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Research Background
Small grant provided by CPWR
Proposal included 6 research questions regarding 

attitudes towards and roles played in PtD
Research conducted 2007-2010
Case studies and online survey (Surveymonkey.com)

Data analysis used Excel and SPSS
Findings not just relevant to owners!



Exploratory Research Methodology
4 Case study organizations with varying PtD 

experiences
 Computer chip manufacturer
 Integrated energy conglomerate
 Progressive health care organization
 Regional power generator
 79 anonymous surveys 
 65 face to face interviews 

 103 anonymous online surveys of national 
construction organizations



Finding 1: 
Safety Leadership

Culture drives Behavior; Leadership drives 
Culture

Set a high expectation for worker safety and 
health

Safety takes priority over other project criteria 
Everyone plays a role in site and user safety
When multiple options are available to mitigate a 

hazard, designing out the hazard is chosen 
whenever practicable.  



Finding 2: 
PtD Business Value Recognized

Not just because it is the right thing to do
Life Cycle Cost perspective
PtD expected to:
 reduce construction site injuries
 reduce injury delays
 improve construction quality
 increase worker productivity 
 improve safety during maintenance and 

operations
Benefit owner, AE, contractor….



Life Cycle Analysis Example:  
Microchip Fabrication Plant

Plan of 
Record 
(POR):  
Trench 

below sub-
fab level

    
 

 
 

New Fab:  full 
basement and 

taller basement



Temporary 
ladder, 
platform and 
safety line

Photos courtesy Bechtel Corp.



Finding 3: 
Formal PtD Program Required

Symbolic

Awareness

Structure and 
Accountability

Process

 Integration and 
Coordination



Finding 4: 
Enabling Programs and Processes

Strong project safety culture
Effective set of risk management practices
Constructability Reviews
Project Delivery Method
Design-Build
 Integrated Project Delivery



Constructability Review Personnel

All engineering 
disciplines

 In-house construction 
safety

External trades
Operational safety
Cost accounting

Detailing Guide for the Enhancement of Erection Safety
published by the National Institute for Steel Detailing 
and the Steel Erectors Association of America



Constructability Reviews



Examples of Prefabrication

Steel Stairs

Concrete 
Wall Panels

Concrete Segmented 
Bridge



Why Early Constructability Reviews are Critical: 
Construction can drive Design 

 Bechtel Solar Boiler
 URS/WGI USACE Dam
 URS/WGI Power Plant



Finding 4: 
Enabling Programs and Processes

Strong project safety culture
Effective set of risk management practices
Constructability Reviews
Project Delivery Method
Design-Build
 Integrated Project Delivery



Sutter Health IPD Process
 Integrated Project Delivery (IPD) facilitates 

collaboration of design and construction 
professionals during design
 Co-located
 Processes and norms for candid feedback
 Trust
 Sufficient time
 Life cycle costing criteria
 Common success criteria



Finding 5:  

AE Involvement Must be Encouraged
 Reality:

 No regulatory requirement
 No recognized duty
 No immediate financial incentive

 Challenges:  
 Liability
 Lack of knowledge

 Motivating mechanisms
 Selection process
 Contractual obligations
 Financial incentives



Finding 6: 
Ensure PtD Knowledge and Capability

Knowledge of construction hazards and 
construction means and methods needed.  

Design-Build and IPD facilitate needed 
reviews

AE knowledge gained through
 Training
 Constructability reviews
 Design Checklists



BHP Billiton PtD Training



Finding 7: 
PtD Tools Needed

Design checklists

4-D CAD/BIM systems

Risk identification and 
assessment documents

Courtesy Bechtel Corp.



courtesy: The Southern Company



Non-Case Study Survey Data
• 103 anonymous surveys administered using 

SurveyMonkey.com
• National construction organizations with heavy 

owner membership:  
• CII 
• COAA 
• ASCE 
• GSA 
• ODOT 
• PennDOT 

 83% had never heard about PtD.
 85% say they will consider trying or will implement PtD.
 36% stated construction safety was part of the 

constructability review process.  



Owner and AE Liability
 If PtD becomes common in U.S., will this increase 

potential liability to owners?
 42% stated owner liability would increase 
 12% stated owner liability will decrease 

 If PtD becomes common in U.S., will this increase 
potential liability to AEs?
 24% stated AE liability would increase 
 30% stated AE liability will decrease 



AE Resistance
6% stated AEs will resist and cannot 

be forced to perform PtD
 31% stated AEs will gladly perform 

PtD 
94% stated their company's 

contracts with AEs could be changed 
to allow PtD.



AE Capability
 5% stated AEs are already capable 
91% stated AEs could become capable 

through training and/or assistance 



Summary
 4 Case study firms, 103 external online surveys

 Although most owners have not heard of PtD, many owners 
find PtD concept compelling.

 Some owners have implemented PtD successfully; others 
have enabled PtD through various processes.

 Formal PtD programs with design checklists, structured 
constructability reviews, and other processes are most 
effective. 

 Safety leadership and collaborative contracts also important.



www.designforconstructionsafety.org



Thank you for listening!
mike.toole@bucknell.edu
www.designforconstructionsafety.org

 John.Gambatese@oregonstate.edu
http://sustainablesafetyandhealth.org



AE Fees

 Will AEs need to increase their fees to perform PtD?
 the average expected change would be +3.2%
 only 11% stated higher AE fees will prevent PtD



Project Costs and Durations
 If PtD becomes common in U.S., will total project 

costs change?
 59% stated project costs would increase 
 11% stated project costs will decrease 

 If PtD becomes common in U.S., will total project 
durations change?
 59% stated project durations would increase 
 6% stated project durations will decrease 
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