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Due to its complex and multifaceted nature, the construction industry has always faced
many safety challenges. Safety management is critical in countries like Iran, which face
limitations regarding training, equipment, and regulations. This article aims to provide a
comprehensive review of safety management in the construction industry and provide new
approaches to improve it. For this purpose, first, the existing literature in the field of safety
management in construction projects is reviewed, and then the challenges in this field are
identified and analyzed. In this research, using historical accident database data and in the
framework of building information modeling, a semi-automatic approach to identify and
evaluate safety risks in the design phase has been developed. To achieve this goal, a plugin
was developed for Autodesk Revit, which, by analyzing building components in 3D
models, identifies different risks and classifies them based on the severity of the results
they create in varying levels of risk (high, medium, and low). Also, the plugin
automatically suggests appropriate preventive measures by leveraging OSHA standards
and helps users manage risks and prevent them from occurring. In this way, a
comprehensive risk assessment process is implemented from the stage of identification
and evaluation to the provision of control measures and documentation on these incidents.
The results of this research show that by using new technologies, such as building
information modeling and implementing preventive strategies in the design phase, it is
possible to improve the safety level in construction projects significantly.
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Objectives and Methods of Automated Risk Assessment Previous Studies

Development of an automated rule-checking system in BIM focusing on fall
hazards in the early design phase.

Zhang et al. 2%

Development of a BIM-based plugin for automated quantitative safety risk
assessment to assist designers in selecting safer design alternatives.

Lu et al. 23

design process.

Automated risk assessment in underground foundation operations by developing
a BIM-based plugin using logical relationships between safety incidents and the Xiao et al. 4]

BIM for safety planning.

Automated identification and analysis of construction-related incidents using

Singh et al- 2]

Evaluating the impact of height increase and surface material type for automated | Rasoulimanesh et
fall hazard assessment using BIM and image processing. al- 122

related safety hazards.

Development of an automated BIM-based system for identifying collision-

Heidari et al. 271
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Hazards Frequency

Fall from height 161

Falling objects 105
Exposure to lethal gases 60
Caught-in/between 47
Fire 35

Elevator and lift accidents 34
Slip and trip 25
Struck-by 17
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Machinery-related accidents 6
handtool accidents 4
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Hazard Activity Wall Floor
1 Falling down from height Mounting/ dismounting stas  No No
2 Falling down from height Execution of facade wall Yes No
3 Falling down from height Roof Rebar installation No No
4 Falling down from height Work on edge of Roof No No
5 Falling down from height Roof covering No No
6 Falling down from height Unprotected edge on second No Yes
7 Falling down from height Window installation No No
8 Falling down from height Roof works No No
9 Falling down from height Concreting Roof No No
10 Falling materiall debris ~ Walking on floor No Yes
11 Falling material/ debris ~ Struck from window No No

Roof Stairs Window Door Guardrails  Lighting fixtures
No Yes No No No No
No No No No Nao No
Yes No No No No No
Yes No No No No No
Yes No No No No No
No No No No No No
No No Yas No No No
Yes No No No No No
Yes No No No No No
No No No No Nao No
No No Yas No No No
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1ISO

OSHA

Comparison Criteria

A comprehensive standard that provides a

framework for occupational safety across

industries, focusing on systematic process
improvement.

Provides specialized guidelines for various fields,
including construction, with a focus on practical
and legal aspects.

Comprehensiveness

Generalized focus across all industries with
limited specific details for construction risks.

Strong focus on construction safety with separate
guidelines (e.g., Subpart C & Subpart K), covering
specific industry risks in detail.

Focus on Construction
Industry

Focuses on general frameworks for risk
assessment with fewer specific details
compared to OSHA.

Provides detailed, operational guidelines for risk
assessment in various domains (e.g., working at
heights, electrical work, etc.).

Details and Guidelines for
Risk Assessment

Element selection: The user selects a
building component from the 3D model.

Hazard Analysis: The plugin identifies different
hazards based on geometric features, materials
used, and other conditions based on data from the
accident database.

Classification: According to predefined criteria,
hazards are displayed using different colors, each
representing risk levels.

Providing suggestions: The plugin provides
suggestions based on the type of risks that can be
used to prevent accidents.

yd

Display: Suggestions are displayed in the user
interface and the user can apply them.
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The plugin will be launched

Elements Information

Plugin added to toolbar
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Provide and use fall systems

fall arrest

Ensure proper stair design and handrails

Slip-resistant walking surfaces
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