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• What is Prevention through Design
• Identify Common Examples of PtD
• Practical ways to implement PtD
• Group Activity – PtD concepts with your current or past projects

Overview



What is Prevention through Design

“Addressing occupational safety and 
health needs in the design process to 
prevent or minimize the work-related 
hazards and risks associated with the 

construction, manufacture, use, 
maintenance, and disposal of facilities, 

materials, and equipment.”

(http://www.cdc.gov/niosh/topics/ptd/)

Safety during 
Construction



• Architecture

• Civil

• Electrical

• Mechanical

PtD Disciplines – Who’s Involved?

• Be Proactive

• Must have Buy-In from AE

• Discuss Opportunities at 
Conception

• Develop an Execution Plan



Why PtD?  Tangible benefits

• Reduced site hazards

• Fewer worker injuries and fatalities

• Reduced workers’ compensation premiums

• Improved operations and maintenance safety

• PM frequency vs cost vs other equipment 
choice

• Known shutdown vs unknown failures



Why PtD?  Annual Construction Accidents in U.S.

• Nearly 200,000 serious injuries
• Nearly 900 deaths



Why PTD?  Professional Ethics

• National Society of Professional Engineers (NSPE) Code 
of Ethics:
• Engineers shall hold paramount the safety, 

health, and welfare of the public. 

• American Society of Civil Engineers (ASCE) Code of 
Ethics:
• Engineers shall recognize that the lives, 

safety, health and welfare of the general 
public are dependent upon engineering 
decisions ….



Ability to influence safety is greatest early in the project schedule during planning and design 
(Szymberski, 1997)



Hierarchy of Controls

PtD



Potential Barriers to PtD

• Designer’s lack of safety expertise

• Increased design fees

• Designer’s fear of liability
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Barrier:  Designers' Lack of Safety Expertise

• Barrier: Design professionals may not possess 
sufficient expertise in construction safety.

• Potential solutions:
• Involve construction professionals in design 

review.
• Develop and distribute PtD tools.
• Add safety to design professionals’ curricula.



Barrier:  Increased Design Costs

• Barrier: PtD processes will increase both direct and 
overhead costs for designers.   

• Potential solution: 
• Educate owners that total project costs 

and total project life cycle costs will 
decrease.



Barrier:  Designers' Fear of Liability

• Barrier: Fear of undeserved liability for worker safety.
• Potential solutions:  

• Communicate designers should not be held responsible for 
construction accidents.

• Develop revised model contract language.

• Work with insurance carriers and attorneys.

• Start with lowest level of PtD activity.



Introduction Summary

• Barriers to PtD include fear of litigation

• PtD is design safety constructability

• PtD offers cost, time and quality benefits

• PtD is tied with sustainability, CSR, ethics

• PtD implemented by successful organizations



Permanently
Installed Anchor

• Pre-Installed 
Anchorage points

Anchor Points



• Prefabricate the 
processes that make 
sense

• Less manpower on 
site

• Reduction of Risk

Increased Prefabrication



• Include pre-punched 
holes in columns at 21” 
and 42” for guardrail 
cables 

• Locate turnbuckles at 
lengths no greater 
than 60 ft.

• Locate column splices 
and connections at 
reasonable heights 
above floor

Structural Steel Options



Importance to the owner? 
The Pennsylvania State University



What does this mean to Penn State?

• We want to be proactive 
• Consider Safety in all aspects of design and building on the front end

• Safety during the life cycle of the building.
• Penn State cares about safety during the Construction phase
• Penn State must also consider Operation and Maintenance phase

• Providing Facilities that are user friendly and safe to operate and maintain.
• Direct ties to criticality and reliability 

• Education
• Research
• Employee safety



Access to items that need serviced
• Controls
• VAVs
• Sprinklers
• Valves/drains

Forces employees to perform unsafe 
acts for the sake of maintaining 
equipment





• Temp railings 
for workers 
during 
construction

• What about 
after?

• Lack of platform 
requires 
crawling 
over/under with 
tools/equip to 
gain access



This door swings into the unit with hinges on the right.  The grease fittings are behind the 
hinges.  The belts are on the opposite side.  The technician has to physically slide through the 
door so he is completely inside, then change or check the belts and turn around to reach the 
grease fittings at the back of the door.  This is a very small confined space the technician must 
work in.



This is the other side of the unit.  Why not 
put a larger door like seen here?  Place the 
door close to where the belts are located.  
The employee could open the door and 
check the belts without entering the unit.  
Have the grease fittings relocated to this 
side.  This allows for a safer way to 
maintain this unit.  (Also quicker, 
improving efficiency)

Access door

Location of belts



The motor pictured here 
failed, forcing employees to 
figure out how to safely 
access it and swap it out. 
Thankfully it is a smaller HP 
motor at 20 HP so the weight 
was just about 200lbs.  The 
plywood pictured was placed 
above pipes and employees 
were going to stand on the 
pipes until they decided it 
would be a hazard. The motor 
height was approximately 15’.



Just another view from below 
the pipes?  How exactly 
should regular preventative 
maintenance be performed 
on that motor?  How should 
the maintenance employees 
check the belts?



In this picture employees 
have to cross over all of this 
conduit to reach a platform 
that was constructed to 
access a motor. The 
platform is great, has fall 
protection and provides 
safe access to maintain this 
motor.  However, getting to 
the platform as you can see 
presents a few issues.



This is a view of the 
platform that the 
employees use to access 
the motor for 
maintenance. 



This ladder is how they 
access the platform that is 
beyond all the conduits. 
The ladder (which doesn’t 
extend the proper height) is 
difficult to get off of and 
step over this very 
strategically placed junction 
box and conduit.  



There is a detector that has to be tested regularly 
and to reach it an employee has to set up a ladder 
to get to the plank across this duct, then walk to 
the other side of the duct with the pole tester to 
reach it. 



This is another view of what other equipment got 
installed after the detectors, there are many detectors 
that just can not be tested due to their location.  This 
may have been an opportunity for remote detection 
system? 

Detectors above the duct



The motor was installed 
vertically and is above the 
drive system making it 
extremely limited for 
access.  This unit has been 
out of commission for 
over a year due to being 
inaccessible to restore to 
operations.  



This motor was being 
accessed by setting up 
a ladder to the left of 
the insulated pipes, 
then stepping on the 
pipes to reach the 
motor.  This motor is 
no longer being 
serviced or maintained 
until safer access can 
be provided.  



Vektor Fans
• motors require significant 

maintenance
• Motors and bearings are at least 6’ 

high and can be as high as 14’ above 
the roof surface. 

• Lubrication and sometimes additional 
maintenance can be required in 
durations as short as every 2 weeks.  

• While auto-lub systems can be 
installed other maintenance is still 
required making frequent access 
necessary.  

• These fan motors can also weigh up 
to 900lbs depending on their size.  
Access platforms and jib arms must 
be retrofitted to provide safe access.  



Access to equipment vs damage to 
equipment? People? 



Proposed system 
was unable to be 
built. 
How to safely 
clean between 
windows ~45’



Water & electricity? 



Trip 
Hazards? Exposed 

surfaces? 



Light bulb moment?



Penn State PtD Projects
Pattee and Paterno Library

&
Steam Services





Nothing on roof 
except for Hazardous 
Welding Exhaust 
outlet, roof drains, 
and plumbing 
vents. Everything 
pulled away from 
edge of roof by at 
least 15-feet.



Articulating exhaust arms with 
dedicated hazardous air duct 
system placed in Shop area to 
protect welders and 
technicians working around 
fumes.

Generator was an indoor 
propane generator, 
changed to an outdoor 
diesel generator for 
easier / safer 
maintenance and 
accessibility and it 
deleted the need for a 
large propane tank.

All Fan Coil units 
mounted in the wall 
at ground level 
rather than the 
ceiling. Safe and easy 
access from the 
ground level.





Hoist System for lighting 
maintenance. Input from 
Custodial and O&M 
personnel. 



• Adequate site access and egress, including impacts to existing 
traffic patterns, lay down area, emergency vehicles, etc. have been 
addressed 

• Bolting rather than welding 
• Eliminate the need to swing steel over occupied spaces 
• Design steel structure with smaller and lighter members to permit 

steel erection from the interior courtyard utilizing and mini crane 

Other PtD Concepts - Pattee



Tools for PtD
•NIOSH Prevention through Design - https://www.cdc.gov/niosh/topics/ptd/default.html

•https://www.cdc.gov/niosh/docs/2011-121/

•Mike Toole’s Prevention through Design page - https://designforconstructionsafety.org/

•ANSI/ASSE Prevention through Design Guidelines for Addressing Occupational Hazards and Risks in Design and Redesign Processes -
http://www.asse.org/ansi/asse-z590-3-2011-r2016-/

•Prevention through Design - http://www.asse.org/professionalaffairs/ptd/
•White Paper - http://www.asse.org/assets/1/7/Z590.3TechBrief9-20111.pdf

•SLiDeRulE for Buildings - http://www.constructionsliderule.org/

•American Industrial Hygiene Association – Prevention through Design https://www.aiha.org/publications-and-
resources/TopicsofInterest/Topics/Pages/Prevention-Through-Design.aspx

•Design for Construction Safety Toolbox - https://store.construction-
institute.org/SearchResults.aspx?searchterm=design+for+construction+safety+toolbox&searchoption=ALL

•Tool to Design for Construction Worker Safety - https://ascelibrary.org/doi/abs/10.1061/%28ASCE%291076-
0431%281997%293%3A1%2832%29

•The Center for Construction Research and Training - https://www.cpwr.com/publications/occupational-safety-and-health-green-
buildings-leed-ptd-pilot-credit-analysis-0

•LEED BD+C: New Construction v4 – LEED v4 - https://www.usgbc.org/credits/preventionthroughdesign

•A Key Factor in Promoting PTD - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618786/



PtD Activity



Questions?


