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Construction Industry As a High-Risk Sector

Analyzes data to: 
- Make predictions
- Find patterns

• Approximately 108,000 workers lose their lives at construction 
sites worldwide each year.

• One out of every ten construction workers in the United States 
suffers injuries each year.

• Many accidents occur due to road construction.

Zhou Ket al.. Discovering the Research Topics on Construction Safety and Health Using Semi-Supervised Topic Modeling. 
Buildings. 2023;13.0(5.0);1169. https://www.mdpi.com/2075-5309/13/5/1169



Occupational Safety and Health Administration 
(OSHA) Database 

Analyzes data to: 
- Make predictions
- Find patterns

OSHA https://www.osha.gov/severeinjury  

Example incident description – “Final Narrative”

Event 
type

Activity 
source

Severe Injury Reports 
• Approximately 70,000 incident records occurred between 2015 and 2021 across all industries in 

the United States.
• 1,032 records correspond to NAICS code 237310 (Highway, Street, and Bridge Construction).

https://www.osha.gov/severeinjury


Occupational Safety and Health Administration 
(OSHA) Databases: Categorical Variables

 
Four Major Categories Coded – OIICS Manual (OSHA)

[“NatureTitle”] - Nature of Injury or Illness  
 503 Unique Codes | 58 Specific to NAISC Code

[“Part_of_Body_Title”] - Part of Body Affected  
 166 Unique Codes | 82 Specific to NAISC Code

[“SourceTitle”] - Source of Injury or Illness  
 1407 Unique Codes | 230 Specific to NAISC Code

[“EventTitle”] - Event or Exposure  
 342 Unique Codes | 160 Specific to NAISC Code

There are over 175,000,000 combinations just for highway construction—too specific!



Traditional Descriptive Statistics
 

• Heavy dependence on numerical data

• Database contains large amount of 
textual information

• Descriptive statistics may be limited to 
few columns and existing OSHA coded 
classifications

• Look to find other means of analyzing 
such data…

All States:
• 90.2 % of cases resulted in hospitalization
• 17.5 % of cases resulted in amputation

Pennsylvania:
• 88.2 % of cases resulted in hospitalization
• 12.9 % of cases resulted in amputation



AI Large Language Models (LLM) – History
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LLM Data Analysis – Embeddings

Analyzes data to: 
- Make predictions
- Find patterns



LLM Data Analysis – Processing

Analyzes data to: 
- Make predictions
- Find patterns



LLM Data Analysis – Clustering



LLM Data Analysis Results– 6 Clusters

Struck by vehicle / traffic incidents
Struck by object / caught in machinery

Heat-related illness
Falls / struck by falling objects

Burns / electrical shock
Finger and hand injuries



LLM Performance – Nomic 

Example
• Identified cases related to “heat”

Cause: Heat
Result: Fall

Main “Heat” Cluster



LLM Data Analysis – Outcomes and Insights

• Empower meaningful insights into 
existing or new accident causation 
models

• Facilitate the formulation of targeted 
preventative measures

• Evidence based recommendations, 
policies, and regulations

• Compare state level statistics to 
national statistics based on accident 
type



Future Work: AI Safety Officer Assistant

AI-powered large language model (LLM) tool to assist safety 
officers and other related personnel

Key Features:
Daily Work Planner: Provides safety-focused insights for specific daily work 
activities

Incident Reporting Tool: Assists in generating high-quality incident narratives 
through clarifying questions



Future Work: AI Safety Officer Assistant
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