REBUILDING CONFIDENCE IN CONSTRUCTION MATERIALS
TESTING: A PATHWAY TO INTEGRITY, INNOVATION, AND INDUSTRY
RENEWAL

Chris Bloxsom
Butler Partners

https://doi.org/10.56295/AGJ6121

1 INTRODUCTION

After more than four decades working across the Construction Materials Testing (CMT) sector as an employee, business
owner, NATA Technical Assessor, and long-standing participant in industry reform efforts, I have witnessed the
extraordinary value that high-quality testing can bring to Australia’s built environment. Construction Materials Testing
(CMT) laboratories and technicians, play a foundational role in ensuring that infrastructure performs safely and reliably
over its design life. When testing is done well and with integrity, it is invisible; when it is compromised, the consequences
can be profound.

In recent years, I and many others with significant experience in the CMT industry have become increasingly concerned
about systemic pressures that threaten the integrity of CMT practices across the country. These pressures are not
necessarily the result of individual failings or isolated incidents. They can stem from structural issues; particularly the
persistent downward pressure on the price paid for testing which can create an environment where corner-cutting becomes
normalised, data integrity is compromised, the inherent conflict of interest where testing is commissioned by the
earthworks contractor rather than the asset owner, and the credibility of our profession is placed at risk by factors which
are difficult for us to influence without a concerted industry-wide effort.

The challenges we face as an industry are not insurmountable and we should recognise that they present an opportunity
for the CMT industry to evolve, modernise, and strengthen its role within the broader geotechnical and construction
ecosystem. By embracing technology, rethinking responsibility structures, and fostering a culture that prioritises quality
over cost, we can build a future where testing integrity is assured, professional standards are elevated, and the industry’s
reputation is enhanced.

This opinion piece explores the nature of the integrity challenges facing the CMT sector, hopefully illustrates their
real-world implications through generalised scenarios, and proposes practical, achievable pathways for reform. My
intention is to not just criticise the industry but to encourage constructive dialogue and collective action. The solutions
are within reach and generally well understood if we choose to pursue them together.

2 UNDERSTANDING THE INTEGRITY CHALLENGE
2.1 THE PRICE-INTEGRITY PARADOX

It is my view and one shared by many others I talk with, that the core issue confronting the CMT industry is the paradox
created by competitive tendering. The clients of CMT laboratories are often under their own budgetary and schedule
pressures and naturally seek the lowest possible price for testing services. CMT laboratories, in turn, compete aggressively
to win work, frequently reducing margins to unsustainable levels. It may in fact not be immediately evident to the CMT
laboratory that the impact of those reduced margins has such an impact on the financial health of their business until
profitability declines to such a degree that it can’t be ignored. The result is a business environment where the following
becomes the case:

Technicians are expected to complete more tests in less time

Supervisory resources are stretched thin and technical control is limited or non-existent
Training budgets are reduced, deferred or mis-directed

Equipment maintenance and calibration is deferred

Data verification and checking processes are rushed and often ineffective
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e Ethical decision-making becomes strained

This is not necessarily a matter of bad actors, but the inevitable outcome of structural incentives where the market rewards
low price rather than high quality and integrity. Those laboratories are pushed toward practices which prioritise throughput
over accuracy. Over time, this erodes the integrity of testing and undermines confidence in the results that underpin critical
engineering and asset performance decisions.

2.2 THE HUMAN FACTOR

It is no surprise to anyone that CMT technicians are the backbone of the CMT industry. They often work long hours, in
sometimes challenging conditions, and carry significant responsibility for the safety and performance of infrastructure.
Regrettably many are placed in situations where they must choose between meeting unrealistic deadlines and adhering to
rigorous testing protocols.

The significant majority of technicians want to do the right thing and take pride in their work, however when the system
rewards speed over accuracy, even the most conscientious individuals can feel pressured to compromise. This has a
cultural impact at a laboratory level when the testing accuracy, compliance with the relevant test methods and good
practice receives a lower priority than producing reports to a deadline achieved only by corner-cutting and worse.

2.3 THE SYSTEMIC NATURE OF THE PROBLEM

It is vitally important to emphasise that integrity challenges are not confined to any particular region, company, or project
type. They arise wherever:

Procurement of CMT services is based primarily on lowest price
Testing schedules are compressed to meet construction timelines
Oversight mechanisms are weak or inconsistent

Digital traceability is limited

Accountability for compliance is unclear

These are systemic issues which require systemic solutions and I sense that there is a mood in the industry to recognise
the need for change and to translate that recognition into coordinated action. It is worth stating that even the most well
managed, profitable and strong quality culture laboratory can become the victim of a “rogue” technician who for reasons
known only to himself/herself will cut corners or otherwise compromise the quality and veracity of test data obtained. As
discussed later, the proposed technology-driven solutions will minimise or see an end to this type of behaviour. With
some current Laboratory Information Management Systems (LIMS) in use, this process is arguably underway to various
degrees.

3 WHAT HAPPENS WHEN INTEGRITY FAILS

To understand the real-world implications of compromised testing integrity, it is helpful to consider two generalised
scenarios. These examples are not tied to specific projects or organisations; rather, they reflect patterns described in a
number of reported articles over a long period of time, and discussions held with senior industry figures from time to
time. What is not known nor discussed below are the possible ramifications suffered by the CMT laboratories where these
scenarios have been uncovered, including commercial and criminal litigation against organisations and individuals.

3.1 SCENARIO 1: COMPACTION TEST MANIPULATION ON A MAJOR INFRASTRUCTURE PROJECT

On a large infrastructure project, soil compaction testing was being conducted under an intense schedule pressure. The
construction program allowed little time for rework, and the client expected a rapid turnaround of test results. The
laboratory engaged for the project had bid aggressively to secure the contract, leaving limited resources for supervision
and quality control.

Independent auditors later discovered that a significant proportion of compaction test results had been systematically
falsified. In some cases, technicians had adjusted moisture content values to achieve passing results. In others, density
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readings were altered to avoid reporting non-compliance. The manipulation was not the work of a single individual; it
reflected a broader culture shaped by unrealistic expectations and inadequate oversight.

The consequences were substantial. Portions of the project had to be excavated and reworked, leading to delays and
increased costs. More importantly, confidence in the testing process was shaken. Engineers, contractors, and regulators
were forced to question whether other results could be trusted. This leads to an understandable crisis of credibility for the
CMT industry where due to the actions described above, all testing becomes suspect and devalued in the eyes of the those
who need to rely on accurate and reliable compliance services.

This scenario illustrates how integrity failures can emerge not necessarily from malicious intent but from systemic
pressures that make non-compliance seem like the only viable option.

3.2 SCENARIO 2: FORGED CONCRETE STRENGTH CERTIFICATES

In another case, concrete strength certificates were found to have been forged. The laboratory responsible for testing was
operating under severe financial pressure, having secured the contract through a lowest-price tender. Technicians were
overworked, equipment calibration was overdue, and management oversight was limited.

When discrepancies were identified during a routine review, further investigation revealed that several certificates had
been fabricated without corresponding test data. The concrete in question did not meet the specified strength requirements,
resulting in structural deficiencies that required costly remediation.

Again, the issue was not isolated and reflected a broader pattern in which laboratories, squeezed by price competition, cut
corners to maintain profitability. The long-term cost to the project far exceeded any short-term savings achieved through
low-cost procurement.

These scenarios underscore the importance of addressing integrity challenges proactively. They also highlight the
opportunity for the industry to adopt new approaches that reduce the likelihood of such failures occurring in the future.

4 SOLUTIONS FOR BUILDING INTEGRITY

The integrity challenges facing the CMT industry are serious, but they are not insurmountable. By embracing innovation,
rethinking responsibility structures, and fostering a culture of quality, we have it within our ability to build a stronger,
more resilient industry. The following sections outline and discuss potential, practical, and achievable solutions across
three key domains. At this stage of my career, I would best leave the “nuts and bolts” of these solutions to those who are
much more integrated at a technical proficiency level of the systems which can drive and manage the solutions the industry
needs.

S TECHNOLOGY-DRIVEN SOLUTIONS

In my extensive and ongoing discussions with industry colleagues and those in my business, I understand that a range of
technology offers some of the most promising pathways for improving testing integrity. Many of the tools needed already
exist and the challenge is to integrate them effectively into industry practice.

5.1 AUTOMATED DATA ACQUISITION SYSTEMS

Automated data acquisition systems reduce the reliance on manual data entry, which is one of the most common sources
of error and manipulation. By capturing data directly from testing equipment, these systems:

Improve accuracy

Reduce opportunities for tampering
Increase efficiency

Provide consistent, standardised outputs
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For example, automated compaction testing equipment can record density and moisture content values directly,
eliminating the need for technicians to transcribe results. Similarly, automated concrete compression machines can
capture load and displacement data in real time, ensuring that results are recorded accurately and transparently.

5.2 CLOUD-BASED REPORTING AND TAMPER-EVIDENT RECORDS

Cloud-based reporting platforms allow laboratories to store test data securely, with built-in audit trails that make any
alterations visible. These systems can:

Provide real-time access to results for clients and regulators
Reduce the risk of data loss

Ensure that all changes are logged and traceable

Support remote auditing and oversight

Tamper-evident digital records are particularly valuable in environments where multiple stakeholders rely on the same
data. They create a shared source of truth that enhances transparency and accountability.

5.3 A AND MACHINE LEARNING FOR ANOMALY DETECTION

Artificial intelligence and machine learning algorithms can analyse large datasets to identify patterns and anomalies that
may indicate non-compliance. For example, Al systems can flag:

Repeated identical values in compaction tests
Unusual distributions of concrete strength results
Inconsistencies between field and laboratory data
Deviations from expected statistical patterns

These tools do not replace human judgement; they enhance it. By providing early warnings of potential issues, Al systems
allow supervisors and auditors to focus their attention where it is most needed.

5.4 DIGITAL TRACEABILITY SYSTEMS

Digital traceability systems—such as QR-coded sample tracking, GPS-enabled field devices, and blockchain-based
recordkeeping—can provide end-to-end visibility of the testing process. They ensure that:

Samples are correctly identified
Chain-of-custody is maintained

Field and laboratory data are linked

e Records cannot be altered without detection

These systems build trust by demonstrating that testing processes are transparent, secure, and verifiable.
6 STRUCTURAL AND RESPONSIBILITY-BASED SOLUTIONS

As an industry, it is understood that technology alone cannot solve integrity challenges and that structural reforms are
needed to clarify responsibility, strengthen accountability, and ensure that testing is valued appropriately within the
construction process. This “valuation” is something which needs to be embraced by clients of CMT laboratories in seeing
that the testing has an intrinsic value to the project and not just a box to be ticked when completing the QA report. It is
something that the CMT industry has brought upon itself when our clients place low value on the accuracy and integrity
of testing as a result of previous experience of compromised test reporting or similar undesirable outcomes.

6.1 RECONSIDERING ASSET OWNER RESPONSIBILITY

One of the most significant opportunities for reform lies in rethinking who is responsible for testing and compliance.
Currently, testing is often procured by contractors, who may prioritise cost and speed over independence and accuracy.
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A more robust approach would be for asset owners, whether public or private, to take direct responsibility for engaging
testing laboratories. This would minimise the inherent conflict of interest for the CMT laboratory which is working for a
contractor who is motivated more by cost and speed and is potentially willing to compromise on quality.

In the early stages of my career in the CMT industry, the majority of testing undertaken for projects fell under the direction
of the Principal (asset owner generally), his representative such as the Project Superintendent in the contractual
nomenclature of that time. The contractor would “present” a portion of the works for testing and inspection by the
Superintendent who would direct the testing laboratory to perform tests and report as required by the project
specifications. In some instances, a contractor may have engaged a CMT laboratory to undertake “control” testing to
assist them in measuring the quality of construction materials and work practices such as compaction control, etc., which
is a valuable addition to construction practice when it is done well and with integrity.

Should the asset owner again take direct responsibility for engaging CMT laboratories, this would:

Reduce conflicts of interest

Ensure that testing is aligned with long-term asset performance
Encourage laboratories to prioritise quality over price
Strengthen accountability for compliance

When asset owners control testing procurement, they are more likely to value integrity, reliability, and long-term
performance.

6.2 RECOGNISING THAT NON-COMPLIANCE RISK ULTIMATELY SITS WITH ASSET OWNERS

Regardless of who procures testing, the ultimate risk of non-compliance rests with the asset owner. If testing is
compromised, it is the owner who bears the cost of remediation, reputational damage, and potential safety consequences.
Even where the responsibility can be shifted to the contractor for recovery it will take significant time and cost resources
to effect this outcome.

Recognising this reality can drive more informed procurement decisions. Asset owners who understand the true cost of
non-compliance are more likely to invest in high-quality testing services, robust oversight mechanisms, and long-term
partnerships with reputable laboratories.

6.3 STRENGTHENING OVERSIGHT AND GOVERNANCE
Any move toward structural reforms should also include enhanced oversight mechanisms such as:

Independent third-party audits

Regular NATA assessments

Clear escalation pathways for reporting concerns
Transparent performance metrics for laboratories

These measures will substantially lead to the creation of an environment where integrity is expected, supported, and
verified.

7 REGULATORY AND CULTURAL SOLUTIONS

Regulation and culture are closely intertwined. Effective regulatory frameworks support ethical behaviour, while strong
industry culture reinforces compliance. Together, they create the conditions for sustainable integrity.

7.1 MOVING BEYOND LOWEST-PRICE PROCUREMENT

The shift from lowest-price procurement to value-based procurement is essential. This does not mean abandoning cost
considerations; it means recognising that quality, reliability, and integrity are equally important.
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Value-based procurement can include:

Weighted evaluation criteria

Minimum quality thresholds

Past performance assessments

Requirements for digital traceability

Incentives for innovation and continuous improvement

These approaches are already well known, but not always well implemented, and they reward laboratories which invest
in quality and necessarily discourage those which rely on unsustainable pricing strategies.

7.2 RIGOROUS THIRD-PARTY AUDITS
Independent audits provide an objective assessment of laboratory performance. They can identify:

Gaps in training
Inconsistencies in data
Equipment calibration issues
Process deviations

Cultural or ethical concerns

Regular audits, combined with transparent reporting, help build trust and ensure that laboratories maintain high standards.
In general, any CMT laboratory undertaking works on State Road Authority projects (my experience is Queensland-
based); Department of Transport & Main Roads (TMR) can be and often is subject to surveillance audits by very
experienced and practical technicians from TMR. It may be incumbent on the CMT industry to work with NATA and
others to develop a more universal third-party audit and surveillance authority to enhance confidence in the CMT industry.

7.3 MANDATORY DIGITAL TRACEABILITY

Digital traceability should be considered to become a standard requirement across the industry. It enhances transparency,
reduces opportunities for manipulation, and provides a clear record of compliance.

Regulators and industry bodies such as NATA and the likes of TMR can support this shift by:

e Updating standards to require digital recordkeeping
e Providing guidance on best-practice systems
e Encouraging interoperability between platforms

7.4 UPDATED STANDARDS AND INDEPENDENT VERIFICATION

Australian Standards and industry guidelines play a critical role in shaping testing practices. Updating these documents
to reflect modern technologies and integrity expectations can drive significant improvements.

Independent verification—whether through third-party laboratories, cross-checking, or digital validation—adds an
additional layer of assurance.

7.5 EDUCATION, TRAINING, AND ETHICAL CULTURE

Ultimately, I believe we all understand that integrity is a cultural issue. Technology and regulation can support ethical
behaviour but cannot replace it. As they say, “culture eats strategy for breakfast” and it is my view that the industry must
invest in:

e Technician training
e  Supervisor development
e  Ethical leadership programs
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e Industry-wide education initiatives
e  Mentoring and professional pathways

A strong ethical culture empowers technicians to speak up, encourages managers to prioritise quality, and reinforces the
industry’s commitment to integrity.

7.6 PRIORITISING LONG-TERM REPUTATION OVER SHORT-TERM GAINS

The most successful laboratories are those that recognise the value of long-term reputation. Clients trust them, regulators
respect them, and employees are proud to work for them. Prioritising reputation over short-term gains is not only ethical—
it is good business.

8 OVERCOMING BARRIERS TO CHANGE

While the solutions outlined above are achievable, they nevertheless will require collective commitment to overcome the
barriers to change including:

Resistance to new technologies
Concerns about cost

Lack of awareness

Fragmented industry structures
Competing commercial pressures

These barriers can be overcome through:

Collaborative industry forums

Pilot programs and case studies

Shared digital platforms

Clear regulatory guidance

Leadership from asset owners and government agencies

Change is most effective when it is driven by a shared purpose and supported by practical tools. I am not underestimating
the scale and difficulty of what is needed in the CMT industry and believe that things have to change at our behest and
not wait until something less palatable is imposed as a result of a continuing decline in integrity.

9 CONCLUSION: A CALL TO ACTION

The integrity challenges facing the construction materials testing industry are real, but they are not insurmountable. These
challenges present an opportunity to modernise our practices, strengthen our culture, and enhance our contribution to
Australia’s built environment.

By embracing technology, rethinking responsibility structures, and fostering a culture of quality and ethics, we can build
an industry that is resilient, respected, and future-ready. The solutions are within reach, but what is needed now is
collective commitment.

As professionals, regulators, asset owners, and industry leaders, we have a shared responsibility to ensure that testing
integrity is never compromised. The safety, reliability, and performance of our infrastructure depend on it.

The path forward is clear. The opportunity is significant. And the time for action is now.

CRediT authorship contribution statement

Christopher Bloxsom: Writing - original draft.

AUSTRALIAN GEOMECHANICS | VOLUME 61: NO.2 JUNE 2026 31



