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Executive summary   
Construction presents high rates of fatalities and injuries and is known as one of the most 

dangerous industries in which to work. Many safety incidents, injuries and fatalities could be 

prevented through improved design, planning and communication. While its adoption has been 

varied and inconsistent, Building Information Modelling (BIM) is an enabling technology that can 

play a significant role in improving work health and safety (WHS) in this sector. Indeed, BIM offers 

an opportunity to support the elimination or mitigation of WHS risks through improved data and 

information management and communication; specifically, by enabling the generation and 

management of digital design and construction information from which WHS hazards and related 

risks can be better identified and managed. Data as an asset to manage is core to this suite of 

guidelines in the BIM for WHS Management Decision Framework.  

 

There has been a plethora of research studies in the past decade that have analysed the adoption 

of BIM within the industry in an attempt to improve communication, information flow, efficiencies 

and productivity. Equally, there has been numerous studies that have explored maturity and 

capability for adoption, identifying the need for new competencies and new models for adoption. 

The present study went a step further and leveraged innovative international practices that apply 
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BIM specifically to work health and safety to deliver the BIM for WHS Management Decision 

Framework. The framework has four key components and provides guidelines to assist clients 

and their leadership teams on projects in developing the information environment that can 

support the integration of BIM for WHS management. Both public and private sector clients have 

much to gain from improved safety records.  

 

One major challenge of the construction industry is to find ways to reduce WHS incidents and 

injuries to support a safe workplace. The use of BIM can facilitate the early identification of 

potential WHS issues and the application of preventative strategies using automated approaches. 

The strengths of using BIM for WHS management manifest in the embedded processes of 

visualisation, simulation, analytics, evaluation, and monitoring. It also supports communication, 

education and training during the design, construction, operational phases and post-construction 

phases. Documenting WHS requirements in plans and monitoring compliance with WHS 

legislation within a BIM-environment can result in safer working conditions as WHS is identified 

as an integral part of the construction process, is made more visible to stakeholders, and can be 

appropriately managed at the various stages of construction. 

 

Australia lacks research that evaluates WHS management in a BIM-environment. BIM-enabled 

WHS management is rarely considered in construction tender requirements and the evaluation of 

bidders’ proposals, despite the scope for BIM to provide a powerful approach to the management 

of WHS. The management of WHS is likely to be most effective when considered holistically as 

part of the project lifecycle and included in a BIM-enabled environment by the construction 

procurer, with commensurate client response at the construction tender and evaluation stage. 

This allows WHS requirements to be embedded early in the design and construction process and 

facilitates increased clarity for the management of WHS across the project lifecycle. The UK, 

Singapore, Hong Kong and Finland public and private sectors are further advanced in the 

adoption of BIM and its use for WHS management. They provided valuable research sites that 

could enrich information on the approaches, tools and outcomes highlighted by the theoretical, 

prototype and evaluative studies in this area. Sufficient examples of Australian private and public 

sector BIM-enabled construction projects now exist to allow evaluation of BIM, from the tendering 

stage through to post-construction, and the potential creation of management and information 

systems for monitoring WHS. There also appears to be sufficient experience among industry and 

government stakeholders for major infrastructure projects to develop models for the adoption of 

BIM-enabled WHS management systems. Clearly, the brave new world of BIM holds potential for 

supporting the fulfilment of WHS obligations, and it is timely to harness the potential of BIM to 

ensure safer construction sites.  

 

This Technical Report is the culmination of a study involving significant industry liaison and input. 

The study is part of a worldwide trend to develop better tools for collaborative decision making 
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on construction projects through improved information ecosystems, including ‘guidelines’ to 

enable public and private sector client organisations who are key industry influencers to lead 

projects in a new way. The study explored the clients’ role in catalysing a BIM-enabled WHS 

management ecosystem by incorporating it in procurement strategies and tendering 

requirements. The resulting Decision Framework provides valuable insights for researchers and 

practitioners to understand how a BIM-enabled WHS management system can best be facilitated 

during the procurement process and supported throughout the entire project lifecycle. This 

Technical Report is focused on the third phase of the four-phase study. Phase 3 of the study 

consisted of a comprehensive nine-step methodology (see details in Figure 1) to include iterative 

feedback from industry to develop, refine and analyse the potential impact of the content of the 

Guidelines.  

 

The purpose of the Decision Framework is to provide industry guidelines that seek to support the 

development of a digital data and information management ecosystem that synthesizes BIM and 

WHS management across the entire life cycle. The Decision Framework aims to move from the 

generic approach of BIM adoption to a targeted approach as BIM as an enabler of achievement 

of a project objective (i.e., safety) with specific exemplars, case studies and tools orientated 

towards that objective. The Decision Framework provides guidance on how to develop an 

Organisation Information Requirements document that supports the Project Information 

Requirements document, particularly in enabling the development of high-quality criteria for 

tendering, evaluation and monitoring, and ultimately, the delivery performance of the primary 

contract throughout the supply chain. To develop the Decision Framework, case studies, 

document analysis and semi-structured interviews were conducted. BIM and WHS management 

toolkits and resources were also examined (UK BIM Framework 2020a, 2020b), including those 

provided by the UK-based BIM4WHS Working Group (UK BIM Alliance 2020); and guidelines and 

standards such as the NSW Infrastructure Development Management Framework (NSW 

Government 2020) and ISO 19650 (International Organization for Standardization 2018; 2020) 

have also provided a much-needed context to this potentially challenging task of bringing two 

worlds together of “BIM” and “WHS”.  The following diagram summarises the nine-step process 

undertaken in Phase 2 (Steps 1-3) and Phase 3 (Step 4 onwards).   
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Figure 1: Phase 3 Method  

Figure 1 indicates that the BIM for WHS Management Decision Framework was built from the 

synthesis of the outcomes of Phase 1, i.e., desktop literature review and preliminary interviews 

with experts, and Phase 2, an in-depth empirical study which resulted in the recommendation of 

guidelines with four components, the purpose of each component and the principles for 

development in Phase 3. Figure 2 summarises the key purpose of each component. 

 

 

Figure 2: BIM for WHS Management Decision Framework principles  

 

The BIM for WHS Management Decision Framework is structured in a hierarchy, as indicated in 

Figure 3. It is composed of two sets of guidelines: Information Requirements guidelines and 

Project Information Requirements guidelines.  
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Figure 3: Hierarchy of Decision Framework guidelines  

 

The Phase 2 interviews, analysis and themes provided significant input to the Decision Framework 

text for case studies and the various sections. As discussed in Phase 1 and Phase 2 Technical 

Reports (London, et al., 2020; London, et al., 2021), the proposed Decision Framework supports 

pathways for clients and project team leaders to collaboratively work together and develop high-

quality information requirements that clarify the data management environment expectations for 

all stakeholders at an organisational, asset and project level. Figure 4 summarises the 

development, testing and validation of the guidelines throughout the study and the relationship 

between Phase 1, 2 and 3 activities and the research findings.  
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Figure 4: Integration Phase 1, 2 and 3 Key themes and Activities for Decision Framework development.  

Components 1 and 2 are companion documents that include guidelines. The Information 

Requirements (Component 1) provides a strategic discussion for public and private sector clients 

to establish themselves as leaders in establishing the planning, designing, constructing and 

managing assets lifecycle in a safe manner. The Information Requirements align with the strategic 

approach as outlined in NSW Infrastructure Development Management Framework, and it also 

follows an international trend for integration of BIM (digital engineering/digital twinning) to 

improve project management and project performance. Concepts such as Organisational 

Information Requirements and Project Information Requirements are explained, and a practical 

case study of how to develop such documents is provided based on the international standards. 

A Self-Assessment Maturity Matrix is also introduced aimed at early adopters, leaders and 

innovators, specifically targeting BIM and WHS integration. Best practice case studies are also 

provided, drawing from both the international literature and empirical fieldwork conducted in 

NSW; specifically, four best practice case studies from Australia and ten international exemplars 

are presented that give practical examples to organisations of what is possible. The inter-

relationships between a project lifecycle, the information requirements and models, the 

knowledge domains and the level of development of a model are explained to give guidance to 

the Decision Framework users. The following diagram (Figure 5) is unique and was developed 

specifically for these guidelines.  
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Figure 5: Inter-relationship Project Lifecycle, BIM Level Development, Knowledge Domains Information Requirements and Models
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The Project Information Requirements Guidelines (Component 2) provide strategic guidance for 

public and private sector clients to build capability throughout their own organisations and 

throughout the supply chain at the project level. The first guide explores procurement strategies, 

tendering and supply chain monitoring, with a particular emphasis on creating the environment 

for the project leadership team to develop authentic tender criteria and evaluate tenders 

appropriately. The second component focusses on a particular example and presents principles 

for ‘lifting’ in the construction industry, one of the most dangerous aspects on a site. The following 

diagram summarises key concepts explained in relation to developing information requirements 

and their inter relationships; for example, between the asset life cycle, the OIR (Organisational 

Information Requirements), AIR (Asset Information Requirements), PIR (Project Information 

Requirements) and EIR (Exchange Information Requirements) and the Level of Development and 

the Knowledge Domains.   

 

The following diagram (Figure 6) summarises the relationship between the various guidelines and 

the LOD, Knowledge Domains and OIR, EIR, PIR and AIR and can be found in the guidelines. Each 

of the four guidelines can be read independently.  
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Figure 6: Guidelines mapped to project lifecycle 
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Two case studies involving an assessment of the potential impact of the Decision Framework 

were conducted based upon available project documents. For Case Study 1, the conclusion was 

that the Decision Framework had at least three potential benefits and would have potentially 

impacted numerous positive outcomes: 

• If the Decision Framework was used, a strong and novel emphasis would have been placed 

on BIM/WHS management integration. High-level Organisational Information Requirement 

documents indicated an emphasis on safety but not on BIM. In contrast, the Project 

Information Requirements and Exchange Information Requirements indicated significant 

support for the use of digital data, but this emphasis was not explicitly linked to safety goals. 

Multiple references were made to using digital data to improve construction processes, 

specifically in terms of improved constructability and more efficient sequencing. However, 

how these would translate into better safety performance outcomes, for example, a reduced 

critical incident frequency rate, was not made explicit. This could be reflective of a common 

yet debatable stance in the industry: that safety is a by-product of better design and 

construction rather than a goal in itself. Another example is that project data schemas and 

project data building blocks were specified to support objectives related to time and cost 

savings, but not safety objectives.   

 

• If the Decision Framework was used a broader suite of strategic goals, including identifying, 

recruiting, developing and monitoring supply chain partners, redesigning tendering criteria 

to capture work health and safety goals and creating environments where even 

subcontractors could catalyse BIM for WHS innovations, would have been taken into 

consideration in a much more explicit manner. 

 

• If the Decision Framework was used, the use of digital models would have been mandated 

in systematically identified domains from the outset of the project. The use of 4D as a 

starting point would have been emphasised. Instead, information requirements that were 

analysed were found to frame model use as “nice to have” even in critical activities, with 

specifications saying that “4D models (3D models + time) may be used” or that “3D models 

can be used for safety planning”.  

For Case Study 2, at least six benefits were identified as potential decision framework 

contributions:  

• As in Case Study 1, strategic goals integrating Digital Engineering/ BIM and WHS 

management would have been captured in high-level organisational information 

requirements instead of being confined to project objectives. The proposed Decision 

Framework recommends foregrounding “integrated” BIM/ DE for WHS management 

consistently across all tiers of goal: project-specific goals as well as in organisational 
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objectives that transcend project goals. The Decision Framework would sensitise users to 

the fact that, in this case, BIM/WHS integration is emerging at the project level but remains 

inconsistent at the higher-level vision documents and in organisational-level targets.  

• If the Decision Framework had been used, supply chain capability requirements for the 

project would have been clearly defined before project planning. Case Study 2 project 

documents offer general statements stating that the supply chain is expected to have the 

“ability to use models for a range of purposes”. Documents do not specify required 

knowledge, skills and competencies, a practice recommended in the Decision Framework. 

Follow up interviews confirm this as an area for improvement.  

• Tender evaluation panels would have been broadened to include professionals with 

expertise in BIM-enabled WHS management. In Case Study 2, there is no clear evidence 

that WHS management professionals or someone with knowledge and experience in 

identifying WHS risks, participated in tender evaluation, although findings do suggest they 

were involved early and regularly in the project. The Decision Framework recommends that 

tender evaluation panels should be diversified to include professionals capable of assessing 

a supply chain’s WHS methods, capabilities and performance.  

• Assessment of tender submissions, including the pre-contract DEXP, would have been 

conducted in a much more rigorous manner. In the case study, assessment of this 

submission has been described as being something of “a light touch”. Documentary 

evidence indicates that the client-defined certain content to be included in the pre-contract 

DEXP: explanations about the structured sharing and use of digital data, strategies for 

model sharing, approaches for clash detection. Follow up interviews indicate that 

assessment was not particularly rigorous, with some aspects of the tender evaluation being 

described as “subjective” and limited to binary decision-making, for example, checking 

“whether an item was (simply) mentioned or not”. The Decision Framework proposes 

strategies to counter this. 

• If the Decision Framework had been utilised, more comprehensive strategies for managing 

digital data related to safety would have been implemented. In Case Study 2, “Safety” was 

a metadata identifier allowing the tagging and collection of safety data, which is clearly a 

useful development. However, such digital data management was still sub optimised as 

much of it was compiled into spreadsheets instead of being incorporated into the model. 

The Decision Framework highlights the need for establishing the currency and accuracy of 

WHS data, and while there is emerging evidence of the ability to build a repository of WHS 

information through the management of digital safety data, the full potential of digitally-

supported WHS decision-making has not yet been attained.  



 

Page 12 of 128 

The suite of guidelines is the beginning of a new approach to improving the adoption of the 

integration of BIM for WHS management in our industry. The next step is to develop more detailed 

guidelines and standards at the project level to support the strategic approach presented in this 

study. It is time we did better. The final Phase of this study is focussed on Engagement to present 

the findings and outcomes of the study to industry and government. This does not include an 

Implementation and Evaluation Phase; however, that would be a useful future direction.  
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Background  
The construction industry is renowned for numerous fatalities around the world (Garner-Purkis, 

2018; International Labour Organisation 2020). Various researchers have espoused that the use 

of Building Information Modelling (BIM) could improve Work Health and Safety (WHS) outcomes 

in the construction industry by identifying work health and safety risks, improving communication, 

information flow and analysis in all phases of the asset lifecycle and thus eliminating or minimising 

safety risks and yet very little has moved in terms of providing specific guidelines to assist clients 

and their leadership team in effecting change. This Technical Report summarises the outcomes 

and recommendations from Phase 3 of the project “Work Health and Safety Management using 

Building Information Modelling”. The aim of the project is to examine opportunities to achieve 

WHS objectives through the application of BIM in major construction projects. The study is part 

of a worldwide trend to develop better tools for collaborative decision making on construction 

projects through improved information ecosystems.  

The project has four phases: 

Phase 1: Development of solutions for integration of WHS in BIM-enabled project planning, design 

and delivery - understand how and to what extent BIM is used and can be used for WHS 

management, including identifying the different options of implementation and associated 

barriers, enablers, limitations, and consequences for WHS risk reduction for the industry, the 

government and the regulator. 

 

Phase 2: Evaluation of WHS aspects in BIM-enabled projects, as part of a procurement process - 

identify preferred procurement models and best practices to evaluate WHS management in BIM-

enabled projects and recommend the best way for government agencies to evaluate the quality 

of WHS management in BIM-enabled project proposals. The aim of the Phase 2 evaluation of 

current projects is to determine best practice approaches to utilising BIM as a tool in identifying, 

communicating and mitigating WHS risks that can be adopted and/or adapted. 
 

Phase 3: Evaluation of the proposed approach for BIM adoption - understand the implications of 

the recommended solutions for integrating the WHS aspect in BIM-enabled project planning, 

design and delivery (objective 1) and for enabling the evaluation of WHS management in BIM-

enabled project proposals at the procurement stage (objective 2).  

 

Phase 4: Transfer of Knowledge and Dissemination of Information - disseminate findings to the 

industry, to NSW citizens, to the students and to the research community.  
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Methodology  
This section provides an overview of the approach taken to develop, refine and analyse potential 

impacts of the contents of the Decision Framework. Briefly, the overarching methodology 

involved nine steps. Steps 1-3 were completed in the two previous phases of the research project 

(London et al., 2020; London et al., 2021), while steps 4- 9 were completed in Phase 3. The 

methodology is described in three parts (Steps 1-3; Steps 4-6 and Steps 7-9). The red highlighted 

rectangles indicate a version of the Decision Framework. 

 

 

               PHASE 1 AND 2 ACTIVITIES  PHASE 3 ACTIVITIES 

Figure 7: Overview of methodology for developing the Decision Framework.  

The process illustrated in Figure 7 shows that the Decision Framework developed by the research 

team went through three versions (conceptual, detailed and final design), was backed by 

empirical studies and was subject to various levels of validation by industry experts. The levels of 

validation are presented in greater detail in Table 1. 
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Table 1: Levels of validation.  
 

COMPONENT 1A COMPONENT 1B COMPONENT 2A COMPONENT 2B 

Phase 2 empirical 
study: project 
interviews 

✓ ✓ ✓ ✓ 

Phase 2 empirical 
study: client 
interviews 

✓ ✓ ✓ ✓ 

IAG Workshop: 10 
March  ✓ ✓ ✓ ✓ 

Focus Group 1: 6 May  ✓   

Focus Group 2: 13 
May 

  ✓  

Focus Group 3: 30 
Jun ✓    

Focus Group 4: 22 Jul    ✓ 
Additional interview 
for more materials – 
two case studies (S 
Marr) 

 ✓ ✓  

Direct editorial 
comments ✓ ✓  ✓  

Case study impact 
analysis ✓ ✓ ✓ ✓ 

 

Steps 1-3: Conceptual design  

[1] Findings from Phase 1 and 2 empirical studies  

An in-depth discussion of the conceptual design development of the Decision Framework can be 

found in the Phase 1 and Phase 2 Technical Reports (London et al., 2020; London et al., 2021). 

Briefly, Technical Report 1 summarised findings from a targeted literature review that was 

subsequently validated through an empirical study comprising nine interviews. Findings 

highlighted four key drivers of BIM adoption: Client Leadership, Tendering Proficiency, Supply 

Chain Monitoring and Best Practice. These four drivers emerged during Phase 1 of the study, when  

In Phase 2 of the study, these four drivers were explored in extensive detail through an analysis 

of a broad range of data sources:   

• 13 semi-structured interviews with participants from three real-life case studies that made 

use of BIM for WHS management 

• two semi-structured interviews with directors from government clients with leadership in 

BIM for WHS management, which had a direct bearing on the framework design and are 

discussed further shortly 

• 50 project documents 

• existing BIM and WHS management toolkits and resources (UK BIM Framework 2020a, 

2020b), including those provided by the UK-based BIM4WHS Working Group (UK BIM 

Alliance 2020); and   
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• guidelines and standards such as the NSW Infrastructure Development Management 

Framework (NSW Government 2020) and ISO 19650 (International Organization for 

Standardization 2018; 2020).   

 

An overview of the research approach and framework development is shown below (refer to 

Figure 8). 

 

Figure 8: Preliminary Phase 1 recommendations, detailed Phase 2 recommendations and proposed tools, 
Source: London et al., 2021. 

[2] Conceptual design of the Decision Framework 

Following Phases 1 and 2, the four recommendation areas identified were mobilised as the main 

scaffolds for the Decision Framework. The early design comprised two key components and four 

subcomponents (shown earlier as Figure 2). These four components were linked in a hierarchy 

(shown earlier as Figure 3).   

 

An important feature of the Decision Framework, even at its early stages, was that it was already 

significantly aligned with the recently-released NSW Infrastructure Data Management Framework 

(NSW Government, 2020), particularly in relation to terminology, agency information 

requirements, and the types of models and their interrelationships. The IDMF further aligns with 

the ISO 19650, making the content of the Decision Framework not only relevant to the NSW 

context but also relevant internationally.  

[3] Presentation to the Industry Advisory Group  

Once high-level conceptual designs for the four components were developed, the research team 

organised a feedback session with its Industry Advisory Group (IAG), a group of professionals 

from government, academe and industry. The IAG members collectively had expertise in 
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construction, design, WHS management and specialised areas like craneage and BIM. The IAG 

was established at the very start of the project and was convened every three months. Research 

team members regularly presented findings and obtained systematic feedback during these 

quarterly meetings. Key feedback sessions were recorded, and discussions transcribed. Members 

of the research team then incorporated input and suggestions that arose from these discussions 

as the project progressed.  

At the time of presentation to the IAG, the basic structures and general content descriptions of 

the components had been established, but detailed contents had yet to be finalised, and proposed 

component outlines were still fluid and open to discussion. For example, Component 1B was 

envisioned by the research team to be a Best Practice Matrix in some form. Note that the final 

version of this matrix, presented in this report, contains descriptions of six Knowledge Domain 

areas for BIM for WHS management, four Australian case studies, international case studies, 

visuals and links to sample videos. But during this initial presentation to the IAG, the Best Practice 

Matrix contents were presented in broad strokes (refer to Figure 9 below). This strategy of 

presenting open-ended and flexible proposals was intentionally selected to give room for 

nuanced input. For early versions of the other components, refer to London et al. 2021. 

 

Figure 9: An early version of Component 1B, presented to the Industry Advisory Group for feedback.  

Feedback was obtained from the IAG through a 1.5-hour focus group. A packet of materials, 

including the conceptual designs of the four components and guide questions, was distributed 

one week prior to the session.  Six members of the IAG participated in the focus group (refer to 

Table 2). The research lead opened the session with a preliminary presentation of the 

components. After this initial presentation, small breakout sessions comprising two IAG members 

and two or three members of the research team took place. Discussions followed the format 

provided (refer to Figure 10). Three guide questions were provided; these were intentionally 

framed in broad terms to elicit wide-ranging input. 
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Discussions were led by IAG members themselves; the eight research team members that were 

present asked questions, took detailed notes and made clarifications. After the breakout sessions, 

all participants reconvened to consolidate feedback and for inter-group sharing. The discussions 

were recorded for each group, then consolidated into a master list.  

Table 2: Participants in IAG feedback sessions and groupings. 

Group 1 • Ross Trethewy (LL) Chair  
• Mark Holiday (Lipman)  
• Yingbin Feng (WSU) Note taker  
• Zelinna Pablo (TUA) Note taker  

Group 2 • Annelise Cannon (LL) Chair  
• VIK Goundar (LCI)  
• Luke Belfield (VD TF)  
• Gabrielle Wallace (WSU) Note taker  
• Angelica Varhammar (SW) Note Taker  

Group 3 • Eric Bugeja (EIC) Chair  
• Mark Glading (LL)  
• Swapan Saha (WSU) Note taker  
• Peng Zhang (WSU) Note taker 
• Kerry London (TUA) Note taker 

 

Following the IAG feedback session, two industry participants also provided written feedback 

through comments and changes on editable drafts using track changes. 

 
Figure 10: Structure of IAG feedback session with guide questions.  

Steps 4-6: Detailed design  

[4] Development of detailed design 

The presentation of the Decision Framework’s conceptual design to the IAG marked the close of 

Phase 2 of the research project. Phase 3 then commenced with team members being deployed 

to sub-teams for detailed development of the four components. The project leader developed 

detailed structures for each of the four components (refer to Table 3 below). At this stage, 
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detailed development was driven by empirical findings (described in Step 1) and by the IAG 

feedback. 

Table 3: Key features of components 

COMPONENT 
KEY SECTIONS IDENTIFIED AT 
THE START OF DETAILED 
DESIGN 

OTHER REMARKS/ PARAMETERS 

Component 1A: 
Guide to Developing 
Information 
Requirements with 
Self-Assessment 
Matrix (47 pages) 
 

• Purpose and users of the 
Guide Note 

• Discussion on integration of 
information requirements, 
knowledge domains and 
BIM LODs 

• Overview of leadership and 
collaborative practice 

• Sample case study showing 
OIR, PIR and EIR integration 
and samples for logistics 
planning 

• Self-Assessment Matrix 
comprising ten questions 
developed based on Phase 1 
and 2 findings 

• Resource is significantly novel 
• Some sections are loosely based on 

selected parts of BIM Alliance’s 
Guidance Note D; however, 
discussions are strategic and are 
empirically-informed 

• Case study on OIR, PIR and EIR for 
logistics planning takes a coherent 
supply chain perspective 

• Self-Assessment Matrix was 
conceived based on BIM4WHS 
Working Group’s Plain Language 
Questions for Developing Employer 
Information Requirements. However, 
Employer Information Requirements 
are no longer as central given the 
publication of ISO 19650, so the Self-
Assessment Matrix offered here is 
significantly different, with a more 
strategic OIR flavour 

Component 1B: Best 
Practice Matrix (5 A3 
pages) 

• Six knowledge domains for 
BIM for WHS management 

• Australian case studies 
mapped to knowledge 
domains 

• International case studies 
mapped to knowledge 
domains 

• Resource is new; no similar existing 
resources currently available 

Component 2A: 
Guide Note to 
Procurement, 
Tendering and 
Supply Chain 
Monitoring (40 
pages) 

• Purpose and users of the 
Guide Note 

• Procurement strategies and 
their role in BIM for WHS 
management 

• Case study on complex 
timber façade 

• Guidance for pre-tendering, 
tendering and post-
tendering with checklists 

• Guidance for supply chain 
monitoring with checklist 

• Resource is significantly novel 
• Some sections loosely based on 

selected parts of BIM Alliance’s 
Guidance Note D; however, most 
sections (checklists, case studies) are 
new and are supported by empirical 
analysis 

Component 2B (4 A3 
pages) 

• PIR General conditions 
• PIR Specific conditions for 

lifting 

• Conditions were based on BIM4WHS 
Working Group’s template of general 
and specific conditions) a work in 
progress) 

• General conditions have been 
categorised and the language 
reframed to be less prescriptive and 
more suited to the Australian market 

• Specific conditions were developed 
based on empirical data and validated 
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COMPONENT 
KEY SECTIONS IDENTIFIED AT 
THE START OF DETAILED 
DESIGN 

OTHER REMARKS/ PARAMETERS 

by industry professionals who were 
part of the IAG  

• Selection of “lifting” was driven by 
the large volume of empirical data 
that came from the case studies 
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[5] Presentation in focus groups 

Following the development of the components’ detailed design, the research team organised four 

workshops as contexts for focus group interviews. The aim of the workshops was to gather 

representatives from government agencies, general contractor companies and specialist 

contractor companies to provide expert stakeholder feedback on and analysis of each of the 

components. Unlike the earlier IAG session where participants provided feedback on the high-

level conceptual design of all four components, these four workshops were aimed at eliciting in-

depth feedback on the detailed design of a single component. In each workshop, participants 

were expected to qualitatively assess the feasibility of the Decision Framework as the 

recommended solution for enabling significant adoption of BIM for WHS management for the 

sector. 

 

Four focus groups were held between May and July 2021. Participants for each focus group were 

selected based on the nature of the contents of the component to be discussed. For the focus 

group on Component 1A, for example, participants invited were professionals connected with 

government clients because of the strategic nature of the document and its emphasis on high-

level information management decisions. For Component 2B, which had a more technical, project-

based focus, participants included construction as well as health and safety specialists, with 

validation by a crane specialist for the “complex lifting” specific conditions. A list of participants 

in each focus group is provided in Table 4. 

Table 4: Focus group details  

FOCUS GROUP TOPIC AND DATE PARTICIPANTS/ AFFILIATION 

FG 1: Component 1B 
06 May 2021 

• Director, The Men from Marrs (with additional meeting 
for a fourth case study) 

• Head of Environment, Health & Safety, Building, 
Lendlease (written feedback also obtained) 

• Head of Digital Engineering, LendLease Integrated 
Solutions (written feedback also obtained) 

FG 2: Component 2A 
13 May 2021 

• Head of Design & Project Management (NSW) Lendlease 
• Construction Manager, Lendlease 
• Head of Client & Strategy NSW & ACT, CPB Contractors 

FG 3: Component 1A 
30 Jun 2021 

• Project Officer, Office of Projects Victoria  
• Project Officer, Office of Projects Victoria  
• Senior Manager, Office of Projects Victoria (written 

feedback sent)  
• Director, Testsafe and Engineering, Safework NSW (met 

separately on 6 July 2021, written feedback also 
obtained) 

FG 4: Component 2B 
22 July 2021 

• Head of Client & Strategy NSW & ACT, CPB Contractors 
• Head of Environment, Health & Safety, Building, 

Lendlease (written feedback also obtained) 

 

The research team did not find it necessary to conduct focus groups sequentially (that is, by 

starting with Component 1A and ending with 2B). A decision was made instead, to begin with 
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Component 1B, which had a clear matrix structure and could thus be easily modified. Prior to each 

focus group, participants were provided with (1) a draft of the component, (2) an information 

packet with background on the research and (3) a list of questions (refer to Table 5).  
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Table 5: Focus group structure and questions for Component 1A 

QUESTION POSSIBLE PROMPTS 
What is your feedback on 
the Guide on Developing 
Information Requirements? 

• How well does the Guide meet the purpose as explained in the 
previous session(s)? 

• How can it best be used by your organisation?  
• Which roles is it most useful for? 
• What are some comments you have on each of the main 

sections? 
• What are your comments on elements like: language, layout, use 

of visuals, density, overall appearance, length? 
What would you change 
about the components and 
why? 

• If you wanted to change anything, how would you change: 
language, layout, use of visuals, density, overall appearance, 
length? 

• For content: What would you add, and why? 
• For content: What would you remove, and why? 

What would you 
recommend to make the 
Component more generally 
applicable to a range of 
players, including SMEs?  

• Does the tool exclude anyone?  
• Could you identify ways that it meets/ does not meet the needs 

of major players vs smaller businesses? 

What other comments do 
you have? 

• (free discussion) 

 

Focus group discussions were documented by research team members, who again cross-checked 

and then consolidated their notes. Focus group feedback was then transferred into Summary 

Documents, where they were combined with comments from client interviews obtained in 

December 2020 and from the IAG in March 2021.  Summary Documents thus served as 

comprehensive repositories of revisions for the components. 
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[6] Development of Summary Documents 

Focus groups were recorded, and discussions transcribed. Sample feedback for each component 

is presented (refer to Table 6). All feedback from a focus group was captured in a Summary 

Document. The four Summary Documents are discussed further in the results section and are 

shown in Appendices A1, B1, C1 and D1 of this report.  

Table 6: Sample feedback on each component  

Component 1A 
 
Guide to 
Developing 
Information 
Requirements 
 
 

1) A strong niche that merges BIM and WHS management has been identified. 
2) Consider providing more context in the beginning, by noting that this is work 

on BIM then moving on to how BIM for WHS management is the gap that 
the team is trying to fill. 

3) Add a lead in on the importance of information management. 
4) Consider putting in a graphic on procurement/ project delivery phases and 

critical junctures for information management/ information requirements fit 
in, to establish the business case. 

5) Check questions in the maturity matrix that might suggest that higher LODs 
are always better. [Participant’s] stance is that the right question is "what 
level of detail is most useful for decision-making in the organisation?" 

Component 1B 
 
Best Practice Matrix 
 
 

1) The matrix is already inclusive. The practices shared can be done by large as 
well as small and medium firms as long as management drives the use BIM 
for WHS management; size doesn’t determine this. 

2) Models need to be designed for purpose. Models aren’t generally useful for 
purpose and need to be designed to a standard and show how to do things 
and basic checks. 

3) Need to work towards developing standardised models that are computer 
literate (quantification) to avoid non-use, complexity and cost and 
encourage standard interpretation. 

4) Matrix visuals could be improved support a simulation experience.  For 
communication, the matrix should use (4D) scenarios, pictures and 
examples. 

5) Subtle change in language to “visualising design characteristics and 
temporary works which then leads to the identification of WHS issues” 

Component 2A 
 
Guidance Note on 
Procurement, 
Tendering and 
Supply Chain 
Monitoring 
 
48 items 

1) Perhaps the integration could be brought into even sharper focus in the first 
section by introducing a table/diagram that maps LOD/4D Modelling with 
WHS Management phases in the Introduction section in the Client part at 
the beginning. 4D – sequencing, 5D – cost, 6D – life cycle. And link this to a 
risk mgt process 

2) Consider a different case study example specifically on WHS and with more 
3D images 

3) Suggest a second example/case study. Perhaps a study where things didn’t 
work so well and interventions and corrections were made to get back on 
track.  

4) Case study images might be particularly useful in highlighting things like 
useful for edge protection and exclusion zones, tower crane positions and 
obstacles. Need to highlight case studies/visuals to make it clearer to 
support understanding. Visuals are great – tell 1000 words. 

5) Prepare a one pager (checklist) that can be used for subcontractors. 

Component 2B 
 
PIR General and 
Specific Conditions 
 
 

1) PIR template – General: Tag to existing Australian or international standards 
to streamline the number of standards that projects have to benchmark 
against it 

2) PIR template - For the specific areas: Cranes can be considered as one of 
the specific areas since they are a huge safety risk 

3) PIR template - For the specific areas: Critical areas will vary depending on 
the project type 

4) Ensure that the items in the lifting section, taken collectively, take into 
consideration early client decisions for example the need to identify latent 
conditions (might be in the item on use of 3D and 4D) 
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Steps 7-9: Final design 

[7] Refinement of Decision Framework 

Because detailed feedback was now available in the Summary Documents, components could 

now be revised, leading to a final design. Feedback was categorised into three groups: 

confirmation-related, content-related and editorial-related.  

[8] Development of final design 

Feedback captured in the Summary Documents did not to major changes in any of the 

components. Many comments validated the proposed contents. Changes proposed usually 

involved enhancing material that was already available.  Participants did not suggest that any 

element or section be removed. Changes suggested by participants and implemented by the 

research team are discussed in the Results section, which concludes with the final version of the 

Decision Framework. 

[9] Impact analysis  

Following the final design, the research team undertook one more step in relation to the Decision 

Framework’s potential benefit or contribution. This step involved an impact analysis wherein the 

four components were considered as analytical devices to assess the information requirements 

of two past projects. During the research co-design stage, it was established that projects 

selected (“case studies”) for this stage could either be (1) a BIM-enabled project with the potential 

of WHS Management aspects or (2) a past project that included WHS Management aspects but 

was not a BIM-enabled project (including desktop review). The aim of this impact analysis was to 

critique the actual project requirements of real cases (OIR, PIR and EIR) against the ideals of the 

Decision Framework. The framework’s ideals were distilled into a case study protocol comprising 

26 questions, which were then used to conduct a desktop analysis. Details on the protocol and its 

use are provided in the Discussion section. Key decisions made to generate the questions are also 

shown in Appendix E2.  

 

The protocol was applied to two case studies, one involving the design and construction of an 

underground metropolitan train station, pedestrian station access and two retail and residential 

towers and the second involving the design and construction of a dual-carriage motorway in 

Sydney’s west. Case Study 1 was one of three analysed in Phase 2 of the research (London et al., 

2021), while Case Study 2 was a new case analysis undertaken during Phase 3.  

For both case studies, the research team made a list of documents to request for review, using 

online client information on OIR, PIR and EIR (refer to Figure 11). For Case study 1, the highlighted 

documents in Figure 11 were reports made available to the research team. For Case Study 2, 

documents provided included 

• A quality specification document 

• A digital engineering execution plan submitted as a response by the main design contractor 
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• An excel file showing BIM specifications and schemas for the project 

• One constructability workshop report 

For Case Study 2, interviews were also conducted with the project team’s Technical Director/ 

Digital Engineering lead as well as with its Digital Engineering Manager. 

 

Figure 11: List of OIR, PIR and EIR documents requested for review.  
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Results 

Introduction  

The results section has two major sections, including (1) Feedback and (2) Decision Framework. 

As discussed in the Methodology, the Feedback section draws from various sources, and these 

recommendations are compiled in four Summary Documents (refer to Appendices A1, B1, C1 and 

D1). The Decision Framework section includes the final four components, which are a key outcome 

of this study.  

Feedback  

Feedback on the components were obtained from client interviews which were conducted in 

Phase 2, the IAG feedback session and four focus group discussions. Written feedback was also 

obtained from specific participants following focus groups.  

Feedback from client interviews (Phase 2) 

As noted earlier, the research team began gathering preliminary feedback as early as Phase 2 of 

the research. The earliest source of feedback was client interviews, which were conducted during 

the case study analysis and well before any high-level design of the components had been 

developed. At the time of the interviews, only some of the contents of the framework had been 

decided upon. For example, the research team had already established that a Self-Assessment 

Matrix in some form was essential but had not yet established its contents. The team’s method of 

obtaining feedback involved showing interviewees existing toolkits developed by other bodies 

such as the BIM4WHS Working Group. Questions were raised as to how these existing tools could 

be improved, adapted, or even significantly expanded to suit an Australian context. 

 

Interviewees were also asked to clarify some open issues. For example, the research team had 

very productive discussions with client interviewees about their views on the significance of 

different procurement models in influencing the effectiveness of BIM and WHS management 

integration. These discussions later influenced the contents of Component 2A, even if, at the time 

of client interviews, Component 2A’s structure had not yet been defined. Examples of feedback 

from the client interviews, specifically recommendations about the Self-Assessment Matrix, are 

summarised (refer to Table 7). 
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Table 7: Sample feedback from client interviews about the Self-Assessment Matrix.  

Client interviewee 1 The value of the current UK format [the BIM4WHS’ version of the maturity 
matrix] is unclear; it bounces between digital (CDE) with non-digital (safety 
management). 
Step One [of the matrix] should involve examining existing WHS processes, 
noting that these can be very project-specific. 
Step Two should then focus on understanding the data needed to support 
these processes. Technologies are important but are secondary to 
understanding the importance of data. 
Step Three (?) should focus building a data “ecology” for the project. 
Questions must be asked to bring others along on the journey and create an 
integrated digital ecosystem, with the digital engineering developer 
bridging the disconnect between BIM and WHS 

Client interviewee 2 Maturity levels in the matrix are useful because government clients will have 
projects that vary in their safety emphasis.  

Language should be more clearly linked to BIM and should be modified so 
that it “resonates” 
Consider that there are even moves in the UK and in Victoria to interrogate 
the use of the term “BIM” 
Include question on process for hazard identification 
Include question on scope of multi-stakeholder participation 
Language should be plain English but also relevant 
Include question on having a plan in place to construct assets 
Include question on access to BIM model 

 

All comments from the client interviews were taken into consideration in the design of the 

components. Appendix A2 shows commentary that traces how the above client feedback, as well 

as other feedback later obtained, shaped the final self-assessment tool.  

Feedback from the Industry Advisory Group 

Following the client interviews in Phase 2, the research team developed the conceptual design of 

the four components and presented this to the IAG. Samples of suggestions and 

recommendations from the IAG feedback session follows (refer to Table 8). 
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Table 8: Sample feedback from presentation of conceptual design to IAG  

Group 1 • All components are valid  
• Component 1a: The guide needs to cover high-risk activities 
• Component 1b: Knowledge domains are valid.  It would be good to consider 

mentioning other sophisticated digital tools outside of BIM, for example algorithms 
that can help correlate designs and falls from height 

• Component 2a: Apart from the proposed tabs, a tab specifically for high-risk 
activities can be added 

• Component 2b: Vignettes for small business to operate in BIM for WHS 
management space need to be added 

Group 2 • Component 1a: The guide should put safety as the focus of every stage of the 
process. The guide should consider contractor capability or at least ways to bring 
subcontractors up to speed  

• Members confirmed that the self-assessment matrix is very important, particularly 
at the beginning of a project 

• Component 1b: The matrix needs to consider the capability and capacity of smaller 
players to deliver best practice and how their actions fit in with other players 

• Component 2a: Members confirmed that PIR template is important for larger 
organisation leadership to bring contractors/subbies up to speed 

• Component 2b: Supply chain monitoring guide is very important. The guide should 
use specific instructions as these are easier to follow than high-level principles. For 
communication, examples of implementation of procurement and tendering best 
practice (cases, scenarios etc.) need to be provided 

Group 3 • Component 1a: Focus on 4D as a priority 
• Component 1b: Happy with the Knowledge Domains. It would be good to have a 

small-scale project in a large-scale project example for each of those domains so 
that they can be tangible to clients and the size of the project that they undertake 

• Happy with Component 2a and 2b 
• Self-assessment matrix is a good strategy  
• Communicate through industry associations like Engineers Australia/MBA/Build 

Smart/PCA 

 

Feedback from focus groups 

Following the presentation of the conceptual design, the research team developed the detailed 

design of the Decision Framework. Each of the four components was then presented in a focus 

group.  In total, the number of comments received for each component from three rounds of 

feedback was as follows: 

• Component 1A (Guide to Developing Information Requirements): 52 comments 

• Component 1B (Best Practice Matrix): 108 comments 

• Component 2A (Guide Note for Procurement, Tendering and Supply Chain Monitoring): 48 

comments 

• Component 2B (PIR General and Specific Conditions): 38 comments 

Participant comments could be grouped into three areas including (1) confirmation-related, where 

participants agreed with our work, (2) editorial-related and (3) content-related. The first set of 

comments involved participants’ validation of the contents of the components. Examples of such 

comments were “The matrix is already inclusive” and “A strong niche that merges BIM and WHS 
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management”. The Summary Document of Component 2A, for example, had 48 comments; 23 of 

these were “no action” items because participants reaffirmed the content.  

 

The second set of comments involved editorial changes or changes in terminology, language or 

tone. Suggested changes mainly involved reshaping the text to better suit the Australian industry. 

In one focus group, for example, participants raised concerns around terms such as “surveillance” 

and suggested the use of the alternative “assurance”. In other situations, suggestions were made 

to keep wording more “neutral”. For three out of the four groups (FG1, FG3 and FG4), the research 

team sent out drafts to selected participants, who provided their editorial suggestions in track 

changes on the document itself. In FG2, there were very few editorial comments, so this step of 

direct editing was not deemed necessary. 

 

The third set of comments involved changes in content. Most of the comments in this category 

were suggestions about adding more resources to supplement existing content so that examples 

and case studies could be presented in ways that were more vivid. For example, participants 

suggested that the team provide more visuals showing 4D BIM (see Table 5, 1B-Item 4 as well as 

2A-Item 3), more case studies (2A-Item 2) and additional checklists (2A-Item 5). Almost all 

suggestions in this group of comments were incorporated. In some cases, suggestions for one 

component were found to have been addressed through the contents of another component. For 

example, one suggestion about Component 2A was to include a case “where things didn’t work 

so well” (2A/ Item 3). The research team found that this suggestion was addressed in Component 

1B, the Best Practice Matrix, which showed case studies that had clear gaps in the use of BIM for 

WHS management, gaps that signalled missed opportunities to use BIM to support specific 

Knowledge Domains. The most significant suggested addition related to Component 2A involved 

two participants suggesting the need for a high-level diagram that consolidated key dimensions 

of the project. 

 

In very rare cases, a few suggestions were not implemented, or only partially implemented, 

because they were beyond the research scope. One participant in the Component 1A workshop, 

for example, suggested that the Guide to Developing Information Requirements include detailed 

implementation guidelines on how to develop a universal language, the way that SMARTBuild or 

IFC had been seeking to do. This suggestion falls outside the scope of Component 1B. Component 

1B was designed as a high-level document providing guidance for developing strategic-level 

Organisational Information Requirements (OIR). The team responded by writing a section with a 

short, strategic discussion about "Data Ecosystems and Universal Data" but did not draft detailed 

operational guidelines. It is noted, however, that the suggestion was an important one because 

standardisation of data is seen to be a fundamental requirement for any collaborative approach 

using BIM. This topic is a high priority area of future research.  

Succeeding sections provide details on the outcomes of each of the focus groups. 



 

Page 36 of 128 

Focus Group Interview 1 Results  

The aim of the first focus group discussion was to obtain input on Component 1B: Best Practice 

Matrix, which was seen as a practical starting point because of its discrete, identifiable elements 

and its simple structure. Component 1B’s building blocks were local and international case studies 

(the rows of the matrix) that were analysed using the six Knowledge Domains (the columns of 

the matrix).  The table format of the matrix made it a feasible ‘jump-off point’ as compared to 

other more narrative-based documents. For details on other key decisions made for Component 

1B, refer to Appendix B2. 

 

Key content-related themes that emerged from the first focus group were minor, and these 

included: putting in a fourth local case study, with one case on craneage being offered by one 

participant; replacing one international case study which involved automated remote monitoring, 

with one focus group participant noting the case could be perceived as controversial in Australia 

and including additional resources such as video links and visuals. Editorial comments were also 

straightforward. Other comments involved suggestions for better consistency in the use of some 

terms and suggestions for the replacement of other terms such as “surveillance”. Sample 

comments about Component 1B are shown (refer to Table 9).  

Table 9: Partial Summary Document-Component 1B.  

For the full Summary Document, refer to Appendix B1. 

COMMENTS: CONFIRMATION-RELATED 
COMMENT RESPONSE 
Great example and application. Solving in a safe and 
virtual space first is one of the key benefits of BIM and 
Digital Engineering of EHS. 

Agreed. No action required.  

Great example of increasing collaboration. EHS is 
often the "Trojan Horse" to get other beneficial 
practices adopted in AEC, so increased collaboration 
and emphasis on solving issues in the virtual/design 
space is fantastic.  here an opportunity exists to code 
some of the NSW/AU EHS requirements into BIM as a 
plug and play. 

Agreed. No action required.  

Add potential case study of removal of cranes from 
Crown Casino. We used the model to develop a 
methodology around removal of cranes. 

Agreed. Case study 4, which focuses on 
cranage, has been added following an 
interview with Simon Marr.  

Remove the final example. It is controversial, would 
not work in Australia. It could cause the shutdown of 
the site. Privacy issues, liability issues etc. Australia is 
not ready. Expensive. An alternative would be to use 
computer vision of safety zones and instead of real-
time warnings, use the data to discuss breaches of 
safety zones at the end-of-day safety review. 

Agreed. This case study has been removed 
and now replaced by a new case study on 4D 
BIM-based workspace planning for temporary 
safety facilities 

Consider putting links to more detailed material about 
a given case, for example graphical samples and 
online tutorials that get users to a baseline (but again 
must be careful that this might be out of scope) 

Agreed. A link to a video on Case Study 4 
from Simon Marr has been added. 

Consider mentioning other sophisticated digital tools 
outside of BIM, for example algorithms that can help 
correlate designs and falls from height 

Agreed. No action already addressed in 
international case studies 
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COMMENTS: CONFIRMATION-RELATED 
COMMENT RESPONSE 
For communication, the matrix should use (4D) 
scenarios, pictures and examples. 

Agreed. Visuals have been included.  

COMMENTS: EDITORIAL-RELATED 
COMMENT RESPONSE 
Matrix language may be threatening to industry and 
cause push-back. See matrix oversees road project, 
with words such as ‘surveillance’ recommended to be 
replaced by ‘assurance’. Make wording neutral. 

Agreed. "Surveillance" is now replaced by 
"assurance". 

Matrix language could be looked at and you are going 
to provide us tips …ensure consistency of language, 
e.g.,  risks and hazards;  surveillance and assurance. 

Agreed. R Trethewy's editorial comments have 
been incorporated. 

BIM facilitates the separation of people and hazards 
using technology and data - misleading comment: it 
facilitates identification of hazards and how to plan 
for possible separation. BIM in and of itself does not 
do that.  

Agreed. Changed wording as noted previously.  

 

Two participants had written feedback prepared before the focus group. These were obtained by 

the research team. These written changes generally involved editing for sharper technical 

precision (refer to Figure 12). Examples of changes are lighter text. 

 

Figure 12: Sample editorial changes made in Component 1B  

Note: Table with participant changes in grey.  

A final point to note is that a total of 108 comments were received during this focus group, more 

comments than in succeeding focus groups. This number must not be misconstrued to mean 

Component 1B was of lower quality. As noted, most of these comments were minor. Second, 

Component 1B was the first of the components to be assessed, and several suggestions that were 

received were actually meant for future focus groups involving the other components. The third 

point is that at the time of the first focus group, many aspects of the other components had not 

yet been finalised, so discussions in this focus group had fewer restrictions and parameters. The 
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open-ended nature of the session understandably led to more exploration and suggestions since 

team members were not yet constrained by the later decisions that would rule out sets of options. 

Focus Group Interview 2 Results  

The second focus group’s aim was to gather feedback on Component 2A: Guidance Note for 

Procurement, Tendering and Supply Chain Monitoring. As with the first focus group, participants 

confirmed the value of many aspects of the component, including the importance of the case 

study and actionable items like the checklists. Editorial-related comments were minimal, including 

the need to specify “construction” actors as users of the report and the need to ensure that 

section headings provided signposts that supported a clear narrative thread. After the focus 

group, the research team made the decision that it was not necessary to send out written drafts 

for direct editing. Instead, the team focused on addressing the mainly content-related comments. 

Based on feedback, an additional case study on early contractor involvement was written; existing 

checklists were expanded (refer to Appendices C4 and C5); a new reverse checklist supporting 

main contractors in their engagement of subcontractors was developed (refer to Appendix C3), 

and new visuals were also added to break up the more extended narratives. Two high-level 

diagrams were also added (refer to Appendix C2). One was a conceptual integration of project 

stages, Knowledge Domains and LOD; a second was a hierarchy that visually depicted how the 

four components were linked to one another.  A sampling of comments about Component 2A is 

shown (refer to Table 10). 

Table 10: Partial Summary Document-Component 2A.  

For the full Summary Document, refer to Appendix C1. 
CONFIRMATION-RELATED COMMENTS 

COMMENT RESPONSE 

Really like the case study. No further action. 
Quotes are good. The document is consistent. Structured very 
well. Gives clients a better understanding up front. 

No further action. 

Liked history -checklist at back of document No further action. 
Document captures a linear thought process, which is key, 
particularly for SMEs and contractors.  

No further action. 

Case study images might be particularly useful in highlighting 
things like useful for edge protection and exclusion zones, tower 
crane positions and obstacles. Need to highlight case 
studies/visuals to make it clearer to support understanding. 
Visuals are great – tell 1000 words. 

Additional images showing use of 
3D for things like edge protection, 
exclusion zones, tower cranes, 
obstacles have been included. 

Visuals help to illustrate and reach more people. See above 
Can broaden target audience with more simple examples and 
visuals, e.g., side by side 2D and 3D to show the difference.   

Additional images showing use of 
3D for things like edge protection, 
exclusion zones, tower cranes, 
obstacles have been included. 

High-level client space document, not for subcontractors. 
Checklists are targeted at Client. Suggest a reverse checklist on 
how small contractors can respond to the tender request 

Additional resources have been 
added, to make the document 
more accessible to other 
audiences; for example there is 
now a case study involving an SME 
subcontractor and a checklist for 
main contractors for their 
subcontractors.   
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CONFIRMATION-RELATED COMMENTS 

COMMENT RESPONSE 

One-pager for subcontractors. / Guide is most suitable at tender 
stage, with bid teams – can tailor tender documents and 
separately tailor in a more simplified form (1 pager) for 
contractors; One-pager at the end – guide – people can use for 
tender as a tool (see above) 

There is now a checklist to support 
main contractors in their 
engagement with their 
subcontractors.  No further action. 

Purpose: What outcomes the client is trying to achieve? Using 
BIM and WHS management are two different journeys and 
perhaps the integration could be brought into even sharper focus 
in the first section by introducing a table/diagram that maps 
LOD/4D Modelling with WHS Management phases in the 
Introduction section in the Client part at the beginning. 4D – 
sequencing, 5D – cost, 6D – life cycle. And link this to a risk mgt 
process. This table should indicate the collective responsibility for 
WHS mgt and that BIM is a platform to facilitate WHS outcomes 
over the entire project life cycle.  Just make sure at the 
Introduction it is clear what the goal is, what we are trying to do, 
why we do this etc. A Risk-based assessment underpinning this 
diagram would be useful. But remember an immature client may 
not be able to do this 

A diagram incorporating LOD, six 
knowledge domains and project 
stages has been developed to 
explain this in a strategic way. 

Page 7 references to hierarchy of document a better link to this 
or maybe help them to understand the documents that clients 
should be developing. Perhaps make it clearer in this document 
as well as the first Guide. 

A document hierarchy has been 
prepared. 

EDITORIAL-RELATED COMMENTS 

COMMENT RESPONSE 

Include a reference to construction stakeholders in “who is this 
guide for” 

The term "construction" has been 
included in the “users” section. 

The headings on the left could be refreshed to make sure they 
are clear about decisions or decision points.  Look at the 
headings in the left-hand side column.  Are we being clear about 
the decisions and decision points? 

Headings have been revised for 
clarity in the narrative thread. 

 

Focus Group Interview 3 Results  

During the third focus group, participants were asked to provide feedback on Component 1A: 

Guide to Developing Information Requirements. Component 1A, which focused on high-level 

discussions on matters such as supply chain culture, long-term goals and Organisational 

Information Requirements (OIR), was the most strategic of all the components. A decision was 

thus made to invite government client representatives to the discussion as they were familiar with 

high-level leadership issues such as these. Three representatives from the Victorian state 

government agreed to provide feedback, along with a fourth participant from the NSW work 

health and safety regulator, who was met separately. An important consideration about the three 

representatives from Victoria was that they were not part of the IAG. This meant that these 

participants were hearing about the project for the first time and had limited background 

information on the component they were being asked to assess. Many of the decisions that the 

research team had made since the start of the project in 2020, along with their justifications, were 

unknown to this group of participants. Focus Group 3, therefore, provided the research team with 
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an opportunity to assess if too much prior knowledge had been assumed in the development of 

the document.    

 

The Victoria-based participants confirmed that the overall goal of the research, of integrating BIM 

and WHS management, was an important and productive niche and that the research was very 

relevant. They sought clarification on certain sections, for example, what the purpose of the Self-

Assessment Matrix was and how it was to be used. A summary of comments is provided. Refer 

to Table 11 for examples of comments. 

 

The discussion led to a number of changes. For example, the research team decided to prepare 

new sections about the Self-Assessment Matrix, clarifying that it was not a quantitative device for 

benchmarking against the rest of the industry. A brief explanation was developed to note that it 

was an internal document and conversation starter, which was meant to encourage supply chains 

to move to the next step of BIM for WHS management integration. Other changes were made 

throughout the document, including flagging the matrix earlier, as well as providing a preview of 

the questions while keeping the actual matrix at the end of the document.  To see more details 

on the development of the Self-Assessment Matrix, refer to Appendix A2. 

 

Other additional suggestions were raised. One comment, for example, was to add more case 

studies and possibly to focus on critical areas like temporary works and fall from height. By this 

time, Components 1B and Component 2A had already been stabilised and redrafted: a fourth case 

study on craneage had already been added to Component 1B; this same case study subsequently 

laid the groundwork for another Component 2A case study, this time on early contractor 

involvement. In response to this comment, then, a decision was made to draw out in clearer ways 

the examples already provided in Component 1A, for example, by presenting examples in boxed 

vignettes. To augment these, additional references were also made to the other components, 

directing readers to even more real-life examples. Also, rich empirical data was available about 

craneage, so the research team also decided to focus on this discipline, instead of on temporary 

works and fall from height, in the development of the last component.   
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Table 11: Partial Summary Document-Component 1A.  

For the full Summary Document, refer to Appendix A1.  

CONFIRMATION-RELATED COMMENTS 

COMMENT RESPONSE 

Great to see research linking to international 
standards; this does not happen often and it 
makes the work very practical. 

No further action 

A strong niche that merges BIM and WHS 
management has been identified. 

No further action 

The document can easily be adopted for use in 
places like Victoria. 

No further action 

Maturity levels in the matrix are useful because 
government clients will have projects that vary in 
their safety emphasis.   

No further action 

Clarify the purpose of the maturity matrix. Sections on the "Purpose of the Self-Assessment 
Matrix" and on "How to Use the Self-Assessment 
Matrix" explain what the matrix is supposed to 
achieve (self-reflection, catalyse progress) and 
what it is not (scoring, aggregation, quantifying 
performance). 

Some questions in the maturity matrix may not be 
as material to some users. 

In the section "How to Use the Self-Assessment 
Matrix", there is a statement that says, "Users may 
find that some questions are more relevant to 
their contexts than others." 

Add a case study? 
AT: She could help with a brief case study (mini 
description). 

The Guide has a case study on information 
requirements. Component 2A has other case 
studies in narrative form, while Component 1B has 
them in table form. 

For the guide: also emphasise the need to cover 
high-risk activities (fall from height, struck by, 
temporary structure, craneage) 

A decision has been made by the research team to 
focus on craneage because of the case data 
available. References to fall from height and 
temporary structures are made when the case 
study is presented in Component 2A as an 
example of early contractor involvement.  

Include question on process for hazard 
identification  

Already implemented. See Theme 03 

Include question on scope of multi-stakeholder 
participation  

Implied in Themes 5 and 6 (themes on the supply 
chain) and in Theme 08 (collaborative data 
sharing) 

Language should be plain English but also 
relevant  

Questions are in plain language. 

Include question on access to BIM model  Theme 04 has been updated to reflect access to 
BIM model. 

EDITORIAL-RELATED COMMENTS 

COMMENT RESPONSE 

Language should be plain English but also 
relevant  

Questions are in plain language. 

Make sure the questions are in plain language. Questions are in plain language. 
Consider location of the maturity matrix. The maturity matrix is still presented at the end of 

the document, but early reference is made to it 
and the questions are presented in "Project Team 
Leadership and Collaborative Practice." 

 

Following the focus group discussion with the Victoria-based participants, a separate interview 

was conducted with a fourth participant, the NSW work health and safety regulator’s 

representative. Most comments that emerged from this interview were editorial comments, again 
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to sharpen technical details. An example of these comments is shown below. Figure 13 shows an 

example of one participant who was invited to provide direct editorial feedback on Component 

1A, specifically on the section on sample Project Information Requirements. The participant raised 

a few questions to clarify the sample PIR provided. Valuable refinements were also made by this 

participant in other parts of the document, for example, in terms of adding additional descriptors 

in the Self-Assessment Matrix. Written feedback such as this was combined with other feedback 

obtained in focus groups and the IAG feedback session. In the end, the decision tools evolved to 

reflect the totality of suggestions captured in the Summary Documents (Appendices A1, B1, C1 

and D1).      

. 

Figure 13: Sample editorial changes made by Participant 4 in Component 1A,  

Note: Table with participant changes in purple. In this case, questions raised by the participant in the 
document were considered alongside comments from other sources. Ultimately, the decision tool drafts 

were revised to reflect suggestions from a wide range of sources.  

Focus Group Interview 4 Results  

The final focus group’s aim was to obtain feedback on Component 2B: PIR General and Specific 

Conditions, which is the most technical element of the Decision Component. Prior to specific 

discussions on Component 2B itself, participants raised broader issues linked to BIM and WHS 

management integration. One point of discussion was whether WHS management could be more 

appropriately understood as a goal of the industry or a by-product of other goals. A second point 

was whether BIM’s ultimate purpose was to achieve better planning and design to reduce risk. 

 

The third point of discussion was the level of specificity to employ in developing this particular 

set of guidelines. For example, the research team had decided to focus on Significant and 

Complex Lifts and had developed a number of Specific Conditions in relation to this area. Initially, 

the Specific Conditions were framed in prescriptive language, with “complex” lifts being defined 



 

Page 43 of 128 

as loads beyond a certain level of tonnage. This decision was patterned after documents provided 

by the UK regulator. Through discussions with the Focus Group 4 participants, the research team 

reached the consensus that “complexity” was more fully understood as an outcome of a range of 

factors: tonnage, nature of access to the site, dimensions of the load, the position of the crane 

relative to load and capacity of the ground to support heavy cranes. As such, the research team 

and the focus group participants agreed that it would be counterproductive to define complexity 

in a strict and narrow sense. The recommendation that emerged was to provide high-level 

examples of complex lifts without prescribing an exact definition, thus allowing the supply chain 

to decide which lifts were to be classified as complex. 

 

Editorial comments, along with content-related comments about the introduction and the General 

Conditions section (refer to Appendix D2), were straightforward (refer to Table 12). More time 

was spent on suggestions for Specific Conditions (originally entitled “Lifting”; refer to Appendix 

D3).  

Table 12: Partial Summary Document-Component 2B. 

 For the full Summary Document, refer to Appendix D1.  

COMMENTS-CONTENT RELATED 

COMMENT RESPONSE 

Ensure that the items in the lifting section, taken 
collectively, cover not just the lift itself, but the 
more comprehensive set of tasks including how to 
transport the lift into a site. Putting in descriptors 
at the start of each item might help.  

Agreed. Changes made to ensure that the lifting 
section is more comprehensive. 

Ensure that the items in the lifting section, taken 
collectively, take into consideration early client 
decisions for example the need to identify latent 
conditions. 

Agreed. Changes made so that the lifting section 
is more comprehensive. 

Early contractor involvement should be 
incorporated – it is important 

Agreed. Changes have been implemented as 
suggested. 

Include a preamble saying that the goal of BIM is 
to help address complexity/ risk reduction/ 
scenario modelling/ visualisation. This is in other 
documents (i.e., the other components) but some 
might read this document as a standalone. 

Agreed. Changes made in the introduction. 

Discuss the benefits of the component(s) to 
current issues such as covid-19, or other current 
situations needing proximity protection 

The study’s objectives do not include COVID-
related safety issues. However, the study has laid 
groundwork for future work. BIM can support 
emerging areas like proximity detection, which is a 
growing area of interest because of concerns 
linked to COVID 19. 

COMMENTS-EDITORIAL RELATED 
 

COMMENT RESPONSE 

Adopt the language to suit the Australian market Agreed. Editorial changes have been 
incorporated. 

Minor corrections for e.g., safety act 2011 Agreed. Corrections have been implemented as 
suggested. 
  

COMMENTS-EDITORIAL RELATED  
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COMMENT RESPONSE 
“Digital permit to lift” is good to retain – it 
emphasises that BIM is the repository and it 
moves away from the industry being very paper-
based  

Agreed. Changes have been implemented as 
suggested. 

Move away from prescriptive terms; for example, 
defining specifics about tonnage distracts from 
the core issue: BIM use is a decision driven by 
complexity, project size, nature of construction. 
Perhaps stick to high-level recommendations.  If 
tonnage specifics are used (100/ 80/ 10) ensure 
these are relevant to the Australian industry. 

Agreed. Changes have been made to temper the 
prescriptiveness of lifting section. 

 

One set of discussions involved broadening the list of Specific Conditions to include activities 

preparatory to lifting, for example, the identification of latent conditions and the transportation 

of elements to the site.  Participants also discussed extensively about the type of “lift” that should 

be subjected to the specific conditions, with both participants pointing out that only lifts with a 

certain level of complexity would have to be planned using BIM. Complexity could be driven by 

factors such as the size of the structural element, weight, shape, transport considerations or 

access to the site. As one participant pointed out, other projects involving “typical” lifts would not 

have to be supported by BIM. A project in Barangaroo South was raised to illustrate the point: it 

involved nine tower cranes on the project at its peak and recorded 254,000 crane load lifts in a 

two-year period, but since these were non-complex lifts, BIM was not required. Because of this, 

participants also suggested that highly prescriptive terms be avoided because defining specifics 

about tonnage were seen to be distracting.  When tonnage specifics had to be retained, they had 

to be changed to ensure that guidance was relevant to the Australian industry. 

 

Following the focus group, participants provided further editorial written comments along these 

lines. One outcome was that the Specific Conditions section was renamed “Complex and 

Significant Lifts”. Examples of written editorial comments are shown in Figure 14. 
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Figure 14: Sample editorial changes made in Component 2B,  

Note: Table with participant changes in grey text. As discussed previously, the definition of “complex 
lifts” was kept flexible, with examples being provided instead of strict operational definitions. 

When the focus group series was completed, the research team implemented revisions. The 

revised components are presented in the next section. 

Decision Framework  

The Decision Framework documents are submitted separately as four independent documents.  
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Discussion and case study impact analysis  
The Results section concluded with the final versions of the Decision Framework. Having designed 

the components and iteratively refined these through three rounds of feedback, the research 

team then sought to assess the potential impact of each of the components. These impacts, which 

can also be understood as the benefits of the Decision Framework and as key contributions of 

this entire study, are analysed in this Discussion section. 

 

Specifically, this Discussion section presents an impact analysis of the Decision Framework based 

on two case studies, referred to here as Case Study 1 and Case Study 2. Assessment of each case 

study is conducted in three stages:  

 

1) the guidelines and ideals of each component were distilled into 26 questions (refer to Table 13);  

2) the questions were used to analyse project requirements as captured in OIR, PIR and EIR 

documents in a real case; 

3) an assessment was made about the extent to which a specific component would have made a 

positive difference in the quality of the information requirements.      

Table 13: Case study protocol for validating the impact of Decision Framework.  

Components have been ordered so that the flow of questions broadly reflect sequential project 

activities.  

COMPONENT QUESTION FOR EVALUATING OIR, PIR, EIR 
Component 1A a) To what extent did the client define a general position on BIM for WHS 

management, to include in OIR, AIR and PIR, or in equivalent strategic policy 
documents?  

b) To what extent did the Client seek feedback from stakeholders to identify risks, 
opportunities and priorities for the use of a BIM environment to address WHS 
issues?  

c) To what extent has the Client developed a culture (organisational and supply 
chain) that prioritises information creation, use and management, as well as data 
accuracy and certainty, leading to improved decision-making in areas that 
include WHS management?  

d) To what extent does the Client engage in the DEFINITION AND DEVELOPMENT 
of its supply chains' capacity to adopt BIM for WHS management (industry-wide 
skill development, accessible online platforms, etc.)?  

e) To what extent does the Client systematically capture lessons and best practice 
on WHS management by capitalising on digital data from past projects? 
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COMPONENT QUESTION FOR EVALUATING OIR, PIR, EIR 
Component 
2A 

a) To what extent did the procurement model for this project support collaborative 
use of BIM for WHS?  

b) How were the tender evaluation criteria and weightings selected?  
c) To what extent did the Client provide an information protocol to accompany the 

tender request, and if necessary, include these in contractual provisions?  
d) How were evaluation panels broadened to ensure appropriate expertise for BIM 

and WHS were integrated in tender evaluation?  
e) How was supply chain capability for BIM for WHS assessed and supported in 

this project?  
f) To what extent did the Client use an engagement plan to involve stakeholders 

in setting WHS issues to be addressed in a BIM environment?   
g) How, if at all, were supply chain participants required by the Client to use of a 

model for WHS management (contractual documents, etc.)?  
h) To what extent did priorities change during the project? 
i) To what extent was BIM for WHS incorporated by the Main Contractor in its 

tender response? To what extent was it incorporated by subcontractors, in 
response to the main contractor's requirements?  

j) To what extent did the Main Contractor cascade WHS information requirements 
to appointed parties through EIR, through other contractual arrangements or 
through other mechanisms of collaboration and compliance?  

k) To what extent did the Client and the Main Contractor establish accountability 
in each tier of the supply chain through the monitoring of information protocols, 
including protocols for WHS management (see also Component 1B - 
Monitoring)? 

Component 
2B 

a) How did the Client balance between general and specific requirements, leading 
to specific priority uses of BIM to address WHS management issues?  

b) To what extent were GENERAL CONDITIONS ON BIM FOR WHS defined as part 
of project information requirements?  

c) To what extent were SPECIFIC CONDITIONS ON BIM FOR WHS defined in 
relation to high-risk areas? 

Component 1A a) To what extent was BIM used for WHS in SCENARIO PLANNING?  
b) To what extent was BIM used for WHS in REQUIREMENT BRIEFING?  
c) To what extent was BIM used for WHS in RISK ASSESSMENT?  
d) To what extent was BIM used for WHS in EDUCATION AND COMMUNICATION?  
e) To what extent was BIM used for WHS in MONITORING?  
f) To what extent was BIM used for WHS in REPORTING? 

 

Case Study 1 is one of the projects previously analysed in Technical Report 2 and involved the 

design and construction of an underground metropolitan train station, pedestrian station access 

and two retail and residential towers. As discussed in Technical Report 2 (London et al., 2021), the 

project was awarded to a global financial group through an unsolicited proposal; the global 

financial group then appointed a multinational as the design-and-construct partner for the 

project. There were significant interactions between the multinational and the government client 

responsible for transport infrastructure (Government Client [Transport]) because of the station 

component. It should also be noted that the Government Client (Transport) has, over the last 

decade, pushed very hard for digital engineering in its infrastructure projects.  

 

Case Study 2 involves the design and construction of a 16-kilometre dual carriage motorway in 

Sydney’s west, with a total project cost of $2,039 million. Construction is expected to commence 

in 2022, and the motorway is expected to open by the end of 2025. The motorway is expected 

to serve as the major access route to the new Western Sydney airport. The project was split into 
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different packages; one project document reported two of these were under a Construct Only 

procurement model while a third was Design and Construct. Like Case Study 1, the client was 

Government Client (Transport). As mentioned in the Methodology section, Case Study 2 was not 

one of the three projects analysed in Phase 2 of the project. To obtain data, the research team 

examined four project documents and interviewed two project team members: The Technical 

Director/ Digital Engineering Lead and the Digital Engineering Manager.  

 

To illustrate how the desktop review was conducted in response to each of the questions, the 

following example is provided in relation to Case Study 1, Component 2A. Readers of Component 

2A will note the repeated references to the need to require the use of the model for WHS 

management. This was highlighted in  

• the case study that explained, “an implicit and explicit integration of BIM and WHS 

management, with 3D models being used in sophisticated ways to plan crane positions, 

identify dangerous work areas and communicate the sequence of activities.” 

• the Checklist of Actions to Consider During Tendering (Item 7, Point 2): “Identify examples 

of how BIM can be used for WHS management”.  

Thus, Component 2A ideals lead to the framing of the question, “How, if at all, were supply chain 

participants required by the Client to use a model for WHS management (contractual documents, 

etc.)?” This question can thus be found as Question 2A(g) of the protocol in Table 13. A total of 

26 questions were developed using a similar process.  

Responding to these 26 questions required the team to analyse an OIR, PIE or EIR document, or 

a combination of documents. To address Question 2A(g), the research team analysed one PIR 

document issued by Government Client [Transport] called the Digital Engineering Standard (Part 

1). The analysis took place in three steps (refer to Figure 15):  
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Figure 15: Partial case study impact analysis on Question 2A(g), Case Study 1. 

First, examples of relevant statements in case Study 1 documents that appeared to address the 

question were identified (Column 1). In this illustration, the PIR document under review had one 

table entitled “information on possible uses and benefits of Digital Engineering.” Specifically, this 

table showed that BIM models can be (not “should be”) used for constructability: “BIM models 

can be used for safety planning, e.g., to analyse construction site layout, including understanding 

the impacts and interactions with the surrounding areas”. These statements, which are sample 

“evidence”, were included in Column 1. 

 

Second, an assessment was developed about the extent to which this example of information 

requirements demonstrated meaningful and mandatory BIM-WHS management integration. 

Based on the evidence available in the documents provided, the research team concluded that 

the client did not clearly mandate using a model for WHS management. Note that this was based 

on documents that had been made available to the research team; other project documents may 

exist that may suggest otherwise. But based on the data that was available at the time of analysis, 

the research team concluded:  

• There was, based on Component 2A guidelines, at least one area of strength: The PIR did 

say that “Use of models is suggested for a range of goals: constructability, quality, optimising 

construction sequencing”, which was favourable.  

• There were, based on Component 2A guidelines, at least three areas of improvement:  

 The use of the term “Constructability” laid the groundwork for WHS but stopped 

short of making WHS an explicit goal. “Constructible” does not necessarily mean 

“safe”. 
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 Statements were made saying digital information could be used for “analysing a 

construction site layout”. However, statements did not explicitly state that this 

analysis was for the sake of work health and safety purposes, such as identifying 

risk areas, overworks or underworks.  

 It was also noted that the table referred to “possible uses” of BIM but not 

“mandatory” use of models.  

Having noted potential areas of improvement, the research team then theorised on what 

difference Component 2A would have made had it been available when information requirements 

were developed.  Column 3 thus seeks to address the question: what could have been different in 

the information requirements if the component had been available as guidance? In response to 

Question 2A(g) then, the team’s response was along these lines:  

• Component 2A would have required clients to facilitate the creation, use and management 

of the model.  

• Component 2A would have driven the client to formalise and mandate the supply chain 

participants to use digital models in specific ways. For example, the checklist on tendering 

proficiency would have required clients to (1) identify WHS risks using Best Practice BIM and 

(2) identify and prioritise key WHS management issues throughout the supply chain (that 

must be resolved through a BIM environment).  

• Component 1B would have provided six potential areas (Knowledge Domains) for the use of 

BIM models. 

• In addition, Component 1A would have also provided additional guidance, for example, that 

a viable starting point for using BIM models for WHS management is using 4D for work 

sequencing and methodology.   

Findings from this impact analysis for both Case Study 1 and Case Study 2 are summarised below. 

It should be noted that the research team based its analysis on project documents provided (and, 

in Case study 2, additional interviews). It is possible that some issues identified by the research 

team as a “gap”, “challenge”, or “area of opportunity” may, in fact, be an item discussed and even 

resolved in a document we did not have access to. In response, we re-emphasise our main 

purpose: to walk readers through our process of impact analysis that shows possible contributions 

of the Decision Framework. To support this, we provide Tables 14 and 15, which indicates the 

transparency of our movement from data to interpretation to assessment. Readers can choose to 

engage with the data we provide and develop their own interpretations.  

Case Study 1 Impact Analysis 

Briefly, the findings suggest that the Decision Framework has the potential to strengthen the 

information requirements developed in the following ways: 
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• A strong and novel emphasis would have been placed on BIM/ WHS management 

integration. High-level Organisational Information Requirement documents indicated an 

emphasis on safety but not on BIM. In contrast, the Project Information Requirement and 

Exchange Information Requirement indicated high support for the use of digital data, but 

this emphasis was not explicitly linked to safety goals. Multiple references were made to 

using digital data to make the construction processes “better”, specifically in terms of 

improved constructability and more efficient sequencing, but how these would translate into 

better safety performance outcomes, for example, a reduced critical incident frequency rate 

was not made explicit. This could be reflective of a common yet debatable stance in the 

industry: that safety is a by-product of better design and construction rather than a goal in 

itself. Another example is that project data schemas and project data building blocks were 

specified to support objectives related to time and cost savings, but not safety objectives.   

• A broader swathe of strategic goals, including identifying, recruiting, developing and 

monitoring supply chain partners, redesigning tendering criteria to capture work health and 

safety goals and creating environments where even subcontractors could catalyse BIM for 

WHS innovations, would have been taken into consideration in a much more explicit manner 

if the Decision Framework was used. 

• The use of digital models would have been mandated in systematically identified domains 

from the outset of the project. The use of 4D as a starting point would have been 

emphasised. Instead, information requirements that were analysed were found to frame 

model use as “nice to have” even in critical activities, with specifications saying that “4D 

models (3D models + time) may be used” or that “3D models can be used for safety 

planning”. 

Detailed findings from Case Study 1 are summarised in Table 14. 
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Table 14: Case study 1 impact analysis – summary of findings 

COMPONENT 1A 

DOCUMENT ANALYSED/SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF 
THE GUIDE 

Q 1A(a): To what extent did the client define a general position on BIM for WHS management, to include in OIR, AIR and PIR, or in equivalent strategic 
policy documents? 

DOCUMENT REVIEWED: OIR as captured in TfNSW's 
Future Transport Outcomes (Future Transport Strategy 
2056) 

SAMPLE EVIDENCE, PAGE 8: Future Transport 2056 
outlines six state-wide principles to guide planning and 
investment. Principle 4 is Safety and Performance. 

SAMPLE EVIDENCE, PAGE 10: Shows an example of 
recurring references to the use of big data and innovative 
technologies for performance. For example: “The ever-
increasing coverage, capacity, variety and speed of 
wireless communication technologies and connected 
devices will allow vehicles and infrastructure to 
communicate with each other to improve the quality and 
safety of customer journeys and enable the use of 
automated passenger and freight services across Greater 
Sydney and regional and outer metropolitan NSW.”  

SAMPLE EVIDENCE, PAGE 12: “It also means prioritising 
a set of public safety performance measures that will 
track the level of risk in our system across our fixed 
infrastructure; vehicles, vessels and rolling stock; 
operators 

and controllers; and customers and the community. This 
includes responding to new and emerging public health 
concerns, such as COVID-19, with Transport delivering 
innovative solutions to keep our network running while 
maintaining the highest health and safety standards.” 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Clear position on WHS (not BIM for WHS) as 
a strategic measure of performance. 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Repeated references to the use of 
technology to improve performance, 
although technology use itself is not a 
principle but a tool. 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Emerging innovative aspirations on how 
digital technology can improve safety for 
end-users.  

 

Use of Component 1A will emphasize the need 
to articulate a general position on the use of BIM 
for WHS management, not just WHS 
management. The Guide repeatedly emphasises 
the value of integrating the two. 

Use of Component 1A will also emphasise the 
need to foreground BIM for WHS management 
across all stages of the project life cycle 
(Planning, Design, Construction, In Use) instead 
of just during In Use.   
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COMPONENT 2A   

DOCUMENT ANALYSED/ SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

Q 2A(a): To what extent did the procurement model for this project support collaborative use of BIM for WHS? 

DOCUMENT REVIEWED: Media releases, no information 
on this question available in Information Requirements. 

SAMPLE EVIDENCE, MEDIA RELEASES: Client won the 
project through an unsolicited proposal. Client 
contracted main contractor in a partnership 
arrangement where main contractor was tasked for late 
design and construct phases of the project. Advantage 
in the sense that the main contractor was involved in 
both construction and in (late) design 

(OPPORTUNITY) No information in OIR, PIR 
or EIR about preferred procurement models.  

Component 2A of the guide emphasises that 
procurement models do not necessarily determine 
how successfully BIM can be adopted to improve 
WHS management performance. Successful BIM 
for WHS management can be achieved under a 
range of procurement models. However, the guide 
does emphasise that under traditional 
procurement models, early contractor 
involvement can have distinct advantages. The 
use of Component 2B could have guided the client 
into including conditions for the inclusion of main 
contractor in early design. 

Q 2A(c): To what extent did the Client provide an information protocol to accompany the tender request, and if necessary, include these in contractual 
provisions? 

DOCUMENT REVIEWED: PIR as captured in DE Strategy 
Part 1 describes Project Data Building Blocks  

SAMPLE EVIDENCE, PAGE 25: Discusses TfNSW-
specific as well as project-specific building blocks 

SAMPLE EVIDENCE, PAGE 27: Discussed Project Data 
Schemas that “provide the structure and data rules for 
the exchange of information between project 
participants and across project phases, incorporating 
appropriate data from the PDBB. Each DE discipline (for 
the Interim Approach these are, systems engineering, 
survey, CAD, BIM, Visualisation, GIS, time, cost, asset 
data) has its own requirements for information and as 
such there is a specific PDS for each DE discipline.” 

DOCUMENT REVIEWED: EIR. V1 of the client EIR 
template was used in the project; the research team was 
given a copy of v5 which was analysed here. 

SAMPLE EVIDENCE, PAGE 3: States that “Transport for 
New South Wales (TfNSW) is implementing Digital 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Information protocol is clearly required 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
4D and 5D models are explicitly mentioned 
as part of DE principles 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
The use of models for “sequencing and cost 
planning” is mentioned; there is no mention 
of their use for WHS 

(OPPORTUNITY) Project data schemas and 
project data building blocks are specified 
and defined for disciplines like time, cost 
and asset data but not for WHS 

Specifications are already made to help ensure a 
common data environment. However, Component 
2A highlights opportunities such as the 
development of Project Data Schemas developed 
to support WHS decision-making, not just more 
widely accepted goals like cost and time. 
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COMPONENT 2A   

DOCUMENT ANALYSED/ SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

Engineering (DE) methods for the Sydney Metro 
program to enable significant time, cost and quality 
improvements to the way that significant rail 
infrastructure is delivered.” 

SAMPLE EVIDENCE, PAGE 3: Key elements of DE are 
then defined as:  

“(a) Data Models must be produced to enable 3D 
federation and coordination; 

(b) Discipline specific documentation (drawings, 
schedules) must be derived (extracted) from the 
coordinated 3D models; 

(c) Definition of the assets is achieved using an 
approved unified classification system; 

(d) Time (4D) and cost (5D) information are to be 
applied to the models to enable sequencing and cost 
planning; 

(e) DE Information must be managed in a Common Data 
Environment (CDE) throughout the project delivery; and 

(f) DE Information must be captured at 
handover/commissioning to inform and enable 
efficiencies in the development and execution of 
operations management and maintenance activities 
(6D).” 

Q 2A(g): How, if at all, were supply chain participants required by the Client to use a model for WHS management (contractual documents, etc.)? 

DOCUMENT REVIEWED: PIR as captured in Digital 
Engineering Standard – Part 1 

SAMPLE EVIDENCE, PAGES 15-16: The DE Standard 
(part of the PIR) shows a table (Table 2) showing 
“information on possible uses and benefits of Digital 
Engineering.”  

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Use of models is suggested for a range of 
goals: constructability, quality, “optimising” 
construction sequencing. 

Component 2A provides a checklist that will 
strengthen and formalise the use of digital models 
for WHS.  

The checklist on tendering proficiency requires 
clients to (1) identify WHS risks using Best Practice 
BIM and (2) identify and prioritise key WHS 
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COMPONENT 2A   

DOCUMENT ANALYSED/ SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

One example is the use of BIM models for 
constructability: “BIM models can be used for safety 
planning, e.g., to analyse construction site layout, 
including understanding the impacts and interactions 
with the surrounding areas” 

(OPPORTUNITY) “Constructability” lays the 
groundwork for WHS but stops short of 
making it an explicit goal. 

(OPPORTUNITY) The table refers to 
“possible uses” but does not mandate the 
use of models. 

(OPPORTUNITY) 2D is mentioned; this stops 
short of richer uses such as 4D. That said, 
Employer Information Requirements 
(discussed shortly) clearly foreground the 
value of 4D and 5D models.  

management issues throughout the supply chain 
(that must be resolved through a BIM 
environment). The checklist on requires clients to 
facilitate the creation, use and management of the 
model.  

Also note: Component 1A makes suggestions that 
a viable starting point for BIM models is 4D. 

 

 

Q 2A(i): To what extent was BIM for WHS incorporated by the Main Contractor in its tender response? To what extent was it incorporated by subcontractors, 
in response to the main contractor's requirements? 

DOCUMENT REVIEWED: PIR response of early design 
architect as captured in Digital Engineering Execution 
Plan (DEXP) 

SAMPLE EVIDENCE, PAGE 12: The DEXP of architect for 
early design showed a table for Digital Use Cases. This 
table cited the use of digital for:  

“(a) Design Documentation- The creation of Digital 
Design Documentation within 3D, linking reference files 
together in a Common Data Environment (CDE);  

(b) Design Coordination & Management via 
coordination meetings with Digital processes, as 
required and checks by the Design & Construction 
teams of the Design including some existing conditions, 
as appropriate. Day to day live checks to be done in 
Design via Revit /AECOsim (or other authoring tools) 
and holistic reviews to be done via Navisworks / Solibri;  

(c) Constructability Reviews where there is a concern or 
query about whether the Design can be constructed, 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Both the architect and main contractor’s 
responses signal prescriptive use of BIM in 
ways that will naturally extent to WHS 
applications  

(OPPORRTUNITY) These WHS applications 
are emerging but not yet fully explicit. 
“Holistic reviews” is sweeping and does not 
specifically require safety reviews. 

(OPPORTUNITY) Examples are contractor-
initiated responses, not client-initiated 
information requirements. In other words, 
architect and main contractor responses 
appear to have emerged from the non-
prescriptive table of use cases provided by 
TfNSW in its DE Strategy Part 1.  

Contractor responses demonstrated an emerging 
concern for WHS management, although as 
mentioned earlier this stops short at 
“constructability”. main contractor references to 
“Constructability Reviews where there is a 
concern or query about whether the Design can 
be constructed”, the statement that “checks will 
be performed for space clearances, in 3D” and the 
statement that “Where there is a critical risk 
installation, complex shutdown planning and 
overall; project schedule, 4D models (3D models + 
time) may be used” shows meaningful integration 
of BIM and WHS. However, the stance remains 
that such visualisation “may” be used.  

Component 1A and 2A of the guide could provide 
Clients with a stronger basis for setting a bare 
minimum for the use of 4D for construction 
sequencing and methodology. 
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COMPONENT 2A   

DOCUMENT ANALYSED/ SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

checks will be performed for space clearances, in 3D; 
and  

(d) Construction Sequencing (4D Models) - Where there 
is a critical risk installation, complex shutdown planning 
and overall; project schedule, 4D models (3D models + 
time) may be used (especially for Rail Shutdowns) to 
confirm the Construction sequencing and overall 
progress against the schedule.” 

DOCUMENT REVIEWED: PIR response of early main 
contractor as captured in Digital Engineering Execution 
Plan (DEXP). This DEXP eventually superseded the 
architect’s DEXP. 

SAMPLE EVIDENCE, PAGE 12: Apart from a smattering 
of “safety” scattered across document, this section on 
digital use cases seems to be the only potentially 
significant reference to safety in the main contractor 
DEXP. Use cases implied rather than foregrounded 
safety. Use cases included  

“(a) Analysis of 3D/4D/5D BIM to better understand the 
design solution relative to constraints of interest. e.g., 
Visual inspection of the models during Design Review 
meetings  

(b)  Site Utilisation 3D mass modelling of project 
envelope in relation to the site to determine access and 
circulation patterns, view corridors, privacy patterns, 
solar/shade/wind patterns etc;  

(c)  Safety in Design - The utilisation of 3D/4D BIM for 
Safety in Design analysis;  

(d) Risk and Opportunity at Design - The utilisation of 
3D/4D/5D BIM for Risk and Opportunity at Design 
analysis; (d) Construction Simulation 4D model (3D 
models with the added dimension of time) utilized to 
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DOCUMENT ANALYSED/ SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

effectively plan the phased construction sequence on a 
project.” 
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COMPONENT 2B: PIR GENERAL AND SPECIFIC CONDITIONS 

DOCUMENT ANALYSED/SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF 
GUIDE 

Q 2B(a): How did the Client balance between general and specific requirements, leading to specific priority uses of BIM to address WHS management 
issues?  

DOCUMENT REVIEWED: PIR as captured in the 
Digital Engineering Standard – Part 1 

SAMPLE EVIDENCE: The DE Standard (part of the 
PIR) shows a table (Table 2) showing “information 
on possible uses and benefits of Digital Engineering.”  

(OPPORTUNITY) The table still shows largely 
non-prescriptive examples of how digital 
engineering “may” be used. No explicit references 
to WHS. 

Component 2B of the guide highlights the need 
to specify general conditions while providing a 
set of examples for one high-risk discipline. 

Q 2B(b): To what extent were GENERAL CONDITIONS ON BIM FOR WHS defined as part of project information requirements? This question was based 
on the HSE General/ Specific Conditions Template 

DOCUMENT REVIEWED: PIR as captured in the 
Digital Engineering Standard – Part 1 

The DE Standard (part of the PIR) shows a table 
(Table 2) showing “information on possible uses and 
benefits of Digital Engineering.”  

(OPPORTUNITY) The table still shows largely 
non-prescriptive examples of how digital 
engineering “may” be used. No explicit references 
to WHS. 

(OPPORTUNITY) No general WHS conditions 
identified. 

Component 2B shows General Conditions, 
written in “guideline” format, categorised into 
groups. 

Q 2B(c): To what extent were SPECIFIC CONDITIONS ON BIM FOR WHS defined in relation to high-risk areas? [This question was based on the HSE 
General/ Specific Conditions Template] 

DOCUMENT REVIEWED: PIR as captured in the 
Digital Engineering Standard – Part 1 

SAMPLE EVIDENCE: The DE Standard (part of the 
PIR) shows a table (Table 2) showing “information 
on possible uses and benefits of Digital Engineering.”  

(OPPORTUNITY) Table still shows largely non-
prescriptive examples of how digital engineering 
“may” be used. No explicit references to WHS. 

(OPPORTUNITY) No specific WHS conditions for 
nigh-risk disciplines identified. 

Component 2B shows how specific conditions 
for a high-risk area, Complex and Significant 
Lifts, can be identified. The specific conditions 
are meant to be a toolkit that can assist in the 
development of other areas. Possibilities, in this 
case, might include temporary works and latent 
conditions. 
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COMPONENT 1B: BEST PRACTICE MATRIX 

DOCUMENT ANALYSED/SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF 
GUIDE 

Q 1B(a): To what extent was BIM used for WHS in scenario planning?  
DOCUMENT REVIEWED: PIR response of early main 
contractor as captured in Digital Engineering 
Execution Plan (DEXP). This DEXP eventually 
superseded the architect’s DEXP. 
SAMPLE EVIDENCE, PAGE 12: Apart from a 
smattering of “safety” scattered across document, 
this section on digital use cases seems to be the only 
potentially significant reference to safety in the 
main contractor DEXP. Use cases implied rather 
than foregrounded safety. Discussed in Q2A(i). 
Examples included 
“(d) Risk and Opportunity at Design - The utilisation 
of 3D/4D/5D BIM for Risk and Opportunity at 
Design analysis; (d) Construction Simulation 4D 
model (3D models with the added dimension of 
time) utilized to effectively plan the phased 
construction sequence on a project.” 

(OPPORTUNITY) Scenario planning using Digital 
Engineering was in the list of use cases in the 
main contractor’s DEXP: “Use cases included (a) 
Analysis of 3D/4D/5D BIM to better understand 
the design solution relative to constraints of 
interest. e.g., Visual inspection of the models 
during Design Review meetings.” Still, client 
requirements did not specify for this directly, so 
the assumption is that this was contractor-
initiated rather than client-mandated.  
(OPPORTUNITY) It may be noted that in actual 
practice, 4D modelling was useful when areas of 
concern or buildability needed to be understood, 
such as construction of a glazed lift shaft in a 
challenging part of the building. Still, client 
requirements did not specify for this directly, so 
the assumption is that this was contractor-
initiated, or an emergent practice on-site, rather 
than client-mandated. 

The main contractor’s DEXP responses, which 
covered many of the knowledge domains, was 
not necessarily the direct result of client 
specifications, which were non-prescriptive. 
Again, the relatively broad-based use of BIM 
across most of the knowledge domains could 
have emerged from TfNSW’s commitment to DE 
combined with the main contractor’s 
commitment to WHS. Interesting point from an 
interviewee’s email during data-gathering: “Yes, 
the DEXP was developed to cover Metro 
requirements as well as main contractor’ 
requirements, hence we didn’t use Metro’s 
template.” Use of BIM across these different 
knowledge domains was not due primarily to 
client specifications; it appears to be the 
outcome of TfNSW strong stance for the use of 
DE combined with the main contractor’s high 
standards for WHS.  
Component 1B can guide clients into more 
prescriptive requirements specifying the use of 
BIM for scenario planning. 

Q 1B(b): To what extent was BIM used for WHS in requirement briefing?  
SEE ABOVE, Q 1B(a) (EVIDENCE OF BIM/ WHS INTEGRATION) 

Requirements briefing using Digital Engineering 
was potentially in the list of use cases in the main 
contractor’s DEXP: “Site Utilisation 3D mass 
modelling of project envelope in relation to the 
site to determine access and circulation patterns, 
view corridors, privacy patterns, 
solar/shade/wind patterns etc.”. 
(OPPORTUNITY) It may be noted that in actual 
practice, the construction supervisors used the 
Model during daily morning briefings. For e.g., 

Component 1B can guide clients into more 
prescriptive requirements specifying for the use 
of BIM for requirement briefing.  
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COMPONENT 1B: BEST PRACTICE MATRIX 

DOCUMENT ANALYSED/SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF 
GUIDE 

various trade subcontractors knew where a 
concrete pour would be and would plan their 
daily operations accordingly. This level of design 
and buildability visualisation helped people 
understand what hazards and related risks 
needed to be managed. Still, client requirements 
did not specify for this directly, so the 
assumption is that this was contractor-initiated, 
or an emergent practice on site, rather than 
client-mandated. 

Q 1B (c): To what extent was BIM used for WHS in risk assessment?  
SEE ABOVE, Q 1B(a) (EVIDENCE OF BIM/ WHS INTEGRATION) Risk 

assessment using DE was potentially in the list of 
use cases in the main contractor’s DEXP: “(d) 
Risk and Opportunity at Design - The utilisation 
of 3D/4D/5D BIM for Risk and Opportunity at 
Design analysis”. 

(OPPORTUNITY) It may be noted that in actual 
practice, the Model was used to show potential 
hazards visually and allowed supervisors and 
trade subcontractors to understand the nature of 
risks related to the works in ways that have not 
been previously possible with less dynamic 
models and a paper-based approach. Still, client 
requirements did not specify for this directly, so 
the assumption is that this was contractor-
initiated or an emergent practice on-site rather 
than client-mandated. 

Component 1B can guide clients into more 
prescriptive requirements specifying the use of 
BIM for risk assessment. 

Q 1B(d): To what extent was BIM used for WHS in education and training?  
SEE ABOVE, Q 1B(a) (OPPORTUNITY) Education and training were 

not specified in the main contractor’s DEXP. 

(OPPORTUNITY) It may be noted that in actual 
practice, the Model assisted in raising workers’ 
awareness and capability in integrating WHS 
management. The Model was used to visualise 
the delivery program and provide talking points 

Component 1B can guide clients into more 
prescriptive requirements specifying the use of 
BIM for education and training.  
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COMPONENT 1B: BEST PRACTICE MATRIX 

DOCUMENT ANALYSED/SAMPLE FINDINGS OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF 
GUIDE 

for key design details, buildability and interfacing 
activities and related WHS risks being managed. 

Q 1B(e): To what extent was BIM used for WHS in monitoring and assurance? 

SEE ABOVE, Q 1B(a) (EVIDENCE OF BIM/ WHS INTEGRATION) 
Monitoring and assurance using DE were 
potentially in the list of use cases in the main 
contractor’s DEXP: Construction Simulation 4D 
model (3D models with the added dimension of 
time) utilized to effectively plan the phased 
construction sequence on a project.” The use 
case assumes that scheduling and sequencing 
make up a program of work that must be 
complied with. 

(OPPORTUNITY) It may be noted that in actual 
practice, the Model was used for demonstrating 
how activities were supposed to unfold over both 
the short-term and long term. Still, client 
requirements did not specify for this directly, so 
the assumption is that this was contractor-
initiated or an emergent practice on-site rather 
than client-mandated. 

Component 1B can guide clients into more 
prescriptive requirements specifying the use of 
BIM for monitoring and assurance.  

Q 1B(f): To what extent was BIM used for WHS in reporting and analysis? 
SEE ABOVE, Q 1B(a) (EVIDENCE OF BIM/ WHS INTEGRATION) 

Reporting and analysis using Digital Engineering 
were potentially in the list of use cases in the 
main contractor’s DEXP: (a) Analysis of 
3D/4D/5D BIM to better understand the design 
solution relative to constraints of interest. e.g., 
Visual inspection of the models during Design 
Review meetings 

(OPPORTUNITY) It may be noted that In actual 
practice, no evidence was found for reporting in 
analysis in the actual case study. 

Component 1B can guide clients into more 
prescriptive requirements specifying the use of 
BIM for reporting and analysis.  

Component 2A’s checklist on Supply Chain 
Monitoring will also reinforce how supply chain 
commitments in this area are fulfilled.  
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Case Study 2 Impact Analysis 

Before proceeding directly into findings from Case Study 2, it is important to provide context. 

Readers will note that Case Study 2 involves an ongoing project where construction has yet to 

commence in 2022. In contrast, Case Study 1 took place a few years earlier, with the client, 

designer and contractor taking possession of the project site to begin construction in October 

2020. The development of information requirements and activities such as tendering took place 

even earlier. 

The intervening years between projects is significant because, from a DE perspective, many 

changes took place within the client’s information regime. Some changes came from outside the 

client organisation. From an international standards perspective, ISO 19650 had not yet been 

published during Case Study 1, so PIRs had not yet moved to the foreground, and the project 

team was still expected to submit Employer’s Information Requirements. Versions of the EIR 

template also evolved quite rapidly; one contractor interviewee from Case Study 1 recalled using 

a “Version 2” template to guide their submission, but at the time of the interview, the research 

team was provided with an updated “Version 5”. EIRs were not provided for Case Study 2, 

presumably because they are no longer relevant. 

Many changes in the overarching information regime, however, were also driven internally by the 

client itself, with a number of them emerging from lessons that were learned from past projects 

then transferred to later projects. It is plausible, then, that findings from early projects like Case 

Study 1 informed Case Study 2. Of course, care must be taken to note the limits of comparisons. 

The case studies cannot be directly compared in many ways due in no small part to differences 

in asset types. It should also be noted that an exhaustive comparison of our two cases is beyond 

the scope of this study. Nevertheless, juxtaposing the two in a considered manner allows some 

key markers of progress to be discerned. This findings subsection for Case Study 2 is thus 

organised in two parts, showing (a) progress since Case Study 1, as well as (b) further 

opportunities for progress identified through the use of the Decision Framework. 

Progress since Case Study 1 

Based on high-level comparisons to Case Study 1, key areas of progress in DE-enabled WHS 

management discerned in Case Study 2 are listed below.  

• WHS project objectives are now explicitly included in the PIR (the quality specifications 

document), in the form of “Improved safety in construction (improved HSiD)”, with HSiD 

referring to “Health and Safety in Design”. Decision-making in support of this objective is 

buttressed by information management classifications and codes and the use of a software 

called BIM Track, a point that is raised in the next bullet. In contrast, Case Study 1 documents 

(contractor DEXP and EIR) showed nominal references to Health and Safety, with the 

contractor DEXP showing general statements (“Digital processes will be required to be used 
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for Safety in Design Reviews (SiDRs) throughout the Design Phase”) or non-prescriptive 

commitments (“4D models [3D + time] may also be created where there are critical risk 

installations”).    

 

• “Safety” is now a type of metadata identifier, a code, a business discipline classification and 

a BIM Track type issue. No references to this type of tagging were found in Case Study 1 

documents. All of these information conventions point to this supply chain’s relatively 

stronger capacity for more accurate and efficient identification of safety issues as well as 

the potential for more systematic accumulation, management and analysis of safety-related 

data. 

 

• Greater intentionality can be discerned in terms of how the client balances between flexibility 

and specificity in requiring the use of digital engineering to support WHS objectives. For 

example, the Government Client (Transport) includes a list of model uses in its PIR, including  

Health and Safety in Design analysis. However, instead of requiring all of these model uses, 

the PIR instead notes that the “DEXP shall identify which of the following uses will be 

supported”, thus making the conscious choice to allow tenderers to make certain decisions 

themselves. This is consistent with the recommendations of Component 2A, which notes the 

benefits of defining key requirements while leaving space for innovative responses.  

 

• Requirements for the use of specific BIM capabilities like 4D are now more directed and 

informed. One of the findings that emerged during an earlier contractor interview for Case 

Study 1 was that Government Client (Transport) specified too many requirements without 

knowing how it would use these. In Case Study 2, requirements were much more focused, 

possibly because the client had drawn on past learnings. The use of 4D was scoped, with 

documents showing that it was required in situations where it was deemed “appropriate, 

[capable of ] improving visual communication and optimisation of construction staging and 

sequencing.” Follow up interviews confirmed this, with interview participants noting that 4D 

was used in design reviews of selected locations only, like complex interchanges. 

 

• A richer range of collaborative meetings appears to have been planned. In Case Study 1, 

three types of meetings were defined in the DEXP, and these meetings included BIM 

managers, design managers and the building owner/developer; documents provided made 

no mention of WHS professionals or those with experience and knowledge in identifying 

safety risks participating. In contrast, Case Study 2 DEXP shows six different types of 

meetings, including safety in design meetings for each subdiscipline led by the main 

contractor’s health and safety lead manager. Interview data also confirmed that WHS 

professionals were regular participants in these collaborative meetings, including early 
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design meetings where the use of integrated models prompted the identification of WHS 

issues.  

 

• One interesting point that emerged during interviews was the regular inclusion of asset 

managers in monthly meetings. One interviewee also noted that the federated model of the 

final design must now be approved by asset managers before construction commences. 

These practices suggest that Government Client (Transport) is now taking a more 

considered approach that looks beyond using DE for design and construction to asset 

management. This approach could lay the groundwork for improved WHS during the use 

phase of the asset. 

Further opportunities identified in Case Study 2 

While progress has been made in key areas, opportunities for improved DE-enabled WHS 

management have nevertheless been identified using the guidelines and ideals distilled in the 

Decision Framework. Some examples follow:  

• While project-level goals involving DE-enabled WHS management were clear, higher-level 

goals, ideally expressed in an OIR, did not appear, at least not in ways that integrated DE 

and WHS. Documents on Government Client (Transport)’s long-term strategy referred to 

safety, but not to DE-enabled WHS.  Component 1A of the Decision Framework 

recommends foregrounding “integrated” BIM/DE for WHS management consistently 

across all tiers of goals, for example, in project goals as well as in organisational objectives 

that transcend project goals. Those who familiarise themselves with the recommendations 

of Component 1A would thus be sensitised to the fact that in this case study, BIM/WHS 

integration is emerging at the project level but remains inconsistent at the higher-level 

vision- and organisational levels. This lack of integration could be reflective of a persistent 

dilemma in the industry discussed in Focus Group Interview 4, where participants noted 

that WHS could be a goal in itself or a means to other goals. 

• Supply chain capability requirements for the project were clearly not defined during 

tendering. The PIR simply notes that it is a requirement for tenderers to use DE models, 

which “must be supported by the Contractor’s DE.” The phrasing appears to simply assume 

that the supply chain should have the capability to use DE for a range of goals. Thus, the 

client requires the “ability to use models for a range of purposes” as part of the capacities 

of the supply chain that are required for this project but does not specify required 

knowledge, skills and competencies. Follow up interviews confirm this as an area for 

improvement. The only type of supply chain capability assessment that was carried out 

involved a request for the CV of the tenderer’s DE person, a practice that has now proven 

to be inadequate. Guidelines in Component 1A suggest that clients must go beyond 
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assuming supply chain capability; instead, clients must explicate skill and competency 

expectations, including those related to BIM for WHS. Clients are, in fact, encouraged to 

participate in more proactive ways, for example, in building industry-wide capability and 

even introducing new roles.  

• While WHS professionals have been found to be involved in early project stages, for 

example, in early design reviews, there is still no clear evidence that they participate in 

tender evaluation. Component 2A recommends that tender evaluation panels should be 

diversified to include professionals capable of assessing a supply chain’s WHS methods, 

capabilities and performance. On the related matter of tender assessment criteria, there is 

no evidence that allowed the research team to assess the weight of DE-enabled WHS 

management capabilities in tender assessment. 

• While the client’s overall strategy of balancing between flexibility and prescriptiveness is 

sound, judging where to “draw the line” between the two is a capability that is sharpened 

over time as lessons learned accumulate. Hence there is still room for the Government 

Client (Transport) to strengthen its capacity to define where this line should rest. For 

example, for this project, the Government Client (Transport) set minimum requirements for 

clash detection, use of 4D to identify constructability issues, information exchanges, model 

federation, and models required. This practice of “minimum” standard-setting may be in 

place because the Government Client (Transport) is still “climbing the learning curve” in 

many areas; as one interviewee noted, “we’re not experts on WHS”, thus it becomes 

strategic to set a baseline and allow more innovative tenderers to propose their own novel 

solutions. However, in some cases, the choice of using minimum standards has led to rather 

generic contractor responses. In Case Study 2, the main contractor had very broad 

descriptions of how they planned to use 3D and 4D: for example, “3D visualization will be 

provided in accordance with the detail design deliverables in the form of digital renders 

and animations (and) will be undertaken by a member of the modelling team” and “4D 

construction sequencing visualization will be provided in accordance with the detail design 

deliverables in the form of digital animations.” Component 2A recommendations could help 

address this challenge of lack of specificity in responses. If the Government Client’s 

tendering criteria had been broadened to include BIM for WHS components, as 

recommended in Component 2A, then tender evaluators would have been better sensitised 

to note that the main contractor’s broad response did not fully capture the client’s target 

to use 4D for “issues and assets that are complex or otherwise warrant close attention to 

prove constructability which is safe, efficient and practical”. 

• While the PIR specifies for the submission of a pre-contract DEXP, assessment of this 

submission has been described as being something of “a light touch”. Documentary 

evidence suggests that the Government Client (Transport) expects the pre-contract DEXP 
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to include many things, including explanations about the structured sharing and use of 

digital data for things like clash detection. These clearly lay the groundwork for the use of 

DE to support WHS. The pre-DEXP is also expected to include explanations on the 

“(f)requency of collaboration and information exchange noting that [the client] requires 

the ability to progressively view and discuss progress on models in addition to the specified 

review milestones” as well as “(d)etails of model workshops and other collaborative 

working practices”. While these details were included in submissions, follow up interviews 

indicate that assessment may not have been done rigorously. One interviewee noted that 

“smart” tenderers could simply “cut and paste” what is in the client’s digital specifications 

into their tender responses. When tender responses are evaluated, and while “objective” 

assessment criteria are provided, some aspects of tender evaluation have been described 

as “subjective” and limited to seeing “whether an item was (simply) mentioned or not”.  

• Digital data management is still sub optimised despite the presence of “Safety” as a 

metadata identifier allowing the tagging and collection of safety data. Data is collected in 

spreadsheets. Government Client (Transport) has not yet begun the practice of 

incorporating work health and safety data into the model. Component 2A highlights the 

need for establishing the currency and accuracy of WHS data, and while there is emerging 

evidence of the ability to build a repository of WHS information through the management 

of issues, the full potential of digitally-supported WHS decision-making has not yet been 

attained. Still, the evidence shows promising beginnings. The current approach of tagging 

and labelling data is consistent with the recommendation in Component 2B for the 

establishment of a structured, standardised data schema that enables the design and 

related WHS information to be accessed, filtered and used by other participants in 

planning, managing and controlling WHS risks. 

More detailed findings from the Case Study 2 impact analysis are summarised in Table 15. To 

distinguish between findings from document reviews and findings from interviews, the latter has 

been marked with “***Additional interview data.” 
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Table 15: Case study 2 impact analysis – summary of findings 

COMPONENT 1A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

Q1A (a) To what extent did the client define a general position on BIM for WHS management, to include in OIR, AIR and PIR, or in equivalent strategic 
policy documents? 
DOCUMENT REVIEWED: OIR as captured in 
Government Transport Client's Future 
Transport Outcomes (Future Transport 
Strategy 2056). Consistent with Case Impact 
Analysis 1 discussed earlier. 

SAMPLE EVIDENCE, PAGE 8: Future 
Transport 2056 outlines six state-wide 
principles to guide planning and investment. 
Principle 4 is Safety and Performance. 

SAMPLE EVIDENCE, PAGE 10: Shows an 
example of recurring references to the use of 
big data and innovative technologies for 
performance. For example: “The ever-
increasing coverage, capacity, variety and 
speed of wireless communication 
technologies and connected devices will allow 
vehicles and infrastructure to communicate 
with each other to improve the quality and 
safety of customer journeys and enable the 
use of automated passenger and freight 
services across Greater Sydney and regional 
and outer metropolitan NSW.”  

SAMPLE EVIDENCE, PAGE 12: “It also means 
prioritising a set of public safety performance 
measures that will track the level of risk in our 
system across our fixed infrastructure; 
vehicles, vessels and rolling stock; operators 
and controllers; and customers and the 
community. This includes responding to new 
and emerging public health concerns, such as 
COVID-19, with Transport delivering 
innovative solutions to keep our network 

(EVIDENCE OF BIM/ WHS INTEGRATION) Clear 
position on WHS (not BIM for WHS) as a strategic 
indicator of performance. 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Repeated references to the use of technology to 
improve performance, although technology use 
itself is not an overarching principle but a tool. 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Emerging innovative aspirations on how digital 
technology can improve safety for end-users.  

 

Use of Component 1A recommends the 
development of a general position on the use of 
BIM for WHS management, not just WHS 
management. The Guide repeatedly emphasises 
the value of integrating the two. Case study 
evidence suggests that at the highest levels, WHS 
management during the use phase of the asset is a 
priority. However, the same high-level principles 
are silent about digital engineering (DE) or digital 
data. Discussions on digital strategies are discussed 
separately in other parts of the document or in 
other documents. 
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COMPONENT 1A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

running while maintaining the highest health 
and safety standards.” 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 2: Six CLIENT 
[RMS] Organisational Objectives in relation to 
information management are mentioned. 
Examples include “Establish a collaborative 
design process”, and “Create a virtual building 
process”, and “Define the structure of 
potential and proposed data”.  
 

(OPPORTUNITY) CLIENT [RMS] Organisational 
objectives make clear reference to the use of 
digital data. However, no references are made to 
any link between digital data and improved safety 
outcomes.  

 

Use of Component 1A recommends foregrounding 
BIM/ DE for WHS management consistently across 
all tiers of goals, for example, in project goals as 
well as in organisational objectives that transcend 
project goals. Component 1A also emphasises the 
integration between the two, that is, foregrounding 
how DE can be mobilised specifically for improved 
performance in WHS management. The 
recommendations of Component 1A would 
sensitise users to the fact that BIM/WHS 
integration is emerging at the project level but 
remains inconsistent at the higher-level vision- and 
organisational levels.  

 

 

 

 

DOCUMENT REVIEWED:  

SAMPLE EVIDENCE PAGE 3, CLIENT [RMS] 
Project Objectives and Metrics include both 
DE goals as well as WHS goals. Item 1 refers to 
“Improved information sharing...using DE”. 
Item 8 makes reference to “Improved safety in 
construction”.  

 

(OPPORTUNITY) While CLIENT [RMS] Project 
Objectives and metrics make clear reference to 
both DE and improved safety performance, the 
two are not presented as integrated.  

Q1A (b) To what extent did the Client seek feedback from stakeholders to identify risks, opportunities and priorities for the use of a BIM environment to 
address WHS issues? 
No evidence was found in CLIENT [RMS] 
documents provided indicating that broad 
stakeholder consultations were held to 
develop a general position on BIM and WHS. 
Indirect evidence of consultations on the use 
of BIM for WHS for this project specifically was 
found in the main contractor response. 

DOCUMENT REVIEWED: DEXP from MAIN 
CONTRACTOR [GHD] 

(OPPORTUNITY) There is no evidence of OIR level 
documents indicating that a position integrating 
BIM and WHS through multi-stakeholder 
consultation at a strategic level was developed 
through multi-stakeholder consultation.  

Multi-stakeholder consultation does take place 
about DE for WHS, but consultations are specific 
to this project. Documents from the main 
contractor indicate that these take place during 
the project in the context of “contractor 
collaboration” meetings. It can also be noted that 

Component 1A emphasises the need for the client 
to establish and continually refine a standard 
position emphasising the integration of BIM for 
WHS as a strategic goal, a position that can inform 
other projects.  Component 1A also emphasises the 
need for a safety professional to participate in this 
high-level process of goal formulation. 
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COMPONENT 1A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

SAMPLE EVIDENCE, PAGE 36: A series of 
meetings for “contractor collaboration with 
Government Transport Client’ were held. 
These include a DE Initiation Meeting and a DE 
Execution Plan review, which are presumably 
venues where feedback can be obtained 
about opportunities for using BIM for WHS.  

the contractor lead for Health, Safety and 
Environment (“HSE Lead”) leads Safety in Design 
(HSiD) workshops but does not participate in high-
level DE meetings, which could indicate the 
persistence of the position that BIM and WHS 
remain separate. 

***Additional interview data suggests that WHS 
professionals are involved in regular collaboration 
meetings, including early design reviews. The use 
of an integrated model during early design stages 
has led to the identification of WHS issues. 
However, no additional information was given on 
the role of WHS professionals in developing a 
general position on DE for WHS management. 

Q1A (c) To what extent has the Client developed a culture (organisational and supply chain) that prioritises information creation, use and management, 
as well as data accuracy and certainty, leading to improved decision-making in areas that include WHS management? 
DOCUMENT REVIEWED: Government 
Transport Client Digital Engineering Strategy 
(Parts 1 and 2); Government Transport Client 
Data and Information Asset Management 
Policy 

SAMPLE EVIDENCE: Policy states that 
“Government Transport Client is committed to 
implementing best practice data and 
information management enabled in a digital 
environment”. Six principles (including 
collaboration, visualisation and single source) 
are provided. Client in this case study is 
assumed to align with these principles. 

(OPPORTUNITY) Goals for information asset 
management include “improved decision making” 
but no references made for “improved decision 
making for WHS management.” 

Use of Component 1A emphasises the need for 
Government Transport Client and CLIENT [RMS] to 
articulate a general position on the use of BIM for 
WHS management, not just WHS management. The 
current Government Transport Client policy, which 
CLIENT [RMS] is assumed to adopt, emphasises a 
culture that is data-driven (“We promote a 
transparent and collaborative culture”) but stops 
short of articulating what the digitally-driven 
culture is for. 

 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 1. The CLIENT 
[RMS] Approach to DE on the M12 project 
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COMPONENT 1A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

confirms that CLIENT [RMS] aligns with 
Government Transport Client DE goals. 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 9: CLIENT [RMS] 
expects that the DEXP would will “show the 
minimum constructability and HSiD issues that 
will require special attention”; specific areas 
requiring special attention, like major 
temporary works for builders and other 
structures, were also defined 

SAMPLE EVIDENCE, PAGE 10: CLIENT [RMS] 
also expects that that “DE would be used for 
day-to-day consideration by designers of 
constructability and HSiD” 

(EVIDENCE OF BIM/ WHS INTEGRATION) As 
compared to the first Impact Analysis Case Study, 
evidence is much stronger for integration of BIM 
and WHS management in this case study. The 
issue “digital for what”, raised earlier, has begun to 
be addressed. In this case, DE is clearly in support 
of several goals, including HSiD. 

Aligns with the overall recommendation of all 
components: that DE and WHS are to be integrated 
during planning, design in day-to-day construction 
activities and in asset use. 

Q1A (d) To what extent does the Client engage in the DEFINITION AND DEVELOPMENT of its supply chains' capacity to adopt BIM for WHS management 
(industry-wide skill development, accessible online platforms, etc.)? 
The client assumes, and thus implicitly defines, 
albeit very broadly, the capabilities it expects 
its supply chain to have.  

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 4: CLIENT [RMS] 
specifies requirements for the use of DE 
models which “must be supported by the 
Contractor’s DE.” A list of model uses is then 
presented.  

(OPPORTUNITY) The phrasing assumes that the 
supply chain will have the capability to use DE for 
a range of goals. The client, in this sense, implies 
the “ability to use models for a range of purposes” 
as part of the capacities of the supply chain that 
are required for this project. Specific capabilities 
are not mentioned. No mention is made of client-
driven activities related to capacity building. 

***Additional interview data suggests that this is a 
key area of improvement in future projects. In this 
case, supply chain capability assessment was 
limited to obtaining the CV of the contractor’s DE 

Guidelines in Component 1A suggest that clients 
must go beyond assuming supply chain capability; 
instead, clients must explicate skill and 
competency expectations, including those related 
to BIM for WHS, and participate in building 
industry-wide capability. One example that was 
given was influential clients defining new DE roles 
so that the narrowly-defined roles, for example, the 
role of the digital engineering managers, can be 
enriched in ways that drive industry change. Thus, 
systematic capability building for existing roles 
should be pursued, but this should be done 
alongside capability building for new roles like 
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COMPONENT 1A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

DOCUMENT REVIEWED: DEXP from MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 10: In MAIN 
CONTRACTOR [GHD]’s response, MAIN 
CONTRACTOR [GHD] notes the supply chain 
is expected to have DE capability: 
“Government Transport Client organisational 
objectives, which must be supported by the 
project teams use of DE...”, noting that use of 
DE includes “(4D) where appropriate, 
improving visual communication and 
optimisation of construction staging and 
sequencing.” 

specialist, an approach that later proved to be 
inadequate. 

 

 

digital engineering developers (who drive 
framework development, change management, 
new data schemas and frameworks and business) 
and digital engineering advisors (who focus on 
strategic planning, executive engagement, 
development of the vision)  

 

 

Q1A (e) To what extent does the Client systematically capture lessons and best practice on WHS management by capitalising on digital data from past 
projects? 
DOCUMENT REVIEWED: Government 
Transport Client Data and Information Asset 
Management Policy 

SAMPLE EVIDENCE: The Policy, which is 
assumed to apply to CLIENT [RMS], notes that 
the client will “promote a transparent and 
collaborative culture seeking to improve 
performance by... [c]ontinuously capturing 
lessons learnt and best practice from projects 
and transition to/from service providers.” 

(OPPORTUNITY) High-level policy carves out 
space for transferring knowledge on DE-
supported WHS across the project. Specific 
mechanisms for doing so in this project are not 
specified in PIR or EIR. 

***Additional interview data suggests that team 
leaders are intentional about identifying better 
ways of doing things in future projects. No 
additional data was provided that showed how 
such improvements were formally documented for 
future use, but knowledge transfer, possibly in the 
form of tacit learnings,  seems to be taking place 
across projects. 

The high-level policy is consistent with Component 
2A, which highlights that clients must make the 
“commitment to capture, review and transfer 
lessons learned” and that the “transfer of lessons 
learned between projects and within the supply 
chain is a fundamental support to be offered by the 
client to prepare the supply chain for the increased 
WHS accountability as the use of BIM prevails.” 
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COMPONENT 2A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

Q2A (a) To what extent did the procurement model for this project support collaborative use of BIM for WHS? 

No evidence was found in the documents 
provided. Data on procurement models was 
obtained from other external sources. 

DOCUMENT REVIEWED: M12 Motorway 
Project Evaluation Summary 

SAMPLE EVIDENCE, PAGE 6: Shows that the 
M12 project was broken down into three 
packages, with the following procurement 
strategies: 

Construct only for Package 1 

Construct only for Package 2 

Design and construct for Package 3 

(OPPORTUNITIES) No discussions in the 
documents provided about the type of 
procurement model and to what extent 
collaborative models were adopted to support DE 
for WHS management. 

***Additional interview data: While procurement 
models were not discussed in interviews, interview 
participants did allude to early involvement of 
WHS professionals, with one example given on 
how the use of an early integrated model led to the 
identification of WHS issues during early design. 

Component 2A clearly highlights that collaborative 
use of digital tools can support WHS under any 
procurement model. This includes more traditional, 
less collaborative models like Construct Only. 
However, given that “Construct Only was” used in 
two out of the three project packages, the client 
could have specified arrangements for Early 
Contractor Involvement in the PIR for the West and 
Central packages to ensure that the main 
contractor would be given the opportunity to 
propose changes on design and/ or on 
methodology. 

 

 

Q2A (b) How were the tender evaluation criteria and weightings selected? (procurement component - demonstrating project priorities) 

No evidence was found in documents 
provided about tender evaluation criteria and 
weightings. These are assumed to be included 
in other confidential documents that the 
research team did not have access to. 
However, other information about a “pre-
DEXP” was obtained, and this provided partial 
findings. 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGES 8-9: CLIENT 
[RMS] notes that “[t]enderers are expected to 
submit a pre-contract DEXP as part of their 
proposals for digital engineering, information 
creation, management and delivery. CLIENT 

(OPPORTUNITY) The PIR makes multiple 
references to a pre-contract DEXP that is part of 
the submission that is evaluated. Evidence 
suggests CLIENT [RMS] expects the pre-contract 
DEXP to include explanations about the structured 
sharing and use of digital data, for example, for 
clash detection, and these clearly lay the 
groundwork for the use of DE to support WHS. 
WHS goals, however, are not explicitly stated. 
Specifically, the pre-contract DEXP is expected to 
have (1) explanations on the “(f)requency of 
collaboration and information exchange noting 
that CLIENT [RMS] requires the ability to 
progressively view and discuss progress on 
models in addition to the specified review 
milestones” (page 6); (2) “(d)etails of model 

Component 2A emphasises that tendering criteria 
should reflect goals beyond widely-accepted 
objectives such as cost and time. The integration of 
BIM for WHS should therefore be demonstrated 
during tendering. Specific criteria for WHS should 
be included in assessment instruments, although in 
this case, the criteria can be said to be implied. The 
weight of such WHS criteria should also be 
specified. 
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COMPONENT 2A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

[RMS] will assess the pre-contract DEXP as 
part of the overall tender assessment 
process.”  

 

 
 

workshops and other collaborative working 
practices” (page 6);   

(3) explanations about “how the information 
exchanges will be managed and how often the 
models will be federated by the design team for 
coordination purposes over and above the 
minimum requirement” (page 8) and (4) 
explanations on “the tenderer’s approach to 
prioritisation and how a clash matrix will be 
created and implemented, showing what checking 
would be done prior to each of the specified data 
drops” (page 14). The extent to which these details 
and explanations are meant to support WHS is not 
clear. 

***Additional interview data: Interviewees were 
unsure of the weight of DE-enabled WHS 
capability in assessing tenderers. The process of 
developing criteria and whether WHS 
professionals or those with knowledge and 
experience in identifying health and safety risks 
were involved in tender development were not 
discussed. 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 9: Section 6.1.3 is 
an entire section on constructability, health 
and safety. The section notes that “CLIENT 
[RMS] places high importance on these 
matters and requires digital information to be 
progressively available to prove satisfactory 
design decisions are being made day-by-day 
or to highlight issues resolved 

(OPPORTUNITY) It is not clear from the document 
whether Section 6.1.3 requirements, for example, 
the DEXP showing minimum constructability and 
HSiD issues, are expected in the pre-contract 
DEXP. 

(OPPORTUNITY) There is also no reference to the 
relative weight of constructability, health and 
safety and design in tender assessment criteria. 

***Additional interview data: One interviewee 
noted that pre-contract DEXPs were assessed with 
“a light touch”, sometimes being limited to a 
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COMPONENT 2A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

“binary” checking process of whether a tenderer 
had mentioned something or not. 

Q2A (c) To what extent did the Client provide an information protocol to accompany the tender request, and if necessary, include these in contractual 
provisions? 
DOCUMENT REVIEWED: BIM Schema and 
Specification 

SAMPLE EVIDENCE, TAB TITLED “PREFACE”. 
The preface to “BIM Schema and 
Specification” states that the Digital 
Engineering (DE) Framework aims  
“to enable time, cost and quality 
improvements to the way that projects are 
planned, designed, constructed, operated and 
maintained throughout their lifecycle.  

SAMPLE EVIDENCE, TAB TITLED “BIM 
METADATA FIELDS” 

Includes codes for safety (“SF”)  
 

(EVIDENCE OF BIM/ WHS INTEGRATION) The 
presence of “safety” in the list of metadata fields 
and “safety” as an example of a business discipline 
classification suggest that efforts are being made 
to identify, label, and manage digital data on WHS 
to enable better decision-making. Safety-related 
information can thus initially be created as the 
supply chain goes through regular, formalised 
processes such as visual checking or clash 
detection. 

***Additional interview data: While safety data is 
being collected, data is still accumulated in 
spreadsheets and is not being incorporated into 
the model. 

Component 2A highlights the need for establishing 
the currency and accuracy of WHS data. There is 
evidence in the case of the ability to build a 
repository of WHS information through the 
management of issues, but this is currently limited 
to spreadsheets. Still, the evidence is also aligned 
with the recommendation in Component 2B for the 
establishment of a structured, standardised data 
schema that enables the design and related WHS 
information to be accessed, filtered and used by 
other participants in planning, managing and 
controlling WHS risks. 

What also appears to be missing is the proactive 
building of this data repository in order to 
benchmark against WHS organisational goals or 
targets or against standards, regulations, and 
codes. The DE Framework does not yet recognise 
WHS alongside time, cost and quality. (This could 
also explain why, in the Government Transport 
Client DE standard, there are project data schemas 
for time and cost, but not for safety).   

 

 

DOCUMENT REVIEWED: DEXP from MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 22: MAIN 
CONTRACTOR [GHD] notes that a “Business 
Discipline classification enables the grouping 
of management activities and deliverables (In-
directs) into organizational or manager 
codes.” MAIN CONTRACTOR [GHD] provides 
examples of its classifications, and “safety” is 
listed as one of them.  

DOCUMENT REVIEWED: DEXP from MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 56: MAIN 
CONTRACTOR [GHD] notes that “safety” was 



 75 

COMPONENT 2A 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF THE 
GUIDE 

a BIM Track-type issue, which means the 
supply chain was expected to monitor safety 
performance through digital information 

Q2A (d) How were evaluation panels broadened to ensure appropriate expertise for BIM and WHS were integrated in tender evaluation? 

No evidence was found in the documents 
provided. This could be documented in other 
material that the research team did not have 
access to. 
 

***Additional interview data: Interviews conducted 
did not provide any information as to whether or 
not DE for WHS expertise was included in tender 
evaluation 

Component 2A recommends that tender evaluation 
panels should be diversified to include 
professionals capable of assessing a supply chain’s 
WHS methods, capabilities and performance 

Q2A (e) How was supply chain capability for BIM for WHS assessed and supported in this project? 

See response to Q2A (b), which assumes a 
level of supply chain capability that supports 
certain types of model use. Apart from this, no 
evidence was found in documents provided 
that directly explored capability assessment 
and support. 
 

***Additional interview data: Very limited 
assessment was done on supply chain capability. 
The assessment was limited to requesting a CV of 
the main contractor’s DE person, an approach that 
has now been described as being inadequate. 

Component 2A recommends different strategies 
for assessing BIM for WHS capabilities. These 
include conducting tender interviews with 
shortlisted tenderers around proposed methods, 
capability and performance; developing and 
following a checklist with questions relating to the 
tender package and the priority areas and 
recommending a pre-tender BIM model as a 
communication tool to be part of the tender 
interviews. 

Q2A (f) To what extent did the Client use an engagement plan to involve stakeholders in setting WHS issues to be addressed in a BIM environment?  
DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 6: CLIENT [RMS] 
required that the DEXP have explanations on 
the “(f)requency of collaboration and 
information exchange, noting that CLIENT 
[RMS] requires the ability to progressively 
view and discuss progress on models in 
addition to the specified review milestones” as 
well as “(d)etails of model workshops and 
other collaborative working practices”  

(EVIDENCE OF BIM/ WHS INTEGRATION ) In 
response to the requirement, MAIN CONTRACTOR 
[GHD]’s DEXP  showed a table listing a range of 
contractor collaboration meetings with 
Government Transport Client, which included 
safety and design workshops. Such workshops can 
be understood to be contexts for multistakeholder 
engagement on WHS issues. While the role of DE 
in these workshops is not clear, MAIN 
CONTRACTOR [GHD] also held Constructability 
Workshops and prepared Constructability 
Workshop Reports at different stages of detailed 
design (20%, 50%, etc.).  The 50% Constructability 
Workshop Report, for example, documented how 
issues identified from constructability 

Evidence found from documents is aligned with the 
recommendation in Component 2A that 
multistakeholder consultation be done “on an 
ongoing basis with contractors, subcontractors and 
stakeholders through scheduled activities.”  
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SAMPLE EVIDENCE, PAGE 8: CLIENT [RMS] 
required that the DEXP have explanations 
about “how the information exchanges will be 
managed and how often the models will be 
federated by the design team for coordination 
purposes over and above the minimum 
requirement” as well as explanations on “the 
tenderer’s approach to prioritisation and how 
a clash matrix will be created and 
implemented, showing what checking would 
be done prior to each of the specified data 
drops” 

assessments which were designed to ensure that 
project goals (including WHS) were met. The 
report says that these assessments “considered 
the perspective of all stakeholders”. BIM models 
were used in these workshops. 

***Additional interview data: Interviewees noted 
the early involvement of WHS professionals or 
those with knowledge and experience in 
identifying safety risks even during early design, 
using integrated model. WHS issues were 
identified and addressed. 

Q2A (g) How, if at all, were supply chain participants required by the Client to use a model for WHS management (contractual documents, etc.)? 
DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 4: CLIENT [RMS] 
specifies requirements for the use of DE 
models and states that these “must be 
supported by the Contractor’s DE.” Examples 
of recommended model uses are options/ 
scenario analysis; clash detection; 
constructability analysis and problem-solving, 
including construction sequencing, traffic 
staging and zones of influence; HSiD analysis 
and risk elimination SFAIRP; evidence of 
appropriate analysis and actions taken with 
regard to WHS risks. 

SAMPLE EVIDENCE, PAGE 9: Section 6.1.3 is 
an entire section on constructability, health 
and safety. The section notes that “CLIENT 
[RMS] places high importance on these 
matters and requires digital information to be 
progressively available to prove satisfactory 

(EVIDENCE OF BIM/ WHS INTEGRATION) 
Suggested use of models is expressed by CLIENT 
[RMS] in balanced language: possible uses are 
enumerated, but the contractor preparing the 
DEXP finalises how the models are to be used.  

(OPPORTUNITY) MAIN CONTRACTOR [GHD]’s 
response (PAGE 10) reaffirms the importance of 
using DE for specific goals. Notably, MAIN 
CONTRACTOR [GHD] highlights the benefits of 
using digital data for cost savings but does not 
mention improved work health and safety 
performance as a goal. MAIN CONTRACTOR 
[GHD] states that the aim of digital data was to 
“create a virtual building process in which the 
design, construction, performance and operations 
can be visualized and simulated, thus leading to 
potential cost savings in reduced rework, in 
coordination and clash (and gap) mitigation 
supporting longer-term benefits within the post-
construction phase.” 

Nevertheless, MAIN CONTRACTOR [GHD]’s DEXP 
(PAGE 59) stated, in broad terms, that 3D will be 
used for visualisation (“3D visualization and will be 

Findings are consistent with the recommendations 
of Component 2A, which notes the importance of 
balancing between being prescriptive about the 
use of digital tools WHS and being non-prescriptive 
to encourage innovation-driven by supply chain 
participants. 

Component 1A highlights that the use of 4D for 
simulation and sequencing is a robust starting 
foundation for increasingly using BIM for WHS 
management. CLIENT [RMS]’ requirements for the 
use of 4D are aligned with this ideal.  

If CLIENT [RMS]’ tendering criteria had been 
broadened to include BIM for WHS components, as 
recommended in Component 2A, then CLIENT 
[RMS] tender evaluators would have been better 
sensitised to note that MAIN CONTRACTOR 
[GHD]’s broad response did not fully capture the 
commitment to use 4D for “issues and assets that 
are complex or otherwise warrant close attention 
to prove constructability which is safe, efficient and 
practical”.  
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design decisions are being made day-by-day 
or to highlight issues resolved.” 

SAMPLE EVIDENCE, PAGE 15: CLIENT [RMS] 
notes that the use of 4D models is mandatory 
in specific areas. CLIENT [RMS] notes that “[i]t 
is generally not necessary for all assets to be 
4D modelled as a minimum 4D modelling shall 
include sufficient detail to assess whether the 
Constructability and HSID issues, constraints 
and opportunities mentioned above have 
been addressed. In particular 4D modelling 
must be sufficient to facilitate identification 
and assessment of feasible construction 
sequencing (including traffic control and 
other temporary works): for all project 
elements - at a higher level of detail 
(construction strategy and high-level 
construction program) and; in greater detail 
for issues and assets that are complex or 
otherwise warrant close attention to prove 
constructability which is safe, efficient and 
practical (SEP) construction and 
maintenance.” 

provided in accordance with the detail design 
deliverables in the form of digital renders and 
animations will be undertaken by a member of the 
modelling team”) and 4D would be used for 
construction sequencing simulation (“4D 
construction sequencing visualization will be 
provided in accordance with the detail design 
deliverables in the form of digital animations.”)  

***Additional interview data: Government Client 
(Transport) has been intentional about “balancing” 
between being flexible and prescriptive about its 
requirements. However, the matter of where the 
balance rests, or where to “draw” the so-called 
“line” between the two, is the result of an ongoing 
learning process that is informed by the 
completion of more projects.  

 

 

Q2A (h) Did priorities change during the project? 

No evidence was found in the documents 
provided 

  

Q2A (i) To what extent was BIM for WHS incorporated by the Main Contractor in its tender response? 

DOCUMENT REVIEWED: DEXP from MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 10: MAIN 
CONTRACTOR [GHD] reaffirms that 
Government Transport Client DE objectives 
“must be supported by the project teams’ use 
of DE”. This includes the use of 4D for 

See discussion on MAIN CONTRACTOR [GHD] use 
of 3D and 4D models in Q2A (g). 

Additional information is discussed in the related 
question, Q2A (j), which follows. 

See discussion on MAIN CONTRACTOR [GHD] use 
of 3D and 4D models in Q2A (g). 
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improving visual communication and 
optimisation of construction staging and 
sequencing. 

SAMPLE EVIDENCE, PAGE 59: As discussed in 
Q2A (g), MAIN CONTRACTOR [GHD] 
committed in broad terms to use 3D 
visualisation “in accordance with detail design 
deliverable” and 4D for “construction 
sequencing visualisation...in accordance with 
detail design” 

Q2A (j) To what extent did the Main Contractor cascade WHS information requirements to appointed parties through EIR, through other contractual 
arrangements or through other mechanisms of collaboration and compliance? 

DOCUMENT REVIEWED: DEXP from MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 12: MAIN 
CONTRACTOR [GHD] claims to support the 
project objective of improving HSiD by the use 
of BIM Track. The metric to support this 
objective is defined as follows: “In BIM Track, 
a metadata identifier will be added to allow us 
to filter for HSiD comments and also track 
changes the designer believes increased HSiD 
outcome.” This suggests that the supply chain 
is required to share HSiD information in a 
structured and collaborative manner. 

SAMPLE EVIDENCE, PAGE 56: Safety is one 
class of BIM Track type issue. This would imply 
that the supply chain was expected to monitor 
safety performance through digital 
information using the BIM Track system. 
Formal processes are in place for identifying 
and resolving these issues.  

SAMPLE EVIDENCE, PAGE 13: MAIN 
CONTRACTOR [GHD] also defines five-team 

(EVIDENCE OF WHS INTEGRATION) There is 
evidence for the systematic creation and 
management of structured digital information that 
can be tagged or labelled as “safety” information. 
This safety information can thus be used for 
decision-making. 

(OPPORTUNITY) While data is available for 
decision-making and issue resolution, data only 
captures “changes the designer believes increased 
[sic] HSiD outcome [sic].” It is not clear if this 
information can be accumulated to directly 
support WHS performance goals, targets, 
standards and requirements. 

(OPPORTUNITY) ***Additional interview data:  The 
labelling and tagging of information is adequate in 
capturing and collecting WHS-related information. 
However, these are currently accumulated in a 
spreadsheet, and not added to the model; 
therefore the potentials of digital engineering have 
not yet been maximised. 

Component 2A recommends that clients and, by 
extension, contractors, consultants and 
subcontractors be clear about “their WHS 
management (a) goals, (b) processes and (c) data 
requirements.” Evidence suggests that there are 
(b) WHS processes and (c) WHS data requirements 
that are cascaded across the supply chain. That 
said, the use of spreadsheets is not the optimally 
efficient way of doing so. 

More strategically, there is also unclear evidence 
about (a) WHS goals being cascaded. Component 
2B can shed some light on this. The section on 
General Conditions shows guidelines on Risk 
Information Sharing and Use. Examples include the 
establishment of a digital data construct within the 
Common Data Environment to enable the WHS 
information to be routinely updated and accessed 
for use as intended. This has been accomplished 
through the metadata identifier. Component 2B 
also recommends the establishment and use the 
data construct and tagging convention, which 
appear to have been available and used in this case. 
However, Component 2B goes further and notes 
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behaviours, four of which have to do with 
data-sharing. One behaviour is described as 
the need to “Resolve issues collaboratively, 
manage risks and track decisions to provide a 
traceable and auditable pathway through 
design development up until asset disposal.” 
The “manage risks” component can be 
understood to overarch safety risks. 

that the data construct of the structured outputs 
relating to elevated risks support proactive risk 
management through various metrics. In this case 
study, the proposed metric to support HSiD does 
not appear to directly track WHS performance. 

Q2A (k) To what extent did the Client and the Main Contractor establish accountability in each tier of the supply chain through the monitoring of 
information protocols, including protocols for WHS management (see also Component 1B - Monitoring)?  

DOCUMENT REVIEWED: DEXP for MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 36: MAIN 
CONTRACTOR [GHD] proposed six types of 
collaboration meetings, including design 
working groups and safety in design 
workshops.  

SAMPLE EVIDENCE, PAGE 50: Collaboration 
and coordination exchanges would take place 
every month; all design teams were expected 
to upload their models. During coordination 
meetings, “the federated model would be 
used to review the design and coordinate 
action”.  

SAMPLE EVIDENCE, PAGE 61: Formal quality 
control checks and processes were also 
defined, which necessitated the structured 
sharing of digital information that could 
inform WHS decision-making. 

(EVIDENCE OF BIM/ WHS INTEGRATION) Regular 
opportunities were available for the structured 
sharing of digital information that could support 
WHS. Table 37 also shows the various quality 
checks were also conducted at different 
frequencies (for example technical checks during 
every share, visual check weekly, clash detection 
bi-weekly). Visual checks and clash detection 
could lead to the identification of WHS issues.  

***Additional interview data: one of the persons 
interviewed noted his task included providing 
“advise on data standards across the various 
deliverables and ensure reliable data, both 
geometrical and non-geometrical data, is being 
utilised on projects to conduct downstream 
activities”. This can be seen as one mechanism for 
ensuring compliance with information protocols. 

The evidence is consistent with the post-tender 
recommendations of Component 2A. Beyond PIRs, 
contract terms and management plans, 
programmed stakeholder meetings and reviews are 
crucial in order to review and discuss progress and 
to monitor compliance with the scope and delivery 
program.  

 



 80 

COMPONENT 2B 

DOCUMENT ANALYSED/ SAMPLE 
FINDINGS 

OVERALL ASSESSMENT POTENTIAL CONTRIBUTION/ IMPACT OF 
THE GUIDE 

Q2B (a) How did the Client balance between general and specific requirements, leading to specific priority uses of BIM to address WHS 
management issues? 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 4: As discussed in 
Q2A (g), CLIENT [RMS] specifies 
requirements for the use of DE models which 
“must be supported by the Contractor’s DE.” 
Examples of recommended model uses are: 
options/ scenario analysis; clash detection; 
constructability analysis and problem-solving 
including construction sequencing, traffic 
staging and zones of influence; HSiD analysis 
and risk elimination SFAIRP; evidence of 
appropriate analysis and actions taken with 
regard WHS risks. 

CLIENT [RMS] listed possible model uses 
(Clash detection/ HSiD analysis and risk 
elimination”. CLIENT [RMS] did not prescribe 
that DE be used for all, however it said “the 
DEXP shall identify which of the following will 
be supported.” 

 

 

 

 

 

 

 
 

CLIENT [RMS] provides DE general 
requirements and information requirements; 
however, such requirements are not specific 
to WHS management.  

By combining the General Conditions and 
Specific Conditions for particular discipline 
issues, Component 2B identifies how 
designers from specialist disciplines can 
coordinate their work into the overall design. 
It is recommended that the PIR template 
combining general conditions and specific 
conditions be included in the Client Digital 
Engineering Standard.  
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Q2B (b) To what extent were GENERAL CONDITIONS ON BIM FOR WHS defined as part of project information requirements? 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 3 AND 15: CLIENT 
[RMS] specified broad requirements on the 
use of 4D (“Establish model-based 
construction simulation (4D) where 
appropriate, improving visual communication 
and optimisation of construction staging and 
sequencing”). 4D use at the minimum was 
expected to support addressing 
constructability and HSiD issues 

CLIENT [RMS] provides DE general 
requirements and information requirements; 
however, general conditions on BIM for WHS 
are not specifically defined.   

Component 2B provides Client assistance to 
define high-level Project Information 
Requirements for design and planning and 
related Work Health & Safety.   

By including a PIR template for general 
conditions on BIM for WHS management in 
the CLIENT Digital Engineering Standard, the 
client will be able to provide a consistent way 
of describing Project Information 
Requirements, what they are, their source, 
who is the requirement owner, who verifies 
compliance and what type of information 
should be delivered at what stage of the 
project. 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 15: CLIENT [RMS] 
noted that DEXP is required to show 
“minimum constructability and HSID issues 
that will require special attention”, and these 
were referred to in constructability reports  

  

Q2B (c) To what extent were SPECIFIC CONDITIONS ON BIM FOR WHS defined in relation to high-risk areas? 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 15: CLIENT [RMS] 
lists specific areas to be addressed: traffic 
staging, clash detection for the ultimate 
building design, clash detection for the 
staging of utilities, major temporary works, etc 

CLIENT [RMS] identifies specific high-risk 
areas to be addressed; however, the specific 
conditions on BIM for WHS are not defined in 
relation to the high-risk areas.  

By including a PIR template for specific 
conditions on BIM for WHS management in 
the CLIENT Digital Engineering Standard, the 
client will be able to provide guidance on how 
BIM is used to eliminate or minimise WHS risks 
in high-risk areas. 
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Q1B (a) To what extent was BIM used for WHS in SCENARIO PLANNING 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 4: As discussed in 
Q2A (g), CLIENT [RMS] noted *possible* use 
of DE for “options/ scenario analysis” 
 

(OPPORTUNITY) The use of 4D for 
sequencing simulation is a solid foundation for 
progressively using BIM for WHS. In the DEXP, 
however, reference is made to “optimization” 
of construction staging and sequencing but 
not to “WHS optimisation”.  

Component 1B recommends that scenario 
planning can be used to develop various 
scenarios and options for designs, 
construction methodologies and asset 
management regimes through visualisation 
and data analytics which would then optimise 
WHS management. Component 1B also 
stresses that the identification of hazards can 
enable preventative and elimination strategies 
to be explored, analysed and implemented in 
the virtual world before physical work 
commences. 

DOCUMENT REVIEWED: DEXP for MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 59: MAIN 
CONTRACTOR [GHD] noted that 4D models 
would be used for construction sequencing 
simulation, which could include scenario 
planning based on different sequencing 
approaches 

Q1B (b) To what extent was BIM used for WHS in REQUIREMENT BRIEFING 

DOCUMENT REVIEWED: CONSTRUCTABILITY 
WORKSHOP REPORT 

SAMPLE EVIDENCE, PAGE 6: During the 
Constructability Workshop held at 20% 
detailed design, drone footage and a 
federated model had been used to inform the 
participants about constructability issues. 

SAMPLE EVIDENCE, PAGE 9: In preparation 
for the 50% (detailed design) Constructability 
Workshop, “pre-identified constraints and 
concerns...were explained to the whole 
workshop by two focus group leaders with the 
aid of a federated 3D model” 
 

(OPPORTUNITY) Evidence shows regular the 
of DE to brief project team participants during 
Constructability Workshops. On-Page 10 of 
the client’s QA Specification, CLIENT [RMS] 
noted it expected that that “DE would be used 
for day-to-day consideration by designers of 
constructability and HSiD”.  

Component 1B recommends that WHS 
requirements and expectations be developed 
and disseminated throughout the project 
lifecycle from inception, planning, design, 
construction, in-use and decommissioning will 
enhance collaborations through a consistent 
and coherent repository of information. One 
thing that remains to be seen is how the day-
to-day use of DE for requirement briefings will 
unfold. 
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Q1B (c) To what extent was BIM used for WHS in RISK ASSESSMENT 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 4: CLIENT [RMS] 
noted *possible* use of DE for HSiD analysis, 
risk elimination and as evidence of 
appropriate actions taken with regard to WHS 
risks.  
 

(EVIDENCE OF BIM/WHS INTEGRATION) 
Multiple examples showing use of DE to 
support identification and mitigation of 
different types of risk. 

Evidence is consistent with the 
recommendations of Component 1B, which 
states the importance of using BIM to identify, 
assess, mitigate and communicate risks can 
reduce unsafe work environments  

DOCUMENTS REVIEWED: DEXP for MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 11: MAIN 
CONTRACTOR [GHD] reaffirmed that 
Government Transport Client and its 
contractors would work within Government 
Transport Client’s DE framework to address 
different goals, which included “[c]lose 
examination and avoidance or reduction of 
identified project risks.” 

DOCUMENT REVIEWED: CONSTRUCTABILITY 
WORKSHOP REPORT 

SAMPLE EVIDENCE, PAGES 16-17: During 
constructability workshops, models were used 
to anticipate/ address potential flooding 
issues 

SAMPLE EVIDENCE, PAGE 15: During 
constructability workshops, BIM was used to 
anticipate/ address issues related to working 
at heights 

SAMPLE EVIDENCE, PAGE During 
constructability workshops, BIM was used to 
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anticipate/ address issues related to access 
and staging 

SAMPLE EVIDENCE, PAGE XX [72 OF 79 IN 
PDF]: During constructability workshops, BIM 
was used to anticipate/ address issues 
complexities in temporary works due to level 
differences 

Q1B (d) To what extent was BIM used for WHS in EDUCATION AND TRAINING? 

DOCUMENT REVIEWED: PIR as captured in 
CLIENT [RMS] Digital Engineering (QA 
Specification) 

SAMPLE EVIDENCE, PAGE 4: CLIENT [RMS] 
noted *possible* use of DE for visualisation for 
stakeholder engagement and community 
consultation 
 

(OPPORTUNITY) DE was used to facilitate 
communications of participants that were part 
of the design and construction teams. There 
was no evidence of use of DE to interface with 
larger community as suggested by the client.  

Component 1B recommends use of DE for 
sharing information to raise awareness across 
different professions, paraprofessionals and 
trades; communicating expectations and 
performance; creating a community of 
practice; implementing formal and informal 
training and induction; and presenting virtual 
briefings to key stakeholders. 

DOCUMENT REVIEWED: CONSTRUCTABILITY 
WORKSHOP REPORT 

SAMPLE EVIDENCE, PAGE 5: The 50% 
Constructability Workshop Report, for 
example, documented how issues identified 
from constructability assessments which were 
designed to ensure those project goals 
(including WHS) were met. The report says 
that these assessments “considered the 
perspective of all stakeholders”. BIM models 
were used in these workshops. 

  



 85 

Q1B (e) To what extent was BIM used for WHS in MONITORING AND ASSURANCE? 

DOCUMENT REVIEWED: DEXP for MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGE 52 and 61: MAIN 
CONTRACTOR [GHD] used DE to support 
visual checks, which would lead to 
identification of safety issues. 

SAMPLE EVIDENCE, PAGE 52. MAIN 
CONTRACTOR [GHD] used DE for clash 
detection. 

SAMPLE EVIDENCE, PAGES 61-62. Table 37 
shows that MAIN CONTRACTOR [GHD] did 
quality checks using BIM Track were 
conducted at regular intervals (for example 
technical checks during every share, visual 
check weekly; clash detection bi-weekly) 

 

(OPPORTUNITY) Multiple examples showing 
use of DE to monitoring and assurance. The 
link between DE, checks and safety is 
articulated (e.g., DE supports visual checks, 
which can lead to the identification of safety 
issues). 

Evidence is consistent with the 
recommendations of Component 1B, 
specifically on the need use BIM to regularly 
monitor adherence to compliance of WHS 
standards can ensure a safer work culture, 
better forward planning and a feeling of 
control particularly for onsite construction 
activities. Monitoring WHS through the model 
during design reviews can also instil better 
practices. 

Q1B (f) To what extent was BIM used for WHS in REPORTING 

DOCUMENT REVIEWED: DEXP for MAIN 
CONTRACTOR [GHD] 

SAMPLE EVIDENCE, PAGES 61-62. It is 
assumed that the General Quality Control 
Checks of MAIN CONTRACTOR [GHD] were 
done through BIM Track and that findings 
were compiled into regular reports (see 
frequency in Column 5 of table) 

(OPPORTUNITY) Evidence suggests that DE 
supports the creation of reports that assist in 
the monitoring and resolution of issues. 
Limited evidence is available that these 
reports track WHS performance against 
specific targets, goals, regulations or 
standards. 

***Additional interview data: The richness of 
the reports may have been limited by the 
supply chain’s use of spreadsheet formats. 

Component 1B recommends that BIM be used 
to retrieve information, conduct analyses and 
generate reports against WHS codes, 
regulations, standards and client requirements 
can reduce time devoted to these tasks.  

DOCUMENT REVIEWED: CONSTRUCTABILITY 
WORKSHOP REPORT 

SAMPLE EVIDENCE, PAGE 7: It is assumed 
that WHS issues were identified through the 
use of models, and these issues were then 
compiled into Constructability Registers that 
formed reports used in Constructability 
Workshops for discussion. 
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Concluding remarks 
The challenge to all participants in the construction industry is to find ways to reduce WHS 

incidents and injuries to support a safe workplace. In Australia, construction industry participants 

and clients have significant legislation and accountabilities.  

 

BIM, as a process, can facilitate the early identification of potential WHS issues and the application 

of preventative strategies using automated approaches. The overarching benefit of utilising BIM 

for WHS management is to ensure that all work health and safety data and information is 

managed within the one data repository. Apart from this strength of managing and assessing 

information from all parties involved in WHS, the strengths of using BIM for WHS management 

manifest in additional contributions such as the embedded processes of visualisation, simulation, 

analytics, evaluation, and monitoring. BIM also supports communication, education and training 

during the design, construction, operational phases and post construction phases. Documenting 

WHS requirements in plans and monitoring compliance with WHS regulations within a BIM-

environment can result in safer working conditions as WHS is identified as an integral part of the 

construction process, is made more visible to stakeholders and can be appropriately managed at 

the various stages of construction. 

 

Internationally we lack research that evaluates WHS management in a BIM environment. The aim 

of our four-phase study was to explore practices reflecting BIM-enabled WHS management. Such 

practices have not been underpinned by comprehensive concerted studies underpinning these 

practices. A key outcome of this study has been to analyse BIM for WHS management in practice 

and through that rigorous analysis develop sound recommendations for industry. Further to that, 

the recommendation to apply the research findings to the development of useful and practical 

guidelines specifically targeting BIM and WHS management was enacted and described in this 

Phase 3 Technical Report. The Phase 3 Technical Report’s focus has been to document the 

systematic process of applying findings from previous phases to develop decision tools. This 

represents a rigorous process of knowledge transfer between academia, industry and 

government.  

 

Our findings indicate that the management of WHS is likely to be most effective when considered 

holistically as part of the project lifecycle, with clear directional client leadership in the early stages 

of planning a project and then through the project tender and evaluation stage and thus enacted 

in a BIM-enabled environment by the project leadership team of contractor, consultants and key 

major subcontractors.  

 

BIM-enabled WHS management is rarely considered in construction tender requirements and the 

evaluation of bidders’ proposals in an explicit manner, despite the scope for BIM to provide a 
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powerful approach to the management of WHS and despite the crucial desire to improve work 

safety environments. Such clear expectations allow WHS requirements to be embedded early in 

the design and construction process and facilitate increased clarity for the management of WHS 

across the project lifecycle. 

 

The UK, Singapore, Hong Kong and Finland public and private sector clients appear to be further 

advanced in the adoption of BIM and the overarching benefits use for WHS management. They 

provided valuable research sites that could enrich information on the approaches, tools and 

outcomes highlighted by the theoretical, prototype and evaluative studies in this area. Sufficient 

examples of Australian private and public sector BIM-enabled construction projects now exist to 

allow evaluation of BIM, from the tendering stage through to post construction, and the potential 

creation of management and information systems for monitoring WHS. There also appears to be 

sufficient experience among industry and government stakeholders for major infrastructure 

projects to develop models for the adoption of BIM-enabled WHS management systems. In 

Australia, the development of the Victorian Digital Asset Strategy and the NSW Information 

Management Development Framework are two examples showing that agencies are maturing 

and are becoming increasingly capable of creating frameworks that support BIM and WHS 

management integration. There are also other documents like the 10 Point Commitment to the 

Construction Sector (NSW Government, 2018) that focus on creating collaborative environments 

that support holistic BIM adoption in ways that support WHS management. There are many other 

such strategic documents that are important and which we discussed in detail in Phase 1 Technical 

Report. That said, there is also a need for tools and guidelines that bridge these high-level ideals 

with operational targets. The Decision Framework developed for this phase of the research is an 

attempt to bridge this gap and a first step at translating lofty strategic goals into concrete actions. 

 

Clearly, the brave new world of BIM holds potential for supporting the fulfilment of WHS 

obligations and it is timely to harness the potential of BIM to ensure safer construction sites. The 

suite of guidelines is the beginning of a new approach to improving adoption of BIM in our 

industry and the next step is to develop more detailed guidelines and standards at the project 

level to support the strategic approach presented in this study. It is time we did better.  
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Appendices 

Appendix A: Supporting Documents, Component 1A 

A1: Summary Document 

FEEDBACK RESPONSE 

1. How does the document capture the fact that clients/ 
organisations have different approaches to WHS? Does it 
require standardising WHS? 

The section "What is the purpose of each guide note" clarifies the 
purpose of Component 1A. In this section, we clarify that the purpose of 
the document is to catalyse in clients a sense of the importance of 
getting started on the BIM for WHS management journey. The Guide is 
meant to be a conversation starter, not a tool for standardising a single 
approach to better BIM for WHS management. 

2. How does the document capture the fact that clients/ 
organisations have different levels of maturity in BIM for 
WHS? 
  

The Guide presents resources such as a Self-Assessment Matrix and real-
life examples that acknowledge different levels of attainment across the 
industry, while showcasing possible next steps for supply chains in 
different stages of maturity.   The maturity matrix is also a direct 
acknowledgement that clients/ organisations are at different levels of 
maturity. 

3. Great to see research linking to international standards; this 
does not happen often, and it makes the work very practical. 
The merging between BIM and WHS is niche and value 
adding. Organizations struggle to understand what 
information is required. Contextualising this at the start of 
the guide makes it easier for users to understand. No need 
for lecture on data as asset but more on the journey of 
information management (a graphical representation) and 
explain where BIM for WHS hooks in. 

In "What is the purpose of each guide note", general statements are 
made about the role of managing structured digital information for WHS. 
Figure 2 depicts the 'information management journey'.  

4. A strong niche that merges BIM and WHS management has 
been identified. 

No further action. 

5. Consider providing more context in the beginning, by noting 
that this is work on BIM then moving on to how BIM for 
WHS management is the gap that the team is trying to fill. 

No further action. 

6. Add a lead in on the importance of information 
management. 

No further action. 
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7. Consider putting in a graphic on procurement/ project 
delivery phases and critical junctures for information 
management/ information requirements fit in, to establish 
the business case.  

The high-level diagram (integrating project stages, LOD and Knowledge 
Domains) is considered the most appropriate strategic diagram that ties 
together key dimensions of the research. 

8. Clarify users: is it BIM experts moving into WHS? WHS 
experts moving into BIM? Experts from both sides meeting 
in the middle? 

The section "Primary stakeholders" explains who the document is for. The 
question on "BIM or WHS specialists" has also been addressed directly. 

9. Check questions in the maturity matrix that might suggest 
that higher LODs are always better. Oskar's stance is that 
the right question is "what level of detail is most useful for 
decision-making in the organisation?" 

This has been considered in Theme 02, Level 3. 

10. Make sure the questions are in plain language. Questions are in plain language.  

11. Clarify the purpose of the maturity matrix. 
 

Sections on the "Purpose of the Self-Assessment Matrix" and on "How to 
Use the Self-Assessment Matrix" explain what the matrix is supposed to 
achieve (self-reflection, catalyse progress) and what it is not (scoring, 
aggregation, quantifying performance). 

12. Consider location of the maturity matrix. The maturity matrix is still presented at the end of the document, but 
early reference is made to it and the questions are presented in "Project 
Team Leadership and Collaborative Practice." 

13. Some questions in the maturity matrix may not be as 
material to some users. 

In the section "How to Use the Self-Assessment Matrix", there is a 
statement that says, "Users may find that some questions are more 
relevant to their contexts than others." 

14. Implementation-wise, how will the component be used so 
that it effects change? 

Engagement strategies, events, IAG, testing with two case studies are all 
meant to lay the groundwork for adoption. 

15. The document can easily be adopted for use in places like 
Victoria. 
 

In the section "About this Guide Note", it is noted that while the 
document was developed for use in NSW, it is suitable for other states/ 
countries. 

16. Add a case study? The Guide has a case study on information requirements. Component 2A 
has other case studies in narrative form, while Component 1B has them in 
table form. 

17. The angle this research has taken is interesting. No further action. 

18. In the past, the introduction of EIRs was confusing to the 
industry because it was “new” requirements layered onto 

No further action. 
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existing requirements. At TfNSW, what is used is now the 
DE standard,  

19. MATURITY MATRIX: The value of the current UK format is 
unclear; it bounces between digital (CDE) with non-digital 
(safety management).  

The Self-Assessment Matrix begins with "separate" questions, first on 
safety (Theme 01) then on digital (Theme 02) but this was a deliberate 
decision meant to reflect a journey that begins with a thorough analysis 
of WHS processes, leading to strategies on how these can be supported 
through automated flows. The sequence is intentional and not an 
arbitrary "bouncing" between the two.  

20. Step One should involve examining existing WHS processes, 
noting that these can be very project-specific.  

Already implemented. See Theme 03. 

21. Step Two should then focus on understanding the data 
needed to support these processes.   

Already implemented. See Theme 04. 

22. Technologies are important but are secondary to 
understanding the importance of data.  

Already implemented. Underlying assumption that Theme 04 builds on 
Theme 03. 

23. Step Three (?) should focus building a data “ecology” for the 
project. Questions must be asked to bring others along on 
the journey and create an integrated digital ecosystem, with 
the digital engineering developer bridging the disconnect 
between BIM and WHS  

Already implemented. See Theme 05 and 06. 

24. Maturity levels in the matrix are useful because government 
clients will have projects that vary in their safety emphasis.   

No further action. 

25. Language should be more clearly linked to BIM and should 
be modified so that it “resonates”  

The language used includes explicit reference to BIM when appropriate 
(for example Themes 04 and 06) and the broader language of "data" and 
"information" when more general terms are called for (Themes 08 and 
09). 

26. Consider that there are even moves in the UK and in Victoria 
to interrogate the use of the term “BIM”  

The study was commissioned to study BIM specifically, so there is no 
getting away from this. Nevertheless, the matrix is broad enough to 
consider things like "automated data flows" (Theme 4 and 6) and digital 
WHS data (Themes 8 and 9). See above. 

27. Include question on process for hazard identification  Already implemented. See Theme 03 

28. Include question on scope of multi-stakeholder 
participation  

Implied in Themes 05 and 06 (themes on the supply chain) and in Theme 
08 (collaborative data sharing) 

29. Language should be plain English but also relevant  Questions are in plain language. 
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30. Include question on having a plan in place to construct 
assets  

Covered in 2B which considers “Construct” phase. 

31. Include question on access to BIM model  Theme 04 has been updated to reflect access to BIM model. 

32. For the guide: Also emphasise the need to cover high-risk 
activities (e.g., fall from height, struck by, temporary 
structure, cranage, or other top hazards/causes of fatalities). 
Can add a section for high-risk activities. 

Exemplified in case study, which deals with craneage, fall of material, fall 
of persons, etc. Specific high-risk conditions are also covered in 2B. 

33. For the guide: Also emphasise the need to eliminate hazards 
during design 

Covered in 2B 

34. For the guide: also emphasise the need to cover high-risk 
activities (fall from height, struck by, temporary structure, 
craneage) 

A decision has been made by the research team to focus on craneage 
because of the case data available. References to fall from height and 
temporary structures are made when the case study is presented in 
Component 2A as an example of early contractor involvement.  

35. Example of low maturity: “uses survey materials that meet 
minimum legal requirements (12 months old)” 

Has been added to Theme 08, Level 1. 

36. Example of high maturity: “provides up to date results of 
investigations to the supply chain”   

Has been added to Theme 08, Level 3. 

37. For the self-assessment matrix: Include a question on the 
openness of clients to design changes from contractor 
about the constructability of the asset 

Has been added to Theme 06, Level 3. 

38. Example of high maturity: client provides support for 
contractor to interrogate design through BIM models 

Has been added to Theme 06, Level 3. 

39. The guide should put safety as the focus of every stage of 
the process - top-down and bottom-up approaches can 
capture subbies and smaller contractors. 

Might be captured in proposed diagram? No answer yet to issue of SMEs. 

40. The guide should consider contractor capability or at least 
ways to bring subcontractors up to speed – the 
requirements at tender need to be understandable 
straightaway. Prescriptive standards are easier to 
understand. 

Considerations of contractor capability are Implied in Themes 05 and 6 
(supply chain). Detailed guidelines for clear and robust tendering 
requirements are discussed in Component 2A.  

41. The guide should include hold points for safety reviews. Perhaps in next iteration of guidelines with this level of detail.  

42. Confirming that the self-assessment matrix is very 
important, particularly at the beginning of a project.   

No further action. 
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43. Agree with the idea of putting forward the debate on data 
rich versus data purposeful environments as clients need to 
be educated 

There is a section on being "Data Rich vs Data Purposive" 

44. Focus on 4D as a priority, and try to focus on targeting 
high-risk activities 

The use of 4D as a key starting point is emphasised in the section 
"Starting the Journey". 

45. Emphasise the importance of Early Contractor Involvement The importance of Early Contractor Involvement is mentioned in the 
section "Driving Supply Chain Participation Across Project Stages", in the 
case study, and in Theme 06 of the Self-Assessment Matrix. An entire 
case study on ECI is also provided in Component 2A.  

46. Self-assessment matrix is a good strategy as some clients 
ask for LOD 600 and have no intention of using the model 
for any purpose during asset management and maintenance 

Agree that Self-Assessment Matrix is a good strategy. The notion of 
asking for appropriate levels of LOD is included in the matrix, in Theme 
06 Level 3. 

47. What’s missing – “this is how you implement it”. 
Requirements, standards, procurement (the phased 
approach limits collaboration). 

A short, strategic discussion "Data Ecosystems and Universal Data" is 
provided. IFC is mentioned here. Detailed discussions beyond this are 
outside the scope of this study. 

48. IFC how is data stored? A short, strategic discussion "Data Ecosystems and Universal Data" is 
provided. IFC is mentioned here. Detailed discussions beyond this are 
outside the scope of this study. 

49. Big discussion on the need for implementation guidelines to 
achieve information standards  

A short, strategic discussion "Data Ecosystems and Universal Data" is 
provided. IFC is mentioned here. Detailed discussions beyond this are 
outside the scope of this study. 

50. How the knowledge based created using BIM for risk 
management is retained and recycled? Eventually an AI that 
does it. How this repository of knowledge looks like? 

Component 2B General Conditions has a category on Generalisation of 
Information Requirements 

51. PIR to say what WHS info must be included. Effective use 
and exchange of WHS info requires same computer 
language. 

A short, strategic discussion "Data Ecosystems and Universal Data" is 
provided. IFC is mentioned here. Detailed discussions beyond this are 
outside the scope of this study. 

52. “Often overlooked” – reality is that it is often deliberately 
ignored. All models are different, need to be reworked to be 
able to be shared (due to no common language) and no one 
want to pay for that. Inconsistent language leads to inability 
to collaborate. There needs to be standards that everyone 
must adhere to. You reference ISO 19650 but it is not good 
enough. Need to work with SMARTBuild or IFC to develop a 
common language – that is why the internet has been so 
successful – everyone speaks the same language. 

A short, strategic discussion "Data Ecosystems and Universal Data" is 
provided. IFC is mentioned here. The risk and costs of using models that 
later must be reworked is mentioned in this section as well. Detailed 
discussions beyond this are outside the scope of this study. 
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A2: Development of Self-Assessment Matrix 

 

  

The development of 

questions in the matrix 

was informed by 

interviews with clients, 

directions identified in 

Technical Report 2 

and thematic areas 

that emerged from 

two rounds of 

analysis. The three-

level descriptors were 

based on qualitative 

data and validated by 

industry experts. 
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Appendix B: Supporting Documents, Component 1B 

B1: Summary Document 

FEEDBACK RESPONSE 

1. Scaffolding is critical and should be in there  Agreed. International case (BIM-based dynamic scaffolding design 
and safety prevention-Australia) addresses this. 

2. Matrix gives breadth of opportunities  Agreed. No further action. 

3. Matrix can be used in the organisation for a starter to 
conversations. BIM would be a perfect - The guideline is good 
conversation starter within the organisation. Methodology 
review and buildability are more and more being used within 
the organisation and BIM help with the discrete elements of 
works. 

Agreed. No further action. 

4. Interrogate design, sequencing etc - The provided cases are 
examples of best practice in the context of interrogating the 
models for WHS. He also talked about use of, in the lack of 
benchmarking, leading practice instead of best practice but 
then confirmed that the provided cases were best practice. 

Agreed. No further action. 

5. BIM use for WHS has not yet advanced to the stage that an 
algorithm triggers an evaluation or calculation in the model for 
safety purposes (my best guess is that he was talking in the 
context of scenario planning). 

Agreed. No real-world examples but use of algorithms discussed in 
theory is already discussed in the international case study (automatic 
safety checking system - US) 

6. Visualisation is the key at the real-world use of BIM for WHS. Agree that visualisation is a big part of the motivation for using BIM, 
and that this is where people are up to now. But there is a need to 
further explore other opportunities beyond visualisation. 

7. All laid out very well; Very positive about the Matrix Agreed. No further action. 

8. Six knowledge domains are good because they follow the 
progress of a project from beginning to end, leading to good 
outcomes in efficiency and safety. These knowledge domains 
are used in (Simon’s) own business 

Agreed. No further action. 

9. What’s missing – “this is how you implement it”. Requirements, 
standards, procurement (the phased approach limits 
collaboration). 

Agreed. Implementation strategically addressed is Components 1a and 
2a. 
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10. IFC how is data stored? Role of data mentioned in Component 1a, but at a strategic level. But 
this is mainly an EIR issue, which is not the focus of the tools. 

11. Big discussion on standards  We have discussed standards in the Matrix and have also discussed 
data standards at a high level in Component 1a. But a detailed 
discussion on standards is out of scope. 

12. How the knowledge based created using BIM for risk 
management is retained and recycled? Eventually an AI that 
does it. How this repository of knowledge looks like? 

Agree. Addressed in Component 1a. 

13. PIR to say what WHS info must be included. Effective use and 
exchange of WHS info requires same computer language. 

Agree. Addressed in 1a when we provide an example of OIR/ PIR. 

14. “Often overlooked” – reality is that it is often deliberately 
ignored. All models are different, need to be reworked to be 
able to be shared (due to no common language) and no one 
want to pay for that. Inconsistent language leads to inability to 
collaborate. There needs to be standards that everyone must 
adhere to. You reference ISO 19650 but it is not good enough. 
Need to work with SMARTBuild or IFC to develop a common 
language – that is why the internet has been so successful – 
everyone speaks the same language. 

Agreed. This issue has been addressed strategically in Component 1A. 
However, a detailed discussion of this issue is out of scope. 

15. Matrix addresses purpose by generally addressing the workflow 
process from design to end. Need to consider how we can 
support systemic change. 

Agreed. Other guides address this partially, for example a diagram 
provided in Component 2A. 

16. The use of six domain was a good framework à an addition to 
highlight what happens if you cannot design it using BIM 
(scenario planning) – orphaned design à risk transfer and who 
owns it. 

This has been addressed in Component 2a, when we create new 
diagram in the front (discussing WHS risks across phases) 

17. Need to better connect with WHS e.g., 6D or 7D Agreed. International case study (8D BIM modelling for WHS -
Australia) talked about 8D. Further explored in the diagram in 2a. 

18. Missing is how to implement a standard – incorporate in PSA’s, 
contracts and use generic freely available tools. 

At a strategic level, procurement and tendering are discussed in 
Component 2a. 

19. More work is needed to break it down to specific levels for 
coherence and use by project participants for specific 
applications, e.g., scaffolding, which needs a specific system. 

Partially addressed in Guide 2b but cannot address all risk areas 
exhaustively. 

20. Layout is appropriate Agreed. No further action. 
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21. Length is appropriate – no more than four pages Agreed. No further action. 

22. Language is relatable Agreed. No further action. 

23. Matrix can be used by organisation for high-risk activities Agreed. No further action. 

24. Matrix addresses purpose by providing suitable examples, but 
without guidance for implementation and a standard language 
for implementation, the guide will not be impactful. 

Agreed. No further action. 

25. Matrix can be used by all levels of management. Agreed. No further action. 

26. Matrix can be used in the organisation for management of the 
construction process and risk management. 

Agreed. No further action. 

27. Matrix can be used by executive and senior managers as it is at 
high level 

Agreed. No further action. 

28. Matrix layout is logical and good. Agrees with previous 
comments that the knowledge domains mapping to the 
process – from start to finish – is nice. 

Agreed. No further action. 

29. Can’t be used real-time, only post-analysis Disagree that the matrix is meant to be used in post-analysis. Matrix 
was designed to be used at the beginning of the project 

30. WHS Best practice: Don’t change the layout. Agreed. No further action. 

31. We are a very competitive sector, and we are often looking 
over our shoulder to see new ways of managing BIM change 
‘managing’ to ‘using’ or ‘effectively applying’. 

Agreed. No further action. 

32. Keep final sentence of ‘scenario planning’, that is what it is 
about, but happens rarely. 

Agreed. No further action. 

33. “Consistent and coherent repository of information” – never 
seen that work. But a common language is key to systemic 
implementation. 

Agreed. No further action. Also noted on Page 29 of this report. 

34. “Design reviews” – it is easier to just use a piece of paper 
because there is a lack of tools, systems and training. If design 
reviews aren’t using the models – how are we going to get 
WHS to use the models? Models are often not useful because 
they were not built for that purpose. It is used for 
documentation, not for sharing with other users. 

Agreed. The Australian case studies already provide an indication of 
how the models can be used for WHS management, and this is the 
goal of the Best Practice Matrix 



 100 

35. Familiar with some of these examples and agree with the 
benefits, but unsure the benefits were realised. 

Disagree. We have used to the interview data to support benefits 
presented in the matrix. 

36. Add examples of systemic implementation – all these examples 
are just one-offs. 

Case Study 3 is an example of ongoing implementation of a database 
tool across several projects 

37. Tool doesn’t exclude SMEs. If they are not being innovative, we 
need to bring them up. SMEs are engaged in services and fire 
systems and their capacity in using BIM models are limited (just 
a consideration not a barrier to use the guideline). 

Agreed. No further action. 

38. SMEs definition has changed. They are relatively bigger. They 
are gradually picking BIM due to the complexity of projects and 
they need to get on board. 

Agreed. No further action. 

39. The matrix is already inclusive. The practices shared can be 
done by large as well as small and medium firms if management 
drives the use BIM for WHS management; size doesn’t 
determine this. 

Agreed. No further action. 

40. Bigger concern is how many general contractors actually use 
BIM for WHS management  

Agreed. Expanding the use of BIM for WHS management is what this 
project is about. No further action. 

41. The tool does not exclude anyone, it meets the needs of all 
people. Major players will facilitate, and SMEs will carry it out. 

Agreed. No further action. 

42. Models need to be designed for purpose. Models aren’t 
generally useful for purpose and need to be designed to a 
standard and show how to do things and basic checks. 

Agreed. No further action. 

43. Need to work towards developing standardised models that are 
computer literate (quantification) to avoid non-use, complexity 
and cost and encourage standard interpretation. 

Out of scope. 

44. Tool can be used for issue management across different models 
by logging issues and connecting across models. 

Agreed. No further action. 

45. Tool works only for an integrated company, for others it falls 
down due to non-standardisation and differing interpretation. 

Agree. However, because the industry is fragmented, client leadership 
is key to integration. The whole suite of tools is meant to strengthen 
client leadership in this area. 

46. Matrix should be more about visualisation and tailored to WHS 
as a tool people can understand. This will span industry players, 
small to large. 

Visualisation is a key part of current motivations for using BIM, but 
there is a need to need to move further to other opportunities beyond 
visualisation. 
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47. Need to create value proposition to entice use and underpin 
change management to encourage adoption. 

The entire introduction is a value proposition statement. There is a 
value proposition statement provided by an industry leader. No 
change to Best Practice Matrix 

48. PPE was interesting  Noted. No further action. 

49. The danger of overwhelming with information. Just tell 
audience what it means to use BIM for WHS. Payam 
clarification: This was mainly advice to be cautious with adding 
more content. This comment was associated with the 
introductory paragraphs. We just need to make sure the 
audience is informed of what is meant by BIM for WHS 
management. 

The Knowledge domains address what is meant by BIM for WHS 
management and the examples both Australian and International 
explain through exemplars. No change except to address the 
feedback comments to clarify  

50. If the use of BIM for design evaluation and WHS interrogation is 
made mandatory à to what extend the BIM will evaluate? Is it 
like permanent work only or temporary work is also included? A 
recent transport project in Melbourne spent 66 cents on temp 
work on each two dollars of permanent work. 

Matrix does not address discussion of making BIM mandatory and is 
not intended to do that. Guide 2a addresses this. || Australian case 
studies have both; international case study (4D BIM for construction 
safety planning - Finland) considers temporary works || Sentence in 
the beginning about matrix giving ideas to start a conversation; more 
information is available here...|| Team also mindful of length and 
maintaining five pages 

51. Matrix visuals could be improved support a simulation 
experience.   

Images showing use of BIM for WHS management have been added. 

52. Subtle change in language to “visualising design characteristics 
and temporary works which then leads to the identification of 
WHS issues” 

Agreed. Will look at this. Added to Scenario Planning  

53. Some subtle change is required in the way matrix read 
specifically the cover page. 

Editorial comments have been provided by participant to address this.  

54. Find a way to explain (in a line or two) that not all risks can be 
eliminated; some are minimised. Minimisation of risk and the 
issue of orphan design (add a sentence to part 3). 

Change has been implemented as suggested. 

55. Add images that show how BIM is being used to address safety 
issues and planning of high-risk activities. 

Images showing use of BIM for WHS management have been added. 

56. "BIM facilitates the separation of people and hazards through 
the use of technology and data" is false. BIM doesn’t do that. 

Phrase has been edited to read:  BIM facilitates the opportunity to 
eliminate or mitigate risks through the use of design and related 
planning technology and data.  

57. “Scenario planning” – It is not about optimising, change to 
‘supporting’ or ‘improving’. Do not over promise what BIM can 

Will check/ clarify/ address. Kerry mentioned she will look at this - 
wants to stick to "optimising", and we agree that we can be 
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achieve. There has [sic] already been too many broken 
promises in the past. People go out of their way to try to 
disprove fantastical BIM claims. 

aspirational. We have added words such as 'improve' and phrases 
such as 'provide opportunities' and 'BIM as an enabler' but we have 
also maintained 'optimisation' because that is what we are aiming for.  

58. Image on Page 1 is a bit confusing, may not be the most 
appropriate because the flow of the numbers is not sequential 

Images have been changed. 

59. Need a graphical real example incorporating WHS to help 
people understand. 

Images showing use of BIM for WHS management have been added. 

60. “Monitoring compliance” – not sure how that would work. WHS 
will be linked to the model in a separate issues management 
register. Or added to the model as a 6D or 7D. 

Bring in bold sentence to explain how monitoring compliance can 
work 

61. Matrix talks more about design, sequencing and buildability. 
Use of BIM integrates design and sequence of the work, and 
then visualises work to identify hazards like work in height and 
then BIM facilitates integration of safety screens as part of 
design (my best guess is that he was talking in the context of 
the right paragraph on the cover page). Payam clarification: He 
provided an example of the sequences in using BIM for WHS in 
a real-life project. My understanding was that he wanted to set 
a benchmark in terms of level of details to be provided when 
we talked about case study in the right-hand column of the 
Introduction section. 

Concerns have been addressed through direct written editorial 
comments from participants.  

62. If we add more detail remember to keep to no more than five 
pages - More details to be shared about cases to show the 
significant extent of use of BIM within the cases. 

Agreed. We have added one more case study to Australian case 
studies; additional material (from Participant) has also been added to 
existing cases 

63. Matrix layout is the only way to go; there is a lot of information. 
The matrix set up is great as it resembles the workflow of a 
project. The process can be followed in real-life projects. BIM 
use for Crown Casino was 4-5 years ago. At the beginning of 
the project the elements on the top of building were not clear. 
But then development of BIM helped manage risky removal of 
crane in wind. The dismantling was done virtually before it was 
physically removed. Model was used for training and then used 
for education afterward. Participant highlighted how the real 
business aligns with the six KDs (this is Simon in the group talk 
added by Payam). The topic is complex, but the guideline fairly 
captures it. 

Case study 4 from Simon Marr has been added. The case has been 
mapped to the six knowledge domains. 
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64. Integrate temporary works - Temporary work like crane, 
scaffolding and other items to be named more explicitly. 

Case study 4, which focuses on cranage, has been added. The case 
also mentions temporary works and scaffolding. 

65. Draw people into the case studies. Should add in more detail. Done. Participant’s editorial comments have been incorporated. 

66. Scaffolding and façade? Some language improvement is 
required on the front page on how people are drawn to the 
case study – the complex design and construction of the 
circular building with timber façade is not reflected in the 
attributes of the case that is reported. 

Done. Participant’s editorial comments have been incorporated. 

67. Crane removal at Crown Casino for Lendlease we did all those 
things in the KDs. Case study ticks all the headings (knowledge 
domains). Access to the BIM was excellent for when we 
removed the crane. We had modelled everything up. When we 
got to the project Goes through all the headings. We did it. We 
brought the team into the model, so we did education and 
training.  Reporting and analysis we did that as well 

Case study 4, which focuses on cranage, has been added following an 
interview with Simon Marr.  

68. Consider putting links to more detailed material about a given 
case, for example graphical samples and online tutorials that 
get users to a baseline  

Agreed. A link to a video on Case Study 4 from Simon Marr has been 
added. 

69. Change language by being consistent. Done. Participant’s editorial comments have been incorporated. 

70. Some subtle change in terminologies needed: for example, be 
careful about use of terms like “surveillance” 

Done. Participant’s editorial comments have been incorporated. 

71. Participant has information to add to Case Studies 1, 2 and 3 Done. Participant’s editorial comments have been incorporated. 

72. We got some case studies that could be brought for you which 
go through each individual steps. 

Case study 4, which focuses on cranage, has been added following an 
interview with Simon Marr.  

73. Add potential case study of removal of cranes from Crown 
Casino. We used the model to develop a methodology around 
removal of cranes. 

Agreed. Case study 4, which focuses on cranage, has been added 
following an interview with Simon Marr.  

74. Make it more concise. Done. Participant’s editorial comments have been incorporated. 

75. Matrix language could be looked at and you are going to 
provide us tips …ensure consistency of language e.g., risks and 
hazards; e.g., surveillance and assurance. 

Done. Participant’s editorial comments have been incorporated. 
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76. Sensors in last line in matrix; Suggest removing the 
“surveillance” case study as it may not be suitable in the 
Australian context. 

This case study has been removed and now replaced by a new case 
study on 4D BIM based workspace planning for temporary safety 
facilities 

77. Don’t use surveillance See above 

78. Matrix language may be threatening to industry and cause 
push-back e.g., See matrix oversees road project, with words 
such as ‘surveillance’ recommended to be replaced by 
‘assurance’. Make wording neutral. 

"Surveillance" is now replaced by "assurance". 

79. Matrix language is at times inappropriate – see specific 
comments made to the pdf document to be shared separately. 

Amended as suggested. 

80. Remove the final example. It is controversial, would not work in 
Australia. It could cause the shutdown of the site. Privacy 
issues, liability issues etc. Australia is not ready. Expensive. An 
alternative would be to use computer vision of e.g., safety 
zones and instead of real-time warnings, use the data to discuss 
e.g., breaches of safety zones at the end-of-day safety review. 

Agreed. This case study has been removed and now replaced by a 
new case study on 4D BIM based workspace planning for temporary 
safety facilities 

81. Change language by implementing the specific comments 
made in the separate pdf document. For example. 

Amended as suggested. 

82. Tylney in group talk added by Payam: last line of 
recommendation: use of sensor to track people. If mechanical 
alarm fails who is liable? Relying on apple watch to tell you 
about your heart attack might not be the best practice. 

This case study has been removed and now replaced by a new case 
study on 4D BIM based workspace planning for temporary safety 
facilities 

83. Knowledge domains are valid. In addition, knowledge domain of 
risk assessment should marry up measures of safety and 
decisions made in the design process, bridging the time lag 
between the two 

Noted. No further action.   

84. BIM facilitates the separation of people and hazards through 
the use of technology and data - misleading comment: it 
facilitates identification of hazards and how to plan for possible 
separation. BIM in and of itself does not do that.  

Agreed. Changed wording as noted previously  

85. Managing BIM - using?  Managing BIM is ensuring the right data 
is created and accessible to end users. Without appropriate use, 
BIM has no value. 

This has been discussed in Component 1A. 

86. Using BIM to develop various scenarios and options for designs, 
construction methodologies and asset management regimes 
through visualisation and data analytics optimises WHS 

Addressed this previously. We shall use various words such as 
/improve/ etc however the guidelines are aspirational too and we shall 
continue to use optimisation 



 105 

management. - doubt that it optimises. It allows improved 
outcomes, but not optimisation. BIM is an information tool that 
can aid and support better analysis, communication and 
decision making, it is not an optimisation tool by itself.  BIM can 
be an input to an optimisation exercise or process. Usual BIM 
mistake of confusing a tool with an outcome.  BIM has a bad 
name because these claims are common in the BIM world. 

87. The identification of hazards can enable preventative and 
elimination strategies to be explored, analysed and 
implemented in the virtual world, before physical work 
commences. - agree, if used properly BIM and design model 
usage can be used to plan virtually first allowing objective 
experience, viewing and analysis of a design and reduce issues 
with subjective interpretative (2D based) planning 

Noted. No further action.  

88. enhance collaborations through a consistent and coherent 
repository of information - maybe, but unless there is an 
industry standard and specification for that consistent and 
coherent approach each job and collaborator will do it their 
way and BIM will again fail to add value as it is in and of itself 
non-standardised in the industry. You have to solve that 
problem first. 

Agreed but we are aligned with the NSW Safework tender 
requirements as well as the NSW Data Infrastructure Management 
Framework for guidance on how to approach these Guidelines. Our 
Recommendations have been approved at each Phase of the project. 
This is beyond the scope of our tender.  No change to documents 
except to align with this assumption and note this where appropriate. 
Will ensure that Component 1a and 2a makes this statement  

89. overlooked - deliberately ignored, not overlooked.  It must 
become a contractual obligation with real world consequences, 
or it will always be a "nice to have" and someone needs to be 
willing to pay for the additional work demanded. 

Agreed. Component 2a addresses this. The entire Guidelines is 
predicated on this assumption.  

90. Using BIM to regularly monitor adherence to compliance of 
WHS standards - how is this proposed? Is BIM in this case 
"mobile forms and reports" or somehow connected to a 
spatial/geometric model? I don't understand the value 
proposition here. 

Agreed. We have a case study that indicates this.  

91. Monitoring WHS through the model during design reviews can 
also instil better practices - considering many design reviews 
don't even use a model to manage design, this is a high ask. 

Agreed but we are aligned with the NSW Safework tender 
requirements as well as the NSW Data Infrastructure Management 
Framework for guidance on how to approach these Guidelines. Our 
Recommendations have been approved at each Phase of the project. 
No change to documents. However, will ensure that Component 1a 
makes this statement  
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92. REPORTING AND ANALYSIS - it needs to be very clearly 
identified and differentiated what is meant by "model", i.e., 
information-based model or geometry or both? There is a lot of 
confusion in the industry, especially at management and 
decision maker levels. The whole BIM approach requires Data 
Standards and requirements for this to work across company 
boundaries.  Otherwise, it will have the same issues as BIM, 
which is it fails at the interaction and exchange friction level. 
Base it on IFC, and work with bodies like buildingSMART and 
ensure practical reference implementations are sponsored and 
provided open source. 

Discussions on technical definitions and standards are beyond the 
scope of this study butt strategic discussions have been covered in 
Component 1a  

93. Consider mentioning other sophisticated digital tools outside of 
BIM, for example algorithms that can help correlate designs and 
falls from height 

No action. Already addressed in international case studies 

94. The matrix should use examples from high-risk trades and 
contractors that are not typically participating in BIM. This 
could help shift the market into BIM (e.g., structure trades, 
façade, professions that currently use CAD, 2D, 3D, and risks 
such as penetrations, working at heights, heavy equipment and 
handling). 

Addressed in International case studies 

95. The matrix needs to consider the capability and capacity of 
smaller players to deliver best practice and how their actions fit 
in with other players. 

Our study was not aimed at SMEs and so we cannot now after 15 
months rescope the project. However, having said that various case 
studies are by SMEs so it is a moot point. The case study provided by 
Simon Marr is by an SME and the one provided on prefab facade is an 
SME.  

96. For communication, the matrix should use (4D) scenarios, 
pictures and examples. 

Agreed. Images related to Case Study 1 have been added. 

97. Using Design Reviews would be a useful way to monitor WHS 
management as models are already used; tagging could be 
easily added to models in relation to WHS and registers 
developed; however, key to this is including someone with WHS 
expertise in the DR workshop 

Agreed. This is covered in 2a.  

98. Ensure that you include the use of BIM integrated with WHS in 
relation to complex construction planning – this is missing in 
construction 

Need to clarify how this would change the BPM.  
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99. Temporary works and staging are important and if you can 
include with the façade subcontractor exemplar that would be 
very good 

Case study 1 on the façade subcontractor does not cover this, but 
temporary works and scaffolding are mentioned in the new Case 
Study 4 from Simon Marr. 

100. There is a software called Fuzor that has such a feature 
for identifying possible fall hazards and head height hazards.  
Similar tests could be published as example scripts or tests for 
software like Solibri. 

The software mentioned was not included in this particular case study. 

101. There could be an educational opportunity here by using the 
identified hazards in a-priori workshops and VR training 
scenarios. 

Amended as suggested. Potential benefit for training is added to the 
matrix. 

102. Great example of increasing collaboration. EHS is often 
the "Trojan Horse" to get other beneficial practices adopted in 
AEC, so increased collaboration and emphasis on solving issues 
in the virtual/design space is fantastic.  here an opportunity 
exists to code some of the NSW/AU EHS requirements into BIM 
as a plug and play. 

Agreed. No action required.  

103. Would remove reference to specific software. Instead, 
just say model was federated or integrated. 

The information about specific software was not mentioned in the 
source of this case study. 

104. Great example and application. Solving in a safe and 
virtual space first is one of the key benefits of BIM and Digital 
Engineering of EHS. 

Agreed. No action required.  

105. Shame there was no impact on risk assessment. Would 
have thought that the prior activities noted would have had a 
measurable and documented risk reduction impact.  
Quantifying the value of BIM is paramount, or it will not be 
adopted by choice. 

Amended as suggested. Potential benefit for risk assessment is added 
to the matrix 

106. Again, would expect this study to also have benefits and 
impacts in Reporting & Analysis, Education & Training and 
Requirement briefing.  Risk Assessment would likely be used in 
Scenario planning and risk reduction. 

Amended as suggested. Potential benefits for requirement briefing, 
risk assessment and training are added to the matrix. 

107. Does this study have benefits in Education & Training, 
Risk Assessment and Requirement briefings? 

Amended as suggested. Benefits in training, risk assessment and 
requirement briefing are added to the matrix 

108. Small union issues here and also liability issues reliant on 
technology... Extensive R&D at a major international 
construction company concluded that sensors on people was 
not a good idea. 

This case study has been removed and now replaced by a new case 
study on 4D BIM based workspace planning for temporary safety 
facilities 
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B2: Development of Best Practice Matrix 

 

  

Six Knowledge 

Domains were 

identified 

through a 

literature 

review and 

verified through 

interviews with 

experts. 
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The Australian 

case studies 

were supported 

by empirical data 

from the 

research study 

and are ‘real life’ 

examples. The 

three Australian 

case studies 

provided best 

practice 

examples across 

the Knowledge 

Domains.  
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The international 

case studies were 

developed through 

a literature review 

and are typically 

innovative pilots. 

Integrating BIM 

with WHS 

management has 

emerged as an 

important activity 

worldwide as 

exemplified by the 

10 international 

case studies that 

showcase BIM 
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Appendix C: Supporting Documents, Component 2A 

C1: Summary Document 

FEEDBACK RESPONSE 

1. From a contractor perspective – how do we use the model for 
WHS management is simply not asked by clients? As a massive 
multi-national organisation we are still not asked by the client 
about BIM for WHs mgt during tendering. And so we don’t 
respond and we do not focus on how BIM can help us in WHS. 
But we should and can. I have circulated this document to 
people in our organisation.  Guide is excellent 

Agreed. No further action. 

2. We get questioned on all these other criteria and items and not 
once has BIM has come into the discussion. I shall use this 
document with my Project Directors. Particularly for 
construction methodology. Clients are not asking us to do this I 
don’t know why we don’t do this.   

Agreed. No further action. 

3. Structure is very clear. Moving through the document it is quite 
clear. The language is accessible.  Definitions and acronyms are 
there and are good. The length is fine 

Agreed. No further action. 

4. Toolbox communication is captured in supply chain monitoring Agreed. No further action. 

5. Overall feedback: The guide is clear, easy to read, very 
accessible. 

Agreed. No further action. 

6. Case study is clear as well. It is well structured and flows well. Agreed. No further action. 

7. Extent of work done is good. Liked specific example (case 
study) 

Agreed. No further action. 

8. Really like the case study. Agreed. No further action. 

9. Quotes are good. The document is consistent. Structured very 
well. Gives clients a better understanding upfront. 

Agreed. No further action. 

10. Liked history -checklist at back of document Agreed. No further action. 
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11. Guide is most suitable for government clients, clients who are 
familiar with BIM and can incorporate WHS.  

Additional resources have been added, to make the document more 
accessible to other audiences, for example there is now a case study 
involving an SME subcontractor and a checklist for main contractors 
for their subcontractors.  No further action. 
 

12. Document captures a linear thought process, which is key, 
particularly for SMEs and contractors.  

Agreed. No further action. 

13. 4D – 6D examples would be good but is expensive and 
excludes smaller/less mature players 

Agreed. No further action. 

14. The headings on the left could be refreshed to make sure they 
are clear about decisions or decision points. || Look at the 
headings in left-hand side column.  Are we being clear about 
the decisions and decision points? 

Headings have been revised for clarity in the narrative thread. 

15. Format simplicity is important as people are time-poor and 
don’t want to read through pages of words. The first section of 
the guide is word-dense and the context is not clear. “Don’t 
want to lose people before they get to the case study”. Suggest 
breaking up first section of guide with something like an 
executive summary and highlight the context – make it more 
‘punchy’ – “why are we doing this” / “what’s driven this”? 
Simplify layout. [||See comments above on changing 
introductory section of guide. At the beginning, add something 
like ‘why should we do this’ “where it come from”.  

Checklists have been drafted in ways that are short, actionable and 
easy to follow. 

16. Be clear about the goal. Goal is to sensitise people to 
opportunities that BIM offers for WHS – should be clear. Also, it 
needs to be clear on risk mitigation; for organisation and 
extends to insurers. 

The purpose has been included in "About this Guide Note." 

17. Include a reference to construction stakeholders in “who is this 
guide for” 

The term “construction” has been included in the user’s section.  

18. Page 7 reference to hierarchy of document a better link to this 
or maybe help them to understand the documents that clients 
should be developing. Perhaps make it clearer in this document 
as well as the first Guide. 

A document hierarchy has been prepared. 

19. Purpose: What outcomes the client is trying to achieve? Using 
BIM and WHS management are two different journeys and 
perhaps the integration could be brought into even sharper 
focus in the first section by introducing a table/diagram that 
maps LOD/4D Modelling with WHS Management phases in the 

A diagram incorporating LOD, six knowledge domains and project 
stages has been developed. 
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Introduction section in the Client part at the beginning. 4D – 
sequencing, 5D – cost, 6D – life cycle. And link this to a risk mgt 
process This table should indicate the collective responsibility 
for WHS mgt and that BIM is a platform to facilitate WHS 
outcomes over the entire project life cycle.  Just make sure at 
the Introduction it is clear what the goal is, what we trying to 
do, why we do this etc. A risk-based assessment underpinning 
this diagram would be useful. But remember an immature client 
may not be able to do this 

20. In the introduction – client’s responsibility or is there a small 
table that we could say it is a collective responsibility. Do a 
small table to highlight the phases where WHS mgt is and 
responsibilities and then say BIM is a platform underpinning and 
helping collective responsibility, see above. The Introduction – 
insert a table/diagram indicating (1) collective responsibility for 
WHS; (2) BIM is a platform to facilitate WHS outcomes; (3) 
Considering project life cycle. This is also described in previous 
section 

As above. 

21. What might be the purpose of BIM for WHS Management – is it 
for asset mgt or is for another phase? e.g., construction site 
safety or design for safety. Discussion on cost expectations etc 
might be useful. 

A diagram incorporating LOD, six Knowledge Domains and project 
stages has been developed to explain this in a strategic way. 

22. Consider a case study with more 3D images Additional images showing use of 3D for things like edge protection, 
exclusion zones, tower cranes, obstacles have been included. 

23. Temporary works case study would be very good A second case study has been included but a decision has been made 
to focus on ECI. While temporary works is a valid area, the team has 
gathered rich data on craneage, so a decision has been made to focus 
on this, particularly in Component 2B. 

24. Consider a different case study example specifically on WHS 
and with more 3D images 

See above 

25. Suggest a second example/case study. Perhaps a study 
whether things didn’t work so well, and interventions and 
corrections were made to get back on track.  

"Missed opportunities" are highlighted in Component 1B, where BIM 
was not used in some knowledge domains. 

26. Case study images might be particularly useful in highlighting 
things like useful for edge protection and exclusion zones, 
tower crane positions and obstacles. Need to highlight case 

Additional images showing use of 3D for things like edge protection, 
exclusion zones, tower cranes, obstacles have been included. 
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studies/visuals to make it clearer to support understanding. 
Visuals are great – tell 1000 words. 

27. Visuals help to illustrate and reach more people. See above 

28. Can broaden target audience with more simple examples and 
visuals, e.g., side by side 2D and 3D to show the difference.   

Additional images showing use of 3D for things like edge protection, 
exclusion zones, tower cranes, obstacles have been included. 

29. High level client space document, not for subcontractors. 
Checklists are targeted at Client. Suggest a reverse checklist on 
how small contractors can respond to the tender request 

Additional resources have been added, to make the document more 
accessible to other audiences, for example there is now a case study 
involving an SME subcontractor and a checklist for main contractors 
for their subcontractors.   

30. Need a couple of sentences about how SMEs to use it. May 
include simple examples throughout the document about how 
inexpensive 3D modelling solutions, not necessarily expensive 
BIM resources, can be accessible. 

BIM use by SMEs is a large topic that can only be explored in a 
separate study.  A proposal originally developed for the Victorian 
Building Authority was long these lines. It is useful to note that the 
two case studies include SME subcontractors. 

31. One pager for subcontractors || Guide is most suitable at tender 
stage, with bid teams – can tailor tender documents and 
separately tailor in a more simplified form (1 pager) for 
contractors; One-pager at the end – guide – people can use for 
tender as a tool (see above) 

There is now a checklist to support main contractors in their 
engagement with their subcontractors.  No further action. 

32. Discrete Tender Packages: How might this be useful for 
discrete tender packages? So again, this is in relation to how 
contractors might also have a document that goes to their 
supply chain in tendering. 

New items have been added to the Tendering checklist. 

33. Consider a checklist on Lessons Learned. How you do a” 
lessons learned” (what happened after the monitoring?)  Guide 
does not extend past project – what happens at end i.e., how 
are lessons learned captured, reviewed and transferred?  

New items have been added to the Supply Chain Monitoring checklist. 

34. In the guide, acknowledge that criteria can rest on a continuum, 
but note that most contractors would prefer to get explicit 
requirements 

The items within the guide are specific in terms of the purpose they 
are aiming at. 

35. In the guide, specify at tendering for “shareware” which will 
make information readily available; becomes the norm 

Development of an accessible online platform to accommodate the 
common data environment is included as an item in the guide. 

36. In the guide, point out that criteria that mandates the use of 
restrictive requirements which will exclude a broad range of 
tenderers 

Restrictive requirements are addressed throughout the guide in items 
such as a) tender assessment criteria informed by the best practice, b) 
commitment to the use of digital models for WHS management, c) 
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acknowledgement of the required resources, and d) increased WHS 
accountability. 

37. Include vignettes for small businesses in this space The two case studies involve SMEs as subcontractors (crane and 
façade) 

38. On supply chain monitoring: may be difficult to find examples 
using BIM. There might be some examples still linked to 
logistics planning: transporting and packing pieces “safely”, 
ensuring they don’t shift during the journey, opening up the 
truck and making sure things don’t fall out – these may require 
monitoring in some form. Not clear if BIM helps here. 
Confirming that supply chain monitoring guide is the most 
important, outlining what outcomes, reporting, etc. should be 
completed. 

BIM use examples for WHS management of the supply chain were 
encountered in the cases studies and relevant interviews. The 
outcomes of the analysis of these relevant examples are included in 
the guide. An indication of how the WHS management of supply chain 
will look like post BIM implementation will be added to the guide. This 
addition will cover the opportunities that will be available to the 
supply chain. 

39. The supply chain monitoring guide could be internally and 
externally communicated. 

Agreed. The suitability for different extents and directions of 
communication has informed development of the guide.  

40. The procurement and tendering guide should not be too 
prescriptive because these could backfire by making tendering 
too difficult. 

Agreed. Avoiding micro-prescription was avoided in the development 
of the guide. 

41. The procurement and tendering guide should include strategies 
for identifying lessons learned, including how to capture and 
transfer widely and immediately to relevant audiences.  

Please see actions for items 33 and 38. 

42. The guide should use specific instructions as these are easier to 
follow than high-level principles 

Partially achieved due to empirical evidence emerged through the 
course of study that a balance must be maintained between being 
descriptive and remaining generic enough to relate to all players 
within the supply chain. Please also see items 35, 39 and 40. 

43. Confirming that consistency in procurement is important to 
communicate clear expectations. 

One key function of the guide in reference to tender development and 
assessment is to assure a consistent approach in procurement. 

44. The guide needs to consider that larger organisations have 
dedicated roles, more capability and capacity than smaller 
organisations to take on complex builds and manage WHS 
concerns. 

The guide has provided for the extra considerations that clients must 
take not account when engaging less resourceful players in BIM for 
WHS management. 

45. For communication: workshops can be used to support 
tenderers. 

The effective use of workshops as a means of clarifying information 
requirements is captured in component 1A of the decision framework. 

46. For communication: provide examples of implementation 
(cases, scenarios etc.) of what best practice procurement and 
tendering looks like. 

A new case on early contractor involvement has been added. The 
attributes of best practice are provided in the guide. 
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47. Note differences across procurement models, earlier 
intervention re: WHS risk is important 

Different procurement models have been mentioned in the guide as a 
factor that may impact generation and flow of WHS information 
utilised in BIM. 

48. Will this map to procurement models, or to one procurement 
model; advice would be to map procurement model to the 
General Conditions (if the General Conditions are the scope of 
the tendering criteria); even if cannot do all different models 
perhaps give one example  

The principles outlined in the guide are independent of the 
procurement models. Consideration for the impact of procurement 
model on information flow is addressed in the guide. Also see item 
above.   
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C2: Development of Diagrams 

 

 

Two diagrams, incorporating Level of 

Development (LOD), the six knowledge 

domains and project stages, were 

developed to map the relationships among 

the documents that will be produced and 

where to find guidance within the decision 
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C3: Development of Checklist for Subcontracting 

 

 

 

 

  

The development of 

the checklist was 

informed by the 

interviews and 

tendering documents 

provided as part of 

the case studies in 

Technical Report 2. 

The checklist provides 

additional guidance 

on subcontracting 

and expands the 

audience to include 
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C4: Development of Checklist for Supply Chain Monitoring 

 

 

C5: Validation and Expansion of Checklist for Supply Chain Monitoring 

 

  

The primary data from which the checklist was extracted 

from 15 interviews with selected construction professionals 

representing different segment of the construction supply 

chain.   

Before an item was approved for the checklist, it was 

crossed matched against similar/contrary input from other 

interviews, existing standards and frameworks, relevant 

       

         

The finalised version of the checklist produced based on 

interviews was then validated using a Focus Group 

assessment. 

The points raised by the focus group were double-checked 

against data collected from interviews. The input from the 

f   lt d i  lid ti  d i  f th  
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Appendix D: Supporting Documents, Component 2B 

D1: Summary Document 

FEEDBACK RESPONSE 

1. More work is needed to break it down to specific levels for 
coherence and use by project participants for specific 
applications, e.g., scaffolding, which needs a specific system. 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

2. Valid for template to focus on a core building component for 
example façade installation.  

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

3. In addition, develop this focus into a richer scenario cutting 
across different discipline areas (for example “installation of 
prefabricated facades in a high rise), then provide specific 
conditions each: fall from heights, cranes, (manufacturing might 
be too difficult), unloading from truck, checking if design is 
sufficient for installation, temporary structures such as 
perimeter screens, “how to keep things from falling down” 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

4. Apart from proposed tabs, can also add a tab specifically for 
high-risk activities 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

5. Confirming that PIR template is important for larger 
organisation leadership to bring contractors/subbies up to 
speed. Need to be able to trust subbies.  

Agreed. No further action. 

6. The PIR template should consider those who typically do not 
participate in BIM (e.g., structure trades, façade, professions 
that currently use CAD, 2D, 3D, and risks such as penetrations, 
working at heights, heavy equipment and handling). 

Use simplified easy-understanding Australian context language.  
Develop specific conditions for Complex and Significant Lifts as an 
example and can develop specific conditions for other areas if new 
funding available. 

7. The PIR template needs to consider a staged checklist. A staged checklist (preconstruction, construction and post 
construction) could be generated based on the information in 'When 
Used' 



 121 

FEEDBACK RESPONSE 

8. The PIR template needs to consider package size (% or $) and 
complexity in a consistent way such that requirements are 
relevant and useful to the package. 

Agreed. No further action. 

9. Confirms that the PIR template specific tabs should include 
structural trades, service trades (e.g., electrical) and lifting. 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

10. PIR template specific tabs does not have to include asbestos - 
low concern on newbuilds. Only an issue on refurbishments of 
old buildings unlikely to have BIM anyway. 

Agreed. No further action. For the Specific Conditions, we will focus 
on Complex and Significant Lifts, as we have rich empirical data to 
support this and it is an area that Lendlease confirms is important. But 
we can develop specific conditions for other areas if new funding 
available. 

11. General Conditions as an exemplar is a good idea keep this in Agreed. No further action. 

12. Façade construction as an example is a good idea and adding 
in logistics planning as noted is important  

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

13. Agree with the idea of reorganising the 19 conditions as it does 
seem a bit random  

Agreed. They have been reorganised into six categories. 

14. Use of BIM for earlier intervention and tag WHS risks (design 
progress, BIM workshop recorded, monitoring, registers, design 
reviews) 

Agreed. No further action. 

15. Include decision tracking: “We made the decision because” Not applicable for 2b 

16. Safe work methods using BIM model Agreed. No further action. 

17. Risk Identification should come first, framed as “client safety 
methodologies” because the client has to trigger them. 

Agreed. Changes have been implemented as suggested. 

18. Language about data should be framed around the 
development of a “universal data schema” or “standardised 
data schema”. Terms like “structured and digital format” are 
inadequate 

Agreed. Changes have been implemented as suggested. 
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FEEDBACK RESPONSE 

19. TfNSW uses the UniClass 2015system as the basis for the 
universal data schema. 
 

Agreed. No further action. 

20. General: Include an item that requires an audit to help ensure 
compliance 
 

Agreed. Changes have been implemented as suggested. 

21. General: Tag to existing Australian or international standards to 
streamline the number of standards that projects have to 
benchmark against it 

Agreed. Column is now called 'Requirement Source'. 

22. For the specific areas- Cranes can be considered as one of the 
specific areas since they are a huge safety risk 

Agreed. We will focus on Complex and Significant Lifts. 

23. For the specific areas – critical areas will vary depending on the 
project type 

Agreed. We will focus on Complex and Significant Lifts. We can 
develop specific conditions for other areas if new funding available. 

24. For the specific areas – consider existing resources like 
WorkCover as a starting point for identifying these areas, then 
reframe by giving prompts to show how BIM can be integrated 
as a tool to visualise and evaluate these areas 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

25. For the specific areas – consider additional areas like confined 
spaces, energy risks 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

26. For the specific areas – consider linking specific areas to safety 
factors, noting that these might change (low safety factors for 
floods might change due to climate conditions 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

27. If these/some of these (SafeWork NSW’s building and 
construction sector plan - highlighting priority harms) could be 
incorporated into the focus areas, the regulator would be very 
happy. 

For the Specific Conditions, we will focus on Complex and Significant 
Lifts, as we have rich empirical data to support this and it is an area 
that Lendlease confirms is important. But we can develop specific 
conditions for other areas if new funding available. 

28. Adopt the language to suit the Australian market Agreed. Editorial changes have been incorporated. 
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FEEDBACK RESPONSE 

29. Discuss the benefits of the component(s) to current issues such 
as covid-19, or other current situations needing proximity 
protection 

The study’s objectives do not include COVID-related safety issues. 
However, the study has laid groundwork for future work. BIM can 
support emerging areas like proximity detection, which is a growing 
area of interest because of concerns linked to COVID 19. 

30. Consider the stance that others in the industry might take: that 
WHS is not a goal in itself, but a by-product or an element 
embedded in other goals 

Agreed. No changes needed.  

31. Consider the stance that others in the industry might take: that 
the larger goal for BIM is better planning and design, which 
then reduces risk  

Agreed. Changes have been implemented as suggested. 

32. Minor corrections for e.g., safety act 2011 Agreed. Changes have been implemented as suggested. 

33. Move away from prescriptive terms; for example, defining 
specifics about tonnage distracts from the core issue: BIM use 
is a decision driven by complexity, project size, nature of 
construction. Perhaps stick to high level recommendations.  If 
tonnage specifics are used (100/ 80/ 10) ensure these are 
relevant to the Australian industry. 

Agreed. Changes have been implemented to temper prescriptiveness 
of lifting section. 

34. Ensure that the items in the lifting section, taken collectively, 
cover not just the lift itself, but the more comprehensive set of 
tasks including how to transport the lift into a site. Putting in 
descriptors at the start of each item might help.  

Agreed. Changes made to ensure that the lifting section is more 
comprehensive.  

35. Ensure that the items in the lifting section, taken collectively, 
take into consideration early client decisions for example the 
need to identify latent conditions  

Agreed. Changes made to ensure that the lifting section is more 
comprehensive. 

36. Early contractor involvement should be incorporated – it is 
important 

Agreed. Changes have been implemented as suggested. 

37. “Digital permit to lift” is good to retain – it emphasises that BIM 
is the repository and it moves away from the industry being 
very paper-based  

Agreed. Changes have been implemented as suggested. 

38. Include a preamble saying that the goal of BIM is to help 
address complexity/ risk reduction/ scenario modelling/ 
visualisation. This is in other documents, but some might read 
this document as a standalone. 

Agreed. Changes have been made in the introduction. 
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D2: Development of General Conditions Section 

 

  

General conditions were 

generated based on a version that 

is currently under development 

by the BIM4H&S Working Group. 

Conditions have been rephrased 

as high-level recommended 

information requirements instead 

of detailed requirements and 

grouped based on processes in 

  

 Tags are revised based on 

comments from interviews and 

 

 Aligned to Component 1a 

 Language was meant to suit the 

Australian market  



 125 

 

D3: Development of Specific Conditions Section 

 

                                                                                                                           

For specific areas, lifting was 

selected as an example because it 

emerged as an important area in 

the focus groups and a case 

   
 Specific conditions for Lifting 

were generated based on a 

version that is currently under 

development by the BIM4H&S 

  
Based on comments from 

interviews and workshops, 

“complex and significant lifts” 

      

 
 Aligned to Component 1a 

Specifical conditions were 

phrased to reflect high level 

recommended information 

requirement instead of detailed 

 
Language was meant to suit the 

Australian market  
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Appendix E: Supporting Documents, Case Studies 

E1: Identification of Key Documents for Analysis 

Basis of Document List 

 
Generic Document List 

 

The TfNSW Digital 

Engineering Strategy 

(DES) defines OIR, PIR 

and EIR on pages 18, 21 

     

The list of documents 

needed for each case 

study was developed 

based on the definitions 

of OIR, PIR and AIR. This 
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Documents Requested for Case 1 

 
 

Document Requested for Case 2 

 
  

Some documents were 

already available for 

Case 1; only highlighted 

documents were 

requested for Phase 3 of 

the research. 

A separate list, also 

based on DES 

definitions of OIR, PIR 

and EIR, was also 

requested for a 

possible Case 2, which 

can be undertaken in 

future research.  
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E2: Development of Protocol for Case Study Impact Analysis 

 

The protocol for case study analysis comprises 

26 questions. The red text in Column 1 shows the 

basis for developing each question. Comments in 

columns 2-5 show feedback from the research 

team. Inputs from the team were incorporated 
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