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About Rockfield

Reimagine / Transform infrastructure through business and engineering analytics and the
implementation of disruptive technology

Rockfield Technologies Australia is a specialist high technology company with core skills in advanced
computational modelling, sensor technologies, data analytics and engineering design solutions. Right
from our establishment in 2000, Rockfield has been assisting clients from across the industrial sectors
in better understanding and managing the risk profile of critical assets in terms of capacity utilisation,
structural integrity, remnant life and Standard& compliance.
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Computational mechanics is in our DNA. When the company was formed it was tightly integrated
with Rockfield Software Ltd. in Swansea, UK. Our proprietary code was ELFEN which had been
developed by Rockfield (Swansea) incorporating over a 1000 man years of coding and 100s of
completed PhDs (constitutive models and numerical algorithms). ELFEN is one of the FEA codes
used by Rockfield Technologies today. Others include En g i n &tadiod(fer shear cracking of
reinforced concrete), FLAC 3D, UDEC, ELFEN_DEM, Xtract, and Spacegass. All are tightly
integrated with CAD (Solidworks). Our staff are highly experienced in FEA and several of them not
only have PhD's in the area but have worked in universities up to Professorial Level teaching,
undertaking research and supervising doctoral students. In fact, many of our staff are university
medalists with double degrees in engineering and mathematics / physics.

COMMERCIAL-IN-CONFIDENCE 1



Rockfield Infrastructure Assets Capabilities
Document No: RTA-BMDO002
Revision No: 2
Date: 31 October 2016

Reimagine. Transform.

The schematic below describes our storyboard and operational space. New infrastructure is
designed to codes of practice where safety factors are chosen based on experimental evidence and
risk aversion to balance load against an assortment of capacity reduction factors. The design life
varies depending on requirements and can range from 40,000 h (some mechanical equipment such
as heavy gearing and balanced equipment) up to 100 years (public infrastructure such as bridges).
Most consulting companies are comfortable in offering services to design new equipment. However,
over time, infrastructure is inevitably subjected to increased loading and frequency of loads and also
material degradation. Codes used for the design of new assets should be used with reserve when
focusing on the operational performance of aged infrastructure. Fortunately, AS ISO 13822 provide
asset owners and consulting specialists with a framework for assessing the existing and future
performance of aged infrastructure. Rockfield is cognizant of AS ISO 13822 and utilize our core skills
spanning nonlinear mechanics, damage models, sensors and data analytics to provide asset owners
with operational solutions.

[ROCKFIELD TECHNOLOGIES]

Reimagine / Transform Aged Infrastructure through Engineering and Business Analytics and the Implementation of Disruptive Technology
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It is our experience that Asset Owners often find themselves in a quandary when trying to balance
risk appetite against growth / ROl and management of compliance. Multidisciplinary engineering
science tempered through a holistic perspective is required to maximize utilization with minimum
intervention.
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Reimagine

Locations

Townsville

Areas of Specialization

1 Thorough understanding and application of engineering standards

1 Advanced modelling capability: linear and non-linear; coupled models, structural response;
corrosion; crack propagation and fatigue; failure modes; geo-mechanics; thermal analysis;
mathematical field problems

Material science: steel, concrete, aluminium, rubber, FRP

Sensor technology and big data: tailoring sensors to site application

Mathematical modelling and computing

Site preparation, WHS, and client interfacing

Experimental design and application
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Relevant Projects
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Key challenges
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Critical heritage listed infrastructure
Complex structure
Aged structure with known corrosion issues

Full 3D finite element analysis
Fatigue life assessment to determine remnant life

On-site instrumentation (LVDTSs, strain gauges, accelerometers, pressure sensors,

thermocouples)
Test regime included road, crane, rail, vehicle braking tests
Structure management plan

Outcomes and benefits

=a —a —a

An understanding of the remnant life of the key asset
Identification of critical components and connections for regular monitoring
This project was recognised by two excellence awards

Work procedure development for replacement of various downgraded/corroded

members
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Bridge Headstock Instrumentation and Structural Assessment

Key challenges

9 Critical asset identified as having flexural capacity deficiency based on a desktop study
1 Significant capital requirement to strengthen or replace the bridge

Our approach

1 Application of advanced modelling combined with bridge instrumentation and testing to
validate the model
1 Controlled testing and remote medium term monitoring

Outcomes and benefits

1 Improved load rating and risk reduction

Increased understanding of heavy vehicle frequency / usage / load
Heavy vehicle triggered data events

Deferral of capital expenditure

=a —a A
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Rail Bridge Assessment and Load Testing

Key challenges

f
f

Our approach

f
f
f
f

Critical heritage listed asset
Aged structure with known corrosion issues

Finite element analysis of 3 unique truss spans

Finite element analysis of headstocks, pier caps and piers
Instrumentation of truss spans

Remnant/fatigue life study

Outcomes and benefits

f
f
f

Instrumentation and remnant life study

Better understanding of the structural

Informed asset management, monitoring and strengthening
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BEARING
DESIGN

STRUCTURAL
ASSESSMENT

BEARING
REPLACEMENT
PROCEDURE

Key challenges

9 Critical heritage listed asset
1 Bearing in poor condition and requiring replacement

Our approach

1 Preliminary design of new sliding bearings
1 Preliminary design of truss jacking/bearing replacement procedure
1 3" Party Design Review

Outcomes and benefits

1 Identification of critical components and connections for jacking
1 Cost effective bearing replacement works procedure
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Structural Health Monitoring T Bridge Damage Detection
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Key challenges

1 Remote assets
1 Post disaster inspection requirements

Our approach

9 Structural dynamics and measurement of natural frequency and mode shapes

1 Vibration based damage detection technique
1 Numerical simulation and scaled testing

Outcomes and benefits

1 A newly developed algorithm for damage detection
1 Researcher in Business grant
1 Enhanced collaboration with the universities (QUT / JCU)
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Jetty Headstock Remediation using CFRP

m i

Key challenges

1 Deteriorating structure in a harsh / corrosive environment
1 Wave action in a recent cyclone further opened the cracks
1 Traditional options were impractical / ineffective

Our approach

1 Detailed analysis
1 Rehabilitation options exploration
1 Defects treatment and FRP strengthening design

Outcomes and benefits

T The asset was restored beyond dbédas newd conditi
1 Cost effective solution with high durability
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Key challenges

1 Historic heritage listed bridge
1 Unknown load rating
9 Deteriorating timber elements

Our approach

1T Detailed structural anal ygodtensbot h
1 Validation through instrumentation and controlled testing

Outcomes and benefits

1 Load rating of the bridge
1 Safe work procedure for deteriorated girder replacement
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Key challenges

1 Toreduce the down time and related expenditures in the Australian sugar cane industry,
it is important to assess the tracks and conduct repair activities periodically

i Existing track assessment methods are often complex, time consuming and costly
exercises

Our approach

1 Unigue instrumentation techniques were used involving the installation of sensors and
data loggers to a cane wagon. The sensors measured and recorded physical
parameters relevant to assess the rail infrastructure

1 Data analysis of the raw data recorded from cane fields

1 Instrumentation involved using GPS sensors amongst displacement and load
transducers. Hence, measurements could be correlated to precise locations.

Outcomes and benefits

1 A combination of unique field measurements and data analysis techniques produced a
highly accurate track assessment

T Rockfieldds engineering solution enabl ed

activities based on the severeness of existing track damage
1 Smarter budgeting for future rail infrastructure asset management
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Port Jetty & Berth Girder Condition Assessment

Key challenges
9 Critical infrastructure
1 Overall asset condition unknown
Key Components
1 Visual Inspection
On-Site testing i Half-cell potential, resistivity

1
1 Laboratory Chemical Analysis
1 Remnant Life Analysisi Fi ckdés Law of Diffusion

Outcomes and benefits

1 Benchmark study of concrete condition
1 Understanding of the remnant life of the asset
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