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LIST OF CONTRACT DOCUMENTS

The following documents form part of this contract:

Volume 1:

Volume 2:

Volume 3:

Volume 4:

Volume 5:

Volume 6:

Volume 7:

The Conditions of Contract for Construction for Building and Engineering Works Designed
by the Employer (1999), published by the Federation Internationale des Ingenieurs-
Conseils (FIDIC) which the tenderer shall purchase himself. (See note 1 below).

The COTO Standard Specifications for Road and Bridge Works for South African Road
Authorities (Draft Standard October 2020 edition), issued by the Committee of Transport
Officials which the tenderer shall obtain himself. (See Note 2 below).

The Project Document, containing the tender notice, Conditions of Tender, Tender Data,
Returnable Schedules, general and particular conditions of contract, project specifications,
Pricing Schedule, Form of offer and Project Information is issued by the Employer (see
note 3 below). The Employer's Form of Acceptance and any correspondence from the
selected tenderer, performance security-demand guarantee, and all addenda issued during
the period of tender will also form part of this volume once a successful tenderer has been
appointed.

The conditions of tender are the standard conditions of tender as indicated in Book 1.

The road works drawings.
Included in Volume 5

The structural drawings.

Materials investigation and utilisation.

No dedicated Volume 6. All material sourced commercially
Environmental Management Plan report.

No dedicated Volume 7 - Included under:

Volume 3: Part C3: Scope of Works

Section C: Environmental Management

PROFORMA DOCUMENT FOR CONSTRUCTION BOOK 3 - 2025.1 - September 2025.D0C



Sensitivity - General

TABLE OF CONTENTS PAGE
PART C2: PRICING DATAL..... oo n s e C3-1
PART C3: SCOPE OF WORKS. ........ooooiminnnninnnises s s sss s snis C3-11
PART C4: PROJECT INFORMATION ... C3-239
PART C5: ANNEXURES. ... s C3-338

PROFORMA DOCUMENT FOR CONSTRUCTION BOOK 3 - 2025.1 - September 2025.D0C



Sensitivity - General

PART C2: PRICING DATA
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C2.1

C2.1.1

C2.1.2

C2.1.3

C2.1.4

C2.15

C2.1.6

PRICING INSTRUCTIONS

Measurement and payment shall be in accordance with the relevant provisions of
Chapter 1, Section C1.1 of the COTO Standard Specification for Road and Bridge
Works for South African Road Authorities (Draft Standard October 2020 edition) or as
amended in the Scope of Works.

The units of measurement described in the Pricing Schedule are metric units.
Abbreviations (if used) in the Pricing Schedule are as follows:

% = percent

h = hour

ha = hectare

kg = kilogram

ki = kilolitre

km = kilometre

I = litre

m = metre

m? = square metre
m2-pass = square metre-pass
m3 = cubic metre

m3-km = cubic metre-kilometre
MN = meganewton
MN-m = meganewton-metre
MPa = megapascal

No. = number

PC Sum = prime cost sum
R/only = Rate only

t ton (1000kg) or tonne
For the purpose of the Pricing Schedule, the following words shall have the meanings
assigned to them:

Unit: The unit of measurement for each item of work as defined in the
COTO Standard Specification for Road and Bridge Works for
South African Road Authorities (Draft Standard October 2020

edition).
Quantity: The number of units of work for each item.
Rate: The payment per unit of work for which the Service Provider

tenders to do the work.

Amount: The product of the quantity and the rate tendered for an item.

Unless otherwise stated, items are measured net in accordance with the drawings, and
no allowance is made for waste.

It will be assumed that prices included in the Pricing Schedule are based on Acts,
Ordinances, Regulations, By-laws, International Standards and National Standards that
were published 28 days before the closing date for tenders. (Refer to www.sabs.co.za
for information standards)

The prices and rates in the Pricing Schedule are fully inclusive prices for the work
described under the items. Such prices and rates cover all costs and expenses that
may be required in and for the execution of the work described in accordance with the
provisions of the Scope of Work, and shall cover the cost of all general risks, liabilities
and obligations set forth or implied in the Contract Data, as well as overhead charges
and profit. These prices will be used as a basis for assessment of payment for additional
work that may have to be carried out. The Contractor shall submit to the Engineer within
28 days after the Commencement Date a full breakdown of all rates. The rates are to

C3-3
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C21.7

C2.1.8

C2.1.9

C2.1.10

C2.1.11

C2.1.12

C2.1.13

be clearly referenced to the relevant payitem numbers, with each rate broken down into
its labour, materials, plant, fuel, overhead charges and profit components.

Where the Scope of Work requires detailed drawings and designs or other information
to be provided, all costs associated therewith are deemed to have been provided for
and included in the unit rates and sum amount tendered such items.

A single lump sum will apply should a number of items be grouped together for pricing
purposes.

The quantities set out in the Pricing Schedule are approximate and do not necessarily
represent the actual amount of work to be done. The quantities of work accepted and
certified for payment will be used for determining payments due and not the quantities
given in the Pricing Schedule.

Reasonable compensation will be received where no payitem appears in the Pricing
Schedule in respect of work required in terms of the Contract and which is not covered
in any other payitem.

The short descriptions of the items of payment given in the Pricing Schedule are only
for the purposes of identifying the items. More details regarding the extent of the work
entailed under each item appear in the Scope of Work.

The item numbers appearing in the Pricing Schedule refer to the corresponding item
numbers in the COTO Standard Specification for Road and Bridge Works for South
African Road Authorities (Draft Standard October 2020 edition). Where a standard
COTO payitem is amended or a new payitem added, the item number is preceded by
the letter “P” in the Pricing Schedule.

The pricing schedules are provided electronically. A printout of the entire completed
pricing schedule must be signed and scanned and saved in .pdf format, and an
electronic copy of the priced pricing schedule must be saved in Excel format and the
printed copy bound. In the event of any discrepancy between the signed .pdf copy, and
the electronically submitted copy in Excel format and the printed hard copy, the tender
rates in the printed hard copy will govern. The item numbers and description of the
printed hard copy document will govern. For all addenda issued relating to the pricing
schedule, the item numbers, description and quantities of the issued document will
govern.

C3-4
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C2.2 PRICING SCHEDULE (INCORPORATING SBD3)
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SCHEDULE A

GENERAL

Note to tenderer:

Schedule A is contained in the Pricing Schedule in Excel format distributed as part of Volume 3
of the Tender Documents.

C3-6
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SCHEDULE B

BRIDGES

Note to tenderer:

Schedule B is contained in the Pricing Schedule in Excel format distributed as part of Volume 3
of the Tender Documents.

C3-7
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SCHEDULE C

STAKEHOLDER AND COMMUNITY LIAISON, AND
TARGETED LABOUR AND TARGETED ENTERPRISES
UTILISATION AND DEVELOPMENT

Note to tenderer:

Schedule C is contained in the Pricing Schedule in Excel format distributed as part of Volume 3
of the Tender Documents.
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CALCULATION OF TENDER SUM
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Cc2.3 SUMMARY OF PRICING SCHEDULE

CONTRACT SANRAL X.003-080-2024/1

FOR FOR AD-HOC STRUCTURAL AND DRAINAGE SERVICES IN THE SOUTHERN REGION -
EMERGENCY REPAIR WORKS (REPAIR OF CICIRA RIVER BRIDGE B4117 AND CULVERT
C0246 (EFATA) ON THE R61 SECTION 7 KM 43.6)

SCHEDULE A: GENERAL ... R

SCHEDULE B: BRIDGES ..o, R

SCHEDULE C:  STAKEHOLDER AND COMMUNITY LIAISON, AND TARGETED

LABOUR AND TARGETED ENTERPRISES UTILISATION AND

DEVELOPMENT ... R

SUBTOTAL A e R,

VALUE ADDED TAX:

15% of Subtotal A oo, R e
TOTAL CARRIED TO C.1.1.1: FORM OF OFFER R e s
SIGNED BY TENDERER: ....ootiiiiiiiieee et ettt e e e e e ettt e e e e e e e s ee b e e e e e e eeeaabaaeeeanes
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PART C3: SCOPE OF WORKS
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PART C3: SCOPE OF WORKS

TABLE OF CONTENTS PAGE
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SECTION B: SPECIFICATION DATA ... C3-84
SECTION C: ENVIRONMENTAL MANAGEMENT PLAN.......ccccomien s C3-101

SECTION D:

SECTION E:

SECTION F:

STAKEHOLDER AND COMMUNITY LIAISON, AND TARGETED
LABOUR AND TARGETED ENTERPRISES UTILISATION AND

DEVELOPMENT ...t ss s s s s e C3-120
REQUIREMENTS OF THE OCCUPATIONAL HEALTH AND SAFETY
ACT AND REGULATIONS ... C3-179

PROJECT SPECIFICATION AMENDMENTS TO THE STANDARD
SPECIFICATIONS FOR .....cieiiiiiiiininrrnenessnssnssnssnennnnns 632238
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SOUTH AFRICAN NATIONAL ROADS AGENCY SOC LIMITED

CONTRACT SANRAL X.003-080-2024/1

FOR AD-HOC STRUCTURAL AND DRAINAGE SERVICES IN THE SOUTHERN REGION -
EMERGENCY REPAIR WORKS (REPAIR OF CICIRA RIVER BRIDGE B4117 AND CULVERT C0246
(EFATA) ON THE R61 SECTION 7 KM 43.6)

SECTION A1: STANDARD AMENDMENTS ISSUED BY COTO

Notes to tenderer:

1. The Standard Specifications for Road and Bridge Works for South African Road
Authorities (Draft Standard October 2020 edition) prepared by the Committee of Transport
Officials, (COTO), as amended, shall apply to this contract. The amendments are those
issued by COTO and reproduced in Section A1, together with additional amendments as
set out in Section A2 and Project specific Specification Data as set out in Section B.

As at 13 May 2026 no amendments have been issued.by COTO.

C3-13
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SOUTH AFRICAN NATIONAL ROADS AGENCY SOC LIMITED

CONTRACT SANRAL X.003-080-2024/1

FOR AD-HOC STRUCTURAL AND DRAINAGE SERVICES IN THE SOUTHERN REGION -
EMERGENCY REPAIR WORKS (REPAIR OF CICIRA RIVER BRIDGE B4117 AND CULVERT C0246
(EFATA) ON THE R61 SECTION 7 KM 43.6)

SECTION A2: PROJECT SPECIFICATION AMENDMENTS TO THE COTO STANDARD
SPECIFICATIONS

Notes to tenderer:

1. This Section A2 contains amendments to the Standard Specification, including additional
clauses, amendment to clauses or deletion of clauses and specifications, required for this
particular contract. Where the Standard Specifications allow a choice to be specified in the
Contract Documentation or Project Specifications, between alternative materials or
methods of construction, and for additional requirements to be specified to suit a
particular contract, these selections are not made in this Section A2. Details of such
alternatives or additional requirements applicable to this contract are contained in
Section B: Specification Data. Section B also contains project specific sections for
Sections C, D and E.

2. The number of each clause and each payment item in this part of the project specifications
follows the numbering format of the standard specifications.

C3-14
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COTO CHAPTER 1: GENERAL

SECTION 1.1: GENERAL PREAMBLE

PART A:

A1.1.2

PART C:

C1.1.3

SPECIFICATIONS
DEFINITIONS

Replace the Definition for “Site / Site of the Works” with the following:

“Site / Site of the Works - shall mean the entire road reserve (both new and existing),
inclusive of road junctions and property accesses, required for construction of the Works
as defined by the limits of construction given in the Contract Documentation. It shall also
include areas within statutory building lines where work has to be carried out, and any
additional lengths of road required for the placement of advanced warning road signs
and/or traffic accommodation measures beyond the limits of construction as shown on the
drawings. The Site shall also include areas outside of the road reserve required for
Construction camps, Engineer’s site facilities, Borrow pit areas or quarry areas, haulage
and access roads, temporary deviations, storage areas, spoil areas and stockpile areas.
The exact extent of the limits of the construction will be verified once the Site is handed
over to the Contractor.”

MEASUREMENT AND PAYMENT

PAYMENT

C1.1.35 Payment for materials on the Site

In the last sentence of the 1% paragraph, delete the following:

“, or, in the case of crushed stone which has not been purchased but has been produced
on the site, at 80% of a fair evaluation of such crushed material”.

Add the following new subclauses:
"C1.1.3.9 Reduced payments for substandard work

Where provision for reduced payments for sub-standard work is made in the Contract
Documentation, acceptance of reduce payment for substandard work may be accepted
by the Engineer subject to prior approval by the Employer.

C1.1.3.10 Procurement of sub-services and omitted rates (Second tier
procurement)

Second tier procurement include the procurement of any work where either the particulars
of the work is not scheduled and priced, or where the process of procurement of the sub-
service provider is specified elsewhere in the contract specification. It include the
procurement of work where rates have been omitted or where allowance for the work is
made under a Provisional sum or Prime cost sum item or where allowance for the work is
made under a Provisional sum or Prime cost sum item but the particulars of the work is not
scheduled, or where work is instructed under clause 13[Variations and Adjustments] or
where work is to be performed by Targeted Enterprises.

The following procurement methods is to be followed as appropriate:

a) Where the particulars of the work is not scheduled but existing rates for similar
work exist in the contract and the work can therefore be executed by the
contractor or his sub-contractor at the existing contract rates.

No separate procurement process is required. The work is to be quantified and

scheduled utilising existing rates and approved through the Works Authorisation
process.

C3-16
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b)

d)

e)

Where the payment calculation is based on a formula specified in the contract
document, or
where the payment rate is pre-determined or fixed by the client.

No separate procurement process is required. The work is to be quantified and
approved through the Works Authorisation process.

Where the supplier is not selected by the contractor and actual cost is
reimbursable and/or no procurement process is possible.

No separate procurement process is required. The work is invoiced by supplier on
completion and approved through the Works Authorisation process at the end of the
contract.

Where there are omitted items as part of the existing scheduled scope of work
and no existing rates for similar work exist in the contract, or

where there are no existing rates for the materials to be supplied and suitable
rates for material to be determined.

A proposal for a new rate shall be submitted by the contractor and evaluated by the
engineer, by comparing with either adjusted relevant rates in the contract, or by
comparing with similar rates on similar contracts, or by comparing three informal
quotes to substantiate the rate. The new agreed rate is approved through the Works
Authorisation process.

Where the particulars of the work is not scheduled and the estimated cost of
the work (including VAT and excluding Contract Price Adjustment) is equal or
less than R1,000,000.00 and there are no existing rates for similar work and
the contractor’s proposal submitted in terms of FIDIC Variation 13.1 is not
accepted and the work is to be performed by a sub-contractor.

A minimum of three quotations shall be obtained from Targeted Enterprises (as

defined in Section D1000). The following is the minimum requirements for this

process:

- Prequalification for Targeted Enterprise. (Approval to deviate must be granted
by the Employer, based on market research)

- Quotation to include form of quotation, CSD registration, CIDB (where
applicable),

A Works Authorisation shall be approved prior to execution of the work.

Where the particulars of the work is not scheduled and the estimated cost of
the work is more than R1,000,000.00 (including VAT and excluding Contract
Price Adjustment) and there are no existing rates for similar work and the
contractor’s proposal submitted in terms of FIDIC Variation 13.1 is not
accepted and the work is to be performed by a sub-contractor.

The work is to be procured through a tender process. The following is the minimum

requirements for this process:

- Prequalification for Targeted Enterprise. (Approval to deviate must be granted
by the Employer, based on market research)

- Tenders to close at the relevant site offices at a specific date and time

- Tender documents to include form of Offer, CSD registration, Tax compliance,
CIDB (where applicable), SBD1 (Invitation to Bid), SBD 6.2 (Local Content),
BEE certificate, Form A2.2 (Certificate of Single Tender submission)

- Tenders to be evaluated on price and preference

- Evaluation by contractor for review by engineer

A Works Authorisation shall be approved prior to execution of the work.

C3-17
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g) Where the particulars of the work is identified by the contractor to be
performed by subcontractors who are Targeted Enterprises to form part of the
specified Contract Participation Goals for Targeted Enterprises.

The work is to be procured as per the process specified in clause D1007.

h) Where the work is unforeseen, urgent and the relevant procurement method
as indicated above will result in a delay to the contract and payment for a claim
for extension of time and/or cost, or
where the above procurement methods are not applicable or cannot fully be
complied with.

The Employer will determine the most appropriate procurement process to be
followed and approved through the Works Authorisation process.”

SECTION 1.2: GENERAL REQUIREMENTS AND PROVISIONS

PART A: SPECIFICATIONS

A1.2.3 GENERAL
A1.2.3.15 Routine maintenance
Add the following new paragraphs:
“The Contractor’s responsibility for routine maintenance on this contract is indicated in the
Contract Documentation.”
The backfilling for patching shall be done as indicated in the Contract Documentation.
The riding quality of gravel deviations shall comply with the requirements indicated in the
Contract Documentation.”
Add the following new subclause after A1.2.3.23:
"A1.2.3.24 Reference Manuals, other specifications and test methods
In various chapters of this Standard Specification, reference is made to Manuals, other
specifications and test methods. If not otherwise indicated in the Contract Documentation,
the latest published Manual, other specification and test methods at time of close of tender
will apply. Any changes to be implemented on a project as a result of revisions to manuals,
other specifications and test methods, will be handled in terms of the Conditions of
Contract.
Certain TRH and TMH documents are published as Sabita Manuals/TRH or Sabita
Manuals/TMH publications. Where reference is made to the TRH or TMH document, it shall
be read as referring to the latest version of the Sabita Manual/TRH publication or Sabita
Manual/TMH publication, respectively.”

A1.2.7 EXECUTION OF THE WORKS

A1.2.71 Programme of work
a) General
Add the following new paragraphs:

“The contractor shall note that the examination of a road with a view to rehabilitation is
normally undertaken a considerable period of time before the commencement of the
contract, and that conditions may subsequently change. The engineer will make further
examinations during the period of contract, and, depending on the results of such
examinations, the quantities of any items of work may be drastically increased or
decreased.

C3-18
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PART C:

The contractor shall base his initial programme for road rehabilitation on the scope of the
work as described in the project specifications on the quantities contained in the Pricing
Schedule (Part C2).”

Add the following new sub-clause (e):

“e) Specified programmed activities

Where specific activities are indicated in the Contract Documentation to be completed
within a specified duration or by a specified date, the Contractor shall programme and
complete the items of Work as specified. Failure to comply will result in intra-programme
charges.”

MEASUREMENT AND PAYMENT

(ii) Items that will not be measured separately

Replace the wording of item 8 with the following:

“8. The design of all temporary work and the construction of all temporary work, unless
otherwise indicated in the Contract Documentation.”

Item Unit
Cc1.2.7 Road safety audits

In the wording of item C1.2.7.2, replace “C1.2.6.1” with “C1.2.7.1".

In the wording of item C1.2.7.4, replace “C1.2.6.3” with “C1.2.7.3".

In the 4" paragraph of the item description, replace “C1.2.7.2” with “C1.2.7.3".

Add the following new pay items:

“Item Unit
C1.2.10 Dispute Adjudication Board (DAB)

C1.2.10.1  Employer’s contribution to DAB (50%) ......ccecveeeeeeerinnnnee prime cost (PC) sum
The unit of measurement for item C1.2.10.1 is the prime cost sum. Payment of the prime
cost sum shall be in terms of FIDIC Clause 13.5 for 50% of the amounts invoiced from the

appointed DAB. No sum for overhead charges and profit in terms of FIDIC Clause 13.5(ii)
is payable for this item.

C3-19
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SECTION 1.3: CONTRACTOR'’S SITE ESTABLISHMENT AND GENERAL OBLIGATIONS
PART A: SPECIFICATIONS
A1.3.2 DEFINITIONS

PART C:

General Obligations
In the 2@ bullet delete: “when or where necessary”.
MEASUREMENT AND PAYMENT
Item Unit
C1.3.1 The Contractor's general obligations
Delete subitem C1.3.1.1 and replace with the following:
“C1.3.1.1  Fixed obligations:
a) Mobilisation period ... lump sum
b) Execution of the WOrks ... lump sum”
Delete subitem C1.3.1.3 and replace with the following:
“C1.3.1.3  Time related obligations:
a) Mobilisation period ..........oovvviiiiiiiiii month
b) Execution of the WOrKS .........cccciiiiiiiiiiii e month

Add the following pay subitems:

“C1.3.1.4  Suspension Cost

a) De-establishment ... Number
b) Re-establishment..........ccccccooiii e Number
c) SUSPENSION PEHOA ......eiiiiiiiiiee e month
d) Engineer's cost ........cccoveiiiiiiiicciee e prime cost (PC) sum
e) Handling cost, profit and all other charges in respect

of item C1.3.1.4(d) weoeeeeeiee e percentage”

Under the heading “ltem C1.3.1.1”, delete the 2" paragraph and replace with the
following:

“Payment of subitem C1.3.1.1(a) will be made in two instalments, as follows:

» The first instalment, 80% of the lump sum, will be paid in the 15t interim payment
certificate, after the Contractor has made a substantial start with the requirements of
the Mobilisation Period.

* The second and final instalment, 20% of the lump sum, will be paid on completion of
the Mobilisation Period after the Letter of Access to Site, has been issued.

The rate tendered under subitem C1.3.1.1(a) shall not exceed 15% of subitem C1.3.1.3(b)
and shall represent full compensation for all fixed Costs during the Mobilisation Period, and
no other fixed Costs shall be payable.

Payment of subitem C1.3.1.1(b) will be made in three instalments, as follows:

+ The first instalment, 50 % of the lump sum, will be paid after the Contractor has
completed the establishment of the construction camps, site offices, laboratories and
housing, has provided the personnel, staff and equipment required to commence the
Works in accordance with all the specified requirements and has made a substantial
start with construction of the Works in accordance with the approved programme.

» The second instalment, 35 % of the lump sum, will be paid when the value of the Work
done reaches one half of the Contract Amount, excluding contingencies and price
adjustments in terms of the Contract Documentation.

» The third and final instalment, 15 % of the lump sum, will be paid when the Works have
been completed and taken over by the Employer.”
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Under the heading “Item C1.3.1.3”, delete the 2" paragraph and replace with the
following:

“The contract rate shall include full compensation for that part of the Contractor's general
obligations which are mainly a function of construction time. The contract rate shall be
deemed to include, leasing costs, hire costs or cost of ownership per month for Contractor’s
Equipment. For subitem C1.3.1.3(a) the contract rate will be paid monthly, pro rata for parts
of a month, from the Commencement Date in terms of the Contract Documentation until
the end of the Mobilisation Period. The rate tendered under subitem C1.3.1.3(a) shall
represent full compensation for all Costs during the Mobilisation Period, and no other
monthly Costs shall be payable. For subitem C1.3.1.3(b) the contract rate will be paid
monthly, pro rata for parts of a month, from the end of Mobilisation Period until the end of
the original Contract Period specified for completion of the Works.”

Add the following new paragraphs:
“Item C1.3.1.4

The rates tendered under subitem C1.3.1.4 shall represent full compensation for all Costs
for Suspension of Work and all Costs during Suspension of Works period, and no other
Costs (including other monthly costs) shall be payable.

Payment of subitems C1.3.1.4(a) and C1.3.1.4(b) shall be made for the number of de-
establishments and re-establishments of all Personnel and Goods (Contractor's
Equipment, Materials, Plant and Temporary Works) as instructed by the Engineer.
Payment of subitems C1.3.1.4(a) and C1.3.1.4(b) shall not apply during the Mobilisation
Period.

Payment of subitem C1.3.1.4(c) shall be made monthly, pro rata for parts of a month, from
the date on which the Contractor has suspended progress of all of the Works in terms of
Conditions of Contract clause 8.8 and commenced with de-establishment of the site, until
permission or instruction to proceed in terms of Conditions of Contract clause 8.12 is given.
Payment of subitem C1.3.1.4(c) shall not apply during the Mobilisation Period.

The Prime cost sum in subitem C1.3.1.4(d) is provided to cover the cost of the Engineer
during the period of suspension of the works. The amounts certified by the Employer shall
be made to the Engineer, within 30 days of it being certified by the Employer.

The percentage under item C1.3.1.4(e) is a percentage of the amount spent under item
C1.3.1.4(d) which shall include full compensation for all handling costs, profit and all other
charges in connection with arranging payment to the Engineer.”

SECTION 1.4: FACILITIES FOR THE ENGINEER

PART A:

A143

A14.7

SPECIFICATIONS

GENERAL

In the 7 paragraph, delete: “All the site accommodation, laboratory and office buildings
shall be provided as soon as possible after the Contractor has been given possession of
the site of the Works and not later than six weeks after the Contract commencement date.”,
and replace with the following: “All the site accommodation, laboratory and office buildings
shall be provided as soon as possible after the Contractor has been given possession of
the site of the Works but not later than six weeks after the Letter of Access has been issued.
EXECUTION OF THE WORKS

A1.4.71 Offices and laboratories

b) Offices

Insert the following new sub-clause:

C3-21

PROFORMA DOCUMENT FOR CONSTRUCTION BOOK 3 - 2025.1 — September 2025.D0C



Sensitivity - General

PART C:

“ @ Where required by the Engineer, the Contractor shall provide and install a projector and
screen in the board room. The projector and screen shall be ceiling mounted.”.

MEASUREMENT AND PAYMENT

Item Unit
C1.43 Items measured by numbers

Add the following new subitem C1.4.3.39:

“C1.4.3.39 Projector and screen (size stated) ........ccccccceevecviieeeeeeeeecccinnnn, number (No)”

SECTION 1.5: ACCOMMODATION OF TRAFFIC

PART A:

A1.5.7

PART C:

SPECIFICATIONS

EXECUTION OF THE WORKS

A1.5.7.10 Construction of temporary deviations

a) General

Delete the last paragraph and replace with the following:

“The proposed location, layout, temporary drainage, earthworks, pavement layers,
surfacing and ancillary works details of all temporary deviations, including the signage and
road marking required, shall be agreed with the Engineer before construction of any
temporary deviation commences.”.

b) Drainage works for temporary deviations

In the 27 paragraph in the 1t sentence delete “specified” and replace with: “approved”.

g) Removal of temporary deviations

Add the following to the end of the 15t paragraph:

“After removal of the temporary deviation the final levelling and scarifying of the deviation
area shall be carried out as specified in Clause A11.9.7.2.”

A1.5.7.11 Temporary traffic control facilities
f) Temporary road markings and road studs
Add the following at the end of the 3 paragraph:

“Where temporary road markings is required in a different position than the existing road
markings, on a pavement layer that is not the final surfacing, the existing road markings is
to be removed from the road surface by means of sand blasting or water jetting, or covering
using slurry, after assessment of the effectiveness of the method and its effect on the
existing pavement and approved by the Engineer.

Clause A1.5.3.7 shall also apply for non-compliance to this clause and if the existing road
markings is not effectively removed or removed by an un-approved method.”.

MEASUREMENT AND PAYMENT

(iii) Items to be measured and paid for using items specified elsewhere in the
specifications

In Table C1.5-1 for the “Temporary deviations” Activity, add reference to “A1.5.7.10”

under Section 1.5 reference, and add reference to “Chapter 11” under Section item
reference.
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Item Unit
C1.5.4 Construction of temporary deviations

In the last sentence of the item description, after the words “...include full compensation
for the”, add the following: “design and the”.

Item Unit
C1.5.6 Removal of temporary deviations
Add the following at the end of the item description:

“After removal of the temporary deviation the final levelling and scarifying of the temporary
deviation area shall be measured and paid for under pay item C11.9.2.”

Item Unit
C1.5.8 Traffic safety officer

Replace the Unit of “Man-month” with the Unit “month”,

SECTION 1.6: CLEARING AND GRUBBING

PART C:

MEASUREMENT AND PAYMENT

(iii) Items to be measured and paid for using items specified elsewhere in the
specifications

In Table C1.6-1 for the Preparation of topsoil stockpile sites activity, delete reference to
“Chapter 11” and replace with “Chapter 4”.
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COTO CHAPTER 2: SERVICES

There are no amendments to this Chapter
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COTO CHAPTER 3: DRAINAGE

SECTION 3.1: DRAINS

PART C:

MEASUREMENT AND PAYMENT
Item Description
C3.1.5 Impermeable backfilling to subsoil drainage systems

In item C3.1.5.2, replace: “G5 material”, with: “G5A material”.

SECTION 3.2: CULVERTS

PART C:

MEASUREMENT AND PAYMENT

Item Description

C3.2.2 Backfilling

C3.2.23 Extra over sub-items C3.2.2.1 and C3.2.2.2 for soil cement backfilling
In sub-item (a), delete “of 3% cement”.

In sub-item (b), delete “of 3% cement”.

Item Description

C3.2.13 Removing and relaying existing culverts

In the 2r9 paragraph of the item description, delete the wording:

“transporting for a haul distance within 5,0 km without additional payment,”,

and replace with the following:
“transporting over a distance of less than and up to 1,0 km,”
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COTO CHAPTER 4: EARTHWORKS AND PAVEMENT LAYERS: MATERIALS

SECTION 4.1: BORROW MATERIALS
PART A: SPECIFICATIONS
Ad41.7 EXECUTION OF THE WORKS
A4.1.7.2 Borrow pit and quarry operations
b) Classes of excavation
(iv) Hard excavation
In the 27 bullet after: "Ripping with a bulldozer” add the following:
“Ripping shall be carried out on typically moderately weathered soft rock (soft rock as
defined in Section 12.1 Table A12.1.7-1) that can be efficiently ripped by a bulldozer with
a weight of at least 35 tons and minimum nett power of 220 kW.”
g) Selection and excavation of material in borrow pits
In the 6% paragraph, delete the last sentence and replace with the following:
“Any material so altered shall be replaced by the Contractor at no cost to the Employer.”
PARTC: MEASUREMENT AND PAYMENT
Item Description Unit
C4.1.7 Producing the material by
Add the following before the 15t paragraph:
“The material produced by each method is scheduled as sub-items under each method in
the pricing schedule.”.
Add the following after the 4" paragraph:
“The quantities for surface seal material shall be calculated from the specified application
rate converted to loose volume. The quantities for slurry, asphalt or concrete material shall
be calculated from the percentage of material in the approved compacted layer.”.
SECTION 4.2: CUT MATERIALS
PART A: SPECIFICATIONS
A4.2.3 GENERAL

A4.2.3.2 Contractor prepared plans for cuttings

In 15t paragraph at the end of the last sentence, add the following as part of the last
sentence:

“ unless otherwise indicated in the Contract Documentation.”
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SECTION 4.4: COMMERCIAL MATERIALS
PART A: SPECIFICATIONS
A4.4.7 EXECUTION OF THE WORKS
A4.4.71 Selection (design) of the stabilising agent content
c) Cementitious stabilising agent for chemical stabilisation
Step 2: Determine the Initial Consumption of Stabiliser (ICS) of the material.
Add the following after the 15t paragraph:

“The ICS shall be determined for more than one stabilizer agent and the stabilizer agent to
be utilised in Step 3 shall be selected by the Engineer based on the ICS results.”
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COTO CHAPTER 5: EARTHWORKS AND PAVEMENT LAYERS: CONSTRUCTION
SECTION 5.3: ROAD PAVEMENT LAYERS
PART A: SPECIFICATION
A5.3.7 EXECUTION OF THE WORKS
A5.3.7.8 Slush-compaction of a G1 crushed stone base layer
In the 6% paragraph in the 4" sentence, delete “indicative” and replace with “required”.
A5.3.8 WORKMANSHIP
A5.3.8.4 Construction tolerances for pavement layers
Add the following as a new sub-clause:
“f)  Surface texture
The maximum volumetric texture depth (measured as described in SANS 3001-BT11) of
the base, shall be as specified in Table A5.3.8-7, for the different seal types to be placed

on the base.

Table A5.3.8-7: Maximum texture of base

Surfacing type Max texture depth of
the base

Single seal with 10 mm aggregate 0,8

Single seal with 10 mm aggregate (with cover spray) 1,0

Single seal with 14 mm aggregate 0,8

Single seal with 14 mm aggregate (with cover spray) 1,5

Single seal with 14 mm aggregate (with Bitumen rubber) 1,2

Double seal with 10 mm aggregate and sand 1,0

Double seal with 14 mm aggregate and sand 1,5

Cape Seal with 10 mm aggregate and one layer of slurry 1,5

Cape Seal with 14 mm aggregate and one layer of slurry 2,0

Cape Seal with 20 mm aggregate and two layers of slurry 2,5

Double seal with 14 mm aggregate and a layer of 7 mm | 1,5

aggregate

Double seal with 14 mm aggregate and a layer of 5 mm | 1,5

aggregate

Double seal with 20 mm aggregate and a layer of 10 mm | 2,0

aggregate

Double seal with 20 mm aggregate and a layer of 7 mm | 2,0

aggregate

Double seal with 20 mm aggregate and two layers of 7 mm | 1,5

aggregate

Other surfacing type (as indicated in the Contact | As specified in the

Documentation) Contract
Documentation”

A5.3.8.5 Surface regularity
Add the following to the 15t paragraph:

“The surface regularity shall be assessed on the final prepared layer after all excess fines
have been swept off the surface.”

c) By using a profiler

Below Table A5.3.8-6, add the following notes:
“Notes:
1. The applicable Adjustment factors are indicated in the Contract Documentation.
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PART C:

2. Adjustment factors for “Reworked or Recycled Base” is applicable where only the
base layer is reworked or recycled.
3. Adjustment factors for “Recycle existing layers and new base layer” is applicable

where one or more of the existing layers is reworked or recycled and a new base
layer is imported.
4, Adjustment factors for “New pavement construction” is applicable where two or more
new pavement layers are imported.”
In the paragraph following Table A3.5.8--6, delete the following: " for payment items ***
“, and replace with the following: “for payment items as specified in
the Contract Documentation”.

In the last paragraph, delete the following: “(***Note to compiler: Insert the relevant base
layer construction pay items but exclude pay items for additives such as cement and
bitumen)”.

MEASUREMENT AND PAYMENT

Item Description Unit

C5.5.20 Material shortfall or make-up material

In the 27 paragraph of the item description, delete the wording:
“procuring,”.

Add the following new Section 5.6

“SECTION 5.6: CONSTRUCTION OF PAVEMENT LAYERS USING COLD IN-SITU

PART A:

A5.6.1

A5.6.2

STABILISATION WITH A MATERIAL COMPATIBLE NANO MODIFIED
EMULSION (MC-NME) STABILISING AGENT

SPECIFICATION
SCOPE

This section covers work required for the construction of new roads (including upgrading
of existing unpaved roads) or the rehabilitation of the upper pavement layers (base and
sub-base) using the cold in-situ recycling process with (a) labour-intensive construction
methods with a mixture of conventional equipment (b) conventional equipment, i.e., water-
cart, grader(s) and compaction equipment (c) recycler and (d) central mixing plant. The
construction of new pavement layers, using a MC-NME stabilising agent (or alternative
stabilising additive) in an emulsified state (to be applied together with the construction
water), is aimed at the use of naturally available materials (often in-situ) from the area of
the road that can cost-effectively be utilised in the upper pavement layers.

The use of a MC-NME stabilising agent for the rehabilitation of existing roads is aimed at
the optimum use of damaged or weathered in-situ materials in a cold in-situ recycling
process. This may include a pre-stabilisation process of the milling and breaking-up of
existing pavement layers (e.g., existing surfacing) and the mixing of the milled materials,
with or without the addition of new materials to achieve a uniformly mixed material to be
stabilised with the MC-NME. In such cases, the size diameter of the pre-milled materials
should not exceed a third of the total thickness of the layer that is to be stabilised in-situ.
After a homogeneous mix has been achieved, the material is stabilised in place with the
MC-NME stabilising agent to produce a homogenous mix, which is spread, cut to level and
compacted to the required specification. This section also covers the use of an applicable
prime as a temporary surface for early trafficking. It is important to note that the prime must
also be Material Compatible (MC) with the NME stabilising agent to ensure adequate
adhesion.

DEFINITIONS

The relevant definitions in the standard specification are applicable. Additional definitions
for this Section are included here.
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A5.6.3

Conventional equipment — this is equipment that is normally used for the construction of
the Works, including graders, water-bowsers and compaction equipment. This equipment
excludes equipment specifically designed and used for in-situ reconstruction works and/or
for the recycling of materials.

Pavement rehabilitation — involve measures used to improve, strengthen or salvage
existing deficient road pavement structures so that these can continue (with adequate
maintenance) to carry traffic at adequate speed, safety and comfort in a cost-effective way
(refer draft TRH12 — Road pavement rehabilitation investigations and design). Road
pavement rehabilitation may involve various options, including:

= Complete pavement reconstruction;

= Partial reconstruction or in-situ recycling involving the strengthening of existing
pavement layers, with or without an applicable stabilising agent before re-surfacing;
Asphalt and/or granular layers with a suitable wearing course (surfacing);

Concrete inlays and overlays;

Levelling courses;

Resealing with or without rut-filling;

Improvement or provision of drainage (surface and/or sub-surface, and

Any combination of the identified options as specified in the Contract Documentation.

MC-NME — Material Compatible New Modified Emulsion (MC-NME) - where an emulsion
is defined as any additive in the form of a solution, including any additive added to the
construction water, including (but not limited to):

" Bitumen emulsions with/without a Material Compatible modified emulsifying agent
(e.g., aggregate adhesive, water-repellent agents (e.g., organo-functional-silanes)
and/or with the addition of polymers (micro- and or nano-polymers);

] Polymers (micro- and/or nano-polymers) with/without a Material Compatible
modified emulsifying agent (e.g., aggregate adhesive, water-repellent agents (e.g.,
organo-functional-silanes), or

" Any “alternative” rock/aggregate/soil Material Compatible stabilising agent.

Reference to an NME stabilising agent will be interpreted as to have the same definition as
that of a MC-NME.

Slushing - the process of wetting the surface of a compacted layer accompanied by rolling
with a smooth-drum roller and/or a pneumatic tyre roller to generate saturated fine material,
a slush, on the upper surface of the compacted layer.

Uniform pavement section - a uniform pavement section has pavement layers with similar
layer materials characteristics, similar layer bearing capacity properties and similar layer
thicknesses throughout the section. A pavement section is considered as uniform when the
Coefficient of Variation (CoV) of the measured properties is less than + 25 per cent. Uniform
pavement sections shall be clearly identified in the Contract Documentation.

In-situ materials — materials within the existing pavement structure. In the case of an
unpaved road in-situ materials would refer to the existing granular materials comprising the
unsurfaced road.

GENERAL
A5.6.3.1 Traffic accommodation

The traffic accommodation arrangements required during construction of roadworks in
urban and rural areas are specified in Chapter 1 of the specifications.

A5.6.3.2 Material selection

The material specifications in this section refer to:

= Reclaimed material from existing pavements shall be utilised as specified in the
Contract Documentation. All reclaimed material from existing pavements, shall be
broken down and oversize material removed, to comply with the maximum size and
grading requirements for the particular use of the reclaimed material as specified in
the Contract Documentation;
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" Material Compatible Nano Modified Emulsion (MC-NME) shall be material sourced
by the Contractor whereby the Contractor will take full responsibility and liability for
using a stabilising agent not meeting the END-PRODUCT specification, and

= Material classifications must be in line with design specifications and material
classification as contained in the Contract documents.

A5.6.3.3 Construction limitations

The Contractor shall arrange the processing and stabilisation of pavement layer operations

in such a manner as to minimise the disruption of public traffic. Every effort shall be made

to ensure that the safety of the travelling public on existing roads is prioritised throughout
the site of the works at all times. In-situ processing and stabilisation operations shall be
carefully planned and executed following the following limitations:

(a) Individual work areas shall be clearly demarcated with traffic signs, delineators and
traffic control facilities as specified.

(b) Individual work areas shall be planned in such a manner that all processing and
stabilisation of pavement layers and the compaction thereof as specified in Clause
A5.6.7.13 be completed within the same day or period specified.

(c)  No priming shall be done unless the processed and stabilised pavement layers have
been tested, inspected and accepted by the Engineer. In cases where access needs
to be given to the public, priming will be done on the instruction of the Engineer. With
the enrichment of the processed and stabilised layers, light traffic (urban) can be
allowed to use an un-primed layer with confidence, depending on the characteristics
of the materials and the NME stabilising agent used, without any serious damage
being inflicted on the stabilised layers. In such cases, the same procedures should
be followed before priming and/or surfacing as discussed with light traffic being
allowed to use a primed surfacing.

(d)  Within each working area, the contractor shall make adequate provision for drainage
of milled, excavated and/or asphalt overlay areas where water can pond or be
contained within or on a road layer surface. No separate payment item will be made
for the provision and use of standby pumps and de-watering equipment for cutting
drainage slots and/or channels to effectively drain the roadway surface as instructed
by the Engineer in the interests of safety for the travelling public. The Contractor
shall make allowance for this drainage in this tendered rate.

(e) Delineators shall be placed along each longitudinal step exceeding 30 mm between
adjacent lanes of the roadway. The maximum allowable step within a lane opened
to traffic shall be restricted to 40 mm. If, due to plant breakdown or other unforeseen
circumstances, a longitudinal or transverse step higher than 20 mm occurs within a
lane, the strip shall be feathered off using quick-drying NME slurry or compacted
asphalt over a distance of 500 mm to the satisfaction of the Engineer.

(f) In the event of rain occurring during the stabilisation process, the work must be
stopped and the area must be sealed using a single roller pass. The continuation
and stabilisation using the MC-NME stabilising agent shall only commence when the
moisture content of the area has reduced to the level it was before it started raining
or to an acceptable level with the necessary adjustments in the construction water
and the NME stabilising agent as a percentage of the construction water.

A5.6.3.4 Weather limitations

No in-situ processing and stabilisation of materials shall commence if the threat of rain is
present. The in- situ moisture condition should allow for the dilution of the NME in the
construction water as described. Materials earmarked for stabilisation should be allowed
to reach a moisture condition that allows for the mixing of the stabilising agent at the
required moisture content. The ripping of the materials and exposure thereof to sunny
conditions could assist with the natural drying of materials before the processing and
stabilisation are to proceed.

A5.6.3.5 Protection and Maintenance

The Contractor shall protect the completed base layer from all damage until the surfacing
is complete, or if opened to traffic, ensure that the surfacing complies with the required
condition to the satisfaction of the Engineer. Any damage occurring to the completed base
or any defects that may develop due to faulty workmanship shall be made good by the
Contractor at his own cost and to the satisfaction of the Engineer.
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Repairs shall be made in a manner approved by the Engineer to ensure an even and
uniform surface.

During the working and construction of the base layer, precautionary measures shall be
taken to prevent kerbs and channelling and concrete works from being damaged or shifted.
Care shall be taken to protect all pre-cast units from chipping and breakage. Concrete
kerbing and channelling, as well as other structures adjacent to the road, shall be protected
against staining, by the NME product and the subsequent surfacing of the road. Any work
stained by the NME and/or surfacing shall be broken down and replaced unless all such
NME or surfacing material is completely removed so as not to show any stains. Painting
over stained work will not be allowed.

Where the cold in-situ processing and stabilisation are to be carried out at existing
structures, care shall be exercised to avoid damage to concrete elements, expansion joints,
manholes, catch-pits, etc. Damage caused to any element forming part of the permanent
works shall be repaired by the Contractor at his own cost.

Damaged caused by the Contractor through careless operations shall be repaired at his
own costs. New construction shall be done following the drawings and the Specifications.
The Contractor will be held responsible for the timely adjustment of all covers and frames
in advance of surrounding construction, whether they are indicated on the drawings or by
the Engineer or not. No claims for delays arising from the failure of the Contractor to affect
the necessary adjustments in good time will be allowed.

The type of surfacing and selection of the binder or modified binder should allow for
evaporation of moisture to continue (similar to any other type of pavement layer (e.g.
granular, cement stabilised, etc.) that will continue to dry and reach an equilibrium moisture
content due to evaporation over a period of at least two seasons). It should be noted that
some modified binders inhibit the ability of the evaporation of moisture to occur, leading to
the trapping of and concentration of moisture underneath the surfacing and formation of
water below the surfacing which could result in early problems in terms of stripping of the
surfacing and/or, in the case of chip-seals, punching of the stone (chips) into the base,
resulting in severe bleeding of the surfacing and early failure (refer SABITA Manuel TG1 —
The use of Modified Bituminous Binders in Road Construction - Table 12 : Advantages and
disadvantages of modified binders compared with conventional binders).

Ab5.6.3.6 Construction Tolerances and Finish Requirements

Care shall be exercised to avoid damage to any concrete elements, expansion joints, joint
nosing, manholes, kerbing, catch pits and any other roadside furniture during
reconstruction of the layers. Damage caused to any element forming part of the permanent
works shall be repaired by the contractor at his own cost.

A5.6.3.7 Programme of reconstruction work

All reconstruction work shall only take place in accordance with the accepted reconstruction
programme which the Contractor shall compile and submit to the Engineer prior to
commencing the reconstruction of each uniform road pavement section. The programme
shall be updated and the updated programme shall be submitted to the Engineer at the
end of each week.

Prior to the start of each single operation of work, the Contractor shall prepare a M&U plan

detailing proposals for the work. This plan shall at least include the following:

" Overall layout of the length and width of road intended to be reconstructed during
the single- operation. The width shall be divided into the number of parallel cuts
required to achieve the specified width of treatment;

" Location of and overlap width (minimum overlap of 200 mm) at each longitudinal joint
between adjacent cuts;

= Location of the inner and outer wheel paths of each construction lane affected by the
reconstruction;

" Sequence and length of each cut to be reconstructed before starting on the adjacent

or following cut, and
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A5.6.4

A5.6.5

" Estimate of the time required for the reconstruction along each cut and for finishing
off the work.

A5.6.3.8 Contractor plans for the reconstruction of existing roadworks

The Contractor shall prepare and submit an M&U plan for the RR of existing roadworks to
ensure that it is worked in a sustainable and sensitive manner, to ensure that the
environmental impact is minimised, that material use and haulage are optimised and that
the work is carried out in a cost- effective manner.

The M&U plan shall at least take cognizance of the following and provide detail of the

following as appropriate:

The pavement layer construction/rehabilitation programme;

= A method statement and programme for the construction of each of the pavement
layers including the reclaiming of existing road materials, the breaking down and
processing in-place of an existing pavement layer and the completion of each layer;

" Details of the programme for the movement of materials to ensure that the material
is not handled unnecessarily;

" The survey methods to be used to set out and control the levels and width of the
pavement layers for each processed layer;

" A method statement for the construction of a trial section using a recycler;

" A method statement of how oversize material will be dealt with;

= Measures to comply with the general and specific conditions of the road
environmental management plan;

= Measures to comply with the latest applicable Construction Regulations;

= Measures to comply with safety regulations and obligations in terms of the latest
Occupational Health and Safety Act;

" The full quality and process control testing detail for the applicable materials tests

along with the frequency and quantity of such testing for each constructed section of
each layer to ensure full compliance of the constructed layer in terms of compaction
density, material quality and stabilisation testing (visual and laboratory), and

" Procedure for the regular monitoring, auditing and reporting.

The RR of an existing pavement layer shall only commence once the Contractor's M&U
plan for that layer has been reviewed and accepted by the Engineer.

DESIGN BY THE CONTRACTOR / PERFORMANCE BASED SYSTEMS

The Contractor will take full responsibility and liability for using a stabilising agent
not meeting the END PRODUCT SPECIFICATION (EPS).

During the design phase, the Design Engineer must test and ensure that products are
available that will meet the specifications with the given NAGM or mixture of materials (e.g.,
milled surfacing with NAGM base layer with/without additional NAGM).

MATERIALS

The use of a MC-NME stabilising agent (or alternative stabilising additive/product) aims to
optimally use naturally available material (new or in-situ) in the upper pavement layers of a
road meeting the minimum design requirements as specified in Table A5.6.5/1 (applicable
during construction for quality control and use during the detailed material design in the
laboratory as detailed).
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TABLE A5.6.5/1: Standard specifications for MC-NME stabilised materials

Test or Indicator Material’ Material classification
NME1 | NME2 | NME3 | NME4
Minimum material requirements before stabilisation and/or treatment (Natural materials)
Material spec. (minimum) 2 om0
Unstabilised material: NG /(CS) > 45° (95%) > 252 > 102 > 72
Soaked CBR2 (%) S (95%) (93%) (93%)
(CBR as % of MDD) ACV <30%

) NG >1.5 >1.0 - -
Grading Modulus (GM) GsS NA 510 . .
Sieve analysis: % < 0.075 mm (Pgo75) ALL < 25% < 25% < 35% < 50%
XRD scans:

- Total sample ALL Required Required Required Required
- 0.075 mm fraction (Po.o75) ALL Required Required Required Required

% Material passing 2 ym (Pooo2) (e.9.
Clay & Mica & Talc) as a % of Material
(with Talc <10%)

(XRD-scans of the material passing the
0.075 mm sieve are used to determine
the % clay, mica and talc in the material
— In this case Po_ooz = Po_o75 X (Pclay, etc.
in Po.o7s)

MC-NME stabilisation with micro-meter (um) emulsion particle sizes

ALL

<15%

<15%

<15%

| <15%

MC-NME stabilisation with emulsion containing micro-scale as well as nano-scale
participles (adjusted according to material grading)

ALL

NA

< 35%

< 35%

| <35%

MC-NME stabilisation with emulsion containing nano-scale and pico-scale
particles (grading adjustments) together with technologies addressing workability
of materials on site

ALL | NA | NA | <35% [ <35%

Material specifications after stabilisation and/or treatment

In-situ density to be required after Base > 100% > 100% > 98% > 97%
stabilisation and compaction (% of

MDD) Sub-base NA > 98% >97% > 95%
DCP(DN mm/blow) (Quality control in

" . . < 2.6 wey < 3.5 ey
field testing - base only) (stabilised and DCP-DN NA NA <20 <23
compacted = wet; 7 days cured = dry) ) - ()

i 0,

Density (% of MDD) > 100% >100% | >100% | >100%
(for laboratory testing)
*chwel(kpa) Design3 >2500 >1 500 >1000 > 750
(150 mm & Sample) Construction* >2200 >1200° > 700° > 450°
Retained Compressive Strength (RCS):
(UCS\e/UCS4n) (%) RCS > 85 >75 >70 > 65
RCS in relation to  minimum
UCSuet(criteria)y = RCSeffecive = (RCS x RCS-E > 100 > 90 > 85 > 80
(UCSweI/UCSwet criteria))) (%)
. Design® > 240 > 200 > 160 >120
TSt (kPa) (150 mm & Sample) Construction® > 220 > 180° > 140° >100°
Retained Tensile strength (RTS):

ITS eI TS (%) RTS > 85 >75 >70 > 65
RTS in relation to minimum ITSyet(criteria)
= RT Seffective = ((RTS X RTS-R > 100 > 90 > 85 > 80
( ITswst/ITSwet(criteria))) (%)

'CS - crushed stone; NG — natural gravel; GS — gravel soil, and SSSC - sand, silty sand, silt, clay

2CBR only used as reference to traditionally used test procedures as a broad first indicator

*Definitions: UCS = Unconfined Compressive Strength; ITS = Indirect Tensile Strength);

UCSun; ITSqy = testing after rapid curing; UCS..et; ITSwet = testing after rapid curing and 4 hours in water (as per test procedure
specified for the testing of cementitious stabilising agents (SANS 3001-GR32:2010, 2010));

Design® = Minimum criteria to be met in the laboratory during the design phase

Construction* = Minimum criteria to be met during construction as part of quality control

SCriteria based on reference TG2 (Asphalt Academy, 2009)

RCSefrective and 1T Sefrective @re used to obtain and effective Material Classification, i.e., NME1 to NME4

The aim is to cost-effectively utilise NAGM as an alternative to new crushed-stone materials
in both the upgrading of existing unpaved roads, design and construction of new roads as
well as the rehabilitation of existing pavements, through the improvement of appropriate
available materials normally considered to be “non-standard”, “marginal”, “low-cost”, or
even “sub-standard” in terms of the standard material indicator tests.

A MC-NME stabilising agent will be able to neutralise the effect and possible negative
impact of secondary minerals formed during weathering as a result of chemical
decomposition and nullify any possible risk associated with the use of the potentially water
sensitive natural materials by meeting the material classification criteria specified in Table
A5.6.5/1 for the design material class (NME1 to NME4).

Materials from existing pavement layers shall be classified as follows for excavation and
processing purposes:
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A5.6.5.1 Existing bituminous materials

Bituminous material shall be an asphalt surfacing or a bituminous seal from an existing
layer. Where the asphalt surfacing and bituminous seal are recycled together with the
underlying layers, the mixture will not be classified as bituminous material.

A5.6.5.2 Granular Materials

The base and sub-base pavement layers in the existing pavement shall be classified as
granular materials. Granular material shall include crushed stone, gravel soil and natural
gravel and can consist of cemented or non-cemented material. Crushed stone obtained
from existing pavements and processed as gravel material will be paid for as gravel
material and not as crushed stone.

The mixture of bituminous material (RA) and base and sub-base material shall be classified
as granular material.

A5.6.5.3 Extra material

Extra material as specified consists of:

(@)  Naturally Available Granular Materials (NAGM) (and (if cost-effective) crushed stone
materials). The pavement layers will be designed based on the requirements of the
design ftraffic loadings and the material specifications required for the various
pavement layers as designed, complying with Table A5.6.5/1.

(b)  Crusher dust:

No crusher dust is to be used with an NME stabilising agent unless specified for that
specific alternative stabilising agent.

(c) Gravel:

The gravel material shall be of a minimum quality as per Table A5.6.5/1. (Higher
quality materials will normally require less of the MC-NME stabilising agent and/or
the modifier contained withing the stabilising agent, depending on the inherent
mineralogy.).

A5.6.5.4 Material stabilisation/improvement products/additives
(a)  Stabilising Agent: MC-NME as defined in the preamble to the Project Specifications

During the Detailed Design Phase of the project, the Design Engineer must identify
the potential use of an NME for the improvement of materials not adhering to the
design characteristics and the volume of material for such stabilisation calculated for
inclusion in the Bill of Quantities (BOQ). Contractors and their suppliers must show
proof of concept and provide guarantees to the following:

The MC-NME stabilising agent must be environmentally stable and produce/release
NO adverse negative substances during the process of hydrolysis (i.e., when mixed
with the construction water) and condensation (i.e., when attachment to the
material/soil occurs). A Safety Sheet to this effect must be produced by the supplier.
The specified cold-mix NME must be stable in containers (i.e., flow-bins or tankers)
on site (with or without minimum maintenance (e.g. weekly circulation of the
stabilising agent - the cost of which will be included in the cost of the stabilising
agent)) for a minimum period of at least 4 months. At all times during site storage,
the MC-NME stabilising agent will be able to be used with the tested material to meet
the applicable design criteria as contained in Tables A5.6.5/1. The
supplier/contractor shall take full responsibility (and cost implications) for
using an NME stabilising agent resulting in inferior test results and/or stability
as per Clause A5.6.4.

The NME stabilising agent as provided by the contractor with his supplier as
guaranteed by the contractor, must at all times meet the specified criteria for the
specific pavement as contained in Tables A5.6.5/1. It should be noted that different
specifications are applicable for the design in the laboratory and quality
control during construction to allow for laboratory versus site variations and
conditions. The prescribed test procedures are detailed in Clause A5.6.9.2.
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(b)

The MC-NME stabilising agent must have a guaranteed minimum on-site storage
stability exceeding 4 (four) months and a workable Viscosity during all seasons of
the year without pre-heating, allowing for the in-situ cold recycling of the available
materials, taking into account storage at higher ambient temperatures during the
summer months and possible cold temperatures during winter months. The
contractor will take full responsibility for maintaining the stabilising agent on-
site to ensure that it will remain stable during storage with no visible
separation and without an increase in viscosity during storage. The NME must
meet the following minimum specifications proven by the supplier/contractor:

L] A guaranteed shelf life on-site (e.g., in flow bins if applicable) exceeding (at
least) 4 (four) months or as specified by the engineer. (The shelf life can
normally be increased to at least 6 to 12 months through the circulation of a
quality MC-NME mix once a week using a normal circulation pump.)

L] Laboratory test results using the prescribed rapid curing test procedure on
available materials from site testing the UCS (dry and wet) and ITS (dry and
wet) and meeting the required Retained Compression Strengths (RCS)
(UCSwet/UCSary in percentage) and Retained Tensile Strengths (RTS)
(ITSwet/ITSary in percentage), as well as the required Effective, Retained
Compressive Strength (RCSeffective = RCS x (UCSwet/UCSwet(criteria))) and
Effective Retained Tensile Strengths (RTSeffective=RTS X (|TSwet/|TSwet(criteria))).
The RCSecsrective and ITSesrective Will be used for the material NME
classification. The average values of at least 3 tests shall be used to obtain
the laboratory results. The laboratory results should meet the criteria for the
design phase as contained in Table A5.6.5/1 (the higher design criteria take
into account variations between laboratory and on-site conditions). The
RCSeffective and ITSefrective are used to get the Material class most closely
associated with the NME stabilisation.

= Additional test samples shall be prepared and cured at 22-25°C for 28 days
and retested. The test results should either show similar or higher results as
tested after the initial rapid curing process as prescribed in Table A5.6.5/1 to
ensure that no negative mineral and or stabilising agent interaction or
degeneration of polymers (where applicable) occurs.

The prepared MC-NME on site must be ready for immediate dispersion within the
construction water (using a standard circulation pump) and ready for stabilisation. It
is important to note that all containers and water tankers must be thoroughly cleaned
before the MC-NME is added. Unclean (contaminated) equipment could result in
activating any residual bituminous mix left in the container or water tanker when the
MC-NME is added, resulting in an unusable sticky substance, such as balls or strings
of bitumen. Any losses occurred during construction due to the use of
contaminated equipment will be at the cost of the contractor.

Additives for granular material stabilisation/treatment alternatives other than those
defined in Item

The material stabilisation/treatment additive must have a guaranteed on-site stability
exceeding 4 (four) months taking into account storage at high ambient temperatures
during summer months and possible cold temperatures during winter months. The
supplier/contractor will take full responsibility for maintaining the stabilising
additive/product on site to ensure that during storage, before application, the
additive /product will remain stable with no visible separation of particles and
without any change in measurable properties during storage (e.g., an increase
in viscosity). The stabilised mix must meet the following minimum
specifications proven to be the supplier/contractor:

. A guaranteed shelf-life on-site (e.g., in flow bins if applicable) exceeding 4
(four) months. (The shelf-life can normally be increased to at least 6 to 12
months by maintaining the additive/product regularly as required by the
supplier.);

L] Laboratory test results using the prescribed rapid curing test procedure on
available materials from site testing the UCS (dry and wet) and ITS (dry and
wet) and meeting the required Retained Compression Strengths (RCS)
(UCSwet/UCSary in percentage) and Retained Tensile Strengths (RTS)
(ITSwet/ITSary in percentage), as well as the required Effective, Retained
Compressive Strength (RCSeffective = RCS x (UCSwet/UCSwet(criteria))) and
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Effective Retained Tensile Strengths (RTSeffective = RTS X (ITSwet/I T Swet(criteria))).
The RCSecffective and ITSefrective Will be used for the material NME
classification The average values of at least 3 tests shall be used to obtain
the laboratory results. The laboratory results should meet the criteria for the
design phase as contained in Table A5.6.5/1 (the higher design criteria takes
into account variations between laboratory and on-site conditions), and

= Additional test samples shall be prepared and cured at 22-25°C for 28 days
and retested. The test results should either show similar or higher results as
tested after the initial rapid curing process as contained in Table A5.6.5/1 to
ensure that no negative mineral and or stabilising additive/product interaction
or degeneration of the additive/product (where applicable) occurs as an
indication of durability.
The prepared stabilising additive/product on-site must be ready for immediate
dispersion within the construction water (using a standard circulation pump)
ready for stabilisation or the supplier must clearly specify the process of
application during the construction process to ensure that a uniform mix with
uniform qualities is achieved. The differences in methods of application
will be to the cost of the contractor.

It is important to note that all containers and water tankers must be thoroughly
cleaned before any stabilising additive/product is added. Unclean (contaminated)
equipment could result in the activating of any residual mix left in the container or
water tanker when the stabilising additive/product is added, resulting in an unusable
substance. Any losses occurred during construction due to the use of
contaminated equipment will be at the cost of the contractor.

(c) Water

Water used for diluting the stabilising additive/product shall be potable water (clean
and free from salts and contamination) that will cause the stabilising additive/product
to be adversely affected by these chemical impurities. The stabilising
additive/product will be tested for compatibility with the compaction water. Water
must be potable and the pH shall not exceed 7 (or as required for the use of the
specific stabilising additive/product). Should local sources be considered, prior
laboratory testing to ensure acceptability will be required. The quality of the water
must adhere to the requirements given in Table A5.6.6.4/1. Any additional
requirement for the construction water as required by the supplier of the
stabilising additive/product will be the cost of the contractor.

(d)  Chemical modification of material

No additional chemical modification of the stabilised material will be allowed if not
contained in the original specification. In all cases, the requirements as given in
Table A5.6.5/1 must be met.

(e)  Stabilisation of sub-base

In the case of the rehabilitation of an existing road or the construction of a new road,
the sub-base shall conform to the requirements of the layer as per design. In all
cases, the possible consequences and compatibility of the layer characteristics, in
terms of the expected behaviour of the pavement structure as a whole, needs to be
assessed by the Engineer.

A5.6.5.5 Composition of Recycled Mixes

During the rehabilitation of existing pavement layers, the recycled material shall consist of
the existing surfacing (where present), granular material from existing pavement layers,
additional material where required and an applicable NME stabilising agent/product. The
actual composition of the mix shall be determined by design requirements. The NME
stabilising agent with proof of concept will be provided by the contractor and approved by
the Engineer to comply with the testing requirements as specified in Table A5.6.5/1 as
obtained using the test methods as detailed under ltem A5.6.9.2. Any NME stabilising agent
not meeting the requirements of a specific layer during construction will be to the cost of
the contractor.
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Adjustments to the actual mix constituents are not normally required as it is already
accounted for in the differences in specifications for the design versus in-field conditions
during construction (some slight adjustments may be authorised by the Engineer, based
on the results of the trial section taking into account additional factors such as equipment
used, e.g. conventional equipment vs recycler vs central mixing plant and climatic
conditions) — in all cases such adjustments must be authorised by the Engineer. The
Engineer reserves the right to adjust the composition of the mix at any time should he deem
it necessary. The Contractor and Supplier shall provide the Engineer with the proposed
final mix proportions based on the required test results and the Engineer must approve the
results before any materials are ordered. The risk of alternative designs using any
alternative additive/product not specified remains with the Contractor as per normal
contract specifications.

The average values for in-situ moisture contents shall be tested by the Contractor and
confirmed by the Engineer prior to any work commencing on any specific day for
adjustments in the amount of construction water together with the stabilising agent to be
made if necessary.
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Table A5.6.6.4/1: Water classification for Construction Testing

Water Quality Classification Code
HO H1 H2 H3 H4 H5
Property Unit Pure water | Clean water | Treated Silty (muddy) | Highly Waste brick, | Method
(AR) (Rain) water water  with | mineralised sewage,
(Municipal) low salt | chloride marsh, sea,
content sulphate etc. water
water
(brackish)
SABS M113
PH* - 7.0 57-79 45-6.5 45-85 9.0 - sM 11 -
1990
Dissolved SABS 213
% ppm 0 1000 1500 3000 - - SM213 -
solids
1990
Total SABS 215
hard " - None None Temporary Temporary Permanent - SM 215 -
ardness 1971
Suspended SABS 1049
ppm 0 2000 2000 5000 - - SM 1049 -
matter
1990
Electrical SABS 1057
. mS/m 0 200 200 500 - - SM 1057 -
conductivity 1982
Sulphates SABS 212
ppm 0 200 300 500 1000 - SM 212 -
(SO4) 1971
SABS 202
Chlorides (Cl) ppm 0 500 1000 3000 5000 - SM 202 -
1983
Alkali SABS 241 -
Carbonates 999
(COs) & ppm 0 500 1000 1000 2000 -
Bicarbonates
(HCO3)
Sugar - Negative Negative Negative Negative Negative - SABS 833
Untreated a a a a Investigate
layer works effect on the
quality
Chemically a a Investigate Investigate
treated layer the effect on | the effect on
works the quality of | the quality of
the stabilised | the
material stablished
material
Quality of water required Concrete a a a Investigate
mass the effect on
the quality
Concrete a a
prestressed
Srl:méiin a a References:
Soiligravel a a 1. Concr_ete technology — Dr. S. Fulton (1989(
2. Materials Manual (PAWC)
tests
Chemical or a A
control tests

A5.6.6

CONSTRUCTION EQUIPMENT

An NME stabilising agent is usually highly reactive. Hence, it is imperative that all storage
tanks, water tanks, etc., must be thoroughly cleaned (normal good housekeeping site
operations), with no residue from previous mixes present in these tanks. The contractor
shall allow the engineer to inspect the equipment before use, to ensure that the equipment
is suitable for use with the NME stabilising agent or any other alternative as submitted for
use by the contractor and his supplier. In all cases the supplier shall ensure that the
stabilising agent application is clearly specified and the contractor shall take full
responsibility to meet the specifications of the supplier. The NME stabilising agent in use
must be freely available to the Engineer to test for quality control purposes at any time.
A5.6.6.1 Conventional Plant

A heavy-duty motor-grader is an essential item of plant for NME stabilisation, irrespective
of the combination of any of the other plant items used. This grader is required to pre-shape
the material prior to being treated, for processing the material and thereafter, to cut the
layer to final levels. Processing by grader includes mixing the material prior to treatment
and mixing in of the NME diluted within the construction water or alternative
additive/product as specified and guaranteed by the contractor and his supplier.
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In the case of in-situ recycling of existing surfaced pavement layers, a milling machine will
be required to adequately mill asphalt or multiple seals and/or high-strength cemented
material to produce a material of a size suitable for the stabilisation or treatment with the
stabilising agent. When in-situ material is to be supplemented with imported material, a
milling machine can also be used effectively to blend the two materials after the correct
quantity of additional material has been levelled out on top of the in-situ material and pre-
shaped with a grader.

Alternatively, layers that have developed high in-situ strength can be broken down using a
“woodpecker- type” attachment fitted to an excavator. The resulting chunks of pavement
material can then be transported to a single-stage crusher to be crushed and transported
back to the road for further processing.

Ab5.6.6.2 Recycling Equipment

The plant shall be so equipped that it will be able to recycle pavement layers to depths up
to at least 300 mm in one operation. The plant shall be equipped so that the stabilising
agent mixed in with the construction water as per calculations, can be added uniformly in
a calibrated and controlled manner directly to the material being recycled or processed.
Width reduction must be possible on the application nozzles when overlap recycling is
done. The recycling depth shall be controlled electronically.

Pre-mixing of the layer(s) to be stabilised with the surfacing (when specified) will be done
to ensure that a uniformly mixed layer is present before stabilisation with the recycler is to
be done. In the case of the upgrading of an existing unpaved road, ripping the material to
the specified depth should be done. Oversized material can be removed by labour-
intensive hand picking before the layer is stabilised, although the recycler often breaks
down this material if not too hard.

The direction and speed of the recycling machine and the speed of rotation of the scarifying
drum shall be adjusted to obtain the required grading and sufficient mixing of all the
components of the recycled material. The machine shall be capable of making a neat
vertical cut at the outer edges when recycling the layer.

The recycler should, as a minimum, be equipped with:

" Self-cleaning nozzles, and

= Be equipped with a micro-computer, able to adjust the application of the water and
stabilising agent according to the speed of the recycler — the proper working of this
equipment is essential to ensure that the stabiliser is applied to specification. The
Contractor shall ensure that equipment operators receive the necessary training to
operate the equipment to enable the required specifications to be met.

The recycler will be pre-tested using clean water to ensure that all systems, as per
specification, are in proper working order, that operators are fully trained and that the
stabilising agent will be added as adjusted by the speed of the recycler.

A5.6.6.3 Water Tanker

Self-propelled water tankers, with a 15 000 L capacity, are essential plant items for the
successful construction of a stabilised layer. In addition to supplying the stabilising
agent/additive/product for mixing, water tankers are required to ensure proper finishing of
the treated layer of material after the initial mixing and processing stage has been
completed (AT NO STAGE SHOULD WATER WITHOUT THE STABILISING AGENT BE
ADDED TO THE LAYER).

Sufficient construction water mixed with the stabilising agent must be added to the mix to
account for a loss of moisture during processing, taking into account the equipment to be
used and climatic conditions to ensure that compaction starts with the layer preferably at
approximately OMC. (Results from detailed testing under actual as well as research
conditions indicate that the OMC of the material is reduced by approximately 10 % when
using a water-repellent modifier and that the moisture/density relationship may not be as
critical compared with that of stabilisation without the NME stabilising agents not containing
a water-repellent modification. Experience has shown that the best results are usually
obtained when final compaction is achieved at a moisture level of 0.5 per cent to 1.0 per
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cent below OMC (taking into account the total fluid content and not only the water content
of the stabilising agent). Unusual high percentages of problematic minerals within the in-
situ materials to be stabilised using an NME may require compaction to be done at lower
moisture contents. In such cases trail sections are essential to determine optimum moisture
contents for the stabilisation and compaction of the pavement layer(s). Sufficient water
tankers must be provided to ensure that the processing of the material is a continuous
procedure with no stopping to wait for a water tanker.

Where applicable, water tankers involved with the treatment and distribution of a stabilising
agent should be earmarked only for the transportation of the stabilising agent in various
stages of dilution as dictated by the in-situ moisture content of the material to be stabilised.
In the case of NME stabilisation, it is recommended that a small percentage of the NME
mixture be retained in the tanker in the cases of the use of conventional equipment to treat
a “dry” surface before or during compaction when the moisture loss is deemed to be
excessive for one or another reason that may occur in practice due to numerous
unforeseen (e.g., weather) conditions. A surface is visually considered to be too dry when
fine cracks appear directly behind the rollers. Supervision personnel must be on site during
stabilisation operations to visually note any changes that may occur during the stabilisation
process.

Due to material variations, some sections along a road may also contain excessive
moisture. In these cases, a small “wave” will form in front of the compaction equipment.
When this phenomenon is observed, the section should be ripped and allowed to expel
some moisture (evaporation) before being recompacted. This operation should not exceed
a period to the end of compaction of 6 hours. In all cases, reworked layers need to meet
the material specifications as contained in Table A5.6.5/1 for the material class specified.
The contractor will take full responsibility for any reworking of the layer not meeting the
required specifications.

All water tankers used for NME treatment must be equipped with a circulating pump system
to circulate the diluted NME after standing for an extended period and for circulating during
the dilution process — in all cases contractors will take full responsibility for the end product
specifications to be met with maintenance being carried out as required. Water tankers
must not be fitted with a conventional spray bar but with valves (such as a clam-lock valve)
which will not easily clog. The application of the diluted NME is a cold process and a
modified stabilising agent containing a water-repellent agent considerably reduces the
possibility of blockages of the nozzles. However, it is the responsibility of the Contractor to
ensure that no blockages occur during the stabilisation process, resulting in the uneven
distribution of the stabilising agent. In cases where such blockages do occur, the Engineer
will require the layer to be remixed using conventional equipment or that the layer be
reworked in total. Tankers must be properly flushed should they need to stand empty for
extended periods (e.g., overnight).

A5.6.6.4 Rollers

The equipment to be used for the conventional breaking-up and excavation of existing
pavement layers will be determined by the size and depth of the pavement section to be
processed or excavated, taking into consideration the fact that work may have to be carried
out in restricted areas.

One heavy-duty grid roller and an adequately powered pneumatic tyre tractor that will pull
the grid roller when fully loaded, or an equivalent self-propelled sheep foot roller, may be
required in the case of very coarse material to break down the material suitable for the
construction of the layer. The breaking down of the material should be done prior to the
addition of the NME. During the NME stabilisation and compaction of the layer compaction
equipment should be used with a minimum risk of further breaking down of the NAGM as
new surface areas created after addition of the NME will not be covered by the water-
proofing agent, resulting in a reduction of the test results. The use of a sheep-foot roller is
not recommended for use for the final compaction of the layer stabilised with an NME
stabilising agent.

The compaction of a stabilised base layer is normally adequately achieved with a vibratory
smooth drum roller in combination with a pneumatic wheel roller to achieve a surfacing
finish, meeting the required specifications of the layer in terms of density as well as a finish
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A5.6.7

suitable for a surfacing consisting of a chip seal only or even an NME slurry seal as per the
design. It is the responsibility of the Contractor to ensure that operators of the compaction
equipment are fully trained in the importance and effect of amplitude and frequency
adjustments when compaction is done using vibratory rollers.

A5.6.6.5 General

Static tanks shall be provided to store sufficient quantities of the stabilising agent for the
needs of the project. Normally such tanks will have a capacity of between 30 000 litres and
120 000 litres. Static tanks must be fitted with a circulating pump system that will enable
the stored stabilising agent to be properly circulated from time to time in the static tank, as
per the requirements of the supplier. These tanks must be fitted with a flowmeter to ensure
that the required volume of the stabilising agent is carefully measured and added to the
construction water.

EXECUTION OF THE WORKS
A5.6.7.1 Removal of grass and weeds

Before commencing in-situ recycling, all grass, weeds, etc., encroaching into or onto the
road surface or growing between the edge of the existing surfacing and kerbs, channels,
etc., shall be removed.

Ab5.6.7.2 Preparing the pavement surface

Before any cold in-situ processing by any equipment may commence, the pavement
surface shall be clean and free from any material that could be harmful to the execution of
the works and affect the quality thereof.

For rehabilitation works, any asphaltic surface with granular sub-layers and/or cemented
layers will be pre-milled before the preparation of the layer. Where specified/required,
additional material shall be spread to the thickness and width as specified and milled
together with the part of the existing pavement. The area to be processed shall be properly
demarcated. No payment will be made for cold, in-situ reworking/processing of materials
beyond the required width.

Before cold in-situ processing may commence, the moisture content of the in-situ materials
to be reworked must be determined in an approved manner to determine the amount of
water required to reach optimum moisture content. In the case of the measured moisture
content exceeding the optimum by more than 0.5 per cent with the addition of the diluted
stabilising agent, the layer shall be ripped and left to dry until the moisture content has
reached an acceptable level before applying the stabilising agent and reaching the required
moisture conditions.

A5.6.7.3 Construction in confined areas

In such an event where any material stabilisation as specified has to be executed in an
area the width of which is less than 1.0 m or the length of which is less than 50 m and the
area is less than 50 m2, it shall be classified as work in restricted areas.

A5.6.7.4 Recovery of bituminous material

When specified, existing bituminous material shall be milled out as indicated by the design.
Excavated pavement material intended for reprocessing but which cannot be reprocessed
in place or, in the opinion of the Engineer, cannot be windrowed next to the excavation, nor
placed in position directly at any other place, and material intended for recycling or
reprocessing in a plant, shall be transported to approved stockpiles with the written
permission of the engineer.

Stockpile sites for material intended for recycling or reprocessing in a plant shall be set out
at the corresponding mixing or crushing plant or at such other locations as approved by the
engineer. The stockpile site shall be cleaned and all loose stones. Vegetation and other
materials which may cause contamination shall be removed. The site shall be graded
smooth with an adequate slope to ensure proper drainage of water.
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The limits of milling shall be demarcated clearly and these limits shall not be exceeded by
more than 100mm. Areas milled outside the specified limits shall be repaired by the
Contractor at his own cost and to the satisfaction of the Engineer.

A5.6.7.5 Spreading of extra material on a layer before reprocessing

Where the existing road layer or surfacing level is too low, or existing material has to be
spoiled due to unsuitability and/or where specified or instructed by the Engineer, suitable
pavement material shall be added to the layer to make up the shortfall before the
processing and stabilisation of the layer. Suitable pavement material for addition to make
up a layer shortfall shall consist of NAGM as specified (and tested) as directed by the
Engineer.

The extra pavement material shall be spread uniformly over the full area of the underlying
shortfall layer by means of an approved type of mechanical spreader to such thickness as
to comply with the requirements specified in Clause A5.6.3.6 after the final compaction.
Segregation of the materials shall be avoided and the additional material shall be placed
free from pockets of course and fine materials. Extra material shall only be spread on the
section to be processed and stabilised and only immediately before the processing
operation.

Ab5.6.7.6 Application of stabilising agent diluted with water

At no time whatsoever should an undiluted stabilising agent (such as an NME) be applied
to the layer of material that is being processed. The NME must be added to the construction
water (taking into account the total fluid content of the NME (a water-repellent modified
emulsion effectively reduces the OMC of the material). Hence, not only the water
percentage within the emulsion needs to be taken into account but the total fluid content,
to ensure that the mix is properly distributed throughout the layer and that the compaction
can be done to meet the specified density criteria. The supplied NME needs to be diluted
by a factor of between 1:4 (1-part NME and three parts water) and 1:1 (50-50) to ensure
proper distribution of the stabilising agent. A high percentage of fine material (in the order
of more than 20 to 25 per cent passing the 0.075 mm sieve size), will normally require
higher rates of dilution (depending on the particle sizes of the NME and the specifications
of the supplier) to ensure that a thorough distribution of the stabilising agent is achieved.

Coating of all the granular particles within the layer will not take place when the NME is
added separately to the construction water (as is possible with modern recycling
equipment). Any “wetting” of material before stabilisation will be detrimental to the material
adhesion between the aggregate and the stabilising agent to be achieved. As a
consequence, the in-situ moisture content of the untreated layer must never be so high that
it cannot accommodate the NME stabilising agent that has been distributed within the
construction water. The construction water is effectively used as a carrier of the NME
stabilising agent, ensuring that all granular particles within a layer will be covered.

Ab5.6.7.7 Pre-treating an unsurfaced base layer

A material-compatible designed NME stabilising agent will not require the pre-treatment of
materials to account for “problem” minerals such as smectites, muscovite (Mica), etc. The
NME must be tested to automatically address the presence of such minerals during the
detailed design phase and must be specifically designed to neutralise the effect of these
minerals. In cases with high contents of specifically identified minerals, a pre-treatment
may be prescribed using an appropriate co-product prior to the stabilisation process. The
identification of the need for pre-treatment shall be done as part of the detailed design
process through the detailed testing of the mineral composition of available materials (using
XRD- scans), to be used in the upgrading, construction or rehabilitation of a road pavement.

Testing during the design development stage was undertaken as given in the project
information. However, the contractor is required to undertake testing to ensure
material compatibility and performance with the NME product that is preferred by
the Contractor.
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Ab5.6.7.8 Breaking down of material using conventional methods

During rehabilitation works, the existing pavement material shall be broken down to the
specified depth and processed in place either through pre-milling or ripping as previously
discussed.

The ripped material shall then be broken down in situ with a fully loaded grid roller hauled
by an adequately powered tractor. During the process of grid rolling and breaking the
material, the material shall be windrowed constantly and any oversize material shall be
removed.

Unsuitable material for sub-base and base shall, as directed by the Engineer, be removed
and spoiled and will be paid under pay ltem C5.6.9.

Where sub-base layers need to be constructed, the base material shall be windrowed to
the side and the sub-base layer should be inspected first. After inspection by the Engineer,
the demarcated sub-base area should be reworked and re-stabilised as per design or
required by the Engineer.

A5.6.7.9 Adding diluted NME

The emulsion tanker supplying the diluted NME (containing the mix of the NME and the
required construction water as measured and calculated) shall be equipped with an
approved measuring device (e.g., dipstick) to enable the site staff to take control calibrated
depth measurements at intervals specified by the Engineer. The material processing and
stabilisation operation will be cancelled/interrupted by the Engineer until this required
specification is met.

The method of introducing the various materials comprising the final mix shall be done as
per design and subject to the Engineer’s approval. Care shall be taken to prevent excessive
loss of moisture between the time when the materials are mixed and when they are
compacted on the road (taking into account climatic conditions as mentioned).

A5.6.7.10 Spreading

The recycled mix shall be spread and levelled with a motor grader to the required width
and to such thickness as to comply with the requirements specified in Clause A5.6.9.1
before final compaction. Segregation of the materials shall be avoided and the layers shall
be free of pockets of course or fine materials.

A5.6.7.11 Stabilisation
(i) Mixing Recycler

The recycled base/sub-base material, extra material, and NME stabilising agent diluted in
the construction water shall be thoroughly mixed by the recycling mixing process with plant
as specified in Clause A5.6.6.

The NME diluted in the construction water, shall be measured by mass and quantities,
calculated in accordance with the formulas given in Clause A5.6.5.4. It shall be introduced
continuously in a controlled manner into the material that is being stabilised, proportionally
to the speed of the recycler, to ensure that the correct quantity of the stabilising agent is
added to the full width of the section being recycled. Care should be taken that all nozzles
are fully operational during the recycling process. In cases where an uneven distribution of
the stabilising agent is noticed, the layer will be re-mixed using conventional blade mixing
with graders, at no extra costs or reworked in total as per instruction of the Engineer at no
additional costs.

(ii) Conventional Method

Blade mixing by grader is undertaken by using the blade to move the material from side to
side. This mixing process is often supplemented with the use of ploughs and/or rotavators.
Where the width of the treatment restricts the horizontal movement of the material, extra
use should also be made of the grader rippers with specially designed “shoes” welded onto
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the rippers. Such shoes are in the shape of a horizontal “V”, with the sharp end of the V
pointing in the direction of travel of the grader. The rippers with their V-shaped shoes are
lowered to the treated depth and the “fast forward” gear of the grader is used to plough
through the layer. In this manner, the material is pushed aside, ensuring that proper mixing
is achieved, even when working in confined widths.

The NME must first be diluted with the compaction water to a residual NME content of
between a 1:1 to 1:4 dilution and applied in several applications onto the material over the
width and length previously determined. Water tankers are used to apply the NME and the
grader(s) must travel directly behind the water tanker, immediately covering the freshly
sprayed NME with material, thereby preventing excessive loss of moisture and the NME
from immediate breaking (where applicable). The volume of diluted NME applied is
determined by the designed percentage of the NME, expressed as a percentage of the
mass of the layer that is being treated.

Should weather conditions be particularly hot or dry, adjustments to the construction water
must be made to ensure that the compaction moisture content (containing the NME
stabilising agent) is achieved. This process is exactly the same as for the compaction of
any granular layer, requiring the same care during construction to achieve the required
densities.

Care should be taken to ensure that the diluted NME is applied in such a way that no
rivulets are formed, that the NME does not run off the layer before it has been mixed into
the layer and that the exact application rate is achieved.

During mixing, attention must be paid to the fluid content of the mix. The fluid content is the
total quantity of fluid in the mix, including hygroscopic moisture, the diluted NME still in
suspension and the water in the NME.

The addition of the post-mixed construction water (mixed with the NME stabilising agent)
should not be so high as to result in deformation of the surface under final compaction.
(Observed as a “wave” forming in front of the compaction equipment.) The required total
mixed construction water as determined in the laboratory before the start of the stabilisation
process may be amended based on on-site observations, allowing for the type of
compaction equipment used.

Additional adjustments in the pre-mixed construction water may be required when working
with porous materials. Such materials will absorb some water leading to a need for a higher
percentage of pre-mixed water to achieve the required results. The design process, as
recommended, should identify the presence of materials that will require higher than normal
percentages of pre-mixed construction water. However, due to the limits to which pre-
testing can be done, the Engineer on site should be aware of this possibility and require
adjustments as recognised on site.

Where the existing asphalt surfacing or cemented base layer is being recycled with the
underlying gravel layer using conventional construction equipment, the asphalt layer must
first be milled off and left in a windrow on top of the granular base that is to be recycled.
Once the asphalt layer has been milled off in this manner then the base layer can be milled
or ripped and broken down. The stabilisation of the layer using a material-compatible NME
should only commence once the milled asphalt layer and the existing gravel base material
have been thoroughly blended to form a uniform material.

A5.6.7.12 Preparation before the stabilisation/treatment of the material

The following will need to be determined in advance for input into the Moisture Calculation

Sheet:

" Length, width and depth of section to be stabilised; MOD, OMC and in-situ moisture
content; Content of water tanker in litres; Water tanker volume will also need to be
calibrated and marked out on a volume measuring gauge.

Preparation before stabilisation:

= Prior to applying the stabilising agent, the NME shall be mixed with water in the water
tanker to form a diluted NME which, when applied to the material, will act as a carrier
of the diluted NME to the soil fines.
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The Contractor shall determine the rate of dilution of the additive using the Moisture
Calculation Sheet, which may range from 1 litre of NME to between (5 litres and 40
litres) of water depending on the type of material/soil, in-situ moisture content and
percentage of the NME stabilisation required. This calculation sheet shall be
submitted to the Engineer daily for approval, both before and after the completion of
each section to be stabilised. Experience has shown that NME stabilised
material/soil will reach optimum strength when final compaction is done at a moisture
content of just below OMC taking into account the total fluid content (taking into
consideration that a water- repellent modification will normally reduce the OMC by
about 10 per cent - the contractor and his supplier will confirm the implications of any
specific stabilising agent with the Engineer before the start of any operations to
enable quality control to be effectively executed). To reach this target OMC, it may
be necessary to apply 1.0 per cent to 2.0 per cent moisture above OMC (depending
on climatic conditions which could result in the drying and loss of moisture due to
evaporation during very hot conditions and the mixing equipment used — e.g.,
conventional grader mixing will take longer and will allow more moisture to escape
(evaporate) than mixing with a recycler). Compaction at moisture conditions which
are too low will lead to the formation of fine cracks (immediately visible after the
roller) which will compromise the integrity of the top of the layer, resulting in the
formation of a weak inter-layer at the top which may result in the failure of the seal
by separation from the rest of the base layer (the appearance of fine “cracking” when
compaction commences can be addressed through a further application of some
diluted NME (kept in reserve in the water-tanker) which will increase the surface
moisture to achieve the desired compaction densities and a uniform layer. Too high
moisture conditions will be seen when the layer is moving in front of the roller
(kneeing) — in these cases, the drying out of the layer may be required by ripping,
drying and re-compaction (as per previous discussions and guidelines). Such
operations should not exceed more than 6 hours. The following processes may be
followed:

1. The diluted NME may be sprayed onto the road surface using a spray bar
fitted to the water tanker or by hand spraying in places with difficult access.
2. Initial thorough and complete mixing of the NME with the construction water

is essential. The NME products using a double emulsification process usually

result in small particles that distribute easily through the construction water

without much additional effort. However, it is the Contractor’s responsibility to

ensure that the NME is evenly distributed within the construction water. In the

cases where constant mixing of the stabilising agent with the construction

water is required to prevent separation (usually a function of the particle size

of the stabilising agent), an electrical or petrol-driven stirrer must be used. In

such cases, the contractor must ensure that:

(i) The pump has sufficient capacity to circulate the entire contents of the
tank in 15 minutes;

(i)  There are no internal baffles in the tank restricting circulation, and

(i)  Before the commencement of spraying, the contents are circulated for
at least 20 minutes.

A5.6.7.13 Compaction

The completed compacted layer shall have a minimum in-situ dry density as specified for
the specific layer (as per the requirement of the designed layer as in Table A5.6.5.3/1 and
Table A5.6.10). It shall be the responsibility of the Contractor to determine the maximum
dry density and Optimum Moisture Content (OMC) of the material to be stabilised for
purposes of quality control (compaction control). The Contractor may select any suitable
compaction technique to achieve the required compaction, subject to the following
conditions:

1.

The initial compaction shall be carried out with plant, which achieves stability suitable
for subsequent compaction, without causing undue displacement of the material or
deformation of the layers. The rolling pattern shall be designed to retain the shape
of the layers as far as possible;

The types and number of compaction equipment to be used and the amount of rolling
to be done shall be such as to ensure that specified densities are obtained without
damage being done to lower layers or structures. During compaction, the layer shall
be maintained to the required shape and cross-section, and all holes, ruts and
laminations shall be removed;
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3. Compaction equipment shall be adequate for obtaining the specified density within
the specified time limits;

4, The compaction equipment and techniques shall be capable of producing the
specified surface finish and density without any interruption, and

5. Not more than four (4) hours shall elapse between the time of starting the mixing

process and that of starting to compact the material.

From the time when the diluted NME is added, not more than six (6) hours shall elapse
until the compaction has been finally completed.

It is important to note that when adding water to material only diluted NME should be used.

The only time when the clean water can be used on its own is during the pre-wetting of
the completed layer before priming if required as per specification, depending on
the type of product and supplier specification. This information must be shared with
the Engineer before the start of any works and tested as per a test section to ensure
that materials are compatible and approved by the Engineer.

At no time is it allowed to “cut back” materials, to achieve levels without remixing
the layer — materials added by “cutting back” material will result in “biscuit” layers
and the disintegration (breaking up) of the top of the layer. Under such
circumstances, high penetration of the stone with associated bleeding within the
wheel tracks will occur when a surfacing consisting of a seal is used. A ring and ball
test performed on top of the base course before sealing should normally expose this
weakness and potential risks. The normal criteria used to evaluate ring and ball tests
are applicable.

A5.6.7.14 Rejected work

The Contractor shall note that should he fail to meet the specified requirements for the
NME stabilised layer placed at ambient temperatures, he shall remove the unacceptable
layer and will rework or replace it with approved material as instructed by the
Engineer, at his own costs.

Reworking of an existing layer may be allowed by the Engineer by ripping of the stabilised
layer, adding 50 per cent of the original NME stabilising agent (this may be a function of
the characteristics of the stabilising agent used) and compaction at the required OMC as
per the original process to achieve the required results. It should be noted that the OMC of
the material may have changed due to the first NME application. The reduction of the OMC
is a function of the mineralogy of the granular material used, but normally in the order of 10
per cent. Such reworking of the layer will be at the risk of the Contractor who will not
be paid extra for the reworking of rejected works.

A5.6.7.15 Providing a temporary wearing course

Immediately after completion of the compaction described in subsection (l), a material-
compatible prime shall be applied to the finished surface using a water truck, binder
distributor or hand sprayer at a spray rate of 1 litre/m2 (or as specified for a specific supply).
The spray rate may be adjusted by the Engineer following a trial section of not less than
100 m in length. Costing is to be done per constructed m2 and not per litre, accounting for
differences in product requirements.

As an alternative, a 50:50 diluted NME may be sprayed onto the layer and compacted using
a steel- wheeled roller with a mass of not less than 12 tons, and/or with pneumatic rollers.

The following process is to be followed:

" Immediately after compaction, slushing of the surface will commence: Spray 1
litre/m? of the diluted NME onto the surface followed immediately by further
compaction utilizing a 13-ton vibratory roller that must follow directly behind the water
cart. A 22-ton Pneumatic Tyre Roller (PTR) must then follow directly behind the
vibratory roller;

= Turn around and on the same strip have the water cart first drench the surface with
a further 1 litre/m? diluted NME. This time the pneumatic tyre roller follows directly
behind the water cart and the vibratory roller follows closely behind the PTR. It is
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important that the water cart and roller must work in close tandem at all times; to
prevent any pick-up of the material by the drum of the vibratory roller (this is usually
not a problem with the use of a material-compatible, water-repellent NME stabilising

agent);
" Continue with the above points until the total area to be worked is completed, and
" The area treated with a prime (recommended a diluted (50:50) NME similar to that

used in the stabilisation of the base layer) is to be kept closed to traffic for the prime
to properly set and dry (until the top 50 mm of the layer has dried out) with a moisture
content of < 50% of OMC. The time of required closure is dependent on the prevailing
weather and may be as short as 1 hour in the case of a material-compatible, water-
repellent NME. Due to the addition of the water-repellent modification of a stabilising
agent, a hydrophobic material surface is created and water is effectively repelled
from the layer. Hence, stabilised layers constructed using a water-repellent modifier
in the NME stabilising agent normally dry much quicker than pavement layers treated
using traditional emulsion stabilisation processes that depend only on evaporation
as a method of drying. In dry and hot conditions, a pavement layer will dry sufficiently
within less than 24 hours to reach 50 per cent of OMC. The final surface should be
smooth, tightly knit and free of undulations, corrugations, holes, bumps or loose
material.

The application of a compatible prime (i.e., a recommended compatible NME-based prime)
at a time when the base has reached a moisture content of 50 per cent of OMC should
prevent most damage under conditions of light trafficking in urban areas. Heavy brushing
with soft bristles is recommended before the application of the prime to remove any dust
or loose materials on the surface, not disturbing the surface itself. The instructions of the
supplier should apply - the risk remains with the contractor to achieve an acceptable base
condition after the application of the prime. Experience has shown that a material
compatible with NME prime will dry within an hour. In cases where the surfacing is applied
immediately, the prime may be substituted by an appropriately specified tack coat.
However, this is only applicable to cases where the contractor can ensure that the surfacing
material and equipment are available for immediate application of the surfacing.

A5.6.7.16 Reconstruction of pavement layers using conventional equipment

Uniform pavement sections shall be clearly identified and detailed in the Contract
Documentation. In accord with these uniform pavement sections an in-place gravel base
layer or crushed stone base layer may be specified in the Contract Documentation to be
reconstructed using conventional construction equipment.

The Contractor shall first remove any asphalt surfacing to spoil or to stockpile as specified
in the Contract Documentation before reconstructing the base layer. A bituminous seal
surfacing is normally not removed before reconstructing the base layer unless specified
otherwise in the Contract Documentation.

The exposed in-place gravel base layer or crushed stone base layer shall then be scarified
to the full depth of the existing layer or to the depth as specified in the Contract
Documentation. In order to comply with the grading specification in the Contract
Documentation the scarified material shall then be broken down and all oversize material
removed. Compliant material may also be added and thoroughly mixed in as specified in
this Chapter if required to improve the grading and/or other properties of the in-place
material or to increase the layer thickness as specified in the Contract Documentation.

The Contractor shall then reprocess the layer as specified for new pavement layers in this
Chapter. All required stabilisation of material shall be done as specified in this Chapter.

A5.6.7.17 Reconstruction of pavement layers using a recycler
Uniform pavement sections shall be clearly identified and detailed in the Contract
Documentation. In accord with these uniform sections an existing gravel or crushed stone

layer may be specified in the Contract Documentation to be reconstructed in-place, using
a recycler.
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(a) Establishing construction levels — minor level changes

Before commencing any in-place reconstruction, the Contractor shall establish reference
and level beacons for the setting-out and control of the works.

When only minor level changes (less than 15 mm up or down) will be made to the existing
vertical alignment and/or to the road cross-fall or camber in order to restore the riding
quality of the road, then new road design levels will not usually be provided in the Contract
Documentation.

At each level control location, the Contractor shall record the existing road surface levels
at the centre- line and at the outer limits of each lane including any surfaced shoulders.
The Contractor shall use the existing road levels to determine the new construction levels
along the centreline and the outer limits of each traffic lane and any surfaced shoulders. A
line of best fit shall be used to determine the final levels for the reconstructed layer taking
into account the following:

] The required camber or super elevation.
" The minimum requirements governing changes in the vertical alignment.
" The thickness of the existing layer to be reconstructed.

Minimising the amount of preparatory work required ahead of reconstruction, such
as minimising the importation of material.

At least two calendar weeks before reconstruction work is programmed to commence on
any specific uniform pavement section, the Contractor shall submit the level proposals to
the Engineer in sufficient detail to enable the proposed reconstruction levels to be reviewed.
The detail shall incorporate a schedule as well as a drawing, of all the design levels and
the grade lines respectively. Once agreement has been reached regarding the proposed
levels, reconstruction work may commence.

The Contractor shall establish a series of level control poles placed at a constant offset on
both sides of the road prior to commencing any construction work at a maximum interval
as indicated in Table A5.3.8-2. The Engineer shall take control measurements to determine
the accuracy and adequacy of the level control poles and shall instruct the Contractor to
make any adjustments as required.

b) Establishing construction levels significant level changes

When significant level changes (more than 15 mm up or down) will be made to the vertical
alignment and/or to the road cross-fall or camber, the reconstructed layers shall be
reconstructed to new design levels provided in the Contract Documentation.

Before commencing any in-situ reconstruction, the Contractor shall establish reference and
level beacons for the setting-out and control of the works.

The Contractor shall survey the existing road levels and compare these with the new design
levels and prepare a schedule of the areas where there will be surplus material and of
where there will be insufficient material. This schedule will be used to prepare a layer
material transfer diagram which will enable the transfer of surplus reconstructed material
to areas where there is a shortage of material. The material transfer diagram shall be
submitted to the Engineer for review at least two calendar weeks before reconstruction
work is programmed to commence on any specific uniform pavement section.

The Engineer shall subsequently instruct the Contractor regarding the proposed reuse or
spoil of surplus material, or the need to import any additional new material prior to the
commencement of the reconstruction work.

The Contractor shall establish a series of level control poles placed at a constant offset on
both sides of the road prior to commencing any construction work at a maximum interval
as indicated in Table A5.3.8-2. The Engineer shall take control measurements to determine
the accuracy and adequacy of the level control poles and shall instruct the Contractor to
make any adjustments as required.
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A5.6.8

c) Preparation of the road surface

Before any reconstruction work may commence, the surface of the existing road shall be
prepared as follows:

] Remove all vegetation, dirt and other foreign matter including from any adjacent
lanes or shoulders that are not to be reconstructed.

" Remove road studs from the full road width.

" Remove standing water.

" Establish an off-set reference line, for each cut, for the recycler to follow and ensure
accurate steering.

= Record the location of all road marking features that will be obliterated by
reconstruction.

= Mill off the asphalt or bituminous seal surfacing to spoil or stockpile where specified

in the Contract Documentation.
A5.6.7.17 Disposal of surplus material

Recovered pavement material remains the property of the Employer. Surplus materials,
including waste or oversized material, bladed or skimmed off the road, shall be stockpiled
at designated areas within a free-haul radius of 5 km as directed by the Engineer with
approval from the Client, considering environmental implications. Should the Employer
decide not to use the surplus material, the Contractor shall then dispose of the material to
the satisfaction of the Client within a free-haul distance of 5 km.

A5.6.7.18 Checking moisture content and surface condition before priming and/or
surfacing

The mixing and placing of asphalt or seal will not be allowed if:

(i) Free water is present on the working surface or when rain is imminent — no surfacing
will be allowed during adverse weather conditions as this could result in the
detachment of the surfacing from the base layer;

(i)  The moisture content of the upper 50 mm of the recycled base exceeds 50 per cent
of the Optimum Moisture Content (OMC);

(i) Loose material is present on the surfacing - in cases where the base has been
primed and exposed to trafficking, the surface needs to be cleaned of all loose
material and any localised problem area repaired using an NME slurry mix (the same
NME used for the stabilisation of the base layer) It is usually a good idea to prepare
small quantities of slurry to ensure excellent bonding with the existing base layer).

SETTING OUT OF THE WORKS
A5.6.8.1 Setting Out and Control of The Work

The Contractor shall establish his own reference and level beacons for the setting out and
control of the works. The Contractor shall indicate his own reference and control beacons
to the Engineer at least one week before the work is programmed to commence. The
Engineer will take control measurements to determine the accuracy and adequacy of the
reference/control beacons and may instruct the Contractor to correct any faulty work and
to take and provide such additional measurements and details as may be deemed
necessary. This survey work will not be measured and paid for directly and compensation
for any work involved in staking or setting out will be deemed to be covered by the rates
tendered and paid for the various items of work included in any contract. No payment will
be made for any inconvenience or delay caused by compliance with these requirements.

A5.6.8.2 Trial Sections (Refer COTO, 2020)

Where ordered by the Engineer, the Contractor shall construct trial sections with the
preferred material- compatible NME stabilising agent (first proven through laboratory
testing as per the test protocol contained in A5.6.9.2), to evaluate in practice the
construction process, the compatibility of materials and the ability of the modified stabilising
agent to be able to meet the specified criteria as per Table A5.6.5/1. During the trial
sections, any adjustments in terms of the addition of water and applicable OMC should be
finalised. The latter is of importance, especially if layers above 150 mm thick are to be
stabilised in one operation (not advised). The water released and repelled by the NME will
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A5.6.9

be pushed upwards towards the top part of the layer, requiring an adjustment in the pre-
mixed construction water.

Trial sections shall be carried out at locations approved by the Engineer.
A5.6.8.3 Work Outside Normal Working Hours (Refer COTO, 2020)

Any work carried out outside of normal working hours must be approved by the Engineer.
The Contractor shall give the Engineer at least 48 hours' notice of his intention to do work
outside the normal working hours. The closure of traffic lanes will only be permitted during
these times. The provision and layout of lighting for the works and warning lights for the
accommodation of traffic shall be approved by the Engineer. No additional payment will be
made for the provision of additional warning lights for work done outside of normal working
hours. The Contractor shall allow for the provision, erection and maintenance of additional
items required in his tendered rates.

WORKMANSHIP
A5.6.9.1 Construction Tolerances and finish Requirements
(@) Construction tolerances (Refer COTO, 2020)

The applicable construction tolerances are the relevant tolerances indicated in the project
specifications as related to the Category of Road. Where the existing granular base abuts
kerbs or channels or New- Jersey barriers, the new work shall extend to the edge of these
facilities.

Unless otherwise specified, the processed and stabilised base shall be constructed to the
existing levels, cross-section profile and cross-fall to allow for a surfacing layer as specified.

(b) NME stabilising agents

The average rate of application of the diluted NME as measured at operating temperatures
in the water cart shall be within 5 per cent of the specified rate of application.

(c) Uniformity of mix (chemical stabilisation)

Unless specified by a specific supplier and results proven as per specification, no additional
chemical stabilisation agent (e.g., cement) is required with the use of a material-compatible
NME stabilising agent.

(d) Statistical judgement schemes (Refer Chapter 20)

Routine inspections and tests will be carried out by the Engineer to determine the quality
of the materials and workmanship for compliance with the requirements of this section.

The statistical judgement schemes to be used to determine whether the requirements
specified are being complied with shall be those set out in the prescribed contract
documents and/or design and quality control methods.

A5.6.9.2 Testing

(a) Testing

The Contractor shall give the Engineer at least 24 hours' notice of his intention to
process/stabilise/recycle/rework any materials so that the actual process can be monitored
and tested (quality control) by the Engineer. Unless otherwise agreed in advance, the

Contractor shall only process/stabilise/recycle/rework any materials when the Engineer or
his representative is present.
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(b) Test Methods for determining UCS and ITS values — applicable during the
design as well as quality control process. The number of tests done during
construction as part of quality control will be done in accordance with the
instructions of the engineer

The following material test methods shall be used for the testing of NME stabilising agents

or equivalent (engineering properties in terms of UCS and ITS values):

" As an input into the testing of the UCS and ITS of the material, the Optimum Moisture
Content (OMC) and Maximum Dry Density (MDD) are to be determined using normal
prescribed test procedures (SANS 3001-GR51), and

" The testing of the Unconfined Compression Strength (UCS), and the Indirect Tensile
Strength (ITS) of the stabilised materials shall be done according to the protocols
prescribed in the following paragraphs.

In all the above test methods, the +37.5 mm material must be screened off and discarded.
The aggregate passing the 37.5 mm sieve and retained on the 19.0 mm sieve must not be
crushed and must be used in the testing process. A pH test must be performed to determine
the acidity/alkalinity levels of the material.

The curing and testing process of the 152 mm diameter samples (127 mm high) shall be
as follows:

The MC-NME stabilising agent is mixed in with the construction water and the sample is
prepared at Optimum Moisture Content (OMC). For example, if the OMC of the material is
8 per cent and 1 per cent of the MC-NME stabilising agent is added and the in-situ moisture
content is 3 per cent, the addition of (8 - 3) 5 per cent moisture should be added to the
material to achieve OMC. The 5 per cent to be added will consist of a mixture of 4 per cent
construction water and 1 per cent MC-NME as per the total requirement. (Accordingly, the
total fluid content (i.e., the total percentage of the MC-NME) is added as part of the
compaction water — not only the water percentage of the MC-NME).

No cement or lime is added to a material-compatible NME stabilised material (unless
specified by the supplier). Hence, the samples are not placed in plastic bags to assist
with the hydration of the cement (as per usual, Bituminous Stabilised Materials
(BSM) designs, contain cement as an additive and hence, the samples need to be
placed in plastic bags in the oven during the rapid curing process to assist in the
hydration of the cement in the mix):

1. The prepared 152 mm diameter by 127 mm height samples are to be prepared as
per SANS 3001 — GR 50: 2013 and SANS 3001 — GR51 with the following changes:
2. When no cement is used as part of the stabilising agent the samples are not

to be enclosed in a plastic bag. (Plastic covering is required when cement is
included in the mix to assist in the hydration of the cement).

3. Samples are cured for 24 hours in an oven at 22-25°C before being subjected to a
“rapid curing” process in an oven for 48 hours at 40-45°C (temperatures in the oven
should NOT exceed 50°C).

4. After 48 hours the samples must be allowed to “cool off” for twenty-four (24) hours.
This is preferably to be done in the oven at 22-25°C for 24 hours (SANS 3001 — GR
50: 2013; SANS 3001 — GR51) .

5. Directly after the “cooling off” period, three (3) samples each must be crushed to
determine the ITS and UCS values. The values obtained are called the DRY ITS and
the DRY UCS values (as per the test procedure specified for the testing of
cementitious stabilising agents (SANS 3001-GR53:2010, 2010 and SANS 3001-
GR54:2014)).

6. Six (6) samples must be placed in a bath of water with a temperature of 22-25°C for
four (4) hours (as per the test procedure specified for the testing of cementitious
stabilising agents (SANS 3001-GR53:2010, 2010 and SANS 3001-GR54:2014)) and
thereafter removed from the bath and allowed to drain off excess water before
determining the wet ITS and wet UCS values. The values obtained are called the
WET ITS and the WET UCS values.

7. If approved by the Engineer, the “wet” tests (UCS and ITS) may suffice during the
quality control during construction. For the lower-order roads (Category D and E),
DCP tests done (as specified in Tables C1002/1 and C1014/1 for the specific
material class) at randomly selected spots, may be approved for quality control as
approved by the Engineer.

8. During the design stage 3 samples, each (twelve (12) in total) must be preserved
outside the moulds for 28 days at temperatures of 22-25° C. After 28 days the UCS
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A5.6.10

(wet and dry), as well as the ITS (wet and dry), should be tested as per the procedure
described above. The results of the 28-day tests should not show a decrease in the
tested values of the respective UCS and ITS tests (dry and wet) compared with
results obtained after the rapid curing process (an increase in tested UCS and ITS
values is normally expected with the use of a material-compatible MC-NME
stabilising agent).

9. It is important to note that sample preparation must be done in strict
compliance with the prescribed procedures and NO deviation shall be allowed,
including:

9.1  The moulds in which the samples are prepared are not to be treated with
grease or any other lubricant to facilitate the easy removal of the sample as
this could influence the loss of moisture or seal the sample and hence, the
measurements of UCS and ITS;

9.2 No additional soaking of samples in any “covering” liquid or any other
material will be allowed as this will make any comparison and application of
test requirements invalid and not comparable to what is practically achievable
during construction,

9.3 Compaction of the samples for testing will be done in strict compliance with
the specified procedure in SANS 3001 — GR 50: 2013.

TREATMENT OF RELATIVELY POOR-QUALITY IN-SITU MATERIALS AS A
SUPPORTING FOUNDATION FOR THE CONSTRUCTION OF A MC-NME STABILISING
LAYER OR PROTECTION OF GRAVEL SHOULDERS AGAINST EROSION OR
GRAVEL PRESERVATION ON GRAVEL UNSURFACED ROADS

All preparations of the NME materials and construction processes and testing as per normal
construction and rehabilitation of roads as discussed under items Table A5.6.9.2 also apply
to the treatment of relatively poor in-situ materials to for a supporting foundation for the
construction of an NME stabilised layer using NAGM. In such cases, Table A5.6.5/1 is
supplemented by Table A5.6.10/1. This is also applicable for the treatment and protection
of gravel shoulders against erosion and for gravel preservation on unsurfaced gravel roads.

In cases where the in-situ material consists of very fine materials (percentage passing the
0.075 mm sieve in excess of 50 per cent) the in-situ material may be treated with an NME
consisting of a Nano- Polymer Nano-Silane (NME-NPNS) which is transparent in nature or
slightly milky coloured, retaining the natural colour of the material treated. After compaction
an application of a Micro Polymer Nano-Silane (NME-MPNS) should be applied to bind the
surfacing together.

C3-53

PROFORMA DOCUMENT FOR CONSTRUCTION BOOK 3 - 2025.1 — September 2025.D0C



Sensitivity - General

Table A5.6.10/1: Recommended material specifications for the treatment of relatively poor in-situ

materials, gravel protection and gravel perseverance (Jordaan and Steyn, 2020))

Test or Indicator

Material’

Material classification

MC-NME(NPNS)- EG5

Minimum material requirements before stabilisation and/or treatment (Natural materials)

Material spec. (minimum) Unstabilised material:
Soaked CBR (%)(CBR as % of MDD)

NG/GS/SSSG (CS)

Sieve analysis % passing the 0.075 mm sieve Required
(P0.075)

XRD scans:

- Total sample Required
- 0.075 mm fraction Required

% Material passing 2 ym (P0.002) (e.g. Clay & Mica
& Talc), with Talc <10%) (XRD-scans of the
material passing the 0.075 mm sieve is
recommended for use to determine the % clay,
mica and talc in the material)

MC-NME stabilisation with emulsion particle

size > 2 ym

ALL

<15%

MC-NME stabilisation with emulsion containing micro-scale as well as
nano-scale particles (adjusted according to material grading)

ALL

<35%

MC-NME stabilisation using Nano Polymer with Nano Silane (NPNS)

(special design and treatment)

ALL | < 35%
Material specifications after stabilisation and/or treatment
In-situ density to be required after stabilisation and Basielsl /ey 2T
compaction (CBR as % of MDD) (minimum) Support > 95%
DCP(DN mm/blow)(Quality control in field testing - Base-layer :32 ((‘get))
base only) (stabilised and compacted = wet; 7 days < 5'5 (w:ayt)
cured = dry) Support <35 (dry)
Density (% of MDD) o
(for laboratory testing) > Ee
Design?® > 750
UCSwet (kPa) (150 mm & Sample) Construction® > 450
Retained Compressive Strength (RCS) = RTS > 65
(UCSue/UCSar) (%)
RCS in relation to minimum UCSyet(citeria) X
RCSutectue = (RCS X (UCSye/UCS yecrona) (%) RTSE >
Design® >70
ITSwet (kPa) (150 mm & Sample) Construction® >50
Retained Tensile strength (RTS) =: ITSuet/I TSary (%) RTS > 65
RTS in relation to minimum ITSetrteria) = RTSeffective)
= (RTS x (ITSua/I TS s (%) RTSE > 78

NG — Natural Gravel; GS — Gravel Soil, and SSSC — Sand, Silty sand, Silt, Clay.
Design® = Minimum criteria to be met in the laboratory during the design phase
Construction* = Minimum criteria to be met during construction as part of quality control

An NME consisting of a NPNS treatment can be done as a surface enrichment and
strengthening action or used for the protection of gravel shoulders against water erosion or
as a gravel preservation product for the protection of the gravel wearing courses on
unsurfaced gravel roads. Treatment of the surfacing only can result in a relatively deep
penetration (> 60 mm), to bind the surfacing together (especially where the in-situ material
consists of a very fine material containing a high percentage of problematic material,
presenting problems in terms of workability and compatibility. Such treatment will enable
the formation of a supporting layer on which an NME layer can be constructed in a
conventional way. The supporting layer should be bladed to the required geometric
requirements before the NME-NPNS is applied and then compacted using a smooth drum
roller.

The dilution of the NME-NPNS should be pre-determined through testing in a laboratory
using a standard Marshall mould to ensure that a depth of penetration of 60 mm is
achieved, binding the material together. Typically, dilution rates of 1 to 5; 1 to 10, 1 to15
and 1 to 20 (1 being the NME-NPNS diluted in various ratios in water) applied at a rate of
about 2 litres/m2 (applicable application rates should preferably be established on a trail
section). After application the layer should be compacted using a smooth drum roller.

For deeper penetrations and and/or treatment of a typical 150mm base/surfacing layer as
part of a supporting layer, the in-situ material can be ripped, sprayed, grader mixed and
bladed before compaction. The testing requirements shown in light yellow in Table
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PART B:

B5.6.1

B5.6.2

B5.6.3

B5.6.4

A5.6.10/1 is not applicable to material testing in the field for the treatment of in-situ material
or gravel surfacings. Quality control of the treatment efficiency is to be done using the DCP
penetration rate (mm/blow) of the treated layer. The curing of this layer should conform to
the DCP-DN values as given in Table A5.6.10.

Quality control of an NME-NPNS can be done in the field on each container delivered on
site by spraying the required dosage on a building sand placed in a Marshall mould (60 mm
in depth). After 48 h in an oven at 40 — 45°C, the total depth of the building sand in the
Marshall mould should be bound together. Water placed on the bottom of the building sand
in the Marshall mould should form droplets not penetrating the bound building sand as an
indication of the waterproofing achieved with the supplied NPNS.

In the case of a 150mm deep treatment, enrichment surface sprays with NME-MPNS may
be needed as a maintenance action.

The surface of the wearing course shall receive additional treatment as described under
Item A5.6.7.15.

Additional protection of the surface can be provided by the application of an applicable
seal, including an NME-MPNS sand seal, slurry or “clear seal” to maintain a natural look
as may be required by any specific road agency. A clear seal consists of a combination of
a water-repellent-modified graded polymer. The clear seal is applied as per product
specifications using a diluted (as little as 5 per cent dilution dependent on the type and
quality of the polymer) compatible water-repellent modified graded polymer (applied at 0.6
litre/m2 to 1.5 litre/m2) which is transparent when applied, similar to a traditional prime or
enrichment layer, but with extended expected service life, especially on fine graded
materials.

LABOUR ENHANCEMENT
SCOPE

This Section covers the work requirements for the Reconstruction of existing road
pavement layers. This section covers work required for the construction of new roads
(including upgrading of existing unpaved roads) or the rehabilitation of the upper pavement
layers (base and sub-base) using the cold in-situ recycling process with (a) labour-intensive
construction methods with a mixture of conventional equipment (b) conventional
equipment, i.e., water-cart, grader(s) and compaction equipment (b) recycler and (c) central
mixing plant. A relatively large proportion of activities as defined in Part A under the various
sections are therefore suitable for labour enhanced methods of construction.

DEFINITIONS
Definitions as provided in Clause A5.6.2 apply.
GENERAL

Any activity specified in Part A, where hand work is given as an alternative, shall be
executed in such a way as to maximise labour.

DESIGN BY CONTRACTOR/PERFORMANCE BASED SYSTEMS

The provisions of Part A shall apply.

B5.6.5

MATERIALS

The provisions of Part A shall apply.

B5.6.6

CONSTRUCTION EQUIPMENT

Where reference is made in Part A to appropriate equipment, the use of light equipment
shall be evaluated during trial sections.
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B5.6.7

B5.6.8

PART C:

EXECUTION OF THE WORKS

For the reconstruction of pavement layers, oversized material can be removed by labour-
intensive hand picking before the layer is stabilised are suitable components for labour
enhancement.

WORKMANSHIP

The provisions of Part A shall apply.
MEASUREMENT AND PAYMENT

(i) Preamble

The tendered rate for each pay item shall include full compensation for providing,
maintaining and decommissioning upon completion, of all the equipment, labour, tools,
incidentals and supervision to carry out the activity or construct the works in the pay item,
unless otherwise stated.

Any prime cost or provisional sums shall be paid in accordance with the provisions of the
conditions of contract. The charge or mark-up tendered or allowed for is a percentage of
the amount actually paid under the prime cost or provisional sum. This percentage shall
cover all the Contractor’s handling, supervision, profit and liability costs to provide the
services in the prime cost or provisional sum pay item.

(ii) Items not measured in this Section

The following required activities will not be measured or paid for separately and the
Contractor shall include the cost thereof in other items as deemed appropriate:

" Drainage and protection of the pavement layers from all damage that may occur for
any reason until the Employer has taken over the works;
" Protection of all existing or new kerbs, channels, sidewalks, lined drains, catch pits,

kerb inlets, gratings, culverts, bridges, structures, buildings, road signs, guard rails,
street lights, fencing, service pipes or cables and any other items adjacent to, over
or under the road that could be damaged by the Contractor's vehicles, construction
equipment, or by public traffic being accommodated on or alongside the pavement
layers, during the construction of the pavement layers, until the Employer has taken
over the works;

" Repair of all damage to the existing pavement layers after access to the construction
site has been given to the Contractor and that may occur before, during or after the
construction of the reconstructed or rehabilitated pavement layers up until the
Employer has taken over the works;

" Provision of additional material in excess of the compacted volume of the layers
calculated using the layer dimensions given in the Contract Documentation for
whatever reason including additional material required for the correct placing,
mixing, levelling and compaction of the layers;

" The removal of oversize material up to 5% of the compacted layer volume;

" Construction of tie in joints to new or existing road layers or surfacing;

= The preparation and the inspection for cracks in an underlying layer after removal of
a pavement layer;

" Excavation of benches in pavement layers when widening an existing pavement;

" The provision and maintenance of covers for stockpiled reclaimed materials;

] The provision of method statements and of the programme of reconstruction work
along with regular updates of the programme, and

" The brooming during the slushing process whether by hand or by mechanical
means.

(iii) Items to be measured and paid for using payment items specified elsewhere
in the specifications

For activities in Table C5.6-1 payment items specified in other Chapters or Sections of

the specification, where they relate to work under this Section, will be listed in the Pricing
Schedule.

C3-56

PROFORMA DOCUMENT FOR CONSTRUCTION BOOK 3 - 2025.1 — September 2025.D0C



Sensitivity - General

Table C5.6-1: Payment items from other Chapters or Sections

Activity Clause reference Section or Chapter
Traffic accommodation A5.6.3.1 Section C1.5 of Chapter 1
Tack or prime a layer A5.5.3.7 C9.1.3 of Chapter 9

(iv) Payment items specifically for this Section of the Specifications

Item Description Unit
C5.6.1 Compiling and implementing M&U plans for the reconstruction
of an existing road pavement ..................ccociiiiii number (No)

The unit of measurement shall be the number of M&U plans for the reconstruction work.
Several plans shall be required as specified in Clauses A5.6.3.8.

The tendered rate shall include full compensation for gathering all information, compiling
the plans and for ensuring the implementation of the plans during the RR construction work.

Item Description Unit

C5.6.2 Reconstruction preparatory Work ... km

The unit of measurement shall be the kilometre of uniform section of road to be
reconstructed and rehabilitated, measured along the centre-line of the existing road. Each
uniform section shall be measured separately. In the case of an undivided road carriageway
this shall be measured once along the centreline. In the case of a divided road carriageway
this shall be measured once along each carriageway separately.

The tendered rate shall include full compensation for undertaking all the work required in
preparation for reconstruction. This work includes all survey and survey-related work such
as setting out, checking the design levels and the approval of the final design levels.

This work also includes the removal of standing water, grass and weeds from the road
surface including the shoulders.

Item Description Unit
C5.6.3 Establishment Of Plant

C5.6.3.1 Establishment of cold in-situ recycling equipment/plant on site .... Lump Sum
C5.6.3.2 Establishment of conventional equipment/plant on site ................ Lump Sum

The tendered lump sum shall include full compensation for the provision of any number of
recycling machine(s)/plant on the section of the site and the subsequent removal thereof,
including additional plant required for carrying out cold in-situ processing, stabilisation and
compaction operations.

The lump sum will become payable after the cold in-situ processing and stabilisation work
has been completed and the equipment has been removed from the site. Payment will only
be made for either C5.6.3.1 or for C5.6.3.2 dependent on the Contractor’s chosen method
of construction.

Payment will not distinguish between the number of recycling machines or conventional

units of equipment brought onto and/or removed from the site. No payment will be made
for the replacement of the defective plant.
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Item Description Unit
C5.6.4 Cold in-situ recycled granular layer treated

C5.6.4.1 Using a recycler:
(a) Base-layer (depth to be specified) compacted to the
Specified Density (Table A5.6/1) using an NME or
equivalent ... ... cubic metre (m®)
(b)  Sub Base-layer (depth to be specified) compacted to
the specified density (Table A5.6.5/1)using an NME or
equUIValent ..........c.vveeiiiee e cubic metre (m?3)

C5.6.4.2 Using a conventional plant:
(a) Base-layer (depth to be specified) compacted to the
specified density (Table A5.6.5/1) using an NME
orequivalent ... cubic metre (m?)
(b)  Sub Base-layer (depth to be specified) compacted to
the specified density (Table A5.6.5/1) using an NME
OF €qQUIVAIENT ..o cubic metre (m?)

The unit of measurement shall be the cubic metre of pavement processed and stabilised
to provide the recycled base and or sub-base layer as specified. Payment will only be made
for either C5.6.4.1 or for C5.6.4.2 dependent on the Contractor's chosen method of
construction.

The rate tendered shall include full compensation for the provision of all plant, labour,
materials and all other incidentals necessary to produce the finished layer as specified but
excluding the provision of the NME stabilising layer that shall be measured and paid for
under item C5.6.5. The NME will consist of a material-compatible product as described in
the preamble, which will be able to meet the required specifications (the Contractor will
take responsibility for using a stabilising agent not meeting the minimum requirements in
terms of stability resulting in inferior test results).

The tendered rate shall also include full compensation for the milling of existing pavement
layers, blending of the materials in the nominal mix ratios specified, supply, diluting of the
NME in potable water and mixing of the diluted NME, spreading and final blading of the
recycled mix, compacting the material to the specified density and protecting and
maintaining the work in accordance with the specifications.

The tendered rate shall also include full compensation for the cleaning of the surface and
the referencing of lane and control survey markings as specified.

Where ordered by the Engineer for the processing and stabilisation of pavement layers to
depths other than specified, the payment will be made on a pro-rata basis between the
tendered rates for the nominal depths scheduled.

All failures due to the use of contaminated equipment (not thoroughly cleaned) will be for
the cost of the Contractor.

Item Description Unit
C5.6.5 Nano Modified Emulsion (NME) or Equivalent ................ cubic metre (m?)

The unit of measurement shall be per cubic metre of the material stabilised (different
stabilising agents may require different percentage additives to meet criteria) with the
stabilising agent to be supplied to meet all the required criteria as specified and as
instructed by the Engineer.

The tendered rate shall include full compensation for providing, diluting, mixing and
applying the stabilising agent, irrespective of the rate of application. The material-
compatible NME will be provided to the site by the supplier to meet the specifications. The
Contractor will take full responsibility and liability for using a stabilising agent not meeting
the END-PRODUCT specification. During the design phase, the Design Engineer should
ensure that products are available that will meet the specifications with the given naturally
available materials.
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No chemical additives will normally be required with a material-compatible water-repellent
NME stabilising agent. However, should the material characteristics dictate the use of any
chemical additives the costs should be included in the tendered rate.

No pre-treatment of lime, etc. will be required with an NME stabilising agent. Some minerals
may require pre-treatment with an appropriate / proven product. Payment is to be included
as part of the tendered rate.

Item Description Unit
C5.6.6 Blading of surplus material to windrow ......................... cubic metre (m?3)

The unit of measurement shall be the cubic metre of surplus material bladed to the windrow
as specified by the Engineer. The tendered rate shall include full compensation for all
labour equipment and any other incidentals required for blading to a windrow of surplus
material with a motor grader.

Item Description Unit
C5.6.7Removal from site of surplus material ......................cccoe cubic metre (m?)

The unit of measurement shall be the cubic metre of surplus material removed. The volume
shall be determined as prescribed by the Engineer and shall be the loose volume in
stockpiles or the equivalent thereof volume in hauling vehicles. Accurate load and haul
sheets shall be kept on site and submitted to the Engineer. The tendered rate shall include
full compensation for loading and transporting the surplus material to a designated spoil or
stockpile site as approved by the client.

Item Description Unit
C5.6.8 Construction of a temporary wearing course ............... square metre (m?)
The unit of measurement shall be the square metres of stabilised base slushed in

accordance with the requirements of section A5.6.7.15 of the Construction Documentation
and the tendered rate shall include full compensation thereof.

Item Description Unit
C5.6.9 Trial sections where ordered (extra over items C5.6.4 and C5.6.5)

C5.6.9.1 Processing and stabilisation of layers ...........cccccviiiiine cubic metre (m?)
C5.6.9.2 Applying of prime, tack coat or surfacing layer .................. square metre (m?)

The unit of measurement for item C5.6.9.1 shall be the cubic metres of processed and
stabilised pavement layers as per instruction.

The unit of measurement for item C5.6.9.2 shall be the square metres, independent of the
applied surfacing as per instruction from the engineer.

The tendered rates shall include full compensation for the construction of the trial section
of recycled pavement layers complete as specified.

Item Description Unit

C5.6.10 Extra over Item C5.6.4 for adding extra material to the layer

C5.6.10.1  Gravel Base of a required quality as per specification ......... cubic metre (m?3)
C5.6.10.2 Gravel sub-base of a required quality as per specification .. cubic metre (m?3)
C5.6.10.3 RA (when specified as per specific client) ...........cccccvveeee... cubic metre (m?3)

The unit of measurement shall be the cubic metre of material added on the instruction of
the Engineer, which quantity shall be taken as 70 per cent of the loose volume measured
in trucks unless instructed by the Engineer that the quantity be determined by way of cross-
sections. The tendered rate shall include full compensation for procuring and adding the
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specified material to the layer, for spreading the material, for all haul and for other
incidentals to add the material to the layer.

Item Description Unit
C5.6.11 Milling out existing bituminous material with an average milling depth

C5.6.11.1  Notexceeding 30 MM .....ccceeiiiiiiiiiiiee e cubic metre (m?3)
C5.6.11.2 Exceeding 30 mm but not exceeding 60 mm ...............c...... cubic metre (m?)
C5.6.11.3 Exceeding 60 MM ......ccccviiiiiiee e cubic metre (m3)

The unit of measurement shall be a cubic metre of asphalt milled out and removed to
approved stockpiles. The tendered rate shall include the compensation for providing milling
equipment and milling out the material to the specified depth and in accordance with the
requirements for evenness and for all measurements, labour, supervision and incidentals
tor executing the work and obtaining milled material which will comply with specified
materials.

The tendered rate shall also include full compensation for trading and transporting the
material to approved stockpiles tor a free-haul distance 1.0 km irrespective of the method
of loading and for unloading of the material and placing it in stockpile, also tor screening
out the oversize material if necessary. Separate payment will be made for preparing
stockpile site.

Payment for milling the material will distinguish between the various average depths of
excavation, irrespective of the required number of passes by the plant for milling out
material.

Item Description Unit

C5.6.12 Providing the milling machine on the site
(size indicated) ... number (No)

The unit of measurement shall be the number of milling machines required and provided
on the site.

The tendered rate shall include full compensation for all costs involved in moving of the
milling machine irrespective of as to whether the machine is moved to a new section of the
site or returned to a previous position for further work), as well as for all delays and
production losses. Payment will not be made for moving for the purpose of maintenance
and repairs or for replacement with another machine.

Item Description Unit
C5.6.13 Break down of in-situ material ..............cccccceieiiiiiiieee, cubic metre (m?3)

The unit of measurement shall be the cubic meter of material measured after compaction.
The quantity measured shall be computed by the method of average end areas from
levelled cross-sections prepared from the existing road surface before any ripping or
breaking down of the existing surface and base course has taken place. All measurements
shall be neat and material placed in excess of the authorized cross-section will not be paid
for. The tendered price shall include the ripping, breaking down, preparing, processing,
shaping and watering of the materials to the specified densities.

Item Description Unit

C5.6.14 Application of NPNS surface treatments

C5.6.14.1  Application of a NPNS as a prime or “clear seal” ............... square metre (m?)
C5.6.14.2  Application of a NPNS in-situ materials treatment ............. square metre (m?)
C5.6.14.3  Application of a NPNS gravel surfacing treatment ............. square metre (m?)
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Rates should include the provision of the materials and suitable distribution equipment
able to apply the specified NPNS surface treatments to meet the required specifications
and at the required rate.

Item
C5.6.15
C5.6.15.1

C5.6.15.2
C5.6.15.3

Description Unit

Application of MPNS surface treatments

Application of a MPNS as a prime or “clear seal” .............. square metre (m?)
Application of a MPNS in-situ materials treatment ............. square metre (m?)
Application of a MPNS gravel surfacing treatment ............ square metre (m?)

Rates should include the provision of the materials and suitable distribution equipment
able to apply the specified MPNS surface treatments to meet the required specifications
and at the required rate.
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COTO CHAPTER 6: CONCRETE LAYERS

SECTION 6.1: PAVER LAID CONCRETE LAYERS

PART A:

A6.1.5

A6.1.6

A6.1.7

A6.1.8

PART C:

SPECIFICATION

MATERIALS

A6.1.5.1 Cementitious materials
In the 27 paragraph insert:

“the quantity of supplementary cementitious materials be limited to” after “... may be used
subject to”.

CONSTRUCTION EQUIPMENT
A6.1.6.2 Concrete batching plant
In the 15t sentence of the 2" paragraph delete the following:

“Where concrete is supplied by a commercial source outside the direct control of the
Engineer”.

EXECUTION OF THE WORKS
A6.1.7.4 Joint forming
Add the following before the 1% paragraph a:

“The requirements for the thickening of slabs at joints, will be specified in the Contract
Documentation.”

WORKMANSHIP

c) Construction tolerances

(vii) Surface regularity

Add the following new paragraph:

“Any adjustment in the payment for the concrete layer will be made by multiplying the full
payment value for each 100 m section, (for all the relevant payment items for this work) by
the payment adjustment factor derived from Table A9.1.8-3. The payment adjustment shall
apply to the total concrete layer width placed over the 100 m sections in question.”
MEASUREMENT AND PAYMENT

(iii) Items that will not be measured separately

Concrete mix design and materials for design

Additional trial sections

Removal of trial section
Protection of concrete
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COTO CHAPTER 7: MAINTENANCE AND REPAIR OF CONCRETE LAYERS

SECTION 7.1: REPLACEMENT OF EXISTING JOINT SEALANT

PART D: GUARANTEES AND COMPLIANCE CERTIFICATES

D7.1.4 DESIGN BY CONTRACTOR / PERFORMANCE BASED SYSTEMS
Add the following after the 2" paragraph:

“The Contractor shall provide three guarantees in the amounts specified in Table D7.1.4-
1, prior to the issue of the Taking-over certificate. The guarantees shall be issued by an
insurance company duly registered in terms of the Insurance Act (Long Term Insurance
Act No 52 of 1998 or Short Term Insurance Act No 53 of 1998) or by a bank duly registered
in terms of the Banks Act (No 94 of 1990) and approved by the Employer and having an
office or banking facility in the Republic of South Africa. The guarantee shall be subject to
approval by the Employer and shall be in the form as specified in Figure D7.1.4-1 or in
another form approved by the Employer.

Table D7.1.4-1: Guarantee amounts

Guarantee Amount

1st Guarantee: To be released 2 years 50% of pay item C7.1.1
after issuing of Taking-Over Certificate

274 Guarantee: to be released 6 years 30% of pay item C7.1.1
after issuing of Taking-Over Certificate

39 Guarantee: To be released 8 years 20% of pay item C7.1.1
after issuing of Taking-Over Certificate
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FIGURE D7.1.4-1: FORM OF PRODUCT PERFORMANCE GUARANTEE

To:The South African National Roads Agency SOC Limited

PO Box 415

Pretoria

0001

CONTRACT SANRAL X.003-080-2024/1

FOR AD-HOC STRUCTURAL AND DRAINAGE SERVICES IN THE SOUTHERN REGION —

EMERGENCY REPAIR WORKS (REPAIR OF CICIRA RIVER BRIDGE B4117 AND CULVERT

C0246 (EFATA) ON THE R61 SECTION 7 KM 43.6)

1. I/We |, the undersigned, ........ccocooeiiiiiiiiiiiieeeeee s AN e
iN our respective CapaCIti®S @S ......oiiieiiiiieie e e e
= T [ PP P PP PPPR PR
and as such duly authorised to represent: ...
(hereinafter referred to as “the Guarantor”)
do hereby hold at your disposal the amount of ...
(Revei ), for the due fulfilment by ...,

(hereinafter referred to as “the Contractor”) of its obligations
to The South African National Roads Agency SOC Limited (hereinafter referred to as
“SANRAL”) in terms of the above stated contract between the Contractor and SANRAL.

2. The Guarantor hereby renounces the benefits of the exceptions non numeratae pecuniae,
non-causa debiti, excussionis and divisionis, the meanings and effect whereof the Guarantor
declares itself to be fully conversant.

3. The Guarantor undertakes and agrees to pay to SANRAL the said amount of R....................
(Reveii, ) (excluding VAT), or such portion as may be demanded on receipt
of a written demand from SANRAL, which demand may be made by SANRAL if in SANRAL'’s
opinion and at SANRAL'’s sole discretion, the Joint Sealant under this Contract does not meet
the acceptance criteria in terms of Section D7.1 of Part C3 of the Contract.

4, Subject to the above and without in anyway detracting from your rights to adopt any of the
procedures set out in the contract, the said demand can be made by SANRAL at any stage.

5. The said amMOUNt OF R ...t e e e e e e e e e e e e e e e nneeeeeaaeeeannnes
R, ), or such portion as may be demanded may be retained by SANRAL
on condition that after completion of the service, as stipulated in the contract, SANRAL shall
account to the Guarantor showing how this amount has been utilised and refund to the
Guarantor any balance due.

C3-64

PROFORMA DOCUMENT FOR CONSTRUCTION BOOK 3 - 2025.1 — September 2025.D0C



Sensitivity - General

6. This guarantee is neither negotiable nor transferable and

a) must be surrendered to the Guarantor at the time when SANRAL accounts to the
Guarantor in terms of clause 5 above, or

b) shall lapse at the end of the guarantee period in terms of Section D7.1 of Part C3 of the
Contract Document upon issue of a report by the Engineer to SANRAL stating that all
parameters meet the full Assessment Criteria, or, where the full Assessment Criteria
have not been met, that the remedial work has been accepted by the Engineer and
SANRAL, and

c) shall not be interpreted as extending the Guarantor’s liability to anything more than
payment of the amount guaranteed.

7. This guarantee shall be governed by South African Law and subject to the jurisdiction of South
African Courts.

ONTHIS ... DAY OF e 20 e,
GUARANTOR: <.ttt e s s e e e e se e e s e e e saeesme e smne s e e esneeneenneeas

ADDRESS:

AS WITNESSES: 1 .., 2

NAMES (PRINT): 1 e SRR UU RO PRTTOURORRN

D7.1.8 WORKMANSHIP
D7.1.8.8 Alternative materials and design
Add the following to the end of the 15t paragraph as part of the 15t sentence:
“and in addition to the postulated tender”.
D7.1.8.9 Work on behalf of Employer

In the 2n9 sentence of the 15t paragraph delete: “(cost plus 15%)”.
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COTO CHAPTER 8: PRETREATMENT AND REPAIR OF EXISTING LAYERS

SECTION 8.1: PRIME COAT

PART A:

A8.1.5

A8.1.8

SPECIFICATION

MATERIALS

A8.1.5.1 Bituminous material

In Table A8.1.5-1 Delete ‘the excavated area” in the table caption and heading.

In the paragraph after Table A8.1.5-1, add “or subbase” after “base”.

WORKMANSHIP

A8.1.8.2 Testing

Replace the last sentence of the 15t paragraph with the following: “Unless agreed in

advance and in writing, the Contractor shall only spray when the Engineer’s representative
is present.”

SECTION 8.3: TEXTURE TREATMENT

PART A:

A8.3.5

SPECIFICATION
MATERIALS
Add the following:

“The method of application, the aggregate grading (slurry type), type of emulsion, and filler
type, will be specified in the Contract Documentation.”

A8.3.5.2 Aggregate

In clause a), delete reference to “A10.15.17” and replace with “A10.1.5.17”.
In clause b), delete reference to “A10.15.18” and replace with “A10.1.5.18”.

SECTION 8.6: GEOSYNTHETIC CRACK SEALING

PART C:

MEASUREMENT AND PAYMENT

Add the following new pay item:

“Item Description Unit
C8.6.2 Bituminous binder variation:
C8.6.2.1 Bitumen emulsion (indicate type and binder content) litre (£)

The unit of measurement for bituminous binder in respect of an increase or a decrease in
the specified rates of application shall be the litre measured in terms of the residual cold
bitumen before dilution.”
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COTO CHAPTER 9: ASPHALT LAYERS

SECTION 9.1: ASPHALT LAYERS
PART A: SPECIFICATION
A9.1.4 DESIGN BY THE CONTRACTOR

A9.1.4.3 Changes to mix components

Add the following:

“If the binder source or crude oil source changes, the following tests and report will be

conducted and evaluated in order to determine whether there is a material difference

between the original binder and the alternative source binder:

1. Saturates, Aromatics, Resins and Asphaltenes (SARA) fractionation analysis;

2. Fourier Transform Infrared (FTIR) spectroscopy testing;

3. Specialist Evaluation Report on the above binder test results related to chemical,
structural and mechanical properties, including blending compatibility and stability
characteristics. The report shall include a direct comparison with the original binder.

4. Asphalt mix volumetric and performance testing including Indirect Tensile Strength
(ITS), Immersion Index, Air Permeability, Modified Lottman, and Hamburg Wheel
Tracking tests.

If the above tests indicate a material difference in binder properties and mix performance,

the mix design process will be repeated.

The abovementioned tests will also be conducted on the original proposed binder during

the asphalt mix design process for future comparison purposes if the binder source or crude

oil source changes.

All costs related to the above processes shall be at the cost of the Contractor and shall be

deemed to be included in the relevant tendered rates."

A9.1.5 MATERIALS

A9.1.5.4 Aggregates

a) Aggregate properties

In the 15t paragraph, delete the 2" sentence: “Coarse and fine aggregate shall be clean

and free from decomposed materials, vegetable matter or any other deleterious

substances, and shall meet the requirements listed in Table A9.1.5-1 below unless
otherwise specifically stated in the Contract Documentation.”, and replace with the
following:

“Coarse and fine aggregate shall be clean from excess dust and free from decomposed

materials, vegetable matter and any other deleterious substances such as clay lumps and

organic matter and shall meet the requirements listed in Table A9.1.5-1 below unless
otherwise specifically stated in the Contract Documentation.”.
A9.1.6 CONSTRUCTION EQUIPMENT

A9.1.6.8 Material transfer vehicle
In the 15t paragraph, in the 1% sentence, delete: “Where so specified, and provision thereof

is included under Measurement and Payment,” and replace with: “If specified in the Contract
Documentation,”.
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A9.1.8 WORKMANSHIP
A9.1.8.4 Surface regularity

a) Measured using inertial laser profilometers

In the 6™ paragraph add the following prior to “The applicable Full Payment Bracket ...”:

“For the Asphalt Base the values in Payment Bracket 6 in Table A9.1.8-3 shall be applied
as the payment adjustment factors for the Asphalt Base on the contract or section, and for

the Asphalt Surfacing”.

In the 6 paragraph add the following after “...assessment of the base as per Clause

A5.3.8.5c) of Chapter 5 for granular bases”:
“, and this clause A9.1.8.4a) for Asphalt bases.”
In the 7' paragraph, delete: “under 1”.

Add the following after the 8t paragraph:

“Where the asphalt surfacing is placed on a surface, other than a granular or asphalt base,
constructed by the Contractor through mill and replace or patching, the surface regularity
of the replaced or patched surface shall be measured before the surfacing is placed.
Should the IRI values per 100m section so determined be better than the IRI values of the
original surfacing for the particular 100m section, the measured values shall be used for
the IRIb ave in the above calculation. Should the IRI values per 100m section so determined
be worse than the IRI values of the original surfacing for the particular 100m section, the
IRI values of the original surfacing shall be used for the IRIb ave in the above calculation.”

In the 9" paragraph, delete : “surfacing”.

For Table A9.1.8-3, delete “surfacings” in the heading and add the following additional

Payment Bracket to Table A9.1.8-3

“Target IRl1oom ave (M/km) Payment Bracket 9

<0.80 1.050
0.81 t0 0.90 1.050
0.91 to 1.00 1.050
1.01t0 1.10 1.050
1.11t01.20 1.050
1.211t01.30 1.050
1.311t01.40 1.050
1.41to 1.50 1.050
1.51 10 1.60 1.050
1.61t01.70 1.025
1.7110 1.80 1.010
1.81101.90 1.000
1.91 to 2.00 0,990
2.01t02.10 0,975
2.111t02.20 0,955
2.21t02.30 0,930
2.31102.40 0,900
2.41t0 2.50 0.865

>2.51 Reject”
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PART C:

A9.1.8.8 Sampling
a) Coring of completed layers
Add the following after the last paragraph:

“At least 25% of the cores drilled on the completed asphalt layers to determine the density,
shall be drilled randomly within 250 mm of the joints.”:

Add the following new sub-clause A9.1.8.9:
A9.1.8.9 Surface Texture

“Unless otherwise specified in the Contract Documentation, the final surface texture of any
asphalt surface shall not be less than 0,8 mm and shall be demonstrated as being
achievable in the trial section, as described in Clause A9.1.3.3. Measurement of texture
depth shall be in accordance SANS 3001-BT11, or by means of instrument determined
measurements as described and specified in Clause A20.1.5.5 of Chapter 20 “Tests on
pavements”:

MEASUREMENT AND PAYMENT

(iii) Items that will not be measured separately

Delete activity 6, and replace with the following:

“6. No separate payment will be made for transporting materials from commercial

sources irrespective of the haul distance and no separate payment will be made for
transporting asphalt from any source, irrespective of the haul distance.”

Item Description Unit
C9.1.8 Surfacing of bridge decks

Delete the last paragraph of the item description: ‘Rolled in chippings shall be paid for
separately under payment item C9.1.10 as applicable”, and replace with the following:
“Rolled in chippings shall be paid for separately under payment item C9.1.9 and C9.1.10
as applicable.”.

C9.1.9 Application of rolled-in chippings (State nominal size)

Delete the 15t paragraph of the item description: “The unit of measurement shall be the ton
of specified size of rolled-in chippings applied at the approved application rate, measured
loose in hauling vehicles. The tendered rate shall include full compensation for the
procuring, furnishing, pre-coating, spreading and rolling in of the chippings and for any
additional costs resulting from the construction of the asphalt surfacing with rolled-in
chippings.”, and replace with the following:

“The unit of measurement shall be the square metre of specified size of rolled-in chippings
applied at the approved application rate. The tendered rate shall include full compensation
for the procuring, furnishing, pre-coating, spreading and rolling in of the chippings and for
any additional costs resulting from the construction of the asphalt surfacing with rolled-in
chippings.”.

C9.1.16 Work undertaken in accordance with a Product Performance Guarantee
System

Delete all paragraphs of this item description and replace with the following:
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PART D:

“The tendered lump sum under payment item C9.1.16.1 shall include full compensation for
the provision of performance guarantees issued as specified in D9.1.3.1 in respect of the
asphalt surfacing and asphalt base of the permanent works, valid for the Performance
Warranty period. The combined value of the guarantees shall be 10% of the total value of
Section C9.1 [Asphalt Layers]. The value of pay Item C9.1.17 [Surface Regulatory Payment
Adjustment] to be excluded from the value of guarantees calculation.

The tenderer shall, with his tender, provide documentation as to confirm that performance
guarantees as required shall be provided by an acceptable financial institution should the
tender be successful.

The guarantees shall be prepared to the format provided under Figure D9.1.3-1. The Terms
and Conditions applicable to the release of the Performance Guarantees shall be as
described under Clauses D9.1.3, D9.1.9, D9.1.10, D9.1.11 and D9.1.12.

The tendered lump sum shall not be subject to Contract Price Adjustment and shall become
payable once the Contractor has submitted and the Employer has accepted the
guarantees.

The rate tendered under payment item C9.1.16.2 shall include all costs associated with
constructing the relevant pavement layers, all as specified in the Contract Documentation."

Add the following payment item:

“Item Description Unit
C9.1.17 Surface regularity payment adjustment ...................... prime cost (PC) sum
The prime cost sum makes allowance for the payment adjustment where applicable. The
adjustment shall be calculated as the cumulative monetary value of each 100 m section of
the completed surface layer as measured and paid under item C9.1.5, multiplied by the
applicable payment adjustment factor obtained from Table A9.1.8-3.

No mark-up is payable on this item.”

GUARANTEES AND COMPLIANCE CERTIFICATES
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COTO CHAPTER 10: SURFACE TREATMENTS

SECTION 10.1: GENERAL REQUIREMENTS FOR SURFACE TREATMENTS

PART A:

A10.1.3

A10.1.5

SPECIFICATION
GENERAL
A10.1.3.2 Weather limitations

In the 15t paragraph, add the following new sub-clause:

o “If the permeability of the surface (utilising the Marvil test — SANS 3001-BT12)
indicate medium or high permeability (i.e. the water level reached the 50mL mark
within 3 minutes), no sealing shall be done for 1000°C.hours after rain.”

Delete the 1t sentence of the 2" paragraph, and replace with the following:
“No seal work will be allowed in the Seal Embargo Period defined in the Contract
Documentation, unless otherwise specified in the Contract Documentation.”.

A10.1.3.14 Nominal rates of application for tender purposes

In the 15t sentence of the 2" paragraph, after the wording: “...used in the various types of
seals”, add the following: “,as specified in the Contract Documentation”.

b) Multiple stone seals

In Table A10.1.3-4 for Nominal size of aggregate of 7.1mm, add “1.1” as the nominal rate
of binder application for penetration coat in I/m? for Hot applied homogeneous modified
bitumen at spray temperature.

In Table A10.1.3-4 for Nominal size of aggregate of 7.1mm (for 15t layer of split application),
add “n/a” as the nominal rate of binder application for penetration coat in I/m? for Hot applied
homogeneous modified bitumen at spray temperature.

e) Nominal binder application and aggregate spread rates for Cape seals (Slurry
component)

Delete Table A10.1.3-7, and replace with the following:

“Table A10.1.3-7: Nominal spread rate of slurry for Cape seals
Nominal size of | First layer of slurry | Second layer of slurry
aggregate (mm) | (m?per m?) (m? per m?)

20 190 365

14 200 -

10 335

g) Cover sprays

Replace the 1st paragraph with the following: “The nominal application rate of a diluted
emulsion cover spray as specified, shall for tender purposes be 0,35 I/m?2 residual cold
bitumen.”.

MATERIALS

A10.1.5.7 Precoating fluid

Add the following new paragraph: “The precoating fluid shall be a low viscosity bitumen-
based product containing petroleum cutters and a chemical adhesion agent. It shall comply

with the specifications as provided in the SABITA Manual 30: Requirements for stone
precoating fluids.”.
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A10.1.6

PART C:

CONSTRUCTION EQUIPMENT
A10.1.6.1 Binder distributor

In the last paragraph replace the 15t sentence with the following: “The transverse
distribution of spray flares shall be field verified according to SANS 3001-BT25 and Clause
A20.1.5.9 of Chapter 20 and by visual observations to ensure a uniform transverse
distribution of binder.”.

A10.1.6.2 Chip spreaders

In the last paragraph delete the 27 bullet and replace with the following:
“ of spreading Grade C aggregate, Graded aggregate and Sand- or Grit seals.”.

MEASUREMENT AND PAYMENT

(i) Preamble

Add the following new paragraph:

“ltems C10.1.27 and C10.1.28 are only applicable for bituminous surface treatments

constructed in terms of Part D: Guarantees and Compliance Certificates.”

Item Description Unit

C10.1.2 Single seals including a cover spray, if specified (indicate grade of
aggregate and type of binder) spreading the aggregate by (state: walk
behind spreader or by hand):

Replace the 15t two item description paragraphs with the following:

“The unit of measurement for item C10.1.1 and C10.1.2 shall be square metre of completed

and accepted seal in accordance with the approved method statement and additional

instructions.

The nominal rates for single seals indicated in A10.1.3.14(a) and for cover sprays indicated
in A10.1.3.14(g), shall apply.”.

C10.1.3 Multiple stone seals including a cover spray, if specified using:

Replace the 1st sentence of the 2" paragraph of the item description, with the following:
“The nominal rates for multiple stone seals indicated in A10.1.3.14(b) and for cover sprays
indicated in A10.1.3.14(g), shall apply.

C10.1.4 Embargo period effects

In the 1st paragraph of the item description, delete reference to: “C10.1.6.1”, and replace
with: “C10.1.4.1".

In the 27 paragraph of the item description, delete reference to: “C10.1.6.2”, and replace
with: “C10.1.4.2”.

C10.1.6 Sand or Grit seals using (state: walk behind spreader or by hand):
Replace the 15t two item description paragraphs with the following:

“The unit of measurement for item C10.1.5 and C10.1.6 shall be square metre of completed
and accepted seal in accordance with the approved method statement and additional
instructions.

The nominal rates for sand or Grit seals indicated in A10.1.3.14(c) shall apply.”.

C10.1.11  Application of cover spray

In the 2r9 paragraph of the item description, delete reference to: “A10.1.3.15”, and replace
with: “A10.1.3.14”.
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C10.1.12 Application of cover spray by hand

In the 27 paragraph of the item description, delete reference to: “A10.1.3.15”, and replace
with: “A10.1.3.14”.

PART D: GUARANTEES AND COMPLIANCE CERTIFICATES

D10.1.5 VISUALLY ASSESSED PROPERTIES
D10.1.5.4 Acceptance criteria

In note 3 below Table D10.1.5-3, delete “‘May 2016” and replace with “Latest version”.
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COTO CHAPTER 11:  ANCILLARY ROAD WORKS

SECTION 11.4: ROAD RESTRAINT SYSTEMS

PART A: SPECIFICATION

A11.4.1 SCOPE
Delete the last paragraph, and replace with the following:
“Moveable vehicle restraint systems required for traffic accommodation during construction
and truck mounted attenuators are also specified in Clauses A1.5.6.1, A1.5.6.3 and
A1.5.7.11 of Chapter 1.”.

SECTION 11.6: ROAD SIGNS

PART A: SPECIFICATION

A11.6.7 EXECUTION OF THE WORKS
A11.6.7.5 Erecting road signs
b) Excavation and backfilling
In the 1st sentence of the 2" paragraph, before “Section A13.4 of Chapter 13”, add the
following:
“Section A13.2, Section A13.3 and”.

PART C: MEASUREMENT AND PAYMENT
Item Unit
C11.6.1 Road signboards with painted or coloured semi-matt background.
Symbols, lettering and borders in semi- matt black or in Class | retro-reflective
material, where the sign board is constructed from:
Add the following new pay item:
“C11.6.1.13 Moveable barricade/road sign combination (signboard material, background,
symbol retro-reflective class and size indicated) number (No)
The unit of measurement for item C11.6.1.13 shall be the number of moveable barricades,
complete with road signs provided.
The tendered rate for item C11.6.1.13 shall include full compensation for providing and
erecting each moveable barricade and signs and shall also include full compensation for
moving the barricade as and when required.”

SECTION 11.7: ROAD MARKINGS AND ROAD STUDS

PART A: SPECIFICATION

A11.7.5 MATERIALS

A11.7.5.2 Materials
a) Marking materials
(i)  Thermoplastic road marking material

In the 4% paragraph, delete “mcd/m?.lux”and replace with “mcd/m?2/lux”.
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PART C: MEASUREMENT AND PAYMENT
Item Unit
C11.7.3 Thermoplastic road marking

Amend the retro-reflective luminance unit to be “mcd/m2/lux”.
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COTO CHAPTER 12: GEOTECHNICAL APPLICATIONS

SECTION 12.5: SHOTCRETE

PART A:

A12.5.7

PART C:

SPECIFICATION

EXECUTION OF THE WORKS

Preconstruction trial panels

Add “A12.5.7.21” before the heading “Preconstruction trial panels”.

MEASUREMENT AND PAYMENT

Item Unit
C12.5.4 Shotcrete (of specified thickness or volume):

Amend the unit for item C12.5.4.4 Dental shofcrete, to “cubic metre (m3)”.

SECTION 12.6: MECHANICALLY STABILISED EARTH AND GABIONS

PART A:

A12.6.8

SPECIFICATION
WORKMANSHIP
A12.6.8.1 MSE Walls
b) Concrete facings

Replace the letter “W” with “durability” in the first sentence.

SECTION 12.10: HARD EXCAVATION BY BLASTING

PART A:

A12.10.5

PART C:

SPECIFICATION

MATERIALS

A12.10.5.1 Explosives

b) Controlled bulk blasting

Add the following at the end of the 2" paragraph:

“The use of pumped emulsions for controlled bulk blasting will only be permitted if emulsion
ingress into rock fissures is prevented and the emulsion is encapsulated and separated
from the blast hole.”.

MEASUREMENT AND PAYMENT

Item Unit
C12.10.1 Excavation in hard rock using controlled blasting techniques

Add the following at the end of the pay item specification:

“Where the excavated material is not to be utilised in earthworks or layerworks, the volume
measured for payment shall be the tight volume of excavated material.”.
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Add the following new pay item:
“Item Description Unit
C12.10.8 Ground vibration, air blast and fly rock monitoring lump sum
The unit of measurement for the monitoring as required shall be the lump sum.
The tendered rate shall include for the monitoring of all blasts as per the specification and
shall include the services of an independent specialist, providing and operating all
equipment necessary to successfully monitor all blasting operations and for compilation of
all reports.”

SECTION 12.11: GEOSYNTHETICS

PART A: SPECIFICATION

A12.11.5 MATERIALS
Add the following sub-clause:

“A12.11.5.4 Grade Classification

The Grade classification for Geosynthetics is specified in the Contract Documentation.”
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COTO CHAPTER 13:  STRUCTURES

SECTION 13.1: FOUNDATIONS
PART B: LABOUR ENHANCEMENT
B13.1.7 EXECUTION OF THE WORKS

B13.1.7.4 Utilisation of excavated material

Delete reference to: “100 m” and replace with “50 m”.,

SECTION 13.3: STEEL REINFORCEMENT

PART A:

A13.3.8

SPECIFICATION
WORKMANSHIP
A13.3.8.4 Tolerances
b) Concrete cover

Delete reference to “Clause A13.4.8.1a)(iv)” and replace with: “Clause A13.4.8.1a)(v)".

SECTION 13.4: CONCRETE

PART A:

A13.4.2

A13.4.7

SPECIFICATION

DEFINITIONS

Fresh phase of concrete

Add the following at the end of the definition of “Fresh phase of concrete”:
“This is also known as the plastic phase.”.

Add the following definition between “Fresh phase of concrete” and “Hardened phase of
concrete”:

“Hydration or curing phase — this is concrete that is no longer a semi-liquid but has not
yet reached a solid state.”

EXECUTION OF THE WORKS

A13.4.7.12 Placing and Compaction

b) Placing

Delete the 3 sentence of the 15t paragraph and replace with the following:

“The Contractor shall not be permitted to pour unless the specific method statement for that
pour has been accepted by the Engineer.”
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SECTION 13.7: JOINTS

PART A: SPECIFICATION

A13.7.4 DESIGN BY CONTRACTOR / PERFORMANCE BASED SYSTEMS
A13.7.7.4 Proprietary expansion joints
c) Installing the expansion joints

Delete the guarantee periods for the deck expansion joints, and replace with the following
guarantee periods:

“Proprietary joints - 15years
Asphalt plug type joints - 10 years
Elastomeric glands - 15years”.
SECTION 13.8: ANCILLARY STRUCTURAL ELEMENTS

PART A: SPECIFICATION
A13.8.7 EXECUTION OF THE WORKS
A13.8.7.2 Drainage for structures
d) Crushed stone in drainage strips behind walls
Delete “19 mm nominal size” and replace with “20 mm nominal size”.
PARTC: MEASUREMENT AND PAYMENT
Item Unit
C13.8.2 End blocks

Delete the last sentence of the second paragraph.
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COTO CHAPTER 14: REPAIR AND REHABILITATION OF STRUCTURES

SECTION 14.2: CORROSION SURVEY METHODS AND TESTING OF NEAR SURFACE

PART C:

CONCRETE PROPERTIES
MEASUREMENT AND PAYMENT
Item Unit
C14.2.1 Delamination Survey
Add the following at the end of the pay item specification:
“The tendered rate for delamination survey using extracted core samples, shall also include
the establishment of coring equipment, the moving of the coring equipment, the coring of
samples and the filling and repairing of the cored holes.”
Item Unit
C14.23 Concrete compressive strength
Add the following at the end of the pay item specification:
“The tendered rate for concrete compressive strength testing using extracted core samples,

shall also include the establishment of coring equipment, the moving of the coring
equipment, the coring of samples and the filling and repairing of the cored holes.”

SECTION 14.3: DEMOLITION AND REMOVAL OF STRUCTURAL CONCRETE

PART A:

A14.3.7

SPECIFICATION

EXECUTION OF THE WORKS

A14.3.7.3 Demolition of entire structural members
a) Concrete members

Add the following after the 3 paragraph:

“If the concrete is to be re-used and not removed to a disposal site, the requirements shall
be indicated in the Contract Documentation.”
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COTO CHAPTER 20: QUALITY ASSURANCE

SECTION 20.1: TESTING MATERIALS AND JUDGEMENT OF WORKMANSHIP
PART A: SPECIFICATION
A20.1.2 DEFINITIONS
Independent site laboratory
In the definition of “Independent site laboratory”, add the following:
‘Independent Site laboratory in COTO is equivalent to the combined laboratory in the
Employer documentation”
A20.1.4 PUBLISHED TEST METHODS
A20.1.4.8 Testing of asphalt
Add the following new paragraph:
“Sabita Manual 39: Laboratory Testing Protocols for Binders and Asphalt, shall be
implemented together with the asphalt tests listed.”
Delete reference to: “Sabita Manual 35 for Design and Use of Asphalt in Road Pavements:
Determining the Richness Modulus of EME asphalt mixes.”
and replace with “Sabita Manual 33 for Design Procedure for High Modulus Asphalt (EME):
Determining the Richness Modulus of EME asphalt mixes.”
A20.1.5 UNPUBLISHED TEST METHODS
A20.1.5.6 Tests on structural elements
c) Tests on piles
Below Table A20.1.5-3 add the following note:
“The units for Oxygen permeability index, Water Sorptivity and Chloride conductivity are
as provided in Chapter 13.”.
A20.1.7 ACCEPTANCE CONTROL BY STATISTICAL JUDGEMENT PRINCIPLES

A20.1.7.2 Taking samples
a) Stratified random sampling
Add the following new paragraph:

“Where the SARDS Laboratory module is used, the sampling locations must be as per the
software. The Engineer may specify additional sampling locations.”

b) Minimum samples per lot
Add the following new paragraph:
“Where the SARDS Laboratory module is used, the number of samples per lot must be as

per the software, as a minimum. The Engineer may specify additional numbers of samples.
The Number of samples must be sufficient to meet the requirements of TMHS5.”
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A20.1.7.5 Assessment Methods

b)

Judgement plans

Add the following new sub-clause (iii) and renumber the existing sub-clause (iii) to (iv) and

(iv) to (v):
“(iii)  Judgement Plan C

Judgement Plan C is for judging measurements of the levels and thicknesses of
pavement layers. In accordance with this plan, the compliance of the individual
results only with the specified requirements is determined and the variability of test
results is not computed.”

Add the following new sub-clause (e):

“(e)

Application of Judgement Plan C

Surface levels and layer thicknesses shall be judged in accordance with the following
procedure:

(i)

(i)

(iii)

(iv)

Taking the levels

Level measurements shall be taken in a random pattern, before and after a layer
has been constructed, and levels shall be taken at exactly the same point before and
after construction. Layer thicknesses will then be determinable as the difference
between the pre- and post-construction levels, but may be supplemented by
determinations made by means of holes made in the layer.

The number of measurements of layer thicknesses shall be at least 30 (thirty), and
that of surface levels at least 50 (fifty). Larger sample sizes will give more reliable
results.

In the case of asphalt layers, the engineer may require that layer thicknesses be
determined only by means of measurements taken on drilled cores, in which case
the minimum number of cores shall be 20 (twenty) per lot and not 30 (thirty).

For rehabilitation or repair work the number of measurements shall be as specified
in the Contract documentation or as directed by the engineer.

Calculating the deviations

Compute the difference between the specified level or thickness and the actual level
or thickness. Compute the mean thickness of the layer.

Identifying outliers

Check this work by remeasuring any results which may possibly be defective.
Assessing the results

The following criteria will apply when results are assessed:

Surface levels

The lot will comply with the requirements specified for surface levels if at least 90%
of all surface levels are within the Hgo tolerance specified in each case, before any

level corrections are made.

Individual spots, where the surface level deviates by more than the Hmax tolerance,
specified in each case, shall be repaired to bring them to within the Hgo tolerance.

2. Layer thickness
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Individual spots, where the actual thickness is less than the specified thickness
minus the Dmax tolerance specified in each case, shall be locally repaired to bring
them within the Dgo tolerance.”

PART C: MEASUREMENT AND PAYMENT

C20.1.5 Financial contribution for an independent commercial laboratory

Delete reference to: “site/”.
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SOUTH AFRICAN NATIONAL ROADS AGENCY SOC LIMITED

CONTRACT SANRAL X.003-080-2024/1

FOR AD-HOC STRUCTURAL AND DRAINAGE SERVICES IN THE SOUTHERN REGION -
EMERGENCY REPAIR WORKS (REPAIR OF CICIRA RIVER BRIDGE B4117 AND CULVERT C0246
(EFATA) ON THE R61 SECTION 7 KM 43.6)

SECTION B: SPECIFICATION DATA

Notes to tenderer:

1. In certain clauses, the Standard Specifications allow a choice to be specified in the
Contract Documentation or Project Specifications between alternative materials or
methods of construction and for additional requirements to be specified to suit a particular
contract. Details of such alternatives or additional requirements applicable to this contract
are contained in this Section B: Specification Data.

2. The number of each clause and each payment item in this part of the project specifications
follows the numbering format of the COTO standard specifications. Where, however, a
clause has been amended under Section A2, the clause number is prefixed with a “P” in
this Section.
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COTO CHAPTER 1: GENERAL
CH | SEC | CL SUB-CLAUSE SPECIFICATION DATA
1 GENERAL
A1.1 GENERAL PREAMBLE
PA1.1.2 | DEFINITIONS
Conditions of Contract | The Conditions of Contract for Construction for
Building and Engineering Works designed by the
Employer as published by the International
Federation of Consulting Engineers First Edition
1999, shall apply.
Site / Site of the Works | The limits of construction is provided in the
relevant Drawings in Volume 5 and defined in
Part C4, clause C4.
C1.1 GENERAL PREAMBLE
A1.2 GENERAL
REQUIREMENTS AND
PROVISIONS
A1.2.3 GENERAL
A1.2.3.3 Environmental | The requirements of the Environmental Officer is
management indicated in Section C.

A1.2.3.4 Extension of
time for delays caused
by rainfall

c) Method 3 (Critical
path method without
consequential delays)

Method 3 (Critical path method without
consequential delays) is specified. The value of
“N”is 4.

The calculation of payment for approved
extensions of time granted for delays caused by
rainfall, shall be calculated in accordance with
Clause A20.1 in Part C.1.2.2 — Contract Data.

A1.2.3.9 Monthly
reports

Other information to be included in monthly

progress reports are as follows:

a) Information as required in terms of
Conditions of Contract Clause 4.21
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CH

SEC

CL

SUB-CLAUSE

SPECIFICATION DATA

Reporting of training, empowerment, capacity
building, small contractor development, labour
and staff employment and any such aspects shall
be extracted from the Employer's Integrated
Transportation Information System (ITIS)), as
required in terms of Conditions of Contract Clause
4.21.

The Contractor shall update the ITIS system with
the required information and documentation as
required by the ITIS system.

ITIS currently consist of the following platforms:

e |TIS Web — Web enabled portal providing
online access to various functions, workflows
and reports.

e |TIS Desktop — Offline data capture tool
enabling the capture of information offline,
validation and then synchronisation of data
with the ITIS database.

e |ITIS Mobile — Application (Android 6 or later)
that allows the in-field capture of information
using a smart phone or tablet (must have
camera and GPS), validation and then
synchronisation of data with the ITIS
database.

The Employer has several ITIS modules running
on any of the above ITIS platforms which affect
the Contractor, who will need to use some of
these modules to perform certain procedures and
to provide required information. The current
module applicable to this contract and its
description is as follows:

e Project Information Module — uploading of

employment and training data;

Users are to register as a service provider

utilising the following link:
https://itis.nra.co.za/Portal/

Manuals for the various functions can be
downloaded utilising the following links:

Project Information User Manual —
https://itis.nra.co.za/Portal/Modules/ProductLicensing/MVC/M
anuals/ITIS%20Desktop%20Project%20Information%20Mod
ule%20-%20User%20Manual.pdf

Desktop Installation Manual —
https://itis.nra.co.za/Portal/Modules/ProductLicensing/MVC/M
anuals/ITIS%20DeskTop%20-%20Installation%20Manual.pdf

Support Manual —
https://itis.nra.co.za/Portal/Modules/ProductLicensing/MVC/M
anuals/ITIS%20Support%20Service%20Desk%20User%20M
anual.pdf

A1.2.3.10 Notices,
signs and
advertisements

Details of the contract sign board is provided in
Drawing will be provided.
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WORKS

CH | SEC | CL SUB-CLAUSE SPECIFICATION DATA
A1.2.3.12 Ownership of | No non-usable assets are envisaged to be
assets and disposal of | generated by this contract.
non-usable assets
A1.2.3.13 Prevention of | No structures are envisaged to be affected by
damage to nearby excessive ground vibrations.
properties and services
PA1.2.3.15 Routine All the routine maintenance responsibilities
maintenance relating to the deviations to be constructed.
The Contractor shall take over the specified
maintenance responsibility of the site extent on
the date of Access to site
The backfilling for patching shall be done in
accordance with the requirements of Chapter 8 .
Any potholes which occur on the road surface
shall be temporarily repaired within 24 hours
after being recorded.
A1.2.3.18 Stakeholder Additional requirements related to structured
liaison engagement with project Stakeholders and
affected Communities, as well as guidance on
the selection and the enhanced utilisation and
development of Targeted Labour and Targeted
Enterprises is provided in Section D1000.
A1.2.3.20 Road safety A Work zone traffic management audit as well as
audits a Pre-opening stage road safety audit, shall be
carried out.
A1.2.3.22 The Contractor shall be responsible for applying
Wayleaves/Agreements | for the following wayleaves:
and Permits e Fibre
e Electricity
e Telkom
A1.2.7 EXECUTION OF THE
WORKS
PA1.2.7.1 Programme
of work
a) General A scheme 1 programme shall apply.
A1.2.7.4 Work on, over, | Fibre cables are present; the contractor is to
under or adjacent to make his own investigations and provisions.
utilities
A13 CONTRACTOR'’S SITE
ESTABLISHMENT AND
GENERAL
OBLIGATIONS
A1.3.3 GENERAL
A1.3.3.1 Construction The contractor is to source their own location for
camps the construction camp
A1.4 FACILITIES FOR THE
ENGINEER
PA1.4.3 | GENERAL The contractor to provide facilities for the
engineer is itemised in the pricing schedule
A1.4.7 EXECUTION OF THE

A1.4.7.1 Offices and
laboratories
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CH | SEC | CL SUB-CLAUSE SPECIFICATION DATA
a) General The site office shall be supplied with three-phase
electricity.
b) Offices As per pricing schedule
f) Ablution unit No separate shower and change room is to be
provided
A1.4.7.2 Housing
A1.4.7.3 Services
b) Water, electricity Should no constant supply of electricity be
and gas available, the contractor shall supply a generator
A1.5 ACCOMMODATION OF
TRAFFIC
A1.5.3 | GENERAL
A1.5.3.2 General
requirements
A1.5.6 | CONSTRUCTION
EQUIPMENT
A1.5.6.1 Traffic control
facilities
A1.5.7 EXECUTION OF THE
WORKS
A1.5.7.3 Stop go traffic is currently in operation and will
Accommodation of be allowed for the duration of the contract
traffic where the road
is constructed in half
or partial widths
A1.7 LOADING AND
HAULING
A1.7.7 EXECUTION OF THE The Contractor must provide the Engineer with
WORKS the certified carrying capacity of each vehicle
before any construction materials can be
transported.
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COTO CHAPTER 2: SERVICES
CH |SEC |CL SUB-CLAUSE SPECIFICATION DATA
2 SERVICES
A2.1 GENERAL
REQUIREMENTS AND
TRENCHING FOR
SERVICES
A2.11 SCOPE
A2.1.2 DEFINITIONS
A2.1.3 GENERAL
A2.1.3.1 Installation of | The contractor reinstate the fibre ducts, extent
new services to be determined on site
A2.1.3.2 Location,
identification,
protection and
relocation of existing
services
a) Existing as-built The Contractor is to obtain all existing service
records drawings prior to commencement of the works
b) Location of existing | The Contractor is to verify all existing services
services indicated on the as-built records prior to
commencement of works
A2.2 DRY SERVICES
A2.2.1 SCOPE
A2.2.1.1 General note In certain SANS documents referred to in this
Section the term “specified in the scope of
work” is used. For the purposes of this
specification the term shall be deemed to
mean “specified in the Contract
Documentation”.
A2.2.5 MATERIALS
A2.2.5.1 Ducts and
sleeves
b) High Density
Polyethylene (HDPE)
ducts
(i) HDPE ducts installed | Ducts shall be a pliable type
by trenching
Ducts shall be joined using suitable sleeve
type couplings with rubber sealing O-rings
A2.2.8 WORKMANSHIP
A2.2.8.2 Proving ducts
C2.2 DRY SERVICES
PART C:
MEASUREMENT AND
PAYMENT
C2.2.6 Duct accessories - "The tendered rates shall include full
(markers, marking, compensation for the manufacture, delivery
draw wires and end and installation of the markers, draw wires,
caps etc.) end caps, plugs or other accessories complete
as specified or for completing the marking on
kerbs as specified"
C2.2.8 Covers and frames for | "The tendered rates shall include full
duct handholes, compensation for the manufacture, delivery
manholes and access | and installation of the covers and frames
chambers complete as specified"
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CH |SEC |CL SUB-CLAUSE SPECIFICATION DATA
C2.29 Install duct handhole, "The tendered rates shall include full
manhole and access compensation for the installation of the covers
chamber covers and and frames complete as specified "
frames provided by
others
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COTO CHAPTER 8: PRETREATMENT AND REPAIR OF EXISTING LAYERS

CH | SEC | CL SUB-CLAUSE

SPECIFICATION DATA

8 PRETREATMENT
AND REPAIR OF
EXISTING
LAYERS

A8.8 PATCHING AND
EDGE BREAK
REPAIR

A8.8.5 | MATERIALS

A8.8.5.3 Backfill
material

Table A8.8.5-2:
Backfill material

Backfill material

Specification

BTB

Existing base material to be stabilised

Continuously graded
Asphalt Base 80mm
depth (28mm
maximum aggregate
size using 60/70
penetration grade
bitumen

Existing base material
stabilised with 2.5%
cement
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COTO CHAPTER 9: ASPHALT LAYERS
CH |SEC |CL SUB-CLAUSE SPECIFICATION DATA
9 ASPHALT LAYERS
A9.1 ASPHALT LAYERS
A9.1.2 | DEFINITIONS
Asphalt mix types 30mm thick:
Layer Mix Category: Sand Skeletal Mix
Grading Type: Medium Continuous
Graded NMPS: 10mm
Binder Type: A-E2 Binder
Design Level: 1B
Surface Patches:
Layer Mix Category: Sand Skeletal Mix
Grading Type: Medium Continuous
Graded NMPS: 10mm
Binder Type: A-E2 Binder
Design Level: 1B
A9.1.4 | DESIGN BY THE
CONTRACTOR
A9.1.4.1 Mix Designs Mix Design Level Requirement : Level IB
A9.1.6 | CONSTRUCTION
EQUIPMENT
A9.1.6.3Paver No reduction to the levelling beam lengths is
proposed
A9.1.6.5Rollers Only oscillating type vibratory compaction
equipment may be used on bridge decks.
A9.1.7 | EXECUTION OF THE
WORKS
A9.1.7.5Bond coat No change to the bond coat specification is
proposed
A9.1.8 | WORKMANSHIP
A9.1.8.8 Sampling
b) Coring of completed | The Contractor shall provide suitable coring
layers machines capable of cutting 100mm or 150mm
diameter cores from the completed asphalt
layers.
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COTO CHAPTER 11:  ANCILLARY ROAD WORKS
CH |SEC |CL SUB-CLAUSE SPECIFICATION DATA
11 ANCILLARY ROAD
WORKS
A11.4 ROAD RESTRAINT
SYSTEMS
A11.4.5 | MATERIALS
A11.4.5.2 Materials
a) Steel guardrails for | As per COTO Specification
erection on timber
posts
c) Guardrail posts Timber guardrail posts and spacer blocks
shall be treated in accordance with SANS
10005 with creosote that complies with SANS
616.
A11.4.7 | EXECUTION OF THE
WORKS
A11.4.7.2 Construction | Labour intensive method for construction of
of guardrails on timber | guardrails to be utilised
posts
A11.4.7.4 Construction | Labour intensive method for construction of
of concrete barrier guardrails to be utilised
systems
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COTO CHAPTER 14:

REPAIR AND REHABILITATION OF STRUCTURES

CH

SEC

CL

SUB-CLAUSE

SPECIFICATION DATA

14

REPAIR AND
REHABILITATION OF
STRUCTURES

A14.1

ACCESS FOR BRIDGE
REHABILITATION

A141.3

GENERAL

Rope access will be permitted

A14.2

CORROSION SURVEY
METHODS AND
TESTING OF NEAR
SURFACE CONCRETE
PROPERTIES

A14.2.7

EXECUTION OF THE
WORKS

A14.2.7.4 Ingress of
aggressive chemicals
or environmental
agents

a) Carbonation depth

(i) Extraction of core
sample

Required core drill depths and locations shall
be determined by the Engineer when
required

A14.4

SURFACE AND
STRUCTURAL REPAIR
OF CONCRETE
MEMBERS

A14.4.5

MATERIALS

A14.45.2
Cementitious mortar
or concrete

For vertical and overhead surfaces 10mm to
50mm thick, Sika Rep LW or similar
approved is to be used.

d) Performance
requirements for
cementitious mortar or
concrete

A14.4.5.5 Proprietary
cementitious repair
systems

a) Primer for Steel
Surfaces

SikaTop — Armatec 110EC or similar
approved — 2mm thick

b) Adhesion promotor
for concrete surfaces

Sika MonoTop 610 or similar approved —
2mm thick

d) Curing of repaired
surface

Sika Antisol 15 or similar approved applied
according to the manufacturer’s
specifications

A14.5

ANCHORING OF
REINFORCEMENT,
GROUTING AND
CRACK INJECTION

A14.5.5

MATERIALS

A14.5.5.1 Anchoring
adhesive

Horizontal holes and overhead surfaces —
Sika Anchorfix -3+ or similar approved.

Vertical holes — Sikadur 32N, Sikadur 42 ZA
or similar approved.

A14.5.5.2 Grout
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CH |SEC CL SUB-CLAUSE SPECIFICATION DATA
a) Cementitious grout | Up to 100mm thick — Sika Grout 212 or
similar approved.
Up to 200mm thick — Sikacrete 214 or similar
approved.
c) Working
characteristics of
grout
(i) Strength The compressive strength after 24hrs shall
development, cure time | be as per the manufacture’s specifications
and environmental
conditions
A14.5.5.3 Crack
injection and crack
filling
a) Adhesive Sikadur 52 ZA or similar approved
A14.5.7 | EXECUTION OF THE
WORKS
A14.5.7.3 b) Crack The crack preparation shall be in accordance
preparation with the typical details indicated on the
drawings
COTO CHAPTER 20: QUALITY ASSURANCE
CH |SEC |CL SUB-CLAUSE SPECIFICATION DATA
20 QUALITY ASSURANCE
A20.1 TESTING MATERIALS
AND JUDGEMENT OF
WORKMANSHIP
A20.1.3 | TESTING METHODS
A20.1.3.3 The Costs of
Testing
a) Material and Testing will be undertaken by an Independent
workmanship for Commercial Laboratory as described under
quality control COTO Clause A20.1.3.3 a)(i)2.
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SPECIFICATION DATA FOR SANRAL STANDARD SPECIFICATION SECTIONS
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SECTION CL SUB-CLAUSE SPECIFICATION DATA
SECTION ENVIRONMENTAL
C MANAGEMENT PLAN
C1004 ADMINISTRATION OF
ENVIRONMENTAL
OBLIGATIONS
(d) The Designated / DEO means: Designated Environmental
Dedicated Environmental | Officer
Officer (DEO)
C1012 PROJECT SPECIFIC Refer to C1012 for project specific
CONDITIONS specifications.
The Employer will consider monitoring and
reporting in terms of a sustainability rating tool
and the Contractor will be required to engage
through its appointed DEO with the ECO to
provide all the relevant information.
SECTION STAKEHOLDER AND
D COMMUNITY LIAISON
AND TARGETED
LABOUR AND
TARGETED
ENTERPRISES
UTILISATION AND
DEVELOPMENT
D1002 DEFINITIONS AND
APPLICABLE
LEGISLATION

D1002.01 Definitions

(b) Project Impact Area

The Project Impact Area is King Sabata
Dalindyebo Local Municipality

(d) Contract Participation
Goal (CPG)

i. Specific Goal for Targeted Enterprises is

Minimum of 30% of the Final Contract
Value by the end of the contract to
Targeted Enterprises.

ii. Specific Goal for Targeted Labour is a
minimum of 6% of the Final Contract
Value by the end of the contract to
Targeted Labour

The Final Contract Value for purposes of this
clause is defined in clause D1003.04

(g) Corporate Social
Investment (CSI)

Not Applicable

(w) Target Area(s)

For Targeted Labour: King Sabata
Dalinyebo Local Municipal Area

(x) Targeted Enterprise

Target Group for Targeted Enterprise:
a. EMEs or QSEs which are at least 51%
owned by black people.
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(cc) Targeted Labour

Target Group for Targeted Labour:
a. Unemployed black people who:
i. are citizens of the Republic of south
Africa by birth or descent; or
ii. became citizens of the Republic of
South Africa by naturalisation before 27
April 1994; or
iii. became citizens of the Republic of
South Africa by naturalisation on or
after 27 April 1994 and who would
have been entitled to acquire
citizenship by naturalisation prior to
that date; or
b. unemployed women who are South
African citizens; or
c. unemployed youth (not attending and not
required by law to attend an educational
institution) as defined in the National
Youth Commission Act (Act 19 of 1996);
or
d. unemployed people with disabilities as
defined in the Code of Good Practice on
employment of people with disabilities
issued under the Employment Equity Act
(Act 55 of 1998); or
e. unemployed black military veterans who
qualify to be called a military veteran in
terms of the Military Veterans Act (Act 18
of 2011);

D1003

TARGET GROUP
PARTICIPATION

D1003.04 Contract
Participation Goal (CPG)

Specific sub-Goals for
minimum contributions by
specific Target Groups for

Targeted Labour:

i)  Unemployed black
persons who are
youth

30% of Targeted Labour value

i)  Unemployed black
persons who are
people with
disabilities

0.5% of Targeted Labour value

iii)  Unemployed black
persons who are
women;

30% of targeted labour value

iv)  Unemployed black
persons who are
military veterans

1.5% of Targeted Labour value

Specific  sub-Goals for
minimum contribution by
specific Target Groups for
Targeted Enterprises:

i) Targeted Enterprise
with 251%
ownership by Youth

Minimum of 5% of the Final Contract Value

ii) Targeted Enterprise
with 251%
ownership by
Women

Minimum of 5% of the Final Contract Value
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iii)  Targeted Enterprise
with 251%
ownership by
Military veterans

Minimum of 1% of the Final Contract Value

iv)  Targeted Enterprise
with 251%
ownership by
Disabled persons
(Differently abled)

Minimum of 0.5% of the Final Contract
Value

V) Targeted
Enterprises who are
public transport
operators

Minimum of 1% of the Final Contract Value

vi)  Targeted Enterprise
with CIDB 1 or 2
grading

Minimum of 10% of the Final Contract Value

vii)  Targeted Enterprise
with CIDB 3 or 4
grading

Minimum of 10% of the Final Contract Value

D1003.05 Contract
Participation
Performance (CPP)

CPP Milestones applicable
for Target Enterprise
expenditure:

CPP Milestones no. 1,2,3,4 and 6 Shall
apply in table D1003.05.

D1008 WORK SUITABLE FOR Refer to D1008 for a project specific list of
EXECUTION BY possible work types suitable for Targeted
TARGETED Enterprises.

ENTERPRISES 1. Accommodation of Traffic
2. Minor Bridge Repairs (Crack Sealing,
Spall Repair)
3. Gabion Works
4. Installation of guardrails
5. Safety at site camp
6. Erection of site camp
7. Transportation of workers
8. Supply of materials
9. Training
D1010 TRAINING, COACHING,
GUIDANCE, MENTORING
AND ASSISTANCE
D1010.02 Developing the
TSDP
a) Skills Development
Requirements
i) Contract Skills The CSDG shall not be less than 2% of the
Development Goals Final Contract Value.
(CSDG)
The Final Contract Value for purposes of this
clause is defined in clause D1003.04
SECTION REQUIREMENTS OF THE
E OCCUPATIONAL
HEALTH AND SAFETY
ACT AND REGULATIONS
E1018 PROJECT SPECIFIC Refer to E1018 for project specific

CONSTRUCTION
REQUIREMENTS

specifications.
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SECTION
F
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SANRAL STANDARD SPECIFICATION SECTIONS

SECTION C: ENVIRONMENTAL MANAGEMENT PLAN
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SECTION C: ENVIRONMENTAL MANAGEMENT PLAN
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C1001

C1002

SCOPE

The South African National Roads Agency SOC Limited (SANRAL) recognises
environmental management as a key component of road infrastructure development and
as part of its Environmental Sustainability Framework has developed this Environmental
Management Plan (EMP) as a tool for continual improvement in environmental
performance.

This EMP prescribes the methods by which proper environmental controls are to be
implemented by the Contractor for construction and maintenance projects. The duration
over which the Contractor’s controls shall be in place cover the construction period of the
project as well as the limited time after contract completion defined by the Conditions of
Contract for Construction for Building and Engineering Works Designed by SANRAL
published by the Federation Internationale des Ingenieurs-Conseils (FIDIC) as the Defects
Notification Period (maintenance period).

The provisions of this EMP are binding on the Contractor during the life of the contract.
They are to be read in conjunction with all the documents that comprise the suite of
documents for this contract, particularly the conditions of any environmental authorisation
and associated site-specific Environmental Management Programme (EMPr). In the event
that any conflict occurs between the terms of the EMP and the project specifications or
environmental authorisation, the terms herein shall be subordinate.

The EMP is a dynamic document subject to similar influences and changes as are brought
by variations to the provisions of the project specification. Any changes to the EMP and/or
environmental authorisation cannot occur without being submitted to SANRAL who will
manage the process of amending the EMP.

The EMP identifies the following:

- Relevant parties and their responsibilities;

- Construction activities that will impact on the environment;

- Specifications with which the Contractor shall comply in order to protect the
environment from the identified impacts; and

- Actions that shall be taken in the event of non-compliance.

DEFINITIONS

Alien Vegetation: undesirable plant growth which includes but is not limited to all declared
category 1 and 2 listed invader species as set out in the Conservation of Agricultural
Resources Act (CARA), 1983 and the National Environmental Management: Biodiversity
Act (Act No. 10 of 2004). Other vegetation deemed to be alien are those plant species that
show the potential to occupy in number, any area within the defined construction area and
which are declared to be undesirable.

Construction Activity: any action taken by the Contractor, his sub-contractors, suppliers
or personnel during the construction process as defined in the contract documents.

Environment: the surroundings within which the contract exists and comprises land, water,
atmosphere, micro-organisms, plant and animal life (including humans) in any part or
combination thereof as well as any physical, chemical, aesthetic or cultural inter-
relationship among and between them.

Environmental Aspect: any component of a contractor’s construction activity that is likely
to interact with the environment.

Environmental authorisation: a written statement from a Competent Authority, with the
general and specific conditions and the EMPr recording its approval of an application for a
planned undertaking that triggers listed activities in the Environmental Impact Assessment
(EIA) regulations of the National Environmental Management Act (NEMA).

Environmental Impact: any change to the environment, whether desirable or undesirable,

that will result from the effect of a construction activity. An impact may be the direct or
indirect consequence of a construction activity.
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Environmental Impact Assessment (EIA): a systematic process of identifying, assessing
and reporting environmental impacts associated with an activity and includes basic
assessment and scoping and environmental impact reporting.

Environmental Management Plan: An Environmental Management Plan (EMP) is an
environmental management tool used to ensure that adverse impacts of the construction
and operation and decommissioning of a project are prevented and/or minimised, and that
the positive benefits are enhanced.

Environmental Management Programme (EMPr): A project-specific Environmental
Management Plan approved by a competent authority through an environmental impact
assessment process.

Road Reserve: a corridor of land, defined by co-ordinates and/or proclamation, within
which the road, including access intersections or interchanges, is situated. A road reserve
may, or may not, be bounded by a fence.

Site; the site is defined in the FIDIC Conditions of Contract and in the scope of works. It is
bound by the limits of construction as shown in the drawings or the title of the project and
extends to also include the following:

- Areas outside the construction zones where accommodation of traffic is placed;

- All borrowpits defined in the applications approved by the Department of Mineral
Resources (DMR);

- All haul roads constructed by the Contractor for purposes of access;

- Any non-adjacent sites specified in the contract documentation;

- The Contractor’s and his subcontractors’ camp sites.

For the purposes of this EMP, the site includes areas outside of, but adjacent to, the road
reserve that may be affected by construction activities.

Spoil material: is material that is unsuitable for construction of the road pavement and for
which no other useful purpose can be found in additional works on the project (e.g. for the
provision of protection berms). Such material requires spoiling at convenient areas to be
identified by the Engineer and/or Contractor within the Site. Spoil material does not require
removal to a designated landfill site unless it contains identifiable hazardous contaminants.

LEGAL REQUIREMENTS
(@) General

Construction shall be according to the best industry practices, as identified in the
project documents. This EMP, which forms an integral part of the contract
documents, informs the Contractor as to his duties in the fulfilment of the project
objectives, with particular reference to the prevention and mitigation of
environmental impacts caused by construction activities associated with the project.
The Contractor should note that obligations imposed by the EMP are legally binding
in terms of this contract. In the event that any rights and obligations contained in this
EMP contradict those specified in the standard or project specifications then the
latter shall prevail.

(b) Statutory and other applicable legislation
The Contractor is deemed to have made himself conversant with all legislation
pertaining to the environment, including provincial and local government ordinances,

which may be applicable to the contract.

Maijor environmental legislation, as amended from time to time, includes but is not
limited to the following:
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(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

Conservation of Agricultural Resources Act (Act No. 43 of 1983)

This act provides for control over the utilisation of the natural agricultural
resources of South Africa in order to promote the conservation of soil, water
sources and vegetation, as well as combating weeds and invader plants.

The Constitution (Act 6 of 1996)

The Constitution states that everyone has the right to an environment that is
not harmful to their health or well-being, and to have the environment
protected through reasonable legislative and other measures to prevent
pollution and ecological degradation; promote conservation and ensure
ecologically sustainable development and use of natural resources.

Mineral and Petroleum Resources Development Act (Act No. 28 of 2002)

This act makes provision for equitable access to, and sustainable
development of, minerals and petroleum resources.

National Environmental Management Act (NEMA), (Act No. 107 of 1998)

This act supports the Bill of Rights within the Constitution and highlights
principles of sustainable development including preservation of ecosystems
and biological diversity and avoidance, minimisation and remediation of
pollution and environmental degradation. It also sets the stage for the EIA
Regulations.

National Environmental Management: Air Quality Act (Act No. 39 of 2004)

This act provides reasonable measures for the prevention of pollution and
ecological degradation; and provides for specific air quality measures; for
national norms and standards regulating air quality monitoring, management
and control by all spheres of government.

National Environmental Management: Biodiversity Act (Act No. 10 of 2004)

This act makes provisions to accomplish the objectives of the United Nations’
Convention on Biological Diversity. SANRAL may be required to apply for
permits to conduct certain listed activities which, together with the listed
threatened or protected species, may be identified by the Minister.

Section 73 (3) of this act empowers a competent authority to direct a person
to take steps to remedy any harm to biodiversity resulting from the actions of
that person or as a result of occurrence of listed invasive species occurring on
land on which that person is the owner. Thus SANRAL may be directed to
remedy harm caused by listed invasive species.

National Environmental Management: Protected Areas Act (Act No. 57 of

2003)

This act provides for the protection and conservation of ecologically viable
areas representative of South Africa’s biological diversity, natural landscapes
and seascapes.

National Environmental Management: Waste Act (Act No. 59 of 2008)

This act aims to regulate waste management practices through provision of
national norms and standards, specific waste measures, licensing and control
of waste activities, remediation of contaminated land as well as providing for
compliance and law enforcement.
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C1004

(ix)  National Forests Act (Act No. 84 of 1998)

This act makes provision for promoting the sustainable management and
development of forests, and for the protection of certain forests and trees for
environmental, economic, educational, recreational, cultural, health and
spiritual purposes.

(x)  National Heritage Resources Act (Act No. 25 of 1999)

This act provides for an integrated and interactive system for identification,
assessment and management of South Africa’s heritage resources, and
empowers civil society to nurture and conserve their heritage resources.

(xi) National Water Act (Act No. 36 of 1998)

This act makes provision for the protection of surface water and groundwater
and their sustainable management for the prevention and remediation of the
effects of pollution, as well as for the management of emergency situations.

(xii) The South African National Roads Agency Limited and National Roads Act
(Act No. 7 of 1998)

This Act makes provision for a National Roads Agency for the Republic to
manage and control the Republic’s national roads system and take charge,
amongst others, of the development, maintenance and rehabilitation of
national roads within the framework of government policy.

ADMINISTRATION OF ENVIRONMENTAL OBLIGATIONS

Copies of this EMP shall be kept at the site office and must be distributed to all senior
contract personnel who shall familiarise themselves with its contents.

Implementation of this EMP requires the involvement of several stakeholders, each fulfilling
a different but vital role as outlined herein, to ensure sound environmental management
during the construction phase of a project.

(a)

(b)

(c)

SANRAL

SANRAL and anyone acting on SANRAL'’s behalf is accountable for the potential
environmental impacts of any activities that are undertaken and is responsible for
managing these impacts.

The Engineer

The Engineer has been appointed by, and acts for, SANRAL as its on-site
implementing agent and carries the responsibility to ensure that the Contractor
undertakes its construction activities in such a way that SANRAL'’s environmental
responsibilities are not compromised.

The Engineer will, within seven days of receiving a contractor’s request for approval
of a nominated Designated Environmental Officer (DEO), approve, reject or call for
more information on the nomination. The Engineer will be responsible for issuing
instructions to the DEO where environmental considerations call for action to be
taken.

If in the opinion of the Engineer the DEO is not fulfilling his/her duties in terms of this
EMP, the Engineer may, after discussion and agreement with SANRAL, exercise his
powers under FIDIC general conditions of contract and instruct replacement of the
DEO in writing and with stated reasons.

The Contractor

The Contractor is responsible for project delivery in accordance with the prescribed
specifications, among which this EMP shall be included.
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(d)

(e)

The Contractor shall receive and implement any instruction issued by the Engineer
relating to compliance with the EMP including the removal of personnel or
equipment.

Compliance with the provisions contained herein or any condition imposed by the
environmental approvals shall become the responsibility of the Contractor through
an approved Designated Environmental Officer (DEO). The Contractor shall
nominate a person from among his site personnel to fulfil this function and submit to
the Engineer for his approval the curriculum vitae of the proposed DEO. This request
for approval shall be given, in writing, at least fourteen days before the
commencement of any construction activity clearly setting out reasons for the
nomination, and with sufficient detail to enable the Engineer to make a decision.

The Designated/Dedicated Environmental Officer (DEO)

Once a nominated representative of the Contractor has been approved, he/she shall
become the DEO and shall be the responsible person for ensuring that the provisions
of this EMP are complied with during the life of the contract. The DEO shall submit
regular written reports to the Engineer, but not less frequently than once a month.

The DEO may undertake other construction duties unless Section B: Specification
Data, prescribes this position as ‘Full-time’ or ‘dedicated’ as opposed to the standard
position being ‘designated’. However, the DEQO’s environmental duties shall hold
primacy over other contractual duties and the Engineer has the authority to instruct
the Contractor to reduce the DEO’s other duties or to replace the DEO fif, in the
Engineer’s opinion, he/she is not fulfilling his/her duties in terms of the requirements
of this EMP. Such instruction will be in writing clearly setting out the reasons why a
replacement is required.

As a minimum the DEO shall have an accredited National Qualifications Framework
(NQF) level 6 qualification in environmental or natural sciences or equivalent and a
minimum of 2 years’ experience in a similar role in construction or other
environmental regulatory field.

In addition to the compliance duties relating to EMP the DEO shall also provide full
cooperation whenever the Contractor is subjected to environmental audits.

Environmental Control Officer (ECO)

The Environmental Control Officer (ECO) is an independent environmental specialist
appointed by SANRAL or the Engineer to objectively and regularly monitor the
Contractor’'s compliance with the conditions of the authorisations issued for the
project and the approved EMPr (that is this EMP augmented with specifics of the
project). These are external audits and the regularity is determined by the
environmental authorisations.

C1005 TRAINING

(a)

Qualifications

The (DEO) shall have the minimum qualifications as prescribed above and must be
conversant with all legislation pertaining to the environment applicable to the
contract. He/she must be appropriately trained in environmental management and
possess the skills necessary to impart environmental management skills to all
personnel involved in the contract.

The Contractor shall ensure that adequate environmental training takes place. All
employees shall have been given an induction presentation on environmental
awareness. Where possible, the presentation needs to be conducted in the language
of the employees.
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(b) Content

Apart from induction environmental training should, as a minimum, include the
course content below and no induction or course should be given until the Engineer
has been afforded the opportunity to appraise it and provide comment.

(i) The importance of conformance with all environmental policies and the
consequences of departure from standard operating procedures;

(ii) Environmental impacts, actual or potential, caused by work activities,
prevention measures to avoid them and mitigation measures when they occur;

(i)  Work force roles and responsibilities in achieving conformance with the
environmental policy and procedures, including emergency preparedness and

response requirements;

(iv)  The environmental benefits of improved personnel performance and

(v)  Consequences of non- compliance

(c) Induction

In the case of permanent staff the Contractor shall provide evidence that such
induction courses have been presented. In the case of new staff (including contract
labour) the Contractor shall inform the Engineer when and how he intends
concluding his environmental training obligations.

ACTIVITIES/ASPECTS CAUSING IMPACTS

Typical environmental aspects and impacts associated with road construction are listed in
Table 1: Aspects and Impacts Associated with Road Construction. Actual impacts will differ
from project to project and, therefore, so may the mitigation measures employed. The most
common aspects and impacts are addressed separately, and typical avoidance and/or
mitigation measures described. The list and descriptions are not by any means exhaustive,
and they shall be used for guideline purposes only.

Table 1: Aspects and Impacts Associated with Road Construction

Aspect

Potential Impact

Waste generation/storage

Water pollution; nuisance; visual impact

Water use and stormwater discharge

Change in flow regime and/or reduction in
downstream availability; soil erosion: water
pollution

Vehicle use and maintenance

Air pollution; noise

Chemical/fuel storage

Water/air/soil pollution; health impacts;
accidents e.g. spills, fire

Site clearing; earthworks; layer-works; seal
works

Change in landform; impact on heritage
resources; noise; soil erosion; air pollution

River  bridges;
structures

installing  drainage

Water pollution; impact on river flows;
noise

Land acquisition

Loss of land and/or livelihood; change in
land use;

Acquisition of building material from
borrow pits

Change in landform and use

(@) General approach

The role of the DEO cannot be underestimated and once approved he/she shall be
on the site at all times, and before the Contractor begins each construction activity,
he/she shall give to the Engineer a written statement setting out the following:

(i) The type of construction activity about to be started.

(i)  Locality where the activity will take place.

(i) Identification of the environmental aspects and impacts that might result from

the activity.

C3-108

PROFORMA DOCUMENT FOR CONSTRUCTION BOOK 3 - 2025.1 — September 2025.D0C




Sensitivity - General

(b)

(c)

(iv)  The methodology of impact prevention for each activity or aspect.

(v)  The methodology of impact containment for each activity or aspect.

(vi) Identification of the emergency/disaster potential for each activity (if any) and
the reaction procedures necessary to mitigate impact severity.

(vii)  Treatment and continued maintenance of impacted environment.

The Contractor shall programme his work in such a way that each cause and effect
of a construction activity is also identified, and the activity planned so as to prevent
any impact from happening and shall demonstrate that he is capable of carrying out
any repair and reinstatement of the damaged environment. These requirements shall
be concurrent with the time constraints to produce method statements for each
construction activity in compliance with the provisions of these project specifications.

The Contractor shall provide such information in advance of any or all construction
activities provided that new submissions shall be given to the Engineer whenever
there is a change or variation to the original.

The Engineer may provide comment on the methodology and procedures proposed
by the DEO, but he shall not be responsible for the Contractor’'s chosen measures
of impact mitigation and emergency/disaster management systems. However, the
Contractor shall demonstrate at inception and at least once during the contract that
the approved measures and procedures function properly.

Spillages

Streams, rivers and dams shall be protected from direct or indirect spillage of
pollutants such as refuse, garbage, cement, concrete, sewage, chemicals, fuels, oils,
aggregate, tailings, wash water, organic materials and bituminous products. In the
event of a spillage, the Contractor shall be liable to arrange for professional service
providers to clear the affected area.

Responsibility for spill containment and treatment (whether hazardous or not) lies
with the Contractor. The individual causing a spill, or who discovers a spill, must
report the incident to his/her DEO or to the Engineer. The DEO will assess the
situation in consultation with the Engineer and act as required. In all cases, the
immediate response shall be to contain the spill. The exact treatment of polluted
soil/water shall be determined by the Contractor in consultation with the DEO and
the Engineer. Areas cleared of hazardous waste shall be re-vegetated according to
the Engineer’s instructions.

Should water downstream of the spill be polluted, and fauna and flora show signs of
deterioration or death, specialist hydrological or ecological advice will be sought for
appropriate treatment and remedial procedures to be followed. The requirement for
such input shall be agreed with the Engineer. The costs of containment and
rehabilitation shall be for the Contractor’s account, including the costs of specialist
input as well as the sampling and testing of the water quality upstream and
downstream of the spill. Water quality sampling and testing, and further treatment
shall continue until upstream and downstream results correspond with each other.

Water use and control

The Contractor’'s use of water shall take into consideration that it is a scarce
commodity and shall be optimised. Authorisation shall be obtained from the
Department of Water and Sanitation (DWS) before water is drawn from streams or
new boreholes developed.

The Contractor shall also ensure that any stream deviations or diversions are
undertaken in such a manner that the impact on the environment is minimised.
Method statements shall be submitted to the Engineer for comment, detailing how
the work will be undertaken, what risks are foreseen and what measures will be
employed to minimise such risks. Notwithstanding any comments by the Engineer,
no work on stream deviations or diversions shall be undertaken in accordance with
GN 509 in GG 40229 of 26 August 2016 - General Authorisation in terms of Section
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(d)

(e)

(f)

39 of the National Water Act, 1998 (Act No. 36 Of 1998) for Water Uses as defined
in sections 21(c) and (i) .

The quality, quantity and flow direction of any surface water runoff shall be
established prior to disturbing any area for construction purposes. Cognisance shall
be taken of these aspects and incorporated into the planning of all construction
activities. Before a site is developed or expanded, it shall be established how this
development or expansion will affect the drainage pattern. Recognised water
users/receivers shall not be adversely affected by the expansion or re-development.
No water source shall be polluted in any way due to proposed changes.

Streams, rivers, pans, wetlands, dams, and their catchments shall be protected from
erosion and flooding by dredging, daylighting, removal of debris and vegetation, etc.
These shall also be protected from direct or indirect spillage of pollutants such as
refuse, garbage, cement, concrete, sewage, chemicals, fuels, oils, aggregate,
tailings, wash water, organic materials and bituminous products.

The Contractor shall submit to the Engineer his proposals for prevention,
containment and rehabilitation measures against environmental damage of the
identified water and drainage systems that occur on the site. Consideration shall be
given to the placement of sedimentation ponds or barriers where the soils are of a
dispersive nature or where toxic fluids are used in the construction process. The
sedimentation ponds must be large enough to contain runoff so that they function
properly under heavy rain conditions up to 1:5 year severity.

The Contractor shall submit to the Engineer the results of the baseline water quality
test taken above and below the site of the proposed activity, and thereafter monthly
testing results or at the frequency as may be specified by the Water Use
Licence/General Authorisation, where applicable. No taking-over can be authorised
until the water quality is shown to be at pre-construction levels or better.

Vegetation management

The Contractor shall be responsible for the management of vegetation by protection
of indigenous vegetation, especially identified protected species, and the prevention
of alien vegetation germinating in areas disturbed by road construction activities
within and outside the road reserve. This includes, for example, service roads,
stockpile areas, stop/go facilities, windrows and wherever material generated for or
from road construction has been stored temporarily. This responsibility shall continue
for the duration of the defects notification period. The project specification may
instruction the removal of CARA and/or NEMBA-listed category 1 and 2 alien species
and planting of specified indigenous species.

Dust control

Dust caused by construction activities shall be controlled by appropriate means and
applied at sufficient frequency so as not to cause nuisance to adjacent habitation or
affect farming activities or natural vegetation. Vegetation cover should also be kept
for as long as possible to reduce the area of exposed surfaces. Dust emissions from
batching and screening plants shall be subject to the relevant legislation and shall
be the subject of inspection by the relevant authorities.

Noise control

The Contractor shall endeavour to keep noise generating activities to a minimum.
Noises that could cause a major disturbance, for instance blasting and crushing
activities, should only be carried out during the hours prescribed by the conditions of
contract (i.e. normal hours). Should such noise generating activities have to occur at
any time outside normal hours the people in the vicinity of the noise-generating
activity shall be warned about the noise well in advance and the activities kept to a
minimum. Relevant legislation shall also be taken into consideration, and any
practical mitigation measures adopted. No noise generating activity outside of
normal hours, regardless of its proximity to residences, can take place without
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application to the Engineer for approval. The application shall be accompanied by
the noise containment measures proposed.

(g9) Energy consumption

The Contractor shall take into consideration the impacts of high energy consumption,
both from a cost and emissions point of view. Energy use shall be minimised, and
where possible, alternative energy sources such as solar utilised.

Furthermore, the Contractor shall measure and keep records of the consumption of
carbon units his chosen method of construction produces in the execution of his
programme. In conjunction with the Engineer who will provide complete cooperation,
a month by month output shall be compiled and efforts made to see how these
outputs can be curtailed and reduced.

ENVIRONMENTAL MANAGEMENT OF CONSTRUCTION ACTIVITIES

The Contractor shall undertake “good housekeeping” practices during construction as
stated in the COTO Standard Specifications for Roads and Bridges and the FIDIC
conditions of contract. This will help avoid disputes on responsibility and allow for the
smooth running of the contract as a whole. Good housekeeping extends beyond the wise
practice of construction methods that leaves production in a safe state from the ravages of
weather to include the care for and preservation of the environment within which the site is
situated.

The construction activities addressed below shall become part of the Contractor’s
obligations regarding his programme of work and incorporated into the required method
statements for workmanship and quality control.

a) Site establishment
i) Site Plan

The site refers to an area with defined limits on which the project is located.
The Contractor shall establish his construction camps, offices, workshops,
staff accommodation and testing facilities on the site in a manner that does
not adversely affect the environment. However, before any site establishment
can begin, the Contractor shall submit to the ECO for his comments and to
the Engineer for his approval, plans of the exact location, extent and
construction details of these facilities and the impact mitigation measures the
Contractor proposes to put in place.

The plans shall detail the locality as well as the layout of the waste
management facilities for litter, kitchen refuse, sewage and workshop-derived
effluents. The site offices should not be sited in close proximity to steep areas,
as this will increase soil erosion. Preferred locations would be flat areas along
the route. If the route traverses water courses, streams and rivers, it is
recommended that the offices, and in particular the ablution facilities,
aggregate stockpiles, spoil areas and hazardous material stockpiles are
located as far away as possible from any water course. No camp
establishment, including satellite camps, can be placed within 150 metres of
an identified watercourse unless the Contractor has applied to DWS and
received authorisation to do so. Regardless of the chosen site, the
Contractor’s intended mitigation measures shall be indicated on the plan. The
site plan shall have been submitted and approved before establishment
commences. Detailed, electronic colour photographs shall be taken of the
proposed site before any clearing may commence. These records are to be
kept by the ECO and the Engineer for consultation during rehabilitation of the
site in order that rehabilitation is, as a minimum, done to a standard similar to
pre-construction activities.
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b)

ii)

Vegetation

The Contractor has a responsibility to inform his staff of the need to be vigilant
against any practice that will have a harmful effect on vegetation.

The natural vegetation encountered on the site is to be conserved and left as
intact as possible. Vegetation planted at the site shall be indigenous and in
accordance with instructions issued by the Engineer. Only trees and shrubs
directly affected by the works, and such others as may be indicated by the
Engineer in writing, may be felled or cleared. In wooded areas where natural
vegetation has been cleared out of necessity, the same species of indigenous
trees as were occurring shall be re-established. Protected trees may not be
removed without a permit from the Department of Forestry, Fisheries and
Environment.

Contravention of a notice of listed protected tree species under the National
Forests Act, 1998 is regarded as a first category offence that may result in a
fine or imprisonment for a period up to three years, or to both a fine and
imprisonment. The DEO must be conversant with the latest gazette of
declared protected trees.

Rehabilitation shall be undertaken using only indigenous tree, shrub and grass
species. Special attention shall be given to any search and rescue operation
identified during the environmental assessment process and any removal to
an on-site nursery for continuous nurturing and protection and later replanting.

Any proclaimed weed or alien species that propagates during the contract
period shall be cleared by hand before seeding.

Fires shall only be allowed in facilities or equipment specially constructed for
this purpose. The need for a firebreak shall be determined in consultation with
the Engineer and the relevant authorities, and if required a firebreak shall be
cleared and maintained around the perimeter of the camp and office sites.

Water management

Water for human consumption shall be available at the site offices and at other
convenient locations on site.

All effluent water from the camp/office sites shall be disposed of in a properly
designed and constructed system, situated so as not to adversely affect water
sources (streams, rivers, pans, dams etc.). Only domestic type wastewater
shall be allowed to enter this system.

Heating and cooking fuel

The Contractor shall provide adequate facilities for his staff so that they are
not encouraged to supplement their comforts on site by accessing what can
be taken from the natural surroundings. The Contractor shall ensure that
energy sources are available at all times for construction and supervision
personnel for heating and cooking purposes.

Sewage management

Particular reference in the site establishment plan shall be given to the treatment of
sewage generated at the site offices, site laboratory and staff accommodation and
at all localities on the site where there will be a concentration of labour. Sanitary
arrangements should be to the satisfaction of the Engineer, the local authorities and
legal requirements.

Safe and effective sewage treatment will require one of the following sewage
handling methods: septic tanks and soak-aways, dry-composting toilets such as
“enviro loos”, or the use of chemical toilets which are supplied and maintained by a
specialist service provider. The type of sewage management will depend on the
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geology of the area selected, the duration of the contract and proximity (availability)
of providers of chemical toilets. Should a soak-away system be used, it shall not be
closer than 800 metres from any natural water course or water retention system. The
waste material generated from these facilities shall be serviced on a regular basis.
The positioning of the chemical toilets shall be done in consultation with the
Engineer. Should a soak-away system be used, it shall not be closer than 800 metres
from any natural water course or water retention system and shall be approved by
the Engineer in consultation with the ECO.

Toilets and latrines shall be easily accessible and shall be positioned within walking
distance from wherever employees are employed on the works. Use of the veld for
this purpose shall not, under any circumstances, be allowed.

Outside toilets shall be provided with locks and doors and shall be secured to prevent
them from blowing over. The toilets shall also be placed outside areas susceptible
to flooding. The Contractor shall arrange for regular emptying of toilets and shall be
entirely responsible for enforcing their use and for maintaining such latrines in a
clean, orderly and sanitary condition to the satisfaction of the Engineer.

Waste management

The Contractor’s intended methods for waste management shall be outlined and
implemented at the outset of the contract and shall be to the satisfaction of the
Engineer. A waste inventory shall be drawn up of all waste streams that will possibly
be generated by the site/project and an integrated approach shall be taken to its
management. Records shall be kept of all waste disposed. Opportunities for
avoiding, reducing, reusing and recycling of materials should be identified upfront,
as should constraints for their implementation. All personnel shall be instructed to
dispose of all waste in the proper manner.

i) Solid waste

Solid waste shall be stored in an appointed area in covered, tip-proof metal
drums or similar container for collection and disposal. Disposal of solid waste
shall be at a licensed landfill site or at a site approved by the relevant authority
in the event that an existing operating landfill site is not within reasonable
distance from the project area. No waste shall be burned or buried at or near
the project area.

ii) Litter

No littering by construction workers shall be allowed and particular emphasis
on litter control measures shall apply at stop/go facilities.

During the construction period, the various contractors’ facilities shall be
maintained in a neat and tidy condition and the site shall be kept free of litter.
At all places of work the Contractor shall provide litter collection facilities for
later safe disposal at approved sites.

iii) Hazardous waste

Hazardous waste such as oils shall be disposed of at an approved landfill site
and proof of such disposal kept by the Contractor. Special care shall be taken
to avoid spillage of bitumen products such as binders or pre-coating fluid to
avoid water-soluble phenols from entering the ground or contaminating
surface water.

Under no circumstances shall the spoiling of bituminous products on the site,
over embankments, in borrow pits or any burying, be allowed. Unused or
rejected bituminous products shall be returned to the supplier's production
plant. Any spillage of bituminous products shall be attended to immediately
and affected areas shall be promptly reinstated to the satisfaction of the
Engineer.
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Construction and demolition waste

The opportunity for recycling and reuse of construction and demolition waste
as fill for road embankments, land reclamation and drainage control must first
be explored and take priority before the option of declaring these materials a
‘waste’.

The Contractor is encouraged to actively engage with authorities and
landowners adjacent to the site and identify where such materials can be
usefully deployed to repair existing environmentally damaged areas such as
erosion dongas.

Control at the workshop

The Contractor's management and maintenance of his plant and machinery will be
monitored according to the criteria given below.

i)

Hazardous Material Storage

Petrochemicals, oils and identified hazardous substances shall only be stored
under controlled conditions. All hazardous materials such as bitumen binders
shall be stored in a secured, appointed area that is suitably fenced, bunded
and has restricted entry. Storage of bituminous products shall only take place
using suitable containers to the approval of the ECO and the Engineer.

The Contractor shall provide proof to the Engineer that relevant authorisation
to store such substances has been obtained from the relevant authority. In
addition, hazard signs indicating the nature of the stored materials shall be
displayed on the storage facility or containment structure. Before containment
or storage facilities can be erected, the Contractor shall furnish the Engineer
with details of the preventative measures he proposes to install in order to
mitigate pollution of the surrounding environment from leaks or spillage. The
preferred method shall be a concrete floor that is bunded. Any deviation from
the method will require proof from the relevant authority that the alternative
method proposed is acceptable to that authority. The proposals shall also
indicate the emergency procedures in the event of misuse or spillage that will
negatively affect an individual or the environment.

Fuel and gas storage

The Contractor shall take cognisance of the limits set by legislation for the
storage of fuels and acquire the necessary authorisation for storage capacity
beyond these. An adequate bund wall, 110% of volume, shall be provided for
fuel and diesel areas to accommodate any leakage spillage or overflow of
these substances. The area inside the bund wall shall be lined with an
impervious lining to prevent infiltration of the fuel into the soil. Any leakage,
spillage or overflow of fuel shall be attended to without delay.

Gas welding cylinders and LPG cylinders shall be stored chained in a secure,
well-ventilated area exterior to any building wall.

Oil and lubricant waste

Used oil, lubricants and cleaning materials from the maintenance of vehicles
and machinery shall be collected in a holding tank and sent back to the
supplier. Water and oil should be separated in an oil trap. Oils collected in this
manner, shall be retained in a safe holding tank and removed from site by a
specialist oil recycling company for disposal at approved waste disposal sites
for toxic/hazardous materials. QOil collected by a mobile servicing unit shall be
stored in the service unit’s sludge tank and discharged into the safe holding
tank for collection by a specialist oil recycling company.
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Drip trays shall be used to collect any lubricants or fuel spilled where any
vehicle and machinery are repaired or refuelled. The lubricants and fuel
collected shall be handled as specified above.

All used filter materials shall be stored in a secure bin for disposal off site. Any
contaminated soil shall be removed and replaced. Soils contaminated by oils
and lubricants shall be collected and disposed of at a facility designated by
the local authority to accept contaminated materials.

Clearing the site

In all areas where the Contractor intends to or is required to clear the natural
vegetation and soil, either within the road reserve, or at designated or instructed
areas outside the road reserve, a plan of action shall first be submitted to the
Engineer for his approval. Working areas shall be clearly defined and demarcated
on site to minimise the construction footprint. ‘No-go- areas’ and other sensitive
areas shall also be clearly demarcated on site, and staff must be made aware of
them.

The plan of action shall contain a photographic record and chainage/land reference
of the areas to be disturbed. This shall be submitted to the Engineer for his records
before any disturbance/stockpiling may occur. The record shall be comprehensive
and clear, allowing for easy identification during inspections.

Soil management

i) Topsoil

Topsoil shall be removed from all areas where physical disturbance of the
surface will occur and shall be stored and adequately protected. The contract
will provide for the stripping and stockpiling of topsoil from the site for later re-
use. Topsoil is the natural soil covering, including all the vegetation and
organic matter. Depth may vary at each site. The areas to be cleared of topsaoil
shall include all storage areas. All topsoil stockpiles and windrows shall be
maintained throughout the contract period in a weed-free condition. Weeds
appearing on the stockpiled or windrowed topsoil shall be removed by hand.
Soils contaminated by hazardous substances shall be disposed of at an
approved waste disposal site. The topsoil stockpiles shall be stored, shaped
and sited in such a way that they do not interfere with the flow of water to
cause damming or erosion, or itself be eroded by the action of water.

The Contractor shall ensure that no topsoil is lost due to erosion — either by
wind or water. Areas to be top-soiled and grassed shall be done so
systematically to allow for quick cover and reduction in the chance of heavy
topsoil losses due to unusual weather patterns. The Contractor's programme
shall clearly show the proposed rate of progress of the application of topsaoil
and grassing. The Contractor shall be held responsible for the replacement,
at his own cost, for any unnecessary loss of topsoil due to his failure to work
according to the progress plan approved by the Engineer. The Contractor’s
responsibility shall also extend to the clearing of drainage or water systems
within and beyond the boundaries of the road reserve that may have been
affected by such negligence.

ii) Subsoil

The subsaoil is the layer of soil immediately beneath the topsoil. It shall be
removed, to a depth instructed by the Engineer, and if not used for road
building it shall be stored and maintained separately from the topsoil so that
neither stockpile is contaminated by the other. This soil shall be used for
rehabilitation purposes by first spreading it over the excavated slopes without
interfering with or contaminating the stockpiled topsoil.

Whilst in stockpile it shall be maintained free from erosion and weed
infestation in the same way as for topsoil stockpile maintenance.
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Earthworks and layerworks

This section includes all construction activities that involve the mining of all materials,
and their subsequent placement, stockpile, spoail, treatment or batching, for use in
the permanent works, or temporary works in the case of deviations. Before any
stripping prior to the commencement of construction, the Contractor shall have
complied with the requirements of this EMP. In addition, the Contractor shall take
cognisance of the requirements set out below.

i)

ii)

iv)

Quarries and borrow pits

The Contractor’s attention is drawn to the requirement of the Department of
Mineral Resources, that before entry into any quarry or borrow pit, an
Environmental Authorisation for the establishment, operation and closure of a
quarry or borrow pit shall have been approved by the Department where
applicable. It is the responsibility of the Contractor to ensure that he is in
possession of the authorisation prior to entry into the quarry or borrow pit. The
conditions imposed by the relevant authorisation are legally binding on the
Contractor and may be more extensive and explicit than the requirements of
this specification. In the event of any conflict occurring between the
requirements of the specific authorisation and this EMP, the former shall

apply.

Excavation, hauling and placement

The Contractor shall provide the ECO and the Engineer with detailed plans of
his intended construction processes prior to starting any cut or fill or layer. The
plans shall detail measures by which the impacts of pollution (noise, dust,
litter, fuel, oil and sewage), erosion, vegetation destruction and deformation
of landscape will be prevented, contained and rehabilitated. Particular
attention shall also be given to the impact that such activities will have on the
adjacent built environment. The Contractor shall demonstrate his “good
housekeeping”, particularly with respect to closure at the end of every day so
that the site is 