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gestions and included in the Safety Risk Library. This dataset
can assist construction industry stakeholders in identifying,
characterising, communicating and mitigating safety risks in
construction projects. It can also be integrated into build-
ing information modelling environments to assist designers
to implement prevention through design.
© 2023 Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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Table
The first iteration of the Safety Risk Library [1] (Stage 1) was built by identifying
nine risk scenarios from the Health and Safety Executive’s archive resources
(RIDDORs and press releases). Treatments for these scenarios were captured via
workshops with an established Steering Committee with industry experts. This
first iteration was then deployed within a commercial building information
modelling (BIM) platform and pilot tested in six construction projects (Stage 2).
Following user feedback, the list of risk scenarios and treatments was further
developed. Furthermore, public press releases reporting construction accidents
were analysed to identify and characterise risk scenarios. These were mapped to
appropriate treatment suggestions and included in the Safety Risk Library via
workshops with an established community of practice consisting of members from
academia, industry and the HSE (Stage 3).
Raw
Analysed
Stage 1: Using an ontology [2], HSE press releases and RIDDORs were analysed to
identify nine scenarios related to falling from an open edge. Treatments were
identified via workshops with an industry Steering Committee and relevant
industry sources [4-7].
Stage 2: The first iteration was deployed in a commercial cloud-based BIM tool
and tested in six UK construction projects at design stage. Scenarios and
treatments were obtained via user input, and new ones were added following
review workshops. Projects ranged in type, including residential, industrial,
commercial, and infrastructure projects.
Stage 3: Public press releases reporting construction accidents in free text format,
providing sufficient information to extract risk scenarios were analysed,
characterised and mapped to treatments via workshops with input from an
established community of practice consisting of academics, experts and HSE
personnel.

« Institution: The University of Manchester

- City/Town/Region: Manchester

+ Country: United Kingdom
Repository name: Mendeley Data [2]
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Value of the Data

» This database provides access to a foundational library of construction health and safety
knowledge to support the implementation of the prevention through design concept. The
data is particularly valuable because it was generated through a unique process that draws
on both explicit and tacit knowledge in the prevention through design domain. Additionally,
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the treatments are not specific to a particular design stage, but instead are categorised based
on their applicability across various design stages. The database is also structured based on
an existing ontology [3]. The library is ready to be used in construction projects and can be
further enhanced to include additional information.
Construction industry stakeholders, particularly designers and health and safety practition-
ers, can benefit from having access to this database, as it can provide valuable information
to improve safety measures on construction sites. Furthermore, researchers in the field of
construction health and safety can also benefit from this database, which can be used to
conduct further research and develop new strategies for improving safety in the construction
industry.
» The database can be used to develop decision support tools for designers and health and
safety practitioners in response to the challenges regarding the application of digital tech-
nologies for prevention through design, as outlined in [8]. For further insights see [1].

1. Objective

This dataset was developed as part of the Construction Risk Library project, a component of
the Discovering Safety Programme, a five-year research and development programme led by the
HSE (UK) funded by the Lloyd’s Register Foundation. The project aims to develop and implement
a knowledge base to help designers manage health and safety risk more effectively, contributing
to driving down the annual toll of harm and suffering to workers and members of the public
who are affected by the activities of the construction industry. This database is related to [1],
which presents a tool that implements its first iteration, and adds value to [1] by presenting the
full contents of the expanded version of the Safety Risk Library.

2. Data Description

The database is structured in ten columns as shown in Fig. 1.

T —— < S S S ) S S
Treatment Title Treatment Details  Treatment Stage Treatment Type Risk Category Risk Location Element Type Risk Factor Construction Scope Associated Activity

EEEEN

Fig. 1. Database structure

The first four columns describe the suggested treatment as follows:

- Treatment title: Identifies a solution suggested to deal with the related risk scenario.

- Treatment details: If applicable, any additional information about the suggested treatment,
such as links to websites illustrating ideas, design best practice, applicable regulations,
case studies, etc.

- Treatment stage: Defines the stage at which the suggested treatment can be implemented,
which can be preliminary design, detail design, pre-construction, or site work.

- Treatment type: Describes the impact that the treatment can have on the associated risk
scenario, which can be eliminate, reduce, control, or inform other stakeholders about the
risk.

The remaining six columns characterise the risk scenario as follows:

- Risk category: Identifies the type of risk that could occur in the given scenario.

- Risk location: Identifies the characteristics of the location which can be the reason why a
risk arises.

- Element type: Identifies the type of building element associated with the eventuation of
the risk.
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- Risk factor: Identifies the reason behind the risk eventuation.

- Construction scope: Based on [4], identifies the type of construction work being carried
out when the risk could arise. It is divided into five main groups, each of which is subdi-
vided into several categories.

- Associated activity: Identifies the design activity, for example, construction, asset use,
maintenance, etc.

3. Experimental Design, Materials and Methods

1. Focus group discussions

To integrate knowledge from multiple sources, including literature review, the UK Health and
Safety Executive (HSE) archive resources, and professional experts, focus group discussion were
conducted. The discussions involved two types of focus groups: steering committee workshops
and designers’ engagement workshops.

The industry Steering Committee, comprising voluntary members from different construc-
tion work groups, such as the BIM4H&S workgroup, was established at the beginning of the
project. Members with different professional roles, including construction health and safety, dig-
ital information, and design-related roles were invited to participate in two industry committee
workshops held in May and November 2019.

Five 90 to 120-minute Designers’ engagement workshops were carried out with participa-
tion of 33 experts from three design, engineering, and architecture consultancy firms and two
construction and engineering companies. At the beginning of each workshop, different scenarios
identified from the HSE archive were introduced and the aim of the workshop was clearly set.
The purpose of the workshops was to capture treatment prompts for the identified risk scenar-
ios. Captured information was stored and analysed by the research team.

2. User input in cloud-based BIM tool implementing the library

The Safety Risk Library project deployed the database through a novel cloud-based BIM tool
that was pilot tested by industry partners. The tool was based on the data structure of the Safety
Risk Library and was tested by designers and construction health and safety managers in six
construction projects at the early design stage, ranging in type, including, residential, industrial,
commercial, and infrastructure projects. During the pilot tests, users would identify risk sce-
narios in their projects, and input their six characterisation data points (i.e., risk category, risk
location, element type, risk factor, construction scope, and associated activity) into the tool’s
user interface. If the inputted risk scenario was already in the database, the tool would prompt
the user to select an appropriate treatment to mitigate the identified risk from the scenario’s
associated treatments. Otherwise, users would input the treatment that they intended to use in
their project to mitigate the identified risk. Risk scenarios and treatments were collected by the
research team at the end of the pilot projects and reviewed in workshops with an established
community of practice comprising academics, industry practitioners, including tool pilot testers,
and HSE staff. In these workshops, risk scenarios were generalised, and further applicable treat-
ments were suggested.

3. Public press releases analysis

Press releases related to construction accidents were manually annotated using the below
protocol:

- Step 1. Identify the event reported in the press release.

- Step 2. Choose the risk category that best describes the reported event. The chosen category
should respond to the question ‘what happened to the subject of the press release?’

- Step 3. Choose the risk factor category that is most strongly linked to the previously selected
risk. The chosen category should respond to the question ‘what circumstance eventuated the
selected risk?’
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Step 4. Choose the location category that best describes the location of the subject of the
press release at the moment of the risk eventuation. The chosen category should respond to
the question ‘where was the subject of the press release when the risk eventuated?’ If the
question is not clearly responded from the information in the text, and the identified risk
could have been eventuated at different locations, leave blank.
Step 5. Choose the construction scope category that best responds to the question ‘what type
of construction work was being carried out at the time of the reported event?’
- Step 6. Choose the activity category that best describes the stage of the life cycle of the asset
at the time of the reported event.
- Step 7. Choose the building element category that best describes the building element in-
volved in the reported event. Consider the element that would be most likely present in the
asset’s design model. If more than one element is identified, follow this priority: element
that collapsed or failed (exclude excavation walls collapsing; include temporary structures
like scaffolding), element being installed or removed, element being transported or handled.
Step 8. If applicable, choose more risk categories that could have happened but were not
eventuated. Only choose risks related to the location selected in Step 4.
Step 9. If applicable, choose other risk factors that could have eventuated risks identified in
Step 8.

Newly identified risk scenarios were mapped to treatments retrieve from existing construc-
tion guidance for designers in the UK [4] or through focus group discussions with the commu-
nity of practice, as described in stage 1.
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