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NIOSH Construction Program Mission
To eliminate construction fatalities, injuries, and 
illnesses through a focused program of research and 
prevention



Work-related Fatalities

Source:  CPWR Quarterly Data Report: Fatal and Nonfatal Injuries among Construction Trades, 2015



Nonfatal Injuries in Construction

Source:  CPWR Quarterly Data Report: Fatal and Nonfatal Injuries among Construction Trades, 2015



Early Construction…



Key Issues in Construction today



Productivity by Industry Sector

McKinsey Global Institute



Researchers & theorists in the field of 
robotics say… automated machines are 
about to migrate from factories and 
manufacturing facilities to building and 
construction sites as a result of rapid 
technological advances which enable 
them to perform increasingly complex 
tasks.

What does the Future look like?....



Nanotechnology

Opioid addiction

Terrorist threats

Radiofrequency

Wearable safety devices

Smart construction

Robotics and automation

Building Information Modeling (BIM)

Construction Areas of Interest
Emerging Issues

Nanotechnology



Adoption of Automation 
and Robotics

McKinsey Global Institute



Challenges In Construction

The work environment is highly unstructured and 
involves handling heavy objects,

Work at height, adverse weather, large heavy 
equipment, 

Low levels of standardization, medium levels of 
industrialization and pre-fabrication, many small 
businesses,

Productivity, skill shortages, coordination between 
architects, builders, suppliers, etc.

Increasing use of advanced technologies 



Advantages/Disadvantages of Construction Robotics

Improved work quality

Consistency and accuracy

Reduced labor costs

Savings accrued on safety and health 
improvements

Time savings

Improved productivity

Human safety- reduced MSDs

Use in dangerous environments

Robot mobility may be limited

Weight and size of robots

Robot accuracy for limited duties

Robot operation and maintenance

Stress, unemployment, worker 
displacement

High initial costs

Use may outpace standards



Trends in Construction 

Increasing trends toward green construction 

Greater use of off-site construction methods

Growing adoption of Building Information 
Modelling (BIM) and advanced technologies

Use of Virtual & Augmented Reality (VR/AR)

Prefabricated or modular building gains traction

Greater use of robotics and automation

Expanding application of additive 

manufacturing (3D printing)



Applications In Construction Automation

Repetitive works like fabrication of large panels, stacking, and their installation etc.

Construction of modular houses

Fabrication of components and construction of pre-engineered buildings

Welding and fabrication of steel structures

Repair and maintenance of skyscrapers, particularly outer facade

Dismantling of old buildings

Removal of debris after disasters and sensing live human bodies

Fire protection and extinguishing in skyscrapers  

Earthmoving and piling, tunneling

Concrete floor finishing and spray painting

Desilting and inspection of drains, water supply lines, sewer lines and other service lines 

(synergypositioning.co.nz)



Automated Rebar Tying



Prefabrication and Additive Manufacturing

Construction of conventional buildings using CC
source: http://3dprint.com



Drones- aerial mapping, inspections, and 
surveying construction sites



Automated Trucks & Vehicles



Workzone Safety and Automation



Automated Road Construction & Paving



Automated Demolition



Automated Building Construction

Concrete finishing robot Welding robotBrick Laying robot



Automated Welding and Drilling



Powered (active) and Non-powered (passive) 
Exoskeleton Systems

Human Universal Load Carrier (HULC) 
from Lockheed Martin. $250,000 
battery powered and hydraulically 
actuated exoskeleton

Multi-Attachment Non-Tethered Industrial System 
(MANTIS) variation - $15,000-$20,000



Conclusions
Construction sites are complex systems involving many disciplines; automating
construction processes and integrating them into the overall process requires high skills
and advanced technologies.

Construction is going through rapid changes involving prefabrication, green building,
automation, robotics, & smart technologies.

The application of robotics in construction has not caught up with other industries such as
automobile manufacturing.

Increased use of automation and robotics is one approach for construction companies
who are seeking ways to improve productivity, quality, and safety.

More research is needed to ensure that these rapidly expanding technologies are
implemented safely.



Prefabrication and 3D printing

Source:  Autodesk’s 2016 One Team Conference
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NIOSH Robotic Research Areas

Research Needs: 

Area 1:  Robot-related incident surveillance and hazard 
analysis

Area 2:  Robot incident risk factors

Area 3:  Research design and evaluation of safety 
interventions

Area 4:  Robot safety implementation

Area 5:  Dissemination of robot-safety information


