An Overview of Prevention through Design in Construction

Definition
Perhaps the simplest definition of prevention through design (PtD) in construction (also known as design for construction safety) is safety constructability.  Gambatese et al (2005) stated, “Designing for construction safety entails addressing the safety of construction workers in the design of the permanent features of a project.”  Some PtD advocates would add the safety of maintenance workers to this definition.  The PtD concept is associated with the design stage of a project only.  PtD is completely unrelated to managing the safety of construction workers during the construction of a facility.
Benefits
As suggested by the above definitions, the most direct benefits of PtD are reduced construction injuries and increased construction worker health.  Indirect benefits include lower total project costs resulting from reduced workers compensation insurance premiums and reduced construction duration resulting from fewer injury-related delays.  Additional benefits often include improving the design’s safety levels for operations and maintenance.  A final potential benefit is associated with the strong link between PtD and the social equity dimension of sustainability.
Origins and Growth
Although the need for PtD was suggested in the NSC’s 1955 Accident Prevention Manual, application of PtD in the U.S. construction injury did not occur until the Construction Industry Institute sponsored research by Professors Jimmie Hinze and John Gambatese in the 1990s (Gambatese et al 1997).  PtD-related publications and industry interest increased dramatically after a 2003 symposium at the University of Oregon (Hecker et al 2004).  The United Kingdom first mandated that designers perform PtD in 1995 and other European nations and Australia have since mandated or strongly encouraged PtD.  Large design-builders such as the Washington Group, Jacobs and Parsons have implemented PtD programs and Fluor, Mustang Engineering, BovisLendLease and Bechtel are considering adopting PtD.  Large owners who have implemented PtD on at least one project include Intel and the Southern Co.  Representatives from Harvard University, the U.S. Dept. of Energy and the U.S. Army Corps of Engineers have also expressed interest in developing a PtD program.  OSHA has convened a design for construction safety workgroup composed of approximately ten professional organizations since 2005.  The National Institute for Occupational Safety and Health (NIOSH) has recognized PtD as a highly promising safety approach.  In 2006, PtD became one of ten focus areas of the National Occupational Research Agenda (NORA) Construction Sector Council.  In 2007, NIOSH convened a PtD workshop with nearly 300 participants from eight industry sectors.
Challenges
The diffusion of PtD across the U.S. engineering and construction industry has been hampered by a number of significant factors (Toole, 2005).  Perhaps the greatest challenge is the resistance by design professionals participating in traditional design-bid-build projects.  Members of several design professional organizations have expressed concern that the growth of PtD will increase the number of inappropriate lawsuits against designers by injured construction workers.  Some individuals have become alarmed by the incorrect perception that PtD shifts responsibility for site safety from construction worker employers to designers.  PtD researchers have noted that nearly all designers lack the construction safety knowledge and design tools needed to perform PtD and that model contracts prevent designers from performing PtD on a voluntary basis or when encouraged to do so by the project owner.  A final barrier is posed by the fact that the traditional design-bid-build process does not allow the constructor to provide the designer with safety constructability input during design.
Implementing PtD
An owner organization who wishes to have PtD performed on their projects to improve safety and health will need to proactively address each of the challenges summarized above.  Like all organizational change, PtD should be seen as part of the core values or vision articulated by organizational leaders.  A committee or team consisting of at least one PtD champion and representatives from engineering, procurement and construction should be appointed.  Designers should receive training on construction safety fundamentals and on applying PtD within their area of expertise.  Design checklists and other design tools that identify specific PtD opportunities within individual disciplines should be developed.  Formal processes should be established to ensure engineers use these checklists and provide construction personnel with opportunity to provide safety constructability input at appropriate stages in the design process.  Processes also need to be established to ensure managers monitor the effectiveness of the PtD effort and document the resulting payoffs in terms of injury reductions and cost savings.
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Websites
www.designforconstructionsafety.org

http://www.cdc.gov/niosh/topics/PTD/

http://www.fsc.gov.au/ofsc/Forindustry/Safe+Design/Safedesign.htm
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