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Photograph 6.  New Bridgestone 16.00-25 32 Ply YS2 tyres. 

 

Photograph 7.  New rear flanges. 
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Photograph 8.  Replaced hardened steel draw-bar pin. 

 

Photograph 9.  Replaced steel plates. 
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Photograph 10.  New tyre inflation instruction plate. 

A.7 R7 – Pneumatic Tyred Roller 
 

A.8 R8 – Pneumatic Tyred Roller 
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A.9 R9 – Solid Tyred Roller 

 

Photograph 1.  Upgraded roller overview. 

 

Photograph 2.  Urethane coating. 
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Photograph 3.  UV shield. 

 

Photograph 4.  Boxed ballast. 
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Appendix B Supply and Service Details 
Organisation Location Website Phone number Service 
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Appendix C Hire Agreement – Pneumatic and 
Solid Tyred Rollers 

 

 



COMMONWEALTH OF AUSTRALIA 
DEPARTMENT OF DEFENCE 

HIRE AGREEMENT 
 

PNEUMATIC TYRE MARCO ROLLER 
 
THIS AGREEMENT DATED The date set out in Annexure 1 
 
BETWEEN     The Commonwealth of Australia (‘Owner’) 
 
AND      The person set out in Annexure 1 (‘Hirer’). 
 
1. The Owner shall hire the plant described in Annexure 1 and the spares referred to in 
clause 2 (‘Plant’) to the Hirer, subject to the terms and conditions of this Agreement, at the rates 
set out in clause 6 for the period set out in Annexure 1 as extended (if at all) by the written 
agreement of the parties (‘Hire Period’). 
 
2. The Owner shall provide to the Hirer the number of spare tyres, spare wheels and weights 
for the Plant set out in Annexure 1. 
 
3. The Hirer shall:  
 

a. Be responsible for all repairs and replacements to the Plant including tyre 
replacement and all costs of repairs and replacements. Costs for repairs and 
replacements shall be deducted from any hire charge not yet invoiced, however 
reimbursement shall not exceed the amount not yet invoiced. 

 
b. If repairs are executed by the Hirer, first obtain the Owner's written authority for 

such repairs. 
 

c. Make all necessary arrangements and meet all costs associated with the 
transportation, loading, unloading and cartage of the plant, weights and attachments 
from the Owner's depot at the pick-up point referred to in Annexure 1 (‘Pick-up 
Point’), to the intended place of use referred to in Annexure 1 (‘Site’) and then to the 
Owner's depot at the drop-off point referred to in Annexure 1 (‘Drop-off Point’). 

 
d. Return the Plant in the same order and condition as at the time of delivery, fair wear 

and tear excepted, and ensure the tyres (including the spares) are in good condition 
on return of the Plant. What is fair wear and tear and good condition for the purposes 
of this clause shall be determined by the Director Estate Engineering Policy 
(‘DEEP’) or his or her authorised representative. 

 
e. Make payments for hire to the Owner in accordance with the payment schedule set 

out in Clause 6. 



 
 

 

f. Accept responsibility for the safe keeping and return of any tools or equipment 
supplied by the Owner and, in the case of tools or equipment not returned, for the 
cost of replacement. 

 
g. Retain the Plant for use at the Site and not transfer it to any other work site without 

the prior approval of DEEP or his or her authorised representative. 
 

h. Bear the risk and indemnify and keep indemnified the Owner, its officers, employees 
and agents against: 

 
(1) Loss of or damage (including, without limitation, damage by fire) to the 

property of the Owner (including, without limitation, the Plant); 
 

(2) Claims by any person in respect of personal injury or death; 
  
(3) Claims by any person in respect of loss of, or damage to, property; and 

 
(4) Costs and expenses including the costs of defending or settling any claim 

referred to above, 
 

arising out of or in connection with the use of the Plant or the performance or breach 
of this Agreement by the Hirer, its employees or subcontractors, other than to the 
extent that the loss or damage or death or injury results from a negligent act or 
omission of the Owner. 

 
i. Carry out all the Owner's requirements for safe and correct operation including, but 

not limited to, tyre inflation, speed of travel, daily operational maintenance and 
inspection in accordance with the operating instructions and maintenance 
requirements set out in Annexure 2. 

 
j. Provide grease, compressed air, tyres, tubes, jacks and any other items necessary for 

the service, maintenance and operation of the Plant. 
 

k. Make the Plant available for inspection as and when required by the Owner at all 
times during the Hire Period. 

 
l. Complete and lodge with the Owner a comprehensive insurance policy noting the 

interest of the Owner, covering: 
 

(1) Loss of or damage to the Plant from any cause whatsoever, to the value of the 
Plant but not less than $250,000. 

 
(2) Legal liability to third parties (including to the Owner) for personal injury 

(including death) or damage to property and loss of use of such property. 
 

m. When requested by the Owner from time to time, provide to the Owner evidence that 
such insurance has been affected and remains current. 

 
4. If in the opinion of the DEEP or his or her authorised representative the Hirer: 



 
 

 

 
a. is not keeping the Plant properly maintained or misuses it in any way; or 

 
b. otherwise fails to comply with any of its obligations under this Agreement 

(including, without limitation, a failure to make a payment under clause 6 strictly 
within the required time), 

 
the Owner may immediately take possession of the Plant and terminate this Agreement 
without prejudice to the Owner's rights against the Hirer in respect of this breach or any 
antecedent breach of this Agreement. 

 
5. The Plant remains the property of the Owner at all times, and the Hirer shall not sell, 
assign, mortgage, underlet, let or otherwise deal with the Plant or any parts and will keep it in its 
possession at all times. 
 
6. a. Hire charges shall commence and cease as set out in Annexure 1. 
 

b. The schedule of payments shall be as follows: 
 

1 week (or part)    $4,336   (includes GST) 
2 weeks (or part)    $8,130   (includes GST) 
3 weeks (or part)    $11,382   (includes GST) 
4 weeks (or part)    $13,550   (includes GST) 
Thereafter each week (or part) $1,626   (includes GST) 

 
c. The Owner will issue a tax invoice on 30 day terms at monthly intervals in arrears 

throughout the hire. The Hirer shall be pay the invoice in accordance with the 
payment instructions on the invoice. 

 
7. a. The Owner will allow a complete or partial remission of hire charges if: 
 

(1) Plant is unable to work owing to a mechanical defect due wholly to negligence 
of the Owner; and 

 
(2) the Hirer gives immediate notice of the breakdown (in any event, not later than 

48 hours after the breakdown) to the Owner,  
 

for that portion of the Hire Period for which the Plant is unable to work as referred to 
in paragraph (7.a.1).   

 
b. The Owner will not be liable to the Hirer upon any claim for any delays, costs 

expenses, losses, damages or liability suffered or incurred by the Hirer arising out of 
or in connection with the non-availability of the Plant for any reason (including, 
without limitation, breach of contract or negligence of the Owner) and the Hirer 
releases the Owner from any such claim and acknowledges that its entitlement under 
paragraph (7.a) is its only entitlement to compensation from the Owner in respect of 
any such claim and is conditional upon compliance with paragraph (7.a.2). 

  
8. Subject to any extension agreed in writing by the parties, the Hirer shall return the Plant by 



 
 

 

the date stated in Annexure 1 (‘Return date’) to the Drop-off Point. The Hirer is not entitled to 
any reduction in charges for an early return. 
 
9. Each of the parties comprising the Hirer shall be jointly and severally liable for the 
performance and observance of the Hirer's obligations under this Agreement. 
 
10. The laws of the state of the Intended Place of Use stated in Annexure 1 shall apply to this 
Agreement. 
 
11. a. Subject to paragraph (b), this Agreement, may be terminated by either party giving 

one month's notice in writing to the other of intention to terminate the same and at 
the expiration of the time specified this Agreement shall be terminated but without 
prejudice to any right of action of either party in respect of any antecedent breach. 

 
b If the Hirer wishes to so terminate the Agreement it shall arrange and pay all 

associated costs for the Plant to be delivered to the Drop-off Point before the 
expiration of the time specified. 

 



 
 

 

SIGNED as an agreement. 
 
 
SIGNED for and on behalf of the OWNER by
 
.................................................... 
(Name in Full) 
 
 
in the presence of: 
 

)
)
)
 

 
 
.................................................... 
(Signature) 
 
 

................................................... 
(Signature of Witness) 
 
.................................................... 
(Name of Witness in Full) 
 

  

 
 
 

  

SIGNED for and on behalf of the HIRER by 
 
.................................................... 
(Name in Full) 
 
 
in the presence of: 
 

)
)
)

 
 
.................................................... 
(Signature) 

................................................... 
(Signature of Witness) 
 
 
.................................................... 
(Name of Witness in Full) 

  

   
 
 
Annexures: 
1. Agreement Particulars 



 

 

ANNEXURE 1 
  
 
Date of Agreement: 

  
................................................. 

   
Hirer: 
Company Name: 
 
 
Company Address: 
 
 
 
 
 
 
Contact Person: 
 
Contact Phone: 
 
Contact Email: 
 

 
 

 
................................................. 
 
 
................................................. 
 
Suburb: ....................................... 
 
State: ...........  Postcode: ............... 
 
 
................................................. 
 
................................................. 
 
................................................. 

Plant: 
(clause 1) 

 Pneumatic wheel Marco roller  

   
Period of Hire: 
(clause 1) 

 ...................... weeks or part thereof 
 
From: ........../............./............... 
 
To:     ........../............./............... 
 

   
Number of Spare Tyres, Wheels and
Weights: 
(clause 2) 

  
............................................... 

   
Pick-up Point: 
(clause 3(c)) 

 ...............................................   

   
Intended Place of Use: 
(clause 3(c)) 

 ...............................................  

   
Drop-off Point: 
(clause 3(c)) 

 ...............................................  

   
Return Date: 
(clause 8) 

 ...............................................   
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1. Foreword 
The Manual of Infrastructure Engineering - Civil (MIEC) is the primary Defence policy 
document when determining Civil engineering requirements for Defence facilities and 
infrastructure.  Its provisions are mandatory. 

This manual can be accessed from the Defence Infrastructure Management System web 
site on the Defence Intranet. It is also available to the public on the Internet at 
http://www.defence.gov.au/im/. 

The MIEC nominates Regulations and Standards as the minimum construction standard 
for Defence infrastructure, but, recognising the unique nature of some Defence equipment 
which utilises that infrastructure, the manual generally nominates additional levels of civil 
engineering than those required by Regulations and Standards. 

All Defence new construction and refurbishment projects are required to be certified by 
the designer as meeting the civil engineering requirements detailed in this manual. 

 

 

 

 

JOHN OWENS 
Head Infrastructure 
Defence Support Group 
XX Xxxx 2009 
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2. Design Principles 

2.1 Introduction 
The overall Civil Engineering philosophy for Defence facilities and infrastructure is the 
provision of infrastructure that is compliant, safe, functional, efficient and offer the best 
through life performance. Any special Defence capability requirements must be taken into 
account when determining the Civil Engineering requirements for Defence assets. 

2.2 Aim 
The aim of this manual is to assist those concerned with formulating requirements for Civil 
Engineering in the construction of new infrastructure and facilities, existing facilities and 
infrastructure upgrade for use by Defence aircraft. 

2.3 Non-Aircraft Pavement Infrastructure 
The respective Commonwealth, State and Territory legislation, regulations, ordinances, 
codes of practice and Australian and international standards (regulations and standards) 
form the Defence minimum construction standard.  However, in recognition of the 
additional Defence capability requirements, this manual generally specifies additional 
levels of Civil Engineering than those required by the regulations and standards for 
Aircraft Pavements. 

2.4 Application 
The requirements of this manual apply to the design, construction and maintenance of 
Aircraft Pavements.  Alterations or additions to existing infrastructure shall comply with the 
provisions contained herein in addition to those required by the regulations and standards. 

When referring to regulations and standards in this manual, this is intended to apply to all 
regulatory requirements and recognised standards including Commonwealth, State and 
Territory regulations, codes of practice and other subordinate legislation, Australian 
Standards, Defence standards and recognised overseas standards. 

Where any difference is perceived between the requirements described herein and those 
defined in the regulations and standards, the Defence standard and/or requirements is to 
apply and the matter referred to DEEP for confirmation and/or clarification. In most cases, 
the Defence requirement should exceed the minimum requirements of the regulations and 
standards. 

The content of reference regulations and standards, and other publications, have not been 
repeated in this publication unless necessary for descriptive purposes.  Where necessary 
and appropriate, reference is made to the source of the information. 
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2.5 References 
Reference is necessary to current issues of the following documentation: 

a) ADFP602 (to be replaced by the DADM); 

(b) CASA MOS-139; 

(c) ICAO Annex 14 (Volume I, Aerodrome Design and Operations; Volume II, Heliports) 

(d) CASA Advisory Circulars; 

(e) ICAO Design/Planning and Services Manuals. 

(f) Commonwealth, state and territory legislation, regulations, ordinances, codes of 
practice and other subordinate legislation. 

2.6 Dispensations 
Dispensations from the requirements of this manual and alternative design solutions shall 
be approved in accordance with Section 4.1.3 Alternate Methods and Designs. 

2.7 Responsibilities and Roles 
Defence Support Group (DSG) is responsible for the provision of and maintenance of 
facilities and infrastructure in support of Defence activities and capability. DSG carries the 
responsibility for the construction and maintenance of Aircraft Pavement infrastructure. 
DSG responsibilities are summarised as follows: 

Assistant Secretary Estate Policy and Environment (ASEPE) is the DSG 
Technical Authority (TA) for the development and promulgation of Infrastructure 
Engineering policy, DSG Business Rule 11 refers. 

Directorate of Estate Engineering Policy (DEEP) are the subject matter experts 
responsible for developing technical engineering design policy, and for providing 
technical engineering support pertaining to the management and development of 
Defence estate. 

Directorate of Engineering Services and Technical Regulation (DESTR) are the 
subject matter experts responsible for developing technical engineering maintenance 
policy, and for providing technical engineering support pertaining to the maintenance 
of Defence estate. 

Regional Managers are responsible for the implementation of engineering policies at 
base level for regionally delivered projects and operations and maintenance activities. 
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These are normally delivered through the Comprehensive Maintenance Services 
(CMS) contract. 

Infrastructure Asset Development (IAD) Branch is responsible for the 
implementation of engineering policies for Medium and Major New Works projects.  

Directorate of National Airfields Projects (DNAP) is part of IAD and is responsible 
for delivering the approved National Airfield Projects program of airfield maintenance 
works each financial year  

Sponsors are responsible for ‘identification of the need’ for new or upgraded 
infrastructure, advising the use of infrastructure and identifying an appropriate source 
of funding. 
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3. Documentation Standards 

3.1 Documentation Process 
The designer and contractor are responsible for complying with the requirements of this 
manual, the additional requirements outlined in the Functional Design Brief (FDB) and the 
requirements of regulations and standards.  This responsibility encompasses 
documenting the infrastructure to meet the required standards and also verifying that the 
final as-built infrastructure complies with these requirements. 

The designer and contractor must also ensure that the documentation is adequately 
detailed so that the identified procedures and activities can be undertaken safely and 
reliably at the facility. 

In addition to the requirement for design documentation such as specifications and 
drawings, the Designer must provide design reports and other reports as outlined in the 
Infrastructure Management (IM) Design Management/Progression requirement, this 
manual and any other technical investigations or reports as detailed in the FDB. 

3.2 Documentation Standards 
Defence attaches considerable importance to the provision of proper documentation of the 
design (including specification, drawings, datasheets, etc.) and due regard shall therefore 
be paid to the detail and completeness of such documents.  Documentation shall be clear, 
concise and precise. 

3.2.1 Specification of Products 
In general equipment and materials shall not be specified by product name but shall be 
selected on the basis of their performance, suitability, availability, maintainability and cost 
effectiveness.  On occasion products with industry standard names may be sited as an 
example however where this occurs an annotation should be made to state that approved 
equivalent products would also be accepted. 

In most cases when new airfield pavements are constructed, Defence does specify the 
use of heavy construction rollers (i.e. Marco Rollers) for the purpose of compacting and 
proof rolling. The Marco Rollers are owned and available for lease from Defence. 
Information on Marco Rollers is available on the Infrastructure Manual Website 
(www.defence.gov.au). 
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3.2.2 Text Documentation Format 
The format of all text documentation, whether this is for the FDB, Concept Design Report 
(CDR), design specifications or any other Design Reports shall be generally as follows: 

 The page size shall be A4 but may be A3 where drawings are also incorporated. 

 Shall be provided in both Microsoft Word and PDF formats. 

 New sections shall commence on new pages. 

 A revision box with: 

– Revision number; 

– Author; 

– Checked; 

– Approved; and 

– Date. 

3.2.3 Drawings Format 
The drawings shall be clearly legible when printed on A3 size sheets. 

All drawings shall be to a professional standard and drawn in accordance with the relevant 
Australian/New Zealand (AS/NZ) or International (ISO) Standards.  Drawings shall be 
provided in both their native format (e.g. DGN, DWG) and PDF formats. 

Where appropriate, the drawing scale must be shown.  The drawing shall also include a 
graphic scale to facilitate scaling when a sheet is reproduced at a different size to the 
original. 

All drawings shall have a revision box containing: 

 Revision number and status. 

 Designed. 

 Drawn. 

 Checked. 

 Approved. 

 Date. 

3.3 Requirements for Design Reports 
The Designer shall submit design reports as required by the IM Design 
Management/Progression process and in accordance with the respective project 
requirements.  In summary, design reports for Aircraft Pavements will be required, as a 
minimum, at the following stages for DEEP review: 

 Concept Design Report (30%). 
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 Schematic Design Report (50%). 

 Detailed Design Report (90%). 

 Final Design Report (100%). 

The design must be progressed to meet the following requirements at each design report 
stage. 

 Concept Design Report (30%). 

– All user requirement options detailed for Defence decision. 

– All assumptions stated. 

– MOWP basis prepared where impact on constructability and design is likely. 

– Pavement types assessed and preferred type(s) selected. 

– Aircraft traffic assumptions and calculations documented. 

– Geotechnical investigations complete and design subgrade condition determined. 

– All Runway, taxiway and apron lengths and widths determined. 

– Runway, taxiway and apron centrelines defined in plan. 

– Design options submitted for Defence consideration. 

 Schematic Design Report (50%). 

– Design solution options presented for Defence consideration. 

– All technical queries submitted for Defence consideration. 

– All requested dispensations advised for Defence consideration. 

– Pavement thickness design complete. 

– Runway, taxiway and apron centrelines graded (centreline long sections). 

 Detailed Design Report (90%). 

– Draft MOWP prepared. 

– All documentation complete with no gaps in the design. 

– All assumptions stated. 

– Pavement Classification Numbers recommended. 

 Final Design Report (100%).  No new design should be included.  Only amendment to 
address quality reviews and comments raised by Defence review of the 90% design. 
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4. Design Requirements 

4.1 Certification and Verification 

4.1.1 Certification 
The principle concept for ensuring the fitness for purpose, safety and compliance of the 
Defence Estate is that nominated professionals and service providers must independently 
certify all works and services.  This is a fundamental requirement of Defence contracts 
and is provided in addition to certification required by the regulations and standards. 

All Defence new construction and upgrade projects must be certified as meeting the Civil 
Engineering requirements for Aircraft Pavements detailed in this manual. 

All aircraft pavement thickness designs must be certified as being suitable for the project 
aircraft traffic and subgrade conditions by a Chartered Professional Engineer (CPEng) 
specialising in aircraft pavement thickness determination and with substantial experience 
Aircraft Pavement thickness determination.  DSG-ID-EPE-DEEP-SCE shall approve the 
expertise of the certifying Engineer. 

4.1.2 Verification 
Where a designer that is not a full or reserve member of the Defence Infrastructure 
Engineering- Airfield Services Panel, performs the design, a recognised member of that 
sub-panel must be engaged by the Project Officer to verify that the design is adequate.  
This verification must be conducted in addition to the Certification required by the 
designer. The Project Officer is not to novate or otherwise sub-contract the sub-panel 
member. The sub-panel member is to directly work for and report directly to Defence. 
Clause 5.1 discusses further. 

4.1.3 Alternate Methods and Designs 
This manual details the minimum requirements for Aircraft Pavement infrastructure. There 
are a number of reasons why a project may find it difficult to implement all requirements 
and under certain circumstances it may be unnecessary or impractical to comply with the 
full requirements of this manual.  Any alternative methods and designs that do not comply 
with the specific policy requirements of this manual, but give equivalent results to those 
specified, are not necessarily prohibited.  Requests for Technical Authority approval of 
alternate methods and design must be supported by appropriate tests, solutions or other 
supporting evidence to ensure that the proposal still affords an equivalent level of safety, 
functionality and reliability.  
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To gain Technical Authority approval a RFI is to be sent from the Designer through the 
IAD appointed Project Manager with a copy sent to the IAD Project Officer. The Project 
Manger is to forward the RFI to the appropriate Technical Authority within DEEP for action 
or comment. If the PM/Project Officer approves, Direct Liaison Authority may be granted 
between the Designer and the DEEP POC in order to resolve technical issues, with copies 
of all correspondence forwarded to the IAD Project Manager and Project Officers. 

4.2 Design Requirements 
The requirements for designing Aircraft Pavements for Defence airfields is governed by 
the requirement for cost effective, functional and reliable airfield infrastructure.  

Where practical, Defence has aimed to comply with civilian design criteria to achieve best 
industry practice. Rather than having two similar documents for civilian and military 
airfields, Defence has made the decision to adopt: 

(a) CASA MOS 139 as the accepted standard for Department of Defence aerodromes. 

(b) CASA CAAP 92-2(1) as the reference document for Defence helicopter facilities. 

(c) ICAO Annex 14 Volume II as the ancillary standard for CAAP 92-2(1) as CAAP 92-2(1) 
does not cover Obstacle Limitation Surface (OLS) requirements. 

DADM replaces the ADFP 602 and contains only Defence exceptions from MOS 139 and 
military specific requirements  

The following sections detail the requirements of the various design elements as inputs for 
Defence Aircraft Pavements. 

4.2.1 Geotechnical Investigation 
The designer is to prepare a geotechnical investigation brief that meets the requirements 
of the project.  The designer must review and comment on the geotechnical report prior to 
its finalisation.  The results of this investigation are to be used to inform the Concept 
Design Report. 

4.2.2 Aircraft Traffic 
Aircraft traffic projections for Aircraft Pavements are to be provided to the designer by 
Defence, usually through the Project Officer via the Transition Team supporting new 
aircraft capabilities. 

Designers must convert the projected aircraft traffic into numbers of passes or coverages 
for input to design methods as appropriate. 
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Where existing pavements are being considered for structural capacity or strengthening, 
the historical traffic should also be considered where appropriate. 

4.2.3 Pavement Types 
The most appropriate pavement types should be selected based on through life cost and 
value for money.  An assessment of all practical pavement types must be performed by 
the designer in the context of the project condition.  The relevant project conditions 
include: 

 Climate:  Rainfall and ultraviolet (UV) exposure. 

 Subgrade conditions:  Including any proposal to improve or stabilise the subgrade. 

 Design aircraft:  Tyre pressures and masses. 

 Operating conditions:  Refuelling, ordnance loading, engine run-ups, aircraft wash. 

Areas of pavement subject to regular refuelling, exposure to hydraulic fluids, used for 
engine runs, as an aircraft wash or ordnance loading, must be provided with a non-
bituminous surface or an approved fuel resistant surface treatment to resist degradation 
under operations.  Other pavement areas would generally be expected to be of flexible 
pavement construction with an asphalt surfacing.  Sprayed sealed surfacings should be 
limited to blast-resistant pavement only and pavements in very remote areas for limited 
aircraft traffic.  Sprayed seal surfaces are not acceptable for military fighter aircraft. 

4.2.4 Design Life 
Design lives for the structural (thickness) design of new and upgraded pavements are to 
be: 

 40 years for rigid pavements. 

 20 years for flexible pavements. 

It should be assumed that maintenance will be provided at appropriate times during the 
pavement’s life cycle. 

4.2.5 Thickness Determination 
The thickness of all aircraft pavements must be based on the project specific aircraft traffic 
and geotechnical conditions.  The thickness of pavement required must be determined 
using either the Federal Aviation Administration’s (FAA’s) COMFAA or Airport Pavement 
Structural Design System (APSDS).  Design thicknesses may be checked using other 
design methods. 
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4.2.6 Geometry 
The geometry of Aircraft Pavements includes: 

Lengths, widths and spacing.  Whilst the critical runway and taxiway dimensions shall 
be detailed in the FDB, the minimum requirements for length, width and spacing of a 
runway, taxiways and aprons is contained in ADFP 602.  Defence’s intention is to comply 
with the requirements of MOS 139, except where specific military requirements dictate 
otherwise. 

Fillet and turning circle geometry.  Fillets and turning circles must be designed using 
Autoturn, Autotrack or similar software with specific application to aircraft pavements.  
Where designing using these tools, the designer must determine fillets and turning circles 
using the ‘nose tracking the centreline’ option. The subsequent positioning of line marking 
is to be based on the results of the design tool. 

Surface levels.  Surface levels and stormwater drainage systems for Aircraft Pavements 
and supporting structures must be designed such that the following limits are achieved. 

Facility Drainage Requirements 
Runways No ponding during the 100 year average recurrence interval (ARI) 

event. 
Taxiways No ponding during the 50 year ARI event. 
Aprons (General) No ponding during the 10 year ARI event. 
Aprons (within 65 m of 
buildings) 

No ponding during the 50 year ARI event. 

Runway strip Duration of ponding within 75m of runway centreline during the 5 year 
ARI storm not to exceed 12 hours. 

Taxiway and apron flanks Duration of ponding within 1m of pavement edge during the 5 year ARI 
storm event not to exceed 12 hours. 

Operational Buildings Floor level 0.3m above the 100 year ARI flood level. 
Other buildings Floor level 0.2m above the 50 year ARI flood level. 
Main access road Depth of flooding during a 50 year storm should be less than 0.1m. 
Other roads, carparks, etc Depth of flooding during 10 year ARI storm should not exceed 0.1m for 

roads and 0.03m for carparks. 
 

Surface grading.  Surfaces must be graded to meet the requirements of ADFP 602 and 
MOS 139. 

4.3 Pavement Classification Numbers 
Following the completion of the design of any Aircraft Pavement project, the designer 
must submit to Defence the recommended Pavement Classification Number (PCN) for 
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each element of the pavement work.  The PCN must be equal to or greater than the 
largest ACN of the various design aircraft for that element of pavement. 

4.4 Maintenance Allowances for Whole of Life Costing.  
Whole of life pavement costs should be addressed during the scoping or preliminary 
design phase for new pavement projects by experienced pavement engineers. They have 
an implication on the suitability and value for money of pavement design and material 
options and should be included in Net Present Value (NPV) cost analysis of design 
options. 

Estimation of whole of life costs for a pavement area is a complicated task as the costs 
are highly specific to the pavement type (i.e, concrete, asphalt, spray seal), the 
subsequent design life, and the pavement application (i.e. Runway , Taxiway, Apron).  
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5. Construction Support 

5.1 General 
The Defence suite of construction contracts generally details the requirements for 
designers to provide support to the contractor and Defence during the construction phase 
of any project.  This policy provides additional guidance specific to the construction of 
Aircraft Pavements. 

It is recommended that significant Aircraft Pavement infrastructure be delivered via Head 
Contractor contracts to allow independent and un-filtered advice to be provided to 
Defence.  Where a complex and multidisciplinary project requires delivery via a Managing 
Contractor contract, additional audit and advisory requirements are mandatory. 

5.2 Managing Contractor Delivery 
Where a Managing Contractor delivery methodology can not be avoided for Aircraft 
Pavement delivery, an independent auditor, from the DIP Aircraft Pavement Sub-panel, 
must be engaged by the Project Officer (via the PM/CA) separately from the Managing 
Contractor.  The auditor’s role is to review design, specification and QA documentation 
and to audit the construction as required to independently confirm suitability of the design 
and compliance of the construction with the design.  DEEP-SCE shall approve the scope 
of work upon which the auditor is engaged as well as the key staff nominated by the 
auditor for this work. 

5.3 Traditional Head Contractor Delivery 
Under a Head Contractor form of delivery, the Design Consultant is engaged by Defence 
(via the PM/CA) and is therefore independent of the contractor.  The role of the design 
consultant in relation to certification of the construction is detailed in the Design Services 
Contract.  Project Officers are to ensure that adequate resource and input is provided to 
the design consultant to allow meaningful certification that the construction complies with 
the design intent. 

5.4 Special Tasks 
The following notes are made with regard to the need for design input during special 
construction tasks that are considered to be high risk. 

 Asphalt as an Aircraft Pavement surface.  Full time presence by the designer. 

 Concrete for Aircraft Pavement.  Full time presence by the designer. 
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 Concrete block pavers as an Aircraft Pavement surface.  Full time presence by the 
designer. 

 Cement or lime stabilisation for Aircraft Pavements.  Full time presence by the 
designer. 

5.5 DEEP Technical Involvement 
In order to enhance the continuity of technical input between projects and better capture 
corporate knowledge of pavement issues, the IAD Project Officer is to invite the DEEP-
SCE to attend practical completion inspections of new or upgraded aircraft pavements 
prior to Defence acceptance. 
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6. Post Construction 

6.1 General 
At the completion of the project the Design Consultant is to provide the following suite of 
relevant information to DEEP-CES for all capital and major maintenance works. 

6.2 As Constructed Drawings 
A set of drawings is to be provided that accurately reflects the pavement works 
undertaken and provides an accurate representation of the work area and final pavement 
profiles. 

Where no significant amendments to the design has occurred during construction a copy 
of the 100% design drawings marked “As Constructed” will be appropriate. 

Where significant changes have occurred a new set of as constructed drawings must be 
produced with additional survey works being undertaken as necessary. 

6.3 Post Construction Report 
A brief post construction report is to accompany the as constructed drawings and must 
contain the following information: 

 Details of extend of works and dates of construction; 

 Pavement profile; 

 Materials used (including details of aggregates, binders, sealants, concrete and 
asphalt mix’s etc); 

 Problems with products or materials used; and 

 Recommended PCN for area. 
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Appendix E Pavement Underboring Policy 
 



Aircraft Pavement Underboring Policy 

Introduction 
This document details Defence’s policy requirements related to underboring for the 
installation of services beneath aircraft pavements. 
 
The decision to underbore as opposed to trench through pavements may be driven 
by a number of factors including: 
 

 Timing requirements. Underboring is potentially quicker and as such aircraft 
pavements may be closed for shorter duration. 

 Cost analysis. This will be specific to each project. 
 Contractor preference. This will be based on the experience and preference 

of each contractor and the availability of equipment. 
 The pavement condition and life cycle.  
 Pavement composition. As a rule underboring tends to be more economical 

for rigid pavements than flexible. 
 Viability of alternatives such as alternate service routing or trenching. 

 
The submission and subsequent review of a suitably detailed underboring plan is 
critical and the requirements of this plan are detailed below. 
 
Underboring Plan Approval 
A boring plan must be submitted to Defence for approval by DSG-ID-EPE-EEP-SCE.  
The boring plan must address all the issues listed below in ‘Underboring Details’ and 
must provide details of the contractor’s proposed methodology and risk assessment.  
No underboring shall commence until written approval of the plan has been provided 
by DSG-ID-EPE-EEP-SCE.  Such approval shall in no way remove any responsibility 
from the contractor for the underboring planning and execution and any repairs to the 
pavements that may be required as a result of the boring. 

 
Insurance 
Insurance must be obtained by the contractor to indemnify Defence for any damage 
caused to the pavements by the bores.  Damage includes subsidence, heaving 
and/or cracking or any other damage that may occur to the pavements. 

It should be noted by Defence Project Officers that such insurance generally 
excludes consequential damages (such as loss of revenue by aircraft operators 
and/or joint users/lessees of the airport due to a runway closure).  Where a pavement 
failure as a result of underboring could cause unacceptable consequential damages 
or prevent critical military operations, underboring is not recommended and services 
should follow an alignment which does not require underboring.  



Underboring Details 
The contractor is the party responsible for selecting the technical parameters for the 
boring operations to minimise risk.  If necessary, Defence project managers should 
guide this decision making process to ensure the following factors are fully 
considered: 

 Soil Type. Soil condition and type is to be known prior to boring being 
approved and the conditions are to be understood by the contractor. Soil type 
will determine the appropriateness or otherwise of any particular method of 
underboring and it must be noted that certain subgrades are unacceptable for 
underboring. The most notable example of this is highly expansive clays. 

 Bore depth.  The minimum depth of the bore and its relationship to the 
pavement structure must be considered for the specific pavement being 
underbored.  

 Bore diameter.  Diameter determines the total number of bores required to 
achieve the aim.  If multiple conduits are planned, it may be quicker and/or 
lower risk to increase the size of the bore and create less of them. 

 Pre-reaming and sleeving.  This practise increases boring time, but reduces 
risk of pavement damage. Metal sleeving over the bore head is recommended 
to control rod wander. It is strongly recommended that sleeving be used for the 
underboring of all aircraft pavements. 

  Pressure relief valves. At additional cost, these may be installed and 
maintained at various intervals along the bore to monitor slurry flow and reduce 
the likelihood of heaving/cracking. 

 Direction control.  The bore head can wander up to 10% on any given rod.  
The ability for the bore operators to correct this wander depends on the soil 
type.  The likelihood of cumulative bore wander should be assessed by the 
contractor in the planning stage, so that allowances can be made in the surface 
monitoring regime (see section below on surface monitoring).  In terms of 
depth, a threshold should be nominated beyond which bore-head wander will 
result in the bore being terminated and a new bore attempted. 

 Contingencies.  Upon discovery of latent conditions, the contractor may need 
to change boring equipment and slurry additives. 

 Scheduling.  Works should minimise disruption to aircraft.  At additional cost, 
bore length can be increased so that boring equipment may be located outside 
the runway strip. 

 Location of underground services.  A service locater should be employed to 
confirm the location of any services that may be located within the boring zone.  
Reliance upon GFIS data and service locations is discouraged. 

 



Surface monitoring 
A system must be established to validate surface levels and check for damage during 
and after boring.  The complexity of this system must be tailored to the 
consequences of the subject pavement being damaged and becoming 
unserviceable.  For example, the touch-down area on a primary runway warrants a 
more rigorous monitoring regime than a low-speed taxiway.   

The consultant/contractor must propose a suitable monitoring system in the 
underboring plan which would be reviewed by Defence and is to be in accordance 
with the specification requirements for the activity.  Examples of requirements to be 
included in the specification are provided following. 

 Example 1 – Low speed taxiway.  Prior to each bore, the route is to be lightly 
marked on the surface and measurements recorded at 2m centres using either 
a 3m straight edge (perpendicular to the bore path) or survey equipment.  
Measurements to be re-taken immediately after the bore (prior to reopening the 
taxiway) and again 4 weeks later. 

 Example 2 – Main runway.  Prior to each bore, the route is to be marked and 
measurements recorded at 2m centres using survey equipment.  These 
marking and measurements are to be duplicated at 2m and 4m offsets from the 
target route, to create an eight-metre-wide grid.  This will allow for any potential 
bore-head wander.  During boring, measurements should be taken periodically 
to check for any surface movement.  Once pre-boring is complete, and 
depending how well the target route has been followed, the outer 
measurements may be dropped for expediency.  A 3m straight edge is to be 
available to assess any surface deformation which may become visible or 
occurs between survey grid points.  Final measurements are to be taken upon 
the completion of all boring and again 4 weeks later. 

 

Repairs 
Any repairs to the pavements shall be undertaken in a timely fashion to a standard 
approved by Defence using a contractor and designer approved by Defence with 
costs borne by the contractor. 

Defence should carefully consider the need for the contractor to have a repair 
capability on standby during the works; such a capability will come at significant cost. 

 Provided all the above control measures are in place (i.e. surface monitoring, pre-
reaming, pressure relief valves) the risk of an adverse event occurring, which may 
cause damage or make a pavement non-trafficable, is considered reduced. 

The consequence of significant damage (eg surface deformations up to 25mm, 
cracking and/or spalling) should be considered and the subsequent repair time 
required for their correction must also be considered.  Minor repairs to rectify 
cracking or spalling may be completed within 24 to 48 hrs. Significant repairs to 
concrete, or full depth repairs to asphalt may take a considerable time to complete. 

 




