manner, and shall keep the Site free from debris and obstructions.

The attention of the Contractor is drawn to the fact that parts of the Works will be constructed within or adjacent to built-up areas.  Certain work shall be constructed within urban areas and in the presence of passing traffic. The Contractor shall exercise all necessary precautions and take all necessary steps to ensure the safety and convenience of the public, including the prevention of unnecessary noise, dust or other nuisance or environmental impact. Where applicable, the Contractor shall provide access for traffic over and through the Works, and for residents to their places of abode. Safety measures shall also provide for wildlife and livestock.

Any rock or debris falling from trucks on the roads in use by the public shall be removed immediately.  Precautions shall be taken to prevent fouling of public roads and other works by vehicles and the roads shall be kept clean by the Contractor.

Allowance should be made by the Contractor in his construction programme for delays that may result from foreseen and unforeseen actions that are required to ensure the safety and convenience of the public.

The Contractor shall give residents a minimum of 48 hours written notice of his intent to close access to residential stands and shall provide temporary access during the period of close. No permanent access to residential stands shall be closed for longer than 48 hours. The access shall be fenced off to ensure the safety of the public.

PSA4.3
Contractor’s Representative and Superintendence

The Contractor shall submit to the Employer and Engineer within 14 days of the Commencement Date a list of addresses and telephone numbers of its Representative and key personnel who may be contacted both during and outside normal working hours in connection with the Works.

PSA4.4
Safety and security

The Contractor shall operate a security system at all the areas of the Site on a 24 hour per day basis to the satisfaction of the Engineer.  He shall co-operate with the local Police and comply with the Engineer’s requirements on all matters relating to security of the Works and persons entering the site.  Such a system shall include full and effective security control of all accesses to each area including appropriate identification procedures for all persons and vehicles entering and leaving.

The Contractor shall also provide Personnel Protective Equipment (PPE) for the staff of the Engineer.

Security of the site shall include all construction camps and depots and the offices of the Engineer. The Contractor shall allow at all times for the necessary security and watching to prevent theft or damage to materials, plant and contractor’s equipment, and to ensure the safety of both the Contractor’s personnel, Employer’s personnel and the Engineer’s personnel.

It is in the interest of the Contractor to establish and maintain healthy community liaison and employment structures throughout the duration of the Contract as healthy structures will serve to elicit the support of affected communities in detecting and prosecuting criminal activity.

The Contractor shall take adequate preventative measures to mitigate the effect of the influx of construction personnel into the local community.

Such measurements shall include the implementation of a code of conduct, disciplinary procedure, access control, Contractor identification measures and safety and security forums.

The Contractor shall include within the safety and security forum community leaders, the South African Police Services (SAPS), local emergency services, Councillors and interested and affected parties. The forum shall set about guidelines and mechanisms to deal with and communicate project related issues between the local community and the Contractor.

In addition, the Contractor shall take adequate measures to restrict personnel movement outside the boundaries and shall provide safe transport to and from the workplace. 

The Contractor shall strictly adhere to the following requirements in the Employer’s security areas:

· Only persons with valid entry-permits will be allowed in the security area;

· Movement of employees will be restricted to particular areas. Trespassers will forthwith be suspended from the premises;

· Employees shall not be allowed on the premises between the hours of 17h00 – 07h00 without previously obtaining permission;

· When the Contractor finds it necessary to exceed this restriction, arrangements must be made at least 12 hours in advance, with the Chief Security Services or his duly authorised representative;

· Should the Contractor wish to leave a night-watchman on the work premises, he must submit a written application to the Chief Security Officer.

PSA4.5
Notices, signs, barricades and advertisements

Notices, signs and barricades as well as advertisements may only be erected where approved by the Engineer. The Contractor shall be responsible for their supply, erection, maintenance and ultimate removal and shall make provision for this in his tendered rates.

The Engineer shall have the right to have any sign, notice or advertisement moved to another location, or to have it removed from the Site of the Works, should it in any way prove to be unsatisfactory, inconvenient or a safety hazard.

PSA4.6
Accommodation of traffic

Accommodation of traffic during construction of the Works forms an integral part of the obligations of the Contractor. The Contractor’s plan for the accommodation of traffic and directional signs shall be prepared in terms of the latest version of the South African Road Traffic Signs Manual and CSRA Road Note 13, 3rd Edition 1988 (ECSRA Road Sign Note) and must be submitted to the Engineer together with the approval of the applicable authorities prior to the commencement of construction activities.

The travelling public shall have the right of way on public roads (whether closed to through traffic or not), and the Contractor shall apply suitable approved methods for controlling the movement of the contractor’s equipment, materials, plant and Temporary Works in such a way that the latter will not constitute a hazard to residents and the travelling public.

The Contractor shall exercise all necessary precautions and take all necessary steps to ensure the safety and convenience of the public.  In addition, the Contractor shall provide access for traffic over and through the Works, and for residents to their places of abode.  Allowance must be made by the Contractor in his programming for delays resulting from the aforesaid.

Failure to maintain road signs, warning signs or flicker lights, etc., in a good condition shall be deemed sufficient cause under the applicable clause of the Conditions of Contract for the Engineer to instruct the Contractor to suspend part or all of the Works at the cost of the Contractor until the default has been rectified.

The Contractor’s tendered amounts for the work shall include full compensation for all costs and profit which may arise from the accommodation of traffic and no claims for extra payment in this respect shall be considered.

PSA4.7
General environmental requirements

All chemicals, lubricants and fuels shall be stored in secondary containment units that are capable of storing 110% of the contents stored. These secondary containment units must be impermeable, fire proof and constructed to the approval of the Engineer.

Washing of tools and/or equipment shall take place at dedicated washing facilities within the construction camps. Suitable wash facilities must be provided at all construction camps and all wastewater must be treated before discharge into any natural watercourse.

The Contractor shall prevent discharge of any pollutants, such as cement, concrete, lime, chemicals and fuels into any water sources. Runoff from fuel storage areas/ workshops/vehicle washing areas and concrete swills shall be directed via an oil separator into a settlement pond and this will be disposed of at a site approved by the Engineer. Appropriate measures to prevent water pollution at/from batching plants must be implemented.

The Contractor shall be responsible to safeguard the plant and areas adjacent to the Contractor’s camp against fire caused in any way by the construction activities on Site. The Contractor shall be responsible for any damage or loss suffered in this regard.

PSA4.8
Pre-construction survey


Landowners

The pre-construction survey must be conducted per affected property. It must be attended by the Landowner (or designated representative), the Engineer and the Contractor. The following must be established, agreed and recorded. 

· communication protocol for future communication between the parties (introduce all parties, roles and functions)

· contact details 

· activities usually undertaken in the construction servitude area, particularly in agricultural areas 

· impacted services e.g. telephone, electricity, water supply lines and others, and the protection of these services

· fire protection and fighting measures

· fencing and gate requirements (any special requirements for special livestock, type of stock proof fencing, no of wire strands, location of gates, opening and closing of gates etc.)

· interim access requirements to rivers and streams

· security issues

Information and agreements to be captured in a document for each affected land portion (copy of which to be submitted to the Engineer). 


Existing services, buildings and structures
Position, type, condition and other details of existing services (fencing, gates, roads, telephone lines, power lines etc), buildings and structures within the construction site including the pipeline servitudes. 

This survey must include photographical records, documented per cadastral portion.

PSA4.9
Fencing

The Contractor shall replace all existing fencing that encroaches within the proposed permanent and temporary servitude with new stock proof or game proof (where applicable) fencing.

New gates shall be installed where required for access to properties or servitudes. The Contractor shall liaise with property owners with regard to the position and width of the gate.

The Contractor shall give all land owners and residents a minimum of 48 hours’ notice of its intent to dismantle fences to properties. The Contractor shall note and take photos of all aspects relevant to the condition of existing fencing prior to dismantling, and shall acquire the signature of the owner/occupant agreeing to such conditions.

After reinstatement, the Contractor has to acquire the owner / occupant’s written confirmation that the condition of the fence is at least equivalent to its condition before dismantling.
PSA5
SITE FACILITIES

PSA5.1
SITE FACILITIES AVAILABLE
PSA5.1.1
Contractor’s Camp 

The Contractor’s camp shall be kept clean at all times during construction and conform to the requirements and regulations of the Employer, authorities and the applicable Environmental Management Plan.

The Contractor must fence off his construction camp area with 1.8m high diamond mesh fence.  The inside of the camp area shall be screened off from the public by 1.8m high green shade cloth neatly tied to the inside of the fence.  All temporary fencing must be removed on completion of the Contract. 

The camp may be used for the working hours activities of the Contractor’s and the Employer’s personnel and for all related facilities required by the Contractor and the Employer such as workshops, stores, testing laboratories, etc.
The Contractor shall at all times conform to all requirements contained in law or bylaws, as well as any other requirements set by the controlling local authority. 

The Contractor shall water all access roads to the construction camp, as well as working areas used by vehicles inside the camps to prevent dust caused up by vehicles or wind.

At the completion of the construction work, the Contractor must break down and remove all concrete slabs, etc. in the construction camps and at the batching plant (if applicable), remove all rubble from the camp site and hand back the sites in a clean and tidy condition.  

No Taking-Over Certificate shall be issued for the Works unless the site clearing is done to the satisfaction of the Engineer.

PSA5.1.2
Source of water supply

The Contractor shall be responsible under the Contract for the supply and distribution at his cost of all water that he may require for purposes of constructing the Works.  Accordingly, the Contractor shall pay all connection fees and consumption charges, and at his cost provide all connections, consumption meters, pipework, storage tanks, transport and other items associated with the supply of water for the Works.

The Contractor shall, subject to the approval of the Engineer, make any necessary arrangements with the relevant authority for the connection(s), and shall provide in his tender for the payment of all charges and costs that are associated with making water available for purposes of constructing the Works.

Water for filling, testing and disinfecting the pipelines and structures will be made available by the Employer at no cost to the Contractor.  However, should the pipelines and/or structures have to be drained and refilled due to defective materials or workmanship by the Contractor or by his sub-contractors, then the water required for refilling shall be made available at the cost of the Contractor.

PSA5.1.3
Source of power supply


The Contractor shall be responsible under the Contract for the supply and distribution at his cost of all electricity that he may require for purposes of constructing the Works.  Accordingly, the Contractor shall pay all connection and consumption charges, and at his cost provide all connections, transformers, consumption meters, cables, distribution boards and other items that are associated with the supply of electricity for construction of the Works.


The Contractor shall, subject to the approval of the Engineer, make any necessary arrangements with the relevant authority for the connection(s), and shall provide in his tender for the payment of all charges and costs that are associated with making electricity available for purposes of constructing the Works.  The distribution of electricity shall be in accordance with the applicable bylaws and regulations of the supply authority.

PSA5.1.4
Housing


The Contractor shall not be permitted to house personnel within his camp site(s) or on Site for this contract. 

For contracts where accommodation in camp site(s) or on Site is permitted, the Contractor shall inform the Engineer at the commencement of the contract of his intentions regarding the housing of Personnel in camp site(s) or on Site, and he shall thereafter ensure that all such accommodation is kept neat and tidy, hygienic and properly controlled at all times.  The Contractor’s personnel, including bona fide night watchmen, may only sleep within the camp should the Contractor:

· take all the necessary steps required to comply fully with public legislation and regulations and all specifications governing the environment, health, transport, safety and public disturbance impacts of such on-site accommodation;

· acquire the written permission of the Employer and relevant owner and authority and comply with their requirements.


Should at any stage of the Contract the Employer and/or the Engineer be of the opinion that the housing of Personnel within the camp site(s) or on Site is causing disturbance or inconvenience to the landowner or to nearby residents, then the authority granted by this clause for the Contractor to house Personnel within camp site(s) or on Site may be withdrawn, either partially or entirely. 


The Contractor shall at all times conform to all requirements contained in law or bylaws, as well any other requirements set by the controlling local authority.

PSA5.1.5
Access to Site

The Contractor may make use of the existing access roads to and within the Site, but shall be responsible to restore these roads to a similar or better condition that prevailed at the Commencement Date and at his expense. If the Contractor requires additional access to and within the Site, these shall be constructed at his own expense. Proper access control shall be instituted by the Contractor to prevent any unauthorised entry

PSA5.2
SITE FACILITIES REQUIRED 

PSA5.2.1
For the Contractor
Whatever may be required for the satisfactory execution of the Contract.

PSA5.2.2
For the Engineer 

As specified under Section PSAB.

PSA5.2.3
Sanitary facilities

Water borne sewerage is not available at the Engineer’s camp site. Flush toilets or chemical toilets shall be provided and maintained for the use of the Contractor’s personnel at all camp sites that the Contractor may establish for construction of the Works. In addition, the Contractor shall at all times during construction of the Works provide adequate sanitary facilities on site so that all employees are at all times within easy reach of sanitary facilities.

Washing, whether of the person or of personal effects and acts of excretion and urination, are strictly prohibited other than at the facilities provided.

The Contractor must use chemical toilets where flush toilets are not available. Chemical toilets shall be inspected on a daily basis to ensure these are in a good working condition and are not overflowing.  A competent Subcontractor must be appointed to service the toilets on a regular basis.  This Sub-Contractor shall ensure that no spillage occurs when the portable toilets are cleaned or emptied and that the contents are removed to a waste treatment facility.

Latrine and ablution facilities shall comply with the regulations of the local authority concerned and shall be maintained in a clean and sanitary condition to the satisfaction of the Engineer.  Toilet facilities supplied by the Contractor for the workers shall occur at a maximum ratio of 1 toilet per 15 persons. These will be furnished at all times with toilet paper. 

The toilets shall be placed on a stable surface, no further than 50 m from any works area and must be secured to the ground to the satisfaction of the Engineer to prevent them toppling over due to wind or any other cause and the entrances to toilets shall be adequately screened from public view.
PSA6
TESTING (Clause 7)

PSA6.1
All test results obtained by the Contractor in the course of his process control of the Works shall be submitted to the Engineer or his Representative prior to requesting inspection of the relevant portions of the Works. Any request for inspection shall be submitted on the prescribed forms that will be issued once the Contract has been awarded.

PSA6.2
The Contractor shall make suitable arrangements for process control prior to commencement with the Works. Should he intend using site personnel for this purpose he shall ensure that suitably trained and competent personnel take charge of the necessary test work, and that the necessary equipment is at their disposal prior to commencement of the Works. Failure to comply with these requirements shall be just cause for the Engineer to order suspension of the Works without additional remuneration, or for him to recommend termination to the Employer in terms of the Conditions of Contract.

PSA6.3
The Contractor shall deliver to the Engineer, for his consideration, quality assurance programmes (as obtained from all the Contractor’s proposed suppliers of pipes, valves and specials) prior to the Contractor’s appointment of any suppliers.

PSA7
ADJUSTMENT OF PRELIMINARY AND GENERAL TIME-RELATED ITEMS (Clause 8.2.2) 

PSA7.1
Replace the note on the end of the clause with the following:

Note: An approved extension of time will qualify the Contractor to receive additional payment for each relevant time related item at the original tendered unit rate for such item. The additional payment will be calculated pro rata to the extension of time in relation to the time for achieving Practical Completion for the Works at the date when the agreement came into effect.

PSA7.2
Should the Time for Completion be automatically extended due to abnormal weather conditions occurring during execution of the Contract as provided for in the Conditions of Contract, adjustment to the total for time-related preliminary and general items will be applicable as specified in Clause PSA7.1.

PSA7
HEALTH AND SAFETY 

The Works to comply with the Occupational Health and Safety Act (Act 85 of 1993), the Construction Regulations GNR.84 of 7 February 2014 and the Employer’s Safety Specifications.
The maintenance of safe work practice at all times and in all sections of the execution of the works shall form part in the day to day site activities of all the Contractor’s management, staff and workforce on the contract.

The Construction Regulations requires from the Employer to ensure that the Contractor has made adequate provision for the execution of the works within the Act, Regulations and Specifications. The items listed below have been identified as critical towards ensuring the minimum standards of safe work practice. It must however be noted that the list below is not exhaustive and that it is the Contractor’s responsibility to allow for all costs involved to comply with the requirements in terms of the Contract. 

Also refer to health and safety requirements in Section 3.5.B (Management). 

PSA7.1
Fixed-charge items 
Add the following new Clause (Clause 8.3.5):

Compliance with the Occupational Health and Safety Act
(Act 85 of 1993) and its Regulations and with the Employer’s
Health and Safety Specification
Unit:  Sum
The fixed charge item shall include but shall not be limited to the following:

· Preparation and implementation of Health and Safety Plan,

· Establishment of Health and Safety File,

· Health and Safety Training 

· Personal Protective Clothing and Equipment 

· Fences, Signs and Barricades 

· Establishment of Safety Administration
· Compliance to all Health and Safety regulations in terms of COVID-19

· Other Health and Safety Fixed-charge Obligations

PSA7.2
Time-related Items 

Add the following new Clause (Clause 8.4.6):

Compliance with the Occupational Health and Safety Act 

(Act 85 of 1993) and its Regulations and with the Employer’s 

Health and Safety Specification. 
Unit: Sum
The time related item shall include but shall not be limited to the following:

· The employment cost of all health and safety personnel including consultants, health and safety officers, inspectors, supervisors and issuers required in terms of the Contractor’s Health and Safety Plan,  

· Updating the Health and Safety Plan as needed,

· Carrying out of periodic own audits and follow-up audits,

· Compiling ongoing risk assessments and risk assessment reports as required by the Works,

· Convening of regular safety meetings with the Safety Representatives,

· Accompanying and supporting the Employer or his Safety Agent during ad hoc audits,

· Compilation of monthly safety reports and statistics for the Employer or his Safety Agent,

· Implementation and maintenance of Training 

· Maintenance of personal protective clothing and equipment  

· Maintenance of fences, signs and barricades 

· Implementation and maintenance of safety administration
· Maintain compliance to all Health and Safety regulations in terms of COVID-19

· Other Health and Safety Time-related Obligations 

PSA8
ENVIRONMENTAL MANAGEMENT PLAN

The Contractor shall comply with all the conditions of the Environmental Authorisation (Record of Decision) and the Environmental Management Plan bound into Section C3.5C.

PSA8.1
Fixed-charge Items 

Add the following Clause (Clause 8.3.6):

Compliance with Environmental Management Plan and 
Environmental Authorisation (Record of Decision)
Unit: Sum

The sum tendered shall cover all costs, overheads, profits and charges incurred in complying with all the conditions of the Environmental Management Plan and Environmental Authorisation bound into Section C3.5C.

PSA8.2
Time-related Items 

Add the following Clause (Clause 8.4.7):

Compliance with Environmental Management Plan 
and Environmental Authorisation
Unit: Sum

The sum tendered shall cover all costs, overheads, profits and charges incurred in complying with all the conditions of the Environmental Management Plan and Environmental Authorisation bound into Section C3.5.C.
PSA9
PROVISION OF LEP PLAN
Add the following Fixed-Charge Item (Clause 8.3.7):

Provision of a suitable Local Economic Participation Plan
Unit: Sum

The sum tendered shall include full compensation for the provision of a suitable Local Economic Participation plan as required in terms of section T2.2.18 [Local Economic Participation Specification]. The tendered sum shall also include for the auditing by a recognised external auditing firm of the expenditure on local goods, services and labour as defined in the mentioned specifications. Two audits shall be included – the first interim audit shall be undertaken once 70% of the construction period has lapsed while the second and final audit will be done once the Taking-Over Certificate has been issued. The issue and approval of the final audit results will be a pre-requisite for the issue of the Performance Certificate. The tendered sum shall furthermore include for the submission of monthly progress information related to LEP.

PSA10
SUMS STATED PROVISIONALLY (Clause 8.5)

PSA10.1
Contingencies 

If applicable, a Provisional Sum has been included in the Summary of Schedules for contingencies. No percentage mark-up will be applicable to any payments made using contingency money other than the mark-up included in prices for variations determined in terms of the Conditions of Contract.

PSA10.2
Contract Price Adjustment

If applicable, a Provisional Sum has been included for Contract Price Adjustment in the Summary of Schedules to make provision for contract price adjustment in terms of the Conditions of Contract.  The value of the Provisional Sum shall be based on the percentage of the subtotal value as specified in the Summary of Schedules. No percentage mark-up will be applicable to any payments made in this regard.

PSA10.3
Salary for Labour Desk Officer and Community Liaison Officer

If applicable, a Provisional Sum has been included in Schedule 2 for a salary to be paid to the Labour Desk Officer and Community Liaison Officer.   

In addition to the abovementioned amount, provision is made in Schedule 2 for a mark-up on the amount to be paid.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.

PSA10.4
Artisans and skills training

If applicable, a Provisional Sum has been included in Schedule 2 for payments to be made to specialists for the training of unskilled or semi-skilled persons in industry accredited management and generic skills.  
Payment to the Contractor will be based on invoices certified by the Engineer and issued by training specialists to the Contractor for work undertaken in terms of this item.

In addition to the above amount, provision is made in Schedule 2 for a mark-up on any payments made by the Contractor in this regard.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.

PSA10.5
Telephone calls and rental 

If applicable, a Provisional Sum has been included in Schedule 2 for cell phone and telephone calls and facsimile transmissions for the Engineer’s Representative.  The Engineer’s representative will provide his own cellular telephone for the contract.  Payment will be based on call and rental costs, but excluding any deposits and installation costs which shall be priced under the preliminary and general items.  
In addition to the above amount, provision is made in Schedule 2 for a mark-up on any payments made by the Contractor.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.

PSA10.6
Acceptance control testing 

If applicable, a Provisional Sum has been included in Schedule 2 for acceptance control testing ordered by the Engineer to be undertaken by other service providers.  Payment will be based on the actual invoicing by the service providers to the Contractor. 
In addition to the abovementioned amount, provision is made in Schedule 2 for a mark-up on any payments made by the Contractor in this regard. The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract. 

PSA10.7
Office consumables for Engineer’s site facility

If applicable, a Provisional Sum has been included in Schedule 2 for the appointment and payment of office consumables for Engineer’s site facility.  
In addition to the abovementioned amount, provision is made in Schedule 2 for a mark-up on the amount to be paid.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.

PSA10.8
Electronic equipment for Engineer’s office

If applicable, a Provisional Sum has been included in Schedule 2 for the appointment and payment of a specialist sub-contractor for electronic equipment for Engineer’s site office, including computers, printers, cameras etc.

All equipment procured for the Engineer and his representatives shall be new and remain the property of the Contractor i.e. ownership shall revert back to the Contractor upon completion of the Works.

In addition to the abovementioned amount, provision is made in Schedule 2 for a mark-up on the amount to be paid.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.

PSA 10.9
Engineer’s accommodation

A Provisional Sum has been included in Schedule 2 for Engineers accommodation to be paid.

In addition to the abovementioned amount, provision is made in Schedule 2 for a mark-up on the amount to be paid.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract

PSA10.9
Locating existing services

A Provisional Sum has been included in Schedule 2 for the location/identification of existing services in terms of the Specifications where required and agreed with the Engineer (eg Ground Penetrating Radar (GPR) survey).
In addition to the abovementioned amount, provision is made in Schedule 2 for a mark-up on the amount to be paid.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for the Conditions of Contract.

PSA10.10 
Relocation of existing Services

If applicable, a Provisional Sum has been included in Schedule 2 for the relocation of existing services by specialists where required and agreed with the Engineer.

The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.
PSA10.10
Specialized services

If applicable, a Provisional Sum has been included in Schedule 2 for the appointment and payment for specialized services if and when required. These may include all work required by the following specialists: 

· Landscaping and hydro seeding;
· CCTV;
· Geotechnical surveys and inspections;
· Land Surveyor; and
· Acceptance control testing of pipework, coatings and linings.
· Refurbishment & commissioning of existing services

· High lift transfer pumpstation equipment 

· Electrical / Telemetry / Cathodic / AC Mitigation

In addition to the abovementioned amounts, provision is made in Schedule 2 for a mark-up on the amount to be paid. The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.

PSA10.11
Targeted Enterprises Sub-Contractors

The Provisional Sum allocated under this item is for the fluctuation of the Targeted Enterprise sub-contractor rates in excess of the contractor’s tendered rates. Payment of the provisional sum shall be on a pro-rata basis to provide compensation for the fluctuation between tendered rates of the Main Contractor and that of the Targeted Enterprise sub-contractors until the provisional sum is depleted. Any costs incurred due to fluctuation in tender rates in excess of the Provisional Sum will be for the Contractor’s account. This item is applicable where the Target Enterprise sub-contractor’s tender amount is higher than the Main Contractor’s tender amount. The Provisional Sum will cover the fluctuation for all tendered rates of the sub-contractors.

PSA10.12
Cathodic Protection and AC mitigation

If applicable, a Provisional Sum has been included in Schedule 2 for work to be undertaken by a sub-contractor in protecting the pipeline against cathodic corrosion and providing mitigation measures against AC high voltage currents. The Engineer undertakes to issue details and instructions describing the exact nature of the work that is required, as well as the specialists that should be employed by the Contractor to undertake the work.  
In addition to the above amount, provision is made in Schedule 2 for a mark-up on any payments made by the Contractor in this regard.  The mark-up shall be regarded as full compensation for overheads, charges and profits as provided for in the Conditions of Contract.

PSA11
PRIME COST ITEMS (Clause 8.6)

PSA11.1
Materials for Dayworks 

A Provisional Sum has been included in Schedule 2 for materials to be used during the execution of dayworks.  In addition to the abovementioned amount, provision is made in Schedule 2 for a mark-up on the materials used during the execution of the dayworks by the Contractor.  Payment made shall be regarded as full compensation for overheads, charges and profit on the materials that are used when executing dayworks.

PSAB
ENGINEER'S OFFICE

PSAB1
NAME BOARDS (Clause 3.1)


Name board(s) conforming to the standard requirements of the South African Association of Consulting Engineers and as shown on the relevant drawing must be provided and erected at points to be designated by the Engineer. 

PSAB2
OFFICE BUILDING (Clause 3.2)


Office facilities shall be provided and furnished for the Engineer’s Representative’s personnel and maintained for the duration of the contract.  The office facility shall be furnished as per Drawing No. 1890.11.00.AAA.01.U004.  All finishing shall be in accordance with the above drawing and all furniture shall comply with specifications in Drawing No. 1890.11.00.AAA.01.U002 and U004.
The Contractor shall provide all electrical equipment as required by the office staff as well as all consumables required for facilities and equipment i.e. paper, toner, stationery etc. 

The Contractor shall also be responsible to provide and maintain an adequate internet connection for the Engineer’s offices.

All offices, facilities and equipment shall be new and be furnished, serviced, cleaned and maintained by the Contractor. The Contractor shall provide a full time assistant for cleaning the offices and car wash. The Contractor shall provide a full time guard service and ablution facilities for the office complex.

The Contractor shall be responsible for all running costs and costs for other services, including telecommunication, electricity, water, etc. to operate and maintain the offices efficiently. 

The Contractor will remain the owner (or renter) of the offices, furniture and equipment and shall be responsible for the maintenance and insurance thereof.


Upon completion of the Works the Contractor shall remove the offices, furniture and equipment from Site.

PSAB3
TELEPHONE (Clause 5.4)


A prime cost item has been allowed in Schedule 2 to cover all call and rental costs that are associated with the provision of this facility (telephones and cell phones) for the Engineer’s Representative’s staff.  The Contractor shall include the invoices as provided by the Engineer in the monthly payment claims.

PSAB4
TESTING

PSAB4.1
General

A laboratory is not required by the Engineer on Site.  At the request of the Engineer, the Contractor shall arrange separately with an independent commercial laboratory and/or designated specialists to carry out additional acceptance control tests, over and above the normal quality control testing required for the construction of the Works.  A provisional sum is included in the contract for the additional control tests ordered by the Engineer. 

The Contractor shall remain responsible to carry out the process control testing required by the Standardized, Particular and Project Specifications.

PSAB4.2
Laboratory Equipment

The Contractor shall supply, insure and maintain the following equipment for use by the Engineer’s Representative’s personnel for the duration of the Contract:

(a)
A Troxler nuclear system Model 3440, complete with accessories and stored in a suitable transit case as supplied by the manufacturer.  A detailed description of the unit and principals of operation should be given in the manual for the nuclear instrument. Calibration test certificates shall be provided for such instrument.

(b)
Six concrete cube moulds, 150mm nominal size, as well as a suitable concrete cube curing basin to keep all concrete cubes submerged in water for at least 28 days.


PSAB5
SURVEY ASSISTANTS (Clause 5.5)


One suitably educated Survey Assistant shall be made available for the sole use of the Engineer's Representative personnel for the duration of the Contract. Transport shall be supplied for the Survey Assistant by the Contractor for the duration of the Contract should he be requested to do so.  In such event payment will be made at scheduled daywork rates.

PSAB6
SURVEY EQUIPMENT 


The survey equipment listed below shall be made available and be maintained in good condition for the exclusive use of the Engineer or his Representative for the duration of the Contract. 


(a)
Automatic surveyor's level complete with tripod and leather carry 



case such as Zeiss N1-2 or equivalent
1 No


(b)
Nylon-coated steel surveyor's tape 100m long and 10mm wide
1 No.


(c)
5m long steel tape
1 No.


(d)
5m long three-piece telescopic survey staves (metric double-face)



complete with angle bracket level
2 No


(e)
Survey books:  Level
3 No.


(f)
2kg hammer with rubber handle
1 No.


(g)
Steel pegs, 300mm long and 12mm dia
120 No.


(h)
Aluminium tags, 100mm long, 15mm wide and 2mm thick
120 No.


(i)
Reverse polar notation pocket calculator (Hp32SII or similar)
1 No


(j)
Change point
2 No


(k)
Measuring wheel
1 No


(l)
Tripod holders for ranging rods (heavy duty)
2 No.


(m)
Optical square (Sokkisha or Wild), complete with 



telescopic aluminium rod and bubble 
1 No.


(n)
“Rabone” steel tape 10 meters long and 13mm wide
1 No.


(o)
Triangular change plate with chain
2 No.


(p)
100m long 50 kg strength fish line
1 No.


(q)
One-metre-long spirit level
1 No.


(r)
Three metre aluminium straight edge
1 No.

PSAB7
CARPORTS 


The Contractor shall provide and maintain carports as indicated on the detailed on the drawing mentioned in PSAB2 for the duration of the Contract.  The floor shall consist of crushed aggregate to alleviate dusty and muddy conditions.
PSAB8
INSURANCE, MAINTENANCE ETC.

The Contractor shall be responsible for the insurance of all facilities and equipment, running costs and costs for other services, including telecommunication, electricity, water, sanitation, etc. to operate and maintain the office efficiently.

The Contractor shall provide assistants for cleaning the offices.

The Contractor shall provide all consumables required for the facilities and equipment.
PSC
SITE CLEARANCE

PSC1
DISPOSAL OF MATERIAL (Sub-clauses 3.1 and 8.2.1)

Materials arising from clearing and grubbing shall be disposed of at a suitable spoil site.  The Contractor shall be responsible to make his own arrangements for a suitable spoil site.  Trees and stumps necessarily removed shall not be burnt unless authorised by the Engineer but shall be cut and stacked at areas designated by the Engineer.

PSC2
AREAS TO BE CLEARED AND GRUBBED (Clause 5.1)

The areas to be cleared and grubbed will be indicated by the Engineer.  Should a portion or the whole of the site have been cleared and grubbed by others prior to the start of construction then no clearing and grubbing will be ordered or payment made with respect to the applicable portion of the site.

PSC3
PRESERVATION OF TREES (Sub-clause 5.2.3)

The penalty in respect of every individual tree, designated as a tree to be preserved, that is damaged or removed unnecessarily by the Contractor, shall be up to R10 000.00 (amount to be determined by the Engineer).  Trees that fall within areas upon which the Works are to be constructed or within areas that the Contractor must occupy for the proper construction of the Works will not be designated for preservation. The identification of trees to be designated for preservation will be subject to the discretion of the Engineer.

PSC4
FREEHAUL AND OVERHAUL
Refer to clause PSDB6 in this regard.
PSD
EARTHWORKS

PSD1
CLASSIFICATION FOR EXCAVATION PURPOSES (Clause 3.1.2)

Delete clause 3.1.2 (a) and clause 3.1.2 (b) and replace with the following:


3.1.2 (a) Soft excavation:

“All material that is not classified as hard rock excavation in terms of clause 3.1.2 (c), boulder excavation class A in terms of clause 3.1.2 (d) or boulder excavation class B in terms of clause 3.1.2 (e) shall be classified as soft excavation”


In clause 3.1.2 (c) (1), replace the words “equivalent to that specified in (b) (1) above” with the words “of mass approximately 35 t, fitted with a single-tine ripper suitable for heavy ripping and of fly wheel power approximately 220 kW.”

In the last sentence of clause 3.1.2 (d), replace the words “intermediate excavation” with the words “soft excavation.”

In the last sentence of clause 3.1.2 (e), replace the words “or intermediate excavation, according to the nature of the material” with the word “excavation.”

PSD2
SAFEGUARDING OF EXCAVATIONS (Sub-Clause 5.1.1.2)


Any cost the Contractor may undergo in ensuring the safety of excavations or any additional excavation and backfilling he may have to undertake due to the unstable sides of excavations and trenches shall be held to his account and the various rates for excavation and trenching included in the Schedule of Quantities shall include full compensation therefore.
PSD3
EXPLOSIVES (Sub-Clause 5.1.1.3)

Add the following to the sub-clauses:
Blasting must adhere to the relevant statutes and regulations that control the use of explosives.

Prior to blasting, the Contractor shall submit a method statement to the Engineer including:

· The date, time, location, type of blast, zone of influence of ground and air shockwaves, procedures to limit fly rock and noise and any other information deemed necessary for the safe execution of the activity. 

· Details of the dwellings / structures / services within the zones of influence including existing positions, lengths and widths of cracks, as well as the condition of doors, windows, roofing, wells, boreholes etc.

· Procedures for informing affected owners, communities, authorities, road users, sensitive receptors etc.

· Measures to mitigate the effects of blasting. The Contractor shall take special measures to protect existing services and structures during blasting operations which will include controlled blasting. The Contractor shall be responsible to repair damages to existing services and structures immediately, to the approval of the Engineer.

· Proposed blasting procedures, including the spacing and loading of each blast. The blasting procedures shall be prepared in writing by an explosive expert retained by the Contractor. The expert shall ensure that the approved procedures are met and that vibration readings are taken during blasting. The Contractor is responsible for the appointment and remuneration of its explosives expert and the name of the explosive expert shall be submitted to the Engineer for his prior approval. The Engineer reserves the right to independently review and monitor all blasting plans and procedures.

The Contractor shall give all residents, authorities or other parties owning buildings, structures and services within an appropriate radius (not less than 500 m) from any point of blasting, a minimum of 48 hours written notice of its intent to execute any blasting work and shall erect sign boards with the time and date of the next blast. 

The Contractor shall record all aspects relevant to the conditions of the affected buildings, structures and services prior to blasting, and shall acquire the signature of the owners, occupants and authorities agreeing with the recorded conditions.

Within 48 hours after blasting, the Contractor, owners, occupants and authorities shall sign approved forms confirming the condition of the buildings, structures and services. In the event of damage to existing buildings, structures and services as a result of blasting, remedial work shall be done to the satisfaction of the owners, occupants and authorities at the Contractor’s expense. Remedial work must be undertaken within 7 days of blasting. 

The Contractor alone shall be responsible for all cost resulting from his activities, including the collection of fly-rock from adjacent lands and fields.

The Contractor will generally be permitted to use explosives for breaking up hard material during excavations, for demolishing existing structures, and for other purposes where explosives are normally required, subject to the following conditions:

(a)
The Engineer may prohibit the use of explosives in cases where, in his opinion, the risk of injury to persons or damage to property or to adjoining structures is too high.  Such action by the Engineer does not entitle the Contractor to additional payment for having to resort to less economical methods of construction.

(b)
The Engineer's prior written approval shall be obtained for each and every blasting operation. This approval may be withheld if the Contractor does not use explosives responsibly and carefully.

(c)
The Contractor shall comply fully with the applicable legislation and regulations.

(d)
Before blasting is undertaken, the Contractor shall satisfy the Engineer that he has established whether or not the insurers concerned require pre- and post-blasting inspections of buildings and structures within a certain radius of the proposed blasting.

Should such inspections be required, the Contractor shall, together with the Engineer’s representative and the insurer, examine and measure the buildings, houses or structures in the vicinity of the proposed blasting site and establish and record, together with the owner, lessee or occupier, the extent of any existing cracking or damage before blasting operations commence.

(e)
When there is a possibility of damage to power and telephone lines or any other services or property, the Contractor shall adapt his method of blasting and the size of the charges and shall use adequate protective measures (e.g. cover-blasting) to reduce the risk of damage.

(f)
All accidents, injury to persons and animals and damage to property shall be reported to the Engineer in detail and in writing as soon as is practicable.

(g)
The Engineer shall be given 24 hours’ notice by the Contractor before each blasting operation is carried out.

(h)
When blasting to specified profiles, the Contractor shall so arrange the holes and charges that the resulting exposed surfaces are as sound as the nature of the material permits. The Contractor shall make good, at his own expense, any additional excavation necessitated by the shattering of rock in excess of any over break allowances specified in the Project Specifications or on the Drawings.

Notwithstanding the Contractor’s compliance with the above provisions, the Contractor shall remain liable for any injury to persons and animals and loss of or damage to property occurring as a result of blasting operations.
PSD4
EXISTING SERVICES (Sub-Clause 5.1.2)
PSD4.1
Add the following under sub-clause 5.1.2.1:

The Contractor shall make himself acquainted with the position of all existing services before any excavation or other work likely to affect the existing services is commenced.
The Contractor will be held responsible for any damage to known existing services caused by or arising out of his operations and any damage shall immediately be repaired at his own expense. Damage to unknown services shall be repaired as soon as possible and liability shall be determined on site when such damage should occur.

The position and details of existing services and structures known to the Engineer are shown on the drawings as site data.  The Employer and Engineer take no responsibility as to the accuracy or completeness of this information and have provided this information merely as an aid to the tenderers in preparing their tenders for construction of the Works.

The Contractor shall protect all known existing services as well as all work being carried out and structures being erected on the Site by other contractors or public authorities. The Contractor must familiarize himself with the various standard regulations of the relevant public authorities and act accordingly.  Any damage caused to these services or structures, or any obstructions or hindrance caused to other contractors or public authorities by the Contractor and all claims arising from such damage, obstruction or hindrance shall be the sole responsibility of the Contractor.

All repair work shall be carried out at the Contractor’s expense to the entire satisfaction of the Engineer or the owner of the service.
The Contractor shall conduct the necessary search for unknown services as specified in clause PSD4.2. After searching, all services shall be deemed as known. The Contractors’ cost of searching for existing services and accommodating all existing services and relocating all services shown on the tender drawings shall be priced into the appropriate work forming part of the Contract.

The Contractor shall record the details of existing services on the as-built drawings.

The Contractor shall maintain and rehabilitate local public roads and private access roads that it uses for construction purposes.  Dust suppression, grading, traffic and safety management will be required.

Existing services need to be exposed by the Contractor early during the Contract. The x, y, z coordinates of the exposed services and PI’s need to be determined by the Contractor and provided to the Engineer. This information is required to assess the position and longitudinal sections and to make adjustments where necessary. The coordinates need to be provided to the Engineer at least four weeks before excavation along a specific section of pipeline takes place to allow adequate time for potential adjustments to the drawings. 

PSD4.2
UNDERGROUND SERVICE DETECTION AND IDENTIFICATION
PSD4.2.1
Scope

The scope of underground service/utility detection and identification by the Contractor shall include determining the:

· Horizontal position and X&Y coordinates of services;

· Depth and level (Z coordinate) of services;

· Type of service;

· Material of service;

· Pipe, ducts or cable diameter;

· Condition of service;

· Chambers, manholes and sumps basic dimensions and invert levels;

· The invert levels of all incoming and outgoing services.

The above work shall be executed without damaging the services.

PSD4.2.
Digital mapping of services (CAD requirements)

a) Drawings to be in DWG format (supplied electronically). All services lines must be in 3D.
b) All services to be included in text/asci format in separate files and to include X, Y, Z data with descriptions.

c) All services to be labelled correctly and with legends.

d) All services to be on separate layers.

e) All services to be correctly coordinated.

f) All available cadastral and grid information to be added to CAD drawings.

PSD4.2.3
Other requirements

a) The Contractor shall submit the name of the specialist subcontractor proposed for this work for the Engineer’s approval 14 days before commencement of the work.

b) The Z value must be the invert level for all the pipes. 
c) Surveyed locations to be in WG 29.

d) Heights to be levelled to mean sea level.

e) Standard survey procedures to be adopted in fixing control points (Class A accuracy) as set by PLATO.

f) Levels to be obtained from new and existing benchmarks to ensure required accuracy.

g) Level accuracy of services to within 0.1m.

h) List of all control points and survey report to be supplied in in digital format (asci/txt) stored on DVD Rom.

i) The GPR survey shall detect all underground services to a maximum depth of 5m below grade. 

j) The Contractor shall issue certificates to the Engineer confirming the details of the detected underground services within surveyed area. 

PSD4.2.4
Methods and Equipment

The following equipment must be utilitised, in conjunction with each other:

· Electro Magnetic (EM) detection (both Indirect and Direct modes);

· Sounding of non-pressurized, non-metallic utilities (i.e. sewer, empty sleeves, stormwater);

· Radio and Power modes, detecting all 50hZ and VLF signals;
· Ground Probing Radar (GPR) with a suitable antenna that penetrates all soil types. Ranges of antenna: 270hz –600hz;
· Seismic detection. This method is to be used to locate and detect all non-metallic, pressurized utilities i.e. potable water.

PSD4.2.5
Deliverables

a) Survey results shall be presented on a drawing in the relevant systems in the surveyed province.

b) All data shall be submitted on flash drive in Auto Cad format as well as three sets of hard copies.

c) The Cad drawings shall include the general layout plan, sections and details in appropriate scale.
d) The existing services to be indicate on the drawing with the following different colours/layers:
· Sewage
YELLOW
· Stormwater
WHITE
· Telecommunications
GREEN
· Electrical HT & LT
RED
· Water (POTABLE & FIRE)
BLUE
· Gas/Diesel
ORANGE
· Unknown
BLACK
e) The vertical and horizontal datum used for survey shall be noted on the drawings.
f) The drawings and maps shall include a legend that describes symbols, abbreviations, and graphic scale and north arrow.

PSD5
STORM WATER AND GROUND WATER (Sub-Clause 5.1.3)


Add the following clauses:

Adequate drainage lines must be put in place to prevent flooding and potential contamination of storm water through the Contractors activities.  Storm water outside the site must be channelled away from the site and not allowed to flow through the camp or construction areas. Storm water originating on the site must be channelled off site without damaging other properties. Storm water berms must be put in place to divert water away from the works where channels are not appropriate.  

All storm water must be channelled via storm water channels fitted with storm water arrestors to areas where the erosive forces of the water can be contained. In order to prevent storm water contamination, fuel, hazardous substances and hazardous wastes must be stored in a bunded, covered area and fitted with a sump. Water collected in the sump will need to be treated before re-use or release.

The Contractor shall not alter or damage existing drainage lines, levees or dams or modify the course or channel of water courses without the prior approval of the Engineer. The Contractor must ensure that all storm water lines are reinstalled or rehabilitated on completion of construction activities.

The Contractor shall be responsible for the prevention of erosion in areas impacted upon by the Contractor’s activities. All erosion rehabilitation must be implemented at the first signs thereof and no erosion shall be allowed to develop in a large scale. The Contractor must present the site in an erosion free state before the issuing of the Completion and the Performance Certificates.

Steep slopes and other sections subject to severe erosion/ground slippages, shall be made geotechnical stable. Additional measures may involve:

· Geotechnical works such as gabions, Rheno mattresses, drainage lines and diversion berms;

· Installation of trench breakers prior to backfilling;

· Stone pitching, logging, extra-seeding, etc.

PSD6
DISPOSAL OF SURPLUS MATERIAL (Sub-Clause 5.1.4.3 and 5.2.2.3)

All surplus or unsuitable materials arising from the works shall be spoiled at sites approved by the land owner and relevant authorities or at registered landfill sites. Spoiling shall be in accordance with the specifications, environmental management plan, requirements of the owner of the spoil site and applicable acts, legislations and regulations. Spoiling shall not interfere with future works or disrupt natural flow of storm water run- off.
At spoil areas, rock and soil/clay must temporarily be stockpiled separately. Rock must be placed in the final spoiling position first, followed by soil/clay.

At completion, spoil areas shall be levelled and shaped to gradients not exceeding 1:5 and the areas shall be covered with top soil that were removed prior to commencing with activities.  

The Contractor shall be responsible for the rehabilitation of access roads to spoil sites. Spoiling shall comply with the applicable statutory and municipal regulations and requirements of the local or rural authorities and land owners.

The Contractor will be responsible for all costs associated with the opening and development of spoil sites.

For the purpose of tendering it can be assumed that a spoil area will be available within a 15km radius from the middle of the pipeline route.

Where the pipeline is laid within a road reserve the route of the pipeline shall be finished neatly to be flush with the natural ground level or finished sidewalk level as may be applicable. Clause 5.6.7 of SANS 1200 DB shall apply to the cleaning of roadways.

PSD7
ACCOMMODATION OF TRAFFIC (Sub-Clause 5.1.6)

Vehicle and pedestrian traffic must be accommodated across the pipeline corridor at all existing public and private roads and pedestrian pathways.

Full closure of existing roads will not be allowed and alternative accesses to properties must be provided where closure of such accesses are required.

Open trenches and associated construction activities/infrastructure must be fenced and sign boarded. Written notice (in terms of SANS 1200 DB) shall be served to landowners to notify them of any disruption in access to their properties. The position and period of disruption must be determined in consultation with the landowner. Where necessary, detours should be provided. 
Traffic control shall comply with the latest issue of the Road Signs Note 13 as issued by CSRA and CUTA as a minimum.

The Contractor shall include costs for resources and equipment required for the proper accommodation of vehicle and pedestrian traffic in terms of the specifications in its tender prices, including but not limited to temporary barricades, the erection and re-erection of existing and/or temporary traffic signs, lights and flagmen for the guarding and protection of the Works, and for making all necessary arrangements with the relevant traffic authorities. 
No work may proceed in any section where accommodation of traffic is required until such time as the relevant requirements with regard to signposting are met.

Payment shall be made monthly pro-rata to the overall progress of the works.
PSD8
CONSERVATION OF TOPSOIL (Sub-Clause 5.2.1.2)

Remove the last sentence of this sub-clause.

PSD9
BORROW PITS, SPOIL SITES AND HAUL ROADS (Sub-Clauses 5.2.2.2 and 5.2.2.3)


The Contractor shall be responsible for making his own arrangement regarding the provision of imported material, if required, from commercial borrow pits.  The Contractor shall provide in his tender prices for all royalties payable and for the transport of the material to site.
Where applicable, the Contractor shall be responsible for the opening and closing of designated borrow pits and spoil sites and for the associated haul roads.  The Employer or the Engineer will obtain the necessary permissions and authority to utilise such borrow pits, where applicable. The Contractor in turn shall in all respect comply with the various requirements of SABS 1200D, the Minerals Act (No 50 of 1991) and the environmental requirements in relation to the opening, closing and utilisation of borrow pits and spoil sites.  Except for the crushing or screening of materials in accordance with the written instructions of the Engineer, and for royalties should such become payable, no additional payment will be made for excavating or processing material from designated borrow pits, regardless of the hardness or other properties of the material. 

PSD10
TOPSOIL (Sub-Clause 5.2.1.2)

Topsoil shall be removed from all areas where pipelines and structures are to be constructed and shall be stockpiled on the construction servitude and in accordance with the environmental requirements for re-use in rehabilitation.

PSD11
SOILCRETE
Soilcrete backfilling shall be a G5 material (maximum size of 10 mm) as specified in SANS 1200M, stabilised with 5% cement and compacted to 93% modified AASHTO maximum dry density. 

PSD12
FREEHAUL AND OVERHAUL (Sub-Clause 5.2.5)
Add the following to the sub-clause:

“The freehaul distance shall be 0.5 km”.

PSD13
OVERHAUL (Sub-Clause 5.2.5.2)

Delete the second sentence of the paragraph and replace with the following:

“All overhaul beyond the freehaul distance will be measured as long overhaul and no limited overhaul will be measured”

PSD 13
CONSTRUCTION (Clause 5)


Add the following sub-clauses:

PSD 13.1
Water courses and wetlands

The banks and contours of the water course shall be reshaped in accordance with the photographic and topographical survey to tie in with the surrounding landscape. The bed of the watercourse shall be restored to contain the same bedding material as prior to construction activities taking place.

Wetlands must be identified before construction and the Contractor must submit a method statement to manage and rehabilitate the work in accordance with the specification.

The wetlands shall be rehabilitated immediately after the works have been completed as these are sensitive habitats and disturbance must be kept to a minimum. The beds of the wetlands shall be restored to a similar state, in terms of the soil profile, as well as physical and chemical properties as established in a pre-construction survey.

The Contractor must ensure substratum restoration during the rehabilitation phase of the contract. Impermeable clay layers must be recreated / restored to reinstate the sub-surface hydrology and to ensure the perched water tables sustaining wetland habitats are kept intact. Any impermeable layers encountered within the wetland, shall be recorded, and their depths and types noted. These layers will need to be recreated during rehabilitation. The Contractor shall submit to the Engineer for approval, a method statement that deals specifically with the restoration of impermeable substratum layers prior to the commencement of works.

The Contractor shall take all necessary measures when working within rivers/wetlands to ensure that the water quality of these systems is not adversely impacted by the construction activities.

PSD 14 
FILL MATERIAL FOR PLATFORM (Sub-Clause 8.3.4)


Add the following to the sub-clause:


Fill material for the platform shall be placed and compacted in 150 mm thick layers to 97% MOD AASHTO density.


The G5 material supplied from commercial sources shall be stabilised with Portland cement to form an equivalent C3 layer with UCS of 1MPa minimum and 2 MPa maximum.

PSD11
SPOILING HARD ROCK BOULDERS


Add the following to the sub-clause:

During past granite mining activity conducted on site, the un-used granite boulders were spoiled on site, within or in close proximity to the proposed work area. Where these granite boulders create a safety risk during construction, the Contractor may, upon written instruction from the Engineer, spoil these boulders at a spoil site designated by the Engineer.

The quantity of hard rock boulders spoiled will be measured per truck load with a haul distance not exceeding one kilometre.

The rate shall include for loading of hard rock boulders (all sizes) onto trucks, transporting to spoil site, off-loading hard rock boulders and spreading. The rate shall also include full compensation for overheads, charges and profits.

PSDB
EARTHWORKS (PIPE TRENCHES)

PSDB1
SPECIAL WATER HAZARDS (Sub-Clause 5.1.2.2)

At the time of the design, the stream’s water also showed signs of sewage contamination and special care will have to be taken when constructing the crossing.
Where ground water is present during construction to such an extent that, in the opinion of the Engineer, it would hamper the placing and consolidation of granular or concrete bedding, or would cause buoyancy of the pipes, the Engineer may order the provision of a drain in the bottom of the trench to assist with dewatering during the construction and until the trench has been backfilled to such an extent that buoyancy of the pipeline will be prevented.

The drain shall be constructed over the full width of the trench as follows:

Method 1:
300 mm thick 19 mm stone enclosed in non-woven, needle punched, continuous filament, polyester geotextile (Bidim A5 or similar product approved by Engineer)

or

Method 2:
500 mm thick well graded dump rock enclosed within high strength composite (woven and non-woven) geotextile with high modulus characteristics for reinforcement and drainage applications (Rockgrip PC 100/100 or similar product approved by the Engineer)

or 

a combination of Method 1 and 2 above with method 1 on top of method 2.

The method of stabilization will be based on the geotechnical conditions and will be subject to the approval of the Engineer.

Sumps shall be formed from which ground water can be pumped to maintain the water table below the pipe bedding level. The Contractor shall establish on site, operate and remove on completion dewatering pumps of 1 and 2 m³/s minimum capacity as per the requirements of Item 8.3.4(b) of 1200DB. Lengths of trench opened at any one stage shall be limited by the dewatering capacity of the pump.

PSDB2
EXISTING SERVICES (Sub-Clauses 5.1.4)

Where any existing service occurs within the specified trench excavation, and the presence of such service is known before being exposed, the protection of the service will be scheduled and measured as provided for in Clause 8.3.5 of 1200DB.  Only known services (as defined in Clause 5.4 of 1200A) shall be measured for payment.

Where an unknown existing service is damaged during construction, and the Engineer orders that the Contractor should undertake the repair of such service, then such repair will either be measured and paid as dayworks or alternatively as a contractual variation in terms of the General Conditions of Contract.

No construction activity which may affect the integrity of telephone or electrical poles or stays may be carried out without the prior written approval of the Engineer, which approval shall only be given subject to the acceptance of a method statement that will ensure the integrity of such services during construction.
PSDB3
TRENCH WIDTHS (Sub-Clauses 4.1 and 5.2)


Trenches in general shall not exceed the widths laid down in Sub-Clause 8.2.3.  If trenches exceed the specified width the Contractor shall be liable for the associated additional cost (e.g. stronger pipes, higher quality bedding) which may be required as a result of the additional trench width.

PSDB4
EXCAVATION (Sub-Clause 5.4)

The Contractor will be required to follow a procedure, whereby laying, jointing, testing and backfilling for each section of the pipeline will follow soon after trenching, and he will not be permitted to open up lengths of trench far in advance of pipe laying and backfilling operations. If in the opinion of the Engineer, trenching has proceeded too far ahead of pipe laying and backfilling, the Engineer shall have the right to stop trenching until the pipe laying and backfilling has caught up and the Contractor shall not be entitled to any extra payment due to this instruction.

Refer to the limitation in pipeline construction activities specified in section C3.5.
PSDB5
TRENCH BOTTOMS (Sub-Clause 5.5)

Replace the first paragraph of this sub-clause "Material that .......... compacted as directed" with the following:

“Where a firm foundation cannot be obtained at the grade indicated due to soft or unsuitable material, the Contractor shall remove such unsuitable material and backfill the excess depth with approved selected material or concrete, as directed by the Engineer in each particular case.  Backfill other than concrete, shall be placed in layers of 150 mm uncompacted thickness, each layer thoroughly compacted to 90% of modified AASHTO maximum density, to provide adequate support for the pipe bedding to be placed on top of it.

Should the Contractor remove more soil than is required to secure the proper grade of the pipeline, the Contractor shall, at his own cost, backfill the excess excavation with approved selected material or concrete, as directed by the Engineer in each particular case.”

PSDB6
FREEHAUL AND OVERHAUL (Sub-Clause 5.6.8)

All haul shall be considered as freehaul and no payment will be made for haul. 

PSDB7
AREAS SUBJECTED TO TRAFFIC LOADS (Clause 5.7.2)

The requirements of Clause 5.7.2 shall apply only to pipes and sleeves crossing streets or paved areas and pipes running parallel to the road as described below. 

All service trenches running parallel to the road of which the roadside edge of the trench is located less than 1,4m away from the edge of the road, will be subject to the requirements for the above-mentioned clause.

The measurement and payment will apply to the full trench width.  Pipes and sleeves crossing streets or paved areas will be measured and paid for to a length equal to the width of road or length of pavement crossed plus 1,4 m either side of the road edges.

Compaction of other pipe trenches running parallel to the roads shall be considered areas subject to traffic loads only where instructed by the Engineer in writing. The volume will be computed from the minimum base width determined in accordance with Sub-Clause 5.2 and the depth from the top of the back fill to the top of the bedding as specified in Sub-Clause 8.3.3.1.
PSDB8
REINSTATEMENT ROADS AND PAVED AREAS (Clause 3.6 and 5.9.4)
Apart from the re-instating of tarred road surfaces, the Contractor shall also be responsible for the re-instatement of any kerbing, channelling, paving and side drains damaged by the Contractor and any subsidence and re-surfacing and re-instatement work required or deemed necessary by the Engineer.

The Contractor shall remove all paving blocks from driveways before excavating across the driveway and store and protect these blocks.  After backfilling has been completed the paving shall be reinstated to match the existing paving. The Contractor shall obtain written confirmation from the relevant owner that the driveway has been re-instated satisfactorily. 

The Contractor shall remove grassing in sods before excavation takes place, stack, water and protect the sods.  After backfilling has been completed the grassed areas shall be reinstated, using the sods, to the satisfaction of the Engineer.  These re-instated areas must be watered for a period of 14 days after re-instatement.

Crushed stone sidewalks shall be reinstated to match the surrounding crushed stone areas, all to the satisfaction of the Engineer.

Unless otherwise specified on the drawings, trenches through roads and paved areas shall be reinstated with a 150mm upper selected subgrade layer compacted to 93 % mod AASHTO density, followed by a 150mm subbase layer compacted to 95 % mod AASHTO density and a 150mm graded crushed stone base compacted to 98 % mod AASHTO density.  Bitumen surfaced roads shall be provided with a 25mm thick asphalt seal.


The upper selected subgrade layer shall have a CBR of at least 15, a grading modulus of at least 0.75 and a maximum PI of 12.  The subbase shall conform to SABS 1200 ME and the base to SABS 1200 MF.
PSDB9
MEASUREMENT AND PAYMENT (Clause 8.3.2)

PSDB9.1
Basic Principles (Clause 8.1)

Add the following to the sub-clause 8.1.2(a):

Payment for the excavation and backfilling of trenches shall be made at the tendered rates and at the following stages of the construction:

i. upon completion and approval of the trench bottom, prior to bedding: 40 %
ii. upon completion and approval of top of selected backfill: 70% (cumulative)

iii. upon completion and approval of the main fill: remaining 30 %.

CLASSIFICATION FOR EXCAVATION PURPOSE Refer to PSD 1 
PSG
CONCRETE (STRUCTURAL)

PSG-2
INTERPRETATIONS

PSG-2.3
DEFINITIONS

(a)
General

Add the following definition:

“Water-retaining structures: All structures designed for containment of aqueous liquids (e.g. reservoirs) or retention of aqueous liquids (e.g. valve chambers, manholes, wet and dry wells of underground pump stations, etc.).

Durability concrete: Concrete that is able to resist weathering action, chemical attack, abrasion and any other processes of deterioration. This implies concrete with a very low permeability and a high resistance to especially, but not limited to, carbonation and chloride attack. The prefix “W” shall precede the specified 28 day characteristic compressive strength of the concrete where the concrete strength is specified.

Important factors that will contribute to achieving durability concrete, other than the cementitious content and water:cement ratio, is as follows and shall receive special attention by the Contractor and the specialist concrete mix designer:

-
The mix shall be designed so as to ensure cohesion and prevent segregation and bleeding, resulting in a final product of very low permeability.

-
Compaction shall receive special attention to ensure a well-compacted and dense concrete, free of voids and entrapped air. Care shall at the same time be taken to prevent overcompaction.

-
Curing of concrete is considered to be of extreme importance and shall be implemented meticulously.

-
Concrete cover shall be meticulously checked prior to casting and controlled during concrete casting.

-
Shrinkage cracks of any kind are deemed to be a gross compromise of concrete with a low permeability and any part of a structure with such cracks outside the specified limits shall not be deemed acceptable. The location, extent and severity of such cracks shall be objectively considered by the Engineer prior to instructing relevant repairs or demolition of said structure, or portion thereof.”
PSG-2.4.1
EXPLANATION OF TERMS

For the purpose of this Specification, exposure conditions for all concrete shall be deemed as severe as set out in clause 2.4.1.3 of SABS 1200 G. This corresponds with exposure conditions as defined in the current version of SANS 10100-2. 

PSG-3
MATERIALS

PSG-3.1
Approval of material and procedures

Change the title of this clause to the above-mentioned, and add the following to this clause:

“The Contractor shall submit a method statement to the Engineer for his approval containing procedures, construction methods and quality assurance procedures for the practical implementation of the project specifications.”

PSG-3.2
CEMENT

PSG-3.2.1
Applicable Specifications

Replace this clause with the following:

“Subject to the provisions of Clause 3.2.2, cement and blends of Portland cement with extenders, shall comply with the following specifications:

SANS 50197-1
:
Cement Part 1: Composition, specifications and conformity criteria for common cements

SANS 50197-2
:
Cement Part 2: Conformity evaluation

SANS 1491-1
:
Portland Cement Extenders Part 1: Ground granulated blast-furnace slag

SANS 1491-2
:
Portland Cement Extenders Part 2: Fly ash

SANS 1491-3
:
Portland Cement Extenders Part 3: Silica fume

SANS 50413
:
Masonry cement”

PSG-3.2.2
Alternative Types of Cement

Add the following sub clauses:

“PSG-3.2.2.1
Cementitious material for water-retaining structures

Non-structural concrete (screeds, benching, blinding, etc) shall consist of a blend of CEM I 42.5 (Ordinary Portland Cement) and Fly Ash (FA), lime (optional) and Silica Fume (SF) (optional), or an approved blend of CEM II 42.5 and other SCM’s.

Structural concrete for water-retaining structures (reservoirs, wet and dry wells, chambers, manholes, drop-structures, etc.) on this Contract shall consist of CEM I 42.5N (Ordinary Portland Cement) and may be blended with other supplementary cementitious materials (SCMs) to achieve a concrete that will satisfy the durability requirements. In no instance shall the clinker content of the concrete mix be less than 50% of the total cementitious content.

This specification shall not be rigidly prescriptive in the exact composition of the mix and the percentages of SCMs to be used, but the following SCMs shall be allowed and may be considered by the mix designer (maximum allowed quantities given in brackets):

· Pulverised Fly Ash (siliceous only) (maximum 35%)

· Silica Fume (maximum 5%)

· Lime (maximum 10%)

Should pre-blended cements be proposed, CEM II 42.5N shall be allowed with the provision that the exact % content of the clinker and SCMs making up the cementitious content shall be submitted by the supplier in writing. No mix design containing CEM II shall be considered without said written submission.

The contractor shall employ the services of an accredited concrete specialist and/or laboratory to determine mix designs compatible with the specification. Should the approved specialist consider other SCMs to be appropriate, he may, in addition to designs conforming to the above, submit to the Engineer alternative design mixes with a detailed motivation for the use of alternative SCMs or increased quantities of approved SCMs. Alternatives that are well presented and motivated shall be considered. Consideration shall not be deemed as a sign of acceptance until acceptance of said alternative mix design is given in writing by the Engineer. 

Over and above the proportions of the mix, the following information shall also be provided in the mix design report:

-
the type, description and source of fine aggregate (e.g. washed quarzitic river sand from ABC) and course aggregate (e.g. pink quartzite from XYZ crusher);

-
grading analysis and grading graphs of fine and coarse aggregates;

-
water demand of fine aggregate;

-
water absorption values of fine and coarse aggregates;

-
average crushing values and flakiness index of coarse aggregate;

-
petrographic analysis of fine aggregate (see PSG-3.4.1);

-
exact composition of the cementitious material in case of a pre-blended cement;

-
exact brand name, manufacturer and dosage in m/100kg cementitious material of admixtures, accompanied by a data sheet from the manufacturer.

-
workability retention tests (see PSG-3.4.1) if applicable;

-
at least the 7 day cube test results for all structural concrete mixes.

If aggregates to be used in this Contract are alkali-silica reactive, the cement used on this Contract shall not have an alkali content (Na2O + 0,658 K2O) which exceeds 0,6 % by mass of the cement. The total alkali content of the concrete shall not exceed 2,1 kg/m3 for aggregates falling in the rapidly expanding group  (e.g. Malmesbury Group Meta sediments) or 2,8 kg/m3 for Cape Granite. The Contractor shall submit the necessary test results to prove the above.

PSG-3.2.2.2
Pulverised Fly Ash (PFA)

If PFA is blended with OPC on site, the following additional requirements shall apply:

(a)
PFA shall be obtained from only one power station, of which the PFA has to be approved for use in concrete.  Should the Contractor wish to change the source of PFA during the Contract, he shall inform the Engineer accordingly in advance, carry out tests on the PFA, produce trial mixes in accordance with the Specifications and obtain the Engineer's approval in writing.  After receiving the approval, the Contractor shall inform the Engineer in writing as to the date when the PFA from the new source is to be used.

(b)
All PFA shall comply with the requirements of BS 3892 Part 1 1982.

(c)
The Contractor shall obtain the producer's test certificates for each consignment of PFA, which shall be retained as record documents.

(d)
Each consignment shall be tested for loss of ignition (which shall not exceed 7%), and the percentage mass retained on a 45 micron sieve by wet screening (which shall not exceed 12,5 %). Testing shall be carried out in accordance with the procedures specified in BS 3892 Part 1 1982.

(e)
The chloride content and sulphate (SO3) content of the PFA shall be tested every three months for each power station source.

PFA shall be stored separately from cement and shall have separate delivery facilities.  It shall be stored in the same manner as specified for cement.  
When handled in bulk and stored in silos, PFA will require a greater silo capacity and more efficient filters than Portland cement, and furthermore, provision must be made for aeration in the storage silo.”

PSG-3.2.3
Storage of Cement

Add the following after the words “...may promote deterioration.”  In the second paragraph:

“It is of prime importance that cements to be used in concrete for water-retaining structures shall always be stored in a cool environment, and it is strongly advised that cement silos be painted white to reduce any temperature rise in the stored cement.”
PSG-3.3
WATER

Add the following to this clause:

“To limit heat gain in concrete for water-retaining structures, the temperature of mixing water must be below 20°C when added to the concrete mix.

If the concrete temperature remains above the maximum allowable as specified in PSG-5.5.9.2 despite measures pertaining to cement silo’s and shading of aggregate as specified, the Contractor shall employ measures to chill mixing water.”

PSG-3.4
AGGREGATES

PSG-3.4.1
Applicable Specification

Add the following:

“All aggregates shall be uncontaminated dolomitic aggregates and free from organic material and hard burnt lime, and comply with the requirements of SANS 1083.  The voids ratio of coarse aggregate shall not exceed 47 %. The maximum water absorption of the coarse aggregate shall not exceed 1 % and the flakiness index shall not exceed 25 %.

The maximum water demand of the fine aggregate shall be 190 liter/m3.

In addition to SANS 1083-2006, the grading of fine aggregate shall comply with the requirements in Table 1 below. If the Contractor proposes to use sand which falls outside the requirements of Table 1 below, but complies with the prescribed grading of Table 1 of SANS 1083, he shall prove to the satisfaction of the Engineer that the concrete produced will comply with the specifications. In addition, workability retention tests on the proposed mix design(s) shall be conducted by an accredited laboratory by measuring the slump of the mix at 15 minute intervals starting immediately after mixing over a period of 1½ h after mixing.

Table 1: Grading requirements for fine aggregate

	Sieve size (mm)
	Cumulative % passing

	4.75
	90 – 100

	2.36
	60 – 100

	1.18
	40 – 90

	0.60
	30 – 75

	0.30
	15 – 45

	0.15
	5 – 20

	0.075
	Natural sand
	Crusher sand

	
	0 – 10
	0 – 20


Petrographic analysis shall be conducted on natural sands to determine the presence of minerals (such as smectite) which may have a negative impact on workability of the fresh concrete or may be detrimental to the hardened concrete.

Aggregates to be used in this contract shall be tested in accordance with Clause 6 of SANS 1083. Further tests not covered by this standard shall be the test for alkali-silica reactivity as mentioned in SANS 1083 Annex C.2.2. If aggregates are alkali-silica reactive, it shall either be replaced with aggregates that are non-reactive or the requirements of Clause PSG-3.2.2.1 in respect of alkali-silica reactiveness shall apply.

Results of all tests shall be submitted to the Engineer for consideration as part of the concrete mix design report.  

Course aggregate shall be 19 mm stone.  Fine aggregate may be obtained from local sources subject to testing as mentioned above.

The fineness modulus (FM) of the fine aggregate (sand) as determined with SANS 3001-AG1 shall be between 1.7 and 3.0 and if necessary shall be achieved by the blending of at most two types of sand. After acceptance of the mix design with stated FM for the sand, the actual value of the FM shall not differ from the accepted value by more than 0.2.

At tender stage the Contractor shall assure himself by means of tests and test mixes by an accredited laboratory that the fine and coarse aggregates that he intends to use comply with the specification.  The tendered rates shall therefore be deemed to allow for the importation of aggregates, if necessary, that do comply with the Specification.
The Contractor shall be responsible for locating the sources of all aggregates.”

PSG-3.4.3
Storage of Aggregates

Add the following additional sub clauses:

“c) The aggregate to be used for water-retaining structures shall at all times be stored in a cool environment, on a concrete surface and in separate stockpiles of fine aggregate and single sized aggregates.

If at time of mixing, the ambient temperature exceeds 30°C, only the coarse aggregate shall be sprayed with water to assist cooling. It is advisable that all aggregate stockpiles be shaded from the sun by means of 80 % shade netting.

d) The Contractor shall ensure adequate drainage of the coarse aggregate stockpile. Washed sand shall be allowed to drain for at least 24 hours before use. (The Engineer may require the Contractor to test the sand daily for moisture content, impurities and grading before use.) ”

PSG-3.5
ADMIXTURES

PSG-3.5.1
Approval of Admixtures Required

Add the following:

“In order to achieve a durability concrete specifically to water retaining structures, a crystalline admixture with tracing agent (e.g. Penetron) shall be added to the concrete at a dosage rate by weight of the total cementitious content (this includes all cementitious extenders) as specified by the supplier.

Other concrete elements not considered to be water retaining structures, will not be subject to the addition of a crystalline admixture as mentioned in this clause. Other water-reducing admixtures may still be used in accordance with the supplier’s specifications.

The Contractor shall, by way of the information required in sub clause 3.5.1, prove to the satisfaction of the Engineer that the proposed admixtures are non-toxic and beneficial and not detrimental to the durability of the concrete.

The use of plasticisers with air-entraining properties will not be allowed.”

PSG-3.5.2
Air-Entraining Agents

Replace the contents of the clause with the following:

“Air-entraining agents shall not be used.”

PSG-4
PLANT

PSG-4.2
BATCHING PLANT

Add the following:

“All concrete shall be weigh-batched.”

PSG-4.4
VIBRATORS

Add the following:

“All concrete shall be compacted by vibrators.”

PSG-4.5
FORMWORK

PSG-4.5.1
Design

Add the following:

“Only steel formwork shall be used for concrete structures. Small approved laminated wooden board inserts to steel framed panels may only be used in confined places and the use thereof will be subject to approval by the Engineer. The panels shall be free from rust, ridges, fins, bulges, imperfections, irregularities, chips, scratches and holes.  The finished concrete surface shall be smooth and free from irregularities, bulges, ridges, imperfections, air bubbles, honeycombing or surface discolourations.

Suitable temporary openings shall be allowed for in the formwork design to allow for the removal of sawdust, shavings, nails, wires, debris, etc.

A sample of all shutter types and joints shall be submitted to the Engineer for approval. This rule shall be waived for foundation pad footings and/or pile caps.”

PSG-4.5.3
Delete subclause 4.5.3 and replace with the following:

“Form accessories

All form accessories such as ties, spacers and hangers shall be of a commercially manufactured type. Non-fabricated wire shall not be used. Form ties and spacers left in-situ shall not impair the desired appearance or durability of the structure, for example by causing spalling or rust staining or by allowing moisture to pass.

After the ends or end fasteners of form ties have been removed, any embedded portion of the tie shall terminate at a distance of not less than the specified minimum cover from the formed surface of the concrete.

Runways for moving equipment during concreting shall be provided with struts and legs and shall be supported directly on the formwork or structural member, and shall not rest on the reinforcing steel.”

PSG-5
CONSTRUCTION

PSG-5.1
REINFORCEMENT

PSG-5.1.3
Cover

In Sub clause 5.1.3(a) amend the words " ... or stirrup" to read: "bar, secondary reinforcement, tie stirrup, tying-wire knots or wire ends."  

Add to Sub clause 5.1.3:  "Tying wire shall not encroach on the specified minimum cover by more than a single strand thickness."

Add the following:

“The minimum concrete cover to reinforcement shall be as follows:

members cast against soil



:
75 mm

members cast against shutters but in contact with soil
:
50 mm

members exposed to the atmosphere


:
50 mm

members (semi-) permanently submerged under water
:
40 mm

members above retained water (e.g. reservoir roof)
:
40 mm

Cover blocks shall preferably be of a commercially manufactured type.

Concrete cover blocks are to be used. It shall be manufactured from concrete of grade, durability, density and permeability at least equal to that specified for the respective elements except that uncontaminated 12 mm stone (similar to that used in the concrete mix design) from organic material and hard burnt lime, instead of 19 mm stone shall be used.  The size of the cover blocks shall be 50 mm x 50 mm, with a thickness equal to the specified cover.  

Wires shall be cast into the blocks to enable them to be fixed to the reinforcement.  The wires shall be fully galvanised Class A as per SANS 675.  The wires shall be carefully held in position while the concrete is setting to ensure that all the wires are inserted to a uniform and consistent depth of 50 % of the thickness of the cover block for all the cover blocks.  

The concrete shall be thoroughly compacted by means of a vibrator or vibratory table and the blocks shall be protected against early drying and shrinkage due to sun and wind, by being kept continually wet while still in the mould.  After the blocks have been removed from the mould they shall be kept in water continuously until being used, and this period shall not be less than 14 days.

A proper mix design for concrete cover blocks shall be submitted to the Engineer for approval.”

PSG-5.1.4
Splicing

Add the following:

“Splice lengths for reinforcement shall be as detailed on the bending schedules but shall not be less than 50 diameters. Where possible, splices shall be staggered so that they are evenly spread throughout the structure.”

PSG-5.2
FORMWORK

PSG-5.2.1
Classification of Finishes

Delete subclause 5.2.1 and replace with the following:

“Formwork will be classified in accordance with the surface condition required on the finished concrete. These requirements shall be indicated on the drawings that forms part of this contract. Where no indication is given, the requirement shall be requested from the Engineer. Failing his response, Smooth finish shall be assumed.

The surface conditions mentioned above are classified as follows and will be so scheduled: 

a) “Rough: after repair work has been done to surface defects as specified in PSG-5.5.14.2, no further treatment of the as-stripped finish will be required. Regular pattern alignment of shutters is not a priority.

b) Smooth: This finish shall be equivalent to that obtained from the use of good condition resin-lined or steel shutters arranged in a regular pattern. Special attention shall be paid to shutter joints to ensure conformance with the tolerances specified in PSG-6.2.3(d)7)ii). The finish is intended to be left as struck but surface defects shall be remedied as specified in PSG-5.5.14.2. Although minor surface blemishes and slight discolourations will be permitted, large blemishes and larger or severe stains and discolouration shall be repaired where so directed by the Engineer.

c) Special: This finish shall be obtained by first producing a surface better than or at least equivalent to a Smooth finish. Only steel shutters with no joints or form ties (within reason) shall be allowed where Special surface finishes are specified. Major surface defects shall not be allowed or accepted. All remaining projections shall then be removed, irregularities repaired and the surface rubbed or treated to form a smooth finish of uniform texture, appearance and colour.

All concrete surfaces, formed or unformed, shall be finished to a Degree of Accuracy II according to SANS 1200 G Clause 6.2 and PSG-6.2, except special finishes as defined above, which shall be finished to a Degree of Accuracy I.” 
PSG-5.2.2
Preparation of Formwork

Delete this clause and replace with the following:

“Forms shall be installed with joints between shutter panels being sealed tightly to prevent local honeycombing or leaching of concrete. Joints between panels shall form straight horizontal and vertical lines which shall be spaced evenly on the formed concrete surface, and shall be even and smooth and require minimal or no finishing. The layout of all formwork panels and construction joints shall be discussed with the Engineer before implementation, who reserves the right to instruct the Contractor to adjust his panel layout to suit the appearance of the structure.

Chamfers shall be provided at all exposed/visible corners, typically 25x25 mm unless noted otherwise.

All matter that could contaminate the concrete, including but not limited to rubble and dust, shall be removed from the interior of the forms before the concrete is placed. Surfaces that are to be in contact with fresh/wet concrete shall be clean and covered with an acceptable coating of material that will effectively prevent absorption of moisture, will prevent bond with the concrete and will not stain the concrete surfaces. A mineral oil or other similar approved material may be used.

On days that the ambient temperature is above 30 degrees Celsius, the steel shutters shall be cooled down by spraying with cold water.”

PSG-5.2.3
Re-use of Formwork

Add the following:

“Reconditioned formwork shall be suitable to ensure the specified surface finish. All reconditioned formwork shall be presented to the Engineer for approval to confirm that the specified surface finish can be attained. The Engineer reserves the right to instruct demolition of elements cast with unapproved reconditioned shutters, at the Contractor’s expense. ”

PSG-5.2.5
Removal of Formwork

Delete sub clause 5.2.5.2 and Table 2 and replace with the following:

“For this purpose, shoring and/or formwork shall remain in place until the concrete is strong enough to prevent plucking of the surface during the removal of formwork. Unless qualitative data can be presented to the Engineer who will approve it in writing, the periods before striking formwork shall not be less than those given in Table 2 below.

Table 2: Removal of Formwork
	Formwork to structural member
	Strength Class of  cement

	
	CEM I 42.5R or higher
	CEM I and CEM II A-S, D, P, Q, V, A, W, T, L, LL, M and blends of CEM I with 20% or less GGBS or fly ash
	CEM II B-S, P, Q, V, W, T, L, LL, M; CEM III, CEM IV and CEM V and blends of CEM I with more than 20% GGBS or fly ash

	
	Minimum time before removal of formwork (days)

	
	Weather

	
	Hot or Normal
	Cool
	Cold
	Hot or Normal
	Cool
	Cold
	Hot or Normal
	Cool
	Cold

	Beam sides, walls and unloaded columns
	0.5
	0.75
	1
	0.75
	1.25
	1.5
	2
	3
	4

	Slabs with props left underneath
	2
	3
	4
	4
	5.5
	7
	6
	8
	10

	Beam soffits with props left underneath and ribs in a ribbed floor construction
	3
	4
	5
	7
	9.5
	12
	10
	13.5
	17

	Slab props including cantilevers
	5
	7
	9
	10
	13.5
	17
	10
	13.5
	17

	Beam props including cantilevers (span<6m)
	7
	9.5
	12
	14
	17.5
	21
	14
	17.5
	21

	Beam/Deck props (6m<span<12m)
	10
	14
	18
	21
	25
	28
	21
	25
	28

	Beam/Deck props (span>12m)
	14
	18
	21
	28
	32
	36
	28
	32
	36

	NOTE: In varying cool weather stripping times may be determined by interpolation between periods specified for normal and col weather

	A day is taken as 24 hours


Formwork remaining in place shall be considered as part of the curing process.

During summer months, formwork shall be struck early in the morning to allow the curing application to start before loss of moisture from the concrete can occur as the ambient temperature rises.  During winter months when minimum ambient temperatures (including the wind chill factor) are below 5°C, formwork shall be struck towards midday to prevent freezing of curing water in the concrete.

PSG-5.5
CONCRETE

PSG-5.5.1
Quality

PSG-5.5.1.2
Consistency

Add the following:

“The target slump for reinforced concrete less than or equal to 100 mm and for pump mixes for reinforced concrete less than or equal to 120 mm. Increased slump shall be accomplished by the use of plasticizers or super-plasticizers, and not by changing the water-cement ratio nor by adding air-entraining agents. 

The Engineer or his designated representative shall reserve the right to summarily reject any concrete on site where the measured slump is more than 15% over the target slump as specified in the approved concrete mix design.

PSG-5.5.1.5
Durability

Add the following:

“Refer to Clause PSG-2.3 for the definition of durability concrete.

The maximum ratio of water to cementitious material shall be as follows:

0,48 for structural concrete up to and including 40 MPa strength

0.43 for precast prestressed concrete from 50 MPa and higher strength

The ratios specified above apply in combination with the specification of a crystalline waterproofing admixture with tracing agent (e.g. Penetron) as specified in PSG-3.5.1. In elements where the crystalline waterproofing admixture with tracing agent is not required (as indicated on the drawings or elsewhere in this specification, or as instructed by the Engineer), the applicable ratios shall be as follows:

a) 0,45 for structural concrete up to and including 40 MPa strength

b) 0.40 for precast prestressed concrete from 50 MPa and higher strength

c) 0,53 for screed and benching

d) 0,58 for blinding and mass concrete”

PSG-5.5.1.7
Strength concrete

Delete this clause and replace with the following:

“Strength concrete shall be applicable to this contract and it shall be in accordance with the durability requirements and the guidelines set out in this specification. The Contractor shall be responsible for the design of the concrete mixes required under this contract, and the submission of test cubes to an approved laboratory, and for the measurement of the constituent materials to produce concrete that complies with the requirements specified by the Engineer. 

The following elements in the works shall be W35MPa/20mm concrete without a crystalline waterproofing admixture with tracing agent:

a) Foundations

b) -

The following elements in the works shall be W35MPa/20mm concrete with a crystalline waterproofing admixture with tracing agent:

a) All Floors

b) Walls

c) Roofs

d) Precast Elements (not pre-stressed)

The following elements in the works shall be W50MPa/20mm concrete without a crystalline waterproofing admixture with tracing agent:

a) -

b) -

The following elements in the works shall be W20MPa/13mm concrete with Sikacem 810 admixture to improve durability, workability, impermeability and abrasion and chemical resistance:

a) Screeds

b) Benching

The following elements in the works shall be 15MPa/20mm or 15MPa/28mm concrete:

a) Mass concrete

b) Blinding layers

In addition to the requirement that the Contractor design the mixes to the specified strengths, the cementitious material content shall be sufficient to contribute to durability but at the same time be limited to prevent any potential alkali-aggregate reaction or to prevent overly expensive mixes prone to excessive shrinkage cracking. To this end, cementitious material content shall be within the following limits:

a) For 35 MPa or lower reinforced concrete

:
320 – 360 kg/m3

b) For 40 MPa or higher reinforced concrete

:
340 – 380 kg/m3

c) For 50 MPa or higher pre-stressed concrete
:
380 – 450 kg/m3

d) For 20 MPa screeds and benching

:
300 – 320 kg/m3

e) For 15 MPa mass concrete and blinding

:
280 – 300 kg/m3

It is of the utmost importance that good strength concrete with consistent quality and composition is used throughout. All possible measures to limit shrinkage shall be applied.

All concrete shall be based on designed mixes.  Trial mixes shall be made by an approved laboratory with suitable experience in the design of concrete mixes and mix designs and cube results submitted timeously to the Engineer for approval. 

Add a new clause:

“PSG-5.5.1.8
No-fines concrete

The Contractor shall be responsible for the design of the no-fines concrete mix on the basis and within the limitations and parameters specified hereafter:

a)
Classes of no-fines concrete

No-fines concrete shall be classified by the prefix NF and the size of aggregate to be used e.g. class NF-19 means a no-fines concrete with a 19 mm nominal size aggregate. For this contract class NF-19 shall be used.

The volume of aggregate per 50 kg of cement for each class of no-fines concrete shall be as follows:

Class

Aggregate per 50 kg cement

NF-26,5

0,32 m3

NF-19

0,30 m3

b)
Aggregates

Aggregate shall be a single-graded aggregate in accordance with SANS 1083, provided that the particle size shall be less than 38 mm and greater than 13 mm. Aggregate shall not contain any dust. Aggregate not complying with these requirements will be summarily rejected.

c)
Cementitious materials

Ordinary Portland cement as specified in Clause PSG-3.2 shall be used in no-fines concrete.  The addition of pozzolans other than PFA and SF, in whatever form, will not be permitted.  

d)
Cement Paste

The consistency of cement paste shall be such that all aggregate particle surfaces receive a uniform coating.  Paste consistency shall be sufficiently viscous as to prevent the flow of paste through the placed concrete. 

e)
Strength

Concrete cube strengths at 4 and 28 days shall be 3,0 and 4,0 MPa respectively.

f)
Permeability

Notwithstanding the preceding specifications, it is the Contractor's responsibility to ensure the permeability of the no-fines concrete.  The Contractor shall be required to demonstrate the permeability of cast no-fines concrete on request of the Engineer.  Any portion of the said no-fines concrete, deemed by the Engineer to be of insufficient permeability, shall be broken out and replaced at the Contractor's expense. 

g)
Batching and mixing

Cement shall be measured by mass or full bags of 50 kg each and aggregate shall be measured by volume in approved measuring boxes or barrows. 

The quantity of water added shall be just sufficient to form a smooth paste that will adhere to and completely coat each and every particle of aggregate and that is just wet enough to ensure that at points of contact of the aggregate the grout will run together to form a small fillet to bond the aggregate together.  The mix shall contain no more than 20 litres of water per 50 kg of cement. 

Mixing shall be carried out in an approved batch-type mechanical mixer. 

h)
Placing

No-fines concrete shall be placed in accordance with the procedure agreed to by the Engineer.  It shall be placed in a single operation in its final position within 30 minutes of mixing. 

The concrete shall be worked sufficiently to ensure that it completely fills the space to be concreted and that adjacent aggregate particles are in contact with one another. Excessive tamping or ramming must be avoided and under no circumstances shall the concrete be vibrated. 

i)
Protection

All no-fines concrete shall be protected from the elements and from loss of moisture.  Protection against loss of moisture shall be accomplished in one or more of the following ways:

-
Retaining formwork in place.

-
Covering exposed surfaces with sacking or other approved material kept wet continuously.

-
Covering exposed surfaces with plastic sheeting complying with the requirements of Clause PSG-5.5.8.

No-fines concrete placed during cold weather shall be adequately protected against frost for at least 3 days.”

PSG-5.5.3
Mixing

PSG-5.5.3.2
Ready-mixed concrete

Add the following:

“The use of ready-mixed concrete for this contract shall be permitted provided that it complies with the requirements of this specification. Test results obtained by such a production facility shall not be regarded as part of the quality control system, and the Contractor shall take his own samples of concrete on site and have them tested in accordance with Clause 7 of SANS 1200 G and Clause PSG-7.1.2.

Ready-mixed concrete shall only be acceptable for incorporation into the works if supplied from commercial sources complying with the following criteria:

The batching plant supplying the ready-mix concrete for the contract shall be either:

a)
a SARMA member in good standing, which has been evaluated by means of

i. a SARMA S.H.R.E.Q. Audit and attained a minimum compliance score of 80% or

b)
ISO 9002 – Standardization; ISO 14001 – Environmental; ISO 39001 – Road Transport Safety Management System; OHSAS 18001 – Legal and SANS 878:2004 – Quality compliant.

Where a commercial ready-mix supplier is commissioned to supply concrete, the contractor shall submit documented proof, to the satisfaction of the Engineer, to prove compliance with the above requirements."

PSG-5.5.5
Placing

PSG-5.5.5.1
Add the following to sub clause 5.5.5.1: 

“The casting procedure shall be approved by the Engineer prior to casting.  The Contractor shall give the Engineer at least 48 hours’ notice of his intention to cast concrete.”

PSG-5.5.5.3
Add the following to sub clause 5.5.5.3: 

“Fresh concrete shall not be placed against concrete which has been in position for more than 30 minutes unless a construction joint has been formed or unless a retarding additive has been used in the concrete.

Care shall be taken when elements of substantial thickness to avoid layering of the concrete, i.e. the 450 mm thick layer guideline in the standard clause 5.5.5.3 is waived such elements (consult the Engineer if required). The entire thickness shall be placed in one pass.”

PSG-5.5.5.5
Add the following to sub clause 5.5.5.5:

“Concrete in water-retaining structures shall not be allowed to fall freely through a height of more than 2,7 m. This implies that walls in these structures may not be cast in heights exceeding 2,7 m in height unless a chute or tremy pipe is used.”

PSG-5.5.5.9
Add the following to sub clause 5.5.5.9:

“Aluminium pipes shall not be used for pumping concrete.

When concrete is pumped the slush used to prime the pump shall be wasted before commencing placing of the concrete.”

Add the following new sub clauses:

“PSG-5.5.5.10
No kickers in walls or columns will be allowed.

PSG-5.5.5.11
During summer months, when maximum ambient temperatures is forecast to be 30 ̊C or more, concreting shall start as early as possible in the mornings, but not later than 07:00. In any event, completion of casting shall be not later than 10:30 to ensure no concrete is cast during the hottest time of day. If required, steel formwork shall be sprayed with cold water to lower the temperature thereof.   

During winter months, when minimum ambient temperatures are below 5 ̊C, concreting shall start towards mid-morning. In any event, the ambient temperature shall have risen to at least 7°C before concrete placement commences.”
PSG-5.5.7
Construction Joints 

PSG-5.5.7.1
Add the following to sub clause 5.5.7.1:

“Construction joints shall only be permitted as shown on construction drawings. Otherwise, before construction work commences the Contractor shall indicate on the drawings his proposal for positioning construction joints and submit these to the Engineer for his comment and approval.”

PSG-5.5.7.3
The following additional requirements shall be applicable to water retaining structures:

The Engineer may allow the Contractor to cut an additional straight construction joint if it is possible without prejudicing the water tightness of the structure. The additional construction joint shall be sealed with the same seal that is specified for planned construction joints at the expense of the Contractor.

Construction joints in reinforced concrete walls, embankments, etc. shall consist only of horizontal joints unless noted otherwise. No vertical joints other than those indicated on the drawings may be constructed without the written approval of the Engineer.

Horizontal joints shall be formed by casting against a timber or metal former. Recesses shall be formed as detailed on the drawings.

The application of compounds to the surfaces of stop ends at vertical joints to retard the setting of a film of concrete in contact with the stop end will be permitted subject to the Engineer’s approval of the compound to be utilized and the Contractor’s methods for the application and removal of the compound.

The exact position of construction joints shall be marked on the formwork in order to obtain truly horizontal joints.

Preparation of Surface

Prior to placing any further concrete the joint must be clean, damp and free of laitance. During the period when the concrete is still green, all loose material shall be removed, without disturbing the aggregates, by light brushing. Where this is not possible, or if the concrete has already set, the surface film shall be removed by mechanical means appropriate to the degree of hardness of concrete so as to expose the aggregate over the entire surface and leave a sound, irregular surface.

Before Placing Concrete

Where the concrete of the previous lift is more than three days old, it shall be kept wet to create a concrete surface that is saturated but surface-dry when the following steps are implemented.

Install the swellable bar where applicable (strictly in accordance with the manufacturer’s specification).

Place concrete within 30 minutes.

PSG-5.5.8
Curing and Protection

Delete this clause and replace with the following:

“PSG-5.5.8.1
Early age protection

Any pooled or standing bleed water on the surface of the concrete shall be removed before any final finishing operations may commence. Where no bleed water is present, final finishing shall proceed at the earliest possible time, without delay, especially considering the quick-setting nature of the cement specified in PSG-3.2.2.1.

Immediately after final finishing, all exposed surfaces shall be covered and secured with approved plastic sheets complying with the requirements below.

PSG-5.5.8.2
Curing

a) Footings not forming part of a water retaining surface and inclined surfaces (e.g. dome roofs)


The first morning following completion of final surface finishing, the plastic sheets shall be removed and the surfaces shall be covered with geotextile sheets complying with the requirements below. It shall be thoroughly soaked with water and immediately thereafter it shall be covered with plastic sheets in compliance with the requirements below. Each morning during the prescribed curing period, the plastic sheets shall be removed, the geotextiles soaked in water again and the plastic sheets shall be replaced and secured.

b) Floors


Ponded water shall be maintained at all times on the surface during the prescribed curing period. Ponding depth shall be approximately 30 mm but at no point shall this depth be allowed to reduce to less than 15 mm. Ponding on suspended slabs shall be carefully controlled, never to exceed a depth of 50 mm.

c) Columns


Columns shall be thoroughly sprayed with water immediately after the removal of formwork, and removal of formwork shall strictly conform to the times as stated in Table 2 in PSG 5.2.5.  Thereafter columns shall be wrapped with minimum 15 micron thickness plastic wrapping of approximately 450mm width (i.e.17 micron pallet wrapping rolls), which shall have a minimum overlap of 50 mm. Final product to be approved by the Engineer.

d) Walls


Walls shall be thoroughly sprayed with water immediately after the removal of formwork, and removal of formwork shall strictly conform to the times as stated in Table 2 in PSG 5.2.5.  Thereafter walls shall be covered with geotextile sheets which shall be maintained in contact with the concrete surface by fastenings spaced at no more than 2 m centers. These sheets shall be kept in a continuous state of saturation.

e)
Determination of intervals and duration of application of water


The duration of water application and the intervals of application will be the responsibility of the Contractor to ensure the stated level of saturation. The saturation will be to the satisfaction of the Engineer. Special care shall be taken during times of adverse conditions such as high temperatures and/or dry, windy conditions.

f)
Plastic sheets and geotextiles


Plastic sheets used for curing shall be new, waterproof and may not be torn or be otherwise discontinuous. Plastic sheets shall be at least 250 micron thick. Joints in plastic sheets shall be taped to prevent loss of moisture from the concrete (overlapping only would not be sufficient). Sheets shall overlap by at least 500 mm, shall extend at least 500 mm past the area to be cured, and shall be draped and secured around the edges and ends of elements to prevent any loss of moisture from the concrete.


Geotextile sheets shall be new, of the Kaymat A4 type (or equivalent to be approved by the Engineer) and may not be torn or discontinuous.


Plastic and geotextile sheets may be re-used for curing of further elements, but shall be replaced with new sheets when torn or damaged


Plastic and geotextile sheets shall be held down or fixed securely to the elements being cured. 

h)
Duration of curing


The curing period shall be at least 10 days from date of concrete casting in summer and at least 14 days in winter.


The Contractor shall ensure that curing will be continuous over weekends, public holidays and builders’ holidays, and therefore shall have responsible employees on site on such days to ensure compliance with this requirement.

i)
General


The use of curing compounds for curing is not allowed under this contract.


Before casting of concrete may commence, the Contractor shall prove to the satisfaction of the Engineer that all measures to comply with the requirements of curing and protection of concrete, have been put in place.


Notwithstanding the preceding specifications, the Contractor shall also ensure that the concrete shall not be exposed to thermal shocks during the first 28 days after casting and he shall take the necessary, additional precautionary measures to shield the concrete during extreme warm, cold, dry or windy weather conditions. Curing shall be done in such a manner as not to cause staining, contamination or marring of the surface of the concrete.


Only potable water shall be used for the curing process, unless expressly otherwise instructed by the Engineer in writing. 


The Contractor shall take the necessary precautions to prevent water used for curing from penetrating the soil underneath or adjacent to the structures.  The water shall be drained away effectively as soon as possible to prevent any ponding.


Non-compliance with the above-mentioned protection and curing requirements shall be considered as sufficient grounds by the Engineer to order demolition and replacement of affected structural elements.”

PSG-5.5.9
Adverse Weather Conditions 

PSG-5.5.9.1
Add the following:

“No concrete shall be placed when the ground or air temperature is below 2°C or if it is likely to fall below 2°C within six hours of placing the concrete.”

PSG-5.5.9.2
Replace the first sentence with the following:

“The Contractor shall ensure that the temperature of fresh concrete at time of casting does not exceed the ambient temperature by 5°C. In any event, the temperature of the concrete when cast shall not be allowed to exceed 30°C.” Also refer to PSG 3.3, PSG 3.4.3 and PSG 8.4.3.

PSG-5.5.10
Concrete Surfaces

PSG-5.5.10.1
Delete sub clause 5.5.10.1 and replace with the following:

“Striking off: after placement and compaction of concrete as specified, the top surface shall be struck off with a template to the required cross section and tamped with a tamping board to compact the surface thoroughly and to bring mortar to the surface, so as to leave the surface slightly rough but at the required level/elevation to within the dimensional tolerances specified in PSG-6.2.3.

This finish is considered to be included in the concrete rate. 

PSG-5.5.10.2
Add the following to sub clause 5.5.10.2:

“a)
Wood-floated Finish

The surface shall first be treated as specified in sub clause 5.5.10.1, and after the concrete has hardened sufficiently, it shall be floated to a uniform surface free from trowel marks with a wood float.  The levelled surface shall be wood-floated either by hand or by machine.

b)
Broom Finish

The surface shall first be given a wood-float finish (as defined in PSG-5.5.10.2(a)). Then the broom finish will be applied. The corrugations produced by the hard-bristled broom shall be approximately 1 mm deep, uniform of appearance and width and shall be perpendicular to the direction of movement along the surface.

c)
Steel-floated Finish

The surface shall first be treated as specified in sub clause 5.5.10.1, and after the bleed water has disappeared and the concrete has hardened sufficiently to prevent the migration of concrete foam to the surface, the levelled surface shall be floated with a steel trowel on which a firm uniform pressure shall be applied to provide a dense, smooth, uniform surface free from trowel marks.

d)
Power-floated Finish

When a power-floated finish is specified, the surface shall be treated as specified for a wood-floated finish above, except that the levelled concrete surface shall be power-floated to provide a dense, smooth, uniform surface of high quality free from trowel marks.”

For wood and steel-float finishes, rubbing the surface with a carborundum stone after the concrete has hardened to achieve the required finish and dimensional tolerances shall be allowed within reason, but under no circumstances shall plastering/building up of the surface be permitted.

PSG-5.5.11
Watertight Concrete

Add the following to this clause:

“All water retaining structural elements (refer PSG-2.3) shall be required to be watertight. They shall be watertight without the addition of supplementary cement plaster, coatings or membranes.  Ensuring water tightness is the exclusive responsibility of the Contractor and he shall take all the measures necessary to achieve this.

The structural elements not forming part of the water containment reservoir shall be deemed watertight in terms of this contract if no visible leakage or obvious damp spots are apparent on any visible surface of the structure. Failure to comply shall be deemed to be a result of insufficient curing, notwithstanding any proof to the contrary, and shall be subject to repairs (refer PSG 5.5.14.2) at the expense of the Contractor.

Should any form of cracking be present and be so prolific and of such widths that is be deemed unacceptable, the Engineer reserves the right to order demolition and reconstruction of the affected structure/structural element at the expense of the Contractor (refer PSG-5.5.8.2 h)).”

Joints

Construction and movement joints are key areas in the concrete structure(s) that may either result in watertight concrete when executed correctly or otherwise result in leaks. The following types of joints are generally applicable and the relevant types will be indicated on the drawings:

a) Floor joints and floor-wall movement joints: Bandage System

The bandage joint sealing system shall be the Sikadur Combiflex Hypalon system as supplied by Sika (Pty) Ltd. The bandage shall have a tensile strength of 6 MPa and an elongation at failure of not less than 400%.

The concrete shall be meticulously prepared strictly in accordance with the manufacturer’s specification whereafter the bandage shall be bonded to the concrete with Sikadur 31 epoxy paste adhesive. 

b) Floor joints and floor-wall movement joints: Waterbars

Except where otherwise specified waterbars shall be manufactured from virgin polyvinyl chloride complying with BS 2571: latest amendment (Class 3 compounds) and the Tenderer shall provide full details of the composition and properties of the material in the relevant annexure where applicable.

Samples of waterbars shall be submitted for approval and all material subsequently supplied shall be identical in size, shape, colour and quality to the approved sample.  The waterbar shall be of uniform cross-section and size and shall have lugs welded at 1m centres on both edges of the waterbar to hold it securely in position during concreting operations.

It shall be possible for all sizes of waterbar to be turned through a 75mm radius without damage or permanent set to the waterbar.

Joints in waterbars shall be kept to a minimum by the use of the longest possible lengths.

Waterbars shall be held to the required shape, lines, etc, in suitable formwork:  site joints shall be bonded as directed by the manufacturer in such a way as to form a continuous watertight seal free from pin holes at any point of the length or width of the strip.

Formwork shall be designed to accommodate the waterbars without subsequent bending and the waterbars shall be adequately supported and protected from damage and sunlight until finally encased in concrete.

Waterbars shall be tested in accordance with BS 2782 and ISO R527.

c) Floor and floor-wall movement joints: combination of a) and b) above

d) Wall joints and wall-floor rigid joints: surface sealants 

The surface shall be at least four weeks old and clean, dry and free of latance. Two layers of bitumen emulsion shall be applied, 250 mm wide with an intermediate nonwoven polyester cloth/reinforcing membrane of similar width (e.g. Safbond) as intermediate layer.

a. Wall joints and floor-wall rigid joints, and pipe penetrations through walls: swellable bar

The swellable bar system shall be the Penebar SW55 as supplied by Penetron (Pty) Ltd.

The concrete shall be meticulously prepared where applicable and Penebar Primer waterbased surface primer shall be applied strictly in accordance with the manufacturer’s specification, whereafter the Penebar shall be bonded to the primed surface in the middle of the wall joint or onto the pipe penetration, all strictly in accordance with the manufacturer’s specification.

Wall joints and floor-wall rigid joints: combination of d) and e) above 

Wall joints: combination of d) and e) above 

Ferrules

The holes left on the waterside face shall be repaired as follows:

Prepare the ferrule hole with a Penetron slurry coat and pack the hole with a Penecrete/Penetron Slurry combination, all in accordance with the manufacturer’s specification. The surface finish of the repaired area shall match that of the surrounding concrete and curing compound shall be applied over the area.

The holes left on the exterior face shall be repaired by first soaking the surface as for construction joints, whereafter the hole shall be packed with a 1:3 sand-cement mortar thoroughly panned/rammed in. The surface finish of the repaired area shall match that of the surrounding concrete and curing compound shall be applied over the area.

NOTE: Specialist products such as those from Sika and Penetron shall be applied/installed by an applicator approved by the product supplier in order for the product warranties to be valid.

PSG-5.5.14
Defects

PSG-5.5.14.2
Add the following to sub clause 5.5.14.2:

“a) 
Where repair of surface defects are ordered, the Contractor shall consult specialist suppliers of concrete repair products, obtain from them a proposal(s) for a suitable repair product(s) along with a detailed method statement from such specialists and submit it to the Engineer for approval. All products shall be applied strictly in accordance with the manufacturer's specification.


The repaired area shall match the surrounding concrete as closely as possible in both colour and texture.  All repair materials shall be equivalent to concrete in respect of thermal properties and structural elasticity.

b) 
If the finish of exposed formed surfaces does not comply with the requirements for accuracy, smoothness at shutter joints or uniformity of texture, appearance and colour, the Contractor shall upon instruction by the Engineer, rub down the exposed surfaces of the entire structure or any part of it as specified below:


The surface shall be saturated with water for at least one hour. Initial rubbing shall be done with a medium-coarse carborundum stone, where a small amount of mortar (having a sand : cement ratio equal to that of the concrete being repaired) is used on the surface. Rubbing shall be continued until all form marks, projections and irregularities have been removed and a uniform surface has been obtained. The paste produced by the rubbing shall be left in place. The final rubbing shall be carried out with a fine carborundum stone and water. This rubbing shall be continued until the entire surface is of a smooth, even texture and is uniform in colour. The surface shall then be washed with a brush to remove surplus paste and powder.

“PSG-5.5.15
Records

Replace the first sentence and clause a) with the following:

“The Contractor shall monitor and record the following on a form (to be drafted by the Contractor and approved by the Engineer), to ensure compliance with the specifications:

a)
- date and time of casting and the time taken to place the concrete;


- structural element and description of pour;


- daily maximum and minimum temperatures;


- ambient temperature and humidity at time of casting (start and finish);

- wind speed and direction at time of casting (start and finish);

- temperature of mixing water (to be obtained from supplier in case of the   use of readymix);

- temperature of concrete on arrival at the point of casting for each truck delivery.


Add at the end:

To this effect, the Contractor shall install a mini weather station (to be approved by the Engineer) to record meteorological data such as humidity, wind speed, precipitation and ambient temperature continuously. A Major Tech MT605 (or equivalent to be approved by the Engineer) digital pen type thermometer shall be used to record mixing water and concrete temperatures.”

Add the following clauses:

“PSG-5.6
Items built into water-retaining structures

The building in of items, such as puddle pipes etc. into water-retaining structures shall be executed as follows:

a)
the items shall be positioned prior to construction of the relevant part of the water-retaining structure, a swellable bar secured onto the pipe near or at the centre of the wall and subsequently cast in simultaneously with the concreting of the specific element of the water-retaining structure. (Also refer to PSG-5.5.11d) )

The Contractor's attention is drawn to the following:

-
Water-retaining structures shall be fully watertight, especially around cast in items, and no leaks or damp areas will be allowed. Irrespective of the presence or omission of a puddle flange on pipes where it penetrates walls, a swellable bar shall be provided around the full perimeter of the item and positioned between the reinforcing steel layers.

-
The concrete of the water-retaining structure around the built-in item shall be free of any honeycombing, shall have an acceptable smooth finish and the colour of the whole relevant part shall be uniform.

-
Pipes passing through water-retaining structures shall be properly aligned as specified and as detailed on the drawings, and valve stems intended to be vertical shall, for example, be 100 % vertical in both planes.

Building in of items will not be measured separately as it is included in the supply and installation of the pipes and specials measured in SANS 1200 L.

PSG-5.7
Items built into existing structures

Where pipes or other items have to be built into existing water-retaining structures, the existing concrete shall be cut out carefully to obtain sufficient space to install the items. 

The building in of the items shall then be executed as follows:

a)
recesses or holes to be subsequently grouted or concreted in: The procedure entails sandblasting and water jetting the recess surfaces followed by installing a swellable bar and the application of an approved wet-to-dry bonding agent. The same swellable bar shall also be applied to the pipe passing through the opening. The pocket shall be filled with the same type and strength of concrete as the original and properly cured after removal of the formwork.

Building in of the items will not be measured separately as it is included in the supply and installation of the pipes and pipe specials as measured in SANS 1200 L. The cost of breaking into existing concrete and making good after installation will however be measured separately.”

PSG-6
TOLERANCES

PSG-6.2
PERMISSIBLE DEVIATIONS (PDs)

PSG-6.2.1
General

Degree of Accuracy II shall apply in general, except for smooth finishes where Degree of Accuracy I shall apply (Refer PSG-5.2.1).

PSG-6.2.3
Specified PDs

Amend this clause to read as follows for Degree of Accuracy II:

“(d)4):
Level: -10 mm , +10 mm;

(d)5):
Verticality: 2 mm/m height, subject to a maximum of 25mm;

(d)7) ii):
Abrupt changes in a continuous surface: -1.0 mm , +1.0 mm”

Add the following:

“(d)7)iii):
Abrupt changes between different concrete pours of floor or other construction joints: -1.0 mm, +1.0 mm.”

PSG-7
TESTS

PSG-7.1
FACILITIES AND FREQUENCY OF SAMPLING

PSG-7.1.2
Frequency of Sampling

PSG-7.1.2.1
Replace this clause with the following:

“Subject to the requirements of sub clause 7.1.2.4, while concrete of a particular grade and in sufficient quantity is being placed under the same conditions, sets of samples (each sample, as defined in clause 2.3(b), being sufficient for six cubes) shall be taken until a maximum of 30 valid test results (5 sets of samples) have been obtained.

The sets of samples shall be taken in accordance with SANS 5861-2 from different batches of concrete, chosen on a random basis. At least one sample shall be taken from each day’s placing and from at least every 50 m3 of concrete of each grade. The frequency of sampling shall be determined by the importance of the work, i.e. a critical structural element may require that additional samples be taken (e.g. one sample every 10 m3 of concrete, as directed by the Engineer).”

PSG-7.2
TESTING

PSG-7.2.1
General

Add the following:

“Concrete materials and operations shall be tested and inspected as the work progresses. Failure to detect any defective work or material shall not in any way prevent later rejection when such defect is discovered nor shall it obligate the Engineer to final acceptance.

The Contractor shall allow in his tendered rates for all the costs for quality or process control testing.”

PSG-7.2.4
Early-Strength Testing

Add the following to this clause:

“Of each sample of six cubes, three cubes shall be tested at 7 days and the remaining three cubes at 28 days.”

Add new sub clauses:

“PSG-7.2.5
Sterilization of Reservoirs

Before a reservoir is sterilized, the roof shall have been tested for water tightness as set out in Clause 7.2.6 below, and the pipelines serving the reservoir shall have been sterilized.  The reservoir shall then be thoroughly cleaned out and washed down with clean water.

The roof, beams, columns and walls shall thereafter be thoroughly sprayed down, using pressurised equipment, and the floors shall be scrubbed with water containing 0,015g per litre of chloride of lime.

On completion of the sterilisation, the sterilising solution shall be run to waste before the reservoir is filled for testing its water tightness.

Should additional work be required to be done inside the reservoir after the water tightness test has been completed, the reservoir shall be re-sterilised at the Contractor’s expense.

PSG-7.2.6
Testing for Water Tightness

Roofs

Roofs shall be tested prior to the containment structure. The cost of water required for the testing of the roofs shall be included for in the tendered rates. 

The roof slabs that are required to be water-retaining shall be ponded with water to a maximum depth of 80 mm and a minimum depth of 20 mm for a period of at least two days (48 hours).  The ponding shall be carried out in an approved systematic manner over the entire top surface area of the slab.  The roof slab shall be deemed watertight if there is no visible leakage or damp spots on the soffit of the slab.”

Domed roofs or sloped roofs of reservoirs shall first be visually inspected from above. Access for visual inspections of the roof soffit shall be arranged while scaffolding that supported the roof shutters are still in place. Sufficient and safe access walkways shall be provided to enable the Engineer to complete a full visual survey of the roof soffit. Should the Engineer not be afforded an opportunity to access the roof soffit up close, whether for the initial inspection or any inspections thereafter that may be required after any repair works have been completed, the Contractor shall arrange for a suitable means of access and/or recording of the entire dome roof soffit surface (technology possibly affords, amongst others, the use of high definition footage from drones and/or ultra-high definition cameras with software to stitch all the images into a single image).

The Contractor shall provide sufficient lighting to the roof soffit to the satisfaction of the Engineer during all inspections that may be required up until final acceptance of the reservoir roof structure.

The water tightness of a domed/sloped reservoir roof shall be tested by water being continuously sprayed over the roof in an approved manner so that a film of water is maintained on the dome surface. The roof shall be considered watertight if no damp patches are visible on the dome roof soffit after two days (48 hours) of continuous spraying.

Reservoirs

All water levels shall be carefully noted and recorded by the Engineer. The Contractor is free to attend the taking of all measurements by the Engineer.

Water-containment structures (reservoirs) shall be subjected to watertight testing. Prior to filling, a thorough inspection shall be done to ensure that all joints are properly sealed and that all inlet and outlet pipes are closed.  The structure shall be filled with water to its maximum operating level at a rate that shall not exceed a rise in water level of 2,0 m in 24 hours.

In structures where the water surface is exposed to the atmosphere a small cylindrical watertight container (like a 20 litre tin) floating in the water should be filled with water to approximately 80% of its capacity.

If there are no visible leakages, the structure shall be allowed to remain filled for a saturation period of two weeks to permit complete saturation of the concrete.

If any leakages are visible, the water test shall be aborted, depending on the seriousness of the leakages, and the leakages repaired by the Contractor at his own cost, in accordance with an approved method and product(s) before another water test shall be done.

During the saturation period, readings of the water levels shall be taken by the Engineer at regular intervals. The water level in the structure (and the container, where applicable) shall be carefully noted and recorded by the Engineer. Where applicable, the change in water level in the container (due to precipitation or evaporation) shall be used to make corrections/adjustments to the recorded water levels in the structure.

At the end of the saturation period, water shall be added, if necessary, to bring the water level back to the maximum operating level (and the water level in the container to the original level, where applicable).  

The water levels in the structure and the underfloor drainage pipes shall then be monitored daily for a period of at least four days (96 hours).

The structure shall be deemed watertight if:

(a)
no visible leakage or obvious damp spots are apparent on the outside of the structure; and

(b)
the drop in water level after being corrected for evaporation and precipitation where applicable during the four day test period does not exceed 0.06% of the volume of the reservoir.

If the structure fails the water tightness test the Contractor shall determine the cause of the leakage.  The Contractor shall repair at his own cost the leakage on the inside of the structure after the water has been drained, in accordance with an approved method and product(s). Thereafter the structure shall again be subjected to a complete water test as described above.  Full payment under Item 8.4.3 will only be made once the water tightness test has been passed (refer to Clause PSG-8.1.3 hereafter).

Water will be supplied free of charge by the Employer for the initial filling and testing of the reservoir only. Should the failure of the reservoir to pass the first or any subsequent test for water tightness necessitate the drainage of the structure, the Employer reserves the right to utilise the water discharging it into its water-reticulation network, in which case the Contractor – 

a) shall not have to pay for the subsequent refilling of the reservoir:

b) shall, if applicable, reimburse the Employer for any additional costs incurred to make the water fit for consumption, and

c) shall not be entitled for extra time whilst waiting for the water to be discharged into the network.

The costs of re-testing the reservoir for water tightness shall be borne by the Contractor.”

PSG-8
MEASUREMENT AND PAYMENT

PSG-8.1
MEASUREMENT AND RATES

PSG-8.1.1
Formwork

PSG- 8.1.1.2
Delete “and fillets or splays over 20 mm x 20 mm”

Add “Splays up to and including 25 mm x 25 mm will not be measured separately and will be deemed to be included in the formwork costs.”
Add the following clause:

“PSG-8.1.1.7
No formwork will be measured to edges of blinding layers under structures. The cost for such formwork (if needed) will be deemed to be included in the rates tendered for the concrete in blinding layers.

PSG- 8.1.1.8

Back-shuttering or formwork to top revealed surfaces of sloping or conical formwork will only be measured to surfaces at angles of over 40° and up to 85° to the horizontal.

PSG- 8.1.1.9

Formwork to horizontal surfaces in pump stations, valve chambers, manholes, sumps, etc can either be designed to be removed through the manhole cover opening or the Contractor may use permanent formwork at his own cost as no claims in this regard will be considered.”

PSG-8.1.2
Reinforcement

PSG- 8.1.2.2
Replace subparagraph (a) with the following:

“The mass of steel bars will be measured as the total mass of the steel, irrespective of diameters.”

PSG-8.1.2.3

Amend the clause as follows:



“Delete the words “nominal size 25 mm” in the first line of subparagraph (a).

Delete subparagraph (b).”

Add the following clause:

“PSG-8.1.4
Casting in of pipes and specials

No separate items will be scheduled for building in items supplied under this Contract except for those specially measured in the Bills of Quantities.  The relevant rates for supply and installation shall cover the cost for casting in the items supplied under this Contract whether the items are positioned prior to construction or subsequently placed in blocked-out holes.”

PSG-8.2.1
Rough

Refer to clause PSG-5.2.1a) above.

PSG-8.2.2
Smooth

Refer to clause PSG-5.2.1b) above.  

PSG-8.2.3
Special Smooth, Repaired and Rubbed

Refer to clause PSG-5.2.1c) above.

PSG-8.4
SCHEDULED CONCRETE ITEMS

PSG-8.4.3
Strength Concrete, Grade …………………………………………………………………….Unit: m3

Add the following to the payment paragraph:

“The tendered rate for concrete to be used shall also include:

- all measures necessary to store cement, water and aggregates in a cool environment to ensure that the ingredients of the concrete are cool at the time of mixing in order that the allowable concrete temperature at time of placement is not exceeded.

- the cost of any all water-reducing as well a durability admixtures (refer PSG-3.5.1 and PSG-5.5.1.5)

- striking off of concrete and all construction joints.”

PSG-8.4.4 (a)
Wood-float finish


Refer to clause PSG-5.5.10.2(a) above.

PSG-8.4.4 (b)
Steel-float finish


Refer to clause PSG-5.5.10.2(c) above.

PSG-8.4.4 (d)
Broom finish


Refer to clause PSG-5.5.10.2(b) above.

Add the following items:

“PSG-8.4.7
No-fines Concrete (describe class and position) 
Unit: m3

The relevant measurement and payment clauses for strength concrete (clause 8.4.3) shall apply.

PSG-8.4.8
Concrete screed

Description of application and thickness …………………………………………………Unit: m2

The rate shall include all costs associated with the installation of a screed and the average thickness and proportions of the screed stated, enhanced with Sikacem 810 (or equivalent to be approved by the Engineer) to the manufacturer’s specifications. (Also refer PSG-5.5.1.7.)”

PSG-8.4.9
Screeds

Description of application and thickness …………………………………………………Unit: m2

Floor screeds (1:3) with falls including V-joints to form panels and a steel trowelled finish to the top surface.

The tendered rate shall include full compensation for constructing the screeds as specified including supplying of all materials, preparing the concrete surface to receive the screeds and for all else that may be necessary to complete the work.”

PSG-8.5
JOINTS ……………………………………………………………………………………..Unit: m or m2

The tendered rate shall cover the cost of all materials and labour for the construction of each wall/floor joint as specified in Clause PSG-5.5.7 and PSG-5.5.11 and shown on the drawings, including the cost of formwork, testing and making good.”

Add the following items:

“PSG-8.9
Installation of pipes and pipe specials in existing 
Unit: Sum


concrete structures (describe items and locality)

The tendered sum for each item shall cover the cost of breaking out existing concrete sufficient to allow the installation of the item in its correct position, additional cost for installation not measured elsewhere, and making good of the concrete after completion of the installation of the item. The sum tendered shall be regarded as an extra over the cost for supply and installation of the item which has been measured elsewhere under SANS 1200 L.

PSG-8.10
Miscellaneous work other than metalwork
..Unit: as scheduled

Separate items will be scheduled for each type of miscellaneous work.

The tendered rates shall include full compensation for providing all labour, materials and equipment required to carry out the work, for all preparatory work, for constructing the work scheduled in a workmanlike manner and for finishing off and cleaning up when the work has been completed.

PSG-8.11
Sterilization of reservoir
..Unit: Sum

Separate items will be scheduled for each type of structure to be sterilised in accordance with PSG-7.2.5.

PSG-8.12
Testing for water tightness
Unit: Sum

Separate items will be scheduled for each type of structure to be tested in accordance with PSG-7.2.6.

PSL
MEDIUM-PRESSURE PIPELINES

PSL1
MATERIALS (Clause 3)

PSL 1.1
Steel pipes

Steel pipes shall comply with the following Particular Specifications:

PLN:  Manufacture, supply and testing of steel pipes.

PLQ: Corrosion protection of steel pipes and fittings.

PLS: Cement mortar lining of steel pipelines

PSL 1.2
Glass Reinforced Plastic Pipe (GRP)

GRP pipes shall have a stiffness of at least SN 5000.

Manufacturing of the GRP shall be strictly in accordance with SABS 1748-1.

Quality control by a suitable 3rd party quality inspectorate approved by the Engineer shall be implemented during manufacturing, handling, transport and installation of the GRP pipework and the cost for this external inspectorate shall in be included in the rates tendered.

PSL 1.3
uPVC pipe and HDPE pipes

uPVC and HDPE pipes shall comply with the following Particular Specification:

PLTP: Manufacture, supply and testing of plastic pipes

PSL2
HANDLING AND RIGGING (Clause 4.1)

Pipes, fittings, specials and valves shall be protected during transportation and handling against damage.

Pipes, fittings, specials and valves shall not be laid or stacked directly onto the ground but shall be supported on suitable padded cradles or other approved material near each end of the pipe, fitting, special or valve.  Particular care shall be taken with pipes with fitted couplings to prevent pressure on the couplings. Cradles, spiders, jacks etc. shall be used to maintain the shape of pipes during transport, laying, welding and jointing.

The Contractor shall thoroughly inspect all pipes, fittings, specials and valves delivered to site.

All pipes with MDPE, 3LPE or Bituguard coatings shall be painted with a white PVA overcoat (to be approved by the Engineer) for protection against ultra violet damage.  The overcoat to be maintained by applying additional layers until the pipe is backfilled.

All pipes shall be stored (at the factory or on site) on sandbags at third of the pipe length from each pipe end.  The width of the sand bags shall be at least 500 mm for pipes with Bituguard coating.

PSL2
WELDING (Clauses 5.2.3 and 7.2)

The welding specifications are applicable to all pipe diameters (not only 600 mm or greater).

100% of all site welds shall be examined radiographically in accordance with API 1104 and the Contractor shall price for it accordingly.

Only under special circumstances where allowed by the Engineer, 100% of the site welds of each welder shall be examined radiographically in accordance with API 1104 initially.  When a 100% success rate of at least ten consecutive welds is achieved by a welder, the frequency of testing may be reduced to 50%.  When a 100% success rate of at least five consecutive tests is achieved by a welder, the frequency of testing may be reduced to 10%. When a weld defect occurs again, the previous five welds of the relevant welder must also be radiographically examined and the frequency of further tests shall immediately increase to 100%.  Any defect in the previous five welds will activate the testing of five further previous welds until a 100% success rate of the five welds is achieved.  The testing rate may always be reduced to 50% and 10% as described above.

The following site welds shall in all cases be 100% radiographically examined: 
· All welds not subject to hydraulic testing; 

· All welds under road and railway lines, under river/stream crossings, under any structures, in sleeve pipes, in culverts and where the pipe will be encased in concrete;

· All mitres.

PSL3
DISINFECTION OF POTABLE WATER PIPELINES (Clause 5.10)

The disinfection shall be done in accordance with SANS 1200L with the exemption that the concentration of calcium hypochlorite can be reduced to 60 mg/ℓ.

PSL4
CONSTRUCTION (Clause 5)

Add the following clauses:

PSL4.1
Connection to pipelines in operation
The Contractor shall give the Employer 14 days’ notice in writing for connections to pipelines in operation. The Contractor shall ensure that all required material is available and all preparation work is completed at least 12 hours before the “shutdown” of existing works for the connections. The Contractor shall complete and commission the connections within 12 hours after commencement of the “shutdown”.

The Employer will empty the reservoir and existing pipelines as far as possible through existing scour valves. It is the responsibility of the Contractor to control and pump out water which cannot be drained at existing scour valves or water in the pipe as a result of leaking valves. No claims will be considered for standing time due to the scouring of pipes or any other work which is done by the Employer. 

PSL4.2
Additional external protection for pipes cast into chamber walls 

After the concrete has cured for 7 days, wire brush or scabble the exterior and interior surfaces of the wall to remove laitance.  Dry brush to remove all loose powder.

Mix ABE Super Laykold (or similar material approved by the Engineer) and water (1:1 ratio) and apply as a primer to the concrete and the pipe surfaces.  After 1 hour apply a thick coat of ABE Super Laykold to the concrete and the pipe and immediately embed 250 mm wide ABE non-woven polyester membrane “SBP” into the Super Laykold.  After 3 hours apply another coat of Super Laykold.

This additional protection is required on the inside and outside of chamber walls.

There must be no contact between the steel pipe and the chamber reinforcement.

PSL4.3 
Deflection/ovality of pipes 

The Contractor shall ensure that his handling and construction methods do not result in horizontal or vertical pipe deflection more than 2% for steel pipes with cement mortar lining and 3% for steel pipes with epoxy lining and plastic pipes.

The deflection is calculated as follows.

· Measure the actual vertical diameter of the pipe [DY]

· Calculate the difference [∆d] between DY and the inside diameter of a perfectly round pipe 

· The deflection ∆=[image: image2.png]


x 100 %, where ND is the nominal diameter of the pipe

After completion of the main backfilling (including joint / “fox” holes) the Contractor shall determine the internal deflection of the pipe every 20 m for pipes with a nominal diameter of 600 mm and larger.  Should these 20 m measurements indicate a position where the allowable deflection is exceeded, additional measurements shall be taken to determine the extent of the problem. 

These measurements shall be done within 2 working days of the completion of the main backfill unless otherwise approved by the Engineer in writing.

The Contractor shall submit a method statement for the review of the Engineer to rectify deflection problems.

PSL4.4 
Pipe coating performance requirements and integrity surveys 

PSL4.4.1
Introduction

This section of the Specification provides the performance requirements for the external coatings after installation and field joint repairs.

Excessive apparent coating conductance may be caused by defective field joint coatings, mechanical damage, or spurious contacts to foreign objects or valve chamber reinforcement.

Location of such defective areas may be assisted by the DCVG surveys during construction.

The overall performance of the coated pipeline is defined in terms of specific coating conductance, in accordance with NACE TM 0102. Values normalized for soil resistivity are not utilized.

It should be noted that the requirements of both the construction DCVG survey and the coating conductance measurement must be fulfilled.

Also surveys shall be done by specialist Subcontractors to be nominated by the Engineer or proposed by the Contractor for the Engineer’s approval, as specified in the Bill of Quantities.

PSL4.4.2
Standards

The following normative standards are referenced in this section:

NACE TM 0102
Measurement of Protective Coating Electrical Conductance on Underground Pipelines

NACE TM 0109
Aboveground Survey Techniques for the Evaluation of Underground Pipeline Coating Condition

NACE SP 0207
Performing Close-Interval Potential Surveys and DC Surface Potential Gradient Surveys on Buried or Submerged Metallic Pipelines

NACE SP 0502 – 2002
Pipeline External Corrosion Direct Assessment Methodology

PSL4.4.3
Construction DCVG Survey

The coating system is required to be free of significant (as defined by %IR below) defects at the time of installation. This will be ensured by the use of over-the-ditch holiday detection and a DCVG survey after backfilling and consolidation.

A minimum of three months shall elapse between backfilling and evaluation, unless the backfill is hydraulically compacted or significant rainfall has occurred which ensures that the pipeline is fully bedded and in intimate contact with the soil. The timing of this inspection will be determined by the Engineer, and is dependent on the backfill becoming conductive. This may take considerably longer than three months, at least until the soil becomes conductive (due to infiltration of groundwater or seasonal rains).

The coating integrity survey shall be undertaken by means of DCVG survey technique in accordance with NACE TM 0109 Section 6. All DCVG indications shall be geo-referenced by means of DGPS

On completion of the survey, sufficient calibration digs shall be conducted to characterise %IR values in the range of 1 – 5% for determination of the repair level required.

Evaluation of the construction DCVG results shall be undertaken in accordance with the following categories for %IR:

<1% IR
No repairs required.

1 – 5% IR
Repairs may be required based on results of calibration digs.

>5% IR
Repairs required

The %IR values quoted above are only applicable to new construction. Pipeline coatings which have been buried for longer than 2 years shall be evaluated in terms of NACE SP0502 – 2002 Appendix A6.4

All excavations and repairs shall be undertaken at the cost of the Contractor.

PSL4.4.4
Coating Performance Requirements

The CP design is based on the use of coated pipe. The coating is required to be resistant to the effects of high voltage transients due to the proximity of high voltage overhead power lines and existing and future AC traction systems (e.g. of the railways). The performance of the coating is evaluated by means of a current drainage test (CDT)

The specific coating electrical characteristics form an integral part of the CP and ACM design in determining, inter alia, spacing between anode installations. 

After installation and backfilling of the pipeline, the pipeline coating shall be evaluated in sections not exceeding 5 km in terms of NACE TM 0102.

A minimum of three months shall elapse between backfilling and evaluation, unless the backfill is hydraulically compacted or significant rainfall has occurred which ensures that the pipeline is fully bedded and in intimate contact with the soil.

The specific coating conductance of the 5 km construction sections shall be less than 60 µS/m².

In the event that the pipeline does not meet the coating conductance criterion, alternative survey techniques shall be utilized to determine the cause of the non-compliance. These techniques may include any of the surveys described in NACE TM 0109 or SP 0207 as appropriate and subject to the approval of the Engineer.

All surveys shall be conducted by Contractor.

PSL4.4.5
Tests on Completion and end of Defects Notification Period

On completion of construction and prior to the issue of the Taking-Over Certificate (TOC), the pipeline shall be subjected to a CDT and a coating integrity survey.

The coating conductance shall be calculated on the current requirement for the completed pipeline.

The specific coating conductance for the completed pipeline shall be < 60 µS/m2.  

The pipeline coating integrity shall be evaluated over the entire pipeline length by means of a hybrid CIPS/DCVG survey, which shall be completed in accordance with NACE SP 0207 utilising a 10 m longitudinal DCVG component. The results of the survey shall be correlated with those of the construction DCVG surveys.

The significance of coating defects or other anomalies identified from the DCVG survey results will be evaluated by assessing the relative loss of polarisation at the coating defect utilising CIPS results. Where DCVG defects result in a local loss in polarisation to a level below the relevant cathodic protection criterion, the Contractor will be required to rectify the defect.

The hybrid CIPS/DCVG survey shall be repeated at the end of the Defects Notification Period (DNP) prior to the issue of the Performance Certificate.

The CDT and CIPS/DCVG tests related to TOC and DNP shall be undertaken by a Specialist Service Provider/Sub-Contractor approved by the Engineer.

Any non-compliance with the requirements of the CDT or the hybrid CIPS/DCVG survey shall be investigated and rectified by the Contractor. The Contractor shall prepare method statements for the investigation and rectification and submit it to the Engineer for approval.

PSL4.5
Curing of cement mortar lining of pipes on site
The Contractor responsible for the construction of the pipeline shall be responsible for the following curing process of cement mortar lined pipes for a period of 28 days after it has been off-loaded on site:

· The pipes must be stored horizontally 
· Seal pipe ends with plastic cover

· Add 5 litre water per day into each pipe and keep pipe ends closed
PSL4.6  
UV protection of joint coating 

Joint coatings shall be protected by the Contractor against ultra violet (UV) damage with filter cloth (Kaymat or similar) if exposed for more than 7 days.

PSL4.7
Pipeline markers

Pipeline markers shall be installed exactly above the pipe centre line at the following positions:

· Horizontal bends;
· Servitude boundaries of provincial roads and railway lines;
· Both ends of concrete encased sections;
· Property boundaries;
· Between horizontal bends and valve chambers where distances in between exceed 300 m.
PSL5
STANDARD HYDRAULIC PIPE TEST (Clause 7.3)

Unless otherwise specified on the Drawings, the test pressure for field testing shall:

· Not be less than 1.25 times the maximum operating pressure at design flow or static flow conditions whichever is the highest (excluding transient/surge pressure);

· Not be less than 1.1 times the design pressure including transient/surge pressure with surge protection measures as designed operating effectively;

· Not exceed 1.5 times the maximum allowable operating pressure of the pipeline; 

· Not exceed the allowable test pressure for the specific pipe class; 

· Not exceed 1.5 times the allowable working pressure of the specific valve and fitting class;

· Not exceed 800 microstrain (circumferential) for metallic pipes with cement mortar lining.

Immediately after the completion of the hydraulic pipe testing, the valves shall be tested as follows:

· Air valves

Isolate the air valve and remove the drain plug on the air valve to check that the float is dropping. Check that the isolating valve is sealing. Put the drain plug back and open the isolating valve to check that the float is closing and the air valve is sealing.

· Scour valves

Check the opening, closing and sealing of the scour valves and the functioning of the scour outlet structure and erosion protection measures.

PSLB
BEDDING (PIPES)

PSLB1
SELECTED GRANULAR MATERIAL (Clause 3.1)


Replace the clause with the following:


Refer to drawing LB-2. For flexible pipes, the bedding cradle shall be from the trench bottom up to 300 mm above the top of the pipe.

Requirements for the bedding cradle (from trench bottom up to 300 mm above the pipe) for flexible pipes are:

· 100% of material shall pass a 9.5 mm sieve opening except for steel pipes, joints, specials and fittings with Polymer Modified Bitumen (Bituguard) or tape wrapping coating where 100% of material shall pass a 3 mm sieve opening;

· Compatibility factor (as determined in test given in section LB of Part 3 of SABS 0120) shall not exceed 0.4;

· To be free from vegetation and other organic material to a standard acceptable to the Engineer;

· Material types SW, SP, GW and GP under the USC Classification with 12% or less passing the No. 200 sieve (0.075 mm) 

· Material types GM, GC, SM and SC under the USC Classification with more than 12% passing the No. 200 sieve (0.075 mm).

The use of A-3 and A-2-4 material (based on AASHTO classification) shall be subject to the Engineer’s approval and it shall be compacted at Optimum Moisture Content (OMC) plus 2% or minus 1%. This material shall not be placed and worked in wet conditions nor be allowed to become saturated before it has been placed in position and compacted. If the material has dried out before it is covered, the top surface will break down during activities on the surface and the material shall then be reworked to achieve the specified density.

PSLB2
SELECTED FILL MATERIAL (Clause 3.2)

Replace the clause with the following:
Requirements for the selected fill blanket for flexible pipes (where applicable) are:

· Plasticity Index (PI) less than 20;

· Material does not contain vegetation or stones exceeding 50 mm in diameter.

In accordance with PSLB1 above, the selected fill blanket forms part of the bedding cradle and is not applicable for flexible pipes on this contract.

PSLB3
MAIN FILL

Main fill shall be well graded material with particles less than 200 mm in diameter with no organic material.  All material above the selected fill blanket (drawing SABS LB-2), or bedding cradle where the selected fill blanket is not applicable, will be regarded as main fill and shall be compacted to at least 87% modified AASHTO maximum density. 

PSLB4
SELECTION OF SUITABLE MATERIAL

The Contractor shall use the following sources for material for bedding and selected backfilling if it complies with the Specifications:

a) Separation of excavated material

The Contractor shall separate the suitable material from the unsuitable material during excavation.

b) Sieving / screening of excavated material.

Where provision is made for this item in the Bill of Quantities, the Contractor shall allow in the rate for sieving/screening of the excavated material for bedding and selected backfilling. The Contractor shall only use source b) if the material from source a) is not sufficient.

c) Commercial sources

The Contractor shall only use source c) if the material from sources a) and b) is not sufficient.
PSLB5
DETAILS OF BEDDING (Clause 5.1.2)

Rigid Pipes:

All clay and concrete pipes will be regarded as rigid and shall be laid on a class C bedding as shown on Drawing LB-1 of SANS 1200LB.

Flexible Pipes:
Steel, uPVC, mPVC, PVC-O, GRP, Ductile iron and polyethylene pipes (PE) will be regarded as flexible and shall be bedded as per Drawing LB-2 of SANS 1200 LB, as amended in the drawings.

PSLB6
CLASS A BEDDING (Sub-Clause 5.2.1)


Concrete to be used in class A bedding to pipes shall be of class 20/19.

PSLB7
CONCRETE CASING TO PIPES (Sub-Clause 5.4)


Concrete to be used in the casing of pipes shall be of class 20/19.

PSLB8
TOLERANCE ON COMPACTION OF BEDDING MATERIAL (Clause 6.1)

Degree of accuracy II shall prevail.

PSLB9
VOLUME OF BEDDING MATERIAL (Sub-Clause 8.1.3)

The volume computed for bedding material is net, excluding the volume of the pipe and based on trench width specified in SANS 1200 LB.
PSLB10
STONE BEDDING (Sub-Clause 8.2.6)

Add the following new sub-clause:


Stone bedding will be measured per cubic metre under the appropriate item in SABS 1200LB. Type A bedding (crushed stone wrapped in a geotextile blanket) shall be measured per linear metre along the centreline of the trench. The provision, operation and removal of a de-watering pump where authorised by the Engineer will be measured as dayworks under the appropriate item in Schedule 2.

PSLE
STORMWATER DRAINAGE

PSLE1
SKEWED ENDS (Sub-Clause 3.1)

Skew ends shall be obtained from the manufacturer.

PSLE2
SOILCRETE LINING AND BACKFILL (New clause)

Soilcrete lining and backfill shall consist of an approved soil or gravel, 9% OPC in channel linings and 5% OPC in culvert backfill, calculated as a percentage of the dry mass of the soil used, a sand filler if required by the Engineer and a suitable volume of water, determined to ensure the correct slump and consistency.  The exact mix proportions shall be determined in association with the Engineer after suitable trials.  Soilcrete shall be mixed in a mechanical mixer and all constituents properly batched.  Cubes manufactured form the approved mix shall be crushed in an approved laboratory and a proof strength determined.  This proof strength and the average deviation obtained on cubes manufactured form batches controlled by the Engineer will be used to establish the strength of soilcrete produced during construction of the Works.

The aggregate used for soilcrete shall be sandy material, but may contain particles of diameter up to 38 mm and shall have a Pl of less than 10.  Material containing detrimental amounts of silt or clay shall not be used for soilcrete.  The aggregate shall be obtained from an approved source.

The soilcrete shall be placed and then thoroughly compacted by means of vibrators so that all voids are filled.  Stones or other approved formwork shall be packed at culvert ends to prevent the soilcrete from flowing outside the required limits.

The height to which the backfill in soilcrete is done shall be determined by the Engineer or shown on the Drawings and any remaining backfilling shall be carried out with a granular material as specified.

Payment for soilcrete shall be made per m3.  The volume will be calculated form the authorised plan dimensions of the excavations and the height of the backfilling in soilcrete.  The volume occupied by the conduits or other structures will not be included in the quantities measured.

The rate shall cover the cost of constructing soilcrete backfilling or channel linings complete, including OPC. Overhaul will not be paid on any cement, water, or aggregate used for soilcrete.

PSPLT
FLOW METERS (Particular Specification PT)

Each flow meter supplied under this contract shall be equipped with separate mountable signal converter unit complete with sufficient length of signal cable.  The signal converter shall be locally programmable and shall be supplied complete with programmer unit.  The signal converter shall furthermore have an LCD display for instantaneous flow and totalize flow and shall have a 4-20mA and pulsed output for remote indications.  The signal converter unit will be mounted in an outdoor type cubicle.
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