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Australian Geomechanics Society

Geomechanics is the application of engineering principles to the earth sciences to improve continually the accuracy,
efficiency, cost-effectiveness and safety of construction projects both above and below ground, including the recovery
of the earth’s mineral resources. It remains an imprecise discipline due to the infinite variety of conditions in the earth’s
crust but correspondingly offers a fascinating and rewarding field of research and practice.

The Australian Geomechanics Society was founded in 1970. Its origins lie in the National Committee of Soil Mechanics
of the Institution of Engineers, Australia, established in 1953 and the call for a corresponding society in rock mechanics.
In 1973 the society was expanded to include the third discipline of engineering geology and has remained substantially
unchanged since that date.

The society is affiliated to the International society of Soil Mechanics and Geotechnical Engineering (ISSMGE), the
International Society for Rock mechanics (ISRM) and the International Association for Engineering Geology and the
Environment (IAEG).

CORPORATE MEMBERSHIP OF THE AGS

$770.00 and look at what your organisation gets -
Membership for two nominees who each receive:

e Membership fee ($209)

e  Membership of the three International Societies ($176)
e JAEG Bulletin ($44)

An extra copy of Australian Geomechanics for company library ($154)
Acknowledgement in front section of every issue of Australian Geomechanics
Total benefit is $836 All prices include GST.

Contact Peter Robinson on secretary@australiangeomechanics.org or go to www.australiangeomechanics.org for
application forms and more information.

(¢) Australian Geomechanics Society

All rights reserved. Other than brief extracts, no part of this publication may be produced in any form without the
written consent of the publisher. The Society encourages reproduction of its publications and consent is usually
looked upon favourably. It is a requirement that full and complete acknowledgement be cited when referencing
articles published by AGS.
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Presentation
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Canopy Tube installation at Wynyard Walk - Keller
Ground Engineering

Dynamic Compaction and Wick Drains at Perth
Stadium - Keller Ground Engineering

Jet Grouting over canopy of Brisbane tunnel - Keller
Ground Engineering

Mass Soil Mixing at NCIG - Keller Ground
Engineering

Overseas Passenger Terminal permanent anchors -
Keller Ground Engineering
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PROVIDING SOLUTIONS

WE DESIGN AND CONSTRUCT
INNOVATIVE GEOTECHNICAL
SOLUTIONS IN THE COMMERCIAL
AND INDUSTRIAL BUILDING,
INFRASTRUCTURE, MINING &
RESOURCE SECTORS

VISIT WWW.KELLER.COM.AU TO SEE HOW WE CAN HELP YOU ) THINK SAFE
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L e Douglas Partners is an Australian engineering and related consulting services firm,
N L 4 wholly owned by employees, and specialising in the fields of:

= » Geotechnical Engineering / Engineering Geology / Rock Mechanics /
Environment / Geophysics / Groundwater / Construction Monitoring and
- Geotechnical Earthworks Control
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Comprising a team of highly skilled engineers, scientists and technicians all across
Australia, we pride ourselves in providing world class expertise and Integrated Practical
Solutions for our clients’ projects in a wide range of sectors including:

Property & Buildings, Transport, Land Development, Energy & Resources,
Water, Telecommunications, Mining, Sport & Recreation and Healthcare

Operating across a comprehensive network of 17 ISO9001 accredited offices nationally
and 13 NATA registered laboratories, Douglas Partners is effectively located to efficiently
service our clients’ needs and provide local solutions for our clients’ projects across
many sectors. >

JK Geotechnics provided geotechnical advice on land reclamation
for the realignment of McCarrs Creek Road, Church Point.

Servicing the following markets:
Residential ¢ Commercial/industrial e Infrastructure o Construction e Legal & Insurance e Councils ¢ Government ¢ Education
www.jkgeotechnics.com.au 115 Wicks Road, Macquarie Park Ph: 9888 5000
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SMARTER
INFRASTRUCTURE

For us Smarter Infrastructure is
about using smart products and
smart people to develop
geosynthetic solutions for our
clients’ building and infrastructure
challenges.

Find your solution today | www.geofabrics.co
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Roads Rail Coastal Waste Mining Ports and Primary Sports & Civic & Building
Aviation Industries Recreation Landscaping

GEOFABRICS 1300 60 60 20

Smarter Infrastructure




We drive forward expertise in the
structure and behaviour of all ground
conditions, to become better managers
of our built and natural world.

Contact

Dr. Tim Mote
Associate Principal
tim.mote@arup.com

WwWw.arup.com
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Vibro compaction
in action

Transportation - Dam « Ports - Buildings - Heavy industry - Mining

® Controlled Modulus Columns
©® Dynamic Compaction

® Dynamic Replacement

© Rapid Impact Compaction

@ Vertical Drains

@ Vacuum Consolidation

@ Vibro Compaction

@ Stone Columns

Sydney - Brisbane - Melbourne - Perth
www.menardoceania.com.au

© Jet Grouting

® Soil Mixing

@ Grouting

® Soil remediation techniques
@ Slurry Walls

© Permeable Reactive Barriers
@ Micropiling

© Anchors / Soil Nails

@ Mine backfilling

@ MEeNARD

As an acknowledged leader in geotechnics, Arup is often
asked to push the essential skill and science of designing
and building structures in the ground. Wherever difficult
ground conditions, sensitive environments or ambitious
projects present geotechnical challenges, Arup provides
robust and advanced solutions.

Our geotechnical expertise underpins Arup’s work on
projects from building design to infrastructure for water,
energy, mining, rail, highways and aviation. To the full
range of geotechnical needs, we bring interconnected
skills in geotechnical engineering, engineering geology,
hydrogeology, tunnelling, geohazard risk, and spatial
digital analytics as well as many specialised services.




Golder Associates brings over 50 years of global geotechnical engineering experience to your projects. We are proud to
have one of Australasia’s largest teams of geotechnical professionals delivering site specific solutions to infrastructure,

urban development, power, mining and oil and gas projects. We offer geotechnical investigations, design, and construction
support in addition to our complimentary planning, materials testing, environmental, water, and civil design services.

165 offices across Australiasia & worldwide _

nsw-bd@golder.com.au ﬁ
02 9478 3900 é =" Golder
www.golder.com ~ Associates
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Wagstaff Piling is a specialist foundation
WAG STAF F engineering contractor. The company was

formed by John Wagstaff in 1980 and since

PI LI N G then Wagstaff Piling has completed over 6000

projects encompassing all types of foundations
in a variety of ground conditions for a wide
range of civil engineering and building
applications. Wagstaff Piling is a wholly
Australian-owned enterprise with a vision to
provide our clients with the best foundation

system for their site, properly installed on time
and within budget.

QUEENSLAND / VICTORIA / NEW SOUTH WALES /

NORTHERN TERRITORY ~ TASMANIA / AUSTRALIAN CAPITAL
Head Office SOUTH AUSTRALIA TERRITORY WESTERN AUSTRALIA
bsi. \ AS/NZS 150 IS0 PO Box 117, PO Box 470, PO Box 966, PO Box 583
A gﬁf’;ﬁfg’ g001 14001 Ashgrove 4060 Port Melbourne 3207 Kings Langley 2147 West Perth 6872
v Haathant Ssety J momnement J e | Tel 61(0)7 3366 2555 Tel 61(0)3 9646 7500 Tel 61(0)2 9622 7099 Tel 61(0)8 9486 4333
Managemen Fax 61 (0)7 3366 560 Fax 61 (0)3 9646 7799 Fax 61 (0)2 9622 7133 Fax 61 (0)8 9278 4899

coffey ®

Coffey, A Tetra Tech Company

Geotechnical specialists delivering technical excellence and innovative solutions
to manage complex risk in challenging environments
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THE PILING EQUIPMENT SPECIALISTS FOUNDATION EQUIPMENT !CE @ WOLTMAN EE“

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu PILING & DRILLING RIGS DREDGING PUMPS

www.pilequip.com.au

PILEQUIP is your leading piling equipment specialist. At Pilequip we are more than just equipment suppliers or an equipment rental company.
We are staffed by experienced project managers, foundation engineers and specialist service technicians; and we can provide advice from methodo-
logy and equipment selection, through to operation and techniques to ensure successful piling in all project conditions.

Pilequip is part of the DIESEKO Group B.V. (The Netherlands) - internationally recognised as leaders for innovation, technology development and
highest quality engineering and manufacturing.

Our Rigs, equipment and accessories includes: Bored piling; CFA piling; Driven piling; Multi-purpose (Double-rotary; FDP piling; DCIS piling; HSP
piling; Vibratory; Vibro-flot; Pile-pressing and more); Stone columns; Anchoring rigs; Impact hammers; Vibratory hammers; LP Drills; Dredges; Amphibi-
ous excavators; and a wide range of piling accessories including lifting shackles; sheet pile threaders; hydraulic auger cleaners, and much more".

Sales Rentals Advice Servicing Training Commissioning Spare Parts
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Vibratory Hammer Piling
With Upending Tool
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Resonance Piling Deep CFA Low Headroom Hardrock Drilling Dredging equipment
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Design with confidence with our High Strength
cepabnhetes - Geotextiles and Sub-base Geogrids.

Sydney Brisbane Perth Melbourne Adelaide
02 97254321 07 38657000 08 94594300 03 97911772 08 8384 8894




Civil works temporary and permanent
EARTH Retaining wall remediation

Buildings and structures
AN c H o RI N G Pipeline buoyancy control
s o lUTI o N s Marine and shoreline applications

Utilities - power, electricity and communications

@ CIRTEX

07 3067 3631 | WWW.CIRTEX.COM.AU

GEOBRUGG’

BRUGG
Learn more:

Safety is our nature

FOR SUSTAINABLE
SLOPE PROTECTION

Geobrugg Australia Pty Ltd | 14 Century Road, Malaga WA 6090 | T +61 8 9249 9939 | F +61 8 9249 9949 | www.geobrugg.com.au | info@geobrugg.com
Regional offices in | Sydney NSW, T +61 400 845 289 | South Melbourne VIC, T +61 488 044 708 | Brisbane QLD, T +61 488 044 003 | Cairns QLD, T +61 408 774 059
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GEOTECH

COMPLETE GEOTECHNICAL SOLUTIONS

Macquarie Geotechnical provides complete geotechnical solutions for your site investigation projects.
We also provide the largest range of geomechanical soil, rock and aggregate testing in NSW.

Our key field services include:

e Truck and Track Mounted Geotechnical Drilling Rigs

e Concrete and Asphalt Pavement Coring Services

e Packer Testing (including straddle packers)

e Temporary Fencing and Environmental Controls

e Geotechnical Supervision of Fieldwork (factual reporting)
e Geotechnical Labour Hire (rail inducted staff)

Our key testing capabilities include:

e Drained & Undrained Triaxial o Uniaxial Compressive Strength, e Rock Hardness Index

o Triaxial Permeability Young’s Modulus & Poisson’s Ratio (Skelograf Method)

e Direct Shear e |ndirect Tensile Strength e Farthworks Supervision

e One Dimensional Consolidation (Brazilian Test) & Compaction Control

e Soil Chemical Properties including e Cerchar Abrasivity e Concrete & Aggregate Testing

aggressivity suite, SPOCAS, NAPP & NAG e Slake Durability e Petrographic Analysis

For more information please contact:
Office Address: 7-8/10 Bradford St, Alexandria

John Boyle . Chris Lloyd

Geotechnical Services Manager | Geomechanical Laboratory Manager

e = T: 0409 233 660 T: 0414 992 223
www.macgeo.com.au E: jboyle@macgeo.com.au E: clloyd@macgeo.com.au



AGS Symposium — Friday 10 November 2017

Geotechnical innovations and challenges for transport infrastructure
Ground Stabilisation Techniques for Problematic Soils and Unstable Rocks

PREFACE

This document contains papers for the 21% annual symposium organised by the Sydney Chapter of the Australian
Geomechanics Society. It is hoped that the symposium will keep practicing geotechnical engineers, engineering
geologists, and other engineering professionals informed of recent developments in this field. It also recognises the need
to gather together the experience of those practicing throughout Australia and to allow transfer of knowledge and
sharing of their experiences.

These symposia continue to be one of the best forms for bringing together the key stakeholders of the Australian
geological and geotechnical community. The main objective of the symposium, held on 10 November 2017, is to
present overview of current transport infrastructure challenges, state-of- the-art practices, innovative technologies, new
research results and case histories demonstrating applications of advanced techniques and cost effective approaches in
the construction and design of transport infrastructure.

This symposium is the cooperative effort of many authors and qualified reviewers. The editors and organising
committee wish to thank the authors, who have generously contributed their time to prepare the various papers and the
colleagues of the authors, who have assisted with time, secretarial, drafting and other facilities. Appreciation is also
extended to our sponsors for their support. Without them the Symposium would not be possibly the best ongoing forum
for the Australian Geomechanics and groundwater community.

Sam Mirlatifi, Cholachat Rujikiatkamjorn, George Vorobieff , Hadi Khabbaz, David Airey, Ali Parsa, Adrian
Hulskamp, Henk Buys and Karen Oj

On behalf of the AGS Symposium Organising Committee,
The Australian Geomechanics Society, Sydney Chapter



Annual Seminars of AGS Sydney Chapter

No. Date Topic Chairman & Organising Team

1 1997 Pavement Design Beyond 2000 A Leventhal

2 1998 Recent Developments in Piling Practice in Sydney P Andrews

3 1999 Flexible Retaining Walls: Design to Prevent Failure P Andrews and P Hewitt

4 2000 Computer Methods P Hewitt and J Carter

5 2001 Excavation Retention T Walker and P Hewitt

6 2002 Landslide Risk Management B Walker and T Walker

7 2003 Geotechnical Instrumentation and Construction Works Compliance Testing G Scholey and T Walker

8 2004 The Engineering Geology of the Sydney Region — Revisited S/ICSISII;?II;Y, M Parmar, G Young and G

9 2005 Geotechnical Aspects of Tunnelling H Buys and T Gourlay

10 2006 Soft Ground Engineering H Buys, R Moyle and P Hewitt

11 2007 Engineering Advances in Earthworks R Moyle, R Lindbeck and H Liu

12 2008 Foundation Design and Construction R Moyle, R Lamont and B Ewers

13 2009 Geosynthetics — New Materials for Modern Infrastructure B Ewers, H Buys and H Liu

14 2010 Seismic Engineering- Design for Management of Geohazards C Rujikiatkamjorn,  Mcllveen, R Lamont and
M Haysler

. . . C Rujikiatkamjorn, J Mcllveen,

15 2011 Coastal and Marine Geotechnics- Foundations for Trade G Blumberg, J Smith and C Y Tey

16 2012 Advances in Geotechnical Aspects of Roads and Railways H I?hgbbaz, C Y Tey, O Stahlhut and C
Rujikiatkamjorn

.. . . H Khabbaz, C Rujikiatkamjorn, M van Uden,
17 2013 Retaining Structures: Recent Advances and Past Experiences C McColgan and S Mirlatifi
o . H Khabbaz, C Rujikiatkamjorn, S Mirlatifi, C
18 2014 Resilient Geotechnics McColgan and M van Uden
. . . C Rujikiatkamjorn, S Mirlatifi, Katarina
19 2015 Recent Developments and Experiences with Groundwater and Excavation David, A. Hulskamp, and M van Uden
e . . . C Rujikiatkamjorn, S Mirlatifi, A. Hulskamp,

20 2016 Ground Stabilisation Techniques for Problematic Soils and Unstable Rocks T Mewilliam and H Khabbaz
S Mirlatifi, , C Rujikiatkamjorn,

21 2017 Geotechnical innovations and challenges for transport infrastructure G Vorobieff, D Airey, A Parsa,

A Hulskamp, H Khabbaz, H Buys and K Oj,
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