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Why Ptd?

“Anticipating and DESIGNING OUT
hazards in tools, equipment,
processes, materials, structures,
and the organization of work is the
most effective way to prevent
occupational injuries, illnesses,
and fatalities.”

John Howard, M.D.

Director, National Institute for Occupational Safety and Health
Centers for Disease Control and Prevention




Historical precedents of PtD

Code of Hammurabi
1750 BCE

229: “If a builder builds a house for
someone, and does not construct it
properly, and the house which he
built falls in and kills its owner, then
that builder shall be put to death.”

live.staticflickr.com/5093/5411125627 f2aelellc4 b.jpg
commons.wikimedia.org/wiki/File:FO182 Louvre_Code_Hammourabi_Bas-relief Sh8 rwk.jpg



Historical precedents of PtD

Have we stagnhated? Or even regressed?

Insulae (Ancient Rome 15t & 2n4 Century CE) “5 over 1” (Modern United States 21t Century CE)

Multi-family apartments over commercial ground floor Multi-family apartments over commercial ground floor

Could reach up to 9 stories 6 stories (18m-27m)
Often poorly constructed and prone to fire Built around modern wood construction fire codes

Augustus imposed a 21m height restrictions. Later reduced to Design decisions related to construction and material cost
17m under Trajan. often make them susceptible issues with moisture, and to

fire, especially during construction
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Preventing Falls through the

(PtD Design of Roof Parapets

Prevention through Design

S ummary building r.oofs durmg. construction and
for operation and maintenance tasks
Workers are exposed to risks from after the building has been completed.
Prevention through fa]’1'5 during Consgzaim;f oper afti];:m',l 4 Workers may b'e close to ‘roof edges
Design (PtD) %namtenance, and demolition of build-  when transferring material to and from
ings. Parapets are the parts of the wall the roof, accessing rooftop equipment,
PtD addresses worker exposure to assembly that extend above the roof and communicating with coworkers on

cdc.gov/niosh/docs/2014-108/




How should we
Prevention THINK about PtD?

through
Design

How can we practice
PtD?




Prioritizing Prevention

within the Hierarchy of Controls
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The Process of PtD is “Design”

Decommission

Operations

Business
&

Maintenance

&

Concepts
P Recycle

Design Safety Review Meetings

1. Collaborative, Multi-Discipline

(Designers, OSH, User/Operators, O&M ...)
Hazard ID

Risk Assessment and Ranking

Alternatives Assessment

Change Plans, Contract Provisions, & Purchasing
Specs

Provide Guidance for Remaining Hazards
Document All (hazard tracking table)

Lessons Learned

CUES

e




PtD Resources: External

Dr. T. Michael Toole, Dean of the College of Engineering at the University of Toledo,

maintains a repository of help
for PtD in construction:
designforconstructionsafety.org

OSHA “Sustainability in the Workplace”
A long term effort for multiple industries
osha.gov/sustainability

(NOTE: NIOSH PtD briefs OSHA’s ACCSH next week)

9 UNITED STATES
- DEPARTMENT OF LABOR

Occupational Safety and Health Administration

ABOUT OSHA - WORKERS - EMPLOYERS -

REGULATIONS = ENFORCEMENT -

fYyBA

TOPICS -

Sustainability in the Workplace

05H-Sustainability
Connection

Sustainability
Spotiight

A TO Z INDEX

English | Spanish

NEWS - DATA - TRAINING -

Sustainable organizations sirive 1o balance the triple bottom line of people. planet, and profit to achieve long-term success and viability. This means that

organizations cannot be sustainable without protecting the safety, healih, and welfare of their most vital resource: workers. Sustainability is not just about
what is done, bul how it gets done. Itis a mindsel that requires leadership, not setting for second best in any aspect of operations; setting and achieving
goals beyond regulatory compliance.

Organizations of all sizes across he country and around the world have embraced this mindset as a way to showcase their values. measure impacts and
outcomes, and increase their competitive advantage. However, workplace safety and health is often underemphasized, or overiooked complhetely.
Integrating safety and health inlo sustainability provides an opportunity 1o better protect workers and achieve a truly sustainable organization

Latest from OSHA

A New Approach
for Advancing

Learn more about the connection between occupational safety and health and sustainability here.

in the Workplace

Sustainability Spotlight

Ceriter for Safety & Health
== Sustainability

CSHE prowdes ower 100 000 occupatbonal

safely and heal
i shaping sustaina

5510nals in over 70 couniries with a stronger voice
¥ polces

Cmcially launched in 2011, the Center for Safely & Health Sustainability, a
Joint effort of safety and health professional organizations in the US,
Canada, and the UK, is driven by the strong belief that an organization
cannot be sustainable if it does not ensure safe and healthful conditions
for its workers and contractors. [..]


https://designforconstructionsafety.org/
http://www.osha.gov/sustainability

PtD Resources: NIOSH Construction Education Modules

Structural Steel Design ‘

T "(4 ’;‘i;?:v.:, 9
AN

Architectural Design and Construction \A LA/ Structural Steel Design
EDUCATION MODULE EDUCATION MODULE

Reinforced Concrete Design ‘

(PLL

Architectural Design and

Construction

Mechanical-Electrical Systems
EDUCATION MODULE EDUCATION MODULE

Reinforced Concrete Design

—T1 I5tD Guidance & Publications: Training Materials | e
cdc.gov/niosh/topics/ptd/pubs.html



http://www.cdc.gov/niosh/topics/ptd/pubs.html

PtD Resources: NIOSH Workplace Design Solutions

Preventing Falls through the Design of
Roof Parapets

2 EEE design solutions
TG o s

_ Preventing Falls through the
(Pl l) Design of Roof Parapets
L Summary

Prevention through
Design (PtD)

cdc.gov/niosh/docs/2014-108 I

Preventing Falls from Heights through the
Design of Embedded Safety Features

PN o

STIM OR OGGUPATIO

Preventing Falls from Heights

(I)tl) through the Design of

Embedded Safety Features

Description of Standards
Exposure G S et

cdc.gov/niosh/docs/wp-solutions/2014-124

Supporting Prevention through Design
(PtD) Using Business Value Concepts

" design solutions

Supporting Prevention

(Pt,[) through Design (PtD) Using
Business Value Concepts

Prevention through

Prevention through Deasian ATHA 2009; Qcclden lege 200

~ cdc.gov/niosh/docs/wp-solutions/2015-198 |

Preventing Hazardous Noise and Hearing
Loss during Project Design and Operation

ZAWsE design solutions
.

_ Preventing Hazardous
(P/lD Noise and Hearing Loss
=" during Project Design

and Operation

Prevention through
Design (PtD)
Prevention t

" cdc.gov/niosh/docs/2016-101



http://www.cdc.gov/niosh/docs/2014-108
http://www.cdc.gov/niosh/docs/wp-solutions/2015-198
http://www.cdc.gov/niosh/docs/wp-solutions/2014-124
http://www.cdc.gov/niosh/docs/2016-101

PtD Resources: NIOSH Design Comparison Tool

About News Links Support Research Contact us

Safety in Design...

Enhancing construction worker safety through a building’s design

The design of a building influences the safety hazards that are present during construction. Architects

and engineers can help to improve construction worker safety by addressing safety in their designs.

SliDeRulE (Safety in Design Risk Evaluator) helps building designers assess the construction safety risk

associated with their designs. Use SliDeRulE for buildings to:

@ Determine the level of safety risk associated with an entire building, a specific building system, or

each of the many design features within a building
® Compare prospective designs based on construction safety risk
@ Learn about design features that increase and decrease the risk of injury

® Create building designs that minimize the risk of construction worker injury

By using SliDeRulE, hazards can be eliminated, safety risk reduced, and construction worker injuries and
fatalities prevented.

Read more about SliDeRulE...

= ASSESS A PROJECT

Use the online calculator

~Qverview

~(Case Studies

~ Tutorial

e Sliderule for Buildings
www.constructionsliderule.org

e Estimates a Safety
Profile for different
building options, e.g.
steel vs. concrete, etc.


http://www.constructionsliderule.org/

U.S. Green Building Council (USGBC)
LEED Pilot credit: Prevention through Design

New LEED Pilot Credit: Prevention through design

www.usgbc.org/articles/new-leed-pilot-credit-prevention-through-design

Details & Worksheet

www.usgbc.org/credits/preventionthroughdesign °~
\j,ED CERT!F;EG
UsgeC
CERTIFIED SILVER PLATINUM
40-49 points 50-59 points 80+ points

Webinars
#1: Life Cycle Safety: Basics and Connections to Sustainability

usgbc.org/education/sessions/life-cycle-safety-basics-and-connections-sustainability-6679047

#2: LEED Pilot Credit Prevention through Design (PtD) Background & Requirements

usgbc.org/education/sessions/leed-pilot-credit-prevention-through-design-ptd-background-requirements-10947289



http://www.usgbc.org/articles/new-leed-pilot-credit-prevention-through-design
http://www.usgbc.org/credits/preventionthroughdesign
http://www.usgbc.org/education/sessions/life-cycle-safety-basics-and-connections-sustainability-6679047
http://www.usgbc.org/education/sessions/leed-pilot-credit-prevention-through-design-ptd-background-requirements-10947289

PtD Resources: PtD Workshops

Dr. Edd Gibson and Dr. David Grau of Arizona
State have had a PtD emphasis in their
Global Safety Center for years.

Thanks to NIOSH Construction (Scott
Earnest), they now partner with NIOSH in an
exciting PtD Initiative.

Workshop participation is close to no-cost.
Presentations from 2020, 2021, and soon,
2022, are, or will be, freely available.

Dr. Gibson hopes to influence the growth of
PtD well beyond construction, to all fields of
Engineering.

m Ira A. Fulton Schools of Engineering
Prevention through Design
Arizona State
University [ PtD 5-year Inifiative PiD Workshop 2022 PtD Workshop 2021 PtD Workshop 2020

Prevention through Design Initiative
(2020-2024)

| !!! | | L

Um!nwﬂmwm"m;a’n:ni Mealth - n' "
m.l We built that.
e P PP I

NATIONAL ACADEMY
OF CONSTRUCTION

ptd.engineering.asu.edu



PtD in Capital Projects Process Website

Central resource for PtD

ce Safety and Health Topics = Prevention through Design = PtD & CPP Overview ﬁ O @ @
L L
re I ate d g u I d a n Ce re I at I n g orkplace SafEtyand Health Promoting productive workplaces. /M'
pics through safety and health research

to large capital projects [EraEes CAPITAL PROJECT PROCESS

tD & CPP Overview

troducsion Introduction
Conceptual Design Prevention through Design (PtD) is a comprehensive approach for addressing safety
and health issues by “designing out” hazards and minimizing residual risks. The
Preliminary Design concept involves the consideration of safety and health in the design of a product,
pracess, or system. During planning and design, the safety and health of those
Detailed Design impacted by the design in each downstream lifecycle phase is considered. The project P t

lifecycle starts with concept development, and continues through design,
construction or manufacturing, operations, maintenance, and eventual disposal. The

Procurement

Prevention through Design

Project Execution PtD concept applies to the design of a facility, a material, a process, and a piece of
equipment. PtD includes anticipating manufacturing, construction, operations, and maintenance tasks, identifying related
Commissioning & Closeout hazards, and developing designs and engineering controls to eliminate hazards and protect employees. PtD is a risk
management technigque that has been applied successfully in many industries, including manufacturing, healthcare,
Operations & Maintenance telecommunications, and construction. PtD protects humans and eliminates the need to control exposures during

operations by designing out the hazards using best design practices, risk management, and lessons learned.
Decommissioning

PtD in Practice

Foolhor Content was originally compiled by Dr. John ction industry
fion equipment,

Gambatese, much of is available in PDF form at:  {eesies enais veing

e beideas

PtD in the Project Delivery Process August 2019



https://designforconstructionsafety.files.wordpress.com/2019/09/ptd-in-the-project-delivery-process_august-2019.docx

PtD in Capital Projects Process Website

S U ggeSte d Pt D p ra Ct i Ces Occupational Safety and Health (NIOSH)
ention through Design > PtD in Practice G O O &

A Workplace Safety and Health Promoting productive workplaces /M.
through safety and health research

Topics

Prevention through Design CAPITAL PRO]ECT PROC ES S

PtD & CPP Qverview

PD in Practice Safe Design Examples
Safe Design Examples .
Planning Examples
Processes from Industry
Case Studles General Conditions and Special Provisions v
Toolbox
Technical Specifications ~
NIOSH Homepage Materials
NIOSH A-Z

Construction materials can be hazardous to construction workers if the materials are flammable, contain toxic

substances, or do not meet their specified use requirements.
Workplace Safety & Health

Topics s Ensure that specified materials of construction are appropriate for the flammability hazards which may be

encountered on the work site.
Publications and Products

* Do not specify materials which contain asbestos or other known hazardous substances.

s Ensure that all materials meet the expected environmental and work site conditions.
Programs




PtD in Capital Projects Process Website

Ca S e St Ll d | e S Occupational Safety and Health (NIOSH)
ention through Design > PtD in Practice ﬁ o @ @

A Workplace Safety and Health Prometing productive workplaces /M.
through safety and health research

Topics

Prevention through Design CAPITAL PRO]ECT PROCESS

PtD & CPP Overview

PtD in Practice Case Studies

This page provides real world case studies of prevention through design being practiced in the capital projects process.

Safe Design Examples

Frocessesfrom Industry Electric Wiring Concrete Straps
R Eliminate hazards by placing wiring within floor slab Temporary straps embedded into concrete for fall
rather than in ceiling. protection
Toolbox
Telescoping Cable Trays
New column design allows for construction of canopy Cable trays to support retrofit and carry duct-work
NIOSH Homepage at safe level and then raised to a height later. were constructed on ground rather than in place.
NIOSH A-Z
Soil Retention Stairwell Design
Worlkolace Safety & Health Use of trench boxes and guardrails to protect workers Permanent stairs of the building are redesigned so that
Topics from cave-ins and falls during digging into earth. it can be utilized during construction by workers.
Publications and Products
Programs Parapets Height 3 | Guardra_|l _
Construct parapets of sufficient height on roofs to Use of barriers to protect construction personnel from



PtD in Capital Projects Process Website

Sa m p I e Pt D DOC ume nts Occupational Safety and Health (NIOSH)
ention through Design = Toolbox ﬁ O @ @

A Workplace Safety and Health Promoting productive workplaces /M’.
through safety and health research

Topics

Prevention through Design CAPITAL PROJECT PROCESS

PtD & CPP Overview

Sample PtD Documents

PtD in Practice

Toolbox Organizational PtD Policy B [PDF - 38 KB]

User's Guide to PtD Project PtD Policy B [PDF - 39 KB]

Design for Safety Process Flowchart B8 [PDF - 93 KB]

LEED Certification

Design Safety Checklist I8 [PDF - 107 KB]

PtD Benefit-Cost Model
Sample Risk Assessment Forms I8 [PDF - 18 KB]

Sample PtD Documents
Example Process Integration B [PDF - 94 KB]

Bibliography
Example Design Option Risk Assessment and Mitigation Form B [PDF - 14 KB]
Example Design Alternative Risk Comparison B8 [PDF - 23 KB]
NIOSH Homepage Example Design Alternative Evaluation Sheet I [PDF - 34 KB]
NIOSH A-Z

General Documents
Workplace Safety & Health

Topics

* PtD Appendix B [PDF - 206K]
® PtD Checklist Basic 8 [PDF - 391K]



PtD in Capital Projects Process Website

Pt D Bi bI iOg ra p hy Occupational Safety and Health (NIOSH)

ention through Design = Toolbox ‘i o @ @

M Workplace Safety and Health Promoting productive workplaces /M.
through safety and health research

Topics

Prevention through Design CAPITAL PROJECT PROCESS
PtD & CPP Overview

This bibliography presents representative literature compiled on the topic of Prevention through Design (PtD) and organized
according to areas of focus. Included are journal papers, industry articles, research reports, and on-line references. The
bibliography is representative but not comprehensive; additional documents and information can be found through an

PtD in Practice

Toolbox
extensive fiterature search. To obtain copies of the documents, contact the authors or publisher directly. For updates to the
Users Guide to PtD bibliography, please contact NIOSH.
LEED Certification

Bibliography

PtD Benefit-Cost Model

Sample PtD Documents

PtD Concept g
Bibliography
Impacts & Effectiveness ~
NIOSH Homepage
NIOSHAZ Legal Issues “
Workplace Safety & Health
Tapics Education s

Publications and Products




Change the “gold standard,” by Monday

* The Army Corps of Engineers EM 385-1-1, Safety and Health Requirements
Manual, is OPEN FOR COMMENTS and INPUTS until June 13th,

e |tis in many ways considered “the gold standard,” is largely focused on
construction, and used by many others, including many private firms who want to
be ready for bids.

e Get your comments and inputs in HERE:
https://www.regulations.gov/document/COE-2019-0015-0002



https://www.regulations.gov/document/COE-2019-0015-0002

 The NIOSH Prevention through Design
program is part of the new Emerging
Technologies Branch (ETB), with Dr. Jay
Vietas as Chief.

e What is the Emerging Technologies
Branch?

NIOSH PtD
has a new
home
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The Emerging Technology Branch
Dr. Jay Vietas, PhD, CIH, CSP
Chief of ETB

INDUSTRY 4.0
INDUSTRY 3.0

INDUSTRY 1.0

Mechanization, steam
power, weaving loom

2,

1784

Mass production,
assembly line,
electrical energy

Automation, computers
and electronics

1969

Cyber Physical Systems,
internet of things, networks

=)

NOW

f

Emerging/Innovative Technologies

Advanced Materials
Advanced Manufacturing
Biomanufacturing
Industrial Internet of Things
Smart Sensors

Al/AR/VR

Wearable Technology
Digital Supply Chain
Robotics

Big Data Analytics
Blockchain & Worker Data
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Focus for Occupational Safety and Health (OSH)

0 o0
) e
\O eC
ec““o b‘o\o@l A ed 9
\O N\ a“" g"\“
) ‘\\e hé‘l oﬁad'
N e S Wt ced
V~°b°‘_ot\""s. “‘e\\\g aove® ps
Ot0". AN
PO RO 00t oo W
“6\6“3\ xe¢
o\
oe®
0\09"
xec



24

Emerging
Technologies
Post-Pandemic

 |nvestment in science and technology

— Develop resilience/preparation for next
pandemic

— Issues associated with climate change

e Address domestic production and supply
chain issues

— Flexible and redundant manufacturing

e Remote work and reliance on technology
to connect

— Definition of work, workplace, and
workforce



still face many
hazards from work:
some traditional,
some new, some
yet unknown.

- L - g
' h:';:-:-.-h



National Institute for
Occupational Safety and Health

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.
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