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Amendment Record for this Specification Part

This Specification is Council’'s edition of the AUS-SPEC generic specification part and includes Council's
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of [ XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
© IPWEA 2004
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SPECIFICATION CQS
QUALITY SYSTEM REQUIREMENTS

GENERAL

CQS1 SCOPE

1. This Specification covers the contractual requirements for the Quality System
documentation and operation.

CQS2 PREAMBLE

1. The Contractor shall establish, implement and maintain a Quality System in Standards
accordance with this Specification and the requirements of AS/NZS 1SO 9001

2. The Quality System as expressed in the Quality Plan shall be used throughout  Applicable to
the course of the Contract to ensure that the quality of the Contractor's and any = Work On and
sub-contractor's work complies with the requirements of the Contract  Off Site
Documents. This shall apply to all work under the Contract, both on site and off
site.

3. Notwithstanding any statements to the contrary in the Contractor's Quality = Compliance
Manual or Quality Plan, no part of the Quality System shall be used to pre-empt, with Contract
preclude or otherwise negate the requirements of any part of the Contract = Documents
Documents. Quality System requirements shall be used as an aid in achieving
compliance with the Contract Documents and documenting such compliance. In
no way shall they relieve the Contractor of its responsibility to comply with the
Contract Documents.

CQsS3 REFERENCE DOCUMENTS

1. Documents referenced in this specification are listed in full below whilst being Documents
cited in the text in the abbreviated form or code indicated. Standards
AS/NZS 1SO 9000 Quality management systems -- Fundamentals and Test Methods

vocabulary

AS/NZS 1SO 9001 Quality management systems -- Requirements

AS/NZS 1SO 10013 Guidelines for quality management system documentation

AS/NZS 1SO 19011 Guidelines for quality and/or environmentsl management
systems auditing

Handbook HB 90.3 The Construction Industry Guide to ISO 9001:2000

2. Clause references shown on the right margin (keyword column) relate to
AS/NZS 1SO 9001 Additional guidance is provided in HB 90.3.

© IPWEA 2004
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CQS4 DEFINITIONS

1. For the purpose of this Specification, the definitions as in AS/NZS 1SO 9000 and
those below apply:

Corrective Action

Measures, including preventative measures, taken to rectify conditions which have
caused or might cause nonconformity.

Corrective Action Request

A formal advicel/instruction from the Superintendent regarding departures from the
Quality System or Methods as approved in the Quality Plan. Unless specifically noted, it
will not require raising of a Nonconformance Report.

Disposition

Action to be taken to resolve nonconformance. (Lot Specific)

Hold Point

A defined position in the construction/manufacturing stages of the Contract beyond which
work shall not proceed without mandatory verification and acceptance by the

Superintendent.

The issue of a Nonconformance Report (NCR) or a Notice of Nonconformance (NNC)
automatically creates a Hold Point.

Inspection and Test Plan

The working document which identifies the specific inspections and tests to be carried
out for works required by the Contract.

Lot
A lot consists of any part of the works which has been constructed/manufactured under
essentially uniform conditions and is essentially homogeneous with respect to material

and general appearance.

The whole of the work included in a lot shall be of a uniform quality without obvious
changes in attribute values.

Method Statement
A document that specifies the key steps and sequence in the manufacture/construction

for an activity; what, how and by whom it shall be done; what materials and equipment
shall be used to achieve the required quality standards.

Nonconformance Report

A mandatory (standard format) report submitted by the Contractor that details the
nonconforming work and the Contractor's proposed disposition of the nonconformance.

Synonym or
Abbreviation

Corrective
Action

CAR

Rectification

HP

ITP

- Procedures

- Technical
Procedures

- Process
Descriptions

- Specific
Procedures

NCR

Synonym or

© IPWEA 2004
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Notice of Nonconformance

Formal instruction from the Superintendent regarding product nonconformance from that
specified. It automatically creates a Hold Point and requires a Nonconformance Report
from the Contractor.

Performance Audit

An examination to evaluate whether established methods and procedures are being
adhered to in practice.

Product Audit

An assessment of the conformity of the product with the specified technical requirements.

Quality Assurance

The management actions covering planning, quality control testing, inspection and
verification procedures integrated with production to provide a product fit for the purpose.

Quality Assurance Representative

Appointed by the Principal for a specific project and responsible for the auditing, review
and surveillance of procedures and documentation required by the Contractor's approved
Quality Plan.

Quality Check Lists

Forms completed during the manufacture/construction process verifying key steps, and
records required for the Quality Register. Check lists apply to each identified lot of work.

Quality Management Representative

Appointed by the Contractor for a specific project with the authority and responsibility for
the implementation and operation of the Quality Plan, to ensure that Quality System
requirements are not subordinated to design and productivity.

Quality Manual

A document setting out the general quality policies, procedures and practices of an
organisation.

Quality Plan
The Quality Assurance documentation specific to a Contract which comprises of the

Corporate Quality Manual with its job specific annexures, method statements, inspection
and test plans and check lists.

Abbreviation

NNC

- Process
Audit

- Technical
Proceudre
Audit

- Methods
Audit

- Conformance
Audit

- Service
Audit

QA

QAR

QMR

QM

QP

Synonym or
Abbreviation

© IPWEA 2004
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Quality Register

The files containing all quality control records such as test results, completed check lists,
certificates of compliance, consignment dockets for materials procured.

Quality System Requirements

The administrative activities affecting quality that need to be implemented and controlled
to ensure that the product or a service meets specified quality requirements.

Special Processes

Those processes, the results of which cannot be directly examined to establish full
conformance. Assurance of satisfactory conformance depends on evidence generated
during the process.

System Audit

An examination of the documented Quality System represented by the Quality Manual,
Quality Plan and Quality Register to evaluate their effectiveness in meeting the
requirements of Australian Standards and the Specification.

Witness Point

A nominated position in the manufacture/construction stages of the Contract where the

option of attendance may be exercised by the Superintendent, after notification of the
requirement.

CQS5 ABBREVIATIONS

1. Abbreviations used in this specification are:
CAR - Corrective Action Request
CQs - Contract Quality System
HP - Hold Point
ITP Inspection and Test Plan
NATA - National Association of Testing Authorities
NCR - Nonconformance Report
NNC - Notice of Nonconformance
QA - Quality Assurance
QAR - Quality Assurance Representative (Principal)
QM - Quality Manual
QMR - Quality Management Representative (Contractor)
QP - Quality Plan
QR - Quality Register
SRD - System Requirement Description
WP - Witness Point

QUALITY MANUAL AND QUALITY PLAN

CQS6 QUALITY MANUAL

1. The Company Quality Manual shall cover and include the requirements as

QR

- Quality
Management

SystemRequir

ements

WP

© IPWEA 2004
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specified in the Quality System Documentation as specified in AS/NZS 1SO 9001,
with guidance to preparation in AS/NZS 1SO 10013 and HB 90.3.

2. It shall incorporate all applicable System Requirement Descriptions with reasons SRDs
for those not regarded as applicable. Additionally it should include standard
Method Statements and Inspection and Test Plans for the activities usually
undertaken by the Contractor. It would be normal to have these in separate
volumes.

CQSs7 QUALITY PLAN

1. The Quality System shall be incorporated in the project Quality Plan. The Content of QP
Company Quality Manual with its System Requirement Descriptions, standard
Method Statements and Check Lists and the project specific components make
up the Quality Plan. This is illustrated conceptually in Figure CQS1.

_ Company Quality
Qlﬂ';\émfggal <—— Manual Including

SYSTEM

<0.0002 ELEMENT
DESCRIPTIONS

v Y

Specification for Method Standard Method
Contract Quality Statements Statements
System

A 4 Y

Inspection and Inspection and

Teqhnic_al Test Plans = Test Plans
Specifications

4 \ /

Conditions of . Standard Check
Check Lists 4— .
Contract Lists
CONTRACT JOB SPECIFIC S T D S WDARD
DOCUMENTS DOCUMENTS

DOCUMENTATION

OUALITY PLAN

Figure CQS1 - Project Quality System Documentation

CQS8 ANNEXURES TO QUALITY MANUAL

The following details shall be provided by appropriate annexures to the Company Quality
Manual:

CQS8.10rganisation Structure

) The organisation structure for the management of the project with details of the  Structure
specific responsibilities and authorities of the nominated key personnel.

© IPWEA 2004
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. The Quality Management Representative (QMR) including this person's
gualifications, technical experience and present position together with
responsibilities and authorities to resolve quality matters.

. The personnel or contracted testing organisations who will be conducting each
type of compliance inspection of testing of completed works, their experience,
qualification and responsibilities.

. The person authorised to change construction processes on site.

CQS8.2Addendums to System Requirement Descriptions

The System Requirement Descriptions in the Company Quality Manual shall be
augmented with suitable addendums to satisfy the requirements of this
Specification.

CQS8.3Register of Method Statements

A Register of Method Statements giving the title, identifier and revision status,
shall be provided. This Register shall list all Method Statements that are to be
included in the Quality Plan for the Contract and shall include any suitable
Method Statements already incorporated in the Company Quality Manual.

JOB SPECIFIC REQUIREMENTS

CQS9 GENERAL

1. In the Quality Plan, the System Requirement Descriptions in the Company
Quality Manual may need augmentation to cover the requirements of
AS/NZS ISO 9001 and this Specification. This shall be provided in the form of
suitable Annexures or where applicable included in the Method Statements or
Inspection and Test Plans.

CQS10 METHOD STATEMENTS

1. Method Statements shall be provided for all activities scheduled in Annexure
CQS-B. This requirement applies to both contract and subcontracted work. The
documentation shall cover, as applicable, planning, methods, verification and
control.

2. The presentation of Method Statements may be either descriptive, in the form of
flow charts or a combination of both. In either case it must be accompanied by a
Check List which shall include the relevant inspection and test points, surveying
control points and Hold Points and the officer responsible to verify each check
point.

3. A system audit of each Method Statement shall be carried out by the Contractor
whilst the process is in effect.

4. The absence of a Method Statement for activities where it has been specified will
automatically create a Hold Point.

QMR

Personnel

Authority for
Changes

Additional
SRDs

Content

Clause 7.1,7.5

Documen-
tation

Presentation

System Audit

Requirement

CQS11  DOCUMENT CONTROL S';‘fe 423,

1. In addition to the requirements of AS/NZS ISO 9001,, the Quality Plan shall Records
specify the method of keeping Quality Registers, tracking and handling of NCRs

© IPWEA 2004
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and NNCs and site correspondence.

2. A copy of AS/NZS ISO 9001 shall be kept on site.

CQSs12 MEASURING AND TESTING EQUIPMENT

1. The Quality Plan shall include the latest NATA advice of the terms of registration
and current signatories for the laboratories which will be providing the
compliance test reports.

2. Inspection, testing and measuring equipment shall be capable of producing the
precision and/or degree of accuracy specified in the referenced Test Methods
and this shall be demonstrable by records of calibration.

CQs13 PURCHASING

1. Except where the contract documents already stipulate another quality system
standard for specific products or services, the quality assurance provisions
detailed in this Specification shall apply to all subcontracted products or services
which constitute work under the Contract.

2. The Contractor shall ensure that the requirements of AS/NZS ISO 9001 and the
requirements of this clause are included in all such subcontracts.

CQs14 INSPECTION AND TEST PLANS
CQs14.1 Documentation
1. The Quality Plan shall include all inspections, tests and documentation necessary to

ensure that the Works comply with Contract Documents.

CQs14.2 Sampling and Testing
1. All compliance inspections and tests shall be based on lots.
2. The Inspection and Test Plans shall include details of the sampling methods.

Sampling shall not be restricted to locations dimensioned or otherwise defined for
setting out the Works in the Drawings or Specification, but shall be undertaken in
a random or unbiased manner, as approved by the Superintendent, at any
location within the Works to demonstrate its compliance with the Specification.

3. The maximum lot sizes and minimum testing frequencies are listed in the
Annexures to the relevant Specifications and/or in Annexure CQS-C to this
Specification. Where no minimum frequency of testing, or maximum lot size is
stated in the Specification, the Inspection and Test Plan(s) shall nominate
appropriate frequencies for the Superintendent's approval.

4, The Inspection and Test Plans shall also uphold any time limits for testing which
may be imposed by the Technical Specifications.

5. Where Test Methods are nominated in the Technical Specifications, sampling
and testing shall be carried out by a NATA registered laboratory accredited for
those test methods and sampling procedures. Sampling shall be conducted by
personnel from the NATA registered laboratory which has been accredited for
that sampling procedure and shall be supervised by the approved signatory from
that laboratory. Test results shall be reported on NATA endorsed test
documentation which shall include a statement by the approved signatory
certifying that the correct sampling procedures have been followed.

AS on Site

Clause 7.6

NATA
Registration

Equipment
Accuracy

Clause 7.4

CQS to Cover
All Work

Subcontracts

Clause 7.1,
8.1

General
Inclusions

Lots

Random
Sampling

Lot Sizes
Frequency of
Testing

Time Limits

Sampling and
Testing

© IPWEA 2004
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6. In special circumstances the Principal may accredit a laboratory that is not NATA  Special
registered for specific tests or inspection procedures. Accreditation
7. Every testing agency or person providing written test reports for any and all Consecutive
testing undertaken shall use unique consecutive project specific serial numbering Numbering
of the reports for identification and auditing purposes.
8. The Contractor shall reinstate all core holes, test holes, excavations and any  Reinstatement
other disturbance resulting from any testing activity. The reinstatement shall be
to a standard which is at least equal to the specified requirements for the
particular work.
9. The responsibility for completion of inspections, tests and documentation shall be  Testing
stated in the Quality Plan. Responsibility
CQSs14.3 Hold Points
1. To assure compliance with the specified standards and requirements, mandatory  Super-
Hold Points shall apply. Hold Points are those stages during the intendent's
construction/manufacturing process where the Technical Specifications require ~ Approval to
"approval by the Superintendent" or where a NCR or NNC has been issued. The  Proceed
Contractor shall not proceed past the HP until approval has been received from
the Superintendent to proceed. For ease of identification Hold Points may also
be annotated on the margins of Technical Specifications.
2. To obtain the approval to proceed from the Superintendent, the Contractor shall: Requirements
. . . : . e for Approval to
e provide the information required by the Technical Specifications Pracead
e ensure and certify that the particular lot/process is conforming;
e ensure and certify that all underlying and adjacent lots affected by the lot in
guestion are conforming;
e submit the appropriate form (Check List, NCR or NNC) at least 24 hours prior
to the time the Contractor wishes to proceed with the placement/construction of the
next lot, unless some alternative arrangements have been agreed with the
Superintendent.
3. If the HP has resulted from a NCR or NNC, the Superintendent's approval may  Witness Point
be conditional on a Witness Point being included.
CQs14.4 Content
1. As a minimum, the Inspection and Test Plans shall contain the following Information to
information: be Provided
¢ item number/lot type reference(s)
e  activity description
o specification requirements or where impractical: specification reference
e sampling method
e testmethod
e testfrequency
2. Inspection and Test Plans will typically have an associated Check List which Check List for
shall require completion for each particular lot. Each Lot
© IPWEA 2004
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CQS15 INSPECTIONS

1. Incoming inspections shall be required for deliveries of materials that will be Clause 7.4.3,
subsequently included in one or more lots. When completing Check Lists for 8.2.4
particular Lots the inspection status shall be cited.

2. In-process and compliance inspections shall be completed by a responsible Clause 8.2.3,
officer nominated in the Check List and certified by the Contractor's QMR 8.2.4
indicating that the work has been completed in accordance with the Contract
Documents.

3. The Contractor shall establish and maintain a system to ensure and demonstrate Clause 8.2.4
that all products or parts of products requiring inspection and/or testing are so
inspected and/or tested.

4, The Contractor shall also establish and maintain a system for identifying the Clause 7.5.3,
inspection status for all lots of work. 8.2.4

CQS16  IDENTIFICATION Clause 128

CQs16.1 Lots

1. All items of work shall be subdivided into lots.

2. Lots shall be chosen by the Contractor but shall be within the limits given in Lot Size
Annexure CQS-C. In general, the size of the lot shall not exceed one day's
output for each work process designated for lot testing.

3. Lot numbers shall be used as identifiers on all Quality System data. Lot Numbers

4, The Contractor shall determine the bounds of each lot before sampling and shall Lot

physically identify each lot clearly. The physical identification of a lot shall be Identification
maintained until the Contractor has ensured that the lot has achieved the
specified quality.

CQSs16.2 Lot Numbering

1. Each lot shall be given a unigue lot number. The allocation of lot numbers shall Numbering
be carried out by the Contractor to suit the circumstances, provided the lot  System
numbering system complies with the following requirements:

o the lot number shall be entered in the Quality Register which shall provide at
least the following information:

- three dimensional location of the lot (chainage of the start and finish points,
lateral location and layer location) and/or the particular structure (eg. pier or
abutment number, pour number)

- indication of conformance or nonconformance
- summary of test results (eg. characteristic value) and
- location of test sites, test identification numbers and test results

¢ for nonconforming lots a new number, or numbers, shall be allocated to the

resubmitted/subdivided lot(s), but reference shall be maintained to the original lot Non- ,
conforming
number.
Lots
CQS16.3 Lot Identification
1. To ensure all site personnel can readily identify where the particular lots are in Field
© IPWEA 2004
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the field, the Contractor shall implement a field identification system which will
clearly identify the bounds of each lot and the lot number. This identification
system shall be detailed in the Quality Plan and shall be maintained during all
stages of construction of the lot.

The boundaries of a lot may be changed if subsequent events cause the original
lot to be no longer essentially homogeneous. This will require appropriate
notation in the Quality Register by the QMR.

TRACEABILITY

The lot identification system, site records and sample numbering system shall
allow test results to be positively identified with material incorporated in the
works.

Traceability is required for concrete loads, asphalt loads and steel plate as
follows:

€)) Concrete used in bridge components, cast-in-place box culverts,
retaining walls, road pavement subbase and base. Asphalt used in
wearing courses, intermediate courses and drainage layers.

The trace shall start at the batch plant and finish at the location where
the concrete or asphalt is incorporated in the Works. Records shall be
kept of the batch quantities, mix and despatch time, testing details and
location of placement.

(b) Steel plate in bridge girders and bridge columns.

The trace shall start at the steelworks and finish at the location of the
plate in the girder or column. Records shall be kept of the steel heat
number, testing details and location of the plate in the girder or column.

SURVEYING CONTROL

Surveying Control shall be treated as a separate System Requirement and shall
include all measurement, calculation and record procedures necessary to:

@) set out the Works

(b) verify conformance to the Drawings and Specification in relation to
dimensions, tolerances and three dimensional position,

(c) determine lengths, areas or volumes of materials or products, where
required for measurement of work.

The Method Statements for Surveying Control shall describe the process control
parameters for special processes which cannot be fully verified by subsequent
inspection and test.

The Contractor shall appoint qualified surveyors who are eligible for membership
of the Institution of Surveyors, Australia or the Institution of Engineering and
Mining Surveyors, Australia to supervise and take responsibility for all Surveying
Control.

The procedures and equipment used must be capable of attaining the tolerances
nominated in the Specification.

Sampling for conformance verification purposes shall not be restricted to the
locations used to set out the Works.

Identification

Lot
Boundaries
Clause 7.5.3,
424

Materials for
Traceability

Requirements

Clause 7.5.2,
8.2.3

Surveyor
Qualifications

Equipment

Sampling
Locations
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Contract No. QUALITY SYSTEM REQUIREMENTS

6. The Contractor shall submit a Survey Conformance Report for each lot or
component where design levels, position and/or tolerances have been specified.
The Survey Conformance Report shall show 'specified vs actual' for position
(defined by co-ordinates or chainage and offset), level and tolerance as
appropriate and shall be certified by the qualified surveyor responsible for the
verification survey.

7. Where work is to be covered up after conformance has been achieved, a HOLD
POINT shall apply until the Survey Conformance Report has been submitted.

8. All survey records shall be included in the Quality Records and recorded in the
Quality Register. Verification field book pages shall be clearly labelled, dated
and signed by the surveyor with cross indexed references to equipment used,
lot/component identification and associated Survey Conformance Reports.
Where automatic data recording systems are used for verification surveys, a
printout of both raw (field) data and reduced data shall be retained in a similar
manner as conventional field books.

CQS19 RECORDS

1. The Contractor shall keep and maintain all Quality System records as required
by AS/NZSISO 9001 and this Specification. They shall be systematically
recorded, indexed and filed so as to be retrievable and accessible to the
Superintendent or an appointed Quality Auditor on a job basis within one working
day of requisition.

2. Conformance records shall be stored and maintained such that they are readily
retrievable and in facilities that provide a suitable environment to minimise
deterioration or damage and to prevent loss.

3. The Contractor shall make the quality records available to the Superintendent at
all reasonable times. If requested by the Superintendent, the Contractor shall
provide copies of the records or test results at no cost to the Principal.

4, If requested by the Principal, within one month from the date of Practical
Completion, the Contractor shall provide the Superintendent with a copy of the
Quality Register, or parts thereof.

5. The Contractor shall supply the Superintendent progressively with advice in
writing of any amendments to design details for inclusion in Work-As-Executed
Drawings (W.A.E).

CQS20 NONCONFORMANCE

1. All nonconforming works detected by the Contractor's Quality System shall be
reported to the Superintendent via a Nonconformance Report within one working
day of being detected. Nonconformance Reports shall be submitted with all
records which indicate a departure from the requirements of the Contract
Documents. The NCR shall indicate the proposed disposition.

2. If the disposition of the nonconformance cannot be determined within one
working day, the Contractor shall submit a partially completed NCR identifying
the nonconformance.

3. The nonconforming product shall not be covered up unless a disposition has
been accepted/approved by the Superintendent and implemented by the
Contractor.

4. Where nonconformance can be overcome by simply reworking the lot with the

Conformance
Report

Submission of
Report

Quality
Register

Clause 4.2.4

Quality
Register

Storage

Copies of
Records
Contractor’s
Cost

Finalisation

W.A.E.

Clause 8.3

NCR Within
One Day

Disposition

Reworking
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QUALITY SYSTEM REQUIREMENTS

Contract No.

original process, a NCR will be required but a Hold Point will not apply.

5. With the exception of circumstances described in paragraph 3 above, a NCR will
automatically create a HOLD POINT which shall apply until conformance has
been achieved and the Superintendent has signed the Authorisation to Proceed.

6. The Superintendent will issue a Corrective Action Request (CAR) when he
detects nonconformance to the Contractors Quality System or Methods. Unless
specifically stated, this will not create a Hold Point.

7. Where the Superintendent's inspections, surveillance or audits detect product
nonconformance, he will issue a Notice of Nonconformance (NNC). This will
immediately create a Hold Point and the Contractor is required to submit an NCR
in accordance with this Clause.

8. In instances where there is a discrepancy between the test results obtained by
the Superintendent and those provided by the Contractor, the results from the
Superintendent shall prevail except where the Superintendent may determine a
specific audit test procedure to resolve the discrepancy.

9. The Contractor shall utilise the standard form for use as an NCR. This form is
included as Annexure CQS-D to this specification. All actions shall be signed off
by authorised representatives of the Contractor and Superintendent as
applicable.

10. The Contractor shall establish a suitable numbering and registration system for
all NCRs and NNCs, including cross referencing as required.

11. The Contractor shall nominate a proposed disposition for any nonconformance
within five working days or shall show cause to the Superintendent for any further
delay. Under no circumstances will the deliberation on disposition of a
nonconformance justify an extension of time to the Contract period.

CQS21 DISPOSITION OF NONCONFORMANCE

1. The Contractor shall advise the Superintendent in the NCR of the proposed
disposition of the particular nonconformance. This proposed disposition will
constitute corrective action for the lot or lots referred to in the NCR and may
comprise one of the following:

€) propose additional works to bring the lot up to the specified standard; or
(b) replace all or part of the lot to bring it up to the specified standard; or
(c) request utilisation of a lot for a reduced level of service if such a clause

exists in the relevant Technical Specification; or

(d) for incidental defects, request that the Superintendent accept the lot
without alteration as an exception with or without alteration to the
respective unit rates.

2. Any proposed disposition shall be subject to the approval of the Superintendent.
Reworked/replaced lots shall be verified to conform to the specified
requirements.

CQS22 CORRECTIVE ACTION

1. The Contractor will be required to indicate on the NCR corrective action
appropriate to ensure that the Quality Plan is effective in avoiding recurrence of
the nonconformance and continues to be effective.

Authorisation
to Proceed

CARs

NNCs

Inspection and
Rectification

Standard Form

Register of
NCRs & NNCs

Disposition in

5 Days

Clause 8.3

Proposed
Disposition

Clause 8.5.2

QP Corrective
Action
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QUALITY SYSTEM REQUIREMENTS

CQS23

STATISTICAL TECHNIQUES

Random sampling techniques shall be used for each lot for the control of
compaction of each continuous layer of earthworks, flexible pavement and
asphailt.

Clause 8.2.3,
8.2.4,84

Random
Sampling

2. Annexure CQS-A defines the method to be used for determining test locations of  Test Locations
random sampling in each lot.

3. Annexure CQS-C lists the maximum lot sizes and minimum test frequencies for Lot Sizes and
the specified activities. Test

Frequencies

4, For compaction control of processes other than layers of earthworks, flexible = Sampling
pavement and asphalt, the sampling procedure will be proposed by the Procedure for
Contractor in his method statement and will require the approval of the Compaction
Superintendent. In such cases the samples shall be each considered to be
representative and all test results will be required to meet the appropriate
tolerances for the lot.

CQS24  QUALITY AUDITS g';%se 8.2.2,

1. The Contractor's Quality Audit Schedule shall be included in the project Quality  Audit
Plan. Guidance for the requirements of the auditing process is given in AS/NZS Schedule
ISO 19011..

2. The Audit Reports shall be provided for the Superintendent. Audit Reports

SPECIAL REQUIREMENTS

CQS25 RESERVED

CQS26 RESERVED

© IPWEA 2004
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QUALITY SYSTEM REQUIREMENTS Contract No.

MEASUREMENT AND PAYMENT

CQSs27 PAY ITEMS

1. Payment shall be made for all activities associated with the planning,
establishment, implementation, operation and maintenance of the Quality System
for the project. These costs shall include all investigation, inspections, testing,
rectification and maintenance of the Quality Register.

2. Cost adjustments, if applicable, will apply the same as to any other Pay Item in
the Schedule.

Pay Item QP1 QUALITY SYSTEM DOCUMENTS AND RECORDS

1. A lump sum for this item shall be provided for all costs associated with the
preparation and submission of the Quality Plan, the provision of the QMR on site
and the maintenance of the Quality Records during the course of the Contract.

2. Progress payments shall be calculated on the basis of 30% of the L.S. when the
complete Quality Plan is available and the remainder on pro rata based on the
monthly value of work done.

Pay Item QP2 QUALITY VERIFICATION AND CONTROL

1. The Lump Sum for this item shall include all costs for inspections, conformance
surveys and testing required to verify that all aspects of the work under the
Contract comply with the Quality Assurance provisions of the Contract.

2. Payments shall be made pro rata on the monthly value of work done.

© IPWEA 2004
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ANNEXURE CQS-A

RANDOM SAMPLING

CQS-Al GENERAL

1. Random sampling of test locations shall be used to control relative compaction of each layer of:
M earthworks
(i) selected material zone
(iii) flexible pavement

(iv) asphalt

(v)

(vi)

(vii)

which are generally rectangular in area.

CQS-A2 SAMPLING RATES

1. The number of samples (n) per lot shall be as indicated in the specific Specification Parts which are
summarised in the Sub-Annexure to this Quality Requirements Specification.

CQS-A3 RANDOM SAMPLING LOCATIONS
1. Sampling locations within a lot for the control of relative compaction shall be determined as follows:
0] Representing the lot as a rectangle, sub-divide the lot lengthwise into equi-area sub-lots in

accordance with the number of samples selected (n) in accordance with Table CQS-AL.
(i) Establish six grid lines within the lot, as illustrated in Figure CQS-A2;

(iii) Throw a die to select a number between 1 and 6. This determines which grid line to use for
the sample location in sub-lot 1;

(iv) Throw die to select a group (1-6) in Table CQS-A1,;

(V) Throw die twice to select two random numbers (between 1 and 6) for row and column in
Table CQS-A2 and obtain random fraction R;
(vi) Length co-ordinate for sample location in Sub-lot 1 = RL/n;

(vii) For sample location in next sub-lot:-

Add L/n to previous length co-ordinate.

Add 1 (on a cycle of 6) to previous grid line.

© IPWEA 2004
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Sublot 1 Sublot 2

L/n L/n

S R—— |
Of-——J-——F-—-F-——+—=
@Sp g
,—Sample — =

@RL/m — === --7 %
@1 -~ g
Ot - -4 - -1
@,fiiiffif,iiiiiifA
L L = length of lot | ZP

Figure CQS-A2 Sampling Locations for Rectangular Lot
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GROUP ROW COLUMN
@) ) 3) 4 ®) (6)
) @ 0.78178 0.45467 0.00347 0.27296 0.00020 0.36517
@ 0.59678 0.67931 0.25434 0.59054 0.32444 0.41504
@A) 0.14464 0.17269 0.61154 0.18291 0.83242 050776
) 0.89010 0.44764 0.07451 0.20428 0.49513 0.91440
) 0.91941 047726 0.33160 0.30670 0.65114 0.36852
®) 051085 0.38148 0.22169 0.66578 0.67050 0.69559
@) ) 0.81891 0.48626 0.88892 0.82994 0.16941 0.81528
@ 0.37410 0.60232 0.12070 0.79017 0.32981 0.34908
%) 0.45921 0.15648 0.58052 0.37413 0.08124 0.97145
@) 0.86614 0.94719 0.78872 0.91972 0.45149 0.15107
) 0.26590 0.41140 0.95477 0.81267 0.24018 0.07324
®) 0.95205 0.39438 0.73697 0.59427 0.71146 0.00575
&) @) 0.18694 0.36502 0.17828 0.84312 057003 058583
2 091211 0.86936 0.43030 0.27672 0.47393 0.10342
®) 0.80714 0.34295 0.00775 0.90855 0.33368 0.21842
@ 0.67579 0.92686 0.18005 0.00645 0.11256 0.05278
©) 0.03184 0.69876 0.16676 0.43346 0.86992 0.03275
®) 0.15623 0.02905 0.72763 0.19095 0.80847 0.39729
@ @ 0.72109 0.17970 0.22505 0.35561 0.98935 027818
@ 0.37348 0.19381 043331 0.75033 0.99963 0.42232
@) 0.12129 0.32386 0.56705 0.87165 0.84460 0.92955
@ 0.54948 0.08844 0.47061 0.78419 0.18731 0.93485
) 0.15097 0.44967 0.48759 0.84161 0.19212 0.05146
®6) 0.32360 0.66850 0.99382 0.94050 0.96449 0.96217
©) @ 0.68091 054191 0.10910 0.94237 0.23161 0.15167
@ 097121 0.83626 0.70896 0.45296 0.69475 0.11264
@A) 0.19723 0.98260 057429 0.94789 0.64457 0.20809
@ 0.84036 0.14095 0.29451 0.40256 0.34521 0.64924
) 0.97500 0.98056 0.82276 0.97130 0.77329 0.89855
®) 0.83244 0.30828 0.06882 0.68471 0.71081 0.91649
®) @ 0.75892 0.29685 0.70044 0.91238 053356 0.45239
) 0.13229 0.19701 0.36074 0.32254 0.62045 0.26691
%) 0.34789 0.22179 0.91891 0.87651 0.91011 0.97469
@) 097211 0.68943 0.12831 0.50006 0.20793 0.61151
©) 0.24954 0.17809 0.56093 051524 0.69135 0.68967
®) 0.10062 0.11852 0.47089 0.64765 0.44644 0.35548

Table CQS-Al - Table of Random Fractions
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ANNEXURE CQS-B
METHOD STATEMENT REQUIREMENTS

CQS-B1 GENERAL

1.

Method Statements are required to describe the key steps and sequence in the construction activities,
how and by whom each step shall be undertaken and what materials and equipment shall be used.
Method Statements may include a flow chart to clarify the sequence of key steps. One or more
Method Statements may address a Construction Activity.

2. Each Method Statement will be supported by a Check List which shall identify relevant inspections,
test points, materials requirements and Hold Points. Each requirement on the Check List will have an
officer responsible identified and will require the nominated officer to sign off the requirement so
indicating its satisfactory execution.

3. Method Statements and Check Lists shall be compatible with the appropriate Inspection and Test
Plan. Check Lists will be completed for each lot of work during construction and compiled with other
documents to comprise the Quality Register.

4. The Contractor shall submit Method Statements and Check Lists to describe the key steps in those
Construction Activities listed below that are identified with a preceding asterisk (*).

Table CQS-B1 - Construction Activities
Enter *
Item here if Activity Specification
required Number
1 Control of Traffic C201
2 Temporary Roadways and Detours C201
3 Control of Erosion and Sedimentation Cc211
4 Clearing and Grubbing Cc212
5 Earthworks - Cut C213
6 Earthworks - Unsuitable Material C213
7 Earthworks - Embankment C213
8 Compaction and Quality Control C213
9 Siting, Excavation, Bedding, Backfiling and Compaction of] C220
Stormwater Drainage
10 Installation of Pipe Drainage Cc221
11 Installation of Precast Box Culverts C222
12 Siting and Installation of Drainage Structures Cc223
13 Construction of Lined Open Drains including Kerb and Gutter C224
14 Stabilisation of Pavement or Subgrade Materials C241
15 Provision of Subsurface Drainage as subsoil drains, pavement drains C230-C233
or free draining layer
16 Construction of Flexible Pavement Layers C242
17 Construction of Concrete Pavement Layers C247-C248
18 Construction of Asphaltic Concrete Pavement Layers C245
© IPWEA 2004
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Contract No.

Enter *
Item here if Activity Specification
required Number
19 Sprayed Bituminous Surfacing C244
20 Bituminous Microsurfacing C255
21 Construction of Segmental Paving C254
22 Pavement Marking C261
23 Minor Concrete Works c271
24 Landscaping Cc273
© IPWEA 2004
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ANNEXURE CQS-D
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QUALITY SYSTEM REQUIREMENTS Contract No.

NONCONFORMANCE REPORT NCRNO: .veveeereeereeseens

EXAM P L E Date:....ccoovvviiiiniiinniins

CONTRACT .ot

SUB-CONTRACTOR (if appropriale): ........coeeeerereruenererierene e sereeeenes

INSPECTION & TEST PLAN NO: ..ot

LOT NO & DESCRIPTION/LOCATION: ..ottt sttt st st st st sttt sttt st sttt se st st st ettt ettt ettt st

CLIENT APPROVED D COMMENT : ..ttt skt een e nen e

REJECTED D .....................................................................................................................................

DISPOSITION COMPLETED (CONTRACTOR)....coctreestesessseresseessssesssssessesesssssessenesces DATE: ...

RELEASE OF HOLD POINT (CLIENT) ...ctuttetrereteeeessesesseessssesesssessesessssssssesesssssesssens DATE: i,

CLOSE OUT OF NONCONFORMANCE REPORT:

CONTRACTOR QMR ..ot DATE: ...
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ANNEXURE CQS-C
MAXIMUM LOT SIZES AND MINIMUM TEST FREQUENCIES
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ANNEXURE CQS-C Contract No.

Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of non | XYZ.00 | AP KP 2/6/97
1 conformance with  deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
© IPWEA 2004
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GENERAL

1.

The maximum lot sizes and minimum test frequencies are separately specified for all major activities
covered by the Technical Specifications as listed hereunder.

2. The requirements applicable to this Contract are identified with an asterisk indicating that only these
details are attached in this Annexure.
3. Where material/product quality certification can be obtained from the supplier, tests listed per
contract/separable part need not be repeated.
4, Where no Queensland DMR Test Methods (Q) are available, Australian Standards or NSW RTA Test
Methods (T) are specified.
Contents of Annexure CQS-C
ltem Sub- Required (*) Reference Sub-Annexure Heading
Annexure for this Specification
Contract
1 C1 C213 Earthworks
2 Cc2 C220
Cc221 Stormwater Drainage - Pipe Culverts, Box
C222 Culverts, Open Drains, Kerb & Guitter,
C223 Drainage Structures
C224
3 C3 C230
C231 Subsurface Drainage
C232
C233
4 C4 C241 Stabilisation
5 C5 C242 Flexible Pavements
6 C6 C244 Sprayed Bituminous Surfacing
7 Cc7 C245 Asphaltic Concrete
8 Cc8 C247 Ready Mixed Concrete Production and
C248 Supply
9 C9 C247 Mass Concrete Subbase
10 C10 C248 Plain or Reinforced Concrete Base
11 Ci11 C255 Bituminous Microsurfacing
12 C12 C254 Segmental Paving
13 C13 C271 Minor Concrete Works
14 Ci14 C261 Pavement Markings
15 Ci15 C262 Signposting
16 Ci16 C273 Landscaping
17 C17 C401 Water Reticulation
18 C18 C402 Sewerage System
© IPWEA 2004
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Sub-Annexure C1

EARTHWORKS (Specification C213)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Stripping Topsoil Surface Levels 10,000m? 1 Cross Section  [Survey
per 25m
Excavation Geometry 10,000m* 1 Cross Section  |Survey
per 25m
Floor of Cuttings Material Quality - CBR 5,000m? 1 per 1,000m** |AS1289.6.1.1
Compaction 10,000m? 1 per 500m?2 AS1289.5.4.1
Foundation for Compaction 5,000m? 1 per 500m2 AS1289.5.4.1
Embankments
Embankments
- General Geometry One layer 1 Cross Section  |Survey
10,000m* per 25m
Material Quality - CBR One layer 1 per 800m’® AS1289.6.1.1
5,000m’
Compaction/Moisture Content One layer 1 per 250m° AS1289.5.1.1
5,000m? AS1289.5.4.1
AS1289.5.7.1
Road Carriageway
Embankments
- Select Zone Geometry One layer 1 Cross Section  [Survey
10,000m* per 25m
Material Quality
- Maximum Particle Size 10,000m* 1 per 1,000m** |AS1289.6.1.1
- CBR 10,000m? 1 per 500m® *
Compaction/Moisture Content | On€ 1ayer 1 per 250m* AS1289.5.1.1,
5,000m2 AS1289.5.4.1
AS1289.5.7.1
Fill Adjacent to Material Quality
Structures: Bridges,
Retaining Walls and - Maximum Particle Size 1 Structure 1 per 200m® * AS1289.3.3.1
Cast-in-Situ Culverts - Plasticity Index 1 Structure 1 per 200m® *
Compaction/Moisture Content 1 Structure 1 per layer AS1289.5.1.1,
AS1289.5.4.1
AS1289.5.7.1

* Note: or part thereof, per lot.

© IPWEA 2004
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QUALITY SYSTEM REQUIREMENTS

Sub-Annexure C2

STORMWATER DRAINAGE -
INCLUDING KERB & GUTTER, DRAINAGE STRUCTURES

PIPE CULVERTS, BOX

(Specifications C220, C221, C222, C223, C224)

CULVERTS, OPEN DRAINS

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Supply of Precast Units  |Precast Quality - 1 batch 1 per typelsize/
Suppliers documentary evidence class per batch
and certification
Siting and Excavation Geometry 1 drainage 1perdrainage |Survey
line/structure line/structure
Foundation Compaction 1 drainage lper20linm* |AS1289.54.1
line/structure
Material surrounding Material Quality AS1289.4.3.1
Steel Structures - pH/Electrical Resistivity 1 drainage 1 per material AS1289.4.4.1
line/structure
Bedding Material Quality
- Particle Size Distribution 1 contract 1 per 200m?> * AS1141.11
Compaction/Moisture Content 1 drainage 1 per layer, per 20|AS1289.5.7.1,
line/structure linm AS1289.54.1
Concrete Bedding or Geometry 1 Cross Section  [Survey and 3m
Lining per 25m Straight Edge
Installation of Precast Geometry 1 drainage 1perdrainage [Survey
Units line/structure line/structure
Selected Backill Material Quality
- Maximum Particle Size 1 contract 1 per 100m* *
- Plasticity Index 1 contract 1 per 100m* * AS1289.3.3.1
Compaction/Moisture Content 1 drainage 1 per 2 layers per |[AS1289.5.7.1,
line/structure  |50m? AS1289.5.4.1
Rock Fill for Gabions/ Material Quality:
\Wire Mattresses
- Wet Strength 1 contract 1 per contract AS1141.22
- Wet/Dry Strength Variation 1 contract 1 per contract AS1141.22
Kerb and Gutter Geometry 1 Cross Section |Survey and 3m
per 25m Straight Edge
* Note: or part thereof, per lot.
© IPWEA 2004
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Sub-Annexure C3

SUBSURFACE DRAINAGE (Specifications C230, C231, C232, C233)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Material Supply Material Quality - Supplier's
documentary evidence and
certification of:
Pipe 1 contract/size |1 per type/size
Filter Material
- Grading (Type A, B, C, D) 1 contract/size |1 per type AS1141.11
- Coefficient of Permeability 1 contract/size |1 per type AS1289.E5.1
(Type B) ASTM-D2434-68
- Grading Variation after 1 contract/size |1 per type AS1141.11
Treatment (Type B)
- Wet Strength (Type C, D) 1 contract/size |1 per type AS1141.22
- 10% Fines Wet/Dry 1 contract/size |1 per type AS1141.22
(Type C, D)
Geotextile 1 contract 1 per type
Excavation - Line and Grade 1 drainage line |1 per drainage  |Survey
Trench Base line
Compaction 1 drainage line |1 per 200 linm* |AS1289.5.4.1
Bedding and Backfill
- Filter Material Compaction 1ldrainage line (1 perdrainage |AS1289.5.4.1
line
- Selected Backiill Compaction 1drainage line |1 per 200 linm* |AS1289.5.4.1
- Earth Backiill Compaction 1 drainage line |1 per 200 linm* |AS1289.5.4.1
Drainage Mat Geometry 2000m* 1 Cross Section  [Survey
per 25m

* Note: or part thereof, per lot

© IPWEA 2004
BURNETT SHIRE COUNCIL CQs C-4 AUS-SPEC-1\QLD-CQSC



Contract No.

QUALITY SYSTEM REQUIREMENTS

Sub-Annexure C4

STABILISATION (Specification C241)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Material Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Cement 1 contract 1 per 100t AS3972
- Quicklime
Available Lime (CaO 1 contract 1 per 100t AS3583.12
content)
Slaking Rate 1 contract 1 per 100t T432
Particle Size Distn 1 contract 1percontract |[AS1141.11
- Hydrated Lime
Available Lime (CaOH,) 1 contract 1 per 100t AS3583.12
Residue on Sieving 1 contract 1 per contract |[AS3583.14
- Ground Blast Furnace Slag 1 contract 1 per month AS3583.2
- Flyash 1 contract 1 per month AS3583.1
- Blended Stabilising Agent 1 contract 1 per month
- Water
Chloride ion content 1 contract 1 percontract |AS3583.13
Sulphate ion content 1 contract 1 per contract |AS1289.4.2.1
Undissolved solids 1 contract 1 per contract
Mix Design NATA certification - Supplier's 1 mix 1 per mix
documentary evidence and
certification
Stationary Mixing Plant  |Application rate of stabilising 1lday's 1 per 100t
agent production
Compressive strength of product |1 day’s 1 per 400t AS1289.6.1.1
production
In-Situ Spreading Spread rate 1 layer 1,000m* |1 per lot or
1 per 500m’
Mix uniformity 1layer 1,000m* |1 per500m®  |Visual
Trimming and Geometry 1 layer 2,000m? |One cross Survey
Compaction max 1 day's section per 25m
placement
Surface Quality " 10 per 200m 3m Straight Edge
lane length *
Average Layer thickness " 1 per lot
Average Width " 1 per lot Measure/Survey
Relative Compaction/Moisture " 3 perlot AS1289.5.7.1
Content AS1289.5.8.1

* Note: or part thereof, per lot.

© IPWEA 2004

AUS-SPEC-1\QLD-CQSC

CQS C-5

BURNETT SHIRE COUNCIL




QUALITY SYSTEM REQUIREMENTS

Contract No.

Sub-Annexure C5

FLEXIBLE PAVEMENTS (Specification C242)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Base and Subbase Material Quality - Supplier's 1 contract
Supply documentary evidence and
certification
- Particle Size Distribution 1 per 1,000t AS1289.3.6.1
- Fine Particle Size Distribu- 1 per 1,000t AS1289.3.6.3
tion Ratio
- Liquid Limit 1 per 1,000t AS1289.3.1.1
- Plastic Limit 1 per 1,000t AS1289.3.3.1
- Plasticity Index 1 per 1,000t AS1289.3.3.1
- Maximum Dry Compressive 1 per 5,000t T114
Strength
- Particle Shape 1 per 1,000t AS1141.14
- Aggregate Wet Strength 1 per 5,000t AS1141.22
- Wet/Dry Strength Variation 1 per 5,000t AS1141.22
- Modified Texas Triaxial 1 per contract T171
Classification
- Unconfined Compressive 1 per 5,000t Q115
Strength (Modified)
- Unconfined Compressive 1 contract 1 per mix design |Q115
Strength (Bound)
Placement Geometry: Alignment & Level One layer 1 Cross Section  [Survey
2,000m? or per 15m
Width & Surface Trim |max 1 day's 10 per selected 200 lin [Measure & 3m
placement m* Straight Edge
Deflection Control - Benkelman  |One layer 4 per 1,000m? Q701
Beam 5,000m* or minimum 10 per
max 1 day's lot
placement
Compaction/Moisture Content/ One layer 10 per 5,000m* |AS1289.5.2.1,Q110
5,000m? or layer or C, AS1289.5.4.1
Dry Density Testing max 1 day's 3 per lot if less AS1289.5.8.1
placement
* Note: or part thereof, per lot.
© IPWEA 2004
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Contract No.

QUALITY SYSTEM REQUIREMENTS

Sub-Annexure C6

SPRAYED BITUMINOUS SURFACING (Specification C244)

Calculate per
spray run

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Suppliers
documentary evidence and
certification of:
- Class 170 Bitumen 1 tanker load 1 per tanker load
- Refinery Cutback Bitumen 1 tanker load 1 per tanker load
- Polymer Modified Binder 1 tanker load 1 per tanker load
- Bitumen Adhesion Agent 1 delivery 1 per delivery
- Cutback Oils 1 delivery/ tanker |1 per
delivery/tanker
- Aggregate Precoating Agent 1 delivery/ 1 per
tanker delivery/tanker
- Aggregate 1 contract 1 per 400m3 AS2758.2
Application Rates Binder 1 day's operation |Calculate per
spray run
Aggregate 1 day's operation

Tt One per Contract or change in material

* Note: or part thereof, per lot
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QUALITY SYSTEM REQUIREMENTS Contract No.

Sub-Annexure C7

ASPHALTIC CONCRETE (Specification C245)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Coarse & Fine Aggregates AS2758.5
- Grading 1 wk's prod'n 1 per day AS1141.11
Moisture Content 1 wk's prodn 1 per day AS1289.2.1.1
Wet Strength 1 contract ) AS1141.22
Wet/Dry Strength Variation 1 contract ) 1 per AS1141.22
Particle Shape 1 con':rac’; ; contr:act . 22:1&311481
Fractured Faces contrac or change 11 '
Polishing Agg Friction Value 1 contract ) material AS1141.42
- Mineral Filler lcontractorl [contractor 1 per |AS2357
month’s month’s
production production
- Bitumen Binder 1 refinery 1 per tanker load [AS2008
batching
- Polymer Modified Bitumen
- Elasticity Recovery at 60°C |1 production 1 per tanker load |MBT 21
- Viscosity on ER at 60°C batch_ by MBT 21
. Torsional Recovery at 25°C  |supplier MBT 22
- Viscosity at 180°C MBT 11
- Bitumen Adhesion Agent 1 contract 1 percontractor |Q212A,B,C
- Resistance to Stripping change in
material
- Reclaimed Asphalt Pavement 1 stockpile 1 per stockpile  |AS1141.11
(RAP)
- Bitumen Emulsion 1 contract 1 per contractor |AS1160
change in
material
Mix Design - Approval of mix and NATA 1 mix per 1 per mix
Nominated Mix certification. contract
Supplier's documentary evidence
and certification
Production Mix Temperature 1pertruck load [Measure
Moisture Content C245.7 from Spec AS2891.10
Grading C245 Asphaltic Concrete as AS2891.3.3
Binder Content included as separate table below. [AS2891.3.1
Additionally, max lot size one 12 hr
shift's production.
Resistance to Stripping 1 production mix [1 per mix per T640
5000t or once per
month (whichever
is the most
frequent)

© IPWEA 2004

BURNETT SHIRE COUNCIL

CQs C-8

AUS-SPEC-1\QLD-CQSC




Contract No.

QUALITY SYSTEM REQUIREMENTS

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Laying and Compaction | Temperature ldayslaying |1pertruckload |Measure
per site
Levels lday'slaying |1crosssection |Survey
per site per 25m
Shape 1day'slaying |10 per 200m* 3m Straight Edge
lane length
Relative Compaction/Layer 1day's laying |6 cores per lot AS2891.9.3 or
Thickness 10 nuclear Nuclear Density
density tests per |Meter
lot

* Note: or part thereof, per lot

Quantity of Asphalt in
production lot

Minimum Frequency of Testing

Less than 100 tonnes

101 to 300 tonnes

301 to 600 tonnes

Over 600 tonnes

One per 50 tonnes or part thereof

One per 100 tonnes or part thereof

One per 150 tonnes or part thereof

One per 200 tonnes or part thereof

Table C245.7 Minimum Testing Frequencies for Asphalt Production
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QUALITY SYSTEM REQUIREMENTS

Contract No.

Sub-Annexure C8

READY-MIXED CONCRETE PRODUCTION & SUPPLY
(Specifications C247, C248)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Raw Materials Supply  |Material Quality - Supplier's

documentary evidence and

certification of:-

Cement 1 mth's prod'n |1 per week AS 3972

Flyash 1 mth's prod'n |1 per month AS 3582.1

Water 1 contract 1 per contract AS3583.13,

AS1289.4.2.1

Admixtures 1 mth's prod'n |1 per month AS 1478

Fine Aggregates (C248 only)

- Grading 1 wk's prod'n 1 per 200m® AS1141.11
concrete*

- Moisture Content N/A 1 per day

- Sulphate Soundness 1 contract 1 per contract AS1141.24

- Bulk Density 1 contract 1 per contract AS 2758.1

- Unit Mass (particle density) 1 contract 1 per contract AS 2758.1

- Water Absorption 1 contract 1 per contract AS 2758.1

- Material Finer 2um 1 contract 1 per contract AS 2758.1

- Deleterious Material 1 contract 1 per contract AS 2758.1

(Impurities/Reactive)
- Combined Aggregates
(C247 and C248)

- Grading 1 wk's prod'n 1 per 200m° AS1141.11
concrete*

- Moisture Content 1 wk's prod'n 1 per day

- Wet Strength 1 contract 1 per contract AS1141.22

- Wet/Dry Strength Variations 1 contract 1 per contract AS1141.22

- Sulphate Soundness 1 contract 1 per contract AS1141.24

- Particle Shape 1 contract 1 per contract AS1141.14

- Fractured Faces 1 contract 1 per contract AS1141.18

- Bulk Density 1 contract 1 per contract AS 2758.1

- Unit Mass (particle density) 1 contract 1 per contract AS 2758.1

- Water Absorption 1 contract 1 per contract AS 2758.1

- Material Finer 75um 1 contract 1 per contract AS 2758.1

© IPWEA 2004
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Contract No.

QUALITY SYSTEM REQUIREMENTS

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Raw Materials Supply |- Weak Particles 1 contract 1 per contract AS 2758.1
(Contd)
- Light Particles 1 contract 1 per contract AS 2758.1
- Deleterious Materials 1 contract 1 per contract AS 2758.1
(Impurities/Reactive)
- Iron Unsoundness 1 contract 1 per contract AS 2758.1
- Falling/Dusting Unsoundness |1 contract 1 per contract AS 2758.1
Mix Design Compressive Strength 1 contract mix |1 per mix per AS1012.9
contract
Aggregate Moisture Content 1 contract mix |1 per mix per
contract
Consistency - Slump 1 contract mix |1 per mix per AS1012.3.1
contract
Air Content 1 contract mix |1 per mix per AS1012.4
contract Method 2
Shrinkage 1 contract mix |1 per mix per AS1012.13
contract

* Note: or part thereof, per lot
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QUALITY SYSTEM REQUIREMENTS

Contract No.

Sub-Annexure C9

MASS CONCRETE SUBBASE (Specification C247)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Concrete Supply Refer Sub-Annexure C8:
Ready-Mixed Concrete
Production and Supply
Concrete/Air Temperature 50m° 1 per 50m° Measure
Air Content 50m° 1 per 50m® AS1012.4
Method 2
Consistency - Slump 50m° 1 per load AS1012.3.1
Compressive Strength (7 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Compressive Strength (28 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Placement Thickness 50m° 5m grid on plan |Survey and check
area with subgrade survey
Geometry 50m° 1 cross section [Survey and
per 15m 3m Straight Edge
Curing Material Quality - Supplier's 1 contract 1 per production |AS3799
documentary evidence and batch AS1160
certification
Application Rate 1 day's work 1 per 1000m*
Joints Geometry 50m* All joints Survey
* Note: or part thereof, per lot
© IPWEA 2004
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Contract No.

QUALITY SYSTEM REQUIREMENTS

Sub-Annexure C10

PLAIN OR REINFORCED CONCRETE BASE (Specification C248)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Concrete Supply Refer Sub-Annexure C8:
Ready-Mixed Concrete
Production and Supply
Concrete/Air Temperature 50m° 1 per 50m° Measure
Air Content 50m° 1 per 50m® AS1012.4
Method 2
Consistency - Slump 50m° 1 per load AS1012.3.1
Compressive Strength (7 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Compressive Strength (28 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Placement Relative Compaction
- Machine Placed 50m° 1 per 50m> AS1012.14
- Hand Placed Area between 2 |2 per lot AS1012.14
consecutive
const. joints or
50m? (whichever
is the lesser)
Thickness 50m® 5m grid on plan |Survey
area
Geometry 50m° 1 cross section [Survey and
per 15m 3m Straight Edge
Ride Quality Profile Factor 1000m? 10/lane/lot 3m Straight Edge
Surface Texture Texture Depth 1000m? 2 per lot Survey
Curing Material Quality - Supplier's 1 contract 1 per production [AS3799
documentary evidence and batch AS1160
certification
Application Rate 1 day's work 1 per 1000m*
Joints Sealant Material Quality Supplier's|1 contract 1 per prod'n
documentary evidence and batch
certification
Geometry 50m° All joints Survey

* Note: or part thereof, per lot
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QUALITY SYSTEM REQUIREMENTS

Contract No.

Sub-Annexure C11

BITUMINOUS MICROSURFACING (Specification C255)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Bitumen (prior to 1 contract 1 per contract or [AS2008
emulsification) change in
material
- Bitumen Emulsion
Residual Binder Content 1 contract 2 per bulk AS1160, App.D
(Residue from Evaporation) delivery
- Mineral Aggregates
Degradation Factor 1 contract 1 per contract or |AS1141.25
6 month period
Los Angeles Value 1 contract “ AS1141.23
Aggregate Wet Strength 1 contract | AS1141.22
Wet/Dry Strength Variation |1 contract “ AS1141.22
Polished Aggregate Friction |1 contract “ AS1141.42
Value
Sand Equivalent 1 contract “ AS1289.3.7.1
- Mineral Filler 1 month's prod'n “ AS2357
- Combined Aggregate Grading |1 contract “ AS1141.11,
AS1141.12
Mix Design - Approval of mix and NATA 1 contract 1 per mix
Nominated Mix certification - Supplier's
documentary evidence and
certification
Production Mix Grading 1 day's prod'n or 2 per 50m** AS2891.3.1
. . 50m® (whichever B
Residual Binder Content is the lesser) 2 per 50m™ AS2891.3.1
Laying Levels 1 layer, max 1 cross section [Survey
200m® per 15m
Surface Quality 1 layer, max 10 per 100m*  |3m Straight Edge
200m® lane length
* Note: or part thereof, per lot
© IPWEA 2004
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Contract No. QUALITY SYSTEM REQUIREMENTS

Sub-Annexure C12

SEGMENTAL PAVING (Specification C254)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Concrete Segmental Paving 1 contract 1 per contract
Units
- Clay Segmental Paving 1 contract 1 per contract
Units
- Bedding Sand 1 per contract or
Grading 1 contract change in AS1141.11
material
- Joint Filling Sand 1 per contract or
Grading 1 contract change in AS1141.11
material
Base Geometry One layer One cross Survey
5000m? max 1 [section per 25m
day's placement
Surface Quality " 10 per 200m? or|3m Straight Edge
lot
Edge Restraints Refer 'Minor Concrete Works' 1day’s lperl10linm [Measure/Survey
placement
Laying Paver Units Joint Width 1day's All joints Measure
placement
Geometry 1day's One cross Survey
placement section per 15m
Surface Quality 1day's 10 per 200m? or [3m Straight Edge
placement lot

* Note: or part thereof, per lot
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QUALITY SYSTEM REQUIREMENTS

Contract No.

Sub-Annexure C13

MINOR CONCRETE WORKS (Specification C271)

Supplier's documentary evidence
and certification

batch

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Subgrade Compaction 1000 linmor 1 per 200 lin m or [AS1289.5.4.1
1000m* 200m’
Gravel Subbase Compaction 1day's 1 per 100 lin m or [AS1289.5.4.1
Construction placement 100m?
Subbase Geometry 1day's 1per25Ilinm 3m Straight Edge
placement
Steel Supply Material Quality - Suppliers 1 delivery 1 per production
documentary evidence and batch
certification
Ready-Mixed Concrete |Material Quality - Suppliers 1 contract 1 per mix type
Supply documentary evidence and
certification
Consistency - Slump 15m° 1 per load AS1012.3
Method 1
Compressive Strength 15m° 2 pairs per 15m® [AS1012.1,
(7 and 28 day) AS1012.8,
AS1012.9
Concrete Placement Finished Levels 15m° 1 cross section  [Survey and
per 15m 3m Straight Edge
Surface Dimensions Single As required to measure
fabrication confirm design
dimensions
Backfilling Material Quality
- Maximum particle size 1 contract/ 1 per 200m° or ot | Q103
material type
- Plasticity Index 1 contract/ 1 per 200m® or lot |AS1289.3.3.1
material type
Compaction 1 day’'swork or |1 per 200m” or lot [AS1289.5.4.1
max 200m?
Sprayed Concrete Test Panels and Cores 1 contract 3 test panels and |AS1012.4,
4 cores permix |AS1012.9
design AS1012.14
Compressive Strength Cores 15m° 2 per 15m° AS1012.4,
AS1012.9
AS1012.14
Curing Material Quality - 1 contract 1 per production

* Note: or part thereof, per lot
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Contract No. QUALITY SYSTEM REQUIREMENTS

Sub-Annexure Cl14

PAVEMENT MARKINGS (Specification C261)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Paint 1 contract 1 per contract or
change in
material
- Glass Beads 1 contract "
- Thermoplastic Material 1 contract "
- Raised Pavement Markers 1 contract "
Paint Application Wet Film Thickness 1 contract 1 per site visitor |AS 1580.107.3
change in
pressure settings
Application Rate of Glass Beads |1 contract 1 per site visitor |Annexure C261A
change in
pressure settings
Thermoplastic Cold Film Thickness 1 contract 1 per site visitor |Measure by
Application change in micrometer
pressure settings
Application Rate of Glass Beads |1 contract 1 per site visitor  |Annexure C261A
change in
pressure settings
© IPWEA 2004
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QUALITY SYSTEM REQUIREMENTS

Contract No.

Sub-Annexure C15

SIGNPOSTING (Specification C262)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of;
- Sign Blanks 1 contract 1 per contract, or
change in
material
- Aluminium Extrusion Backing 1 contract "
- Retro-reflective Material 1 contract "
- Non-reflective Paint 1 contract "
- Non-reflective Sheet 1 contract !
Material
- Steel Sign Support 1 contract "
Structures
Concrete Foundations  |Refer 'Minor Concrete Works'
© IPWEA 2004
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Contract No. QUALITY SYSTEM REQUIREMENTS

Sub-Annexure C16

LANDSCAPING (Specification C273)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD

Seed Certification of Authenticity for the |1 contract Certification for

prescribed Mix each production
batch delivered

Imported Topsoil Material Quality AS4419
-pH 10,000m? 1 per 500m®
- Organic Content 10,000m? 1 per 500m®
- Soluble Salt Content 10,000m? 1 per 500m®

Mulch for Planting Material Quality 1 contract 1 contract AS4454
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QUALITY SYSTEM REQUIREMENTS

Contract No.

Sub-Annexure C17

WATER RETICULATION (Specification C401)

source

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- uPVC Pipes 1 contract 1 per contract AS2977
- Ductile Iron Pipes 1 contract " AS2280 and
AS2129
- Copper Pipe 1 contract " AS1432
- Polyethylene Pipe 1 contract " AS1159
- Stop Valves 1 contract " AS2638 and
Material AS2129
- Non Return Valves 1 contract " AS3578
- Spring Hydrants 1 contract 1 per contract AS2544 or AS3952
Siting and Excavation Geometry 1line 1 per line Survey
Bedding Material Quality
- Grading 1 contract 1 per contract per [AS2032

Thrust and Anchor
Blocks

Refer Annexure C13

Concrete Encasement

Refer Annexure C13

Chamber Covers and Geometry 1 coverfframe |1 per cover/frame |survey
Frames
Testing of Pipelines Pressure testing 1line 1 per line As specified
C401.28
Backfill and Compaction |Compaction 1line 1 per 2 layers AS1289.5.7.1
max 100m*
Switchgear and Electrical function each installation |1 factory test per |AS3439
Controlgear Assembly installation
Commissioning of Certification testing of electrical 1 installation 1 per installation
Pumping Station installation in accordance with
relevant Australian Standards
© IPWEA 2004
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Contract No.

QUALITY SYSTEM REQUIREMENTS

Sub-Annexure C18

SEWERAGE SYSTEM (Specification C402)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- uPVC Pipes 1 contract 1 per contract AS1477
- Ductile Iron Pipes 1 contract " AS2280 and
AS2129
- Vitrified Clay Pipes 1 contract " AS1741
- Precast Access Chambers 1 contract " AS4198
Siting and Excavation Geometry 1line/ 1 per line/ Survey
structure structure
Bedding Material Quality
- Grading 1 contract 1 per contract per [Q103
source
Concrete Bedding Refer Annexure C13
Laying and Jointing of  |Geometry 1line 1 per line Survey
Pipes, Access
Chambers, Structures
Thrust and Anchor Refer Annexure C13
Blocks
Concrete Encasement  |Refer Annexure C13
Cast-in-situ Access Material Quality
Chambers - Tri-Calcium Aluminate 1 contract 1 per contract per [AS3972
Content source
- Fineness Index 1 contract " AS3972
- Minimum Cement Content 1 contract . AS3972
Acceptance Test of - Compressed Air Testing 1line 1 per line As specified
Gravitation Mains and C402.36
Access Chambers C402.37
- Hydrostatic Testing 1 per test length |1 per line As specified
Test length = 1370m C402.38
pipeline dia.(mm)
Backfill and Compaction [Compaction 1line 1 per 2 layers AS12895.7.1
max 100m?
Switchgear and Electrical Compliance each installation |1 factory test per |AS3439
Controlgear Assembly installation
Commissioning of Certification testing of electrical 1 installation 1 per installation
Pumping Station installation in accordance with
relevant Australian Standards
© IPWEA 2004
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Contract No.

QUALITY CONTROL REQUIREMENTS

Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of non | XYZ.00 | AP KP 2/6/97
1 conformance with  deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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Contract No. QUALITY CONTROL REQUIREMENTS

SPECIFICATION CQC

QUALITY CONTROL REQUIREMENTS
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Contract No.

QUALITY CONTROL REQUIREMENTS

SPECIFICATION CQC
QUALITY CONTROL REQUIREMENTS

GENERAL

CQC1 SCOPE

1. This Specification covers the contractual requirements for the quality control Testing and
testing and survey by the Contractor; including the minimum test frequencies to Survey
be employed to demonstrate conformance to the requirements of the technical
specifications.

CQC2 LOTS

1. All items of work shall be subdivided into lots. Each lot shall be given a unique
lot number.

2. Lots shall be chosen by the Contractor but shall be within the limits given in Lot Size
Annexure CQC-B. In general, the size of the lot shall not exceed one day's
output for each work process designated for lot testing.

3. The lot numbers shall be used as identifiers on all surveys and test results. Lot Numbers

4. The Contractor shall determine the bounds of each lot before sampling and shall Lot
identify each lot clearly. Identification

5. The boundaries of a lot may be changed if subsequent events cause the original Lot
lot to be no longer essentially homogeneous. Boundaries

6. The lot identification system and sample numbering system shall allow test  Test Results
results to be positively identified with material incorporated in the works.

CQC3 SAMPLING AND TESTING

1. All compliance inspections and tests shall be based on lots. Lots

2. The maximum lot sizes and minimum testing frequencies are listed in the Lot Sizes
Annexures to the relevant Specifications and/or in Annexure CQC-B to this = Frequency of
Specification. Where no minimum frequency of testing, or maximum lot size is Testing
stated in the Specification, the Contractor shall nominate appropriate frequencies
for the Superintendent's approval.

3. Sampling shall not be restricted to locations dimensioned or otherwise defined for ~ Sampling
setting out the Works in the Drawings or Specification, but shall be undertaken in Locations
a random or unbiased manner, as approved by the Superintendent, at any
location within the Works to demonstrate its compliance with the Specification.

4, Where Test Methods are nominated in the Technical Specifications, sampling Sampling and
and testing shall be carried out by a NATA registered laboratory accredited for  Testing
those test methods and sampling procedures. Sampling shall be conducted by
personnel from the NATA registered laboratory which has been accredited for
that sampling procedure and shall be supervised by the approved signatory from
that laboratory. Test results shall be reported on NATA endorsed test
documentation which shall include a statement by the approved signatory
certifying that the correct sampling procedures have been followed.
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QUALITY CONTROL REQUIREMENTS

Contract No.

5. In special circumstances the Principal may accredit a laboratory that is not NATA  Special
registered for specific tests or inspection procedures. Accreditation

6. The Contractor shall reinstate all core holes, test holes, excavations and any Reinstatement
other disturbance resulting from any testing activity. The reinstatement shall be
to a standard which is at least equal to the specified requirements for the
particular work.

7. Random sampling techniques shall be used for each lot for the control of = Random
compaction of each continuous layer of earthworks, flexible pavement and Sampling
asphalt. Annexure CQC-A defines the method to be used for determining test
locations of random sampling in each lot.

8. For quality control of processes other than compaction of layers of earthworks, Sampling
flexible pavement and asphalt, the sampling locations will be proposed by the Locations
Contractor and will require the approval of the Superintendent.

9. In all cases the samples shall be each considered to be representative of the lot  All Test
and all test results will be required to meet the appropriate tolerances for the lot. Results to

Meet
Tolerances

CQc4 SURVEYING

1. Surveying Control shall include all measurement, calculation and record Requirements
procedures necessary to:

(@) set out the Works

(b) verify conformance to the Drawings and Specification in relation to
dimensions, tolerances and three dimensional position

(c) determine lengths, areas or volumes of materials or products, where
required for measurement of work.

2. The Contractor shall appoint qualified surveyors who are eligible for membership Surveyor
of the Institution of Surveyors, Australia or the Institution of Engineering and Qualifications
Mining Surveyors, Australia to supervise and take responsibility for all Surveying
Control.

3. The procedures and equipment used must be capable of attaining the tolerances Equipment
nominated in the Specification.

4, Sampling for conformance verification purposes shall not be restricted to the Sampling
locations used to set out the Works. Locations

5. The Contractor shall submit a Survey Conformance Report to the Superintendent = Conformance
for each lot or component where design levels, position and/or tolerances have Report
been specified. The Survey Conformance Report shall show 'specified vs actual'
for position (defined by co-ordinates or chainage and offset), level and tolerance
as appropriate and shall be certified by the qualified surveyor responsible for the
verification survey.

CQC5 RECORDS

1. Conformance records shall be stored and maintained such that they are readily = Storage
retrievable and in facilities that provide a suitable environment to minimise
deterioration or damage and to prevent loss.
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Contract No. QUALITY CONTROL REQUIREMENTS

2. The Contractor shall submit all conformance records to the Superintendent for  Copies of
inspection and approval. If requested by the Superintendent, the Contractor shall Records
provide copies of the records or test results at no cost to the Principal. Contractor’s

Cost

MEASUREMENT AND PAYMENT

CQC6 PAY ITEMS

1. Payment shall be made for all activities associated with testing, survey and
supplier's documentation required to demonstrate conformance to the
specification requirements.

2. Cost adjustments, if applicable, will apply the same as to any other Pay Item in
the Schedule.

Pay Item QCP1 QUALITY VERIFICATION AND CONTROL

1. The Lump Sum for this item shall include all costs for inspections, conformance
surveys and testing required to verify that all aspects of the work under the
Contract comply with the quality requirements of the Contract, including the
ongoing compilation of quality records.

2. Payments shall be made pro rata on the monthly value of work done.
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ANNEXURE CQC-A
RANDOM SAMPLING

CQC-A1 GENERAL

1. Random sampling of test locations shall be used to control relative compaction of each layer of:
M earthworks
(i) selected material zone
(iii) flexible pavement

(iv) asphalt
(v)

(vi)

(vii)

which are generally rectangular in area.

CQC-A2 SAMPLING RATES

1. The number of samples (n) per lot shall be as indicated in the specific Specification Parts which are
summarised in the Sub-Annexure to this Quality Requirements Specification.

CQC-A3 RANDOM SAMPLING LOCATIONS
1. Sampling locations within a lot for the control of relative compaction shall be determined as follows:
0] Representing the lot as a rectangle, sub-divide the lot lengthwise into equi-area sub-lots in

accordance with the number of samples selected (n) in accordance with Table CQC-AL.
(i) Establish six grid lines within the lot, as illustrated in Figure CQC-A2;

(iii) Throw a die to select a number between 1 and 6. This determines which grid line to use for
the sample location in sub-lot 1;

(iv) Throw die to select a group (1-6) in Table CQC-A1;

(v) Throw die twice to select two random numbers (between 1 and 6) for row and column in
Table CQC-A2 and obtain random fraction R;
(vi) Length co-ordinate for sample location in Sub-lot 1 = RL/n;

(vii) For sample location in next sub-lot:-

Add L/n to previous length co-ordinate.
Add 1 (on a cycle of 6) to previous grid line.
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Sublot 1 Sublot 2
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Figure CQC-A2 Sampling Locations for Rectangular Lot
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GROUP ROW COLUMN
@) ) 3) 4 ®) (6)
) @ 0.78178 0.45467 0.00347 0.27296 0.00020 0.36517
@ 0.59678 0.67931 0.25434 0.59054 0.32444 0.41504
@A) 0.14464 0.17269 0.61154 0.18291 0.83242 050776
) 0.89010 0.44764 0.07451 0.20428 0.49513 0.91440
) 0.91941 047726 0.33160 0.30670 0.65114 0.36852
®) 051085 0.38148 0.22169 0.66578 0.67050 0.69559
@) ) 0.81891 0.48626 0.88892 0.82994 0.16941 0.81528
@ 0.37410 0.60232 0.12070 0.79017 0.32981 0.34908
%) 0.45921 0.15648 0.58052 0.37413 0.08124 0.97145
@) 0.86614 0.94719 0.78872 0.91972 0.45149 0.15107
) 0.26590 0.41140 0.95477 0.81267 0.24018 0.07324
®) 0.95205 0.39438 0.73697 0.59427 0.71146 0.00575
&) @) 0.18694 0.36502 0.17828 0.84312 057003 058583
2 091211 0.86936 0.43030 0.27672 0.47393 0.10342
®) 0.80714 0.34295 0.00775 0.90855 0.33368 0.21842
@ 0.67579 0.92686 0.18005 0.00645 0.11256 0.05278
©) 0.03184 0.69876 0.16676 0.43346 0.86992 0.03275
®) 0.15623 0.02905 0.72763 0.19095 0.80847 0.39729
@ @ 0.72109 0.17970 0.22505 0.35561 0.98935 027818
@ 0.37348 0.19381 043331 0.75033 0.99963 0.42232
@) 0.12129 0.32386 0.56705 0.87165 0.84460 0.92955
@ 0.54948 0.08844 0.47061 0.78419 0.18731 0.93485
) 0.15097 0.44967 0.48759 0.84161 0.19212 0.05146
®6) 0.32360 0.66850 0.99382 0.94050 0.96449 0.96217
©) @ 0.68091 054191 0.10910 0.94237 0.23161 0.15167
@ 097121 0.83626 0.70896 0.45296 0.69475 0.11264
@A) 0.19723 0.98260 057429 0.94789 0.64457 0.20809
@ 0.84036 0.14095 0.29451 0.40256 0.34521 0.64924
) 0.97500 0.98056 0.82276 0.97130 0.77329 0.89855
®) 0.83244 0.30828 0.06882 0.68471 0.71081 0.91649
®) @ 0.75892 0.29685 0.70044 0.91238 053356 0.45239
) 0.13229 0.19701 0.36074 0.32254 0.62045 0.26691
%) 0.34789 0.22179 0.91891 0.87651 0.91011 0.97469
@) 097211 0.68943 0.12831 0.50006 0.20793 0.61151
©) 0.24954 0.17809 0.56093 051524 0.69135 0.68967
®) 0.10062 0.11852 0.47089 0.64765 0.44644 0.35548

Table CQC-A1 - Table of Random Fractions
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ANNEXURE CQC-B
MAXIMUM LOT SIZES AND MINIMUM TEST FREQUENCIES

GENERAL

1.

The maximum lot sizes and minimum test frequencies are separately specified for all major activities
covered by the Technical Specifications as listed hereunder.

2. The requirements applicable to this Contract are identified with an asterisk indicating that only these
details are attached in this Annexure.
3. Where material/product quality certification can be obtained from the supplier, tests listed per
contract/separable part need not be repeated.
4. Where no Queensland DMR Test Methods (Q) are available, Australian Standards or NSW RTA Test
Methods (T) are specified.
Contents of Annexure CQC-B
Item Sub- Required (*) Reference Sub-Annexure Heading
Annexure for this Specification
Contract
1 B1 C213 Earthworks
2 B2 C220
Cc221 Stormwater Drainage - Pipe Culverts, Box Culverts,
C222 Open Drains, Kerb & Guitter, Drainage Structures
Cc223
Cc224
3 B3 C230
C231 Subsurface Drainage
C232
C233
4 B4 C241 Stabilisation
5 B5 C242 Flexible Pavements
6 B6 C244 Sprayed Bituminous Surfacing
7 B7 C245 Asphaltic Concrete
8 B8 C247 Ready Mixed Concrete Production and Supply
C248
9 B9 c247 Mass Concrete Subbase
10 B10 C248 Plain or Reinforced Concrete Base
11 B11 C255 Bituminous Microsurfacing
12 B12 C254 Segmental Paving
13 B13 c271 Minor Concrete Works
14 B14 C261 Pavement Markings
15 B15 C262 Signposting
16 B16 C273 Landscaping
© IPWEA 2004
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Item Sub- Required (*) Reference Sub-Annexure Heading
Annexure for this Specification
Contract
17 B17 C401 Water Reticulation
18 B18 C402 Sewerage System
© IPWEA 2004
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QUALITY CONTROL REQUIREMENTS

Sub-Annexure B1

EARTHWORKS (Specification C213)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Stripping Topsoil Surface Levels 10,000m? 1 Cross Section  [Survey
per 25m
Excavation Geometry 10,000m* 1 Cross Section  |Survey
per 25m
Floor of Cuttings Material Quality - CBR 5,000m? 1 per 1,000m** |AS1289.6.1.1
Compaction 10,000m? 1 per 500m?2 AS1289.5.4.1
Foundation for Compaction 5,000m? 1 per 500m2 AS1289.5.4.1
Embankments
Embankments
- General Geometry One layer 1 Cross Section  |Survey
10,000m* per 25m
Material Quality - CBR One layer 1 per 800m’® AS1289.6.1.1
5,000m’
Compaction/Moisture Content One layer 1 per 250m° AS1289.5.1.1
5,000m? AS1289.5.4.1
AS1289.5.7.1
Road Carriageway
Embankments
- Select Zone Geometry One layer 1 Cross Section  [Survey
10,000m* per 25m
Material Quality
- Maximum Particle Size 10,000m* 1 per 1,000m** |AS1289.6.1.1
- CBR 10,000m? 1 per 500m® *
Compaction/Moisture Content | On€ 1ayer 1 per 250m* AS1289.5.1.1,
5,000m2 AS1289.5.4.1
AS1289.5.7.1
Fill Adjacent to Material Quality
Structures: Bridges,
Retaining Walls and - Maximum Particle Size 1 Structure 1 per 200m® * AS1289.3.3.1
Cast-in-Situ Culverts - Plasticity Index 1 Structure 1 per 200m® *
Compaction/Moisture Content 1 Structure 1 per layer AS1289.5.1.1,
AS1289.5.4.1
AS1289.5.7.1

* Note: or part thereof, per lot.
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Contract No.

Sub-Annexure B2
STORMWATER DRAINAGE -
INCLUDING KERB & GUTTER, DRAINAGE STRUCTURES

PIPE CULVERTS, BOX

(Specifications C220, C221, C222, C223, C224)

CULVERTS, OPEN DRAINS

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Supply of Precast Units  |Precast Quality - 1 batch 1 per typelsize/
Suppliers documentary evidence class per batch
and certification
Siting and Excavation Geometry 1 drainage 1 per drainage Survey
line/structure line/structure
Foundation Compaction 1 drainage lper20linm* |AS1289.54.1
line/structure
Material surrounding Material Quality AS1289.4.3.1
Steel Structures - pH/Electrical Resistivity 1 drainage 1 per material AS1289.4.4.1
line/structure
Bedding Material Quality
- Particle Size Distribution 1 contract 1 per 200m° * AS1141.11
Compaction/Moisture Content 1 drainage 1 per layer, per 20|{AS1289.5.7.1,
line/structure lin m AS1289.54.1
Concrete Bedding or Geometry 1 Cross Section  [Survey and 3m
Lining per 25m Straight Edge
Installation of Precast Geometry 1 drainage 1 per drainage Survey
Units line/structure line/structure
Selected Backill Material Quality
- Maximum Particle Size 1 contract 1 per 100m* *
- Plasticity Index 1 contract 1 per 100m® * AS1289.3.3.1
Compaction/Moisture Content 1 drainage 1 per 2 layers per |[AS1289.5.7.1,
line/structure  |50m” AS1289.5.4.1
Rock Fill for Gabions/ Material Quality:
Wire Mattresses
- Wet Strength 1 contract 1 per contract AS1141.22
- Wet/Dry Strength Variation 1 contract 1 per contract AS1141.22
Kerb and Gutter Geometry 1 Cross Section |Survey and 3m
per 25m Straight Edge
* Note: or part thereof, per lot.
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Sub-Annexure B3
SUBSURFACE DRAINAGE (Specifications C230, C231, C232, C233)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Material Supply Material Quality - Supplier's
documentary evidence and
certification of:
Pipe 1 contract/size |1 per type/size
Filter Material
- Grading (Type A, B, C, D) 1 contract/size |1 per type AS1141.11
- Coefficient of Permeability 1 contract/size |1 per type AS1289.E5.1
(Type B) ASTM-D2434-68
- Grading Variation after 1 contract/size |1 per type AS1141.11
Treatment (Type B)
- Wet Strength (Type C, D) 1 contract/size |1 per type AS1141.22
- 10% Fines Wet/Dry 1 contract/size |1 per type AS1141.22
(Type C, D)
Geotextile 1 contract 1 per type
Excavation - Line and Grade 1 drainage line |1 perdrainage  |Survey
Trench Base line
Compaction 1 drainage line |1 per 200 linm* |AS1289.5.4.1
Bedding and Backfill
- Filter Material Compaction 1drainage line (1 perdrainage |AS1289.5.4.1
line
- Selected Backfill Compaction 1 drainage line |1 per 200 linm* |AS1289.5.4.1
- Earth Backfill Compaction 1 drainage line |1 per 200 linm* |AS1289.5.4.1
Drainage Mat Geometry 2000m? 1 Cross Section  [Survey
per 25m

* Note: or part thereof, per lot
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Sub-Annexure B4

STABILISATION (Specification C241)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Material Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Cement 1 contract 1 per 100t AS3972
- Quicklime
- Available Lime (CaO 1 contract 1 per 100t AS3583.12
content)
Slaking Rate 1 contract 1 per 100t T432
Particle Size Distn 1 contract 1percontract |AS1141.11
- Hydrated Lime
Available Lime (CaOHy) 1 contract 1 per 100t AS3583.12
Residue on Sieving 1 contract 1 per contract |AS3583.14
- Ground Blast Furnace Slag 1 contract 1 per month AS3583.2
- Flyash 1 contract 1 per month AS3583.1
- Blended Stabilising Agent 1 contract 1 per month
- Water
Chloride ion content 1 contract 1 per contract |AS3583.13
Sulphate ion content 1 contract 1 percontract |AS1289.4.2.1
Undissolved solids 1 contract 1 per contract
Mix Design NATA certification - Supplier's 1 mix 1 per mix
documentary evidence and
certification
Stationary Mixing Plant  |Application rate of stabilising 1day’s 1 per 100t
agent production
Compressive strength of product |1 day’s 1 per 400t AS1289.6.1.1
production
In-Situ Spreading Spread rate 1 layer 1,000m* |1 per lot or
1 per 500m?
Mix uniformity 1 layer 1,000m* |1 per500m®  |Visual
Trimming and Geometry 1 layer 2,000m?, |One cross Survey
Compaction max 1 day's section per 25m
placement
Surface Quality " 10 per 200m 3m Straight Edge
lane length *
Average Layer thickness " 1 per lot
Average Width " 1 per lot Measure/Survey
Relative Compaction/Moisture " 3 perlot AS1289.5.7.1
Content AS1289.5.8.1
* Note: or part thereof, per lot.
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QUALITY CONTROL REQUIREMENTS

Sub-Annexure B5
FLEXIBLE PAVEMENTS (Specification C242)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Base and Subbase Material Quality - Supplier's 1 contract
Supply documentary evidence and
certification
- Particle Size Distribution 1 per 1,000t AS1289.3.6.1
- Fine Particle Size Distribu- 1 per 1,000t AS1289.3.6.3
tion Ratio
- Liquid Limit 1 per 1,000t AS1289.3.1.1
- Plastic Limit 1 per 1,000t AS1289.3.3.1
- Plasticity Index 1 per 1,000t AS1289.3.3.1
- Maximum Dry Compressive 1 per 5,000t T114
Strength
- Particle Shape 1 per 1,000t AS1141.14
- Aggregate Wet Strength 1 per 5,000t AS1141.22
- Wet/Dry Strength Variation 1 per 5,000t AS1141.22
- Modified Texas Triaxial 1 per contract T171
Classification
- Unconfined Compressive 1 per 5,000t Q115
Strength (Modified)
- Unconfined Compressive 1 contract 1 per mix design [Q115
Strength (Bound)
Placement Geometry: Alignment & Level One layer 1 Cross Section  [Survey
2,000m? or per 15m
Width & Surface Trim |max 1 day's 10 per selected  |Measure & 3m
placement 200 lin m* Straight Edge
Deflection Control - Benkelman  |One layer 4 per 1,000m’ Q701
Beam 5,000m? or minimum 10 per
max 1 day's lot
placement
Compaction/Moisture Content/ One layer 10 per 5,000m* |AS1289.5.2.1,
5,000m? or layer or Q110C,
Dry Density Testing max 1 day's 3 per lot if less AS1289.54.1
placement AS1289.5.8.1
* Note: or part thereof, per lot.
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Sub-Annexure B6

SPRAYED BITUMINOUS SURFACING (Specification C244)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Suppliers
documentary evidence and
certification of:
- Class 170 Bitumen 1 tanker load 1 per tanker load
- Refinery Cutback Bitumen 1 tanker load 1 per tanker load
- Polymer Modified Binder 1 tanker load 1 per tanker load
- Bitumen Adhesion Agent 1 delivery 1 per delivery
- Cutback Oils 1 delivery/ tanker |1 per
delivery/tanker
- Aggregate Precoating Agent 1 delivery/ 1 per
tanker delivery/tanker
- Aggregate 1 contract 1 per 400m3 AS2758.2
Application Rates Binder 1 day's operation |Calculate per
spray run
Aggregate 1 day's operation
Calculate per
spray run
t One per Contract or change in material
* Note: or part thereof, per lot
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Sub-Annexure B7
ASPHALTIC CONCRETE (Specification C245)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Coarse & Fine Aggregates AS2758.5
- Grading 1 wk's prod'n 1 per day AS1141.11
Moisture Content 1wk's prod'n 1 per day AS1289.2.1.1
Wet Strength 1 contract ) AS1141.22
Wet/Dry Strength Variation 1 contract ) 1 per AS1141.22
Particle Shape 1 contract ) contract AS1141.14
1 contract ) or change in AS1141.18
Fractured Faces :
Polishing Agg Friction Value 1 contract ) material AS1141.42
- Mineral Filler lcontractorl |contractor 1 per |AS2357
month’s month’s
production production
- Bitumen Binder 1 refinery 1 per tanker load |AS2008
batching
- Polymer Modified Bitumen
- Elasticity Recovery at 60°C |1 production 1 per tanker load |MBT 21
- Viscosity on ER at 60°C batch by MBT 21
. Torsional Recovery at 25°C  |supplier MBT 22
. Viscosity at 180°C MBT 11
- Bitumen Adhesion Agent 1 contract 1 percontractor |Q212A,B,C
- Resistance to Stripping change in
material
- Reclaimed Asphalt Pavement 1 stockpile 1 per stockpile  |AS1141.11
(RAP)
- Bitumen Emulsion 1 contract 1 per contractor |AS1160
change in
material
Mix Design - Approval of mix and NATA 1 mix per 1 per mix
Nominated Mix certification. contract
Supplier's documentary evidence
and certification
Production Mix Temperature 1pertruck load [Measure
Moisture Content C245.7 from Spec AS2891.10
Grading C245 Asphaltic Concrete as AS2891.33
Binder Content included as separate table below. |AS2891.3.1
Additionally, max lot size one 12 hr
shift's production.
Resistance to Stripping 1 production mix [1 per mix per T640
5000t or once per
month (whichever
is the most
frequent)
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Contract No.

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Laying and Compaction [Temperature éedras):tz laying 11 pertruck load  |Measure
Levels 1 day's laying 1 cross section  [Survey
per site per 25m
Shape ldayslaying |49 per 200m* 3m Straight Edge
lane length
Relative Compaction/Layer 1 day's laying 6 cores per lot AS2891.9.3 or
Thickness 10 nuclear Nuclear Density
density tests per |Meter
lot

* Note: or part thereof, per lot

Quantity of Asphaltin
production lot

Minimum Frequency of Testing

Less than 100 tonnes

101 to 300 tonnes

301 to 600 tonnes

Over 600 tonnes

One per 50 tonnes or part thereof

One per 100 tonnes or part thereof

One per 150 tonnes or part thereof

One per 200 tonnes or part thereof

Table C245.7 Minimum Testing Frequencies for Asphalt Production
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Contract No.

QUALITY CONTROL REQUIREMENTS

Sub-Annexure B8

READY-MIXED CONCRETE PRODUCTION & SUPPLY
(Specifications C247, C248)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Raw Materials Supply  |Material Quality - Supplier's
documentary evidence and
certification of:-
Cement 1 mth's prodn |1 per week AS 3972
Flyash 1 mth's prodn |1 per month AS 3582.1
Water 1 contract 1 per contract AS3583.13,
AS1289.4.2.1
Admixtures 1 mth's prodn |1 per month AS 1478
Fine Aggregates (C248 only)
- Grading 1 wk's prod'n 1 per 200m° AS1141.11
concrete*
- Moisture Content N/A 1 per day
- Sulphate Soundness 1 contract 1 per contract AS1141.24
- Bulk Density 1 contract 1 per contract AS 2758.1
- Unit Mass (particle density) 1 contract 1 per contract AS 2758.1
- Water Absorption 1 contract 1 per contract AS 2758.1
- Material Finer 2um 1 contract 1 per contract AS 2758.1
- Deleterious Material 1 contract 1 per contract AS 2758.1
(Impurities/Reactive)
- Combined Aggregates
(C247 and C248)
- Grading 1 wk's prod'n 1 per 200m’® AS1141.11
concrete*
- Moisture Content 1 wk's prod'n 1 per day
- Wet Strength 1 contract 1 per contract AS1141.22
- Wet/Dry Strength Variations 1 contract 1 per contract AS1141.22
- Sulphate Soundness 1 contract 1 per contract AS1141.24
- Particle Shape 1 contract 1 per contract AS1141.14
- Fractured Faces 1 contract 1 per contract AS1141.18
- Bulk Density 1 contract 1 per contract AS 2758.1
- Unit Mass (particle density) 1 contract 1 per contract AS 2758.1
- Water Absorption 1 contract 1 per contract AS 2758.1
- Material Finer 75um 1 contract 1 per contract AS 2758.1
© IPWEA 2004
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Contract No.

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Raw Materials Supply |- Weak Particles 1 contract 1 per contract AS 2758.1
(Contd)
- Light Particles 1 contract 1 per contract AS 2758.1
- Deleterious Materials 1 contract 1 per contract AS 2758.1
(Impurities/Reactive)
- Iron Unsoundness 1 contract 1 per contract AS 2758.1
- Falling/Dusting Unsoundness |1 contract 1 per contract AS 2758.1
Mix Design Compressive Strength 1 contract mix |1 per mix per AS1012.9
contract
Aggregate Moisture Content 1 contract mix |1 per mix per
contract
Consistency - Slump 1 contract mix |1 per mix per AS1012.3.1
contract
Air Content 1 contract mix |1 per mix per AS1012.4
contract Method 2
Shrinkage 1 contract mix |1 per mix per AS1012.13
contract

* Note: or part thereof, per lot
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QUALITY CONTROL REQUIREMENTS

Sub-Annexure B9

MASS CONCRETE SUBBASE (Specification C247)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Concrete Supply Refer Sub-Annexure B8:
Ready-Mixed Concrete
Production and Supply
Concrete/Air Temperature 50m° 1 per 50m® Measure
Air Content 50m° 1 per 50m® AS1012.4
Method 2
Consistency - Slump 50m° 1 per load AS1012.3.1
Compressive Strength (7 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Compressive Strength (28 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Placement Thickness 50m° 5m grid on plan |Survey and check
area with subgrade survey
Geometry 50m° 1 cross section [Survey and
per 15m 3m Straight Edge
Curing Material Quality - Supplier's 1 contract 1 per production [AS3799
documentary evidence and batch AS1160
certification
Application Rate ldayswork |1 per 1000m>
Joints Geometry 50m° All joints Survey
* Note: or part thereof, per lot
© IPWEA 2004
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Contract No.

Sub-Annexure B10

PLAIN OR REINFORCED CONCRETE BASE (Specification C248)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Concrete Supply Refer Sub-Annexure B8:
Ready-Mixed Concrete
Production and Supply
Concrete/Air Temperature 50m° 1 per 50m® Measure
Air Content 50m° 1 per 50m® AS1012.4
Method 2
Consistency - Slump 50m° 1 per load AS1012.3.1
Compressive Strength (7 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Compressive Strength (28 day) 50m° 1 pair per 50m® |AS1012.1 AS1012.8
AS1012.9
Placement Relative Compaction
- Machine Placed 50m* 1per50m*  |AS1012.14
- Hand Placed Area between 2 |2 per lot AS1012.14
consecutive
const. joints or
50m? (whichever
is the lesser)
Thickness 50m* 5m grid on plan |Survey
area
Geometry 50m* 1 cross section |Survey and
per 15m 3m Straight Edge
Ride Quality Profile Factor 1000m? 10/lane/lot 3m Straight Edge
Surface Texture Texture Depth 1000m? 2 per lot Survey
Curing Material Quality - Supplier's 1 contract 1 per production [AS3799
documentary evidence and batch AS1160
certification
Application Rate 1 day's work 1 per 1000m*
Joints Sealant Material Quality Supplier's|1 contract 1 per prod'n
documentary evidence and batch
certification
Geometry 50m* All joints Survey

* Note: or part thereof, per lot
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QUALITY CONTROL REQUIREMENTS

Sub-Annexure B11

BITUMINOUS MICROSURFACING (Specification C255)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Bitumen (prior to 1 contract 1 per contract or [AS2008
emulsification) change in
material
- Bitumen Emulsion
Residual Binder Content 1 contract 2 per bulk AS1160, App.D
(Residue from Evaporation) delivery
- Mineral Aggregates
Degradation Factor 1 contract 1 per contract or |AS1141.25
6 month period
Los Angeles Value 1 contract “ AS1141.23
Aggregate Wet Strength 1 contract “ AS1141.22
Wet/Dry Strength Variation |1 contract “ AS1141.22
Polished Aggregate Friction |1 contract “ AS1141.42
Value
Sand Equivalent 1 contract “ AS1289.3.7.1
- Mineral Filler 1 month's prod'n . AS2357
- Combined Aggregate Grading |1 contract “ AS1141.11,
AS1141.12
Mix Design - Approval of mix and NATA 1 contract 1 per mix
Nominated Mix certification - Supplier's
documentary evidence and
certification
Production Mix Grading 1 dag's prod'n or |2 per 50m’ AS2891.3.1
dual Bind 50m” (whichever 3
Residual Binder Content is the lesser) 2 per 50m AS2891.3.1
Laying Levels 1 layer, max 1 cross section [Survey
200m® per 15m
Surface Quality 1 layer, max 10 per 100m*  [3m Straight Edge
200m® lane length

* Note: or part thereof, per lot
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QUALITY CONTROL REQUIREMENTS

Contract No.

Sub-Annexure B12
SEGMENTAL PAVING (Specification C254)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST METHOD
FREQUENCY
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Concrete Segmental Paving 1 contract 1 per contract
Units
- Clay Segmental Paving 1 contract 1 per contract
Units
- Bedding Sand 1 per contract or
Grading 1 contract change in AS1141.11
material
- Joint Filling Sand 1 per contract or
Grading 1 contract change in AS1141.11
material
Base Geometry One layer One cross Survey
5000m% max 1 [section per 25m
day's placement
Surface Quality " 10 per 200m? or|3m Straight Edge
lot
Edge Restraints Refer 'Minor Concrete Works' 1day's lperl0linm [Measure/Survey
placement
Laying Paver Units Joint Width 1day's All joints Measure
placement
Geometry 1day's One cross Survey
placement section per 15m
Surface Quality 1day's 10 per 200m? or [3m Straight Edge
placement lot
* Note: or part thereof, per lot
© IPWEA 2004
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QUALITY CONTROL REQUIREMENTS

Sub-Annexure B13

MINOR CONCRETE WORKS (Specification C271)

Supplier's documentary evidence
and certification

batch

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Subgrade Compaction 1000 lin mor 1 per 200 lin m or [AS1289.5.4.1
1000m* 200m’
Gravel Subbase Compaction 1day's 1 per 100 lin m or |[AS1289.5.4.1
Construction placement 100m?
Subbase Geometry 1day's 1per25linm 3m Straight Edge
placement
Steel Supply Material Quality - Suppliers 1 delivery 1 per production
documentary evidence and batch
certification
Ready-Mixed Concrete |Material Quality - Suppliers 1 contract 1 per mix type
Supply documentary evidence and
certification
Consistency - Slump 15m° 1 per load AS1012.3
Method 1
Compressive Strength 15m° 2 pairs per 15m® [AS1012.1,
(7 and 28 day) AS1012.8,
AS1012.9
Concrete Placement Finished Levels 15m?* 1 cross section  |Survey and
per 15m 3m Straight Edge
Surface Dimensions Single As required to measure
fabrication confirm design
dimensions
Backfilling Material Quality
- Maximum particle size 1 contract/ 1 per 200m? or lot Q103
material type
- Plasticity Index 1 contract/ 1 per 200m? or lot |AS1289.3.3.1
material type
Compaction 1 day’'s work or |1 per 200m? or lot [AS1289.5.4.1
max 200m*
Sprayed Concrete Test Panels and Cores 1 contract 3 test panels and |AS1012.4,
4 cores permix |AS1012.9
design AS1012.14
Compressive Strength Cores 15m° 2 per 15m° AS1012.4,
AS1012.9
AS1012.14
Curing Material Quality - 1 contract 1 per production

* Note: or part thereof, per lot
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Sub-Annexure B14
PAVEMENT MARKINGS (Specification C261)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- Paint 1 contract 1 per contract or
change in
material
- Glass Beads 1 contract "
- Thermoplastic Material 1 contract "
- Raised Pavement Markers 1 contract "
Paint Application Wet Film Thickness 1 contract 1 per site visitor  |AS 1580.107.3
change in
pressure settings
Application Rate of Glass Beads |1 contract 1 per site visitor  |Annexure C261A
change in
pressure settings
Thermoplastic Cold Film Thickness 1 contract 1 per site visitor |Measure by
Application change in micrometer
pressure settings
Application Rate of Glass Beads |1 contract 1 per site visitor  |Annexure C261A
change in
pressure settings
© IPWEA 2004
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QUALITY CONTROL REQUIREMENTS

Sub-Annexure B15
SIGNPOSTING (Specification C262)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of;
- Sign Blanks 1 contract 1 per contract, or
change in
material
- Aluminium Extrusion Backing 1 contract "
- Retro-reflective Material 1 contract "
- Non-reflective Paint 1 contract "
- Non-reflective Sheet 1 contract "
Material
- Steel Sign Support 1 contract "
Structures
Concrete Foundations  |Refer 'Minor Concrete Works'
© IPWEA 2004
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Contract No.

Sub-Annexure B16

LANDSCAPING (Specification C273)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Seed Certification of Authenticity for the |1 contract Certification for
prescribed Mix each production
batch delivered
Imported Topsoil Material Quality AS4419
- pH 10,000m? 1 per 500m®
- Organic Content 10,000m? 1 per 500m*
- Soluble Salt Content 10,000m? 1 per 500m*
Mulch for Planting Material Quality 1 contract 1 contract AS4454
© IPWEA 2004
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Contract No. QUALITY CONTROL REQUIREMENTS

Sub-Annexure B17
WATER RETICULATION (Specification C401)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- UPVC Pipes 1 contract 1 per contract AS2977
- Ductile Iron Pipes 1 contract " AS2280 and
AS2129
- Copper Pipe 1 contract " AS1432
- Polyethylene Pipe 1 contract " AS1159
- Stop Valves 1 contract " AS2638 and
Material AS2129
- Non Return Valves 1 contract i AS3578
- Spring Hydrants 1 contract 1 per contract AS2544 or AS3952
Siting and Excavation Geometry 1line 1 per line Survey
Bedding Material Quality
- Grading 1 contract 1 per contract per [AS2032
source
Thrust and Anchor Refer Annexure C13
Blocks
Concrete Encasement  |Refer Annexure C13
Chamber Covers and Geometry 1 coverfframe |1 per cover/frame |survey
Frames
Testing of Pipelines Pressure testing 1line 1 per line As specified
C401.28
Backfill and Compaction |Compaction 1line 1 per 2 layers AS1289.5.7.1
max 100m*
Switchgear and Electrical function each installation |1 factory test per |AS3439
Controlgear Assembly installation
Commissioning of Certification testing of electrical 1 installation 1 per installation
Pumping Station installation in accordance with
relevant Australian Standards
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Contract No.

Sub-Annexure B18

SEWERAGE SYSTEM (Specification C402)

ACTIVITY KEY QUALITY VERIFICATION MAXIMUM MINIMUM TEST
REQUIREMENTS Lot Size TEST FREQUENCY METHOD
Materials Supply Material Quality - Supplier's
documentary evidence and
certification of:
- UPVC Pipes 1 contract 1 per contract AS1477
- Ductile Iron Pipes 1 contract " AS2280 and
AS2129
- Vitrified Clay Pipes 1 contract " AS1741
- Precast Access Chambers 1 contract " AS4198
Siting and Excavation Geometry 1 line/ 1 per line/ Survey
structure structure
Bedding Material Quality
- Grading 1 contract 1 per contract per |Q103
source
Concrete Bedding Refer Annexure C13
Laying and Jointing of  |Geometry 1line 1 per line Survey
Pipes, Access
Chambers, Structures
Thrust and Anchor Refer Annexure C13
Blocks
Concrete Encasement  |Refer Annexure C13
Cast-in-situ Access Material Quality
Chambers - Tri-Calcium Aluminate 1 contract 1 per contract per [AS3972
Content source
- Fineness Index 1 contract " AS3972
- Minimum Cement Content 1 contract " AS3972
Acceptance Test of - Compressed Air Testing 1line 1 per line As specified
Gravitation Mains and C402.36
Access Chambers C402.37
- Hydrostatic Testing 1 per test length |1 per line As specified
Test length = 1370m C402.38
pipeline dia.(mm)
Backfill and Compaction |Compaction 1line 1 per 2 layers AS1289.5.7.1
max 100m*
Switchgear and Electrical Compliance each installation |1 factory test per |AS3439
Controlgear Assembly installation
Commissioning of Certification testing of electrical 1 installation 1 per installation
Pumping Station installation in accordance with
relevant Australian Standards
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GENERAL

Amendment Record for this Specification Part

This Specification is Council’s edition of the AUS-SPEC generic specification part and includes Council’s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause humbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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SPECIFICATION C101 - GENERAL
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SPECIFICATION C101 : DEVELOPMENT CONSTRUCTION - GENERAL

PROJECT SPECIFIC INFORMATION

C101.01 LOCATION AND DESCRIPTION OF PROJECT
EXAMPLE (TO BE COMPLETED BY COMPILER)

1. The Works comprise the construction of a subdivision at North Arm Grove,
Dubbo, Lots 16-90, D.P. 2315, in the Parish of Cork, City of Dubbo, NSW.

2. The subdivision involves the construction of five roads and the provision of
services to 68 residential building sites.

3. Access to the subdivision is to be from Hastings Road and Gosford Circuit.

C101.02 EXTENT OF WORK

1. Works under this Contract comprise the supply of labour, materials and plant to
construct the Works. It includes but is not limited to the following items of construction
which shall be carried out in their entirety in strict accordance with and to the true intent
and purpose of, the Conditions of Contract, these Technical Specifications, the Drawings
listed herein, and under the supervision of the Superintendent.

EXAMPLE (TO BE COMPLETED BY COMPILER)

(@) General

e Provision for control, protection and safety of traffic during construction
including notifications to and obtaining approvals from Authorities.

e Notification of all appropriate property owners adjoining the Works.

e Setting out the Works.

e Erosion and sedimentation control of the Works, including stockpile areas.
e Site clearing and grubbing. Topsoil to stockpile.

e Site regrading.

e Topsoil spreading and revegetation to disturbed areas.

(b) Roadworks
e Earthworks, including excavation and embankment construction.
e Stormwater drainage, including kerb and gutter, pipes, pits and headwalls.
e  Sub-surface drainage.

e Pavement, consisting of unbound granular subbase and base, bituminous
primer seal, and asphaltic concrete wearing surface.

e Guardfence.
e Signposting and linemarking.

¢ Ancillary works, including medians, paved footpath, turfing and landscaping.

© IPWEA 2004
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GENERAL

()

(d)

(€)

Structures
e Crib retaining wall

e Bridge, single span, comprising driven prestressed concrete piles,
prestressed concrete bridge beams, and cast-in-situ reinforced concrete
headstocks and deck.

Provision of Services
e Water supply, including pumping station.
e Sewerage services, including pumping station.

Work by Others

e Provision of electricity and gas services to the subdivision will be undertaken
by the relevant Authorities/Corporations.

e The excluded work will be the responsibility of the Principal and Utility
Authorities/Corporations. Attention is drawn to the Conditions of Contract
regarding the obligation of the Contractor to co-ordinate the works with any
simultaneous and/or adjacent work by others. The Contractor shall liaise with
these Contractors and Authorities/Corporations to avoid disruption, delays
and possible conflict.

C101.03 SUBSURFACE CONDITIONS

EXAMPLE (TO BE COMPLETED BY COMPILER)

1.

A geotechnical investigation was carried out during February 1992 for design

purposes. A copy of the report from this geotechnical investigation is available for the
information of the Contractor upon request to the Superintendent.

2.

The Contractor's attention is drawn to the General Conditions of Contract Clause Contractor to

"Site Conditions". The Contractor should make its own assessment of the in-situ Inform ltself
moisture content likely to be encountered at the actual time work is to be carried out.

GENERAL REQUIREMENTS

C101.04 DRAWINGS

1.

The Drawings which form part of the Contract Documents are bound in a

separate volume.

C101.05 STANDARDS AND TEST METHODS

1.

Unless otherwise specified in the Contract, and where applicable, materials and  Australian

workmanship shall be in accordance with the relevant standard of the Standards  Standards
Association of Australia.

2.

A standard applicable to the Works shall be the edition as nominated in the

specification unless otherwise specified.

3.

Overseas standards and other standard documents named in the Specification Overseas

shall be applicable in the same manner as Australian Standards to relevant materials and Standards
workmanship.

4, Copies of any standards quoted or referred to in the Specification shall be kept  Copies to be
on the site if so specified. kept on Site
5. Where no suitable AS test methods are available, those of the Queensland Other Test
© IPWEA 2004
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Department of Main Roads shall be used. Methods

C101.06 TESTING AND SURVEY

1. All testing and survey as required by the Technical Specifications shall be Contractor’s
arranged and carried out by the Contractor and all test results and survey  Cost
records made available to the Superintendent and Council. The cost of all such
testing and survey shall be borne by the Contractor.

2. The minimum frequency of testing and survey shall be in accordance with either Minimum
the Specification for QUALITY SYSTEM REQUIREMENTS or QUALITY Frequency
CONTROL REQUIREMENTS as appropriate for quality assurance or quality
control contracts respectively. The appropriate requirements for this Contract are
cited on the Form of Tender.

C101.07 WORKING AREAS

1. The Principal will not be responsible for the safe-keeping of any of the Security
Contractor's plant, equipment, tools, materials or other property. The Contractor
may provide, and pay for, any security fencing considered necessary around any
office, workshop or storage area, subject to the Superintendent's approval.

2. If existing fencing is cut or altered by the Contractor or if there is no existing site Temporary
fencing, the Contractor shall provide and maintain temporary fencing to the Fencing
satisfaction of the Superintendent during the Contract to prevent unauthorised
entry into the property, and shall reinstate the fencing and remove temporary
fencing on completion of the work.

3. The Contractor shall erect appropriate regulatory, hazard, emergency information Safety Signs

and fire signs, in accordance with AS 1319 Safety signs for the occupational
environment, at prominent locations around the working areas and temporary site
facilities. Signs shall include, but are not limited to: mandatory signs for personal
protection such as eye, head and foot protection, and DANGER signs such as
“DANGER, Construction Site. No Unauthorised Access”. All words on word-
message signs shall be approved by the Superintendent prior to sign
manufacture or purchase.

4, The Contractor shall ensure all aspects of Workplace Health and Safety are
adhered to.

C101.08 SMOOTH JUNCTIONS

1. Construction work carried out under this Contract adjacent to or adjoining
existing works, shall make smooth junctions with the existing work.

C101.09 SETTING OUT THE WORKS

1. The Superintendent will provide Permanent Marks as shown on the Drawings. Provision of
The Superintendent will also establish bench marks related to the level datum. Marks
2. Before any of the given survey marks on the base lines or the various control  Transfer of

lines are affected by the Works, the Contractor shall transfer such survey marks  Marks
to side positions clear of operations and shall note, and inform the
Superintendent in writing, of the extent of such movement.

3. The Contractor shall give the Superintendent not less than two full working days' Notice for
notice of the intention to perform any portion of the relocation of survey control, Relocation
establishment of recovery pegs, or setting out or levelling, so that suitable
arrangements can be made for checking of the work by the Superintendent. If no Contractor’s
such notification is given and a control mark is disturbed or destroyed, then the  Cost

© IPWEA 2004
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C101.10

1.

C101.11

1.

C101.12

1.

cost of re-establishing the control shall be borne by the Contractor.

The Contractor shall provide and fix adequate recovery pegs in suitable locations
adjacent to the elements of work to enable location and construction to be
checked.

All pegs and profiles placed by the Contractor shall be removed on completion of
work unless otherwise directed by the Superintendent.

SITE MEETINGS

Regular site meetings will be held for the purpose of discussion of the progress
and co-ordination of the Work under the Contract and any matters of doubt
regarding the intent or interpretation of the Drawings or the Specification. The
Contractor shall arrange for relevant sub-contractors or their responsible
representatives to be present at these meetings. The meetings will be held at a
time nominated by the Superintendent.

The Superintendent shall also give Council 48 hours notice of the date, time and
location of the meetings. A Council representative may attend these meetings.

The Superintendent or Superintendent's Representative shall chair site
meetings, keep minutes of the proceedings and shall provide copies of the
minutes for the Contractor, all present at the meeting and others concerned with
the matters discussed.

WORK-AS-EXECUTED DRAWINGS

The Contractor shall supply the Superintendent with fully marked-up and certified
Work-as-Executed Drawings in the manner required by the relevant local
authority for the whole of the Contract prior to issue of the Final Certificate. Prints
or reproducibles of the Contract Drawings will be supplied by the Principal free of
charge for this purpose. A Work-As-Executed Certification Report, refer to
Annexure C101A, shall be completed by an appropriate qualified Engineer of
Surveyor commissioned by the Contractor.

Work-as-Executed Drawings for Roadworks shall show in the manner required
by the relevant local authority and actual values of all levels shown on the
Drawings. The Drawings shall be signed by a Surveyor and certified by the
Contractor.

Work-as-Executed Drawings for Bridgeworks shall show in the manner required
by the relevant local authority, including variations to levels, dimensions,
concrete, reinforcement, prestressing and other materials, all non-conformances
accepted without rectification, suppliers and model numbers of bearings and
proprietary joints and type of barrier railings installed where both steel and
aluminium alternatives are detailed. The Drawings shall be certified an
appropriately qualified Engineer or Surveyor commissioned by the contractor

ITEMS TO BE SUPPLIED BY THE PRINCIPAL

Items listed in the Schedule of Items to be supplied by the Principal (TBS Items)
will be supplied, delivered and unloaded by the Principal free of cost to the
Contractor at points to be nominated. @ The Contractor shall give the
Superintendent notice of the time delivery of TBS Items are required in
accordance with the Requirements of the Technical Specification or as specified
below.

Recovery Pegs

Removal

Represen-
tation

Advice to
Council

Responsibility
for Minutes

Submission

Roadworks

Bridgeworks

Delivery
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2. If any TBS Item is found to be damaged or defective the Contractor shall so
inform the Superintendent within 2 days of taking delivery of such item. If the
Contractor does not report damage or defect, it shall be deemed that the TBS
Item was free from damage or defect when received. The Contractor shall then
be responsible for any replacement or making good as may be directed by the
Superintendent in the case of a Quality Control Contract or in accordance with
the Disposition of Nonconformance requirements in the Specification for
QUALITY SYSTEM REQUIREMENTS in the case of a Quality Assured Contract.

3. The Contractor shall be responsible for the storage, protection and insurance of  Contractor’s
all TBS Items received. Responsibility

C101.13 SCHEDULE RATES

1. Requirements in respect of all matters specified in this General Specification No Separate
shall be considered as incidental to the Works and no separate Rates shall be Rates
provided in the Schedule in respect thereof.

ENVIRONMENTAL REQUIREMENTS

C101.14 PROTECTION OF THE ENVIRONMENT

1. All work shall be carried out in such a manner as to avoid nuisance and/or  Conformance

damage to the environment. The Contractor shall comply with the requirements  to Acts

of the conditions of approval imposed by XXXX XXXX Council, the Environment

Protection Agency under the Environmental Protection Act of 1994 and

Amendments together with the Regulations and Policies on Noise, Water, Air and

Waste.. No variation in costs or extensions of time will be considered due to

these requirements. All necessary permits shall be obtained prior to the

commencement of the works.

2. The Contractor shall plan and carry out the Works to avoid erosion, Erosion
contamination and sedimentation of the site and its surroundings. Control
3. Herbicides and other toxic chemicals shall not be used on the site without the Herbicides and
prior written approval of the Superintendent. Toxic
Chemicals
4, No noise or smoke or other nuisance, which in the opinion of the Superintendent  Noise, Smoke

and/or Councils authorised officer is unnecessary or excessive shall be or Other
permitted by the Contractor in the performance of the Works under this Contract. Nuisances
Should work outside customary working hours be approved, the Contractor shall

not use, during such period, any plant, machinery or equipment which in the

opinion of the Superintendent is causing or is likely to cause a nuisance to the

public. No noisy works and/or works likely to disturb nearby residents shall be

undertaken during the hours precluding such activity as specified by Council in

accordance with the requirements for development consent and building

approval made under the Council's Planning Scheme Building Bylaws, Local

Laws and Local Planning Policies.

5. The Contractor shall ensure that fugitive dust from disturbed areas is minimised Dust Control
by a method approved by the Superintendent.

C101.15 DRAINAGE OF WORKS

1. The control and management of stormwater drainage through the site will be Stormwater
important during construction of the Works. Control
© IPWEA 2004

AUS -SPEC-1\QLD-C101 C101-6 BURNETT SHIRE COUNCIL



Contract No. GENERAL

2. The Contractor shall provide for the effectual diversion of surface water from the Stormwater
Works and provide and ensure proper flushing for storm and subsoil water Diversion
across and beyond the Works at all times. The flow of stormwater and drainage
along existing gutters and water tables shall not be interrupted.

3. The Contractor shall provide efficient pumping equipment on site and shall keep Pumping
trenches and excavations dewatered at all times during construction.

4, All permanent retention basins, and temporary erosion and sedimentation control
shall be completed prior to commencement of earthworks.

C101.16 BLASTING

1. Blasting will not be permitted without the specific approval of the Council. If such
approval is given then blasting shall be carried out strictly in accordance with the
Specification - EARTHWORKS.

C101.17 LIMITS ON NOISE

1. The Contractor shall only use plant that have effective residential class silencers Plant with
fitted to all engine exhaust, have engine covers fitted, are maintained in good  Silencers

order, and in addition meet the following requirements.

(a) On purchase have met the NAASRA Specification for Noise levels of plant and
equipment, or

(b) Have a Maximum Noise level (Lawax) less than 80 dB(A) when measured at a
distance of 7 metres.

2. Operational hours of plant, including the entry and/or departure of heavy
vehicles, shall be restricted to 7am to 5pm Monday to Saturday and at no times
on Sundays or Public Holidays. Work outside of the hours specified shall not be
undertaken without the prior approval of the Superintendent and Councils
authorised officer in accordance with the Act..

3. Noise emanating from the construction site when measured at any noise
sensitive location (such as a residential premise), as determined by the
Environment Protection Agency shall not exceed an assigned L10 sound
pressure level threshold (noise level exceeded for 10% of the sample time). The
intent of this requirement is to avoid excessive noise and long periods of elevated
noise that is reasonably anticipated to annoy or adversely effect the adjacent
community.

4. The Contractor will be responsible for any damage and compensation payments
as a result of non observance of the above requirements. No claim by the
Contractor arising out of these requirements will be considered by the Principal.

C101.18 LIMITS ON GROUND VIBRATION

1. It is the intent of this Specification that ground vibration levels, transmitted from
operating items of plant in the vicinity of residential premises shall not exceed
levels that are close to the lower level of human perception inside the premise
nor will cause structural damage to the building. Practices and vibration
thresholds acceptable shall be determined in accordance with current Statutory
Regulations. Where such regulation is not available, or jurisdiction is disputed,
the criteria given in paragraphs 2 and 3 shall apply.

Working Hours

Maximum
Noise Levels

Contractor’s
Responsibility

Levels

© IPWEA 2004

AUS-SPEC-1\QLD-C101 C101-7

BURNETT SHIRE COUNCIL



GENERAL Contract No.

2. Vibration (RMS Z-Axis) generated by construction works shall not exceed Limits
Curve 4 - for the period of 1 month or less
Curve 2 - for the period of more than 1 month

as defined in British Standard BS6472 "Evaluation of Human Exposure to Vibration in
Buildings (1 HZ to 80 HZ)" when measured inside nearby residential premises.

3. Ground vibrations generated by construction works shall not exceed a peak  Peak Particle
particle velocity (Vg max) limit of 5 mm/sec when measured within one metre of  Velocity
any residential premise.

4, The Contractor shall be responsible for any damage and compensation Contractor’s

payments as a result of non-observance of the above requirements. No claim by  Responsibility
the Contractor will be considered by the Principal.

SPECIAL REQUIREMENTS

C101.19 RESERVED
C101.20 RESERVED

C101.21 RESERVED
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ANNEXURE C101-A

XXX XXXXKXXXKXXXX COUNCIL
WORK-AS-EXECUTED CERTIFICATION REPORT

Project Title:

DA/BA No:

Design Consultant's Drawing No:

Name of Consultant:

Council’s Drawing No:_

Name and Address of Developer:

| certify that the Work-as-Executed drawings represent the construction of Works for which Quality Records, providing
a valid record of construction, is held by me and is available for inspection by Council.

| certify that the Works have been constructed in accordance with the Council approved drawings and standards with
the exception of departures indicated on the Work-as-Executed drawings.

Each approved drawing has been reviewed and signed by me certifying that they contain all amendments reported by
the Superintendent and visible in the finished works and accurately reflect the Works-as-Executed.

Contact Phone:

Consulting Engineer/Surveyor Date

Contact Postal Address:

Quallifications

© IPWEA 2004
AUS-SPEC-1\QLD-C101 BURNETT SHIRE COUNCIL






Contract No. CONTROL OF TRAFFIC

QUEENSLAND
DEVELOPMENT
CONSTRUCTION
SPECIFICATION
C201

CONTROL OF TRAFFIC

© IPWEA 2004
AUS-SPEC-1\QLD-C201 BURNETT SHIRE COUNCIL






Contract No.

CONTROL OF TRAFFIC

Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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SPECIFICATION C201 - CONTROL OF TRAFFIC
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C201A SUPPLEMENTARY SIGNS TO AS 1742.3SPECIFICATION C201 :
CONTROL OF TRAFFIC

GENERAL

C201.01 SCOPE

1. The work to be executed under this Specification consists of all work necessary
to provide for the safe movement of traffic and the protection of persons and
property through and/or around the work site.

2. The extent of work includes the design, construction, maintenance and removal Works
of temporary roadways and detours, the provision of traffic controllers, Included
signposting, roadmarkings, raised pavement markers, lights, barriers and any
other items required. All temporary traffic arrangements required by works under
this Contract are included under this Specification except where specified

otherwise.

3. Control of traffic shall be in accordance with QMUTCD, this Specification, and Standards
the Drawings.

4, Wherever the word 'should' occurs in QMUTCD the word 'shall' applies and the Contractor's
required action is the Contractor's responsibility. Responsibility

C201.02 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being Documents
cited in the text in the abbreviated form or code indicated. Standards
Test Methods

€)) Australian Standards
AS 1743 - Road Signs Specifications
AS 1744 - Standard Alphabets for Road Signs
AS 1906 - Retro reflective Materials & Devices for Road Traffic Control
Purposes
ASINZS 4602 -  High visibility safety garments

(b) AUSTROADS Publications

AUSTROADS -  Guide to Traffic Engineering Practice - Intersections at
Grade
AUSTROADS -  Guide to the Geometric Design of Rural Roads
(c) Queensland Department of Main Roads Publications
QMUTCD - Queensland Manual of Uniform Traffic Control Devices.
(d) Other
MRS11.11
MRS11.30,
MRS11.33,
MRS11.34
MRS11.36
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C201.03

1.

C201.04

1.

TRAFFIC MANAGEMENT SCHEME

The Contractor shall construct the work with the least possible obstruction to
traffic.

The Contractor shall obtain all necessary approvals from Councils and other
Authorities for temporary traffic arrangements except where specified otherwise.

Two weeks before undertaking work which would involve any obstruction
whatsoever to traffic the Contractor shall submit, for the Superintendent's
approval, a Traffic Management Scheme in accordance with Part 3 of the
QMUTCD.

The Traffic Management Scheme shall include:-

@) design drawings for any temporary roadways and detours in accordance
with Clause C201.11 showing pavement, wearing surface and drainage
details,

(b) details of arrangements for construction under traffic in accordance with
Part 3 of QMUTCD, and

(©) a signpost layout plan showing:

0] location, size and legend of all temporary signs
(i)  temporary regulatory signs and temporary speed zones, and

(i) all traffic control devices such as temporary traffic signals, line
marking, pavement reflectors, guideposts, guard fence and barrier
boards.

(d) working times when traffic control measures are in place to minimise
disruption to traffic during periods of peak flows.

Where the Traffic Management Scheme involves Regulatory Traffic Control
Signs or Devices and/or where in the opinion of the Superintendent the
disruption to local traffic is significant, the prior approval of the Council, or in the
case of an intersection with a gazetted or State controlled road the District
Manager of DMR for the area, will be sought and obtained. Where significant
traffic disruption will occur, the contractor shall advertise the potential traffic
disruption in the public notice section with the local media.

The Traffic Management Scheme shall be in accordance with the requirements
of this Specification and the Drawings.

Special consideration to the safety of pedestrians and workers shall be given in
the preparation of the Traffic Guidance Scheme. Particular care shall be taken
when requiring reversal of traffic flows or the separation of unidirectional flow by
medians or other physical separation.

SIDE ROADS AND PROPERTY ACCESSES

The Contractor shall provide safe and convenient passage for vehicles,
pedestrians and stock to and from side roads and property accesses connecting
to the roadway. Work which affects the use of side roads and existing accesses
shall not be undertaken without providing adequate alternative provisions to the
prior satisfaction of the Superintendent.

With the prior approval of the Superintendent, vehicular access may need to be
denied due to particular construction activities. The Contractor is to keep these

Minimise
Obstruction

Contractor's
Responsibility

Guidance
Scheme

Control
PlanContents

Notice

Safety

Access

Notice to
Property
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interruptions to an absolute minimum and must advise the property owners of Owners
such occurrences by way of letter drop at least 24 hours prior to such an

interruption. The Contractor shall repeat this advice verbally to the property

owner in a courteous manner.

C201.05 TRAFFIC CONTROLLERS

1. The Contractor shall advise the Superintendent of the names of proposed traffic Trained Traffic
controllers with a signed declaration that they are appropriately trained in the Controllers
duties of traffic controllers in accordance with the QMUTCD.

C201.06 APPROVED CLOTHING FOR WORK PERSONNEL

1. All personnel shall wear high visibility clothing to the requirements of the Safety
QMUTCD. Clothing

C201.07 TEMPORARY SPEED ZONING

1. Where a temporary speed limit has been approved by the Council, or in the case Speed Zone
of a gazetted or State controlled road the District Manager of DMR for the area, Signs
the Contractor shall arrange for the supply of appropriate temporary speed
zoning signs, including posts and fittings, for erection. Where and when directed
by the Superintendent, the Contractor shall erect these signs, cover the signs
when the speed zone is not in use and remove the signs when the speed zone is
no longer required as part of the provision for traffic. A diary recording operation
times of the speed zone shall be kept by the Contractor.

2. All costs associated with temporary speed zoning signposting shall be borne by Contractor's
the Contractor. Cost

C201.08 PLANT AND EQUIPMENT

1. During the day plant and equipment working in a position adjacent to traffic and Plant
having a projection beyond the normal width of the item, for example, a grader Delineation
blade, shall have a fluorescent red flag attached to the outer end of the
projection. During poor light conditions or at night, an additional traffic controller
with an illuminated red wand shall direct traffic around such plant and equipment.

2. At night, where traffic is permitted to use the whole or portion of the existing road, Night Time
all plant items and similar obstructions shall be removed from the normal path of Clearance
vehicles to provide a lateral clearance of at least 6 m where practicable, with a
minimum clearance of 1.2m.

3. Plant and equipment, within 6 m of the normal path of vehicles, shall be lit by not Warning
less than two yellow steady lamps suspended vertically from the point of the Lamps

obstruction nearest to a traffic lane and one yellow steady lamp at each end of
the obstruction on the side furthest away from the traffic lane.

TEMPORARY ROADWAYS AND DETOURS

C201.09 APPROVAL

1. The principal shall supply the contactor with an approved design of all proposed Temporary
temporary roadways and detours.. Roads
© IPWEA 2004
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C201.10

1.

C201.11

1.

C201.12

1.

DESIGN STANDARDS

The standard of alignment and grading adopted shall be in accordance with
specific provisions of this Specification and shall otherwise be in accordance with
the AUSTROADS publication "Guide to the Geometric Design of Rural Roads'.

Intersections shall be designed in accordance with the AUSTROADS publication
“Guide to Traffic Engineering Practice - Intersections at Grade'.

Design drawings, geometric standards, design speed, wearing surface type and
pavement design of the proposed temporary roadways and detours shall be
submitted by the Contractor with the Traffic Guidance Scheme.

DESIGN DRAWINGS

Design drawings submitted for approval shall show:

(@) Alignment and grading at a horizontal scale of an appropriate scale for
rural roads and an appropriate scale for urban roads. Where the
temporary road rejoins the existing road, levels showing the full cross
section shall be extended along the existing road for a minimum length of
200m.

(b) A sight distance diagram if opposing traffic is to use a single carriageway

(c) Intersections, and any other locations where traffic may be required to
make turning, merging or diverging movements, at an appropriate scale.

(d) Pavement marking details.

(e) Sufficient cross-sections to indicate the feasibility of making connections
between various parts of the work.

® Sufficient dimensions, especially lane widths, to make clear the geometry
and clearances of the proposed Works.

(9) A north point or some other location method to orientate the plan.

DRAINAGE

Drainage structures and drains shall be constructed in accordance with the
following Specifications:

C220 -
c221 -
C223 -
C224 -

Stormwater Drainage - General

Pipe Drainage

Drainage Structures

Open Drains, including Kerb and Gutter

Drainage proposed in accordance with Clause C201.03 shall be able to cope
with upstream rainfall run-off resulting from all rainfall intensities up to that
expected for a once in five year frequency, without overflow over the road.

Pavements shall be designed and constructed to not pond water on the wearing
surface or shoulders. Temporary formations to be constructed shall not dam
water.

Alighment &
Grading

Intersections

Standards &
Pavement

Contents

Standard

Design
Frequency

Pavement
Drainage
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C201.13 CONSTRUCTION OF EARTHWORKS AND PAVEMENT

1. Temporary roadways shall be constructed in accordance with the following Temporary
Specifications: Roadways
c211 - Control of Erosion and Sedimentation
C212 - Clearing And Grubbing
C213 - Earthworks
C242 - Flexible Pavements

C201.14 SURFACING

1. The wearing surface width shall extend across the full width of the traffic lanes Wearing
plus the width for each shoulder, or as shown on the Drawings. Surface

2. The wearing surface shall be carried onto any existing connecting roadway so as Tie-in to
to finish square to the existing roadway centreline. existing work

3. Surfacing shall be constructed in accordance with: Standards
MRS11.11
And / or
MRS11.30, MRS11.33, MRS11.34 and MRS11.36

C201.15 ROAD SAFETY BARRIER

1. Corrugated steel road safety barrier shall be erected on all temporary Warrant
embankments where the vertical height between the edge of the shoulder and
the intersection of the embankment slope and natural surface exceeds 2m and
as otherwise shown on the Drawings.

2. Road safety barrier shall be erected in accordance with: Erection
C264 - Non-Rigid Road Safety Barrier Systems (Public Domain)

C201.16 OPENING TO TRAFFIC

1. Temporary roadways and detours (including portable or temporary traffic signals Approval to
sites) shall not be open to traffic until they have been inspected, approved and use
authorised in writing by the Superintendent.

2. All signposting, pavement marking, guard fence and portable or temporary traffic Signposting
signals shall be completed before the opening of temporary roadways to traffic.

3. Unless otherwise approved by the Superintendent, the opening of temporary Existing
roadways shall be arranged so that sections of existing roadway being replaced Roadway
are not disturbed for a minimum of forty-eight hours in the event of temporary Retained
roadway failure and there is a warrant to redirect traffic back onto the existing
roadway. The determination to redirect traffic shall be by the Superintendent.

4, The costs associated with the redirection of traffic back onto the existing roadway Contractor's
shall be borne by the Contractor. Cost

5. Unless otherwise approved by the Superintendent, traffic shall be switched to a Traffic Switch
temporary roadway or detour only where the Contractor's usual workforce will be
on site for a minimum of two days thereafter.
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C201.17 MAINTENANCE

1. The Contractor shall be responsible for the maintenance of temporary roadways
and detours and shall ensure the road surface is kept safe for traffic. Any
potholes or other failures shall be repaired without delay.

C201.18 REMOVAL

1. Upon completion of the Work the temporary roadways and/or detour
arrangements shall be removed and the area restored to a condition equivalent
to that which existed prior to the commencement of the work.

ARRANGEMENTS FOR TRAFFIC

C201.19 CONSTRUCTION UNDER TRAFFIC

1. Where a temporary roadway or a detour is not provided or available then, subject
to the approval of the Superintendent, construction under traffic may be permitted
provided a minimum of 3.5 m lane width is available for through traffic on a two
lane roadway and where 3.5 m lanes are available in both directions for through
traffic when working on multilane roads.

2. The carriageway/s shall be restored to a safe and trafficable state for through
traffic prior to cessation of work each day in accordance with the approved Traffic
Guidance Scheme.

3. Full details of temporary signposting, traffic control devices and traffic control
methods, in accordance with the appropriate arrangement diagrams in
QMUTCD, are to be submitted for the Superintendent's approval at least five
working days before undertaking any work which would involve construction
under traffic.

C201.20 OPENING COMPLETED WORK

1. The Contractor shall give the Superintendent at least five working days written
notice confirming the date of opening completed work to traffic. The procedure
for opening shall be determined through consultation between the
Superintendent, the Contractor and the Council.

2. The Contractor shall be responsible for the removal of all temporary traffic control

devices no longer required for the safety of traffic, when the Works or part
thereof are opened to traffic.

TRAFFIC CONTROL DEVICES

Contractor's
Responsibility

Restoration

Lane Width

Carriageway
Restoration

Signs and
Markings

Written Notice

Contractor's
Responsibility

C201.21 ARRANGEMENT OF TRAFFIC CONTROL DEVICES

1. The arrangement and placement of traffic control devices shall be carried out in Arrangement
accordance with the approved Traffic Guidance Scheme, and QMUTCD. The Diagrams
arrangement diagrams illustrate the more common examples of the arrangement
of traffic control devices and set out the minimum requirements.

2. All temporary traffic control devices when no longer required shall be covered Unnecessary
and/or removed without delay in order to maintain unambiguous safe guidance to Signs
traffic.
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C201.22 MAINTENANCE OF TRAFFIC CONTROL DEVICES

1. All traffic control devices shall be maintained in accordance with QMUTCD so
that they are in good order and in the correct positions day and night. They shall
be neat and clean, and signs shall be clear and legible at all times.

2. The Contractor may need to be contacted outside normal working hours to
arrange for adjustments or maintenance of traffic control devices. The
Contractor shall notify the Superintendent, the Council and the local Police, in
writing, the names, addresses, and means of communicating with personnel
nominated for this purpose.

C201.23 ADEQUATE TRAFFIC CONTROL DEVICES

1. Where the Contractor fails to provide and maintain adequate traffic control
devices specified in this Specification, the Superintendent shall arrange to have
such items provided and maintained.

2. The cost of providing and maintaining adequate traffic control devices arranged
by the Superintendent shall be borne by the Contractor.

C201.24 REGULATORY TRAFFIC CONTROL SIGNS AND DEVICES

1. A Regulatory Traffic Control Sign or Device shall be in accordance with the
QMUTCD, and shall require approval by the Council, or in the case of a gazetted
or State controlled road the District Manager of DMR for the area, before its

erection. This approval should be obtained through the Superintendent, refer to
Clause C201.07.

C201.25 SIGNS

1. Signs shall be designed and manufactured in accordance with AS 1743. Details
of each letter shall be as shown in AS 1744.

2. The reflective material used on signs shall be Class 2 material complying with AS
1906.1 except where otherwise specified.

C201.26 SUPPLEMENTARY SIGNS

1. Signs supplementary to the QMUTCD are shown in Annexure C201A. Approval
must be obtained from QDMR prior to their use:

() Heavy Machinery Crossing

This temporary sign, shown as Sign SW5-22, if approved, may be used in lieu of
W5-22, trucks entering.

(b) Cycle Hazard Grooved Road

This temporary sign, shown as Sign ST1-10, if approved, may be used in addition
to T1-10 of AS 1742.3 where the road is grooved and is a hazard to cyclists.

(c) Tar Spraying Possible Short Delay

This temporary sign, shown as Sign ST3-1, if approved, may be used in addition
to T3-1 for bituminous surfacing works.

Contractor's
Responsibility

Out of Hours
Contact

Default by
Contractor

Contractor's
Cost

Prior Approval

Specifications

Reflective
Material
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C201.27 FLASHING ARROW SIGNS

1. Flashing arrow signs shall comply with QMUTCD.

C201.28 BARRIER BOARDS

1. Barrier boards shall comply with QMUTCD. Standard
2. Trestles supporting the barrier boards may be manufactured of timber, metal or Trestle
other suitable material and shall be yellow. The trestles shall provide firm Support

supports for the barrier board and be kept in place by sandbags or other devices
approved by the Superintendent. The bases of the trestles shall not protrude
beyond the ends of the boards.

C201.29 HIGH VISIBILITY MESH FENCING

1. High visibility mesh fencing shall be constructed where shown on the Drawings,
Traffic Guidance Scheme or as directed by the Superintendent.

2. High visibility mesh fencing shall be constructed in accordance with QMUTCD,
containment fences.

3. The mesh fencing shall be approximately 1m in height and of a red-orange
coloured flexible material as approved by the Superintendent.

C201.30 TEMPORARY POST-MOUNTED DELINEATORS
1. In addition to the requirements of QMUTCD, temporary post mounted delineators

shall be provided in conjunction with high visibility mesh fencing which is erected
parallel to and in close proximity to traffic.

C201.31 CONES AND BOLLARDS

1. Traffic cones and bollards shall comply with QMUTCD and be placed in Standard and
accordance with the arrangement diagrams in QMUTCD. Placement

2. Unless cones are firmly fixed in position they shall be used only while work is in Conditions of
progress, or in locations where there is an employee in attendance who shall Use

reinstate any of the cones which have been dislodged by traffic. Otherwise they
shall be removed and bollards or barriers substituted.

3. Cones and bollards used under night conditions shall be reflectorised in Reflectorised
accordance with QMUTCD. for Night Work

C201.32 TRAFFIC WARNING LAMPS

1. Traffic warning lamps shall comply with QMUTCD and shall be installed in Standards and
accordance with QMUTCD. The Contractor shall ensure that warning lamps are Positioning
in good working order, correctly aligned and positioned with respect to the
direction of traffic flow each night, before the site is left unattended.

C201.33 TEMPORARY PAVEMENT MARKINGS

1. All pavement markings shall be reflectorised and consist of painted lines, road Reflectorised
marking tape and/or raised pavement markers in accordance with the relevant Markings
Australian Standards or as otherwise approved by the Superintendent and shall
be provided in accordance with QMUTCD.

© IPWEA 2004
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2. Where the adjoining roadway is edgelined, temporary roadways shall be similarly Adjoining
edgelined. Work

C201.34 TEMPORARY LINEMARKING

1. Where temporary linemarking is required on the final wearing surface, only On Final
pavement marking tape shall be used. Surface

2. Where the pavement linemarking has become ineffective in the opinion of the Contractor's
Superintendent, remarking shall be undertaken within forty-eight hours of Cost
direction by the Superintendent. The cost of remarking the pavement lines shall
be borne by the Contractor.

3. Where a single carriageway is opened adjacent to or used in lieu of an existing Pavement
dual carriageway length, pavement arrows indicating the direction of flow of Arrows
traffic shall be placed at not more than 500 m or at a spacing nominated by the
Superintendent. The arrows shall be removed if the section is then
reincorporated as dual carriageway.

4, Immediately before or after placement of new markings all superseded pavement Old Markings
markings shall be obliterated or removed to the satisfaction of the Removed
Superintendent.

5. On a final surface, obliteration by painting shall not be permitted.

C201.35 RAISED PAVEMENT MARKERS

1. Where raised pavement markers have become ineffective in the opinion of the Ineffective
Superintendent, they shall be replaced within twenty four hours of direction by Markers
the Superintendent.

2. The cost of replacing ineffective pavement markers shall be borne by the Contractor's
Contractor. Cost

3. All superseded raised pavement markers shall be immediately removed from the Removal of
pavement by the Contractor. Superseded

Markers
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SPECIAL REQUIREMENTS

C201.36

C201.37

C201.38

C201.39

C201.40

MEASUREMENT AND PAYMENT

C201.41

RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

PAY ITEMS

1. Payment shall be made for all activities associated with completing the work
detailed in this Specification and shown on the Drawings in accordance with Pay

Item C201(a) - Control of Traffic.

2. All activities for the construction, maintenance and removal of temporary

roadways, including side-tracks and divided road crossovers, and detours
detailed in this Specification to the requirements of specific activity Specifications
are measured and paid in accordance with the Specifications for the specific
activities.

Pay Item C201(a)

1. This shall be a Lump Sum item.

CONTROL OF TRAFFIC

2. The Lump Sum shall include the design of temporary roadways and detours,
traffic switching operations, the provision of traffic controllers, signposting,
roadmarkings, raised pavement markers, lights, barriers and any other items
required for the safe movement of traffic and the protection of persons and
property in accordance with this Specification.

3. Progress payments shall be made on a pro-rata basis of work done under this

item, having due regard to the duration of the Contract.

© IPWEA 2004
AUS-SPEC-1\QLD-C201

C201-12

BURNETT SHIRE COUNCIL



Contract No.

CONTROL OF TRAFFIC

ANNEXURE C201A

SUPPLEMENTARY TEMPORARY WARNING SIGNS TO QMUTCD

Black letters and border on yellow reflectorised ground

Dimensions are in mm
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ANNEXURE C201A
SUPPLEMENTARY TEMPORARY WARNING SIGNS TO QMUTCD

Black letters and border on yellow reflectorised ground
Dimensions are in mm
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CONTROL OF EROSION AND SEDIMENTATION

Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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SPECIFICATION C211
CONTROL OF EROSION AND SEDIMENTATION

GENERAL

C211.01 SCOPE

1. The work to be executed under this Specification consists of the construction of
structures and the implementation of measures to control erosion and
sedimentation. These may be temporary or permanent.

2. The Contractor shall plan and carry out the whole of the Works to avoid erosion
and sedimentation of the site, surrounding country, watercourses, waterbodies
and wetlands in compliance with the requirements of the Environmental
Protection Act, 1994 and Amendments, Regulations and Policies, and Council’s
Adopted Policies where available.

3. All measures for erosion and sedimentation control shall be designed, installed
and maintained by the Contractor in such a manner so as not to present a
potential hazard to any person or property.

C211.02 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being Documents
cited in the text in the abbreviated form or code indicated. Standards
Test Methods

€)) Council Specifications
c212 - Clearing and Grubbing
C213 - Earthworks
C224 - Open Drains, Including Kerb and Gutter (Channel)
C273 - Landscaping

(b) QLD State Legislation

The Environmental Protection Act, 1994 and Amendments, Regulations and
Policies

(©) Other

Institution of Engineers Australia, Queensland Division (IEAQ)

- Soil Erosion and Sediment Control - Engineering Guidelines for
Queensland Construction Sites, 1996.
Brisbane City Council (BCC)

- Integrated Environmental Management System Manual, 1997.
Institute of Public Works Engineering Australia (IPWEA)

- Local Government Salinity Management Handbook (Draft, July 2001)

C211.03 EROSION AND SEDIMENTATION CONTROL PLAN

1. For consideration of erosion and sedimentation control measures, the site shall Site Sections
be divided into sections based on the catchment area draining to each
permanent drainage structure in the works. In addition to the area bounded by
the road reserve, the sections shall include:

© IPWEA 2004
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€)) access and haulage tracks,

(b) borrow pits and

(c) compound areas, such as Contractor's facilities and concrete batching
areas.
2. At least fourteen days before the natural surface is disturbed on each of these

sections, the Principal will supply the Contractor with an approved design for
Erosion and Sedimentation Control Plan for that section. This Plan shall be
superimposed on half-sized drainage drawings of the works and shall be detailed
for each catchment area of the works.

3. The Plan shall consist of scale diagrams indicating:
€) features of the site including contours and drainage paths,
(b) relevant construction details of all erosion and sedimentation control
structures,
(c) all permanent and temporary erosion and sedimentation control

measures, including the control measures to be implemented in advance
of, or in conjunction with, clearing and grubbing operations as required
under the Specification for CLEARING AND GRUBBING,

(d) an order of works based upon construction and stabilisation of all
culverts and surface drainage works at the earliest practical stage, and

(e) proposed time schedules for construction of structures and
implementation of measures to control erosion and sedimentation.

4, The IEAQ Guidelines and the Brisbane City Council Manual provides guidance
on typical permanent and temporary erosion and sedimentation control measures
which may be required and guidance in the preparation of an Erosion and
Sedimentation Control Plan.

5. In known salt affected areas, the Contractor shall seek advice from the relevant
land and water resource authority to ensure that its Erosion and Sedimentation
Control Plan conforms with the current salinity prevention measures outlined in
the IPWEA publication, Local Government Salinity Management Handbook.

6. No work shall commence until Council has approved the Erosion and
Sedimentation Control Plan. Such approval shall not relieve the Contractor of the
full responsibility to provide whatever measures are required for effective erosion
and sedimentation control at all times.

7. The Contractor shall adhere to the approved Erosion and Sedimentation Control
Plan.

C211.04 EROSION AND SEDIMENTATION CONTROL MEASURES

1. Erosion and sedimentation control measures shall include, but shall not be
limited to, the following:

€) The installation of permanent drainage structures before the removal of
topsoil and commencement of earthworks for formation within the
catchment area of each structure.

(b) The prompt completion of all permanent and temporary drainage works,
once commenced, to minimise the period of exposure of disturbed areas.

Section Plan

Plan
Inclusions

Guidance

Salinity
Prevention

Contractor's
Responsibility

Adherence to
Plan

Scope
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(c) The stabilisation of diversion and catch drains to divert uncontaminated
runoff from outside the site, clear of the site. Catch drains shall be
installed and lined, as specified or as directed by the Superintendent,
before the adjacent ground is disturbed and the excavation is
commenced.

(d) The passage of uncontaminated water through the site without mixing
with contaminated runoff from the site.

(e) The provision of contour and diversion drains across exposed areas
before, during and immediately after clearing and the re-establishment
and maintenance of these drains during soil removal and earthworks
operations.

® The provision of sediment filtering or sediment traps, in advance of and
in conjunction with earthworks operations, to prevent contaminated water
leaving the site.

(9) The restoration of the above drainage and sedimentation control works
on a day to day basis to ensure that no disturbed area is left without
adequate means of containment and treatment of contaminated water.

(h) The limitation of areas of erodible material exposed at any time to those
areas being actively worked. Any area that is not approved by the
Superintendent for clearing or disturbance by the Contractor’s activities
shall be clearly marked, fenced off or otherwise appropriately protected
against any such disturbance.

0] The minimisation of sediment loss during construction of embankments
by means such as temporary or reverse superelevations during fill
placement, constructing berms along the edge of the formation leading
to temporary batter flumes and short term sediment traps.

()] The progressive vegetation of the site, in accordance with the
Specification for LANDSCAPING, as work proceeds.
(K) All stockpile sites shall be situated in areas approved for such use by the

Superintendent. A 5m buffer zone shall exist between stockpile sites
and any stream or flow path. All stockpiles shall be adequately protected
from erosion and contamination of the surrounding area by use of the
measures approved in the Erosion and Sedimentation Control Plan.

0] Access and exit areas shall include shake-down or other methods
approved by the Superintendent for the removal of soil materials from
motor vehicles.

2. All permanent and temporary erosion and sedimentation control measures shall
be constructed in accordance with the construction details in the Erosion and
Sedimentation Control Plan and the details as shown on the Drawings.

PERMANENT EROSION AND SEDIMENTATION CONTROL

C211.05 EARTHWORKS FOR PERMANENT EROSION AND SEDIMENTATION
CONTROL BASINS

1. Earthworks for permanent erosion and sedimentation control basins shall be Planned
constructed to the planned levels and dimensions shown on the Drawings or Levels
such levels and dimensions as determined by the Superintendent.

2. The entire storage and embankment foundation area of permanent erosion and Site
sedimentation control basins shall be cleared in accordance with the  Preparation
Specification for CLEARING AND GRUBBING and shall be stripped of topsoil
and any unsuitable material under embankments removed in accordance with
the Specification for EARTHWORKS.

© IPWEA 2004
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C211.06

C211.07

C211.08

The embankments shall be constructed in accordance with the Specification for
EARTHWORKS.

If payment for embankment construction is on a Schedule of Rates basis, at least
three days before construction of the embankment the Contractor shall provide
the Superintendent with survey information which will be sufficient to
subsequently measure the volume of the constructed embankment.

INLETS, SPILLWAYS AND LOW FLOW OUTLETS FOR
SEDIMENTATION CONTROL BASINS AND SEDIMENT TRAPS

Inlets and spillways shall be constructed using rock filled woven galvanised steel
mattresses and geotextile, as shown on the Drawings or as directed by the
Superintendent. The rock filled mattresses shall be installed in accordance with
the requirements for rock filled wire mattress and geotextile in the Specification
for OPEN DRAINS, INCLUDING KERB AND GUTTER (CHANNEL).

A low flow outlet consisting of a 150mm diameter plastic pipe shall be installed
as shown in the Drawings. No extra payment shall be made for this work which
shall be regarded as part of the construction of the sedimentation control basin.

DROP INLET SEDIMENT CONTROL

Drop inlet sediment traps and inlet control banks shall be constructed on
completion of each gully pit unless otherwise directed by the Superintendent.
These drop inlet sediment traps and inlet control banks are additional to the
temporary sedimentation control measures that may be required under Clause
C211.10 during construction of the gully pits.

The drop inlet sediment traps are intended to remove sediment from the surface
flow before it enters the drainage system. The inlet control banks shall be
constructed as required to prevent the surface flows bypassing the gully pits.

The drop inlet sediment traps shall be constructed as shown on the Drawings.
The associated inlet control banks shall consist of at least two courses of
sandbags containing a 10:1 sand/cement mix. The bags shall be keyed at least
25 mm into the surface, dampened sufficiently to ensure hydration of the cement
and tamped lightly to provide mechanical interlock between adjacent bags.

CLEANING SEDIMENTATION CONTROL STRUCTURES

The Contractor shall clean out permanent sedimentation control structures,
cleaning out whenever the accumulated sediment has reduced the capacity of
the structure by 50 per cent or more, or whenever the sediment has built up to a
point where it is less than 300 mm below the spillway crest. All permanent
sedimentation control structures shall be cleaned out by the Contractor prior to
Practical Completion of the Works.

Accumulated sediment shall be removed from permanent sedimentation control
structures in such a manner as not to damage the structures. The sediment
removed shall be disposed of in such locations that the sediment will not be
conveyed back into the construction areas or into watercourses. The Contractor
shall provide and maintain suitable access to permanent sedimentation control
structures to allow cleaning out in all weather conditions.

Compaction
Requirements

Contractor to
Provide

Survey
Information

Rock
Mattresses

Plastic Pipe
Outlet

Time of
Construction

Purpose

Control Banks

Contractor's
Responsibility

Removal of
Sediment

C211.09 RESERVED

(For additional Site Specific Permanent Control Measures.)
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TEMPORARY EROSION AND SEDIMENTATION CONTROL

C211.10 GENERAL

1. The Contractor shall ensure that effective erosion and sedimentation control is Contractor's
provided at all times during the Contract. Responsibility
2. Runoff from all areas where the natural surface is disturbed by construction, Pollutant Free

including access roads, depot and stockpile sites, shall be free of pollutants
before it is either dispersed to stable areas or directed to natural watercourses.
The Contractor shall be responsible for all temporary erosion and sedimentation
control measures required for this purpose.

3. The Contractor shall provide and maintain slopes, crowns and drains on all Maintenance
excavations and embankments to ensure satisfactory drainage at all times. by Contractor
Water shall not be allowed to pond on the works unless such ponding is part of
an approved Erosion and Sedimentation Control Plan.

C211.11 TEMPORARY DRAINS

1. Runoff from areas exposed during the work shall be controlled by construction of  Control of
temporary contour drains and/or temporary diversion drains. Generally,a  Runoff
temporary contour drain or temporary diversion drain takes the form of a channel
constructed across a slope with a ridge on its lower side. They may require
progressive implementation and frequent alteration as the work progresses.

2. Contour drains, which follow points on the natural surface of approximately the Contour
same elevation, shall be provided immediately after a construction site is cleared Drains
to intercept and divert runoff from the site to nearby stable areas at non-erosive
velocities. Contour drains shall be formed with a grade of neither less than 1 per
cent nor more than 1.5 per cent and shall be spaced at intervals of neither less
than 20 m nor more than 50 m, depending on the erodibility of the exposed soil.

Contour drains shall be constructed as shown on the Drawings.

3. Diversion drains shall be provided across haul roads and access tracks when Diversion
such roads and access tracks are identified as constituting an erosion hazard Drains
due to their steepness, soil erodibility or potential for concentrating runoff flow.

Diversion drains shall be formed to intercept and divert runoff from the road or
track to stable outlets. Spacing of diversion drains shall not be greater than that
required to maintain runoff at non-erosive velocities.

C211.12 TEMPORARY SEDIMENT TRAPS
1. Temporary sediment-trapping devices shall be provided during construction to Sediment

remove sediment from sediment-laden runoff flowing from areas of 0.5 hectares  Traps
or more before the runoff enters natural watercourses or adjacent land.

C211.13 BATTER PROTECTION

1. The Contractor shall take all necessary action to protect batters from erosion Contractor's
during the Contract. Responsibility
2. Scour of newly-formed fill batters during and after embankment construction shall ~ Scour Control

be minimised by diverting runoff from the formation away from the batter until
vegetation is established.
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C211.14 MAINTENANCE AND INSPECTION

1. The Contractor shall inspect all temporary erosion and sedimentation control
works after each rain period and during periods of prolonged rainfall. Any defects
revealed by such inspections shall be rectified immediately and these works shall
be cleaned, repaired and augmented as required, to ensure effective erosion and
sedimentation control thereafter.

2. The Contractor shall provide and maintain access from within the road reserve or

from other locations acceptable to the Superintendent, for cleaning out
sedimentation control works.

C211.15 REMOVAL

1. All temporary erosion and sedimentation control works shall be removed by the
Contractor when revegetation is established on formerly exposed areas before
the end of the Contract. All materials used for the temporary erosion and
sedimentation control works shall be removed from the site or otherwise
disposed by the Contractor to the satisfaction of the Superintendent.

SPECIAL REQUIREMENTS

C211.16 RESERVED
C211.17 RESERVED
C211.18 RESERVED

C211.19 RESERVED

Contractor's
Responsibility

Access

Contractor's
Responsibility
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MEASUREMENT AND PAYMENT

C211.20 PAY ITEMS

1. Payment shall be made for all activities associated with completing the work detailed in this
Specification, in accordance with Pay Items (a) to (e) inclusive.

2. A lump sum for any item other than Pay Item C211(a) shall not be accepted.
3. If any item for which a quantity of work listed in the Schedule of Rates has not been priced by the
Contractor, it shall be understood that due allowance has been made in other items for the cost of the

activity which has not been priced.

4. Clearing and grubbing is measured and paid in accordance with the Specification for CLEARING
AND GRUBBING.

5. Landscaping works are measured and paid in accordance with the Specification for LANDSCAPING.

6. Topsoil stripping and removal of unsuitable material are measured and paid in accordance with the
Specification for EARTHWORKS.

Pay Item C211(a) TEMPORARY EROSION AND SEDIMENTATION CONTROL
1. The unit of measurement shall be a lump sum for the installation, maintenance, inspection and
removal of the temporary erosion and sedimentation control measures in accordance with Clauses

C211.10 to C211.15 inclusive and the Drawings.

Pay Item C211(b) EARTHWORKS FOR PERMANENT EROSION AND SEDIMENTATION CONTROL
BASINS

1. The unit of measurement shall be the cubic metre of compacted volume of embankment constructed
in accordance with Clause C211.05 and the Drawings.

2. The volume shall be determined by calculation using the end area method.

3. The schedule rate shall cover the excavation of material from within the sedimentation control basin
and embankment construction required under Clause C211.05 and shall be an average rate for all
types of materials.

4, The cost of excavating and transporting material for embankment construction and obtained from
within cuttings or from borrow shall be included in the schedule rate for General Excavation in the
Specification for EARTHWORKS.

Pay Item C211(c) INLETS, SPILLWAYS AND LOW FLOW OUTLETS FOR SEDIMENTATION
CONTROL BASINS

1. The unit of measurement shall be the square metre of horizontal surface area of rock filled mattress
constructed in accordance with Clause C211.06 and the Drawings.

Pay Item C211(d) DROP INLET SEDIMENT TRAPS AND INLET CONTROL BANKS

1. The unit of measurement shall be 'each' drop inlet sediment trap including inlet control bank
constructed in accordance with Clause C211.07 and the Drawings.

© IPWEA 2004
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Pay Item C211(e) CLEANING OF PERMANENT SEDIMENTATION STRUCTURES

1. The unit of measurement shall be the in-place cubic metre of sediment removed from the structure in
accordance with Clause C211.08.

2. The volume of sediment removed shall be determined by survey or by methods approved by the
Superintendent. The schedule quantity is a provisional quantity.
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CLEARING & GRUBBING

Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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SPECIFICATION C212 - CLEARING AND GRUBBING
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Contract No. CLEARING & GRUBBING

SPECIFICATION C212
CLEARING AND GRUBBING

C212.01 SCOPE

1. The work to be executed under this Specification consists of the clearing of all Extent of Work

vegetation, both living and dead, all minor man-made structures (such as fences
and livestock yards), all rubbish and other materials which, in the opinion of the
Superintendent, are unsuitable for use in the Works, the chipping of the crowns
of trees and the branches of shrubs, and the grubbing of trees and stumps from
the area defined in Clause C212.02. The work also includes the disposal, in
accordance with Clause C212.05 and C212.06, of all materials that have been
cleared and grubbed. All natural landscape features, including natural rock
outcrops, natural vegetation, soil and watercourses are to remain undisturbed
except where affected by the Works as approved by the Council.

2. In advance of or in conjunction with clearing and grubbing operations, effective Erosion
erosion and sedimentation control measures shall be implemented in accordance Control
with the Specification for CONTROL OF EROSION AND SEDIMENTATION.

3. The clearing and grubbing required for boundary fencing is included in the Pay Boundary
Item for Boundary Fencing and does not form part of the work under this Fence Line
Specification.

4, Explosives shall not be permitted to be used in clearing, grubbing or other Blasting
demolition activities without the prior written approval of the Council.

C212.02 LIMITS OF CLEARING

1. Unless otherwise specified or directed, the area to be cleared is that required by  Limits of
site regrading works, including the area occupied by the completed road Clearing
formation and associated drainage works and erosion and sedimentation
measures,. The Contractor shall ensure that only the absolute minimum area for
construction is cleared.

2. Before clearing commences, the limits of clearing shall be marked by pegs Indicator Pegs
placed by the Contractor at appropriate intervals around the area to be cleared.

C212.03 CLEARING OPERATIONS

1. The area within the limits of clearing shall be cleared of all vegetation, both living Extent
and dead, all minor man-made structures (such as fences and livestock yards),
all rubbish and other materials which, in the opinion of the Superintendent, are
unsuitable for use in the Works with the exception of certain trees marked for
preservation. The Contractor shall plan clearing operations such that wherever
possible, clearing is carried out progressively and only the minimum area of land
is left disturbed at any time.

2. The Contractor shall give the Superintendent written notice of seven days of the  Trees to be
intention to clear any area of the work. The Superintendent shall mark or  preserved
indicate to the Contractor the trees that shall be preserved. The Superintendent
shall arrange for an inspection by Council's Tree Preservation Officer or other
authorised Council officer and shall obtain Council's approval to proceed with
clearing and grubbing. Trees that shall be preserved shall be protected during
site works by the erection of solid barricades, as shown on the Drawings and,
generally at a distance of 4m from the trunk of the tree, unless otherwise
authorised by the Superintendent.
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3. The Contractor shall take all measures to prevent damage to existing Utility Services
underground and overhead utility services.

4, The erection of structures, excavation and filling, changes to soil profiles, Disturbance
stockpiling of spoil, storage of other materials and driving or parking of any  Near Trees
vehicle or machinery within 4m of the trunks of trees to be retained shall not be
permitted unless part of the Works as approved by the Council.

5. Damage to trees shall also include damage to bark and root systems. No tree
roots are to be cut without the prior approval of the Superintendent and relevant
council officer.

6. The Contractor shall plan all operations to ensure that there is no damage to any  Trees outside
trees outside the limits of clearing specified or directed by the Superintendent. Limits of Work
No growing trees shall be destroyed or damaged by the Contractor other than
those specified and those indicated by the Superintendent.

7. Any tree remaining within the road reserve but outside the limits of clearing which Unsound trees
is, in the opinion of the Superintendent, unsound and likely to fall upon the in Road
roadway shall be cleared and disposed of in accordance with Clause C212.05, Reserve
subject to prior approval of Council's Tree Preservation Officer or other
authorised Council officer.

8. If directed by the Superintendent any branch, which overhangs the road Overhanging
formation, shall be cut back in an appropriate manner approved by the branches
Superintendant and disposed of in accordance with Clause C212.05.

9. Every precaution shall be taken to prevent timber from falling on private property  Debris in
and the Contractor shall dispose of any timber so fallen or produce the written Private
consent of the owner to its remaining there. The cost of disposal of such fallen  Property
timber shall be borne by the Contractor. Prior to entering private property, the
Contractor shall obtain consent from the Superintendent and the property owner

10. Damage of any kind, including damage to trees, fencing, occurring during Damage to
clearing operations shall be made good by the Contractor.The cost of making Property
good such damage shall be borne by the Contractor.

C212.04 GRUBBING

1. All trees and stumps, on or within the limits of clearing, unable to be felled and Extent
removed by the clearing methods used by the Contractor shall be removed by
grubbing.

2. Grubbing operations shall be carried out to a depth of 0.5m below the natural Depth
surface or 1.5m below the finished surface level, whichever is the lower.

3. Holes remaining after trees and stumps have been grubbed shall be backfilled Backfill Holes
promptly with sound material to prevent the infiltration and ponding of water. The
backfilling material shall be compacted to at least the relative density of the
material existing in the adjacent ground.

C212.05 CHIPPING OF CLEARED VEGETATION

1. The Contractor shall produce a wood-chip mulch derived from crowns of trees ~ Wood-chip
and branches of shrubs cleared under this Specification. The wood-chip mulch Mulch
produced shall be stockpiled for subsequent use in accordance with the
Specification for LANDSCAPING or for use at other locations as appropriate.
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2. The wood-chip mulch shall be produced from branches having a maximum Dimensions
diameter of 100 millimetres and the chipped material produced shall not have two
orthogonal dimensions exceeding 75mm and 50mm.

C212.06 DISPOSAL OF MATERIALS

1. Unless otherwise specified elsewhere, all materials cleared and grubbed in Removal from
accordance with this Specification shall become the property of the Contractor  Site
and shall be removed from the site and legally disposed of.

2. Unless otherwise approved by the Superintendent and Councils authorised Burning not
Officer in writing, disposal of timber and other combustible materials by burning Permitted
shall not be permitted. Where the Contractor obtains the prior written approval of
the Superintendent, the Contractor shall comply with all Statutory requirements
applicable to burning off, and any such burning off shall be carried out in such a
manner that no damage is done to any trees outside the limits of clearing. Smoke
resulting from such burning off shall not cause a traffic hazard.
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MEASUREMENT AND PAYMENT

C212.07 PAYITEMS

1. Payment shall be made for all activities associated with completing the work
detailed under this Specification entitled Clearing and Grubbing in accordance
with Pay Item C212(a).

Pay Item C212(a) CLEARING AND GRUBBING

1. The unit of measurement shall be the hectare of plan area bounded by the limits
of clearing specified in Clause C212.02.
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Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of non | XYZ.00 | AP KP 2/6/97
1 conformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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EARTHWORKS

SPECIFICATION C213 : EARTHWORKS

GENERAL
C213.01 SCOPE
1. The work to be executed under this Specification consists of:- Scope
(a) removal of topsoil
(b) all activities and quality requirements associated with site regrading, the
excavation of cuttings, the haulage of material and the construction of
embankments to the extent defined in the Drawings and Specification.

(c) removal and replacement of any unsuitable material,

(d) any spoil or borrow activities associated with earthworks, and

(e) any additional processing of selected material for the selected material
zone.

2. Requirements for quality control and testing, including maximum lot sizes and Quality
minimum test frequencies, are cited in the Specification Part for Quality
Requirements.

C213.02 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being Documents
cited in the text in the abbreviated form or code indicated. Standards Test

Methods
€) Council Specifications
C201 - Control of Traffic
C211 - Control of Erosion and Sedimentation
C212 - Clearing and Grubbing
C220 - Stormwater Drainage - General
C273 - Landscaping
(b) Australian Standards
AS 1289.6.1.1 - Determination of the California Bearing Ratio of a soil -
Standard laboratory method for a remoulded specimen.
AS 1289.3.3.1 -  Calculation of the plasticity index of a soil.
AS 1289.5.1.1 -  Determination of the dry density/moisture content relation of
a soil using standard compactive effort.
AS 1289.5.4.1 -  Compaction control test - Dry density ratio, moisture
variation and moisture ratio.
AS 1289.5.7.1 -  Compaction Control Test (Rapid Method).
AS 2187 Explosives - Storage, transport and use (SAA Explosive
Code)
Part 1 Storage and land transport
Part 2 Use of explosives
AS 3798 — Guidelines on Earthworks for Commercial and Residential
Developments
© IPWEA 2004
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()

(d)

QLD Government Legislation

Explosives Act, 1952 and Regulations, 1955 and Amendments.

Environmental Planning Act, 1998

Environmental Protection Act, 1994 - Environmental Protection Noise Policy,
1997.

National Road Transport Commission/Federal Office of Road Safety, Joint
Publication - Australian Code for the Transport of Explosives
by Road and Rail

Other

AUSTROADS -  Explosives in Roadworks, Users Guide 1982.

C213.03 NATURAL SURFACE AND EARTHWORKS MATERIALS

(@)
1.

(b)

Natural Surface

The Contractor shall submit details of the Contractor's proposed survey system Contractor’s
to the Principal for approval, prior to commencement of clearing and grubbing or ~ Survey System
earthworks.

Computer generated road design data files in the format of the approved  Verify
software containing the ground model may be supplied to the Contractor , as  Accuracy of
advised prior to commencement of the Contract. If desired, the Contractor may  Ground Model
verify the accuracy of the model by field surveys. If the Contractor considers any

areas of the model not to be representative, or submitted plans to be inaccurate,

the Contractor shall give not less than seven (7) days notice, prior to

commencement of Works to the Superintendent to allow checking. If the

subsequent check survey reveals the ground model to be correct, then the

Contractor shall bear the cost of the check survey.

Earthworks Materials

The Contractor shall be responsible for any assumptions made by the Contractor Material

in relation to the nature and types of the materials encountered in excavations Characteristics
and the bulking and compaction characteristics of materials incorporated in

embankments.

The estimated quantity for general earthworks at any cutting includes all types of
materials which may be encountered in the cutting.

Where material from excavations is acceptable for use in embankments, but the Embankment
Contractor elects to:- Material
Deficiency

€) Spoil it, or
(b) Use it for the Contractor's own purposes, or
(c) Use it as a source of pavement materials, or

(d) Construct embankments with dimensions in excess of those specified.

and a deficiency of material for embankment construction is thereby created, the
Contractor shall make good that deficiency from sources of material meeting the
quality requirements specified in Clause C213.23. The cost of making good such
deficiency of material shall be borne by the Contractor.

Contractor’s
Cost
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C213.04 PROTECTION OF EARTHWORKS

1. The Contractor's responsibility for care of the Works shall include the protection Contractor's

of earthworks. Responsibility

2. The Contractor shall install effective erosion and sedimentation control measures Erosion and
in accordance with the Specification for CONTROL OF EROSION AND Sedimentation
SEDIMENTATION, prior to commencing earthworks, and shall maintain these  Control
control measures for the duration of the contract.

3. Adequate drainage of all working areas shall be maintained throughout the  Drainage of
period of construction to ensure run-off of water without ponding, except where  Working
ponding forms part of a planned erosion and sedimentation control system. In  Areas/Salinity
salt affected areas, the Contractor shall take adequate precautions to minimise Prevention
ingress of surface water into the groundwater table.

4, When rain is likely or when work is not proposed to continue in a working areaon  Wet Weather
the following day, precautions shall be taken to minimise ingress of any excess Precautions
water into earthworks material. Ripped material remaining in cuttings and
material placed on embankments shall be sealed off by adequate compaction to
provide a smooth tight surface.

5. Should insitu or stockpiled material become over wet as a result of the  Wet Material
Contractor not providing adequate protection of earthworks, the Contractor shall
be responsible for replacing and/or drying out the material and for any
consequent delays to the operations.

C213.05 SETTING OUT OF EARTHWORKS

1. Before earthworks operations commence and after survey controls are in place, Batter Profiles
batter profiles shall be established by the Contractor and the necessary pegs
driven at 25 m intervals or at each cross section shown on the Drawings,
whichever is the lesser. The chainage/station, offset from control line and slope
distance to finished surface level, shall be clearly marked on each peg.

2. The batter profiles shall be repositioned by the Contractor at each change in the Profile
slope of the batter and at intervals of not more than 5 m of vertical height. Location

3. All pegs and batter profiles shall be maintained in their correct positions. They  Retention and
shall be removed by the Contractor on completion of the contract or separable = Removal of
part. Pegs

4, The foregoing shall be the minimum requirement. Additional pegs and profiles  Additional
may be required to suit the Contractor. These shall not be painted with the same Pegs
colours used for the specified setting out pegs and stakes.

5. The position and extent of all transitions from cuttings to embankments and Transitions
foundations for shallow embankments shall be marked with clearly labelled  Cuttings/
stakes in accordance with Clauses C213.15 and C213.24. Embankments

C213.06 STOCKPILE SITES

1. The Contractor shall obtain the written consent of the Superintendent to the use  Additional
of any stockpile site which is not shown on the Drawings. Proposals in this Stockpile Sites
regard shall be submitted at least three working days before stockpiling is due to
commence and shall specify the maximum dimensions of the proposed stockpile.
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2. Any clearing and grubbing required for these sites shall be carried out in
accordance with the Specification for CLEARING AND GRUBBING. Temporary
erosion and sedimentation control measures shall be taken in accordance with
the Specification for CONTROL OF EROSION AND SEDIMENTATION.

3. Restoration of stockpile sites following completion of the work shall be carried out
in accordance with the Specification for LANDSCAPING.

REMOVAL OF TOPSOIL

C213.07 SCOPE

1. Topsoil is surface soil which is reasonably free from subsoil, refuse, clay lumps
and stones.
2. Removal of topsoil from any section of the Works shall only commence after

erosion and sedimentation controls have been implemented and when clearing,
grubbing and disposal of materials have been completed on that section of the
Works in accordance with the Specifications for CONTROL OF EROSION AND
SEDIMENTATION and CLEARING AND GRUBBING.

3. Topsoil throughout the length of the Work shall be removed and stockpiled
separately clear of the Work with care taken to avoid contamination by other
materials. The work shall include the following:-

(a) Cuttings

Removal of the topsoil to a depth quoted in Annexure C213A or as
directed by the Superintendent.

(b) Embankments

Removal of topsoil over the base of embankments up to the depth below
the natural surface quoted in Annexure C213A, or as directed by the
Superintendent. For those embankments or sections of embankment
where the height of embankment from natural surface to underside of
pavement is less than two metres, topsoil which is deeper than the depth
guoted in Annexure C213A shall be removed to its full depth as directed
by the Superintendent.

(©) Other Locations

Removal of topsoil as directed by the Superintendent.

C213.08 SURVEY AFTER REMOVAL OF TOPSOIL

1. Where payment is on a 'Schedule of Rates' basis, and unless alternative
arrangements have been made by the Superintendent, after removing the topsaoil
the Contractor shall determine the surface levels in each cutting and
embankment at sufficient locations to determine the volume of excavation for
general earthworks and the volume of compacted fill. A schedule of these
surface levels shall be submitted to the Superintendent for concurrence at least
three working days before commencement of any work which will alter the
ground surface as surveyed. Such work shall only commence with the approval
of the Superintendent.

Clearing and
Grubbing

Restoration

Definition

Prerequisites

Extent of Work

Establish
Surface Level
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C213.09 TOPSOIL STOCKPILES

1. Where payment is on a 'Schedule of Rates' basis, at least three working days Site Survey
before stockpiling of topsoil at any site, the Contractor shall submit, for the
approval of the Superintendent, a site survey which will be sufficient to
subsequently measure the volume placed in stockpile.

2. The maximum height of stockpiles shall not exceed 2.5m and the maximum Height and
batter slope shall not exceed 2h:1v. Batter

3. Topsoil stockpiles shall not contain any timber or other rubbish and shall be  Stockpiles
trimmed to a regular shape. Trimmed

4, To minimise erosion, stockpile batters shall be track rolled or stabilised by other Erosion
means acceptable to the Superintendent. Control

5. Where seeding of stockpiles to encourage vegetation cover is specified, such Seeding

work shall be carried out in accordance with the Specification for  Stockpile
LANDSCAPING.

CUTTINGS

C213.10 SCOPE

1. Construction of cuttings shall include all operations associated with the Extent of Work
excavation of material within the limits of the batters including benching,
treatment of cutting floors and transition from cut to fill.

C213.11 EXCAVATION

1. Materials encountered in cuttings shall be loosened and broken down as
required so that they are acceptable for incorporation in the Works. In this
regard, the Contractor's attention is drawn to Clauses C213.21, C213.22 and

C213.23.

2. Cuttings shall have batter slopes as shown on the Drawings or as redetermined Batter Slopes
by the Superintendent on the basis of site inspection and investigation during the
excavation.

3. The tops of all cuttings shall be neatly "rounded".

4. In all cuttings, undulations in the general plane of the batter shall not be Batters to be

permitted except that batters may require progressive flattening at the ends of  Even
cuttings due to the presence of less stable material.

5. Cut faces shall be cleaned of loose or unstable material progressively as the Unstable
excavation proceeds. Material
6. Where, after the removal of topsoil as specified in Clause C213.07, material of  Blending

variable quality or moisture content is encountered, the Contractor shall adjust  Material
his excavation methods to ensure blending of the materials, to obtain material
meeting the requirements of Clause C213.23.

7. Where the Superintendent redetermines the batter slope of any section of a  Variation for
cutting after it has been completed in accordance with this Clause, the Batter Slopes
Superintendent shall order a Variation to the Contract for the resetting out,
removal of additional material and retrimming of the batter. This Variation shall
include all additional costs incurred by the Contractor who shall not have any
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further claim upon the Principal as a result of the redetermination of the batter
slope.

C213.12 BATTER TOLERANCES

1. The tolerances for the excavation of batters, measured at right angles to the
design grade line, shall be £ 300mm.

2. If the Contractor excavates the batter beyond the batter slope line and the
tolerance applicable thereto, the Superintendent may authorise a minor change
in the general slope of the batter to suit the convenience of the Contractor, but
such a change shall not be regarded as a redetermination of the batter slope
under Clause C213.11. The cost of any increase in excavation quantities
resulting from such change in batter slope shall be borne by the Contractor.
Alternatively the Contractor shall submit details of the material and/or methods
proposed to restore the specified slope and stability of the batter for the
Superintendent's approval.

3. For batters steeper than 1:1, if any section of the batter up to a height of 3m
above the table drain level has been over excavated beyond the tolerance limit
specified, the Superintendent may direct that the batter be restored to the
average batter slope using randomly mortared stone. The stone shall be similar
to the sound rock in the cutting and the mortar shall be coloured to match the
colour of the rock.

4, The cost of restoring batters shall be borne by the Contractor.

C213.13 BENCHING IN CUTTINGS

1. Cut batters shall be benched as shown on the Drawings to provide drainage and
erosion control.  Notwithstanding the tolerances permitted under Clause
C213.12, bench widths shall not be less than those shown on the Drawings.

2. Benches shall be maintained and cleaned of loose stones and boulders regularly
throughout the Contract period. The cost of such maintenance and cleaning of
benches shall be borne by the Contractor.

C213.14 TREATMENT OF FLOORS OF CUTTINGS

1. The floors of cuttings shall be excavated, parallel to the designed grade line, to a
designed floor level which shall be at the underside of the selected material zone
or where there is no selected material zone, to the underside of the pavement
subbase. The floors shall then be trimmed to a level of not more than 50 mm
above or below the designed floor level. Where the Superintendent considers
that any underlying material is unsuitable for pavement support, the
Superintendent may direct that it be removed in accordance with Clause
C213.21.

2. The Contractor shall rip or loosen all material in the floor to a minimum depth of
200mm below the designed floor level for the width of the selected material zone
(or subbase layer, where no selected material zone). The maximum dimension
of any particles in the ripped or loosened zone shall not exceed 150mm.

3. Prior to ripping or loosening the cutting floor the Contractor shall determine the
CBR of the material in the floor by AS 1289.6.1.1. Sufficient tests shall be taken
to represent all the various materials which may exist in the cutting floor. If
material in the floors of cuttings has a CBR value less than the value quoted in
Annexure C213A, the Superintendent will direct the action to be taken.

Batter
Tolerances

Excavation
beyond Batter
Line

Contractor’s
Cost

Restoration of
Batter Slope

Contractor’s
Cost

Bench
Construction
Bench
Maintenance

Contractor’s
Cost

Excavation
Level

Floor Material
Ripped

CBR Testing
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4, Ripped or loosened material shall be made available for inspection by the Inspection by
Superintendent before recompaction commences. It shall be recompacted in Superintenden
accordance with Clause C213.36. No account shall be taken of the volume t
involved in loosening when measuring the volume of excavations.

5. After recompaction, the floors of cuttings shall be re-trimmed parallel with the Level
finished wearing surface so that their levels do not vary more than 10 mm above  Tolerances
or 40 mm below the designed floor levels.

6. Prior to placing any subsequent layers over the completed cutting floor, the Inspection by
Contractor shall present the completed surface to the Superintendent for  Superintenden
inspection. The Contractor shall verify as part of the quality system that the t
completed surface has achieved full conformance with all respects of this
Specification.

C213.15 TRANSITION FROM CUT TO FILL

1. After the removal of topsoil and before the excavation of any cutting commences Intersection
the Contractor shall survey and mark the position of the intersection line between Line
cutting and embankment occurring at the underside of the selected material zone
or pavement subbase.

2. Following excavation to the cutting floor, a terrace shall be excavated for the  Terrace
width of the selected material zone (or subbase layer, where no selected material Construction
zone) to a depth of 600mm below and parallel to the cutting floor, as shown in
Figure C213.1.

3. The terrace shall extend into the cut to the point where the cutting floor is 600mm Extent of
below the original stripped surface, or a distance of 20 metres, whichever is the  Terrace
lesser.

4, The material excavated shall be either incorporated in the embankments or Excavated
spoiled as directed by the Superintendent. Material incorporated in  Quantity
embankments shall be included in the excavated volume for General Earthworks
and material spoiled shall be included in the excavated volume of Unsuitable
Material to Spoil.

SURFACE AFTER
TOPSOIL REMOVED
CUT TO FILL
INTERSECTION LINE
(@]
o
CUTTING FLOOR ®
TERRACE
EXCAVATION
EXTENT OF TERRACE
(MAX. 20m) ‘
Figure C213.1 - Transition from Cut to Fill

5. The material placed above the terrace shall satisfy the requirements of Clause Quality and
C213.23 and shall be compacted in accordance with Clause C213.36. Compaction
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BLASTING

C213.16 GENERAL

1. When explosives are permitted to be used by Council, the Contractor shall obtain Contractor to
all necessary licences from the appropriate authorities, and shall comply with all Obtain
Government and Council regulations relating to transport, storage, handling and Licences
the use of explosives and also to the rules set out in AS2187, Parts 1 and 2. The
transport of explosives shall be in accordance with the Australian Code for the
Transport of Explosives by Rail and Road. The requirements of the Explosives
Act,1952 and Regulations, 1955 and Amendments and Local Government laws if
applicable shall be complied with.

2. The Contractor shall be liable for any accident, damage or injury to any person, Contractor's
property or thing, resulting from the use of explosives. Responsibility

3. Before the start of blasting operations, the Contractor, in the presence of the Pre-blast
Superintendent, shall conduct a survey to determine and record the existing Survey
condition of all structures likely to be affected by any blast.

4, Structures shall include public utilities. The survey shall include all structures ~ Amendment
within 500m of any blast but shall be extended where the maximum Extent of
instantaneous charge proposed is likely to produce peak particle velocities Survey
greater than allowable at structures more remote from a blast site. A written
report of the survey, supported by photographs where necessary, together with a
list of any existing defects in the structures, shall be submitted to the owner of
each structure and to the Superintendent before blasting commences.

5. The Contractor shall advise the Superintendent of the proposed maximum  Amendment to
instantaneous charge and the Contractor's validation of the adequacy of the Extent of
proposed structural survey at least three working days before the survey is due Survey
to commence. The Superintendent may direct amendments to the scope of the
survey as a result of blast monitoring during the work. All costs associated with
the surveys and reports shall be borne by the Contractor.

6. Before each blasting operation, the Contractor shall submit to the Superintendent  Proposed
written details of the proposed blasting procedure including the quantity and type Blasting
of explosive to be detonated, the blasting pattern to be used and measures Procedure
proposed to limit noise and to ensure that vibration from blasting does not
adversely affect nearby structures.

7. Ground vibration caused by blasting shall not exceed the values of peak particle Ground
velocity listed in Table C213.1: Vibration
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Point of Potential Damage Peak Particle Velocity
(within 1km of blasting site)

Completed and cured bridge structures or 25 mm/sec
sub-structures
(eg completed abutment)

Bridgeworks and structural retaining walls under 20 mm/sec
construction

Residential premises, schools, hospitals and other 5 mm/sec

buildings (with 10% not to exceed
10 mm/sec)

Buildings or monuments of historical significance 2 mm/sec

Table C213.1 - Limiting Peak Particle Velocity

8. The Contractor shall advise all residents within a radius of 1km, by letter drop ~ Advice to
before blasting operations commence, of the likely times, frequency and duration Residents
of blasting and precautions being taken to ensure that damage to property will
not result.

9. Unless otherwise approved, blasting operations shall be confined to the periods  Time Limits
Mondays to Fridays (excluding public holidays), 9am to 3pm.

10. When blasting operations are being carried out, precautions shall be taken Safety
relating to the safety of persons and animals and the road shall be closed to Precautions
traffic and the appropriate signs erected in accordance with the Specification for
CONTROL OF TRAFFIC. A standard warning procedure such as that given in
the AUSTROADS Explosives in Roadworks, Users Guide 1982, shall be
established and observed at all times.

C213.17 PRESPLITTING

1. Where presplitting is carried out the spacing of presplit drill holes shall not  Presplitting
exceed 750mm centre to centre.

C213.18 BLASTING RECORDS

1. The Contractor shall maintain accurate records of each blast showing the details Records to be
listed below:- kept

Date and time of blast

Location, number and diameter of holes loaded
Depth of each hole loaded

Inclination of holes

Maximum and minimum burden

Types of explosives used

Charge distribution in each hole

Maximum instantaneous charge

Delay periods and sequence

© IPWEA 2004
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Total amount of charges in the blast
Length and type of stemming in each hole
The records shall be prepared as holes are loaded and signed by the

Powderman. A copy shall be provided to the Superintendent on the day of the
blast.

C213.19 CONTROL OF AIR BLAST OVER-PRESSURE

1.

This Clause shall apply only where a noise sensitive location exists within 1km of
the blasting site.

The Contractor's attention is drawn to the recommendations given in the
Environmental Protection Noise Policy, 1997 for the reduction of air blast over-
pressure.

The noise emanating from blasting operations shall not exceed an over-pressure
level of 115 decibels (linear peak) at any noise sensitive location (such as
residential premises, schools or hospitals). Up to 10 per cent of the total number
of blasts may exceed this value provided a level of 120 decibels is not exceeded
at any time.

The Contractor shall arrange for the monitoring of air blast over-pressure to
ensure compliance with the specified limits. All monitoring shall be carried out by
personnel possessing current NATA registration for such monitoring. All test
results shall be reported on NATA endorsed test certificates which shall include a
clear statement as to compliance or non-compliance with the requirements of this
Specification. In general, a monitoring location will be near the perimeter of the
noise sensitive location at the point closest to the maximum charge. The
Contractor shall submit a copy of the monitoring record to the Superintendent.

In the event that the measured air blast over-pressure exceeds the specified
limits, the Contractor shall suspend further blasting work and shall submit to the
Superintendent proposals detailing any additional steps and precautions the
Contractor shall take to ensure that for any future blast, the limiting over-pressure
shall not be exceeded. The Contractor shall not resume any blasting until such
proposals have been submitted.

C213.20 CONTROL OF GROUND VIBRATION

1.

The Contractor shall arrange for the monitoring of ground vibrations to ensure
compliance with the peak particle velocity limits shown in Table C213.1. All
monitoring shall be carried out by personnel possessing current NATA
registration for such monitoring. All test results shall be reported on NATA
endorsed test certificates which shall include a clear statement as to compliance
or non-compliance with the requirements of this Part of the Specification. In
general a monitoring location shall be near the perimeter of the structure or
building at the point closest to the maximum charge. The Contractor shall submit
a copy of the monitoring record to the Superintendent.

To minimise the risk of peak particle velocity limits being exceeded, the
Contractor shall develop a blasting site relationship between peak particle
velocity, distance and blasting charge.

Record
Preparation

Incidence

Noise Control
Manual

Noise
Limitations

Monitoring of
Air Blast Over-
Pressure

Excessive Air
Blast Over-
Pressure

Monitoring
Vibrations

Blasting Site
Relationship
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3. For the first blast, monitors shall be set up at not less than five points at varying Maximum
distances away from the blasting site. The Maximum Instantaneous Charge for Instantaneous
the first blast shall not exceed that calculated from the following formula: Charge

2
D
MIC =0.5

PPV -0.625
[1140}

where MIC = Maximum Instantaneous Charge in kilograms

D = Distance in metres from charge to the point of potential damage
PPV = limiting peak particle velocity from Table C213.1

4, A log-log (base 10) graph of measured peak particle velocity (vertical axis)

versus Scaled Distance (horizontal axis) shall be plotted, where

. D

Scaled Distance = ——

v MIC

The mean regression line shall be obtained by the least squares method.

5. For subsequent blasts, the MIC and other aspects of blast design may be  Adjustment of
adjusted provided that further ground vibration monitoring is undertaken and the = Blast Design
mean regression line redetermined to demonstrate that peak particle velocity
limits are not exceeded. The Contractor shall make the regression line plots
available to the Superintendent, if so requested.

UNSUITABLE MATERIAL

C213.21 GENERAL

1. Unsuitable material is that occurring below the designed floor level of cuttings Definition
and below the nominated depth for stripping topsoil beneath embankments,
which the Superintendent deems to be unsuitable for embankment or pavement
support in its present position. Unsuitable material also includes material in
cuttings which the Superintendent deems to be unsuitable for embankment
construction.

2. Such material shall be excavated to the extent directed by the Superintendent. Extent of
Material removed as unsuitable, as directed by the Superintendent, shall be Excavation
incorporated in embankments in accordance with Clause C213.23 or spoiled in
accordance with Clause C213.34.

3. After removal of the unsuitable material, the floor of the excavation shall be re- Floor
presented to the Superintendent for inspection, prior to backfilling with Inspection
replacement material, to determine whether a sufficient depth of unsuitable
material has been removed. Prior to placing replacement material the excavated
surface shall be compacted in accordance with Clause C213.36.

4, The unsuitable material which has been removed shall be replaced with material Replacement
from cuttings, or with material borrowed in accordance with Clause C213.35, of  Material
the quality specified in Clause C213.23. Replacement material is deemed to
form part of embankment construction. It shall be placed in accordance with
Clause C213.26 and compacted in accordance with Clause C213.36.
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5. All costs associated with reworking or replacing any material which the
Superintendent deems to have become unsuitable because of inappropriate
construction activities shall be borne by the Contractor.

EMBANKMENT CONSTRUCTION

C213.22 SCOPE

1. Embankment construction includes all operations associated with the preparation
of the foundation areas on which fill material is to be placed, the placing and
compacting of approved material within areas from which unsuitable material has
been removed in accordance with Clause C213.21, the placing and compacting
of fill material and of materials of specified quality in nominated zones throughout
the Works and all other activities required to produce embankments as specified
to the alignment, grading and dimensions shown on the Drawings. It also
includes any pretreatment such as breaking down or blending material or drying
out material containing excess moisture.

C213.23 EMBANKMENT MATERIAL

1. Material for embankment construction shall be obtained from the cuttings within
the Works in accordance with Clause C213.11, supplemented by borrow in
accordance with Clause C213.35 and from other sources as approved by the
Superintendent if necessary. The material shall be free of tree stumps and roots,
clay, topsaoil, steel, organic material and other contaminents and shall be capable
of being compacted in accordance with Clause C213.36.

2. The work shall be programmed so that material of the quality specified in Clause
C213.26 and C213.30 for the upper zones of the formation is available when
required.

C213.24 FOUNDATIONS FOR EMBANKMENTS

1. Following removal of topsoil in accordance with Clause C213.07, the
embankment foundation area shall be made available for inspection by the
Superintendent.

2. Where the Superintendent considers that any underlying material is unsuitable,
the Superintendent may direct that it be removed and replaced in accordance
with Clause C213.21.

a) Foundations for Shallow Embankments

1. Shallow embankments are those embankments of a depth less than 1.0 metre
from the top of pavement to natural surface. After removal of topsoil the
Contractor shall survey and work out the extent of the area of shallow
embankments.

2. Material in the foundations for shallow embankments which does not meet the
requirements specified in Annexure C213A, shall be deemed unsuitable in
accordance with Clause C213.21 and shall be replaced by material of the
specified quality.

3. Foundations for shallow embankments shall be prepared for embankment
construction after removing topsoil and unsuitable material, by loosening the
material exposed to a depth of 200mm, adjusting the moisture content of the
loosened material and compacting as specified in Clause C213.36. The
Contractor shall use equipment and techniques to minimise surface heaving or

Contractor’s
Costs

Extent of Work
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Quality

Selection of
Material

Inspection

Unsuitable
Material
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Embankments

Unsuitable
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other foundation damage.
b) Other Embankments

1. For all other embankments the foundation shall be prepared by grading and Preparation
levelling the general area, adjusting the moisture content where necessary and
compacting the top 200mm as specified in Clause C213.36.

2. Where a bridging layer has been specified as a foundation treatment in the  Bridging Layer

Contract documents, it shall be supplied and placed as part of General
Earthworks. The bridging layer shall consist of free-draining granular material
with or without geofabric interlayer as specified on the Drawings. The granular
material shall be end-dumped and spread in a single layer and in sufficient depth
to allow the passage of earthmoving equipment with minimal surface heaving.
The compaction requirements of Clause C213.36 shall not apply to the bridging
layer. Where it is necessary to import suitable material from off site and no
suitable borrow source is available as provided in Clause C213.35, the supply
and placing of the bridging layer shall be treated as a Variation to the Contract.

3. A bridging layer may also be employed, subject to the approval of the Seepage from
Superintendent, where ground water or seepage is encountered in the foundation Foundations
area or where the Contractor demonstrates that it is impracticable to achieve the
degree of compaction specified for the foundation in Clause C213.36. A bridging
layer shall not be acceptable if its proximity to the pavement is likely to affect the
pavement design.

C213.25 HILLSIDE EMBANKMENTS

1. Where embankments are to be constructed on or against any natural slopes or Horizontal
the batters of existing embankments, the existing slope or batter, if it is steeper  Terraces
than 4 horizontal to 1 vertical in any direction shall be cut in the form of horizontal
terraces over the whole area to be covered by new filling. The existing slope or
batter shall be stepped in successive terraces, each at least 1 metre in width, the
terraces to be cut progressively as the embankment is placed. Wherever
possible terraces shall coincide with natural discontinuities. Subsoil drainage
may be required in some instances. Material thus excavated shall be compacted
as part of the new embankment material.

2. No account shall be taken of the material removed in terracing when determining Excavated
the General Earthworks excavated volume. Volume

C213.26 PLACING FILL FOR EMBANKMENT CONSTRUCTION

1. The methods of excavation, transport, depositing and spreading of the fill Uniformity of
material shall be selected so as to ensure that the placed material is uniformly  Material
mixed.

2. The embankment shall be constructed so as to derive its stability from the Embankment

adequate compaction of the fine material embedding the large rock pieces rather  Stability
than mechanical interlock of the rock pieces. The fine material shall be
compacted to meet the requirements of Clause C213.36.

3. Fill material for embankment construction shall be placed in layers parallel to the Layer
grade line and compacted in accordance with Clause C213.36. The layers shall Thickness
be of uniform compacted thickness not exceeding 200mm, except that where
more than 25 per cent by volume of the filling consists of rock with any dimension
larger than 150mm, the Superintendent may approve an increase in the
compacted layer thickness to 300mm, provided that the relative compaction
specified in Clause C213.36 is attained.
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4, The maximum dimension, measured in any direction, of rock pieces in the fill
material for embankment construction shall not exceed two-thirds of the
approved compacted layer thickness. Any larger rock pieces shall be reduced in
size for incorporation in the embankment layers.

5. Rock material shall be broken down and evenly distributed through the fill
material, and sufficient fine material shall be placed around the larger material as
it is deposited to fill the voids and produce a dense, compact embankment.
Where the Superintendent considers insufficient fine material is present to fill the
voids, additional fine material shall be obtained from other places in the work or
by a change in the method of winning fill material.

6. Stony patches with insufficient fine material to fill the voids shall be reworked with
additional fine material being blended in to achieve a dense, compact layer. The
cost of any reworking shall be borne by the Contractor.

7. In placing embankment layers, the Contractor shall use equipment and
techniques to avoid surface heaving or other damage to the foundations and
underlying embankment layers.

8. After compaction, embankment material in the zone(s) below the selected
material zone (or subbase layer, where no selected material zone) shall have a
CBR value not less than that quoted in Annexure C213A for the depth(s)
specified in Annexure C213A.

9. For the purpose of this Clause, the CBR value of the material shall be
determined by Test Method AS 1289.6.1.1.

10. The Contractor shall be responsible for determining suitable sources of material
and for any processing to satisfy these quality requirements.

C213.27 EMBANKMENT BATTERS

1. The batter slopes shown on the Drawings represent the estimated requirements
for the expected types of materials, and may be subject to redetermination by the
Superintendent according to the Superintendent's assessment of the materials
encountered.

2. When completed, the average planes of the batters of embankments shall
conform to those shown on the Drawings or as determined by the
Superintendent. No point on the completed batter shall vary from the specified
slope line by more than + 300mm when measured at right angles to the grade
line. However, in no case shall the edge of the formation at the underside of the
pavement be nearer to the roadway than shown on the Drawings.

3. Undulations in the general plane of the batter shall not be permitted.

4. Where the Superintendent redetermines the slope of any section of an

Maximum Size
Rock Pieces

Grading of Fill
Material

Reworking
Stony Patches
Contractor’s
Cost
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Selection for
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Test Methods

Contractor's
Responsibility

Batter Slopes

Slope
Tolerances

Slope
Undulations

Slope Redeter-

embankment batter which has been completed in accordance with this Clause = mination
the Superintendent shall order a Variation to the contract for the resetting out and
removal or addition of fill material and retrimming of the batter.
C213.28 ROCK FACING OF EMBANKMENTS
1. Where shown on the Drawings, embankment batters (including embankments at  Extent
bridge abutments) shall be provided with a facing of clean, hard, durable rock.
2. The rock facing shall be built up in layers ahead of each layer of filing. Rock  Mechanical
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C213.29

1.

C213.30

1.

may be placed by hand or plant but shall be placed in such a manner that its
least dimension is vertical and that mechanical interlock between the larger
stones occurs. Any rock deposited in the rock facing which has an excess of fine
material surrounding it shall be removed together with the excess fine material
and replaced.

The Contractor shall adjust its working methods and programme the work so as
to obtain hard and durable rock of the specified dimensions as it is required. The
space between larger batter rocks shall be filled with progressively smaller rocks
to form a 'graded filter' which prevents the leaching out of fines from the fill
material but which does not overfill the voids between larger rocks, or cause the
larger rocks to lose contact with one another. Fine material shall not cover the
outside of the rocks on the face of the batter.

The Contractor shall exercise extreme caution whilst placing the rock facing.
Where embankment material is placed above other roads in use the outer rock
layer shall be placed in such a manner as to prevent spillage down the batter.
The Contractor shall ensure that, under no circumstances, could any rock be
dislodged and roll onto any adjacent roadway or track in use.

TRIMMING TOPS OF EMBANKMENTS

The tops of embankments shall be trimmed parallel to the designed grade line at
levels equal to the finished surface level less the thicknesses of pavement
courses and the selected material zone.

The tops of embankments at these levels shall be compacted to meet the
requirements of Clause C213.36 and trimmed so that they do not vary more than
10 mm above or 40 mm below the levels as calculated above.

Prior to placing any subsequent pavement layers over the completed top of
embankment filling, the Contractor shall present the completed surface to the
Superintendent for inspection. The Contractor shall verify as part of the quality
system that the completed surface has achieved full conformance with all
respects of this Specification.

SELECTED MATERIAL ZONE

A selected material zone may be indicated on the Drawings as a zone below the
subbase layer and in accordance with the following quality requirements:

(a) it shall be free from stone larger than 100mm maximum dimension

(b) the fraction passing 19.0mm AS sieve shall have a CBR value of not less
than that quoted in Annexure C213A.

The selected material shall be obtained from cuttings excavated under the
Contract or from borrow areas as specified in Clause C213.35. If necessary, the
Contractor shall use working methods to yield material for the selected material
zone by breaking down oversize rock or by other means, including processing
through a crusher, to ensure that the resulting material conforms to the
requirements of this Clause.

The Contractor shall ensure that any material encountered of the quality
specified for the selected material zone shall be either placed directly in the
selected material zone or stockpiled at locations approved by the Superintendent
for future use by the Contractor in the selected material zone until at least
sufficient material is reserved to complete the selected material zone over the
whole work. Should the Contractor fail to conserve material of the specified
quality, the Superintendent may direct that material of equivalent quality be

Interlock
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C213.31

1.

C213.32

1.

provided. The cost of providing such extra material shall be borne by the

Contractor.

The Contractor shall have no right to monetary compensation or a claim for
damages in respect of any loss the Contractor may claim to have suffered by
reason of the Contractor's failure to reserve sufficient selected material or by
reason of stockpiling material for the selected material zone.

The selected material zone shall be placed and compacted in layers with the
compacted thickness of each layer not exceeding 150mm. Compaction shall be
as specified in Clause C213.36.

After placement the selected material shall be homogeneous and free from
patches containing segregated stone or excess fines. There shall be no areas
containing material which does not comply with the specified requirements of this
Clause.

The top of the selected material zone shall be compacted and trimmed parallel
with the designed grade line at a level equal to the finished surface level minus
the thickness of pavement layers adopted. The tolerances for the trimmed levels
are given in Annexure C213A.

Prior to placing any subsequent pavement layers over the completed select
material zone surface, the Contractor shall present the completed surface to the
Superintendent for inspection. The Contractor shall verify as part of the quality
system that the completed surface has achieved full conformance with all
respects of this Specification.

FILL ADJACENT TO STRUCTURES

Supply and placement of fill adjacent to structures shall be deemed to be part of
General Earthworks.

For the purpose of this Clause, structures shall include bridges, precast and
cast-in-place box culverts and retaining walls. Fill adjacent to other culverts and
drainage structures shall be provided in accordance with the particular
Specifications for STORMWATER DRAINAGE as appropriate.

No filling shall be placed against structures, retaining walls, headwalls or
wingwalls within 21 days after placing of the concrete, unless the walls are
effectively supported by struts to the satisfaction of the Superintendent, or when
the Contractor can demonstrate that 85 per cent of the design strength of the
concrete has been achieved.

TREATMENT AT WEEPHOLES

Drainage adjacent to weepholes shall be provided by either a layer of broken
stone or river gravel consisting of clean, hard, durable particles graded from
50mm to 10mm such that:

€) The maximum particle dimension shall not exceed 50mm

(b) No more than 5 per cent by mass shall pass the 9.5mm A.S. sieve.

The broken stone or river gravel shall be continuous in the line of the weepholes,
extend at least 300mm horizontally into the fill and extend at least 450mm
vertically above the level of the weepholes.

Alternatively the Contractor may provide a synthetic membrane of equivalent
drainage characteristics at no extra cost to the Principal. It shall be stored and

Cost of
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installed in accordance with Manufacturer's instructions. The use of a synthetic
membrane shall be subject to the Superintendent's approval.

C213.33 SELECTED BACKFILL
1. Selected backfill shall be placed adjacent to structures in accordance with Quality
Table C213.2. The selected backfill shall consist of a granular material having a
maximum dimension not exceeding 50mm and a Plasticity Index, determined by
AS 1289.3.3.1, neither less than 2 nor more than 12.
Structure Type Selected Backfill
Width Height
Bridge abutments 2m H
Cast-in-place Box Culverts H/3 H + 300mm
Corrugated Steel Pipes and Arches 0.5m H + 500mm
Retaining Walls H/3 H

(Where H = height of structure)

Table C213.2 - Selected Backfill, Width and Height

2. The selected backfill shall be placed in layers, with a maximum compacted Placement in
thickness of 150mm. Layers shall be placed simultaneously on both sides of box Layers
culverts to avoid differential loading. Compaction shall start at the wall and
proceed away from it, and shall meet the requirements of Clause C213.36.

3. The existing embankment slope behind the structure shall be cut in the form of  Horizontal
successive horizontal terraces, each terrace being at least 1 metre in width, and Terraces
the selected backfill shall be placed in accordance with Clause C213.26.

4, No selected backfilling shall be placed against structures, retaining walls, Time of
headwalls or wingwalls within 21 days after placing of the concrete, unless the Placement
walls are effectively supported by struts to the satisfaction of the Superintendent,
or when the Contractor can demonstrate that 85 per cent of the design strength
of the concrete has been achieved.

5. Where a bridge deck is being concreted adjacent to an abutment, no filling shall ~ Adjacent to
be placed against the abutment within twenty-one days after placing concrete in Concrete Deck
the bridge deck, unless approved by the Superintendent.

6. In the case of spill-through abutments, rocks shall not be dumped against the Spill through
columns or retaining walls but shall be built up evenly by individual placement  Abutments
around or against such structures.

7. In the case of framed structures, embankments at both ends of the structure Framed
shall be brought up simultaneously, the difference between the levels of the Structures
embankments at the respective abutments, shall not exceed 500mm.

C213.34 SPOIL

1. Spoil is surplus material from excavations under the Contract which is not  Definition
required to complete the Works as specified or material from excavations under
the Contract whose quality the Superintendent deems to be unacceptable for
incorporation in the Works.

2. Where there is surplus material the Superintendent may direct that flatter batter Usein
slopes be provided on embankments which have not been commenced, and/or ~ Embankments
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direct that the excess material be used in the uniform widening of embankments,
the surface of which shall be shaped so as to provide a tidy appearance and
effective drainage. The surplus material shall be spread and compacted as
specified in Clauses C213.26 and C213.36 for material in embankments.

3. Alternatively, spoil shall be disposed of in the manner and at locations approved Disposal of
by the Superintendent within the specified working area for the Works or be Spoil
removed and disposed of off site by the Contractor. Surplus material so
deposited shall be compacted as specified in Clause C213.36 for material in
embankments or to such lesser extent as may be approved by the
Superintendent. Spoil disposed of off site is to comply with Council's
requirements for filling of land.

C213.35 BORROW

1. Unless provided by the Contract, borrow will only be authorised by the Borrow to be
Superintendent if, in constructing cuttings and embankments to the batter slopes  Authorized
specified or directed by the Superintendent or in providing materials of the quality
specified, and not by reason of excess widening of embankments or wastage by
the Contractor of material of the quality specified in Clauses C213.23, C213.28,

C213.29 or C213.31, there is an overall deficiency in either the quantity or the
quality of material required to complete the Works.

2. Where borrow material is required to complete the Works as specified, the Borrow Site
location of borrow sites shall be as approved by the Superintendent, and the Characteristic
quality of material shall be acceptable to the Superintendent in accordance with S
Clauses C213.23, C213.28 or C213.31 as appropriate. The edges of borrow
sites shall be no closer than 3 metres from any fence line, or edge of excavation
or embankment. Adequate clearance shall be provided for the construction of
catch drains. Borrow sites shall have drainage outlets acceptable to the
Superintendent, cut batter slopes not steeper than 4h to 1v, and shall be left by
the Contractor in a tidy and safe condition.

3. For borrow within the defined working area for the Works as specified, site Site Prepa-
preparation shall be in accordance with the Specification for CLEARING AND ration and
GRUBBING and Clause C213.07. Restoration of borrow sites shall be carried Restoration
out in accordance with the Specification for LANDSCAPING.

4, If borrow material is obtained by uniformly widening a cutting, the requirements  Widening of
of Clauses C213.11, C213.12 and C213.14 as to the redetermination of batter =~ Cutting
slopes, the trimming of batters and the compaction of floors of cuttings
respectively shall apply to the borrow area.

5. If the Superintendent accepts that borrow has to be obtained from locations Contractor
outside the specified working area for the Works, such work shall be treated asa  Responsibility
Variation to the Contract. The Contractor shall be responsible for obtaining any
permits required for entry on land and for the payment of any royalty for such
borrow material. The Contractor shall also comply with any requirements of the
Environmental Planning Act, 1998, the Local Government Planning Scheme,
local laws, local planning policies and land owners, as appropriate.

COMPACTION AND QUALITY CONTROL

C213.36  COMPACTION AND MOISTURE REQUIREMENTS

1. In areas listed below, all layers shall be uniformly compacted to not less than the ~ Trimming and
relative compaction specified before the next layer is commenced. Each layer of  Compaction
material shall be trimmed prior to and during compaction to avoid bridging over
low areas. A smooth surface shall be presented at the top of each layer.
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The following areas shall be compacted to provide a relative compaction,
determined by AS 1289.5.7.1 for standard compactive effort, of not less than 95
per cent.

- Each layer of material replacing unsuitable material as detailed in Clause
C213.21.

- Each layer of material placed in embankments, up to 0.3 metres below
the bottom of the pavement.

- The whole area on the floors of cuttings.

- Fill placed adjacent to structures up to 1.0 metre from the top of
pavement.

- Material in unsealed verges and within medians up to the level at which
topsaoil is placed.

- Spoil (excluding unsuitable material)

- All other areas except those where 98 per cent relative higher
compaction is specified.

Unsuitable material shall be stockpiled as directed by the Superintendent and
compacted by track rolling.

The following areas shall be compacted to provide a relative compaction of not
less than 100 per cent as determined by AS 1289.5.7.1 for standard compactive
effort:

- Foundations for shallow embankments.
- Foundations other than shallow embankments.

- Each layer of the embankment 0.3 metres below the bottom of
pavement.

- Each layer of the selected material zone as specified in Clause C213.30.

- Any areas of material of specified quality which may be shown on the
Drawings or specified elsewhere behind kerbs and/or gutters or adjacent
to rigid pavements.

- The fill material placed adjacent to structures as specified in Clauses
C213.31 and C213.33 in each layer within 1.0 metre from the top of the
pavement.

At the time of compaction the moisture content of the material shall be adjusted
so as to permit the specified compaction to be attained at a moisture content
which, unless otherwise approved by the Superintendent, is within the range set
out in Annexure C213A of the optimum moisture content as determined by
AS 1289.5.1.1 or AS 1289.5.7.1. Material which becomes wetted up after
placement shall not be compacted until it has dried out so that the moisture
content is within this range. The drying process may be assisted by aeration, or
where approved by the Superintendent, by the use of hydrated or quick lime at
the Contractor's cost. Alternatively the Contractor may transport the wet material
to a stockpile site for drying out and later use as fill material. The cost of
transport to stockpile for drying out and later use shall be borne by the
Contractor. If there is insufficient moisture in the material for it to be compacted
as specified, water shall be added. The added water shall be applied uniformly
and thoroughly mixed with the material until a homogeneous mixture is obtained.
The cost of such wetting or drying the material to be compacted shall be borne
by the Contractor.

95%
Compaction
Requirements

Unsuitable
Material

100%
Compaction
Requirements

Moisture
Content

Contractor’s
Cost for
Drying and
Wetting
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6. Compaction shall be undertaken to obtain the specified relative compaction for Prompt
the full depth of each layer in embankments and for the full width of the formation Compaction
over the entire length of the work. Compaction shall be completed promptly to
minimise the possibility of rain damage.

7. Any material placed by the Contractor that has attained the specified relative Moisture
compaction but subsequently becomes wetted up so that the moisture content is Content above
greater than the apparent optimum, determined by AS 1289.5.7.1, shall be dried  Optimum
out and uniformly recompacted to the required relative compaction in accordance
with this Clause before the next layer of material is placed. Alternatively, the
Contractor may remove the layer of wetted material to a stockpile site for drying Contractor’s
and later re-use. The cost of the removal to stockpile, drying out and Cost
reincorporation of the wet material shall be borne by the Contractor.

C213.37 TEST LOCATIONS

1. The specified compaction and moisture tests shall be taken at the random test  Contractor to
locations established in each lot in accordance with the specified minimum  Prepare Area
testing frequency. Prior to testing the Contractor shall work the lot to ensure
uniform moisture content and compaction of all material within the lot.

2. The test/s then taken shall be considered to represent the total volume of  Test Repre-
material placed within the lot. sentation

3. Where the Superintendent considers that the material which is present has not  Further
achieved uniformity required by this Clause or Clause C213.26, the  Testing
Superintendent may take or direct further testing. The Superintendent shall
nominate the area represented by the additional testing.

4, If such testing confirms that material not conforming to the Specification is  Contractor’s
present the cost of such tests shall be borne by the Contractor. The Contractor  Cost
shall carry out remedial work as necessary to achieve conformance to the
requirements of Clause C213.36.

C213.38 DEFLECTION MONITORING

1. Following completion of the formation to the underside of the selected material ~ Timing of
zone in accordance with Clause C213.24 and C213.26, and completion of the Deflection
selected material zone in accordance with Clause C213.30, the Contractor shall ~ Monitoring
make the work available in lots, for the Superintendent or Council to carry out
deflection monitoring.

2. A lot for deflection testing shall consist of a continuous length of formation, in Lot Size
compliance with Council requirements, and a single carriageway width which is
generally homogeneous with respect to material and appearance. The
Contractor shall identify the boundaries of each lot with stakes clearly labelled to
the satisfaction of the Superintendent. The cost of preparing the surface for
deflection monitoring is deemed to be included in the rate for General
Earthworks.

C213.39 WIDENING OF FORMATION

1. Road shoulders and formation shall be widened to accommodate footpaths, Provision for
guardfence, streetlight plinths, emergency telephone bays and vehicle standing  Services
areas as shown on the Drawings.
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SPECIAL REQUIREMENTS

C213.40 RESERVED
C213.41 RESERVED
C213.42 RESERVED
C213.43 RESERVED
C213.44 RESERVED
© IPWEA 2004
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LIMITS AND TOLERANCES

C213.45 SUMMARY OF LIMITS AND TOLERANCES

1. The limits and tolerances applicable to the various clauses in this Specification
are summarized in Table C213.3 below:

ltem Activity Limits/Tolerances Spec
Clause
1. Batter Slopes + 300mm C213.12
a) Excavation
b) Embankment + 300mm C213.27
2. Floors
a) Floor of Cutting Parallel to the designed grade line and  C213.14
+ 50mm of the designed floor level
3. Tops of Embankments
Trimming tops of Parallel to the designed grade line, C213.29
Embankments +10mm or -40mm of the levels
specified
4. Selected Material Annexure C213A C213.30

NOTE: Plus (+) is towards the roadway/surface and minus (-) is away from the roadway/surface. Tolerances
are measured at right angles to design surfaces.

Table C213.3 - Summary of Limits and Tolerances
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MEASUREMENT AND PAYMENT

C213.46  PAY ITEMS

1. Payment shall be made for all activities associated with completing the work
detailed in this Specification on a schedule of rates basis in accordance with Pay ltems
(a) to (d) inclusive.

2. A lump sum price for any of these items shall not be accepted.

3. If any item for which a quantity of work is listed in the Schedule of Rates has not
been priced by the Contractor it shall be understood that due allowance has been made
in the prices of other items for the cost of the activity which has not been priced.

4. Control measures for erosion and sedimentation are measured and paid in
accordance with the Specification for CONTROL OF EROSION AND SEDIMENTATION.

5. Clearing and grubbing of stockpile sites and borrow areas is measured and paid
in accordance with the Specification for CLEARING AND GRUBBING.

6. Seeding and restoration of stockpile sites and borrow areas is measured and
paid in accordance with the Specification for LANDSCAPING.

7. Traffic control for blasting operations is measured and paid in accordance with
the Specification for CONTROL OF TRAFFIC.

8. Fill adjacent to culverts, other than box culverts, and drainage structures is
measured and paid in accordance with the STORMWATER Specifications for PIPE
DRAINAGE and DRAINAGE STRUCTURES as appropriate.

9. Selected backfilling to box culverts is measured and paid in accordance with the
STORMWATER Specification for PRECAST BOX CULVERTS.

Pay Item C213(a) REMOVAL AND STOCKPILING OF TOPSOIL

1. The unit of measurement shall be cubic metre measured in stockpile.

2. The volume shall be determined by calculation using the End Area method.

3. The schedule rate under this Pay Item includes all activities associated with

stripping topsoil, carting and placing into stockpile, then stabilising and trimming the
stockpiles.

Pay Item C213(b) GENERAL EARTHWORKS

1. The unit of measurement shall be the cubic metre measured as bank volume of
excavation.

2. The schedule rate for this Pay Item shall be an average rate to cover all types of
material encountered during excavation and placed in embankments or spoil stockpiles,
including both earth and rock/
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3. Payment for General Earthworks shall include all activities associated with the
excavation of material and the construction of embankments, stockpiling of spoil, the
haulage of material and any pretreatment such as breaking down or blending material or
drying out material containing excess moisture, except that:

- removal of unsuitable material to spoil shall be paid under Pay Item
C213(c)

- extra costs in processing selected material shall be paid under Pay ltem
C213(d)

4, The base of the excavation shall be the designed floor level in accordance with
Clause C213.14 and no account shall be taken of level tolerances.

5. The volume of earthworks in cuttings shall be determined by calculation using
the End Area Method.

6. Where unsuitable material from the foundations of shallow cuttings or material
from cut to fill transitions is excavated and placed into embankments the volume shall be
calculated from joint surveys carried out immediately prior to, and after subsequent
removal of the unsuitable material, or by other methods which may be approved by the
Superintendent.

Pay Item C213(c) UNSUITABLE MATERIAL TO SPOIL

1. The unit of measurement shall be the cubic metre measured as bank volume of
excavation.

2. This pay item refers only to unsuitable material as defined in Clause C213.21
which is removed to spoil stockpile.

3. If the material is such that the bank volume of excavation cannot be measured,
the Superintendent shall determine the conversion factors to be applied to the loose
volumes measured in haulage units or to the measured stockpile volumes.

4, The schedule rate(s) under this Pay Item shall include all operations involved in
the excavation, haulage, drying out, compaction or other activity required under Clause
C213.21 for its disposal as spoil in accordance with Clause C213.34.

5. When this Pay Item provides for ranges of provisional quantities, the rates shall
be applied successively, but not cumulatively, as the volume of unsuitable material
increases from one provisional quantity range to the next higher range.

6. Each rate shall be applied as the sole payment due for all unsuitable material
removed within each quantity range, irrespective of the nature or quantity of the material
removed.

Pay Item C213(d) SELECTED MATERIAL

1. The unit of measurement shall be the cubic metre measured as embankment
volume in place in the selected material zone. The volume shall be determined by
multiplying the theoretical plan area of the top of the selected material zone with its
nominated thickness.

2. This pay item covers any extra costs involved in stockpiling, processing, placing,
compaction and trimming of material, including surface preparation for deflection
monitoring in the selected material zone over and above those costs allowed for under
Pay Item C213(b).

3. The width and depth shall be taken as shown on the Drawings or as directed by
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the Superintendent. No account shall be taken of level tolerances.
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ANNEXURE C213A
EARTHWORKS - SUPPLEMENTARY INFORMATION

CLAUSE DESCRIPTION VALUE
C213.07  The depth below natural surface up to which the
removal and measurement of top soil shall apply:
a) Cutting areas mm
b) Embankment areas mm
C213.14 Minimum CBR value in cutting floors used for design of pavement %
C213.24 Requirements of material in foundations for shallow embankments:
Moisture Content - within the range of __%to __ % of optimum.
C213.26 Upper Zones of Formation
and
C213.30 Selected Material Zone
Material within each zone shall have a CBR value of not less than the following,
under the nominated test conditions:
Location Minimum Depth Nominated
CBR Soaking Period
Value (Days)
a. Selected Material
Zone
b. Material below
Selected Material
Zone to 1.0 metre
from top of pavement
C213.30 Construction tolerances for Selected Material Zone are + mm or - mm of the designed grade and
crossfall.
C213.36 Moisture Content of material placed in embankments:
(@) Material in upper zones of formation:- within the range of  %to % of optimum.
(b) All other embankment material:- within the range of  %to % of optimum.
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Amendment Record for this Specification Part

This Specification is Council’s edition of the AUS-SPEC generic specification part and includes Council’s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause humbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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SPECIFICATION C220
STORMWATER DRAINAGE - GENERAL
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SPECIFICATION C220 : STORMWATER DRAINAGE - GENERAL

GENERAL
C220.01 INTRODUCTION
1. Drainage works shall form a complete system carrying water through and away = Purpose
from the Works.
2. This is the general Specification common and applicable to all types of drainage

lines, open drains, kerb and gutter, and drainage structures and shall be read in
conjunction with drainage Specifications:

C221
C222
C223
C224

- Pipe Drainage

- Precast Box Culverts

- Drainage Structures

- Open Drains, including Kerb and Gutter

as applicable to particular Contracts.

C220.02 SCOPE

1. The work to be executed under this Specification consists of:
@) preparation for stormwater drainage construction,
(b) temporary drainage during construction,
(c) siting of pipes, pipe arches and box culverts.
(d) all activities and quality requirements associated with excavation and
backfilling,
(e) all concrete work associated with stormwater drainage.
2. Requirements for quality control and testing, including maximum lot sizes and Quality

minimum test frequencies, are cited in the Specification Part for Quality
Requirements.

C220.03 EXTENT OF WORK

1. Details of the work are shown on the Drawings. The extent of works under this
Contract is summarised as follows:

EXAMPLE (To be completed by compiler)

(a) pipe culvert stormwater drainage

(b) precast box culvert stormwater drainage

(© drainage pits, headwalls, wingwalls and aprons

(d) kerb and gutter

(e) open concrete dish drains

) scour protection of open drains at outlets to drainage structures
© IPWEA 2004

QLD-C220

BURNETT SHIRE COUNCIL



DRAINAGE

Contract No.

(9) demolition and removal of existing redundant pipe culverts, headwalls
and pits
(h) Erosion and sedimentation control.

C220.04 REFERENCE DOCUMENTS

1. Documents referenced in this specification are listed in full below whilst being
cited in the text in the abbreviated form or code indicated.

€) Other Council Specifications

C211 Control of Erosion and Sedimentation
Cc212 Clearing and Grubbing

C213 - Earthworks

c271 Minor Concrete Works

(b) Australian Standards

AS 1289.5.4.1 - Compaction control test - Dry density ratio, moisture
variation and moisture ratio

AS 1289.5.7.1 - Compaction control test (Rapid Method)

AS 3798 - Guidelines on Earthworks for Commercial and Residential

Developments
(©) Other

Queensland Urban Design Manual
RESOURCE NSW - Specification for Supply of Recycled Materials for
Pavements, Earthworks and Drainage, 2003

CONSTRUCTION

C220.05 TEMPORARY DRAINAGE DURING CONSTRUCTION

1. All drainage works carried out by the Contractor shall comply with the
Specification for CONTROL OF EROSION AND SEDIMENTATION.

2. The Contractor shall make adequate provision for runoff flows at drainage works
under construction to avoid damage or nuisance due to scour, sedimentation, soil
erosion, flooding, diversion of flow, damming, undermining, seepage, slumping or
other adverse effects to the Works or surrounding areas and structures as a
result of the Contractor's activities.

Documents
Standards
Test Methods

Control

Contractor's
Responsibility

3. The Contractor shall not implement any proposals to dam up or divert existing Limitations
watercourses (either temporarily or permanently) without the prior approval of
Council by way of approved Drawings or written instruction.

4. The Contractor's material and equipment shall be located clear of watercourses Location of
or secured so that they will not cause danger or damage in the event of large Equipment
runoff flows.

C220.06  SITING OF CULVERTS

1. Before commencing construction of any culvert, the Contractor shall set out on Set-out
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site the culvert inlet and outlet positions to the location and levels shown on the
Drawings, and shall present this set-out for inspection by the Superintendent.

The Superintendent and Councils authorised Officer may amend the inlet or
outlet locations or designed levels or the culvert length to suit actual site
conditions. Any activity resulting from such amendments by the Superintendent
and Councils authorised Officer shall be deemed to be included as part of the
work covered by the Schedule of Rates.

Should the Contractor propose changes to the culvert location, length, designed
levels, culvert strength, conditions of installation or cover to suit the construction
procedures, the Contractor shall present the proposed culvert set-out in addition
to the designed set-out for consideration by the Superintendent and Council. No
changes shall be made unless the prior written approval of the Superintendent
and Council is obtained.

C220.07 EXCAVATION

1.

Before undertaking stormwater drainage excavation, topsoil shall be removed in
accordance with the Specification for EARTHWORKS.

In undertaking trench excavation, the Contractor shall provide any shoring, sheet
piling or other stabilisation of the sides necessary to comply with statutory
requirements.

Where public utilities exist in the vicinity of stormwater drainage works the
Contractor shall obtain the approval of the relevant authority/corporation to the
method of excavation before commencing excavation.

Excavation by blasting, if permitted by Council, shall be carried out to ensure that
the peak particle velocity measured on the ground adjacent to any previously
installed culvert of drainage structure does not exceed 25 millimetres per second.
The Contractor shall comply with other requirements concerning blasting
operations in the Specification for EARTHWORKS.

Trench or foundation excavation for stormwater drainage works shall be
undertaken to the planned level for the bottom of the specified bedding or
foundation level. All loose material shall be removed by the Contractor.

Any material at the bottom of the trench or at foundation level which the
Superintendent deems to be unsuitable shall be removed and disposed in
accordance with the Specification for EARTHWORKS by the Contractor and
replaced with backfill material in accordance with the requirements of this
Specification and the Specifications for particular culvert types. The bottom of
the excavated trench or foundation, after any unsuitable material has been
removed and replaced, shall be parallel with the specified level and slope of the
culvert.

The excavated material shall be used in the construction of embankments
backfilling or spoiled in accordance with the Specification for EARTHWORKS.

C220.08 BACKFILLING

Amendments
to planned
work

Proposed
Changes by
Contractor

Topsoil

Safety

Approval by
Public Utility
Authorities/
Corporation

Blasting
Operation

Excavation
Level

Unsuitable
Material

Spoil

1. Backfilling shall be carried out in accordance with the requirements of the
relevant culverts or drainage structures Specifications and to the compaction
requirements specified below.
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Note to Compiler .- Due regard may be taken of the opportunity to use recycled
materials for backfill of stormwater pipe trenches—( RESOURCE NSW -
Specification for Supply of Recycled Materials for Pavements, Earthworks and
Drainage, 2003.) Note- disclaimer in front cover of specification under “important”
re liability.

C220.09 COMPACTION

1. Foundations, bedding (other than for pipe drainage) and backfilling shall be
compacted to the following requirements when tested in accordance with
AS 1289.5.4.1 for standard compactive effort.

Relative
Compaction
Foundations or trench base to a depth
of 150mm below foundation levels 95%
Material replacing unsuitable material 97%
Bedding material (other than for pipe drainage) 97%
Selected backfill and ordinary backfill material
* below 1.5m of finished surface 95%
* within 1.5m of finished surface 100%
Backfill material within the selected material zone 100%

Compaction requirements adjacent to pipe drainage for concrete, steel or flexible pipes
are set out in the specification for PIPE DRAINAGE.

2. All material shall be compacted in layers not exceeding 150mm compacted Layers
thickness. Each layer shall be compacted to the relative compaction specified
before the next layer is commenced.

3. At the time of compaction, the moisture content of the material shall be adjusted Moisture
so as to permit the specified compaction to be attained at a moisture content  Content
which, unless otherwise approved by the Superintendent, is neither less than 60
per cent nor more than 95 per cent of the apparent optimum moisture content, as
determined by AS 1289.5.7.1 (standard compaction).

4, When compacting adjacent to culverts or drainage structures, the Contractor Precautions
shall adopt compaction methods which will not cause damage or misalignment to
any culvert or drainage structure. Any damage caused shall be rectified, and all Contractor’s
costs of such rectification shall be borne by the Contractor. Cost

C220.10 CONCRETE WORK

1. For all concrete work, the Contractor shall comply with the Specification for  Specification
MINOR CONCRETE WORKS in relation to the supply and placement of normal
class concrete and steel reinforcement, formwork, tolerances, construction joints,
curing and protection.
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C220.11 SPRAYED CONCRETE

1. If sprayed concrete has been specified, shown on the Drawings or directed by  Standard
the Superintendent, it shall comply with requirements in the Specification for
MINOR CONCRETE WORKS.

SPECIAL REQUIREMENTS

C220.12 RESERVED

C220.13 RESERVED

LIMITS AND TOLERANCES

C220.14 SUMMARY OF LIMITS AND TOLERANCES

1. The limits and tolerances applicable to the various clauses in this Specification are summarised in
Table C220.1 below:

Item Activity Limits/Tolerances Spec
Clause
1. Excavation by Blasting
peak particle velocity <25mm/sec C220.07
2. Relative Compaction (Standard)
(@) Foundations or trench base to a depth of 150mm 95% C220.09
below foundation levels
(b) Material replacing unsuitable material 95% C220.09
(c) Bedding material 95% C220.09
(d) Selected backfill and ordinary backfill material: C220.09
¢ below 1.5m of finished surface 95%
o within 1.5m of finished surface 97%
(e) Backiill material within the selected material zone 97% C220.09
3. Backfill
(@) Layers < 150mm C220.09
(b) Moisture Content >60%, <95% C220.09

Table C220.1 - Summary of Limits and Tolerances
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MEASUREMENT AND PAYMENT

C220.15 PAYITEMS

1. Payment shall be made for all activities associated with completing the work detailed in this
Specification and the associated activity specific specifications on a schedule of rates basis.
2. The Pay Items applicable to particular activities are listed in the Specifications for these activities.
3. Common to culverts and drainage structures is Excavation and payment for this shall be made under
this Specification.
4, Erosion and sedimentation control measures are measured and paid in accordance with the
Specification for CONTROL OF EROSION AND SEDIMENTATION.
5. Topsoil removal is measured and paid in accordance with the Specification for EARTHWORKS.
6. Concrete work is measured and paid in accordance with the Specification for the particular drainage
activities and not in the Specification for MINOR CONCRETE WORKS.
7. Sprayed concrete work is measured and paid in accordance with the Specification for MINOR
CONCRETE WORKS.
8. Miscellaneous minor concrete work not included in the pay items in this Specification shall be in
accordance with pay items described in the Specification for MINOR CONCRETE WORKS.
Pay Item C220(a) EXCAVATION FOR STORMWATER DRAINAGE CULVERTS AND STRUCTURES
1. The unit of measurement shall be cubic metre measured as bank volume of excavation.
2. The schedule rate for this Pay Item shall be an average rate to cover all types of material
encountered during excavation. Separate rates shall not be included for earth and rock.
3. The rate is deemed to include:
. Setting out and associated survey
. Excavation, including excavation and replacement of unsuitable material.
. Replacement for over-excavation for any reason
. Control of stormwater runoff, temporary drainage and erosion and sedimentation control.
4, The volumes of excavation for payment shall be computed as follows:
0] Reinforced Concrete and Fibre Reinforced Cement Pipes
*  Positive Projection (if excavation required)
Width:
- single cell: external pipe diameter + 1m.
- multi cell: sum of external diameters + sum of spacings
between pipes measured square to the line of the
culvert + 1m.
© IPWEA 2004
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Depth:

- innatural ground: average actual depth from topsoil stripped ground
surface to underside of specified bedding.

- inembankment:  average actual depth or 500mm above top of pipe to
underside of specified bedding, whichever is lesser.

Length: actual excavation length, centre to centre of pits or
centre of pit to face of headwall.
*  Wide Trench
Width:

- single cell: external pipe diameter + 1m.

- multi cell: sum of external diameters + sum of spacings
between pipes measured square to the line of the
culvert + 1m.

Depth:

- in natural ground: average actual depth from topsoil stripped ground
surface to underside of specified bedding.

- inembankment:  maximum 500mm above top of pipe to underside of
specified bedding.

Length: actual excavation length, centre to centre of pits or
centre of pit to face of headwall.
* Normal Trench
Width: 1.4 times external pipe diameter or external pipe
diameter +300mm on each side, whichever is the
greater..
Depth:

- in natural ground: average actual depth from topsoil stripped ground
surface to underside of specified bedding.

- inembankment:  maximum 500mm above top of pipe to underside of
specified bedding.

Length: actual excavation length, centre to centre of pits or
centre of pit to face of headwall.
(i) Steel Pipes and Pipe Arches
Width:

- wide trench: external pipe diameter or span + 2 x external pipe
diameter or span.

- normal trench; external pipe diameter or span + 600mm on each
side.

Depth: as for RC and FRC pipes.
Length: actual excavation length.

(iii) Flexible Pipes

Width: For pipes of:-:

Ext. dia at collar >75 <150 external diameter of pipe plus 200mm
Ext. dia at collar >150 <300 external diameter of pipe plus 300mm
Ext. dia at collar >300 <450 external diameter of pipe plus 400mm
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Depth: average actual depth excavated.
Length: actual excavation length, centre to centre of
pits or centre of pit to face of headwall.
(iv) Box Culverts

v)

(vi)

The plan area for payment shall be the area calculated from the outside dimensions of
the base slab plus 300mm and wingwalls as shown on the Drawings. The depth for
payment shall be the average actual depth below ground surface stripped of topsoil to
the bottom of the specified bedding.

Other Drainage Structures

The plan area for payment shall be the area calculated from the outside dimensions of
the structure as shown on the Drawings. The depth shall be determined from the actual
site measurement of the surface at the time of excavation to the underside of the
bedding.

Unsuitable Material under Culverts and Drainage Structures

The volume for payment of material which the Superintendent deems unsuitable shall be
calculated from the actual plan area of material removed and the average actual depth
below the bottom of bedding. It shall be replaced with ordinary backfill material either
from drainage excavations or from Earthworks.
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PIPE DRAINAGE

Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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SPECIFICATION C221 - PIPE CULVERTS
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SPECIFICATION C221 : PIPE DRAINAGE

GENERAL

C221.01 SCOPE

1. This Specification covers the supply and installation of pipe culverts and pipe Scope
arches for stormwater drainage.

2. This Specification should be read in conjunction with the specification for  Associated
STORMWATER DRAINAGE - GENERAL. Specifications
3. The work to be executed under this Specification consists of supply of pipes and Extent of Work

pipe arches, bedding, installation and backfilling.

4. Requirements for quality control and testing, including maximum lot sizes and Quality
minimum test frequencies, are cited in the Specification Part for Quality
Requirements.

C221.02 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being Documents
cited in the text in the abbreviated form or code indicated. Standards
Test Methods

€) Council Specifications
C213 - Earthworks
C220 - Stormwater Drainage - General
C223 - Drainage Structures
C230 - Subsurface Drainage - General
Cc271 - Minor Concrete Works

(b) Australian Standards

AS 1141.11 - Particle size distribution by dry sieving.

AS 1141.51 - Unconfined compressive strength of compacted materials.

AS 1254 - Unplasticized PVC (UPVC) pipes and fittings for storm or surface
water applications.

AS 1289.3.3.1 - Calculation of the plasticity index of a soil.

AS 1289.5.4.1 - Compaction control test - Dry density ratio, moisture variation and
moisture ratio

AS 1289.4.3.1 - Determination of the pH value of a soil - Electrometric method.

AS 1289.4.4.1 - Determination of the electrical resistivity of a soil - Sands and
granular materials.

AS 1289.E6.1 - Compaction control test - Density index method for a cohesionless
material.

AS 1397 - Steel sheet and strip - Hot dipped zinc coated or aluminium/zinc
coated.

AS 1646 - Elastomeric seals for waterworks purposes.

AS 1761 - Helical lock-seam corrugated steel pipes.

AS 1762 - Helical lock-seam corrugated steel pipes - Design and installation.

AS 2032 - Code of practice for installation of UPVC pipe systems.

AS 2041 - Buried corrugated metal structures.

AS/NZS 2566.1 -  Buried flexible pipelines, Part 1: Structural design
ASINZS 2566.2 -  Buried flexible pipelines, Part 2: Installation

AS 3725 - Loads on buried concrete pipes

AS/NZS 3750.9 Organic zinc-rich primer.
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()

C221.03

1.

AS/NZS 3750.15  Inorganic zinc silicate paint.

AS 3887 - Paints for steel structures - Coal tar epoxy.

AS 4058 - Precast concrete pipes (pressure and non-pressure).

AS 4139 - Fibre reinforced concrete pipes and fittings.

ASINZS 4680 -  Hot-dip galvanised (zinc) coatings on fabricated ferrous articles.

AS/NZS ISO 9002 Quality systems - Model for quality assurance in production,

installation and servicing.
AASHTO Standard

M190 Bituminous coated corrugated metal culvert pipe and pipe

arches.

COMMON REQUIREMENTS

GENERAL

Pipes and/or pipe arches shall not be placed in position until the Contractor has
produced documentary evidence to the Superintendent that the manufacture of
the products to be used in the works has complied with the Manufacturer's
Quality Plan in accordance with ISO 9002.

Documentation shall comprise a conformance certificate to AS 4058 or AS 4139
as appropriate for each batch of pipes or pipe arches to be included in the works.
Conformance certificates are to be supplied at least 24 hours in advance of
dispatch to site.

Each unit shall be marked at time of manufacture with:

a) Class and size.

b) Manufacturer’'s name.

C) Date of casting.

4. Where council has a formal process in place for the assessment and approval of other

products, only those products approved for the purpose are to be used

The Contractor shall take all necessary steps to drain the excavation to allow the
foundation, the bedding and any backfilling to be compacted to the specified
relative compaction.

Culverts shall be installed within 20mm of the grade line and within 10mm of the
horizontal alignment specified on the Drawings. The Contractor shall relay any
culvert which is not within these tolerances.

At the discharge end of culverts terminating at pits and headwalls a 3m length of
100mm diameter subsurface drain shall be laid in the trench 100mm above the
invert level of the culvert and discharging through the wall of the pit or headwall
at 100mm above the invert level of the culvert or headwall. The subsurface
drainage pipe shall be sealed at the upstream end and shall be enclosed in a
seamless tubular filter fabric in accordance with the Specification for
SUBSURFACE DRAINAGE - GENERAL.

Excavation and backfilling for culverts shall be undertaken in a safe manner and
in accordance with all statutory requirements.

Compliance
with Quality
Plan

Certification

Marking

Other
Products

Excavation

Drainage

Tolerances

Subsurface
Drain

Safety
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9. Where the Contractor proposes to travel construction plant in excess of 5 tonnes  Construction
gross mass over culverts, the Contractor shall design and provide adequate Plant
protective measures for the crossings and shall submit the proposals to the Movement
Superintendent for prior approval.

PRECAST REINFORCED CONCRETE AND FIBRE REINFORCED
CONCRETE PIPES

C221.04 PIPES

1. Precast reinforced concrete pipes shall comply with AS 4058 and shall be of the Precast
class and size as shown on the Drawings. Reinforced

Concrete
Pipes

2. Fibre reinforced concrete drainage pipes shall comply with AS 4139 and shall be Fibre

of the class and size as shown on the Drawings. Reinforced
Pipes

3. Unless specified otherwise, joints shall be of the flexible type and the pipes shall Joints
have special sockets incorporating rubber ring joints complying with AS 1646 and
as recommended by the manufacturer.

C221.05 EXCAVATION

1. Unless otherwise indicated on the Drawings or approved by the Superintendent, Formation to
the formation shall be completed to subgrade level and the pipes then installed in Subgrade
the normal trench condition. Level

2. For normal trench conditions, the pipe shall be laid in an excavated trench with Normal Trench
bedding as specified in Clause C221.06. The trench shall be excavated to a  Conditions
width 1.4 times the external diameter of the pipe, or to the external diameter of
the pipe plus 300mm on each side, whichever is the greater.

3. Care is necessary to avoid laying pipe drainage in trenches excavated to  Wide Trench
excessive width. Pipes laid in wide trench conditions will be deemed to be in Conditions
embankment conditions (positive projection). Wide trench conditions apply
when, for a single pipe, the width of trench, W > D + 0.6 metre where D is the
pipe diameter. For multi-cell pipes wide trench conditions apply when the width
of trench, W > D + XS + 0.6 metre where S is the square spacing between the
pipelines. This definition of wide trench conditions as equivalent to embankment
conditions relates to the size and geometry of the excavation utilised at  Design Check
construction. Pipes shown on the Drawings to require trench conditions shall not
be placed under embankment conditions without a design check for compliance
of the pipe strength in accordance with AS 3725.

C221.06 BEDDING

1. Bedding shall be in accordance with this Specification, AS 3725 and AS 3725 Pipe Support
Supplement 1 for the pipe support types as shown on the Drawings. Where the  Type
pipe support type is not shown on the Drawings, the support type shall be H2.

2. Figure C221.1 and Table C221.1 indicate the dimensions of bedding and Bedding
backfilling for pipes laid in trench conditions and embankment conditions for all Dimensions
AS 3725 pipe support types.
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FINISHED SURFACE

NATURAL
SURFACE FINISHED SURFACE - — = = — — —
S ST ~_ EMBANKMENT FILL
% BACKFILL o
0.3m MIN.
0.3m - —  —| 0.3m
MIN. OVERLAY ZONE o | MIN.
: 1=
%% - SIDE ZONE — =
z Y TRY)) N/ | TR
Y A S y HAUNCH ZONE yse% 7777777777 4{% L
- | x BED ZONE < g
SYUSYUSYS NYSYSYS
NATURAL
5 * . : * * * * SURFACE
= 0.2D or 0.3m
(whichever is the greater)
D = External diameter of pipe
TRENCH EMBANKMENT
Figure C221.1 - Pipe Installation Conditions
Pipe Support Type
U H1 H2 H3 HS1 HS2 HS3
X 75 on rock 100 for D <1500 025D 100 for D <1500
Dimension Nil on soil 150 for D > 1500 but >100 150 for D > 1500
(minimum) y — 0.1D 0.3D 0.3D 0.1D 0.3D 0.3D
7 _ _ — — >0.7D
D = External diameter of pipe
Table C221.1 Pipe Installation Dimensions
3. Bedding material for the bed and haunch zones shall consist of a granular  Material

material having a grading, determined by AS 1141.11, complying with Table  Requirements
C221.2, and a Plasticity Index, determined by AS 1289.3.3.1 of less than 6.

Select fill material in the side zones, for pipe support type HS, shall also comply

with Table C221.2.
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Sieve size mm Weight passing %
Bed and Haunch Zones Side Zones

75.0 — 100
19.0 100 —

9.5 — 50-100
2.36 50-100 30-100
0.60 20-90 15-50
0.30 10-60 —
0.15 0-25 —
0.075 0-10 0-25

Table C221.2 Bedding Material Grading Limits

The Contractor shall advise the Superintendent of the source of bedding
material.

All material shall be compacted in layers not exceeding 150mm compacted
thickness except where explicitly approved by the Superintendent, for the first
placed layer above the pipe crown in the overlay zone, in order to protect the
pipe from construction damage. Each layer shall be compacted to the relative
compaction specified before the next layer is commenced.

At the time of compaction, the moisture content of the material shall be adjusted
so as to permit the specified compaction to be attained at a moisture content
which, unless otherwise approved by the Superintendent, is neither less than 60
per cent nor more than 95 per cent of the apparent optimum moisture content, as
determined by AS 1289.5.7.1 (standard compaction).

Compaction of select fill material in the bed and haunch zones shall be to the
appropriate pipe support requirements shown in Table C221.3 when tested in
accordance with AS 1289.5.4.1 for standard compactive effort. H3 Pipe Support
includes concrete bedding. Concrete shall be grade N20 to AS 3600. Pipe shall
be suitably reinforced in accordance with AS 3725 as standard elliptically
reinforced pipe may not be adequate for H3 Pipe Support. Unless specifically
selected pipes are nominated for use with H3 bedding, a design check shall be
required to confirm the suitability of the proposed pipes.

Source

Layers

Moisture
Content

Compaction
Requirements

Design Check

Pipe Support Type
U H1 H2 H3 HS1 | HS2 HS3
Minimum Relative Bed and Haunch Zones — 50 60 Conc- 50 60 70
Compaction % rete
AS 1289.54.1 Side Zones: Cohesionless — — — — 50 60 70
(Standard Compaction) Cohesive o . o o 90 95

Table C221.3 Bedding Material Compaction Requirements

The top 0.1Dmm of the bedding and haunch material directly under the pipe shall
be placed and shaped accurately to house the pipe after compaction is achieved
in the bedding and haunch zone external to the area of direct pipe support.

Where the impermeability of the natural ground and the slope of the drainage line
is such that erosion of bedding material is considered by the Superintendent to
be a likely problem, the Superintendent may specify cementitious stabilisation of
the bedding material used in the bedding and haunch zones.

Cementitious
Stabilisation
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PIPE CULVERTS

Contract No. XYZ

C221.07 INSTALLATION
(@) General
1. Pipes shall be laid with the socket end placed upstream. Pipes which have

marks indicating the crown or invert of the pipes shall be laid strictly in
accordance with the markings. Unless specified, no individual length of pipe
shall be shorter than 1.2m.

In the case of pipes 1,200mm or more in diameter, laid in situations where
embankments are to be more than 3m high, measured above the invert of the
pipe, pipes shall be stiffened temporarily by the Contractor by interior timber
struts, erected before filling is placed. Struts shall be of hardwood measuring at
least 100mm by 100mm or 125mm diameter. One strut shall be placed in a
vertical position at each pipe joint, thence at a spacing not greater than
1,200mm. Struts shall bear against a sill laid along the invert of the pipe and a
cap bearing against the crown of the pipe. Both the sill and the cap shall be
continuous throughout the length of the pipe and they shall be of sawn
hardwood, of cross section not less than 100mm by 100mm. Struts shall be
made to bear tightly by the use of wedges between the top of the struts and the
cap. Struts, sills and caps shall be removed on completion of the embankment,
unless removal is ordered earlier.

Lifting holes in all pipes shall be sealed with plastic preformed plugs approved by
the Superintendent, or a 3:1 sand cement mortar, before the commencement of
backfilling.

Bulkheads shall be constructed in accordance with the Specification for
DRAINAGE STRUCTURES on all lines where the pipe gradient exceeds 16% (1
in 6)

The spacing of concrete bulkheads for the various pipe materials and diameter shall be
in accordance with the following table:

Pipe Diamenter Grade Spacing of Bulkheads
Flexible RC Pipe FRC Pipe
Pipe

150-225 16% (lin 6) 6m 4.8m 4m

300-525 16% (lin 6) 6m 4.8m 4m

600 or greater 10% (1in 10) | 6m 4.8m 4m

Positioning of
Pipes

Stiffening of
Culverts

Removal of
Struts

Seal Lifting
Holes

Bulkheads

Spacing

5. The Contractor shall present the laid and jointed pipes for inspection by the Inspection by
Superintendent prior to commencement of trench backfilling. Superintendent

(b) Joints in Reinforced Concrete Pipes

Q) Rubber Ringed Joints

1. Before making the joint, the spigot and socket and the rubber ring shall be clean Clean and Dry
and dry. Material

2. The rubber ring shall be stretched on to the spigot end of the pipe, square with Procedure for
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(if)

(if)

C221.08

1.

the axis and as near as possible to the end, care being taken that it is not
twisted. The spigot end of the pipe shall then be pushed up to contact the socket
of the pipe with which it is to join, and be concentric with it. The spigot end shall
then be entered into the socket of the already laid pipe and forced home by
means of a bar, lever and chain, or other method approved by the Manufacturer
and Superintendent.

The joint shall be tested to ensure that the rubber ring has rolled evenly into
place.

Where wedge shaped “skid” rubber rings are prescribed the Manufacturer’s
instructions, which include the use of lubricants, shall be followed.

Flush or Butt Joints

Flush or butt joints shall be used only where approved by the local authority. If
pipes with flush or butt joints are required, the ends of the pipes shall be butted
together.

The joints shall be sealed with proprietary rubber sleeves, supplied and installed
in accordance with the manufacturer's recommendations.

Joints in Fibre-Reinforced Cement Pipes
New Pipes

Joints shall be of a flexible type. Rubber rings shall be used to seal joints in both
rebated and spigot and socket jointed pipes in the manner specified in Clause
C221.07(b). Alternatively, a jointing compound comprising plasticised butyl
rubber and inert fillers may be used to seal such pipes in accordance with the
manufacturer's instructions.

Direct Side Connections to Other Pipes

Direct side connections to other pipes shall be as detailed on the Drawings.

BACKFILL

Select fill material to the side zones for pipe support type HS shall be compacted
to the requirements shown in Table C221.3 when tested in accordance with
AS 1289.5.4.1 for standard compactive effort.

Ordinary fill to the side zones, for all pipe support types except type HS, and
overlay zones, for all pipe support types, shall consist of Selected Backfill as
defined in the Specification for EARTHWORKS. It shall be placed around the
pipe to the dimensions shown in Figure C221.1.

All material shall be compacted in layers not exceeding 150mm compacted
thickness. Each layer shall be compacted to the relative compaction specified
before the next layer is commenced.

At the time of compaction, the moisture content of the material shall be adjusted
so as to permit the specified compaction to be attained at a moisture content
which, unless otherwise approved by the Superintendent, is neither less than 60
per cent nor more than 95 per cent of the apparent optimum moisture content, as
determined by AS 1289.5.7.1 (standard compaction).

The remainder of the trench to the underside of the subgrade, or selected
material zone as specified in the Specification for EARTHWORKS, shall be
backfilled with material satisfying the requirements for embankment material as
defined in the Specification for EARTHWORKS. Where excavation is approved
through the selected material zone, the section of trench within the select
material zone shall be backfilled with selected material as defined in the

Rolling Rubber
Rings

Joint Test

“Skid” Rings

Jointing

Sealing

Procedure

Type HS Pipe
Support

Other Pipe

Support Types

Layers

Moisture
Content

Trench Backfill
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PIPE CULVERTS
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C221.09

1.

C221.10

1.

C221.11

1.

Specification for EARTHWORKS.

When compacted adjacent to culverts or drainage structures, the Contractor shall
adopt compaction methods which will not cause damage or misalignment to any
culvert or drainage structure. Any damage caused shall be rectified, and all
costs of such rectification shall be borne by the Contractor. Backfilling and
compaction shall commence at the pipe or wall so as to confine remaining
uncompacted material at commencement.

STEEL PIPES AND PIPE ARCHES

NESTABLE STEEL PIPE AND DRAINAGE UNITS

Nestable steel pipes and drainage units shall be supplied in accordance with
AS 2041 and shall be of the class and size as shown on the Drawings.

The galvanised steel sheets used in manufacture shall comply with AS 1397 for
steel base grade G250 and a minimum coating Class of Z600.

Where specified, the pipes and drainage units shall be given a protective coating
over the steel, after assembly of a coal tar epoxy paint or equivalent as approved
by the Superintendent, to a thickness of 400 microns.

Field cut ends shall be carefully wire brushed to remove any scale followed
immediately by two coats of zinc-rich organic primer complying with
AS/NZS 3750.9 or two coats of inorganic zinc silicate paint complying with
AS/NZS 3750.15.

HELICAL LOCK-SEAM CORRUGATED STEEL PIPE

Helical lock-seam corrugated steel pipe shall be supplied in accordance with
AS 1761 and AS 1762 and shall be of the class and size as shown on the
Drawings.

The galvanised steel sheet used in manufacture shall comply with AS 1397 for
steel based grade G250 and a minimum coating Class of Z600.

Unless otherwise approved by the Superintendent, no part of the pipe shall
incorporate steel strips which have been joined by welding. Field cut ends shall
be carefully wire brushed to remove any scale followed immediately by two coats
of organic zinc-rich primer complying with AS/NZS 3750.9 or two coats of
inorganic zinc silicate paint complying with AS/NZS 3750.15. Pipes and coupling
bands shall be given a protective hot-dip coating of bitumen on both sides to
AASHTO standard M190 or equivalent as part of the process of manufacturing.

BOLTED STEEL PIPES, PIPE ARCHES AND SPECIAL SHAPES

Bolted steel pipes, pipe arches and special shapes shall be supplied in
accordance with AS 2041 and shall be of the class and size as shown on the
Drawings. The corrugated pipe or plate shall be hot-dip galvanised on both sides
after fabrication in accordance with the requirements for coating thickness and
mass for articles in AS/NZS 4680.

Also, after assembly, all bolted steel pipes, pipe arches and special shapes shall
be given a protective coating on the outside of the steel plate, of a coal tar epoxy
paint complying with AS 3887 or equivalent paint approved by the
Superintendent. Invert plates shall be coated on the outside before they are
placed on the pipe bed. The plate surface shall be cleaned and degreased with
a cleaning solution recommended by the protective coating manufacturer. The

Precautions

Contractor’s
Cost

Specification

Galvanised
Steel Sheets

Protective
Treatment

Field Cuts

Specification

Galvanised
Steel Sheets

Protective
Treatment

Specification

Protective
Treatment
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protective coating shall be applied to give a uniform minimum dry thickness of
400 microns. Any coating damaged shall be recoated by first cleaning any
grease, mud or other foreign matter from the affected area. The area shall then
be recoated so that the minimum dry thickness of the coating is 400 microns.

C221.12 MATERIALS AND SURFACE TREATMENT OF STEEL PIPES AND PIPE
ARCHES

1. All steel pipes and pipe arches will require an Engineer's certification that the Engineer’s
pipe materials and surface treatments are adequate to provide for installation and  Certification
in-service loading as well as corrosion protection for a satisfactory design life of
100 years unless indicated otherwise on the Drawings. Such certification shall
address the chemistry of the soil, groundwater, stream and backfill material as
specified in Clause C221.13.

C221.13 MATERIAL AGAINST STEEL STRUCTURES

1. The severity of corrosive attack on steel structures will depend on the pH value
and electrical resistivity of the soil surrounding the structure and the pH value of
the water in the stream.

2. Besides meeting the normal requirements of the bedding, selected backfill
materials and the materials used for embankment construction above the steel
structures and within a horizontal distance from the structure equal to the height
of the filling over the structure, the pH and resistivity limits as shown in Figure
C221.2 will determine the level of corrosion protection required.

3. Notwithstanding the height of fill, embankment material within 6m of the structure
shall conform to these requirements.

4. The pH and electrical resistivity of the material shall be determined in
accordance with AS 1289.4.3.1 and AS 1289.4.4.1.

5. The Contractor shall nominate the sources of the various materials and submit ~ NATA Testing
documentary evidence from a NATA registered laboratory that the representative
samples conform to the requirements of this clause and the protective treatment
provided. The samples shall be pretreated if necessary so as to represent the
condition and grading when compacted and in service.

© IPWEA 2004
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pH RANGE
PROTECTION TREATMENT
5 6 7 8 9 10
< ‘ >
1. GALVANISING ONLY
a. If pH
b. Resistivity (ohm/cm) I
H >500
>1000 H

>3000

c. No sulphate reducing bacteria

2. BITUMINOUS OR
TAREMULSION COATING (0.5mm)

a. If pH

b. If resistivity <1(b)
or
bacteria present

3. SPECIAL PROTECTION

a. If pH : <

Figure C221.2 - Corrosion Protection Requirements For Steel Structures

C221.14 EXCAVATION AND FOUNDATION PREPARATION

1. Unless otherwise indicated on the Drawings or approved by the Superintendent, Formation to
the formation shall be completed to subgrade level and the pipes then installed in Subgrade
the normal trench condition. Level

2. The trench shall be excavated to a level 75mm below the design invert and fora  Trench Width
minimum width of 600mm on each side of the structure. Select Fill

3. Where unsuitable material, as determined by the Superintendent, is encountered Unsuitable

at the foundation level, it shall be removed to a depth approved by the Material
Superintendent. The additional excavation shall be backfilled with material

complying with, and compacted to, the requirements for HS3 pipe support as

specified in Clause C221.06.

4, Where rock is encountered at the foundation level, the foundation shall be Rock
excavated for an additional depth of 250mm, or 0.25 times the structure width, Foundation
whichever is the lesser and for a width equal to the width of the structure. The
additional excavation shall be backfilled with material complying with, and
compacted to, the requirements for HS3 pipe support as specified in Clause
C221.06.

© IPWEA 2004
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C221.15

1.

C221.16

(@)
1.

(b)

C221.17

1.

BEDDING

Bedding shall meet the requirements of Clause C221.06. The thickness of
uncompacted bedding material between the foundation and the outer surface of
corrugation shall not be less than 75mm. The uniform blanket of loose material
which provides the minimum 75mm thick bedding, shall be placed on the shaped,
compacted selected material foundation to allow the corrugations of the structure
invert to bed in and become filled with the material.

INSTALLATION
General

The assembly of all corrugated steel pipes and pipe arches as well as helical
lock-seam corrugated steel pipes shall be carried out in accordance with the
manufacturer's recommendations. These recommendations shall be submitted
to the Superintendent before assembly or laying of the culverts is commenced.

If deemed necessary after consultation with the manufacturer, temporary bracing
of corrugated steel pipes or pipe arches shall be carried out in accordance with
the manufacturer's recommendations.

Joints

Corrugated steel pipes or pipe arches shall be joined in accordance with the
manufacturer's recommendations and AS 2041.

Where helical-lock seam corrugated steel pipes are to be joined, both ends of the
join shall be rerolled with four annular corrugations of pitch 68mm. Coupling of
the re-rolled ends shall be made in accordance with AS 1761 by using semi-
corrugated bands. Rubber ring joint seals shall be used in conjunction with the
coupling bands except where specifically indicated otherwise in the Drawings.

All joints or lap joints in pipes or pipe arches (excluding rubber ring joint coupling
bands) shall be covered with strips of non-woven geotextile material, of minimum
250mm width and of minimum mass 270 grams per square metre in accordance
with the requirements for geotextile in the Specification for SUBSURFACE
DRAINAGE — GENERAL, to prevent loss of sand backfill or bedding into the

pipe.

BACKFILL

Compaction of the material in the side support and overlay zones shall comply
with the requirements of clause C221.06 except that the required relative
compaction in the side support and overlay zones shall be 95 per cent
(AS 1289.5.4.1 standard compaction). Backfill shall be placed around the steel
pipe or structure, to a minimum dimension equal to the pipe width, on both sides.

All material shall be compacted in layers not exceeding 150mm compacted
thickness. Each layer shall be compacted to the relative compaction specified
before the next layer is commenced.

At the time of compaction, the moisture content of the material shall be adjusted
so as to permit the specified compaction to be attained at a moisture content
which, unless otherwise approved by the Superintendent, is neither less than 60
per cent nor more than 95 per cent of the apparent optimum moisture content, as
determined by AS 1289.5.7.1 (standard compaction).

The remainder of the trench to the underside of the subgrade, or selected
material zone as specified in the Specification for EARTHWORKS, shall be
backfilled with material satisfying the requirements for embankment material as

Depth

Manufacturer's
Recommen-
dations

Temporary
Bracing

Method

Ends to be
Rerolled

Geotextile
Cover Material

Selected
Material

Layers

Moisture

Content

Trench Backfill
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PIPE CULVERTS
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defined in the Specification for EARTHWORKS. Where excavation is approved
through the selected material zone, the section of trench within the select
material zone shall be backfiled with selected material as defined in the
Specification for EARTHWORKS.

5. The Contractor shall check the shape of the culvert during backfilling to ensure Distortion of
that on completion of backfilling, the vertical and horizontal centreline dimensions Structure
of the pipe or structure shall not vary from the manufacturer's specified  Shape
dimensions by more than plus or minus 2 per cent for pipes and pipe arches.

C221.18 INVERT PROTECTION OF CORRUGATED STEEL PIPES AND PIPE
ARCHES

1. Where shown on the Drawings, the invert of corrugated steel pipes and pipe Sprayed
arches shall be protected using sprayed concrete. Concrete

2. The sprayed concrete shall be placed to a thickness of not less than 100mm over Depth and
the crest of the corrugations and to a width such that the bottom third of the pipe  Width
circumference is covered symmetrically about the invert of the pipe.

3. All foreign material shall be removed from the surface to be protected. Where  Scale Removal
corrosion has occurred all loose scale shall be removed.

4, The production, application and curing of sprayed concrete shall be in  Associated
accordance with the Specification for MINOR CONCRETE WORKS. Specification

5. The sprayed concrete shall be reinforced with a fabric of hard drawn steel wire  Sprayed
4mm diameter with 200mm square mesh. The fabric shall be securely supported Concrete
at a central location within the sprayed concrete by non-metallic supports. Reinforcement

6. Laps in fabric shall be 300mm and a cover of 50mm of sprayed concrete shall be Laps in Fabric
provided to the fabric at all edges.

7. Immediately after placement of the sprayed concrete, all free water shall be Cement Slurry
removed and the surface coated with cement slurry. Application

8. No water shall be allowed to flow over the surface of the sprayed concrete for ~ Water Flow
twenty-four hours after the placement of sprayed concrete.

FLEXIBLE PIPES

C221.19 MATERIALS

1. Flexible pipes shall be those covered by Australian Standard AS/NZS 2566.1  Specification
“Buried flexible pipelines Part 1: Structural design.”
This Standard is applicable to buried flexible pipes manufactured from
homogeneous or composite material; of plain or structured wall construction; and
plastic (UPVC, OPVC, ABS, GRP, polyethylene) or metallic (aluminium, steel,
ductile iron) materials of manufacture.
Note: Clauses 221.09 to 221.18 apply to corrugated metal pipes.

2. The sizeftype/class of the flexible pipeline shall be as shown on the Drawings.

3. Embedment material in the bedding, side support and overlay zones shall be in
accordance with this Specification, AS 2566.1 and AS 2566.2. Embedment
Unless otherwise specified, embedment material in the bedding, side support and material
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overlay zones, as shown in Figure 1, shall be a cohesionless granular material having a
grading, determined by AS 1141.11, no finer than Table 221.4 and a Plasticity Index,
determined by AS 1289.3.3.1 of less than 6.

Sieve Size (mm) | Weight Passing (%)
19.0 100
2.36 50 -100
0.6 20-90
0.3 10-60
0.15 0-25
0.075 0-10

Table 221.4 — Embedment Material Grading

(Table taken from AS 2566.2)

4, Other aggregates, gravels and sands suitable for embedment material are those
complying with Tables G2 and G3 of AS 2566.2.
i . . . . Backfill
5. Trench backfill material shall satisfy the requirements for embankment material as material
defined in the Specification for EARTHWORKS.
C221.20 EXCAVATION AND BEDDING
1. Unless otherwise indicated on the Drawings or approved by the Superintendent, Formation to
the formation shall be completed to subgrade level and the pipes then installed in Subgrade
the normal trench condition. Level
2. Figure C221.3 and Table C221.4 indicate the dimensions of bedding and Bedding
backfilling for pipes laid in trench conditions and embankment conditions, unless Dimensions
otherwise indicated on the Drawings.
FINISHED SURFACE
NATURAL .
SURFACE FINISHED SURFACE
TSN - —
% _— — BACKFILL —
[} -
z OVERLAY ZONE
S o
= .
z
s Z B
3 = SIDE ZONE
] A
om
P e N e
S T BED ZONE
SUSIS/S
NATURAL
SURFACE
\ \
s De s
TRENCH EMBANKMENT
Figure C221.3 - Pipe Installation Conditions
(Figure taken from AS 2566.2)
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PIPE CULVERTS Contract No. XYZ

Extreme External Minimum Dimensions (mm)
Dia (De)mm X S 0 y
>75 <150 75 100 100 Pipe dia.
>150 <300 100 150 150 Pipe dia.
>300 <450 100 200 150 Pipe dia.
>450 <900 150 300 150 Pipe dia.
>900 <1500 150 350 200 Pipe dia.
>1500 <4000 150 0.25De 300 Pipe dia.
NOTE: Where multiple pipes are laid side by side, the minimum distance between the pipes shall be dimension

“s” for the larger of adjacent pipes.

Table C221.4 - Trench and Embedment Dimensions

3. Bedding zone material shall be placed and compacted in accordance with the  Compaction
requirements in Clause C221.06 except that the required relative compaction in
the bedding zone shall be 95 per cent (AS 1289.5.4.1, Standard compaction).

Embedment Material Test Method Compaction

Traffic Loading No Traffic Loading

Density Index
Cohesionless 70% 60%
(AS 1289)

Table 221.6 — Minimum Relative Compaction

(Taken from AS 2566.2)

C221.21 INSTALLATION

1. Embedment of the flexible pipes shall be in accordance with the requirements of
the Drawings, Section 5 of AS/NZS 2566.2 and to the dimensions shown in
Figure 221.3
2. Pipes shall be laid and joined in accordance with the manufacturer's  Laying and

Specifications, and to any Australian Standards relevant to installation of the type  Jointing
of pipe. Pipes with markings indicating the crown or invert of the pipe, or the

required direction of flow in the pipe shall be laid strictly in accordance with the

markings. All pipes shall be lowered into the trench without being dropped.

3. Bulkheads or trenchstops shall be constructed where required in accordance Bulkheads
with Table 5.7 of AS 2566.2. Bulkheads shall be constructed in accordance with
the Specification for DRAINAGE STRUCTURES.

4, Bedding zone material compaction and pipeline placement prior to backfill constitutes a
HOLD POINT. Approval of the bedding, including positioned and jointed pipeline, is  Approval
required by the Superintendent prior to the release of the hold point.

© IPWEA 2004
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C221.22 BACKFILL

1. Compaction of the material in the side support and overlay zones shall comply Embedment
with the requirements of clause C221.06 except that the required relative Compaction
compaction in the side support and overlay zones shall be in accordance with
Table 221.6

2. All material shall be compacted in layers not exceeding 150mm compacted Layers
thickness. Each layer shall be compacted to the relative compaction specified
before the next layer is commenced.

3. At the time of compaction, the moisture content of the material shall be adjusted Moisture
so as to permit the specified compaction to be attained at a moisture content. Content
which, unless otherwise approved by the Superintendent, is neither less than 60
per cent nor more than 95 per cent of the apparent optimum moisture content, as
determined by AS 1289.5.7.1 (standard compaction).

4, The remainder of the trench to the underside of the subgrade, or selected Trench Backfill
material zone as specified in the Specification for EARTHWORKS, shall be
backfilled with material satisfying the requirements for embankment material as
defined in the Specification for EARTHWORKS. Where excavation is approved
through the selected material zone, the section of trench within the select
material zone shall be backfiled with selected material as defined in the
Specification for EARTHWORKS.

SPECIAL REQUIREMENTS

C221.23 CONSTRUCTION LOADS

1. Where the contractor proposes to use alternative backfill or compaction methods
to those nominated in the Design Drawings, the design is to be rechecked by the
Superintendent

C221.24 RESERVED

C221.25 RESERVED
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C221.26

1. The limits and tolerances for materials and product performance related to the various clauses in this

LIMITS AND TOLERANCES

SUMMARY OF LIMITS AND TOLERANCES

Specification are summarised in Table C221.5 below.

ltem  Activity Limits/Tolerances Spec
Clause
1. Culvert Position
(a) Grade Line +10mm C221.03
(b) Horizontal Alignment +10mm C221.03
2. Bedding
(@) Bed and Haunch Zone Table C221.3 C221.06
Compaction
3. Backfill - Concrete Pipes
(@) Side and Overlay Zone Table C221.3 C221.08
Compaction
4, Backfill - Steel Pipes
(a) Side and Overlay Zone Table C221.3, HS3 C221.17
Compaction
(b) Pipe/Structure
() Horizontal and Vertical < 2% of specified dimensions C221.17
Variation
5. Sprayed Concrete
(@) Over crest of corrugations > 100mm C221.18
over bottom third of pipe
circumference
6. Bedding Zone Compaction >95% C221.20
7. Backfill - UPVC Pipes
(a) Side and Overlay Zone >95% C221.21
Compaction
Table C221.5 - Summary of Limits and Tolerances
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MEASUREMENT AND PAYMENT

C221.27 PAY ITEMS (UNITS OF MEASURE)

1. Payment shall be made for all the activities associated with completing the work detailed in this
Specification on a Schedule of Rates basis in accordance with Pay Iltem C221(a).

2. A lump sum price for this item shall not be accepted.

3. If any item for which a quantity of work is listed in the Schedule of Rates has not been priced by the
Contractor, it shall be understood that due allowance has been made in the prices of other items for
the cost of the activity which has not been priced.

4, Subsaoil drains at pits and headwalls are measured and paid in accordance with this Specification and
not in the Specification for SUBSURFACE DRAINAGE - GENERAL.

5. Selected material around pipes, trench backfill in embankment material to the underside of the
selected material zone and selected material backfill within the selected material zone where
approved, is measured and paid in accordance with this Specification and not in the Specification for
EARTHWORKS.

6. Sprayed concrete invert protection is measured and paid in accordance with this Specification and not
in the Specification for MINOR CONCRETE WORKS.

7. Miscellaneous minor concrete work not included in the pay items in this specification shall be in
accordance with pay items described in the Specification for MINOR CONCRETE WORKS.

8. Bulkheads are measured and paid in accordance with the Specification for DRAINAGE
STRUCTURES.

Pay Item C221(a) PIPE CULVERTS

1. The unit of measurement shall be the linear metre measured along the centreline of each particular
type, class and size of stormwater drainage pipe culvert and shall be the plan length between centres
of gully pits or faces of headwalls.

2. The schedule rate shall include:

- Supply

- Survey and setting out

- Bedding

- Jointing (including connections)

- Subsoil drains at pits and headwalls

- Temporary bracing and strutting

- Bituminous painting

- Sprayed concrete lining and other protective measures

- Selected material backfilling

- Embankment material trench backfilling
© IPWEA 2004
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Contract No.

PRECAST BOX CULVERTS

Amendment Record for this Specification Part

This Specification is Council’s edition of the AUS-SPEC generic specification part and includes Council's
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause humbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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BOX CULVERTS

SPECIFICATION C222 : PRECAST BOX CULVERTS

GENERAL

C222.01 SCOPE

1.

This Specification covers the installation of precast concrete box culverts and
should be read in conjunction with the Specification for STORMWATER
DRAINAGE - GENERAL.

The work to be executed under this Specification consists of:

(a) preparation of foundations;

(b) provision of bedding;

(c) construction of base slabs;

(d) installation of precast culvert units;

(e) headwalls and wingwalls;

) backfilling against structures;

(9) provision and removal of coffer dams;
(h) excavation of inlet and outlet channels

0] erosion and sedimentation control.

Requirements for quality control and testing, including maximum lot sizes and
minimum test frequencies, are cited in the Specification Part for Quality
Requirements.

C222.02 REFERENCE DOCUMENTS

1.

(@)

C213

(b)

()

Documents referenced in this Specification are listed in full below whilst being
cited in the text in the abbreviated form or code indicated.

Council Specifications

C211 Control of Erosion and Sedimentation

- Earthworks

C220 - Stormwater Drainage - General

C224 - Open Drains, including Kerb and Gutter

Cc271 - Minor Concrete Works

Australian Standards

AS1597.1 - Precast reinforced concrete box culverts - Small culverts
AS1597.2 - Precast reinforced concrete box culverts - Large culverts
AS/NZS 1SO 9002 Quality Systems - Model for Quality Assurance in

Production, Installation and Servicing.

Other

Extent of Work

Quality

Documents
Standards
Test Methods
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AUSTROADS -  Guide to Geotextiles
MRS11.05 Unbound Pavements

MATERIALS

C222.03 CULVERT UNITS, LINK AND BASE SLABS

1. The supply and testing of precast reinforced concrete box culvert units, link and
base slabs shall be in accordance with AS 1597.1 for small culverts not
exceeding 1200mm width and 900mm depth and AS 1597.2 for large culverts
from 1500mm span and up to and including 4200mm span and 4200mm height
with the following alterations or additional requirements:

() Proof load testing shall be arranged by the Contractor in batches as
specified in either AS 1597.1 or AS1597.2 as appropriate.

(b) Lifting holes, galvanised lifting points or steel lifting eyes shall be
provided in the culvert units, link and base slabs.

(c) The end units shall have factory installed starter bars for headwall and
wingwall construction.

(d) Delivery and unloading shall be the Contractor's responsibility.

2. The Supplier shall implement and maintain a Quality System in accordance with

ISO 9002 to ensure materials, manufacture and proof load testing conform to the
appropriate Standards.

3. A conformance certificate, to AS 1597.1 or AS 1597.2, for the box culvert units
shall be submitted at least 3 working days prior to despatch.

4, Each unit shall be marked at time of manufacture with:
(@) Type and size
(b) Casting date

(c) Manufacturer's name

(d) Inspection pass and date.

C222.04 CONCRETE

1. The concrete and reinforcement for cast-in-situ base slabs shall comply with the
Specification for MINOR CONCRETE WORKS.

C222.05 SELECTED BACKFILL

1. The quality of selected backfill shall comply with the requirements in AS 1597.2.

C222.06 ORDINARY BACKFILL

1. Ordinary backfill is material obtained from culvert excavations, cuttings and/or
borrow areas which is in accordance with the requirements for the upper 1.0m of
embankment construction as detailed in the Specification for EARTHWORKS.

Supply

Quality

Quality

Quality
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BOX CULVERTS

C222.07

1.

C222.08

1.

C222.09

1.

CONSTRUCTION

COFFER DAMS

At some sites it may be expedient for the Contractor to construct a coffer dam.
All costs associated with the construction of coffer dams shall be borne by the
Contractor.

Coffer dams shall be sufficiently watertight to prevent damage of the concrete by
percolation or seepage through the sides, and shall be taken sufficiently below
the level of the foundations to prevent loosening of the foundation materials by
water rising through the bottom of the excavation. Coffer dams shall be
adequately braced and shall be so constructed that removal will not weaken or
damage the structure.

A coffer dam may be constructed to the actual size of the reinforced concrete
invert slab and used as side forms for the concrete. The details of the coffer dam
and formwork, and the clearances proposed shall be subject to the approval of
the Superintendent, but the Contractor shall be responsible for the successful
construction of the work.

Coffer dams which have tilted or have moved laterally during sinking, shall be
righted or enlarged to provide the clearances specified. This work will be at the
Contractor's expense.

No timber or bracing shall be left in the concrete or in the backfill of the finished
structure. Coffer dams, including temporary piles, shall be removed at least to
the level of the invert after completion of the structure.

EXCAVATION

Excavation shall be carried out in accordance with the provisions in the
Specification for STORMWATER DRAINAGE - GENERAL.

The trench width shall be the width of the base slab plus 150mm minimum each
side.

FOUNDATIONS

Rock foundations shall be neatly excavated to the underside of the mass
concrete or selected fill bedding shown on the Drawings. All minor fissures shall
be thoroughly cleaned out and refilled with concrete, mortar or grout. All loose
material shall be removed.

Where rock is encountered over part of the foundation only, or lies within 300mm
below the underside of the mass concrete or selected fill, all material shall be
removed to a depth of 300mm below the mass concrete or selected fill for the full
width of the foundation over the length where the rock is encountered. This
additional excavation shall be backfilled with ordinary backfill material.

Over-excavation or uneven surfaces on rock subgrade shall be corrected with
mass concrete so as to provide a uniform surface at least 50mm above the
highest points of rock.

Earth foundations shall be finished to line and level to the underside of bedding
shown on the Drawings. Care shall be taken to avoid disturbing material below

Contractor’s
Costs

Construction

Contractor's

Responsibility

Specified
Clearances

Removal

Specification

Trench Width

Rock
Foundations

Additional
Excavation

Uniform
Surface

Line and Level
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C222.10

(@)
1.

(b)

C222.11

1.

C222.12

1.

this level.

All soft, yielding or unsuitable material shall be removed and replaced with
ordinary backfill material as directed by the Superintendent and backfilled in
accordance with the Specification for STORMWATER DRAINAGE - GENERAL.

BEDDING
Cast-In-Situ Base Slabs

No bedding material shall be placed until the foundations have been inspected
and approved by the Superintendent.

Bedding shall be either mass concrete or lightly bound paving material which
complies with the requirements of at least a Type 3, Subtype 3.4 material as
defined in MRS 11.05 Unbound Pavements, whichever is shown on the
Drawings.

Mass concrete bedding shall be of the same compressive strength as for the
base slab and shall not be less than 50mm thick over any point in the foundation.
It shall be laid to the line and level of the underside of the base slab to a
tolerance of £10mm in level and £5mm in line. The bedding shall be finished to a
smooth surface.

Precast Base Slabs

Precast base slabs, U-shaped culvert units and one piece culvert units shall be
supported on a bed zone of selected backfill of minimum compacted depth
150mm in accordance with AS 1597.2.

CAST-IN-SITU BASE SLABS

Cast-in-situ base slabs shall be constructed to the dimensions shown on the
Drawings and in accordance with the requirements of the Specification for
MINOR CONCRETE WORKS. The invert levels shall be within -10mm to
+10mm of the design level, grade 5mm in 2.5m (1 in 500) and plan position
+50mm.

Recesses / nibs to accommodate the walls of the precast crown units shall be
formed in the base slab to the dimensions shown on the Drawings.

INSTALLATION OF PRECAST UNITS

Precast units shall not be installed until the base slab has attained a minimum
compressive strength of 20MPa.

Precast crown units shall be placed on a bed of mortar in the recesses in the
base slab. Any gaps between the side walls and the sides of the recesses shall
be packed with cement mortar. Lifting holes and butt joints between units shall
be packed or sealed with approved cement mortar or grout to the satisfaction of
the Superintendent..

Before placement of top slabs on U-shaped units or link slabs on adjacent crown
units, the bearing areas of the supports shall be thoroughly cleaned and covered
with a bed of mortar of minimum thickness 5mm after placement of precast unit.

Steel lifting hooks shall be cut flush with the surface of the concrete, cleaned to
bright metal and coated with two coats of coal tar epoxy. Alternatively, they shall
be cut off 12mm below the surface of the unit and the recess sealed with epoxy
mortar.

Unsuitable
Material

Inspection

Type

Mass Concrete

Selected Fill

Construction

Recesses for
Walls

Minimum
Strength

Mortar Bed in
Recess

Mortar Bed on
Supports

Lifting Hooks
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5. In the case of multi-cell culverts, a nominal 40mm gap shall be provided between
adjacent cells. This gap shall be filled with approved cement mortar or grout to
the satisfaction of the Superintendent.

6. All mortar joints shall be protected from the sun and cured in an approved
manner for not less than 48 hours.

7. All external surfaces of joints between precast crown units, both laterally and
longitudinally, shall be covered full length, and minimum 250mm width, with strips
of non-woven geotextile of minimum mass 270 g/m® in accordance with
AUSTROADS Guide to Geotextiles.

C222.13 BACKFILL
1. All bracing and formwork shall be removed prior to backfilling.
2. Selected backfill shall be placed in the side zones of the box culverts and

wingwalls, and to a depth of 300mm in the overlay zone of the culverts, in layers
with a maximum compacted thickness of 150mm in accordance with the
backfilling and compaction requirements of AS 1597.2. The remainder of the
excavation shall be backfilled with ordinary embankment fill in accordance with
the Specification for EARTHWORKS.

3. No backfill shall be placed against wingwalls until 21 days after casting.

4. Backfill layers shall be placed simultaneously on both sides of the culvert with a
maximum 600mm level difference to avoid differential loading. Backfilling and
compaction shall commence at the wall and proceed away from it.

5. Where the slopes bounding the excavation are steeper than 4 horizontally to:1
vertically (4:1), they shall be cut in the form of successive horizontal terraces of
at least 1m width before the backfill is placed.

C222.14 EXCAVATION OF INLET AND OUTLET CHANNELS

1. Excavation of inlet and outlet channels shall be carried out as shown on the
Drawings and shall extend to join the existing stream bed in a regular manner as
detailed in the Specification for OPEN DRAINS INCLUDING KERB AND
GUTTER.

C222.15 CONSTRUCTION LOADING ON CULVERTS

1. Construction vehicles and plant shall not pass over the culvert until 28 days after
the casting of the base slab or until the compressive strength of the base slab
concrete has reached 32MPa.

2. Construction vehicle loads on culverts for various design fill heights shall be in
accordance with AS 1597.2.

Gap Between
Cells

Curing of
Joints

Joint Covering

Removal of
Formwork

Selected Fill

Wingwalls

Sequence

Horizontal

Terraces

Extent

Traffic Over
Culvert

Loading
Restrictions
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LIMITS AND TOLERANCES

C222.16  SUMMARY OF LIMITS AND TOLERANCES

1. The limits and tolerances applicable to the various clauses in this Specification
are summarised in Table C222.1 below:

Item Activity Limits/Tolerances Spec
Clauses
1. Mass Concrete Correction
a) Over highest poinst of rock 50mm C222.09
2. Mass Concrete Bedding
a) Level +10mm C222.10
b) Line +5mm C222.10
3. Culvert Location
a) Invert Level +10mm C222.11
b) Grade 5mm in 2.5m (1 in 500) C222.11
¢) Plan Position +50mm C222.11

Table C222.1 - Summary of Limits and Tolerances

SPECIAL REQUIREMENTS

C222.17 RESERVED
C222.18 RESERVED

C222.19 RESERVED
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MEASUREMENT AND PAYMENT

C222.20 DEDUCTIONS

1. Payment for in-situ concrete work shall be made at the scheduled rates provided the concrete meets
the strength requirements specified in the Specification for MINOR CONCRETE WORKS.
2. Where any concrete does not reach the strength specified, the scheduled rate of payment shall be

reduced by 2% for each 1%, or fraction thereof, by which the strength of the specimen fails to reach
the specified strength, up to a maximum deficiency of 10%.

3. If the deficiency in strength exceeds 10%, the concrete represented by the specimens may be
rejected, in which case no payment will be made.

C222.21 PAY ITEMS

1. Payment shall be made for the activities associated with completing the work detailed in this
Specification in accordance with Pay Items C222(a) and C222(b).

2. A lump sum price shall not be accepted.

3. If any item for which a quantity of work is listed in the Schedule of Rates has not been priced by the
Contractor, it shall be understood that due allowance has been made in the prices of other items for
the cost of the activity which has not been priced.

4. Excavation for box culverts is measured and paid in accordance with the Specification for
STORMWATER DRAINAGE - GENERAL.

5. Excavation for inlet and outlet channels is measured and paid in accordance with the Specification for
OPEN DRAINS INCLUDING KERB AND GUTTER.

6. Base slab bedding is measured and paid in accordance with this Specification and not in the
Specification MRS 11.05 Unbound Pavements.

7. Cast-in-situ base slabs are measured and paid in accordance with this Specification and not in the
Specification for MINOR CONCRETE WORKS.

8. Miscellaneous minor concrete work not included in the pay items in this Specification shall be in
accordance with pay items described in the Specification for MINOR CONCRETE WORKS.

9. Ordinary embankment backfill is measured and paid in accordance with the Specification for
EARTHWORKS.

10. Cast-in-situ headwalls and wingwalls are measured and paid in accordance with the Specification for
DRAINAGE STRUCTURES.

Pay Item C222(a) IN-SITU BASE SLAB

1. The unit of measurement shall be the cubic metre of reinforced concrete in place (excluding the mass
concrete bedding layer).

2. The width, length and depth of the slab shall be as specified on the Drawings or as directed by the
Superintendent.

3. The schedule rate shall include foundation preparation, bedding and all activities associated with the
construction of the base slab.

4, The schedule rate does not include excavation.

Pay Item C222(b) PRECAST CONCRETE BOX CULVERTS

1. The unit of measurement shall be linear metre of the actual length installed.

2. The Schedule Rate shall include supply, installation and jointing of the precast units, selected

backfilling and testing of the units.
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Amendment Record for this Specification Part

This Specification is Council’s edition of the AUS-SPEC generic specification part and includes Council's
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause humbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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SPECIFICATION C223 : DRAINAGE STRUCTURES

GENERAL

C223.01 SCOPE

1. This Specification covers the construction of drainage structures and shall be
read in conjunction with the Specification for STORMWATER DRAINAGE -
GENERAL and other drainage Specifications as applicable:

C211 Control of Erosion and Sedimentation

Cc221 - Pipe Drainage
C222 - Precast Box Culverts
C224 - Open Drains, including Kerb and Gutter
2. The work to be executed under this Specification consists of the construction of

headwalls, wingwalls, pits, gully pits, inspection pits, junction boxes/pits, drop
structures, inlet and outlet structures, energy dissipators, batter drains and other
supplementary structures as shown on the Drawings.

3. Requirements for quality control and testing, including maximum lot sizes and

minimum test frequencies, are cited in the Specification Part for Quality
Requirements.

C223.02 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being
cited in the text in the abbreviated form or code indicated.

@) Council Specifications

C213 - Earthworks

C220 - Stormwater Drainage - General

Cc221 - Pipe Drainage

C222 - Precast Box Culverts

C224 --  Open Drains, including Kerb and Gutter
c271 Minor Concrete Works

(b) Australian Standards

AS 3996 - Metal access covers, road grates and frames

CONSTRUCTION

C223.03 GENERAL

1. Drainage structures shall be constructed in concrete and in accordance with the
Specification for MINOR CONCRETE WORKS.

2. All structures shall be constructed as soon as practicable and shall be completed
not later than 28 days after the construction of the associated culverts, unless
otherwise approved by the Superintendent.

Associated
Specifications

Extent of Work

Quality

Documents
Standards
Test Methods

Concrete Work

Time for
Completion
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C223.04

1.

C223.05

1.

ALIGNMENT

Unless otherwise shown on the Drawings, headwalls and pits shall be
constructed parallel to the road centreline and wingwalls at 135° to the headwall.

Where the culvert is laid skew to the road, the wingwalls and headwalls shall be
splayed so that the front edge of the wing bisects the angle between the
centreline of the culvert and the headwall.

Energy dissipators, where required,shall be constructed in accordance with the
Drawings and with centreline on the axis of the culvert.

HEADWALLS, WINGWALLS, APRONS, CUT-OFF WALLS

The headwalls and wingwalls shall be constructed to retain the batters
effectively. Where the dimensioned drawings do not satisfy this requirement the
Superintendent shall be notified before the headwalls and wingwalls are
constructed. The Superintendent shall direct the Contractor as to the action to
be taken.

Where rock is encountered at the bottom of excavations for wingwalls and
headwalls, and after approval is given by the Superintendent, the depth of cut-off
walls in uniform rock over the full width of the foundations may be reduced to less
than that shown in the Drawings, but must be not less than 150mm into sound
rock.

Aprons and cut-off walls shall be constructed to limit the potential for scouring
and undermining drainage structures. Where site conditions indicate that the
intent of the construction of the apron and cut-off wall will not be achieved, the
Superintendent shall be notified before the construction is commenced. The
Superintendent will direct the contractor as to the action to be taken.

C223.06 PITS

1.

All new pits, including access covers, gully grates and frames complying with
AS 3996, shall be constructed to the details shown on the Drawings.
Modification of existing pits is only to be carried out if such is shown on the
Drawings.

Where the full depth of the excavation is in sound rock, and the Superintendent
approves, part of the concrete lining of gully pits and sumps may be omitted,
provided that a neatly formed pit of the required dimensions is constructed. In all
such cases the wall of the pit adjacent to and parallel to the road shall be
constructed of concrete.

Step irons, where required,shall be installed in accordance with the Drawings

Step irons in cast insitu structures shall be either fixed firmly in the formwork prior
to pouring the concrete for the pit walls or by using blockout formers to make
recesses in the concrete to receive the arms of the step irons, or alternatively
installed at a later date by drilling the pit wall. Holes may only be drilled using a
rotary masonry bit or similar. Percussion tools shall not be used to form the hole
for the step iron. Step irons in pre-cast structures shall be installed in the factory
by the manufacturer

Skew Angle

Energy
Dissipators

Batter
Retention

Rock
Foundations

Aprons and
Cut-off Walls

Modification

Full Depth
Rock
Excavation

Step Irons

Fixing
Methods
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5. Where the step irons are installed in recesses or drill holes after the concrete Epoxy Fixing
wall is poured, the step irons shall be fixed in position by using an epoxy resin in
accordance with the step iron and epoxy resin manufacturers’ instructions and
specifications. The Contractor shall ensure that no movement of the step irons
occurs until the epoxy resin has reached the specified strength.

6. Inlet and outlet pipes shall be integrally cast into the pit at the time of pouring the Casting Pipes
concrete for the pit walls.

7. A subsoil drain shall be installed into the pit or headwall in accordance with the Subsoil Drain
general requirements in the Specification for PIPE DRAINAGE.

C223.07 PRECAST UNITS

1. Where precast units including kerb inlet lintels, are provided in the design they Manufacturer's
shall be handled and installed in accordance with the manufacturer's instructions. Instructions

2. If the Contractor proposes to use precast units, detailed drawings and complete Contractor's
details of installation procedures shall be submitted for the approval of the Responsibility
Superintendent and Councils authorised officer.

3. Unless otherwise approved by the Superintendent, precast units shall not be Delivery
delivered to the site before satisfactory documentary evidence has been
submitted to the Superintendent that quality tests have been carried out.

C223.08 JOINTING

1. Where drainage structures abut concrete paving, kerb and gutter or other Preformed
concrete structures, a 10mm wide joint shall be provided between the structure  Jointing
and paving, or kerb and gutter or other concrete structures. The joint shall Material
consist of preformed jointing material of bituminous fibreboard or approved
equivalent.

C223.09 MASS CONCRETE BEDDING

1. Mass concrete bedding for reinforced concrete bases shall not be placed on Mass Concrete
earth or rock foundations until the foundations have been inspected and Base
approved by the Superintendent. Following such approval, the surface of the Foundation
foundation shall be dampened and a layer of concrete not less than 50mm thick, Inspection
shall be placed over the excavated surface and shall be finished to a smooth
even surface.

2. Unreinforced concrete bases may be cast on earth or rock foundations without  Unreinforced
the mass concrete bedding. Concrete Base

C223.10 BACKFILL

1. Backfilling shall not commence until the compressive strength of concrete has Commence-
reached at least 20MPa unless otherwise approved by the Superintendent. ment

2. Selected backfill shall be placed against the full height of the vertical faces of  Selected
structures for a horizontal distance equal to one-third the height of the structure. Backfill

3. Selected backfill shall consist of a granular material in accordance with the Composition
requirements in the Specification for EARTHWORKS.
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Special care shall be exercised to prevent wedge action against vertical surfaces
during the backfiling. Where the sides of the excavation are steeper than 4
horizontally to 1 vertically they shall be cut in the form of successive horizontal
terraces at least 1m in width, as the backfill is placed.

Backfill on both sides of the structure shall be carried up to level alternately in
layers so as to avoid wedge action or excessive horizontal forces. Backfilling
and compaction shall commence at the wall. Compaction shall be in accordance
with the Specification for STORMWATER DRAINAGE - GENERAL.

SPECIAL REQUIREMENTS

C223.11 CONCRETE BULKHEADS

1.

Concrete bulkheads are to be provided in accordance with the drawings or the
specification for PIPE DRAINAGE. This construction shall be used in conjunction
with other pipeline bedding types and is designed to provide support to pipelines
constructed at steeper grades

16% (1 in 6) for 150mm to 225mm dia drainage pipelines

16% (1 in 6) for 300mm to 525mm dia drainage pipelines

10% (1 in 10) for 600mm dia drainage pipelines
the construction consists of line bulkheads 150mm thick, constructed from class
N20 concrete and embedded 150mm into the undisturbed sides and 75mm into
the bottom of the trench. The bulkheads shall be placed immediately behind the
collars of the pipes for FRC pipes, 4.8 meters for RC pipes and 6 meters for

flexible pipes.

The balance of pipeline construction shall be as for bedding type appropriate for
a similar pipeline on normal grades.

C223.12 RESERVED

C223.13 RESERVED

Horizontal
Terraces

Procedure

Bulkheads

© IPWEA 2004
AUS-SPEC-1\QLD-C223 C223-4 BURNETT SHIRE COUNCIL



Contract No. DRAINAGE STRUCTURES

LIMITS AND TOLERANCES

C223.14 SUMMARY OF LIMITS AND TOLERANCES

1. The limits and tolerances applicable to the various clauses in this Specification
are summarised in Table C223.1 below:

Item Activity Limits/Tolerances Spec
Clause
1 Cut-off Walls
Depth into sound rock >150mm C223.05
2. Mass Concrete Bedding >50mm C223.09

Table C223.1 - Summary of Limits and Tolerances

© IPWEA 2004
AUS-SPEC-1\QLD-C223 C223-5 BURNETT SHIRE COUNCIL



DRAINAGE STRUCTURES Contract No.

MEASUREMENT AND PAYMENT

C223.15 PAYITEMS

1. Payment shall be made for all activities associated with completing the work detailed in this
Specification, in accordance with the Pay Items C223(a) and C223(b).

2. If any item for which a quantity of work listed in the Schedule of Rates has not been priced by the
Contractor, it shall be understood that due allowance has been made in other items for the cost of the
activity which has not been priced.

3. Excavation is measured and paid in accordance with the Specification for STORMWATER
DRAINAGE - GENERAL.

4, Backfill is measured and paid in accordance with this Specification and not with the Specification for
EARTHWORKS.
5. Drainage structures are measured and paid in accordance with this Specification and not with the

Specification for MINOR CONCRETE WORKS.

6. Miscellaneous minor concrete work not included in the pay items in this Specification shall be in
accordance with pay items described in the Specification for MINOR CONCRETE WORKS.

Pay Item C223(a) CONCRETE HEADWALLS AND WINGWALLS

1. The unit of measurement shall be cubic metre of concrete as calculated from the dimensions on the
Drawings.

2. The Schedule Rate shall include formwork, supply and fixing of steel reinforcement, supply, placing

and curing of concrete, stripping, finishing and backfilling.

Pay Item C223(b) PITS, DISSIPATORS, CHANNEL BASINS AND OTHER SUPPLEMENTARY
STRUCTURES

1. The unit of measurement shall be "each" for the completed structures as scheduled.

2. The rate shall include all activities and materials required to complete the structures as shown on the

Drawings, including the supply and installation of all cast in metalwork, frames, grates, lintels and lids,
finishing and backfilling.
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Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
© IPWEA 2004

AUS-SPEC-1\QLD-C224

BURNETT SHIRE COUNCIL







Contract No. OPEN DRAINS

SPECIFICATION C224 - OPEN DRAINS, INCLUDING KERB AND GUTTER

CLAUSE CONTENTS PAGE
GENERAL ... 1
C224.01  SCOPE ... e 1
C224.02  DEFINITION ..ottt r e e e s s bbb e e e e e e e e s s nabe e e e e e s s snbr e 1
C224.03 REFERENCE DOCUMENTS ... ...ttt ines 1
UNLINED OPEN DRAINS ... e 2
C224.04  GENERAL .....utiiiiiiiiriii s i 2
C224.05  TY PES .. r e e e e e e e en e e 2
C224.06  CONSTRUCTION ...ttt e e e e st e e et et e bbb e et e e e s e e s rr e e e e e s snnre s 3
LINED OPEN DRAINS ..ottt e e e e e r e eeaeees 3
C224.07  GENERAL ..ottt ettt e e e e e e e e e e e e e e e e e e e e e s 3
C224.08  CONCRETE LINING ..ottt e e e e e e e e e e e s bbb e e e e e e e s e s e e e e e e snnne s 3
C224.09  STONE PITCHING. ... ..ciiiiiiiiii ittt e e e e e s e e et e e e s e s e e et e e e s s s nnnnnn e e s s asnnre e 4
C224.10 BATTER DRAINS ...ttt e e e e e s e et e e e e e s e bbb bbbt e e e e e e e nnrn e e e e e s s nnnne e 4
C224.11 PROPRIETARY PRODUCTS ... ..ttt ittt e e s e et e e e s s e reeeneesaanane 4
C224.12 KERB AND GUTTER (CHANNEL) ..ottt etttk e s e e ebne e e s nnnneeas 4
ROCK FILLED WIRE MATTRESSES AND GABIONS .......oiiiiiiiiiiiiii e 5
C224.13  GENERAL ..ottt e e e e e e R e e e e e e e e e e e nr e e e s e e e 5
C224.14 MATERIALS.......coo oo eee e e e e e eeeeeeeeeeeeaii 5
C224.15  ASSEMBLY AND ERECTION ....oiiiiiiiiiiitiiie ettt e e e e e es 7
LIMITS AND TOLERANGCES ......cooreinrre i L L 7
C224.16 SUMMARY OF LIMITS AND TOLERANCES. ..........o oot 7
SPECIAL REQUIREMENTS ... 9
C224.17  RESERVED ...ooiiiiiiiii et 9

© IPWEA 2004
AUS-SPEC-1\QLD-C224 BURNETT SHIRE COUNCIL



OPEN DRAINS

Contract No. XYZ

C224.18 LR 2 Y/ 1 L ! 9
C224.19 RESERVED ...ttt ee et ee s s ee s s sem s s s srms s eee s senmnnsseemnnssere e e 9
MEASUREMENT AND PAYMENT ..ottt e e 10
C224.20 PAY [TEMS .ottt rets e ceb s eret s resesetnseraneseserersnsrenss ittt s e rerenrerncerenens 10
© IPWEA 2004

AUS-SPEC-1\QLD-C224 BURNETT SHIRE COUNCIL



Contract No.

OPEN DRAINS

SPECIFICATION C224 : OPEN DRAINS, INCLUDING KERB AND GUTTER

C224.01 SCOPE

GENERAL

1. The work to be executed under this Specification consists of the construction,
lining and protection of all types of open drains including the construction of rock
filled wire mattresses and gabions.

2. This Specification should be read in conjunction with the Specification for
STORMWATER DRAINAGE - GENERAL, and other drainage Specifications as
applicable:
Cc221 - Pipe Drainage
C222 - Precast Box Culverts
C223 - Drainage Structures
3. Requirements for quality control and testing, including maximum lot sizes and Quality

minimum test frequencies, are cited in the Specification Part for Quality

Requirements.

C224.02 DEFINITION

1. Open drains are all drains other than pipe and box culverts and include catch Definition
banks / drains, contour drains, diversion drains, table drains, batter drains,
swales, channels, gutters and kerbs and gutters.

C224.03 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being Documents
cited in the text in the abbreviated form or code indicated.

(a) Council Specifications
c211 - Control of Erosion and Sedimentation
c220 - Stormwater Drainage - General
c221 - Pipe Drainage
c222 - Precast Box Culverts
c271 - Minor Concrete Works
Cc273 - Landscaping

(b) Australian Standards

Standards
Test Methods

AS 1141.22 - Wet/dry strength variation
AS 1289.5.4.1 - Compaction control test - Dry density ratio, moisture
variation and moisture ratio
AS 1289.5.7.1 - Compaction control test (rapid method)
AS 2758.4 - Aggregate for gabion baskets and wire mattresses
AS 2876 - Concrete kerbs and channels (gutters) - Manually or
machine placed
ASINZS 4534 -  Zinc and zinc/aluminium-alloy coatings on steel wire.
© IPWEA 2004

AUS-SPEC-1\QLD-C224

C224-1

BURNETT SHIRE COUNCIL



OPEN DRAINS Contract No. XYZ

(©) Other
AUSTROADS -  Guide to Geotextiles

UNLINED OPEN DRAINS

C224.04 GENERAL

1. Unless shown otherwise on the Drawings, drains shall be vee shaped or of  Shape
trapezoidal cross section and shall not be less than 300mm deep and have a
minimum waterway area of 0.2 square metres.

2. Unlined open drains shall be graded to ensure free flow of water and, shall not  Grade
have a grade of less than 1 per cent unless shown on the drawings.

3. Where trees marked for preservation or rock outcrops occur in the line of a drain, Trees and
the drain may be neatly diverted if approved by the Superintendent. Rock Outcrops

4. Unlined open drains shall be extended as necessary to lead the water clear of  Open Drains
the work to natural drainage depressions, culverts, or pits connected to
underground drainage systems. The drains shall follow existing watercourses
and depressions in the natural surface, unless other locations are shown on the
Drawings

5. Unlined open drains shall be located and constructed so as to avoid recharging Salinity
groundwater encouraging a shallow watertable and creating or worsening salinity  Prevention
degradation of adjacent land.

6. All work shall be undertaken in accordance with the requirements of the Control of
Specification for CONTROL OF EROSION AND SEDIMENTATION. Erosion

C224.05 TYPES

1. Catch banks and drains where approved by Council shall be provided above the Catch Banks
tops of cuttings or along the toes of embankments where shown on the Drawings and Drains
before construction of the adjacent roadway. The edges of catch drains shall be
positioned not be less than 2m from the tops of cuttings or the toes of
embankments nor more than is necessary to maintain the fall of the drains.

2. Minor diversion and contour drains shall be constructed where shown on the Diversion &
Drawings or directed by the Superintendent. Minor diversion drains shall have Contour
the same capacity as the nearest pipe culvert on the line of the drain unless Drains
otherwise approved by the Superintendent.

3. Table drains, swales and depressed medians shall be constructed to the line and Table Drains
level shown or calculated from the Drawings. Their construction is deemed to be
part of earthworks.

4, Inlet, outlet and diversion channels shall be excavated as shown on the Drawings  Channels
and, unless indicated otherwise, shall extend to join the existing stream bed in a
regular manner, avoiding disturbance in stream flow. The channel shall be
excavated to the full width of the structure but the existing stream bed shall be
preserved as far as possible outside the limits of the excavation.
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C224.06 CONSTRUCTION

1. Material excavated from drains shall be placed on the lower sides of the drains Excavated
and formed as banks with slopes not steeper than 4h:1v on the cross section of  Material
the bank to increase the capacity of the drains. This material shall be compacted
in accordance with AS 1289.5.4.1 and shall be not less than 95 per cent for
standard compactive effort.

2. The Contractor shall ensure that none of the activities associated with the work  Contractor's
disturbs any watercourse outside the site. Any excavation below the level of the  Responsibility
natural channel shall be backfilled with suitable material compacted to a density
equal to and compatible with that existing naturally.

3. Any excess material shall be legally and responsibly disposed of by the Excess
Contractor. Material
4, Unlined drains and areas adjacent to open drains shall be revegetated Revegetation

immediately after the drains are complete, in accordance with the Specification
for LANDSCAPING.

LINED OPEN DRAINS

C224.07 GENERAL

1. Lined open drains shall be formed as for unlined open drains with the inclusion of  Shape
a lined invert in accordance with the Drawings.

2. Lining shall conform to the profile of the drain and shall be provided as soon as Profile
possible after forming the drain.

3. Before placing any lining material, the foundation material shall be shaped and Compaction of
compacted to form a firm base for the lining. Other than for kerb and gutter  Foundations
constructed on pavement courses, the relative compaction, as determined by
AS 1289.5.7.1 or AS 1289.5.4.1 shall not be less than 95 per cent for standard
compactive effort.

C224.08 CONCRETE LINING

1. Concrete lining for open drains shall be cast-in-situ or sprayed concrete supplied Method
and placed in accordance with the Specification for MINOR CONCRETE
WORKS Weepholes shall be provided in the concrete as shown in the drawings
,at intervals of 2m or as determined by the Superintendent.

2. Contraction joints in concrete lining, consisting of narrow transverse and vertical Jointing
grooves, 20mm deep, shall be formed neatly in the surface of the freshly placed
concrete at intervals of 3m unless otherwise specified by the Superintendent.
Expansion joints shall be placed at intervals not more than 15m and shall consist
of preformed jointing material of bituminous fibreboard or approved equivalent
and shall be of sufficient depth to fill the joint.

3. The level at any point on the surface of the concrete lining shall be within +/-
10mm of design levels. When a straight edge 3m long is laid on top of or along  Tolerances
the surface of the concrete lining, the surface shall not vary more than 5mm from
the edge of the straight edge.

© IPWEA 2004
AUS-SPEC-1\QLD-C224 C224-3 BURNETT SHIRE COUNCIL



OPEN DRAINS

Contract No. XYZ

C224.09

1.

C224.10

1.

C224.11

1.

C224.12

1.

STONE PITCHING

Stone Pitching shall consist of sound durable rock not less than 100mm thick,
properly bedded on approved loam or sand and mortared to present a uniform
surface. The exposed surface of each stone or block shall be approximately flat
and not less than 0.05 square metres in area. Spaces between adjacent stones
or blocks shall not exceed 20mm in width.

BATTER DRAINS

Batter drains shall be constructed using either half round steel pipes or precast
nestable concrete units as shown and detailed on the Drawings.

The units shall be installed in carefully excavated and template controlled trench
to produce an even rim line of +Omm to -50mm from the batter line at the
underside of topsoil.

Any over excavation and undulations in the batter line shall be backfilled and
both sides of the drain compacted over the full length to form a firm shoulder
against the rim of the batter drain.

When topsoil is placed it shall be tapered over a width of 1m to zero thickness at
the rim of the drain. Both sides of the drain shall then be turfed for minimum
width of 600mm and pinned down as provided in the Specification for
LANDSCAPING.

PROPRIETARY PRODUCTS

Unless shown on the Drawings, proprietary products may only be used with the
approval of the Superintendent and councils authorised officer. Where specified,
they must be used strictly in accordance with the manufacturer's instructions.

KERB AND GUTTER (CHANNEL)

Kerb and/or gutters (channel) may be constructed in fixed forms, by extrusion or
by slip forming, in accordance with AS 2876.

The foundation, concrete quality, curing and testing details shall be in
accordance AS 2876.

The top and face of the finished kerb and gutter shall be true to line and the top
surface shall be of uniform width, free from humps, sags or other irregularities.
Kerb and gutter shall have a steel float finish.

The level at any point on the surface of the gutters shall be within £10mm of
design levels. When a straight edge 3m long is laid on top of or along the face of
the kerb or on the surface of gutters, the surface shall not vary more than 5mm
from the edge of the straight edge, except at kerb laybacks, grade changes or
curves or at gully pits requiring gutter depression. In no instances shall kerb and
channel pond water to a depth greater than 5mm.

Unless shown otherwise on the Drawings, contraction joints, shall be formed
every 3m of gutter length for a minimum of 50 per cent of cross sectional area.
The joint shall be tooled 20mm in depth to form a neat groove of 5mm minimum
width.

Rock Quality
and Placing

Type

Installation

Compaction

Topsoil and
Turfing

Manufacturer's

Instructions

Method

Construction

Details

Finish

Tolerances

Contraction
Joints
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10.

11.

12.

13.

C224.13

1.

C224.14

1.

Where shown on the Drawings, expansion joints, 15mm in width for the full depth
of the kerb and gutter, shall be constructed at intervals not exceeding 15m and
where the gutter abuts against gutter pits, retaining walls and overbridges.
Expansion joints shall consist of a preformed jointing material of bituminous
fibreboard or approved equivalent.

Where kerbs and/or gutters are cast adjacent with a concrete pavement the
same type of contraction, construction and expansion joints specified in the
concrete base shall be continued across the kerb and/or gutter.

All house stormwater outlets shall be constructed using approved kerb adaptors ,
to match the existing type and size of kerb . Pipework shall be in accordance with
the requirements for UPVC pipes in the Specification for PIPE DRAINAGE, or as
directed by the Superintendent for other types of pipe.

Opposite all driveways, where shown on the Drawings or where directed by the
Superintendent, barrier kerb shall be discontinued to provide for vehicular or
pedestrian access. At such locations, kerb laybacks shall be constructed in
accordance with the Drawings. Footpath crossovers shall be constructed to
meet the laybacks as shown on the Drawings, or reinstated to match existing
materials where not otherwise shown.

After the new kerb and gutter has been constructed and not earlier than three
days after placing, the spaces on both sides of the kerb and/or gutters shall be
backfilled and reinstated in accordance with the Drawings, or as instructed by the
Superintendent.

Backfill material (excluding footpath top dressing) behind the kerb shall consist of
granular material, free of organic material, clay and rock in excess of 50mm
diameter, or material as approved by the Superintendent.

Backfill material behind the kerb shall be compacted in layers not greater than
150mm thick, to a relative compaction of 95 per cent when tested in accordance
with AS 1289.5.4.1, for standard compactive effort. The whole of the work shall
be finished in a neat and workmanlike manner, free draining and free from
surface undulations and trip hazards.

Pavement material adjacent to new gutter shall be backfilled in accordance with
the Drawings or as directed by the Superintendent.

ROCK FILLED WIRE MATTRESSES AND GABIONS

GENERAL

Rock-filled wire mattresses and gabions shall be placed at the locations shown
on the Drawings. Installation shall be in accordance with the manufacturer's
instructions. A geotextile, as shown on the Drawings, shall be placed between
the wire cage and the material being protected.

MATERIALS

For wire mattresses and gabions, the galvanising requirements for wire of
circular cross section cited in this Clause as ‘heavily galvanised’, shall comply
with the coating mass requirements for round wire, Class W10, in AS/NZS 4534.

Expansion
Joints

Adjacent
Concrete
Pavement

Stormwater
Outlets

Vehicular or
Pedestrian
Access

Backfill Timing

Backfill
Material

Behind Kerb

Pavement

Location and
Geotextile
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€)) Gabions
1. The gabions shall be of the sizes shown on the Drawings and fabricated of = Dimensions

(b)

()

(d)

woven heavily galvanised wire mesh and PVC coated where specified on the
Drawings. Each gabion shall be divided by diaphragms into cells whose length
shall not be greater than the width of the gabions plus 100mm. Gabions shall
have a nominal mesh size of 80mm x 100mm and body wire shall be a minimum
diameter of 2.7mm heavily galvanised with an additional thickness of 0.4mm
PVC coating where specified on the Drawings. The minimum core diameters of
heavily galvanised selvedge wire and lacing wire shall be 3.4mm and 2.2mm
respectively.

Wire Mattresses

Unless specified otherwise, the wire mattresses shall be supplied in units having
dimensions of 6m x 2m x 230mm, and shall be cut to suit areas as shown on the
Drawings. The mattresses shall be divided by diaphragms into cells of length not
exceeding 600mm. Unless otherwise specified, they shall be fabricated of woven
heavily galvanised wire and PVC coated where specified on the Drawings..

Mattresses shall have a mesh size of 60mm x 80mm and body wire shall be a
minimum diameter of 2.0mm heavily galvanised with an additional minimum
thickness of 0.4mm PVC coating where specified on the Drawings. The
minimum core diameters of heavily galvanised selvedge wire and lacing wire
shall be 2.7mm and 2.2mm respectively.

Geotextile

A chemically and biologically stable geotextile with a minimum strength rating (G)
of 1350 and minimum mass of 180 grams per square metre, in accordance with
AUSTROADS Guide to Geotextiles, shall be used.

Samples, manufacturer's specification and instructions on installation shall be
submitted to the Superintendent seven days before the intended use of
geotextile.

Rock Fill Material

The rock fill shall consist of clean hard rock complying with the requirements of
AS 2758.4.

Rock fill for gabions shall have particle sizes between 100mm and 250mm and
preferably not greater than 200mm. Rock fill material may be placed by hand or
suitable mechanical device to ensure fill is tightly packed with a minimum of
voids. Fill material shall be levelled off 25mm to 50mm above the top of the
mesh to allow for settlement.

Rock fill for wire mattresses shall have particle sizes between 75mm and two-
thirds of the mattress thickness, or 250mm, whichever is the lesser. When the
mattress is on a slope, rock fill material shall be placed into the units starting from
the low end. Units shall be filled slightly overfull by 25mm to 50mm to allow for
settlement and to provide an even tight and smooth surface of the required
contour.

Mattress
Dimension

Wire
Dimensions

Type

Sample

Rock Quality

For Gabions

For Wire
Mattresses
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C224.15 ASSEMBLY AND ERECTION
1. Before laying out the gabions or wire mattresses, geotextile shall be placed on Procedure

the founding material.

The edges of wire mattresses shall be firmly tied to

galvanised star pickets driven a minimum of 900mm into the surrounding ground
at Im maximum intervals and the star pickets cut off level with the top of the

mattress.

The upstream edge of wire mattresses shall be folded down into a

trench of minimum depth 300mm and filled with rock fill. This edge shall be tied
to star pickets.

C224.16

LIMITS AND TOLERANCES

SUMMARY OF LIMITS AND TOLERANCES

1. The limits and tolerances applicable to the various clauses in this Specification

are summarised in Table C224.1 below.

ltem Activity Limits/Tolerances Spec
Clause
1. Open Drains - General
(@) Grading Grade >1% C224.04
(b) Depth >300mm C224.04
() Waterway Area >0.2sgm C224.04
(d) Catch Drain Location >2m from top of cuttings or toes of  C224.05
embankments
(e) Compaction >95% (standard compaction) C224.06
2. Open Drains - Lining
(@ Compaction of >95% (standard compaction) C224.07
Foundation
3. Stone Pitching
(8 Rock Dimensions >100mm thickness C224.09
(b) Exposed Surface Area >0.05sgm C224.09
(c) Spaces between <20mm width C224.09
Stones
4. Batter Drains
(@ Rimline +0, -50 from batter line C224.10
5. Kerb and Gutter
(@ Compaction of To AS 2876 C224.12
foundation
(b) Level of gutter surface Level <+10mm of design level C224.12
(c) Surface uniformity Deviation of kerb and gutter surface  C224.12
from 3m straight edge <5mm
(d) Contraction Joints
(i) Area >50% of CS area C224.12
© IPWEA 2004
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Activity Limits/Tolerances Spec
Clause

(i) Groove Width >5mm C224.12

(e) Expansion Joint Interval <15m C224.12

() Backfill behind Kerb
() Layer thickness <150mm C224.12
(i) Compaction >95% (standard compaction) C224.12

Rock Fill for Gabions and

Wire Mattresses

(@) Wet Strength >100kN C224.14d

(b) Wet/Dry Strength <45% C224.14d
variation

(c) Particle size for >100mm <250mm C224.14d
Gabions

(d) Fill Level >25mm <50mm above top of mesh C224.14d

(e) Particle size for Wire  >75mm <150mm C224.14d
Mattresses

Erection of Wire

Mattresses

(@) Star pickets for ties Depth in ground >900mm C224.15

Spacing <1m

(b) Trench  Depth  for  Depth >300mm C224.15

upstream edge
© IPWEA 2004
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Table C224.1 - Summary of Limits and Tolerances

SPECIAL REQUIREMENTS

C224.17 RESERVED
C224.18 RESERVED

C224.19 RESERVED

© IPWEA 2004
AUS-SPEC-1\QLD-C224 C224-9 BURNETT SHIRE COUNCIL



OPEN DRAINS Contract No. XYZ

MEASUREMENT AND PAYMENT

C224.20 PAYITEMS

1. Payment shall be made for all activities associated with completing the work detailed in this
Specification on a Schedule of Rates basis in accordance with Pay Items C224(a) to C224(h)
inclusive.

2. If any item for which a quantity of work is listed in the Schedule of Rates has not been priced by the

Contractor, it shall be understood that due allowance has been made in the prices of other items for
the cost of the activity which as not been priced.

3. Erosion and sedimentation control measures are measured and paid in accordance with the
Specification for CONTROL OF EROSION AND SEDIMENTATION.

4, Sprayed concrete lining of open drains is measured and paid in accordance with the Specification for
MINOR CONCRETE WORKS.

5. Cast-in-situ lining of open drains is measured and paid in accordance with this Specification and not
with the Specification for MINOR CONCRETE WORKS.

6. Miscellaneous minor concrete work not included in the pay items in this Specification shall be in
accordance with pay items described in the Specification for MINOR CONCRETE WORKS.

7. Topsoiling and turfing to sides of batter drains are measured and paid in accordance with the
Specification for LANDSCAPING.

Pay Item C224(a) EXCAVATION - CATCH, CONTOUR AND MINOR DIVERSION DRAINS
1. The unit of measurement shall be the linear metre measured along the invert of the drain.
2. The placement and compaction of material excavated from the drains on the lower sides of the drains

to form banks shall be included in the excavation rates.

3. The schedule rate for excavation shall allow for excavation of all types of material. Separate rates
shall not be included for earth and rock.

4. Any temporary measures for the control of stormwater runoff shall be included in the rate for
excavation.

Pay Item C224(b) EXCAVATION - INLET, OUTLET, AND DIVERSION CHANNELS

1. The unit of measurement shall be the cubic metre measured from cross sections on the drawings
using the end area method, or as "each" where minor work is involved.

2. The disposal of surplus material shall be included in the excavation rates.

3. The schedule rate for excavation shall allow for excavation of all types of material. Separate rates
shall not be included for earth and rock.

4, Any temporary measures for the control of stormwater runoff shall be included in the rate for
excavation.

Pay Item C224(c) CONCRETE LINING OF OPEN DRAINS

1. The unit of measurement shall be the square metre of concrete in place.

2. The schedule rate under this Pay Item shall include all the operations involved in the surface
preparation, supply and placing of concrete, jointing and curing.

© IPWEA 2004
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Pay Item C224(d) STONE PITCHING OF OPEN DRAINS
1. The unit of measurement shall be the square metre of stone pitching in place.

2. The schedule rate under this Pay Item shall include all the operations in the surface preparation,
supply of stone, placing, final timming and mortar jointing.

Pay Item C224(e) BATTER DRAINS

1. The unit of measurement shall be linear metre along the length of the drain formed by batter drain
units.

2. The schedule rate shall include supply of the units, excavation, installation, backfiling and
compaction.

Pay Item C224(f) ROCK FILLED GABIONS

1. The unit of measurement shall be the cubic metre of rock filling.

2. The volume shall be taken from the Drawings with appropriate adjustments being made for any

authorised changes.

3. The schedule rate shall include the supply and placement of geotextile material behind the gabions,
the supply and assembly of the gabions, the supply and placing of the rock fill in the gabions.

Pay Item C224(g) ROCK FILLED WIRE MATTRESSES

1. The unit of measurement shall be the square metre of rock filled mattress complete.

2. The area shall be determined from the actual completed work and shall include the area folded into
the trench.

3. The schedule rate shall include the supply and placement of geotextile material, star pickets and ties

as specified, together with the supply and assembly of the wire mattresses and the supply and placing
of the rock fill.

Pay Item C224(h) KERB AND/OR GUTTER (CHANNEL)

1. The unit of measurement shall be the linear metre measured along the length of the kerb and/or
gutter.

2. The schedule rate shall include all operations involved in the forming, compaction of foundations,
concreting, expansion and contraction joints, backfilling and compaction adjacent to the completed
kerb.

3. Separate pay items shall be included for each type of kerb and/or gutter specified.
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Amendment Record for this Specification Part

This Specification is Council's edition of the AUS-SPEC generic specification part and includes Council’'s
primary amendments.

Details are provided below outlining the clauses amended from the Council edition of this AUS-SPEC
Specification Part. The clause numbering and context of each clause are preserved. New clauses are added
towards the rear of the specification part as special requirements clauses. Project specific additional script is
shown in the specification as italic font.

The amendment code indicated below is ‘A’ for additional script ‘M’ for modification to script and ‘O’ for
omission of script. An additional code ‘P’ is included when the amendment is project specific.

Amendment Key Topic addressed in Clause | Amendment | Author | Amendment
Sequence No. amendment No. Code Initials Date
EXAMPLE Provision for acceptance of | XYZ.00 | AP KP 2/6/97
1 nonconformance with deduction in
Payment
1 Adopted by Burnett Shire Council M RT 10/05/2006
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ANNEXURE

C230A SLOTTED PIPES FITTED WITH SEAMLESS TUBULAR FILTER FABRIC
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SPECIFICATION C230 : SUBSURFACE DRAINAGE - GENERAL

GENERAL

C230.01 INTRODUCTION

1.

This is the general specification common and applicable to all types of  Purpose
subsurface drainage and shall be read in conjunction with subsurface drainage
specifications:

C231 - Subsoil and Foundation Drains
C232 - Pavement Drains
C233 -  Drainage Mats

as applicable to particular contracts.

C230.02 SCOPE

1.

The work to be executed under this Specification consists of:

€)) preparation for subsurface drainage construction;

(b) siting of subsurface drainage facilities;

(c) the supply of all materials associated with the provision of the subsurface
drainage system;

(d) all activities and quality requirements associated with the supply,
placement and compaction of filter material,

(e) the provision of a detailed record of all subsurface drain installations;

) the marking on the ground of the location of all subsurface drains.

Requirements for quality control and testing, including maximum lot sizes and Quality
minimum test frequencies, are cited in the Specification Part for Quality
Requirements.

C230.03 EXTENT OF WORK

1.

Details of the work are shown on the Drawings. The requirements of this
Contract are summarised as follows:-

(TO BE COMPLETED BY COMPILER)
(@)
(b)
()
(d)
(€)
(f)

© IPWEA 2004
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C230.04 REFERENCE DOCUMENTS

1. Documents referenced in this specification are listed in full below whilst being cited in the
text in the abbreviated form or code indicated.

(a) Council Specifications
Cc211 - Control of Erosion and Sedimentation
C213 - Earthworks
c271 - Minor Concrete Works

(b) Australian Standards

AS 1141.11 - Particle size distribution by dry sieving.

AS 1141.22 - Wet/dry strength variation.

AS 1289.E5.1 -  Determination of minimum and maximum dry density of a
cohesionless material.

AS 1477 - Unplasticised PVC (UPVC) pipes and fittings for pressure
applications

AS 2439.1 - Perforated drainage pipe and associated fittings

AS 2758.1 - Aggregates and rock for engineering purposes - Concrete
aggregates

AS 3705 - Geotextiles - Identification, marking and general data

AS 3706 - Geotextiles - Methods of test

AS 3706.11 - Determination of durability - Resistance to degradation by
light and heat

(©) Other
AUSTROADS -  Guide to Geotextiles.

ASTM-D2434-68

C230.05 TEMPORARY DRAINAGE DURING CONSTRUCTION
1. All drainage works carried out by the Contractor shall comply with the
Specification for CONTROL OF EROSION AND SEDIMENTATION.

2. The Contractor shall make adequate provision for runoff flows at subsurface
drainage works under construction to avoid damage or nuisance due to scour,
sedimentation, soil erosion, flooding, diversion of flow, damming, undermining,
seepage, slumping or other adverse effects to the Works or surrounding areas
and structures as a result of the Contractor's activities.

3. The Contractor's material and equipment shall be located clear of watercourses
or secured so that they will not cause danger or damage in the event of large
runoff flows.

C230.06  SITING OF WORK

1. Before commencing construction of any subsurface drainage activity, the
Contractor shall set out on site the position of the work to the location and levels
shown on the Drawings, and shall present this set-out for inspection by the
Superintendent.

2. The Superintendent and Council’s authorised officer may amend the locations or
designed levels or the lengths to suit actual site conditions. Any activity resulting
from such amendments by the Superintendent and Council's authorised officer
shall be deemed to be included as part of the work covered by the Schedule of
Rates. Should the Superintendent require a change to the conditions of

Test method for permeability of granular soils (Constant Head)

Documents
Standards Test
Methods

Erosion
Control

Contractor's
Responsibility

Location of
Equipment

Set-out

Amendments
to Planned
Work
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installation an appropriate variation shall be ordered.

3. Should the Contractor propose changes to the location, length, designed levels, Proposed
conditions of installation or cover to suit the Contractor's construction Changes by
procedures, the Contractor shall present the proposed set-out in addition to the Contractor
designed set-out for consideration by the Superintendent. No changes shall be
made unless the prior written approval of the Superintendent is obtained.

C230.07 EXCAVATION

1. In undertaking trench excavation the Contractor shall provide any shoring, sheet  Safety
piling or other stabilisation of the sides necessary to comply with statutory
requirements.

2. Where public utilities exist in the vicinity of drainage works the Contractor shall ~ Approval by
obtain the approval of the relevant authority/corporation to the method of  Public Utility
excavation before commencing excavation. Authorities/

Corporations

3. Excavation by blasting, if permitted, shall be carried out to ensure that the peak Blasting
particle velocity measured on the ground adjacent to any previously installed Operation
drainage structure does not exceed 25 millimetres per second. The Contractor
shall comply with other requirements concerning blasting operations in the
Specification for EARTHWORKS.

4, Trenches shall be excavated to the line, grade, width and depth shown on the Excavation
Drawings or as directed by the Superintendent. The bottom of the trench shall Level
be constructed so that no localised ponding can occur. All loose material shall
be removed by the Contractor.

5. Any material at the bottom of the trench or at foundation level which the Unsuitable
Superintendent deems to be unsuitable shall be removed and disposed in Material
accordance with the Specification for EARTHWORKS by the Contractor and
replaced with backfill material in accordance with the requirements of this
Specification. The bottom of the excavated trench or foundation, after any
unsuitable material has been removed and replaced, shall be parallel with the
specified level or grade of the pipe.

6. The excavated material shall be used in the construction of embankments  Spoil
backfilling or spoiled in accordance with the Specification for EARTHWORKS.

C230.08 BACKFILLING

1. Backfilling shall be carried out in accordance with the requirements of the  Detail
relevant subsurface drainage structures Specifications.

C230.09 OUTLET STRUCTURES FOR SUBSURFACE DRAINAGE

1. Subsurface drainage pipes shall be connected to discharge into gully pits or to Discharge,
outlet structures as shown on the Drawings or as directed by the Superintendent. Salinity
As a salinity prevention measure, and where practicable, discharge shall be on Prevention
the downhill side of the embankment or in the cut-fill area so as to reduce the risk
of recharge to the subsurface water table.

2. Outlets shall be spaced at a maximum interval of 150m. Spacing

3. Outlets, including those discharging into gully pits, shall be made rodent proof = Rodent Proof
using galvanised wire netting in accordance with the Drawings.

4, The outlet shall be located so that erosion of the adjacent areas does not occur Erosion
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or shall be protected by the placement of selected stone or similar treatment  Control
together with a marker post to indicate location and assist maintenance.

5. Outlet pipes from curtain drains shall be unslotted. At no point shall an outlet = Outlet Pipe
pipe be higher than the pipe at the end of the curtain drain.

6. All concrete used in the construction of outlet structures shall conform to the Concrete
requirements of the Specification for MINOR CONCRETE WORKS. Specification
MATERIALS

C230.10 CORRUGATED PLASTIC PIPE

1. Corrugated plastic pipe shall be Class 1000 complying with AS2439.1 of 65mm  Specification
or 100mm diameter as indicated on the Drawings. All pipe shall be slotted and
fitted with seamless tubular filter fabric except where shown on the Drawings.

2. Joints, couplings, elbows, tees and caps shall also comply with AS2439.1 and Fittings
only the manufacturer's recommended fittings shall be used.

3. The Contractor shall obtain from the Manufacturer a Test Certificate  Compliance
demonstrating compliance with AS2439.1.

C230.11 OTHER TYPES OF SUBSURFACE DRAINAGE

1. Where a Contractor wishes to use a subsurface drainage pipe other than Submit for
corrugated plastic pipe, the Contractor shall submit full details of the type of pipe, = Approval
certification from the manufacturer of its suitability and quality and written
acceptance by the Council for its use in each particular application. Certification
of the suitability of any pipe will address the crushing strength, flexural strength,
jointing system and slotting details.

C230.12 FILTER MATERIAL

€) General

1. The types of filter material covered by this Specification shall include: Types
€) Type A filter material for use in trench drains and Type B drainage mats
(b) Type B filter material for use in trench drains and Type B drainage mats
(c) Type C filter material comprising crushed rock for use in Type A

drainage mats

(d) Type D filter material comprising uncrushed river gravel for use in
Type A drainage mats

2. All filter material shall consist of clean, hard, tough, durable particles.
(b) Type A Filter Material

1. Type A filter material shall be crushed rock complying with the following Grading
requirements:
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Test Method Property Requirement

AS 114111 Material passing AS sieve  |Per cent by mass
6.7mm 100
4.75mm 85 to 100
2.36mm Oto 40
1.18mm Oto 5
425um Oto 2

Type B Filter Material

Table C230.1 - Type A Filter Material

Type B filter material shall be granular material complying with the following

grading requirements:

Grading

Test Method Property Requirement
AS 114111 Material passing AS sieve Per cent by mass
4.75mm 100
2.36mm 95 to 100
425um 20to 80
300um Oto 30
150um Oto 2
75um Oto 0.1

Table C230.2 - Type B Filter Material

In addition to the above grading requirements, Type B filter material shall have a
coefficient of saturated permeability, when compacted to its maximum dry density
as determined by AS 1289.E5.1 and then tested in accordance with Test Method
ASTM-D2434-68, of at least 8 metres per day after three hours of flow.

Type B filter material shall not vary from its original grading as a result of
compaction processes by more than the following amounts:

AS Sieve Variation From Grading Before Treatment
(per cent of mass)
2.36mm +3
1.18mm +1
425um +1
300um +1
150um +05
75um +0.1

Table C230.3 - Type B Filter Material Variation

Coefficient of
Saturated
Permeability

Grading
Variation
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(d) Type C Filter Material

1. Type C filter material shall be crushed rock complying with the following Grading
requirements:

Test Method Property Requirement
AS 114111 Maximum particle size 37.5mm
Maximum passing the
9.5mm AS Sieve 5% by mass
Maximum (D90:D10)* 3
AS 1141.22 Minimum wet strength 100kN
Maximum 10% fines 30%
wet/dry variation

NOTE: The D90 value shall be determined by sieving the material using
75mm, 53mm, 37.5mm, 26.5mm, 19mm, 13.2mm and 9.5mm AS
sieves, as appropriate, and then plotting the results on a graph of AS
sieve size v percentage passing. The plotted points shall be joined
by straight lines and the D90 value shall be determined as the
theoretical sieve size corresponding to 90 per cent passing.

D10 denotes the theoretical size of a sieve through which 10 per
cent of the material would pass and shall be determined from the
same graph used to determine the D90 value.

Table C230.4 - Type C Filter Material

(e) Type D Filter Material

1. Type D filter material shall be uncrushed river gravel complying with the Grading
description of rounded aggregate in Table B1, Appendix B of AS2758.1 and the
following requirements:

Test Method Property Requirement

AS 1141.11 Maximum particle size 75mm
Maximum  passing the
9.5mm AS sieve 5% by mass
Maximum (D90 : D10) 3

AS 1141.22 Minimum wet strength 100kN

Maximum 10% fines wet/dry
variation 30%

Table C230.5 - Type D Filter Material

© IPWEA 2004
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C230.13 GEOTEXTILE
(@) General

1. The geotextile, other than seamless tubular filter fabric, shall consist of either a  Properties and
woven or a non-woven type which shall be manufactured from synthetic  Labelling
materials other than polyamide. Rolls of geotextile shall be marked with product
identification and supplied with data sheets and information in accordance with
the requirements of AS 3705.

2. The geotextile shall be bio-stable and resistant to attack by alkalis, acids, dry
heat, steam, moisture, brine, mineral oil, petrol, diesel and detergents when
tested in accordance with the appropriate parts of AS 3706.

3. The geotextile shall be resistant to ultra-violet light. No geotextile shall be left  Ultra Violet
exposed to sunlight during storage and construction for a period longer than a  Light
total of twenty-one days. If exposure in excess of twenty-one days does occur, Resistant
the geotextile shall be tested in accordance with AS 3706.11 and if its
characteristics have deteriorated to or below 90 per cent of the characteristics
claimed by the manufacturer or the characteristics determined on unexposed
geotextile, whichever is the better, it shall be removed and replaced with a
geotextile complying with this Specification.

4, The geotextile material type, strength rating “G”, and minimum mass
requirements shall be as shown on the Drawings.

5. The type, properties, functions, design and construction requirements for a
particular application of geotextile installation shall be compatible with
recommendations provided by the AUSTROADS Guide to Geotextiles as well as
requirements indicated on the drawings.

6. In addition to the above mentioned requirements, geotextiles for curtain drains  Water
shall consist of either polyester, polypropylene or polyethylene. When subjected Transmission
to a pressure of 200 kPa applied at right angles to the plane of the fabricandtoa  Rate
constant head of water no greater than 50 mm applied to the top edge of the
fabric, geotextiles for curtain drains shall have a rate of water transmission not
less than 20 litres per hour per metre width of fabric through a 300 mm length of

the fabric.
(b) Seamless Tubular Filter Fabric Specification
1. Seamless knitted tubular filter fabric shall be used to enclose all slotted pipes

and shall be manufactured from either polypropylene or polyester. The fabric
shall be free of imperfections in weave or yarn and have abrasion resistant and
weave stability qualities such that it shall not form holes, ladder, deweave, tear or
unravel more than 5mm from a cut end.

2. Fitting of the seamless tubular filter fabric shall be in accordance with the  Fitting
requirements of Annexure C230A. Filter fabric that is excessively stretched, torn
or otherwise damaged during fitting of the fabric, storage, transportation or pipe
laying will be removed and replaced so as to eliminate any damaged lengths.
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RECORDING OF DRAINAGE

C230.14 RECORDING OF SUBSURFACE DRAINAGE INFORMATION

1. The Contractor shall keep a detailed record of all subsurface drainage pipes and  Work As
the completed subsurface drainage systems shall be shown on the Executed
work-as-executed plans to be returned to the Superintendent upon completion of  Plans
the Contract.

2. In addition, the Contractor shall prepare a subsurface drainage information sheet Information
or sheets at the completion of construction of each drain or drainage system and Sheet
shall submit the subsurface drainage sheet or sheets to the Superintendent
within five working days of the completion of the drain or drainage system.

3. The information to be included in the subsurface drainage information sheets Detail
shall include:

Date of completion of drain construction:
Drain Number:

Type of Drain:

Pipe Size:

Pipe Type:

Filter Type:

Grade of Drain:

Locations of Cleanouts:

Locations of Outlets:

Geotextile-
Sheet Yes/No
Seamless Tubular Filter Fabric Yes/No

Response Time:

NOTE: Response Time shall be the time taken for water to travel from the inlet
end of a drain or from a cleanout leading to a drain to the outlet end of the drain.

4, The costs associated with the preparation of Subsurface Drainage Sheets shall Contractor’s
be borne by the Contractor. Costs

SPECIAL REQUIREMENTS

C230.15 RESERVED

C230.16 RESERVED

© IPWEA 2004
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LIMITS AND TOLERANCES

C230.17 SUMMARY OF LIMITS AND TOLERANCES

1. The limits and tolerances applicable to the various clauses in this Specification
are summarised in Table C230.6 below.

Item Activity Limits/Tolerances Spec
Clause

1. Excavation by Blasting

Peak particle velocity <25mm/sec C230.07
2. Outlets

Spacing Max 150m C230.09
3. Filter Material

(@ TypeA Table C230.1 C230.12

(b) TypeB Tables C230.2 and C230.3 C230.12

() TypeC Table C230.4 C230.12

(d) TypeD Table C230.5 C230.12
4, Geotextile

(a) Exposure to sunlight <21 days C230.13

If >21 days deterioration not to exceed
10% of claimed characteristics

(b) Curtain Drains
Water Transmission >20 litres/hr/m C230.13

Table C230.6 - Summary of Limits and Tolerances
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MEASUREMENT AND PAYMENT

C230.18 PAYITEMS

1. Payment shall be made for all activities associated with completing the work detailed in this
Specification and the associated activity specific specification on a schedule of rates basis.

2. The Pay Items applicable to particular activities are listed in the Specifications for these activities.

3. Common to subsurface drainage works are Filter Material and Outlet Structures and payment for
these items shall be made under this Specification.

4, A Lump Sum price for any of these items shall not be accepted.

5. If any item, for which a quantity of work is listed is not priced by the Contractor, it shall be understood
that due allowance has been made in other items for the cost of the activity which has not been
priced.

6. Erosion and sedimentation control measures are measured and paid in accordance with the
Specification for CONTROL OF EROSION AND SEDIMENTATION.

7. Excavation and Geotextile material is measured and paid in accordance with the Specification
applicable to the particular activity.

8. Unsuitable material removal is measured and paid in accordance with the Specification for
EARTHWORKS.

9. Concrete work for outlet structures is measured and paid in accordance with this Specification and
not in the Specification for MINOR CONCRETE WORKS.

10. Miscellaneous minor concrete work not included in the pay items in this Specification shall be in
accordance with pay items described in the Specification for MINOR CONCRETE WORKS.

Pay Item C230(a) SUBSURFACE DRAINAGE

1. The unit of measurement shall be per linear meter measured along the centreline of each particular

subsoil drain and shall be the plan length between centres of drainage structures or outlets

2. The schedule of rates shall include
- supply
- setting out and associated survey work
- replacement for over excavation for any reason
- control of stormwater run-off, temporary drainage and erosion and sedimentation control
- connections, markers, fittings and seamless tubular filter fabric where specified
- excavation and backfilling
- laying
- jointing (inc. connections)
- selected filter material
- embankment material trench backfilling
- supply placing and securing of the geo-textile material
- cleanout structure constructed in accordance with the drawings
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ANNEXURE C230A

SLOTTED PIPES FITTED WITH SEAMLESS TUBULAR FILTER FABRIC

1. PROCEDURE FOR FITTING SEAMLESS TUBULAR FILTER FABRIC TO SLOTTED PIPE

Seamless tubular filter fabric shall be fitted to slotted pipe immediately before the slotted pipe is to be laid in its final
position in the work.

The filter fabric shall be initially pulled over and onto a short length of smooth pipe of internal diameter between 20mm
and 30mm greater than the external diameter of the slotted pipe to be enclosed by filter fabric. The short, larger
diameter pipe shall be referred to as the 'mandrel'.

The pipe to be enclosed by the filter fabric shall be passed through the mandrel. The filter fabric shall be slipped on to
the pipe as the pipe emerges from the mandrel leaving enough overhang of the filter fabric to make a suitable joint with
the filter fabric on the adjacent pipe. The filter fabric shall be firmly held to the forward end of the pipe so that it can not
slip back along the pipe.

The pipe shall be pulled right through the mandrel allowing the filter fabric to progressively slip over the pipe. The filter
fabric shall be restrained from easily slipping off the mandrel thus ensuring the filter fabric is stretch fitted onto the pipe.

When the end of the pipe emerges from the mandrel, the filter fabric shall be clamped to that end of the pipe so that the
filter fabric can not slip down the pipe. The filter fabric shall remain clamped to each end of the pipe to ensure the filter
fabric remains stretch fitted onto the pipe when the pipe is placed in its final position in the drain. The filter fabric shall be
cut cleanly leaving enough overhang off the end of the pipe to make a fully covered join with the filter fabric on the
adjacent pipe when the pipes are installed in the drain.

2. PRECAUTIONS TO BE TAKEN WHEN USING SLOTTED PIPE FITTED WITH SEAMLESS TUBULAR
FILTER FABRIC

Slotted pipe fitted with seamless tubular filter fabric shall not be dragged over the ground. If carried, the pipe shall be
lifted clear of the ground and the filter fabric shall be protected from damage at all times.

Seamless tubular filter fabric which has been so damaged as to affect its filtering properties shall be removed from the
pipe and replaced with undamaged filter fabric.

If at any time during the installation of a slotted pipe it is found that the enclosed filter fabric has become loose on the
pipe it shall be restretched to its correct position. If restretching causes any damage to the filter fabric, the damaged
filter fabric shall be removed from the pipe and replaced with undamaged filter fabric.
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