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Foreword

Department of Works (DoW) is the main technical arm of the Government, responsible for
management and development of Papuan New Guinea’s National Road Network (NRN)
which provides the enabling environment to foster economic and social development. The
Department is also responsible for developing and maintaining highway engineering and
building standards as well as specifications for road and bridge construction works.

Since the development of the Road and Bridge Works Specification in 1978, supplementary
specifications were continuously added where appropriate, to address the maintenance works
in DoW’s maintenance works contracts. Delivering high quality road works is paramount to
DoW, as it continuously seeks to improve value for money in road maintenance activities.
DoW has recently developed the Highway Maintenance Specification (HMS), focused
specifically on setting and enforcing appropriate standards for road maintenance works
throughout the country. The Highway Maintenance Specification is a stand- alone document
that will complement the Road and Bridge Works Construction Specifications. In that
context, the clause numbering in Road and Bridge Works Construction Specification ends at
Clause 21 and the Highway Maintenance Specification commences from Clause 51. The gap
in the clause numbering allows for additional clauses to be added later where appropriate in
the Construction Specification.

This Highway Maintenance Specification is an important part of Department’s continuous
development drive, to achieve its long-term object of a sustainable national road network as
captured in the National Road Network Strategy.

Proposed amendments for consideration on this Highway Maintenance Specification should
be sent to First Assistant Secretary (Design Services), Department of Works, P O Box 1108,
Boroko , National Capital District.

avid Wereh
Secretary -Departmeént of Works PNG
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Specification 51.1
Definitions & Interpretations

51.1 DEFINITIONS & INTERPRETATIONS

51.1.1 GENERAL

All definitions, employee titles and Department descriptions are subject to change based on prescribed
operational parameters.

51.1.2 DEFINITIONS & INTERPRETATIONS
51.1.2.1  ACTIVITY

"Activity" shall mean the amount of related Work that applies to a specific roadway maintenance operation
and may involve one or more bid items.

51.1.2.2 ADHESION AGENT
A substance used for the purpose of promoting the adhesion between binder and aggregate.
51.1.2.3 BASE

That layer of pavement immediately above the subgrade or sub-base and/or below the bituminous surfacing
extending for the full width of the traffic lanes.

51.1.24 BIDITEM

"Bid Item" shall mean the quantity of Work for which a single unit price is paid.
51.1.2.5 BORROW PIT

An excavation outside the formation limits for obtaining fill, gravel, rock and rubble.
51.1.2.6 CARRAIGEWAY

That portion of a road for the use of vehicles, that is between kerbs or barriers where these are provided,
including shoulders and auxiliary lanes.

51.1.2.7 CATCH DRAIN

A surface channel constructed along the high side of a road or embankment, outside the batter, to intercept
the water.

51.1.2.8 COLD MIX ASPHALT

A premix, blended from bitumen, aggregate, sand, and mineral filler, and having a flux oil in the binder. It
is workable at ambient temperatures.

51.1.2.9 CONTENT
Dry mass of the material, at which maximum modified dry density is obtained with the stabiliser added.
51.1.2.10 CONTRACT

"Contract" shall mean the written agreement covering the performance of the Work and the supplying of
labour, equipment and material required to complete the Work, and shall include, without limiting the
generality of the foregoing, the Contractor's Proposal, Security, Plans, Specifications, Special Provisions,
notices, supplemental specifications, specification amendments and all supplemental agreements required
to complete the Work.

51.1.2.11 CONTRACTOR

"Contractor" shall mean the person agreeing to perform the Work set out in the Contract.
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Specification 51.1
Definitions & Interpretations

51.1.2.12 CONTRACTOR’S BID

"Contractor’s Bid" or "Bid" shall mean the document submitted by the Contractor in response to the
Employer's Invitation for Bids.

51.1.2.13 COARSE GRAINED AGGREGATE

Where the average grain size of the constituent minerals is > lmm. The average grain size is determined
optically under a petrographic microscope.

51.1.2.14 CUTTER
A light petroleum distillate (kerosene) added to bitumen to temporarily reduce its viscosity.
51.1.2.15 DEPARTMENT

"Department" shall mean the Department of Works, which is a Department of the Government of Papua
New Guinea.

51.1.2.16 DRY DENSITY RATIO

The percentage ratio of the field dry density of a material to the modified maximum dry density of that
material. This property is also termed Relative Compaction.

51.1.2.17 EMPLOYER

“Employer”, for the purpose of these Specifications, shall mean the Independent State of Papua New
Guinea

51.1.2.18 EMPLOYER’S REPRESENTATIVE

“Employer’s Representative”, shall mean the person named in the Contract as representing the Employer,
for the purpose of administering the Contract.

51.1.2.19 ENGINEER

The "Engineer" shall mean the person designated by the Employer’s Representative to administer the
Contract, and shall include a person authorized by the Engineer to perform, on his behalf, any of his
functions under the Contract.

51.1.2.20 ENGINEER’S REPRESENTATIVE

"Engineer’s Representative" shall mean the person, agent or official authorized by the Engineer to perform,
on his behalf, any of his functions under the Contract.

51.1.2.21 EXOTIC PLANTS
Any plants not native to Papua New Guinea.

51.1.2.22 FINE GRAINED AGGREGATE

Where the average grain size of the constituent minerals is < Imm. The average grain size is determined
optically under a petrographic microscope.

51.1.2.23 FLUXING

A petroleum distillate (diesel) used to produce a long term reduction in the viscosity of a binder.
51.1.2.24 FLUX OIL

A petroleum distillate (diesel) used to produce a long term reduction in the viscosity of a binder.
51.1.2.25 FORMATION WIDTH

The width of cut or fill, including table drains, out to the points of any batters.
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Specification 51.1
Definitions & Interpretations

51.1.2.26 HERBICIDE
A chemical formulation for control and eradication of vegetation and weeds.
51.1.2.27 HOT MIX ASPHALT

A hot mixed homogeneous blend of bitumen, aggregates, sand, and mineral fillers produced at an approved
asphalt plant. It is delivered, placed and compacted hot.

51.1.2.28 JOB MIX

The mix utilised for asphalt surfacing which is determined from laboratory testing of proposed materials
and complies with the specified properties.

51.1.2.29 MATERIAL

"Material" shall mean all or any part of the commodities or other item used or expended in the prosecution
of the Work and includes materials furnished by the Contractor or by the Department for use by the
Contractor. 51.1.2.30 MULCH

Stable material spread as a surface treatment to reduce soil erosion, water loss, and weed invasion.
51.1.2.31 NATIVE PLANTS

Plants that are natural to Papua New Guinea.

51.1.2.32 OFFLET DRAIN

A diversion from a table drain to a point where the water will dissipate.

51.1.2.33 OPTIMUM MOISTURE CONTENT

The amount of water by mass, expressed as a percentage of the dry mass of the material, at which
maximum modified dry density is obtained with the stabiliser added.

51.1.2.34 PAVEMENT

That portion of a carriageway, including the traffic lanes and shoulders, placed above the sub grade for the
support of, and to form a running surface for, vehicular traffic.

51.1.2.35 PAVEMENT PROFILING

The use of a pavement profiler to remove worn, oxidised, aged or out of shape pavements, and for
correcting poor surface conditions to make the pavement suitable for re-sheeting or resealing.

51.1.2.36 PLANS

"Plans" shall include all drawings or reproductions of drawings provided by the Department and pertaining
to the Work.

51.1.2.37 PRECOATING MATERIAL
A material used for precoating aggregate to promote adhesion of bitumen.
51.1.2.38 RECONSTRUCTION PATCHING

Repairs with profiling, dig-out and/or squaring up, may be confined to the surface course or extend through
all courses.

51.1.2.39 REGULATION PATCHING

Surface repairs and shape correction without dig-out and/or squaring up, will usually not be straight sided
due to irregularities in the pavement and feathering repair techniques.

51.1.2.40 ROCK

Hard naturally occurring elastic material which is not significantly affected by immersion in water and
cannot be dug with construction equipment normally used for the particular operation.
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Specification 51.1
Definitions & Interpretations

51.1.2.41 ROUGHNESS
The roughness of the finished road surface in counts/km as measured by a Roughness Meter.
51.1.2.42 SHOULDER

The portion of the carriageway beyond the traffic lanes and contiguous and flush with the surface of the
pavement.

51.1.2.43 SPECIFICATIONS

"Specifications" shall include all specifications and Plans and the directions, schedules, Special Provisions
and requirements contained herein, together with all written agreements made or to be made, pertaining to
the method and manner of performing the Work, or to the quantities or quality of Material to be furnished
under the Contract.

51.1.2.44 STOP BERM

An independent blockage of a table drain or a diversion of flow into a culvert.
51.1.2.45 SUBGRADE

Top 150 mm of material below subgrade surface.

51.1.2.46 SUBGRADE SURFACE

The prepared surface immediately beneath the pavement and shoulder layers.
51.1.2.47 SURFACE FORMATION

The formation of a road from material generally cut from the table drains.
51.1.2.48 TABLE DRAIN

The side drain of a road adjacent to the shoulders, having its invert lower than the pavement base and being
part of the formation.

51.1.2.49 TABLE DRAIN BLOCK

A block constructed in a table drain to divert water into an offlet drain.
51.1.2.50 VEGETATION

Refers to any plant growth, grasses, shrubs or trees in the area to be treated.
51.1.2.51 WEARING SURFACE

The section of pavement upon which the traffic travels. This includes the layer(s) of asphalt or spray seal in
a flexible pavement above the base.

51.1.2.52 WEEDS
Refers to undesirable vegetation in the area to be treated.
51.1.2.53 'WINDROW

A shallow ridge of material formed by the action of a grader, or other blade, during in situ cutting or
mixing operations.

51.1.2.54 WORK

"Work" shall mean all or any part of the work to be performed by the Contractor under the Contract, as
directed by the Engineer, whether complete or incomplete, and any or all of the equipment, Material and
labour supplied by or for the Contractor.
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Specification 51.2
General Specifications

51.2 GENERAL SPECIFICATIONS

51.2.1 SCOPE OF WORK

This Specification sets out the general requirements for the performance of maintenance operations on
roadways and bridges under the jurisdiction of the Department of Works. The requirements for
maintenance will be identified and scoped by the Department the Work required will usually be defined in
the Special Provisions. However, the Contractor shall respond directly to emergency situations relating to
the safety of the travelling public.

The limits of the Contract will be specified on a geographical basis, as indicated in the Special Provisions
in the Contract documents.

51.2.2 EQUIVALENCY OF STANDARDS AND CODES

Wherever reference is made in the Contract to specific standards and codes to be met by the goods and
materials to be furnished, and work performed or tested, the provisions of the latest current edition or
revision of the relevant standards and codes in effect shall apply, unless otherwise expressly stated in the
Contract. Where such standards and codes are national or relate to a particular country or region, other
authoritative standards that ensure a substantially equal or higher quality than the standards and codes
specified shall be accepted subject to the Engineer’s prior review and written consent. Differences between
the standards specified and the proposed alternative standards shall be fully described in writing by the
Contractor and submitted to the Engineer at least 28 days prior to the date when the Contractor desires the
Engineer’s consent. In the event the Engineer determines that such proposed deviations do not ensure
substantially equal or higher quality, the Contractor shall comply with the standards specified in the
documents.

51.2.3 SITE MEETINGS

Meetings are to be held at the Site as convened by the Engineer at a minimum interval of once every
month. Site Meetings are to be attended by the Contractor or his accredited representative, together with the
Engineer or his representative, and may include the Employer’s representative(s).

51.24 PROTECTION OF PRIVATE PROPERTY

All private property, including gardens, existing fences, trees, structures, etc. not within the Site are to be
protected from damage, if necessary by the erection of temporary fences provided at the Contractor’s
expense. No plants, trees, fences, or other structures are to be removed without the written consent of the
Engineer, and if any item not instructed to be removed or altered by the Engineer is damaged, the
Contractor shall be responsible for that item’s repair, replacement or the cost of compensating the owner of
the said property or item.

51.2.5 COMPENSATION NEGOTIATION

Any compensation for the loss of trees, gardens, or any other item required for the Works or clearly
required by the Contract or instructed by the Engineer or his accredited representative, shall be negotiated
by the Employer. The Contractor shall not enter into such negotiations or make any statement, written or
verbal, that may prejudice future negotiations for compensation.

The Contractor is responsible for sourcing and extraction of all materials required for the Works. All
negotiations, royalty and compensation for the access to, and acquisition of the said materials, and any
related loss or damage to life and or property, shall be the responsibility of the Contractor.
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Specification 51.2
General Specifications

51.2.6 CONTRACTOR’S STAND DOWN TIME

A Provisional Sum has been included in the Bill of Quantities for ‘Stand-Down Time’. The Contractor is
required to include a daily rate for ‘Stand-Down Time’ against this Bill of Quantities Item. The daily rate
shall represent the cost of ‘Stand-Down’ to the Contractor, including allowances for loss of profit, which
would otherwise be earned but for a delay as defined by this Clause.

Under the provisions of this Clause, the Contractor may submit a claim as stated above for any delays that
are agreed “Compensation Events” as defined by GCC Clause 44. Delays due to the reasons mentioned
hereunder shall not be deemed as delays that the Contractor shall be entitled to, under the provisions of this
Clause:

(a) Delays caused by or related to normal natural causes such as rain, wind, earthquake, etc;

(b) Delays due to any instruction by the Engineer to the Contractor, for failing to comply with any of the
requirements of the Contract.

Any such delay or claim for such delay shall be registered with the Engineer in writing within 24 hours
from the commencement of such delay.

51.2.7 CONTRACTOR'S WARRANTY

During the warranty period, the Contractor shall warrant the Work to be free from any defect or failure and
to withstand climatic, maintenance and normal operational conditions. The warranty period for the Work
shall be as specified in the Technical Specification applicable to the Work performed. The warranty period
shall commence on the date of completion of the Work as determined by the Engineer.

The Contractor shall, at his own expense, repair any such defect or failure which occurs in the Work prior
to the expiry of the warranty period. The Engineer and/or the Contractor will identify the warranty items
during the warranty period and document the repairs required. The Contractor shall make these repairs
promptly and in accordance with the method laid out in the Contract, and shall give the Engineer prompt
notice of the repair performed.

The warranty period applies to the original work and once repaired in accordance with the Contract, the
warranty period for the repaired work will not extend beyond the original expiry date. The repair of the
warranty items will normally take place within the warranty period, the Engineer, however, may approve
the repair work taking place outside the warranty period if the Contractor is delayed as a result of
circumstance beyond his control.

If the Contractor fails to do the repairs promptly or to the satisfaction of the Engineer, the Engineer may
then make other arrangements to have the repairs done, the cost of which shall be a debt due and owing by
the Contractor to the Employer, which the Engineer will deduct from monthly progress payments due the
Contractor or draw funds from the performance security provided by the Contractor.

51.2.8 MOBILIZATION AND DEMOBILIZATION
Allow in the tender for establishment on site, including, but not necessarily limited to, the following:
51.2.8.1  Mobilisation

Transportation and establishment on site, including all ongoing costs, of all the requirements to complete
that stage of the work. Mobilisation will not be paid for work within 20 kilometres of the regional post
office.

51.2.8.2 Demobilisation

Removal and transportation from site of all temporary and construction facilities and equipment.
Restoration of the site, on Practical Completion of the works, compatible with environs.
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Specification 51.2
General Specifications

51.2.8.3  Camp Site/Compound/Workshop

Obtain written permission from the owner or lessee of the land.
Pay all costs associated with the use of the site(s).

Maintain all facilities in good condition.

Remove all facilities, unless otherwise agreed in writing with owner or lessee of land, and restore the site to
a clean and tidy condition upon completion of the works.

Assume all responsibility for any current and consequential damage caused to the site as a result of
occupation.

The Contractor shall at his own cost have his manpower and equipment mobilized and ready to commence
Work on the date and time specified in the Contract for Time of Commencement or prior to Latest Start
Date.

Upon expiration of the Contract, the Contractor shall, at his own expense, demobilize his manpower and
equipment within 7 calendar days of the Contract termination date.

51.2.9 UTILITIES, HINDRANCE AND DELAYS

During pre-bid site inspection, the Contractor shall be responsible for identifying instances where Utilities
may hinder the Works and make allowance in their bid for relocation of utilities where required.

Where utilities hinder the Works, the Contractor shall advise the Engineer in an acceptable format of the
requirement for relocation of utilities. Upon receipt of notification from the Contractor, the Engineer will
arrange with the utility owners or operators to adjust their utility installations as necessary, within or
adjacent to the Work. The Contractor and the utility owners or operators shall meet in the presence of the
Engineer to agree on the scope, the schedule and the cost of the adjustment. All such adjustments will be
made by the owners or operators, except as otherwise agreed to by between the Contractor and the utility
owners or operators, or as provided for in the Special Provisions, or as specifically noted on the Plans. The
utility adjustment will be paid for by the Contractor, except as otherwise agreed to between the Contractor
and the utility owners or operators.

No additional compensation will be paid by the Department for any delay, inconvenience or damage
sustained by the Contractor which is caused by the existence of or adjustment to the utilities. However, if
the Work cannot be done in the ordered completion time, an extension will be granted.

The Contractor shall consider in his scheduling those items of the Work essential to the adjustment of the
utilities, and the Work shall be scheduled and performed at the time required to accommodate these
adjustments. No additional compensation beyond that specified on the Contract will be made by the
Engineer.

51.2.10 SAFEGUARDING UTILITY INSTALLATIONS
51.2.10.1 Contractor's Responsibility

The Contractor is responsible for safeguarding all existing and relocated utility installations during the
progress of the Work and is liable for any damage to the utility resulting from performance of the Work.

51.2.10.2 Liaison and Location

The Contractor shall ensure that all utility installations are located and clearly marked on the ground before
commencing operations. The Contractor is responsible for contacting all affected utility owners or
operators to determine the existence and location of all utility installations, maintaining liaison with the
utility owners or operators concerning the adjustment of all utilities and coordinating his operations in
compliance with Section 51.2.9, Utilities, Hindrances and Delays.
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Specification 51.2
General Specifications

51.2.10.3 Precautionary Measures

The Contractor shall take all precautionary measures as may be necessary when working over, under, or
adjacent to utility installations, whether above or below ground, and shall control his equipment and
method of operation to prevent damage to any utility and its appurtenances.

Under no circumstances shall the Contractor carry out any operations over or adjacent to any utility until
the required adjustments and protection as required for the proposed Work have been completed.
Additionally, the Contractor shall provide at least 48 hours notice to the utility owner or operator in
advance of commencing operations in that area. After completion of the utility Work by the utility owner or
operator, the Contractor shall continue to work in close liaison with the utility owner or operator and, if the
utility owner or operator so requires, ensure that a representative of the affected utility owner or operator is
present at all times during active equipment operations at that location. The Contractor shall ensure that no
equipment crosses or operates over or under any utility installation at locations other than where required
protection has specifically been provided, and shall work in close cooperation with the utility owner or
operator in the execution of the Work. When the Work is in the vicinity of any unprotected utility
installation, the Contractor shall exercise extreme caution to ensure that the utility installation is not
damaged by the equipment or applied loads. When haul roads or equipment crossings are required, it shall
be the Contractor's responsibility to determine, provide and install any protective works necessary and to
observe any other necessary precautions.

51.2.11 STAKES, MARKS AND ENGINEERING TESTS

Stakes or marks may be set by the Engineer to define the location, alignment, elevation, and grade required
for the Work. The Contractor shall give the Engineer ample notice of the time and place where the stakes or
marks will be needed. The Contractor shall protect, and shall not remove or destroy or permit to be
removed or destroyed, the stakes or marks placed on or about the Work by the Engineer.

The Contractor shall satisfy himself before commencing the Work as to the correctness and meaning of all
stakes and marks.

When the Engineer provides to the Contractor summaries of engineering test results taken on or about the
Work by the Engineer, the Contractor shall satisfy himself as to the meaning and correctness of the
engineering test results.

The Contractor shall not take advantage of any apparent error or omission in the Plans, Specifications,
stakes, marks, engineering tests, or other measurements done or provided by the Engineer, but shall
immediately bring such apparent error or omission to the attention of the Engineer. The Engineer will
make corrections and interpretations as may be necessary for the fulfilment of the Plans and Specifications.

The Engineer will consider claims for payment of the Contractor's documented extra costs which have
resulted from incorrect stakes, marks or engineering tests that neither the Contractor nor the Engineer has
recognized in time to prevent the occurrence of such extra costs or that have been drawn to the attention of
the Engineer by the Contractor but have not been corrected in a reasonable period of time.

51.2.12 VOLUNTARY "PARTNERING"

It is the Department's intention to encourage the foundation of a cohesive relationship between the
Contractor and its principal subcontractors and suppliers. The working relationship will be structured to
draw on the strengths of each organization to identify and achieve common goals. The objectives are
effective and efficient Contract performance and completion of the Work within budget, within the
specified time, and in accordance with the Plans and Specifications.

The working relationship, to be called "Partnering", will be bilateral in make-up, and participation will be
totally voluntary. The Department considers Partnering a critical and key process to the success of the
maintenance outsourcing initiative. Any cost associated with implementing this process will be agreed to
by both parties and will be shared equally. Each party will be responsible for its own staff's wages during
partnering workshop sessions.
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The Contractor shall provide notice to the Engineer within 7 days of receipt of the Contract, signed by the
Engineer, as to his intentions regarding Partnering.

The establishment of a Partnering agreement for the Contract will not change the legal relationship of the
parties to the Contract nor relieve either party from any of the terms of the Contract.

51.2.13 COMMUNICATIONS SYSTEM

The Contractor will be responsible for providing, at his cost, mobile radio units, mobile or fixed telephones
and other required hardware, so that communication access is available to the site and each of the
Contractor’s key personnel.

The cost of all telephone access charges, as well as the cost of installation, removal and maintenance of the
radios and or telephones from the site and equipment is the responsibility of the Contractor.

51.2.14 Communication with Outside Agencies and the Public
51.2.14.1 General

The Contractor, upon receipt of an enquiry related to the Works from other parties, shall note the name,
address and telephone number of any such party. The Contractor shall, upon request provide such party
with the Engineer's address and telephone number. Copies of this information will be provided to the
Engineer upon request.

51.2.14.2 Emergency Communications

Prior to starting Work on the Contract, the Contractor shall provide the Engineer with telephone numbers of
his authorized personnel and the order in which they are to be contacted. The Contractor shall provide the
Engineer with an updated list as needed to ensure accuracy.

The Engineer will provide the Contractor with a list of Department representatives and the order in which
they are to be contacted. The Engineer will update the list as needed to ensure accuracy.

When contacted by emergency services such as the Police, Fire Departments, or representatives of Disaster
Services, concerning an emergency situation, the Contractor shall cooperate with the request and respond
as necessary.

51.2.14.3 Vehicle Markings

The Contractor shall ensure that the Contractor’s name and contact telephone number are prominently
displayed on the sides of all of his vehicles involved in the Work.

51.2.15 COMPLIANCE WITH LAWS AND REGULATIONS

The Contractor shall, in the performance of the Work, comply with the requirements of the laws in force in
Papua New Guinea.

In performing the Work, the Contractor shall comply with all applicable statutes, regulations, by-laws, and
lawful orders and directives of the respective governmental authorities having jurisdiction. The Contractor
shall obtain any permits, licenses, approvals or consents necessary for the Work or the Materials, and shall
pay any tax, levy, fee or other like charge required to be paid in order for the Contractor to perform the
Work or for the Department to use the Materials.
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51.2.16 PAYMENT BY WEIGHT
51.2.16.1 Supply of Platform Weigh Scales and or other Weigh Scales

When payment by weight is specified, the Engineer will determine whether or not a platform weigh scale is
required.

If the Engineer requires the use of a platform weigh scale and a suitable platform or silo weigh scale exists
within reasonable proximity of the worksite or haul route, such a weigh scale would normally be used. In
these situations the Department will compensate the Contractor for any additional costs incurred in
obtaining access to and using the weigh scale. Such costs will be established to the mutual agreement of
the Engineer and the Contractor, prior to commencement of the Work.

If the Engineer requires the use of a platform weigh scale and a suitable platform or silo weigh scale does
not exist in the area, the Engineer may require the Contractor to provide a platform weigh scale. In these
situations, the Department will compensate the Contractor for the supply and use of a platform weigh scale
(including a scale house and scaleperson) as a Variation to the Work.

If the Engineer does not require the use of a platform weigh scale, the Contractor shall have the option of
having measurements made in cubic metres and converted to tonnes using the applicable Department
specified conversion factor or, providing and using any type of scale which is capable of accurately
weighing the material. In these situations, if a scale is used, the costs associated with the provision and use
of the scale will be considered incidental to the Work and will not be paid for separately.

51.2.16.2 Operating Standards for Platform Weigh Scales and other Weight Scales

All platform weigh scales and any other weight scales used in the Work must be certified by the National
Institute of Standards and Industrial Technology (NISIT) or by a testing organization certified or
recognized by NISIT. The most recent certificate must be displayed on the weigh scale at all times. In the
event a certified weigh scale is modified in any way, the Contractor shall ensure the scale is re-certified
prior to being used.

Prior to use for work identified in a Contract and in each instance that a certified weigh scale is moved and
set up, the Engineer may require the Contractor to "test" the weigh scale using the procedures established
by NISIT. The purpose of this "test" is to ensure the weigh scale conforms to the current standards required
by NISIT. The Engineer reserves the right to be in attendance during the entire testing process. When such
testing has been ordered, the Contractor shall provide the Engineer with reasonable notice of the date and
time of the "test".

The cost of testing the weigh scale will be considered incidental to the Work and will not be paid for
separately.

51.2.16.3 Verification of the Accuracy of a Weigh Scale

Regardless of the type of weigh scale used the Engineer may, when he deems it necessary, require the
Contractor to verify the accuracy of the weigh scale at any time. The Contractor shall provide all
equipment, facilities and labour required to verify the accuracy of the weigh scale and shall cooperate fully
in the process. Any costs incurred by the Contractor in the verification process will be paid as a Work
Variation if the weigh scale proves to be accurate, otherwise the Contractor shall bear the cost of
verification.

51.2.17 PAYMENT BY VOLUME

When payment by volume is specified, quantities will be based on truck box measurement unless otherwise
specified.

When the Work involves the use of existing stockpiles and the quantity of Material is known through prior
measurement or calculation, the Engineer may direct that the previous quantity be used for calculation of
payments.
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51.2.18 RECORDS OPEN FOR INSPECTION

The Contractor's payrolls, time records, invoices, statements, and any other financial documents, data or
records which may, in the Engineer's opinion, have any relation to the Contract shall at all times be open
for inspection and copying by the Engineer. The Contractor shall assist the Engineer in every possible way
in this inspection.

51.2.19 DATA FOR INFRASTRUCTURE MANAGEMENT SYSTEM

When Work is performed on any highway appurtenance, the Contractor shall furnish appurtenance
inventory data in a format compatible with the Department’s Road Asset Management System (RAMS).
Generally, the data shall be submitted on forms provided by the Department and shall be provided on but
not be limited to, the following appurtenances: signs, lighting facilities, culverts, line painting, pavement
messages, guardrail, traffic signals, crash barriers, rumble strips and other miscellaneous items.

51.2.20 OWNERSHIP OF DATA

Data and information provided by the Department to the Contractor during the performance of the Work
shall remain the property of the Department.

Copyright and ownership of all data collected and provided, and in all drawings prepared by or on behalf of
the Contractor during the performance of the Work shall become the sole property of the Department.

51.2.21 CONFIDENTIALITY

The Contractor shall treat data and information concerning the Department or third parties, or the business
activities of them, as confidential and not disclose, copy, use, or permit the use of it at any time or in any
way, other than for the purpose of performing this Contract. The Contractor shall not communicate any
matters concerning the Work to any member of the public or any news medium, whether the press or radio
or television, without the prior written consent of the Engineer.

The Contractor shall limit the disclosure of confidential information to those persons to whom such
disclosure is strictly necessary for the performance of the Contract and shall ensure that those persons are
bound by obligations of confidentiality equal to those contained in this section.

The Contractor shall not use the name of the Department in whole or in part, in publicity releases,
advertising or promotion of the Contractor's business without the Department’s written consent.

51.2.22 FACILITIES

The Contractor is ultimately responsible to provide all facilities and stockpile sites necessary to meet the
requirements of the Contract.

In all facilities or sites including those provided by the Contractor, the Contractor shall conduct all
activities in compliance with the Environmental Act 2000.

51.2.23 DISPOSAL SITES

The Contractor shall be responsible for identifying and using proper disposal sites, including obtaining all
necessary approvals from the Engineer and appropriate jurisdiction or authority. In addition, when
requested by the Engineer, the Contractor will provide information on the disposal site such as location and
haul distance to the site.

Department of Works October 2017



Specification 51.2
General Specifications

51.2.24 EQUIPMENT AND MATERIALS
51.2.24.1 Equipment

The Contractor shall supply all equipment necessary to complete the Work. When specific types of
equipment are required, such equipment will be specified in the Technical Specifications.

All equipment supplied must meet the required mechanical safety standards for the applicable acts and
regulations.

51.2.24.2 Materials

The Material requirements specified in the respective Technical Specifications refer to the most commonly
used products. In the event that the Contractor and the Engineer agree to the use of a product/material
which was not specified at the time of Contract award, the Contractor and Engineer may negotiate a new
unit price for the Work.
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Specification 52.1
Traffic Control and Temporary Signing

52.1 TRAFFIC CONTROL AND TEMPORARY SIGNING

52.1.1 GENERAL

The Work consists of accommodating traffic through work areas and the installation, maintenance and
removal of temporary signing which is specifically related to construction/maintenance operations and
which is generally removed when the Work is completed or the situation returns to normal. The Contractor
shall implement traffic accommodation controls on all aspects of the Work to ensure the safety of the
workers and the motoring public and all signing shall be provided in accordance with the Department’s
Safety Guidelines Policy and Safe Traffic Control at Road Works manual.

Some maintenance work has a minimal impact on traffic flow and therefore may not require full signing
and/or traffic accommodation under all circumstances. Examples which may fall into this category are:

e removal of isolated debris (tire treads and other small objects);

e removal of small animals from the roadway;

e spontaneous filling of sporadic potholes (involving at least two workers);
e washing delineators or signs; and

e other work which is entirely off the roadway surface

The Engineer will identify Work in this category. However, agreement that complete signing is not
necessary, does not release the Contractor from the obligation to keep the work site safe for both workers
and the travelling public.

52.1.2 STANDARDS

Conform to the following Standards and Publications unless specified otherwise:

AS 1742.3-2002  Manual of uniform traffic control devices — Traffic control devices for works on roads
AS 1742.10-1990 Manual of uniform traffic control devices — Pedestrian control and protection

DOW STC-RW  Safe Traffic Control at Road Works — Manual

DOW STC-FG Safe Traffic Control at Road Works — Field Guide Manual

AP-G30/02 Road Safety Audit (2™ Edition)

52.1.3 HOURS OF WORK

All Work within the right-of-way shall be performed during daylight hours only, unless it is provided
otherwise in the Technical Specifications or unless adequate lighting exists which provides visibility of at
least 700 metres and prior approval of the Engineer is obtained. Emergency work may also be carried out
during hours of darkness with the approval of the Engineer.

No Work shall be performed within the right-of-way when the visibility is less than 700 metres, unless
otherwise specified in the Technical Specifications or approved by the Engineer.

52.1.4 THIRD PARTY ACCIDENT REPORTING

The Contractor shall immediately notify the Engineer of any accidents involving his or his sub-contractors
vehicles or equipment or that occur in a Work Zone, and which involve a fatality, serious personal injury,
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or 3" party property damage in excess of K1,000 or as specified in the Motor Traffic Act, or any act or
regulation that replaces the Motor Traffic Act Provisions. The Contractor shall investigate the accident
(including those of his sub-contractors) and complete a detailed accident report in a form satisfactory to the
Engineer within 72 hours of knowledge of the accident. (Report to include photos, details of site conditions,
records of signs, etc.).

52.1.5 MATERIALS

The Contractor shall supply signs, sign posts, weighted stands and any other materials necessary to
complete the Work.

Temporary signs shall conform to required standards, in shape, colour and size. The orange portion of all
signs, barricades and other traffic control devices shall be fully reflectorized using High Brightness,
Retroreflective, Non-Metallized, Prismatic Sheeting Material which incorporates durable, transparent,
fluorescent pigment and meets the requirements as shown in the Department’s Recognized Products List.
All other colours of sheeting material shall be Type III, High Intensity meeting the requirements of ASTM
D4956. Standards for colours, shapes and sizes are referenced in the Standards for Signs.

52.1.6 TRAFFIC CONTROL PLAN

When required by the Contract or Engineer and prior to commencement of the Work, the Contractor shall
prepare Traffic Control Plans detailing the measures he proposes for the Control of traffic throughout work
zones for the various highway maintenance activities. Each Traffic Control Plan shall be in compliance
with the Department of Works Safety Guidelines, Safe Traffic Control at Road Works Manual and Field
Guide, AS 1742 and shall be subject to the Engineer’s approval.

The Engineer may allow the use of a single Traffic Control Plan for multiple occurrences of similar
highway maintenance activities. Typically, this may be appropriate in situations where there are no
significant differences in the site specific issues to be addressed for each occurrence of the activity.

The various maintenance activities for which Traffic Control Plans will be required and the timing of the
submission of the Plans by the Contractor will be determined by the Engineer at the pre-commencement
meeting.

The Contractor’s Traffic Control Plan shall include but is not limited to the following:

(a) a general description of traffic control measures and procedures including the provision and
maintenance of detours, materials, equipment and Traffic Controllers;

(b) graphic plans of each work sector, showing the location of the work and traffic control measures,
including the separation of public traffic, construction traffic and the work area, signage configurations
and locations and traffic control points, for each work situation or scenario;

(c) written confirmation of the methods or procedures being uOsed by the Contractor to address specific
safety related issues or situations within each work zone.

(d) description of the Contractor’s traffic control organization with clear job descriptions, functions,
responsibilities, authority, record keeping and reporting procedures;

The Contractor shall attach a clear and measurable cost breakdown for the provision and implementation of
his traffic control plans to the Bill of Quantities, and post the total cost on the Bill of Quantities.

52.1.7 PROCEDURES
52.1.7.1 General
Work shall not commence until all necessary traffic control devices and/or detours are in place.

The Contractor shall make suitable provisions, including the use of detours, to accommodate all vehicular
and pedestrian traffic safely with a minimum of inconvenience through or around the Work. The
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Contractor shall provide, install, maintain and protect traffic control devices such as signs, barriers, fences,
lights, and such other methods, including the use of flagpersons, as may be required. Traffic control devices
shall be moved and kept as close to the work area as practical, as the Work proceeds.

The Contractor shall remove or cover all traffic control devices when they are not essential for the safe
control of traffic.

The Contractor shall coordinate traffic control measures with those of other forces at or adjacent to the
Work, as required, to accommodate traffic safely and conveniently. This shall not relieve the Contractor of
the responsibility for the safe control of traffic over the whole of the Work.

52.1.7.2 Signing

When signs require frequent moves, portable type signs, mounted on weighted stands, may be used.
Portable signs shall be placed on the shoulder of the road such that the face of the sign is fully visible to
oncoming traffic and the bottom of the sign is not less than 0.3 m above the road surface. The stands shall
be securely weighted and erected against being blown over by prevailing winds or gusts from passing
vehicles.

Non-portable signs shall be conspicuously posted, and erected at right angles to the roadways, with the
bottom of the sign at a height of 1.5 m above the roadway surface, and not less than 2 m nor more than 6.0
m from the nearest traffic lane.

During periods of darkness, signs indicating hazardous conditions and signs requiring increased attention
shall be marked with flashers.

Temporary signs shall be erected and maintained in accordance with the latest edition of the Department's
Safety Guidelines, Safe Traffic Control at Road Works Manual and Field Guide.

The Department may issue updates for specific types of Work not shown in the Safety Guidelines. In the
interim, the Contractor shall propose a typical signing drawing to be reviewed and approved by the
Engineer and this configuration will be followed for the duration of the Work.

Poorly maintained, defaced, damaged or dirty construction signs shall be replaced, repaired or cleaned
without delay. Special care shall be taken to ensure that construction materials and dust are not allowed to
obscure the face of a sign.

Objects within or immediately adjacent to the roadway which constitute a hazard to traffic shall be
identified with appropriate safety hazard markers.

"STOP" signs shall be installed on all subsidiary roads (local, district, municipal, service or approach)
intersecting a Detour Route.

When a reduction in speed is required, signs shall be posted as indicated in the Department’s Safety
Guidelines, Safe Traffic Control at Road Works Manual and Field Guide or relevant Australian Standards.
Signs shall indicate limits as ordered by the Engineer.

All temporary signs shall be removed as soon as possible after the project is completed.
52.1.7.3 Flagpersons

When maintenance operations or work zone conditions cause interruption, delay or hazard to the travelling
public, flagpersons shall be continuously maintained for the direction and control of traffic. The Contractor
shall ensure that flagpersons are instructed in and use proper traffic control procedures appropriate for the
prevailing conditions. Flagpersons shall be properly trained by an instructor recognized by the Road Safety
Council as qualified for this purpose. The Contractor shall produce proof of training to the Engineer upon
request.

Flagpersons shall be dressed in clean white uniforms or coveralls, orange hard hats and fluorescent red-
orange overvests for maximum visibility, and shall be equipped with the traffic control paddles specified in
the Department’s Safety Guidelines, or the relevant Australian Standards. The fluorescent red-orange
overvests shall have 50 mm wide reflective yellow striping with a minimum total length of 60 cm on the
front and 120 cm on the back.
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During hours of darkness, flagpersons shall be additionally equipped with a red signal hand-light of
sufficient brightness to be clearly visible to approaching traffic and flagging stations shall be illuminated by
overhead lighting.

52.1.7.4 Detours
Subject to the approval of the Engineer, detours may be used to carry traffic around the Work.

When traffic is diverted entirely off the right-of-way, the Contractor shall establish or construct and
maintain a detour that shall be complete with signs at every intersection in accordance with the
Department’s Safety Guidelines, Safe Traffic Control at Road Works Manual and Field Guide and the
relevant Australian Standards and field guides.

When the Contractor is directed by the Engineer to use a local road as a detour, the Contractor shall obtain
approval from the local level or provincial government to use the detour, and maintain and restore the
detour to a standard at least equivalent to its original condition. This will include regravelling if required.
The Contractor will be compensated for this Work at the appropriate bid prices. The Engineer will be the
final authority on the condition of the detour.

When the Contractor chooses to use a local road as a detour, the Contractor shall obtain approval from the
local level or provincial government to use the detour and maintain and restore the detour to the condition
required by the local level or provincial government. The local level or provincial government will be the
final authority on the condition of the detour.

52.1.7.5 Removal and Salvage of Existing Signs and Guideposts

All existing signs and guideposts, which are to be removed in the prosecution of the Work shall be
carefully salvaged by the Contractor and maintained in a condition suitable for reinstallation. Critical signs
necessary for the protection of traffic, such as Stop or Yield signs shall be maintained in place.

52.1.8 MODIFICATIONS TO TEMPORARY SIGNING

The Contractor shall be totally responsible for the supply and proper placement of temporary construction
signs. However, in the case of potential danger to the travelling public or other circumstances where the
Engineer determines that signing is inadequate, the Engineer will require changes to the Contractor's
operations to remedy the situation. These changes may involve the use of different types and/or sizes of
signs, modifying the number or locations of signs, and any other modifications or additions required to
protect the safety of the travelling public.

52.1.9 DAILY RECORDING OF TEMPORARY SIGNING

When required by the Engineer, the Contractor shall record the location of all temporary signs and other
traffic control devices. When such recording is required, it shall be performed each day and as the work
zone changes. The Contractor shall record this information on a form suitable to the Engineer and shall
submit the information to the Engineer upon request.

52.1.10 COMPLIANCE

In cases where the Contractor is not in compliance with the specifications and, in the opinion of the
Engineer there is imminent danger to the travelling public, the Engineer has the authority to order the
immediate suspension of Work. Such orders must be made in writing.

In other cases where the Contractor is not in compliance with the specifications but, in the opinion of the
Engineer the infraction is not causing imminent danger to the travelling public, the Engineer will use the
following escalating process to address the situation:

e Issue verbal instructions requiring the Contractor to correct the infraction;

e Issue a written warning instructing the Contractor to correct the infraction;
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e Issue a written order instructing the Contractor to suspend Work until the infraction is corrected to the
satisfaction of the Engineer.

52.1.11 MEASUREMENT AND PAYMENT

The unit measure for the approval of the Contractor’s Traffic Control Plan shall be a lump sum item on
the Bill of Quantities. Payment will be made on approval of the Contractor’s Traffic Control Plan by the
Employer’s Engineer.

The unit of measurement for the implementation and maintenance of Traffic Control Measures shall be
a lump sum item on the Bill of Quantities. Payment will be made upon the Engineer’s certification of the
satisfactory provision and maintenance of detours, materials, equipment and traffic controllers for traffic
control, per work sector as per the Contractor’s conforming Traffic Control Plan, at the completion of the
works in each work sector.

When the Engineer directs that an unplanned detour road be constructed, the costs of constructing and
maintaining the temporary detour and for any required gravelling or dust control of the detour surface will
be paid for at the applicable unit prices bid for the type of Work performed. If there are no applicable unit
prices for the Work the detour surface will be paid for at the applicable Dayworks unit prices bid by the
Contractor.

When the Contractor uses a detour which has not been requested by the Engineer, these costs will be the
responsibility of the Contractor and no payment will be made.
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52.2 WORK SAFETY

52.2.1 GENERAL

The Contractor shall familiarize himself, his staff and his subcontractors with the terms of the Department of
Works Safety Guidelines, Safe Traffic Control at Road Works manual and the Industrial Safety Health and
Welfare Act and Regulations to ensure complete understanding with respect to the responsibilities given and
compliance required. By signing the Contract Agreement, the Contractor acknowledges that he is and assumes
all of the responsibilities and duties as an employer and Contractor as defined by the Department’s Safety
Guidelines, Safe Traffic Control at Road Works manual and the Industrial Safety, Health and Welfare Act, and
that he shall, as a condition of the Contract, comply with the Department’s Safety Guidelines, Safe Traffic
Control at Road Works manual and the Industrial Safety, Health and Welfare Act and the regulations
thereunder.

In the event that the work sites of 2 or more Prime Contractors of the Department coincide, it shall be the
responsibility of the Prime Contractor of this Contract to liaise with all other prime Contractors and jointly
develop a health and safety system or process for the affected work site. If 2 or more Prime Contractors of the
Department cannot agree on a process or system that addresses the safety concerns of all parties, work at the
affected work site shall cease and the matter shall be referred to the Engineer or his representative. Upon
review, the Engineer will decide which Prime Contractor shall be responsible for resolving the disputed safety
issue. Such decision shall be final and binding upon all Prime Contractors.

The Prime Contractor shall, to the extent required by the Department’s Safety Guidelines, Safe Traffic Control
at Road Works manual and the Industrial Safety, Health and Welfare Act and Regulations, establish and
maintain a health and safety system or process to ensure compliance with the Act by his employees, agents and
subcontractors/owner operators.

52.2.2 STANDARDS

Conform to the following Standard and Publication unless specified otherwise:
a. Department of Works Safety Guidelines, Safe Traffic Control at Road Works Manual and Field Guide
b. Industrial Safety, Health and Welfare Act

52.2.3 SAFETY PREQUALIFICATION

Unless provided with a special dispensation by the Employer’s Representative or his delegated representative,
Contracts will be awarded only to Contractors who, prior to the time fixed for opening of bids, have achieved
accreditation/recognition or have enrolled in a safety certification program relevant to road and bridge works
and recognized by Safety PNG. Contractors who have not yet achieved accreditation in such a program, but
have a “Temporary Letter of Certification” (T.L.C.) from Safety PNG, must achieve full certification within 6
months of signing the Contract.

The Employer will verify the Contractor's compliance with this requirement through Safety PNG. It is the
Contractor's responsibility to ensure that his registration in the program is properly documented with the Safety
PNG, and the Department will assume no liability for errors or omissions by Safety PNG in this regard.

The Contractor shall also ensure to his satisfaction that any subcontractors/owner-operators are able to comply
with all health and safety requirements before commencing the Work. The Contractor shall assume all
responsibility for his subcontractors/owner-operators, with regard to health and safety compliance
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52.2.4 WORK SITE HAZARDS & SAFETY PROGRAMME

The Contractor has the responsibility to identify work site hazards and develop a safety programme comprising
the Contractor’s operational occupational safety policies, procedures and plans specific to the Work to ensure
the safety of every person at the construction site and of the public travelling through the site. The Contractor
shall provide copies of these safety policies, procedures and plans to the Engineer for approval, prior to the
commencement of the Work.

The safety programme shall be in compliance with the Industrial Safety, Health and Welfare Act of Papua
New Guinea and the Department of Works Safety Guidelines, Safe Traffic Control at Road Works
Manual and Field Guide, and shall include but is not limited to the following:

(a) Contractor’s Safety Policy and procedures;

(b) description of company’s organization structure, identifying supervisory and safety personnel, job
descriptions, responsibilities, authority and functions;

(c) programme for the dissemination of safety information, material safety data and the conduct of safety
awareness, on site from the start date to the intended completion date;

(d) programme for the regular safety inspection of all plant and equipment;

(e) identification of all work activities on site with clear descriptions of safety procedures and measures to be
implemented during each work activity, including the use of necessary protective equipment for each work
activity;

(f) description of emergency procedures, including responses to accidents and injury, emergency evacuation

plans, the supply, use and locations of First Aid Kits, provisions for rescue and other emergency equipment
and personnel, as may be required by the Engineer;

(g) description of Fire prevention measures and the supply and location of Fire Fighting equipment;

(h) description of the safety programme administrative arrangements, including the flow of and filing of
communications and correspondences, record keeping, investigating and reporting procedures for incidents
resulting in death, injury, loss of work-time, damage to equipment and or property.

The Contractor shall attach a clear and measureable cost breakdown for the provision and implementation of its
safety programme to the Bill of Quantities and post the total cost on the Bill of Quantities.

If the Department of Labour and Employment or their authorized representatives conduct a work site inspection
that results in orders being issued to the Contractor, the Contractor shall immediately supply copies of these
orders to the Engineer.

The Engineer may suspend Work in cases of recognized imminent danger or when the Contractor fails to
comply with safety orders issued, or to rectify previously identified work site hazards. The Engineer's
interpretation of a work site hazard will be considered final in all cases.

52.2.5 ACCIDENT INVESTIGATIONS

In the event of an injury or accident as defined by the Industrial Safety Health and Welfare Act and
regulations, involving employees of the Contractor or his subcontractors, the Contractor shall immediately
notify the Engineer and conduct an accident investigation in accordance with Section 13 of the
Occupational Health and Safety Act. In addition, the Contractor shall supply a copy of this investigation
report to the Engineer within 72 hours of the occurrence.

52.2.6 SAFETY MEETINGS

Upon Contract award, a pre-commencement meeting will be conducted by the Engineer. The Contractor
shall ensure his authorized representative or project supervisor, the Contractor’s designated safety
representative and a representative from each subcontractor named in the Contract are in attendance.
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While the Work is in progress, the Contractor's project supervisor shall conduct safety meetings prior to the
commencement of Work on each major Work phase or monthly, whichever occurs first. The Engineer or
his designate shall be invited to attend.

52.2.7 SCAFFOLDING, FALSEWORK AND TEMPORARY PROTECTIVE
STRUCTURES

All scaffolding, falsework and temporary protective structures shall be designed for the loads they are
required to carry. They shall be engineered and designed for safety in all respects, and shall meet the
requirements of the Industrial Safety, Health and Welfare Act. Drawings shall be stamped by a
Professional Engineer, registered or eligible for registration in Papua New Guinea. The Contractor shall
verify all components are as shown on the drawings before use. A copy of these drawings must be retained
on site at all times the system is in use.

52.2.8 PRECAUTIONS AS TO FIRE

The Contractor shall, at his own expense, take special precautions to prevent or extinguish uncontrolled fire
occurring at or near the work site which is a result of the Contractor's performance of the Work.

52.2.9 MEASUREMENT AND PAYMENT

The unit measure for the approval of the Contractor’s safety programme shall be a lump sum item on
the Bill of Quantities. Payment will be made on approval of the Contractor’s safety programme by the
Employer’s Engineer.

The unit of measurement for the implementation of the Contractor’s safety programme shall be a lump
sum item on the Bill of Quantities. Payment will be made upon the Engineer’s certification of the
satisfactory performance of each safety item, based on the Contractor’s costing for each safety item.
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52.3 ENVIRONMENT PROTECTION

52.3.1 GENERAL

The work consist of the provision and implementation of an environment protection plan on road and
bridge maintenance works.

52.3.2 STANDARDS

Conform to the following Standard and Publication unless specified otherwise:
a. Environment Act, 2000;

b. Department of Works Environment Guidelines;

52.3.3 POLLUTION CONTROL

The Contractor shall conduct his operation in accordance with all current environmental legislation;
federal, provincial and local bylaws, and other legislation that may affect the conduct of operations and the
Department of Works Environment Guidelines.

The Contractor shall become familiar with the applicable legislation, regulations and requirements.
The Contractor shall obtain all necessary approvals and permits and provide copies to the Engineer.

The Contractor shall remove and dispose of any inert solid waste resulting from the production of asphalt
concrete pavement, concrete or soil cement to the satisfaction of the Engineer.

The Contractor shall clean up any waste arising from his Work which may cause pollution. Should the
Contractor fail to do so, the Engineer may, without notice, arrange the clean-up and restoration of the site at
the expense of the Contractor.

52.3.4 CLEAN WORK SITE

During the course of the Work, the Contractor shall keep the work site in a neat and tidy condition
satisfactory to the Engineer. The Contractor shall upon the completion of the Work, remove all temporary
structures and clear away all rubbish, surplus, and waste material remaining at or near the work site and
leave the area in a neat and tidy condition satisfactory to the Engineer. If these requirements are not met,
the Engineer may give written notice to the Contractor requiring him to remedy the situation. If the
Contractor fails to remedy the situation within 14 days of receipt of the notice, the Engineer may cause the
situation to be remedied and may deduct the cost thereof from any money owing to the Contractor.

52.3.5 ENVIRONMENT PROTECTION PLAN

The Contractor shall prepare and implement an Environment Management Plan on all sites related to the
Works. The Environment Management Plan shall subject to the Engineer’s approval and be in compliance
with the Papua New Guinea Environment Act 2000 and the Department of Works Environment
Guidelines and shall include but is not limited to the following:

(a)  Contractor’s Environment Policy and procedures;

(b)  description of company’s organization, identifying supervisory and personnel responsible for
implementation of its Environment Management Plan, including organization structure and job
descriptions showing functions, responsibilities and authority;
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programme for the dissemination of Environment Protection information and the conduct of
Environment awareness, on site and in neighbouring communities from the start date to the intended
completion date;

programme for the regular environment compliance inspection of all plant and equipment;

identification of all work activities and determination of possible environment impacts of the
activities at all work locations, including but not limited to: road works, camps, quarry(ies), stock-
pile and storage sites, fuel dumps, spoil heaps and disposal dumps, etc;

description of community consultations and local social issues;

description of procedures and environment protection measures to be implemented during each work
activity, including but not limited to: erosion and sediment control, disposal of storm-water runoff,
contaminant spill prevention, water sources protection; protection of wildlife, wild-life habitats,
conservation areas, archaeological and burial sites, Rehabilitation of work sites, including camps,
quarries, dump and storage sites, etc., and dust, noise and vibration mitigation measures;

description of emergency procedures and measures for hazardous material spills, the supply, storage,
maintenance, and use of Emergency Spill Kits, as may be required by the Engineer;

description of procedures and environmental measures for the disposal of excess and waste materials
and the decommissioning of work sites, camps and quarries;

plans showing the type and location of environment protection measures in relation to road works,
camp sites, quarries, stockpiles, spoil heaps and waste disposal sites, water sources, archeological,
burial and any conservation sites, fuel and oils storage, workshops, plant and equipment storage
sites, etc.;

description of the Environment Management Plan administrative arrangements, including the flow of
and filing of communications and correspondences, record keeping and reporting procedures.

The Contractor shall attach a clear and measurable cost breakdown for the implementation of its
Environment Management Plan to the Bill of Quantities and post the total cost on the Bill of Quantities.

52.3.6 MEASUREMENT AND PAYMENT

The unit measure for the approval of the “Contractor’s Environment Management Plan” shall be a lump
sum item on the Bill of Quantities. Payment will be made on approval of the Environment Management
Plan by the Employer’s Engineer.

The unit of measurement for the “Implementation of the Contractor’s Environment Management
Plan” shall be a lump sum item on the Bill of Quantities. Payment will be made upon the Engineer’s
certification of the satisfactory performance of each environment protection item, based on the Contractor’s
costing for each Environment Protection item.
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Specification 52.4
Quality Control

52.4 QUALITY CONTROL

52.4.1 GENERAL

The work consist of the provision and implementation of a quality control plan on road and bridge
maintenance works.

52.4.2 STANDARDS

Conform to the following Standard and Publication unless specified otherwise:

Department of Works Quality Guidelines;

52.4.3 CONTRACTOR’S QUALITY CONTROL (QC) PROGRAMME

The Contractor shall prepare and implement a quality control programme, to ensure compliance to the work
specifications and drawings. The quality control programme shall be in compliance with the Department of
Works Quality Guidelines and shall include but is not limited to the following:

(a)  Contractor’s Quality Policy and procedures;

(b)  Description of the company’s and project organization, identifying personnel responsible for the
implementation of its Quality Control (QC) Plan, organization structure and job descriptions
detailing QC personnel qualifications, experience, authority, responsibilities and functions;

(c)  Identification of the materials and workmanship to be inspected and tested and arrangements for
material storage areas, the management and maintenance of storage areas and procedures for
receiving and shipping materials;

(d)  Identification of inspections and tests to be conducted, the methods and frequency for tests and
inspections, as may be specified in the Specifications or by the Engineer and any eternal
organizations, laboratories or subcontractors, to be employed in the inspections and or testing;

(e) The acceptance criteria and standards to be applied for inspection and testing of materials and
workmanship and the corrective action in the event of non-compliance, as may be specified in the
Specifications or by the Engineer;

(f)  Description of the QC system administrative arrangements, including the flow of and filing of
communications and correspondences, record keeping and reporting procedures;

The Contractor shall attach a clear and measureable cost breakdown for the implementation of its quality
control programme to the Bill of Quantities and post the total cost on the Bill of Quantities.

52.44 MEASUREMENT AND PAYMENT

The unit measure for the provision of the “Contractor’s approved quality control programme” shall be
a lump sum item on the Bill of Quantities. Payment will be made on approval of the quality control
programme by the Employer’s Engineer.

The unit of measurement for the “Implementation of the Contractor’s quality control programme”
shall be a lump sum item on the Bill of Quantities. Payment will be made upon the Engineer’s certification
of the satisfactory performance of each QC item, based on the Contractor’s costing for each QC item.
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Specification 53.1
Earthworks

53.1 EARTHWORKS

53.1.1 GENERAL

The Work consists of excavating subgrade soil and/or granular materials from gravel surface roadways or
approaches generally for roadway strengthening. The excavated materials shall be salvaged, stockpiled and
reused as backfill or disposed of as directed by the Engineer.

This specification does not apply for excavation and backfill associated with the installation or removal of
culverts or pavement patching.

53.1.2 STANDARDS

Conform to the following Standard and Publication unless specified otherwise:
AS 1289 Methods of Testing Soils for Engineering Purposes.
NTTM Northern Territory Materials Testing Manual.

53.1.3 MATERIALS

Use the best locally available material.

Use fill material, whether cut or borrow, that is free of organic matter and has a minimum soaked CBR at
90% MMDD of 10%, at 2.5 mm penetration, and a plasticity index between 2% and 15%.

53.1.3.1  Standard Fill
Conform to the following properties:

CBR 4 day soaked at 95% MMDD at 2.5 mm penetration: 15

Maximum Particle Size: 100

Plasticity Index: 2% - 15%

53.1.3.2 Select Fill

Select fill shall be comprised of gravel, decomposed rock or broken rock, free from organic matter and
lumps of clay.

Conform to the following:

53.1.3.2.1 Grading:

AS SIEVE (mm) % PASSING (DRY WEIGHT)
75.00 100
9.50 30-100
2.36 15-65
0.075 5-25

¢ CBR, 4 day soaked at 95% MMDD at 2.5 mm penetration: 30 minimum.
e Plasticity Index: 2 - 15% maximum.

e Linear Shrinkage: 2 - 6%.
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Specification 53.1
Earthworks

53.1.4 PROCEDURE
53.1.4.1 General

The Contractor shall excavate material to the widths and depths specified by the Contract. The excavated
material shall be salvaged and stockpiled for use as backfill material or disposed of as determined by the
Engineer.

Backfilling operations shall commence immediately following the completion of the excavation. If the
salvaged material is used, it shall be placed and compacted in the excavated area to the specified thickness.
Any other granular material required for backfilling shall be produced and placed in accordance with the
applicable specifications.

53.1.4.2.1 Earthworks In Cut

Operations necessary for excavation, irrespective of the type of material and subsurface conditions,
including:

e working cuttings so that material meeting standard fill requirements is used for the subgrade;
e disposal of excess excavated material;
e compaction of material below the subgrade surface; and
e shaping and trimming of formation within cuttings.
53.1.4.21.1.1 Rock
e  Obtain agreement from the Engineer to the extent of the excavation.
e Excavate rock encountered in the subgrade, formation, or drain.
e Avoid forming pockets of shattered material below the level of the excavation.
¢ Remove all loose material.
e  Trim the excavation to shed water.

e In subgrade, replace excavated material with select fill compacted to 95 per cent relative
compaction.

53.1.4.2.1.2 Unsuitable Material and/or Weathered Rock
e  Obtain directions from the Superintendent before works commence.

e Excavate unsuitable material and/or weathered rock encountered in the subgrade, formation, or
drain.

e Avoid forming pockets of shattered material below the level of the excavation.
¢ Remove all loose material.
e Trim the excavation to shed water.

e In subgrade: Replace excavated material with select fills compacted to 95 per cent relative
compaction.

e Earthworks in fill includes winning, hauling, placing and compacting material on all prepared
areas including:

e  Scours and Washouts

e  General Filling, includes holes, pits and other depressions.
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Specification 53.1
Earthworks

53.1.4.2.2.1 Benching

Cut a bench at the toe of the lower side batter when natural surface inclines at steeper than eight horizontal
to one vertical.

Ensure the bench slopes downwards towards the centre line of the road and is 3 metres wide to provide a
sound key for the toe of the fill.

Terrace the existing surface where side slopes are steeper than three horizontal to one vertical to provide a
key for the fill.

53.1.4.2.2.2 Construction Methods
Fill by any of the "Compacted Layer", "Rocky Material" or "Rock Fill" method.
Select appropriate method(s).
53.1.4.2.2.2.1 COMPACTED LAYER METHOD
Use where material generally does not contain cobbles, boulders or broken rock.

e Deposit and spread the material in uniform level layers to a maximum thickness of 250 mm loose
measurement for the full width of fill.

e Compact each layer to the specified compaction (refer Table - Dry Density Ratios for
Conformance) before placing the next layer.

e Use standard fill for the subgrade.
53.1.4.2.2.2.2 ROCKY MATERIAL METHOD

Use where material contains some cobbles and boulders (maximum size 600 mm) with sufficient fines
for the work to be free of voids.

e  Break up rocks bridging between adjacent material to prevent cavities being formed.

e  Maximum rock dimension: 600 mm or one-half the height of fill at the section where the rock is
placed.

e  Spread material in layers approximately equal to the maximum rock size.
e  Work the rocky material in each layer until it is firm and unyielding.
e  Construct to the bottom of the subgrade layer.
53.1.4.2.2.2.3 ROCKFILL METHOD
Use where material is predominantly cobbles or boulders with insufficient fines to fill voids.
e  Place and work the material until interlock is achieved.

e Advance the fill by full width construction. Side dumping shall not be undertaken. The
construction face shall be concave, with the shoulder face well in advance of the centre, except
when filling in swamps or soft material when the advancing face ends shall be convex.

¢ Rock Dimensions.
¢ Maximum vertical dimension: one-third of the height of fill being placed.
e  Maximum horizontal dimension: one-half of the height of the fill being placed.

Construct to 300 mm below the bottom of the subgrade layer. Within 300 mm of the bottom of the
subgrade layer use the Compacted Layer Method or Rocky Material Method, with a maximum particle
size of 150 mm.
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Specification 53.1
Earthworks

53.1.4.3 Removal of Excess Material

Generally this work applies to the removal of unsuitable material such as silt, rubble, sand, debris dumped
on windrows, floodways, pavements and drains.

Work does not include new works in cut, or heavy excavation of rock.

Haul and dump and spread excess material:

e Not less than 125 metres from the new road centre line, or

e To spoil dump sites specified. Clear site of organic material/topsoil prior to stockpiling material.
e Spread excess material, level to less than 2 metres high, and sheet with topsoil as specified.
Dumped material remains the property of the Principal.

Ensure dumps shall not dam surface water and streams or damage the works or other property.

Ensure dumping is not in streams and is away from streams to avoid being washed into streams during
heavy rain or flooding.

53.1.4.4  Preparation and Maintenance of Subgrade Surface
Trim surface to the compliance tolerances specified free of depressions and free draining.

Maintain and repair any damage to the prepared surface prior to placing further material.

53.1.5 MEASUREMENT AND PAYMENT
53.1.5.1 Excavation

Measurement for excavating granular or subgrade materials will be in cubic metres based on the volume of
excavated material in its original position.

Payment will be made at the unit price bid per cubic metre for "Excavation". This payment will be full
compensation for excavating and salvaging or excavating and disposing of the material, and all labour,
equipment, tools and incidental necessary to complete the Work.

Measurement and payment for the haul of excavated material designated for disposal will be made in
accordance with Specification 56.2: Hauling.

53.1.5.2  Backfill

Measurement for backfilling excavations with salvaged material will be in cubic metres based on the
volume of the backfill material in its final compacted position.

Payment will be made at the unit price bid per cubic metre for "Backfill with Salvaged Material". This
payment will be full compensation for transporting, placing and compacting salvaged material, and all
labour, equipment, tools and incidentals necessary to complete the Work.

Measurement and payment for new granular material used for backfilling excavations will be in accordance
with Specification 53.2 — Pit-run Gravel or Specification 53.3 — Granular Basecourse.

53.1.6 WARRANTY

There is no warranty period for excavation Work. The warranty period for backfilling material shall be 1
year
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Specification 53.2
Pit-Run Gravel

53.2 PIT-RUN GRAVEL

53.2.1 GENERAL

The Work consists of placing pit-run gravel on gravel surface roadways or in excavations for pavement
patching or culvert installations or at any other areas specified by the Contract.

53.2.2 STANDARDS

Conform to the following Standards and Publication unless specified otherwise:
PNGS 1185 Methods for Sampling and Testing Aggregates.

AS 1289 Methods of Testing Soils for Engineering Purposes.

53.2.3 MATERIALS

The Contractor shall pick up pit-run gravel from a source approved by the Engineer in accordance with the
following requirements.

53.2.3.1  Gravel
Obtain material from sources of naturally occurring deposits.
Produce required properties by crushing, screening, mixing or other processes necessary.

Ensure particles are tough, durable and of a tightly binding nature free of organic or other deleterious
matter.

Conform to the tables GRAVEL PARTICLE SIZES and GRAVEL PROPERTIES.
53.2.3.1.1 TABLE - GRAVEL PARTICLE SIZES

PERCENTAGE PASSING
AS SIEVE (mm)
1 2 3 4

75.0 100 100
37.5 80 - 100 100 80 - 100
19.0 50 - 80 70 - 100 100 60 - 100
9.5 35-65 50 - 80 70 - 100 50-95
4.75 25-50 35-65 50 - 80 40 - 80
2.36 15-40 25-50 35-65 30 - 65
0.425 7-20 10-30 15-35 20-50
0.075 3-13 4-16 6-20 5-25

The Contract will specify the appropriate grading numbers for the work. Generally Gradings: 2 or 3 are for
Basecourse. Gradings: 1, 2, 3 or 4 are for Sub-base, and Grading 3 is for Shoulder.
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53.23.1.2 TABLE - GRAVEL PROPERTIES

Specification 53.2
Pit-Run Gravel

UNSEALED
BASE AND
SEALED BASE SHOULDER SUB-BASE
MATERIAL
25% maximum
1. | Liquid Limit (LL) 35% maximum 30% maximum
(30%)
1-6%
2. | Plasticity Index (PI) 4-12% 1-10%
(1-10%)
) ) 0-3%
3. | Linear Shrinkage (LS) 2-8% 0-6%
(0 - 6%)
180 maximum
4. | PIx % passing 0.425 mm Sieve 400 maximum 400 maximum
(300 maximum)
California Bearing Ratio (CBR)
5. | 4 day soaked at 2.5 mm penetration at a 80 minimum 50 minimum 30 minimum
relative density of 100% MMDD 95% MMDD 95% MMDD
6. | Los Angeles Abrasion (LAA) Loss 50 maximum > maximum 60 maximum

53.2.3.2 Fine Crushed Rock

Manufacture from clean, hard durable rock free from clay, loam or other deleterious substances.

Conform to the tables CRUSHED ROCK SIZES and CRUSHED ROCK PROPERTIES.

53.2.3.2.1 TABLE - CRUSHED ROCK SIZES

AS SIEVE (mm)

PERCENTAGE PASSING

37.5 100
19.0 90 - 100
13.2 75-90
9.5 60 - 80
4.75 38-60
2.36 25-45
0.425 12 -26
0.075 6-14
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53.2.3.2.2 TABLE - CRUSHED ROCK PROPERTIES

Specification 53.2
Pit-Run Gravel

1. | Liquid Limit (LL) 25% maximum

2. | Plasticity Index (PI) 1-6%

3. | Linear Shrinkage (LS) 3%

Dust Ratio (DR)

+ (% passing 0.075 mm)/(% passing 0.425 mm) x 100 25-50

5. | CBR, 4 day soaked at 100% MMDD at 2.5 mm penetration 100 minimum

‘ Los Angeles Abrasion (LAA) Loss: coarse grained rock 35 maximum
fine grained rock 25% maximum

7. | PI x % passing 0.425 mm sieve 180 maximum

53.2.3.3  Sand Clay
A material complying with the following:

53.233.1 GRADING

AS SIEVE (mm) PERCENTAGE PASSING
4.75 80 - 100
2.36 60 - 100
0.425 30 - 60
0.075 14 -28

53.2.3.3.2 PROPERTIES

Plasticity Index:

20 maximum for sealed pavements

15 maximum for unsealed pavements.
Linear Shrinkage: 1% - 8%.
CBR, 4 day soaked at 95% MMDD

at 2.5 mm penetration: 50 minimum.
53.2.3.4  Supply to Stockpile
Clear the site.

Ensure the area is free draining.

Spread and compact a 75 mm thick layer of sub-base gravel to 95% relative compaction.

Trim stockpile to a uniform shape for ease of measurement.

53.24 PROCEDURE

Pit-run material shall be placed on the prepared area or in an excavation in a uniform manner and quantity,
which will produce the required compacted thickness, shape and width specified by the Contract.

53.2.5 ACCEPTANCE CRITERIA

Evaluation of the Work will be based on a visual inspection of the works and a review of QC testing results
by the Engineer
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Specification 53.2
Pit-Run Gravel

53.2.6 MEASUREMENT AND PAYMENT
53.2.6.1 General

Measurement will be in cubic metres based on truck box measurement. Payment for hauling when
specified will be made in accordance with Specification 56.2 - Hauling.

53.2.6.2  Contractor Supply of Pit-Run

Payment will be made at the unit price bid per cubic metre for "Pit-Run Gravel - Supply and Place".
This payment will be full compensation for supplying, placing and compacting the pit-run, and all labour,
equipment, tools and incidentals necessary to complete the Work.

53.2.6.3 Department Supply of Pit-Run

Payment will be made at the unit price bid per cubic metre for "Pit-Run Gravel - Pick up and Place".
This payment will be full compensation for picking up, placing and compacting the pit-run material and all
labour, equipment, tools and incidental necessary to complete the Work.

53.2.7 WARRANTY

When pit-run gravel is used as part of another maintenance activity such as pavement patching, the
warranty period for the pit-run gravel will be the same as the warranty period specified for the applicable
activity. Otherwise, there is no warranty required for this Work.
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Specification 53.3
Granular Base Course

53.3 GRANULAR BASE COURSE

53.3.1 GENERAL

The Work consists of placing crushed granular base course material on a prepared area or in an excavation.

53.3.2 STANDARDS

Conform to the following Standards unless specified otherwise:
PNGS 1185 Methods for Sampling and Testing Aggregates.

AS 1289 Methods of Testing Soils for Engineering Purposes.

53.3.3 MATERIALS

The Contractor shall pick up crushed granular base course material from a source approved by the Engineer
or supply crushed granular base course material in accordance with the following requirements.

53.3.3.1 Gravel
Obtain material from sources of naturally occurring deposits.
Produce required properties by crushing, screening, mixing and other processes necessary.

Ensure particles are tough, durable and of a tightly binding nature free of organic or other deleterious
matter.

Conform to the tables GRAVEL PARTICLE SIZES and GRAVEL PROPERTIES.
53.3.3.1.1 TABLE - GRAVEL PARTICLE SIZES

PERCENTAGE PASSING
AS SIEVE (mm)
2 3

75.0

375 100

19.0 70 - 100 100

9.5 50 - 80 70 - 100
4.75 35-65 50 - 80
2.36 25-50 35-65
0.425 10 - 30 15-35
0.075 4-16 6-20

The Contract will specify the appropriate grading numbers for the work. Generally Gradings: 2 or 3 are for
Basecourse. Grading 3 is for Shoulder.
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53.3.3.1.2 TABLE - GRAVEL PROPERTIES

Specification 53.3
Granular Base Course

UNSEALED
BASE AND
SEALED BASE SHOULDER SUB-BASE
MATERIAL
25% maximum
1. | Liquid Limit (LL) 35% maximum 30% maximum
(30%)
1-6%
2. | Plasticity Index (PI) 4-12% 1-10%
(1-10%)
) ) 0-3%
3. | Linear Shrinkage (LS) 2-8% 0-6%
(0 - 6%)
180 maximum
4. | PIx % passing 0.425 mm Sieve 400 maximum 400 maximum
(300 maximum)
California Bearing Ratio (CBR)
5. | 4 day soaked at 2.5 mm penetration at a 80 minimum 50 minimum 30 minimum
relative density of 100% MMDD 95% MMDD 95% MMDD
6. | Los Angeles Abrasion (LAA) Loss 50 maximum > maximum 60 maximum

53.3.3.2 Fine Crushed Rock

Manufacture from clean, hard durable rock free from clay, loam or other deleterious substances.

Conform to the tables CRUSHED ROCK SIZES and CRUSHED ROCK PROPERTIES.

53.3.3.2.1 TABLE - CRUSHED ROCK SIZES

AS SIEVE (mm)

PERCENTAGE PASSING

37.5 100
19.0 90 - 100
13.2 75-90
9.5 60 - 80
4.75 38-60
2.36 25-45
0.425 12 -26
0.075 6-14
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53.3.3.2.2 TABLE - CRUSHED ROCK PROPERTIES

Specification 53.3
Granular Base Course

1. | Liquid Limit (LL) 25% maximum

2. | Plasticity Index (PI) 1-6%

3. | Linear Shrinkage (LS) 3%

Dust Ratio (DR)

+ (% passing 0.075 mm)/(% passing 0.425 mm) x 100 25-50

5. | CBR, 4 day soaked at 100% MMDD at 2.5 mm penetration 100 minimum

‘ Los Angeles Abrasion (LAA) Loss: coarse grained rock 35 maximum
fine grained rock 25% maximum

7. | PI x % passing 0.425 mm sieve 180 maximum

53.3.3.3  Sand Clay
A material complying with the following:

53.333.1 GRADING

AS SIEVE (mm) PERCENTAGE PASSING
4.75 80 - 100
2.36 60 - 100
0.425 30 - 60
0.075 14 -28

53.3.3.3.2 PROPERTIES

Plasticity Index:

20 maximum for sealed pavements

15 maximum for unsealed pavements.
Linear Shrinkage: 1% - 8%.
CBR, 4 day soaked at 95% MMDD

at 2.5 mm penetration: 50 minimum.
53.3.3.4  Supply to Stockpile
Clear the site.

Ensure the area is free draining.

Spread and compact a 75 mm thick layer of sub-base gravel to 95% relative compaction.

Trim stockpile to a uniform shape for ease of measurement.

53.34 PROCEDURE

Granular base course material shall be placed on the prepared area or in an excavation so as to produce a
well compacted and uniform surface to an elevation specified by the contract drawings, below the existing
pavement surface or on a gravel roadway, to the final roadway surface elevation.

The Contractor shall complete the Work immediately after excavating an area or placing and compacting
other fill materials. The Contractor shall diligently complete all aspects of the Work.
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Specification 53.3
Granular Base Course

Deposit and spread the material in uniform level layers to a minimum compacted thickness of 100 mm and
maximum compacted thickness of 200 mm loose measurement for the full width of fill.

Achieve a homogeneous mass with no compaction planes.

Compact each layer to the specified compaction (refer Table - Dry Density Ratios for Conformance) before
placing the next layer.

Use standard fill for the subgrade.

53.3.5 ACCEPTANCE CRITERIA

Evaluation of the Work will be based on a visual inspection of the works and a review of QC testing results
by the Engineer

53.3.5.1 Tolerances

Finish Basecourse to a smooth compacted and uniform surface within the dimensions and levels as shown
in the drawings. Placed Basecourse and Subgrade shall conform to the following requirements:

Table - Dry Density Ratios for Conformance

Works Components A B
Mean Dry Characteristic Mean Dry
Density Ratio Density Ratio
R) % (Re) %
(“n”is 3 to 5) (“n” is 6 or greater)
Natural surface to subgrade, 90.0 or greater 90.0 or greater Conformance
fill, batters, table drain 89.9 or less 89.9 or less Non-conformance

blocks, fill for water course,

unpaved areas

Subgrade, sub-base, 95.0 or greater 95.0 or greater Conformance
unsealed base, shoulders, 94.9 or less 94.9 or less Non-conformance
select fill, levees, structures

and culverts in fill, bridge

foundation backfill, bridge

abutment fill

Sealed basecourse 100.0 or greater 99.0 or greater Conformance
99.9 or less 98.9 or less Non-conformance

Stabilised basecourse 98.0 or greater 97.0 or greater Conformance
97.9 or less 96.9 or less Non-conformance

Backfill all test excavations with the material and density ratio specified for that layer stabilised with
at least 3% cement (by mass).

53.3.5.2  Proof Rolling
The Contractor shall:

- proofroll all areas and obtain satisfactory results before ordering conformance testing of those areas.

- submit a proof rolling procedure to the Engineer for approval including the method of preparing an
area and the extent of proof rolling.

- give the Engineer not less than 24 hours notice of the location and commencement time for the proof
rolling

- use plant in proof rolling procedures that comply with the following requirements:

- static smooth wheeled rollers with a mass ofnot less than 12 tonnes and a load intensity under
either the front or rear wheels of not less than 6 tonnes per metre width of wheel;
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Specification 53.3
Granular Base Course

- pneumatic tyred plant with a mass of not less than 20 tonnes and with a ground contact pressure
under either the front or rear wheels of not less than 450 kPa per tyre and a ground contact area of
not less than 0.035 sq.m. per tyre;

- check areas for level tolerance and layer thickness before proof rolling;

- Proofroll each layer immediately following completion of compaction. If proof rolling is carried out
at a later time, water the surface and roll with the test roller prior to commencement of proof rolling.

- the proof rolling requirements are deemed to comply when an area withstands proof rolling without
visible deformation or springing.

- remove and reconstruct areas that deform or break up.
Subgrade surface will be tested only when it is within level tolerance and conforms to proof rolling.
Check subgrade surface levels prior to testing.

obtain the Superintendent’s approval of subgrade conformance prior to placing further material.

53.3.6 MEASUREMENT AND PAYMENT
53.3.6.1 General

Measurement will be in cubic metres based on truck box measurement.
Payment for hauling, if required, will be made in accordance with Specification 56.2, Hauling.

53.3.6.2  Contractor Supply of Granular Base Course

Payment will be made at the unit price bid per cubic metre for "Granular Base Course - Supply and
Place". This payment will be full compensation for supplying, placing and compacting the granular base
course, and all labour, equipment, tools and incidentals necessary to complete the Work.

53.3.6.3  Department Supply of Granular Base Course

Payment will be made at the unit price bid per cubic metre for "Granular Base Course - Pick up and
Place". This payment will be full compensation for picking up, placing and compacting the granular base
course material and all labour, equipment, tools and incidental necessary to complete the Work.

53.3.7 WARRANTY

When granular base course is used as part of another maintenance activity such as asphalt pavement deep
patching, the warranty period for the granular base course will be the same as the warranty period specified
for the applicable activity. Otherwise, there is no warranty required for this Work.
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Specification 53.4
Formation Clearing and Grubbing

53.4 FORMATION CLEARING, GRUBBING AND STRIPPING

53.4.1 GENERAL

The Work consists of clearing and grubbing of vegetation, stumps, roots, soil, rocks, debris, structures
and any other object identified by the Engineer generally for the rehabilitation or strengthening of
existing gravel surface roadways or approaches. When required by the Contract, the stripping,
transportation and disposal of top soil to a depth of 150mm, shall be included in the scope of works.
The cleared materials shall be mulched, stockpiled and reused or disposed of, as directed by the
Engineer.

This specification does not apply for excavation and backfill associated with the installation or removal
of culverts or pavement patching.

53.4.2 STANDARDS

Conform to the following Legislation, Standard and Publication unless specified otherwise:
i.  Papua New Guinea Environment Act, 2000;

ii. Department of Works Environment Guidelines.

53.4.3 EQUIPMENT
The Contractor shall supply all equipment necessary to complete the Work.

53.4.4 PROCEDURE
53.4.4.1 General

The Contractor shall clearly indicate in writing, the location and manner of waste disposal sites to be
used, and obtain approval from the Local Level Government, the Provincial Government and the
Engineer in that order, prior to commencing the work.

Clear the formation of the road a minimum width of 2 metres on each side past the outside batters of
the table drains over the full length of the Site and at other locations, hereunder called “the area” as
directed by the Engineer.

Recut the outer batters or table drains, ensuring the prevention of any excess materials from washing
back into the table drains, offlet drains culverts or other drainage structures.

The Contractor shall not be responsible for payment of compensation to landowners for any land,
property, or crops damaged within the limits of clearing for the Works. However, the Contractor shall
be responsible for payment of compensation to landowners for any damage to land, property or crops
caused by the Contractor to areas outside the limits for clearing for the Works.

Unless otherwise indicated by the Contract, cleared material shall be transported and disposed of, off-
site at a location approved by the Engineer.

53.4.4.2  Mulching
53.4.4.2.1 General

Where required by the contract, mulch cleared vegetative matter in mechanical brush chippers to a
maximum size of 100mm as the clearing work proceeds. Do not stockpile cleared material for later
mulching.
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53.4.4.2.2 Stumps

Stumps and other material unsuitable for mulching may be buried in disused gravel pits during
rehabilitation of the pits.

53.4.4.2.3 Grasses

Do not mulch grass clods, roots or other components containing viable propagules. This material may
be buried in disused gravel pits.

53.4.4.2.4  Stockpiles
Stockpile mulched material on the site at a maximum height of 2m for use during reinstatement work.

In urban areas, stockpile mulch on the site for reuse and deliver surplus mulch as directed by the
Engineer (within 10 kms of the site) for use in local landscaping projects.

In rural areas, stockpile mulch on the site for reuse and power blow surplus mulch into the adjacent
natural vegetated areas adjacent to the works.

53.4.5 ACCEPTANCE CRITERIA

Acceptance shall be subject to the visual inspection and satisfaction of the Engineer that all required
clearing, grubbing and stripping work, not less than the specified formation width, depth and project
length, have been completed as required; waste material have been transported away from the Site and
disposed of in an approved manner; and all damage to property, crops and land outside the area, is
identified, documented and reported to the Engineer and property owner, by the Contractor.

53.4.6 MEASUREMENT AND PAYMENT
53.4.6.1 Excavation
Measurement for “Formation clearing, grubbing and stripping” will be in square metres.

Payment will be made at the unit price bid per square metre for "Formation clearing, grubbing and
stripping". This payment will be full compensation for clearing vegetation, structures, debris and all
other designated material and objects; the grubbing of roots, stumps and embedded logs, rocks, and
other objects; the stripping of topsoil to a depth of 150mm; the disposing of the waste material; and all
labour, equipment, tools and incidental necessary to complete the Work.

Measurement and payment for the haul of excavated material designated for disposal, shall be included
in the unit bid rate.

53.4.7 WARRANTY

There is no warranty period for this Work.
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53.21 SEALED PAVEMENT CRACK MAINTENANCE

53.21.1 GENERAL

This section specifies the repairs to isolated cracks on existing bituminous surfaces and pavements with
asphalt.

53.21.2 STANDARDS

Conform to the following Standards and Publications unless specified otherwise:

PNGS 1185 Methods for Sampling and Testing Aggregate.

AS 1160 Bitumen Emulsion for Construction and Maintenance of Pavements.
AS 1348.1 Road and Traffic Engineering: Part 1 Road Design and Construction.
PNGS 1373 1990 Residual Bitumen for Pavements.

AS 2357 Mineral Fillers for Asphalt.

AS 1289.3.3.1  Methods for testing soils for engineering purposes — Calculation of the plasticity index of
a soil.

AS 1289.3.7.1  Methods for testing soil for engineering purposes — Determination of the sand equivalent
AS 2891 Methods of Sampling and Testing Asphalt.

AUSTROADS A Guide to the Visual Assessment of Pavement Conditions

AUSTROADS  AP-G66/02: Asphalt Guide

NAASRA Bituminous Surfacing Volume 2 Asphalt Work 1984.

ASTM ASTM D562, EC-101; ASTM D244, EC-10; ASTM D36, ASTM D5, ASTM D2170

53.21.3 MATERIALS

53.21.3.1 Commercially Produced Sealants/Fillers
The use of commercially produced Pavement Crack Sealants or fillers is the preferred repair material.

The Contractor shall supply the type, grade and manufacturer’s specifications or Technical Data and
Material Safety Data Sheet (MSDS) of the asphalt/emulsified asphalt material which must comply with
relevant Australian and or ASTM Standards.

The use of “other” materials will be subject to the approval of the Engineer. In situations where the
Contractor intends to obtain approval to use “other” materials, he shall provide the Engineer with the
following information 5 days prior to commencing the Work:

- Name and mailing address of crack sealant supplier and manufacturer;

- Name of crack sealant product to be supplied;

- Name of Standards to which the product complies with;

- Manufacturers Technical Data or Specifications and MSDS for the product;

- Written confirmation from the manufacturer that the crack sealant to be supplied meets all
specified requirements along with independent test results and certifications that demonstrate that
the product meets all specified requirements.
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The Contractor shall verify that all crack sealant delivered and used in the Work is the type and grade
ordered.

The Contractor shall supply the Engineer with the manufacturer's quality control test results, as identified in
Table 53.21.3.1.1, for each batch of crack sealant. These test results shall be supplied at the time of
delivery of each batch of crack sealant to the Work.

53.21.3.1.1 TABLE: QUALITY CONTROL TESTING REQUIREMENTS

PRODUCT QUALITY CONTROL TESTING REQUIREMENTS
a) Uniformity b) Viscosity ¢) Solids EC-101 ASTM D562
COLD POUR Content d) Rate of Curing (24 hour) ASTM D244 EC-101

a) Softening Point b) Penetration @ 25EC ASTM D36 ASTM D5

HOT POUR ¢) Viscosity ASTM D2170

53.21.3.2 Bituminous Slurry

In the absence of commercially produced Bituminous Pavement Crack Sealants/Fillers, and for large
Cracks, greater than 25mm wide, the Contractor shall prepare Bituminous Slurry for Crack patching, in
consultation with the Engineer.

53.21.3.2.1 BINDER — APPROVAL

Use bitumen emulsion binder complying with AS 1160.

Approval - Additives to improve the workability of the mix, or to accelerate or retard setting of the mix
may be used with the approval of the Engineer.

53.21.3.2.2 AGGREGATES

Use mineral aggregate consisting of crushed stone, clean, sharp, angular sand and mineral filler combined
to meet the grading as specified in the MIX REQUIREMENTS clause and as set out in the STANDARD
MIXES TABLE.

Use clean aggregate free from vegetable matter, oversize stone and other deleterious substances.

Use combined aggregate and mineral filler having a sand equivalent value of not less than 45 when tested
in accordance with AS 1289.3.7.1. and a plasticity index less than 5 when tested in accordance with AS
1289.3.3.1.

53.21.3.2.3 WATER
Use only potable water with less than 600 ppm suspended solids.
53.21.3.24 MINERAL FILLER

Use an approved mineral product having a minimum of 85% passing a 0.075mm sieve, thoroughly dry and
free from lumps, organic matter and clay particles.

53.21.3.2.5 STOCKPILES
Provide a separate site for each aggregate size and allow 15 metres between adjacent sites.
Ensure sites are well drained and on hard ground. Avoid contamination by dust.

Maintain access roads and stockpile sites.
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Avoid sites under trees, telephone lines, overhead transmission lines or where overhead clearance is less
than 6 metres.

Clear vegetation and rubble to 5 m beyond stockpile boundary and ensure that the site is self draining.

Construct gravel foundation for stockpiles with 100 mm compacted thickness. Trim and compact to 95%
relative compaction.

Construct stockpiles at least 1 metre high and batter sides 1 vertical to 1.5 horizontal and trim neatly to
facilitate measurement.

Remove from site any non-conforming aggregate.

53.21.3.3 Mix Requirements
53.21.3.3.1 GENERAL

Blend the bitumen emulsion with the mineral aggregate and filler in the proportions, by dry mass of
aggregate, including filler, to give the required bitumen content of the slurry surfacing mix as specified in
the STANDARD MIXES TABLE.

Add sufficient water to provide a mix of workable consistency and this may be varied slightly to suit the
surface texture of the pavement and the pavement temperature.

53.21.3.3.2 STANDARD MIXES - TABLE

PERCENTAGE OF MINERAL AGGREGATE PASSING
SIEVE BY MASS
SIEVE SIZE MM NOMINAL MIX SIZE
7 MM 5MM
13.2 100 100
9.5 100 100
6.7 85-100 100
475 70-90 90-100
2.36 4570 50-70
1.18 28-50 35-50
0.60 19-34 20-35
0.30 12-25 12-25
0.15 7-18 7-18
0.075 515 4-10
s ot szt 6.5-9 703

53.21.3.3.3 SAMPLE MIXES — APPROVAL

Make trial batches to determine the final blend of water, additive and cement to be used for the best results.

Approval - At least 14 days before commencing work, forward the details of the mix design, carried out in
a National Institute of Standards and Industrial Technology (NISIT) registered laboratory and performed by
a NISIT accredited technician, to the Engineer for endorsement. Once the mix design is endorsed by the
Engineer it becomes the specified job mix.
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53.21.3.3.4 DEPARTURES FROM THE JOB MIX — TABLE

The following table provides the maximum mean departures from the job mix for any day’s work:

SIEVE SIZE IN MM % BY MASS

6.7
4.75
2.36
1.18
0.60
0.30
0.15

0.075

Aggregate

N W K|l lwv|Q |

Bitumen Content +1.0 -0.5

If the mix gradings and binder content depart from the job mix by more than any of the maxima shown in
the table, halt production until the mix is corrected.

53.21.4 PLANT & EQUIPMENT
53.21.4.1 Mixer

The mixture may be mixed by hand or with the use of a motorised mixer, depending on the required
production rates, with the approval of the Engineer.

The mix shall be accurately proportioned and the mix method shall be capable to meet the required delivery
rate to sufficiently complete the work.

53.21.4.2 Applicator

The mix shall be applied with a handheld container fitted with an appropriate delivery nozzle to ensure
accurate application to the crack. The application equipment will be approved by the Engineer prior to use.

53.21.4.3 Ancillary Plant

Contractor shall provide all ancillary plant such as rotary road brooms, signs, lamps, barricades, hand
squeegees, shovels, hand brooms and any other equipment necessary for the performance of the work.

53.21.5 PROCEDURES

The work area shall be a maximum of 3 kilometres in length.
No Work shall be performed during rain or when the pavement surface or cracks are wet.
The crack sealant shall not be applied when the pavement temperature is below 0° Celsius.

All cracks within the entire width of the pavement surface, which are between 5 mm and 25 mm in width,
shall be sealed.

When specified by the Engineer, all transverse cracks between 2 mm and 25 mm in width and longitudinal
cracks between 2 mm and 12 mm in width shall be routed prior to sealing with sealant/filler. The
Contractor shall measure and record the length of every crack treated and inform the Engineer of the total
when nearing the estimated amount shown on the Contract.

Cracks shall be routed to the applicable cross-section shown on the drawing below, keeping the crack in the
centre of the route cross-section.
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53.21.5.1  FIGURE — CRACK ROUTING AND SEALING
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Prior to application of the sealant/filler, first clean the crack with air pressure or other approved method.
The Contractor shall ensure that the road surface adjacent to the crack is clean.

Fill crack with a binder having viscosity low enough to enable it to be poured or worked into the crack.

Hot Pour crack sealant shall be heated to the temperature specified by the manufacturer. Overheating will
not be permitted.

Crack sealant shall be applied within the manufacturer's specified temperature range. Crack sealant shall
be applied so that the crack is flush filled immediately following application and a thin overband of sealant
extends approximately 25 mm beyond the edges of the crack. Excess crack sealant shall be removed from
the pavement surface immediately following application. Removal shall involve the use of a squeegee,
starting from the centerline and proceeding to the shoulder.
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Take care to ensure that the cutback bitumen, bitumen emulsion, rubberised bitumen or latex modified
bitumen used does not bridge across the crack at the surface. Assist the binder to penetrate crack by using a
squeegee.

Traffic shall be kept off sealed cracks until the crack sealant will not track under the action of traffic. At
locations such as intersections where this is not practical, the Contractor shall prevent tracking by applying
a blotting agent to the crack sealant.

When necessary, the Contractor shall supply one of the following blotting agents:
- screened sand with a maximum top-size of 2 mm
- cement
- flyash

The use of other blotting products shall be subject to the approval of the Engineer.

Fuel, asphalt and any other spills shall be cleaned up to the satisfaction of the Engineer at the Contractor's
expense.

For very wide cracks, first clean the crack thoroughly of dirt, loose matter, water and any other foreign
material and then fill with fine asphalt or bituminous slurry.

Large areas with fine cracks and minimal pavement distortion will be spray sealed, slurry sealed or
resurfaced with plant mix, in accordance with other sections of the specification.

53.21.6 SAMPLING AND TESTING

The Contractor shall retain copies of his supplier’s QC testing results, and undertake the quality control
testing and inspections as required by its QC Programme. The Contractor shall make available, all QC test
and inspections results when requested by the Engineer. The Contractor shall supply material samples to
the Engineer for QA (Audit) testing purposes when requested.

The Contractor shall provide the Engineer with one representative sample of crack sealant material at the
start of the job, each time the sealant material is changed, or for every 10,000 litres of an unchanged sealant
used.

53.21.7 ACCEPTANCE CRITERIA

Evaluation of the Work will be based on a visual inspection of the works and a review of QC testing results
by the Engineer. To be acceptable, the Work must conform to the following:

- all routed cracks conform with the specified route profile;

- the route conforms to the path of the crack with no part of the crack outside or touching the edge
of the route cross-section;

- all routed cracks have been sealed; and

- at least 95% of the cracks treated have been filled with an adequate amount of crack sealant/filler
material;

Failure to comply with the acceptance criteria will result in the Contractor re-treating all failed cracks at his
own expense.

53.21.8 MEASUREMENT AND PAYMENT
53.21.8.1 Crack Sealing

Measurement will be in metres of the length of crack sealed.
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Payment will be made at the unit price bid per metre for "Crack Sealing". This payment will be full
compensation for cleaning the road surface adjacent to the cracks, supplying and applying the crack sealant,
and all labour, materials, equipment, tools and incidentals necessary to complete the Work.

53.21.8.2 Crack Routing and Sealing
Measurement will be in metres of the length of crack routed and sealed.

Payment will be made at the unit price bid per metre for "Crack Routing and Sealing". This payment will
be full compensation for routing, cleaning and drying the cracks, cleaning the pavement surface, sup