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Work safely. Use the right equipment.

Workers Memorial Day, April 26, 2012

Secretary of Labor, the Honorable Hilda Solis
Remarks at an event in Los Angeles signaling the launch

Implementation

Campaign Name: Safety Pays, Falls Cost
Website: Stopconstructionfalls.com
Tagline: Plan. Provide. Train.

Campaign brand: testimony approach;
factual and serious tone

60 partners — government, unions,
businesses, associations

\” ahead to get the job done safely.
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m - La Si'-:lllld .y Pnn“nn
Join the Campaign to no tiene precio | | WS ia i aauipumens

iDefiéndase! Proteja su salud y la de sus comparieros.
Hable con nosotros para evitar riesgos en el trabajo.
warw.cdC.gov; /spanish/topics/protejase

Stop Construction Falls!

www.stopconstructionfalls.com

TRAIN

everyone to use the equipment safely.




Why Focus on Falls?

Number of fatal injuries in construction by Focus Four injury type

Number of fatal injuries

Source: U.S. Bureau of Labor Statistics, 2011-2021 Census of Fatal Occupational Injuries.
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Falls are the #1
cause of death in
construction, despite
being preventable!



Top 10 OSHA Violations (2021) 5
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9.

. Fall Protection, construction (29 CFR 1926.501)

. Respiratory Protection, general industry (29 CFR 1910.134)
Ladders, construction (29 CFR 1926.1053)

. Hazard Communication, general industry (29 CFR 1910.1200)
Scaffolding, construction (29 CFR 1926.451)
Fall Protection Training, construction (29 CFR 1926.503)

. Control of Hazardous Energy (lockout/tagout), general industry (29 CFR
1910.147)
Eye and Face Protection, construction (29 CFR 1926.102)

Powered Industrial Trucks, general industry (29 CFR 1910.178)

10. Machinery and Machine Guarding, general industry (29 CFR 1910.212)

Source: Occupational Safety and Health Administration. (2021). Top 10 Most Frequently
Cited Standards for Fiscal Year 2021. https://www.osha.gov/topl0citedstandards
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Prevention through Design (PtD) S

Mission: Design out hazards and
minimize risks associated with:

Processes Equipment Products & new
methods technologies



e “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 0
Occupational Safety and Health
Centers for Disease Control and ,
Prevention

/
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Why Prevention thru Design?

Servicing rooftop
HVAC equipment

Fall exposures

“Error trap” for
workers

Design issues?

P ’

No access
No power
No equipment setback from edge- _ -~ _

. | ] HVAC= Heating, Ventilation, and Air
No fall protection Conditioning

=3
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PtD Examples: Asphalt Pavers S

S |

Before and after photos of asphalt fume emissions from highway-class pavers

Source: Cervarich MB [2008] Prevention through Partnerships. PtD in Motion, Issue 2.



PtD Examples: Silica Controls

Table 1 in the construction standard T | SRR
matches 18 tasks with effective dust control i
methods and, in some cases, respirator
requirements.

OSHA FactSheet

0OSHA's Crystalline Silica Rule:

Employers that fully and properly
implement controls on Table 1:

.....

 Are assumed to comply with the PEL

vaarstar

* Not required to conduct exposure
assessments for employees engaged in
those tasks




Moving Upstream

_ Address Hazards Upstream in the process

Decommission
&
Recycle

Operations
&

Business

Concepts

Maintenance

Prevention
through Design Retrofit

Move worker protection from an afterthought to a forethought in
process, product and facility design



* “When you build a new house,
you shall make a parapet for your
roof, that you may not bring the
guilt of blood upon your house, if
anyone should fall from it..”

* The Bible, Deuteronomy 22:8
* Written approx. 1406 BC

* Prevention through design is used in many
countries and is sometimes called “safety in design”,
n «u

“inherently safe design”, “construction design
management”, or “design for safety”
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PtD Motivation

Hierarchy of Controls

Physically remove
the hazard
Substitution —

Isolate people
from the hazard

Most
effective

Replace
the hazard

Administrative
Controls

Protect the worker with
Personal Protective Equipment

Change the way
people work

Least
effective

8 deaths described in NIOSH Alert (90-100)...

1 FACE report fatality a 24-year-old male plumber died when he fell through an unguarded skylight opening to a
concrete floor approximately 22 feet below. The victim and a coworker were installing plumbing fixtures on the roof of a
new building.

2 FACE report fatality an 18-year-old male sheet metal helper died after he fell through a skylight opening to a
concrete floor 33 feet below. The victim was working as a member of a crew engaged in replacing corrugated metal roof
sheeting and installing chain-link fencing material on top of 3- by 8-foot fiber glass panels used as skylights.

3 FACE report fatality a 39-year-old male electrician’s helper died when he fell through a domed, smoke-vent skylight
to a concrete floor 16 feet below. Using a 1-inch-diameter rope, the victim and one coworker had lowered an old electric
sign to the ground from the side of an unoccupied single-story building.

4 FACE report fatality a 26-year-old male roofer died when he fell through a domed smoke-vent skylight to a concrete
floor 25 feet below. The victim and two coworkers were installing a spray-on roof covering. The two coworkers were applying
sealant, and the victim was applying granular material.



CPWR Webinar

CPWR Research Findings

Prevention Through Design —
Knowledge, Use, and Barriers

Bill Wright, Communications Director
bwright@cpwr.com
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Research Approach

Conducted by Dodge CPWR

Online survey Nov. 2021 e 10 Interviews in early 2022

. : * 1 professor, 1 insurance, 1
210 architects and 122 engineers association. 3 GCs. 4 SCs
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How Do People

Understand PtD?
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Do People Understand “PtD”?

Awareness Among All
Respondents e Architects  Engineers

o -

mENo mYes

THE CENTER FOR CONSTRUCTION
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Interview Comments — Define “PtD”

Information gathered from all affected parties, from manufacturing through installation and
maintenance. Input and thought put into the installation and completion of projects.

Trying to manage or change risky environments to reduce the amount of risk.

Proactive elimination of hazards through engineering.

A collaborative process between owner, general contractor, design team and subcontractors to
ensure they’re making something safely buildable that will be safe for occupants, future

occupants, maintenance, etc.

The question is not how to build safely, it’s how to get things done, and doing it safely is part
of that.
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PtD In Practice
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PtD In Practice

PtD Design Practice Activity

Identify Opportunties for Prefabrication During

0 :
Schematic Design 41% Engineers

Explore How to Reduce Hazards and Protect Health 0 0
& Safety During Building Construction 40% 89%
Perform Constructability Review During Schematic
Design to Plan for Optimizing Worker Safety 4590 87%
During Construction

Seek Input on Hazard Reduction from GC/Key 0

Trades Early in Design 45% 85%

Perform Safety Design Reviews During Schematic 0

Design to Explore How Building Will be 3690 82%
Constructed to Improve Construction Worker Safety

= Sometimes  m Frequently cPWR [@

RESEARCH AND TRAINING



PtD In Practice

Use PtD
94% 899  92%
] I I I
Architects Engineers

m Use PtD Based on Definition Provided

m Use PtD Based on Doing at Least One of the Five Design cpwr [@
Practice Activities
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Ostacles to Wider
Use of PtD




Top Barriers to Practicing PtD

Architects

Concern About Taking on
Construction Liability as a
Designer

Lack of Client Interest

Concern About Additional Cost

Too Many Competing Priorities
During Design

Too Little Knowledge About How
to Improve Safety in Buildings

50%

47%

41%

40%

80%

Engineers

Concern About Taking on
Construction Liability as a
Designer

Lack of Client Interest

Too Many Competing Priorities
During Design

Concern About Additional Cost

Truncated Design Schedules

41%
40%
38%
36%

34%

THE CENTER FOR CONSTRUCTION
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Interview Comments — Obstacles, Challenges

Lack of concept awareness.
People don’t know what PtD is. Our design manager didn’t know.
Field and engineer might not understand each other.

Nobody wants to pay for it. Everybody wants people to work safe but no one wants to pay
for it.

It’s about the bottom dollar; cost.

Some designers intentionally avoid PtD conversation because some people automatically
assume they’ll have a liability and responsibility if something goes wrong post-build.

Designers and architects tend to fall back on liability and litigation [when explaining why
they don’t use PtD].
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Drivers That Would Encourage Wider PtD Use

Rated Highly/Very Highly Influential

Architects Engineers
Greater Ability to Attract New 5 _
BUSiness 61% Owner/Client Request 71%
Insurance Incentives 61% Insurance Incentives 58%
: Guidance on Controlling
0) 0)
Owner/Client Request 61% Liabilities 49%
Guidance on Controlling 5 More Information About How 5
Liabilities oY to Practice It 44
More Established Benefits 58% Improved Relationship With 43%

Existing Clients

THE CENTER FOR CONSTRUCTION
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Types of Information That Would Encourage PtD Use

Information About Degree to

Which Use of PtD Impacts my -7%
L 72%
Liability
Guidance on How to Start - 68% N
Implementing PtD 51% m PtD Practitioners
Case Studies of Successful - 66% - Resppndents*Who Don't
PtD Projects 45% Practice PtD

(Mostly architects)
Data on Benefits From Using - 69%
PtD 43%
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- b Challenging today.
Uaco S Reinventing tomorrow.

Safety in Design




What is “Safety & Health in Design”?

o It'smore a “State of Mind”than just a “Process”to follow
e It’s about:
* Applying the Principles of Prevention to the way we
design for:
« Safety and health in construction
« Safe use, cleaning and maintenance
e Safe decommissioning
e Delivering best practice design solutions - every time
e Giving our designers the opportunity to be creative,
Innovate and challenge design norms
e Delighting everyone as a result of all of the above
o It is NOTabout doing the minimum to meet legal
compliance




Working Safe

High
Conceptual Design
= Detailed Engineering
A
=t
]
= Procurement
=
=
2
= Construction
E
=L
Start-up
-
Low

Project Schedule

Szymberski 1997

Best Opportunity to Address HSE Early




What is the Concept for Design Safety?

« Layersof Inherent, Passive, Active, or Procedural Controls will Reduce the
Risk in a Hierarchy

T
— T S
— i Lt L - %
o e AT gt =
e i F

% \ Inherent ) Passive
) N k b A %)m A

. Hom PowerPoint.: A Review of Major
@ " Accidents and Hazards, and

ae® 8  Conceptsin Inherently Safer Design”
by Jacobs Project Manager, Neil
King (2014)




HSE In Design Plan —How do we Implement

e Project Specific—HSEID Plan
e (Conduct a HAZID (Hazard Identification)

review early in design when layout is available.

Invite the Architect and CM to the review to
assure that safe construction practices are
considered in early design.

e (Conduct systematic constructability reviews
early in design. Thisincludes construction
documents, technical specifications and bid
schedule.

 The objective isto be proactive in design so
that construction is not reactive.

1.0
2.0
3.0
4.0

5.0
6.0
7.0

8.0

9.0

10.0
11.0
12.0
13.0
14.0
15.0
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Architectural Safety in Design

e “Design with the End in Mind”... but also design with Construction in
Mind/!

Make the HAZID part of the Project’s normal Design Planning and
repeat at Project Milestones

Visualize Design through multi-discip/ine BIM model
o [dentify tie-off points
o Ergonomics

Exterior Building Elements to Explore
o Roofs, Foor Slabs, dadding, Stair Towers

Interior Fit-out Elements for Consideration
o Pits/Slab leave-outs, Qurbing




Roof Design

o Parapets
o Preferred over rails and tie-offs
o Design for 427 (everywhere)
o Allow for slopes required for drainage

e Flat Roof
o Preferred for both construction and future
maintenance operations
o [/f possible, bring HVAC gear inside and limit
equipment on the roof

e Curved Roofs

o Aesthetically pleasing but problematic
o Provideintegrated large scale gutters




Structural Hoor Slabs
e Hevated Slabs

 Most Common Approach in US Market
Metal Decking

Rebar, Studs

Poured Concrete

Shoring

e Alternative Approach:Precast Concrete
o Appropriate for specific building typologies
o Common usage in Eliropean Construction Industry
o Modularized




Cladding Strategies

e Design Aesthetics
e /deation to consider
construction methods

e Traditional Approaches
o /nsulated Metal Panel (IMP)
o Curtain Wall
o Typically Stick-Built

* Modularization/ Panelization
o Hoorto floor
o Limit work at building boundary
o Fasterclose-in time = safer site




Stair Towers

 Modular Stair Towers
o Off-Site Construction - Safer
o Schedule Stairsto arrive on site early to forego the
need for scaffolded assemblies

e Place Windows in Stair Tower
o Once building is enclosed, stairs can be very dark
until lighting is installed (temp lighting is /ess
even)
o Being able to see outside may have other safety
advantages

« Combine Safety in Design to entire Envelope

i




Pits in Concrete Slabs

e Interior Fit-out for Commercial and
Industrial Applications

* Pit-Mounted Equipment
e Foor Scales

e Loading Docks

o Pit-mounted
o Vertical Storing




Qurbing

« Utility and Process Equipment
often need to be elevated onto
Housekeeping Pads or Curbs

* Consider using a Built-in Curb, or
curbing that is provided by the
Equipment Manufacturer

* Concrete Pads are commonly used
and are Robust, however they
create atripping hazard during
Construction and in Operation




- b Challenging today.
Uaco s Reinventing tomorrow.
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From Protection to Prevention

Best Practices

Photo TJ Lyons

TJ Lyons CSP
Safety Director — NY

tlyons@gilbaneco.com
1-518-948-0620

Gilbane Building Company
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PtD during Design

Photo courtesy CDC/NIOSH




Design Inset Hole Covers
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Inset Hole Covers
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PtD when planning
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PtD = Risk Management to Risk El
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The Barrier
“We have always done this way”




Prevention on ANY surface
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Prevention on ANY surface
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Simple Steps...

Photo TJ Lyons Photo TJ Lyons



Tie Prevention to Efficiency
Not Safety...

Photo TJ Lyons

Photo TJ Lyons
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Use Contractual Obligations

Courtesy Dave Elrod DPR



e conditions does not exist the incident does not occ

Photo TJ Lyons



Prevention Through Desigh Resources

Jose Herrera
Occupational Safety & Health Specialist



Disclaimer

THIS U.S. DEPT. OF LABOR OSHA PRESENTATION IS FOR INSTRUCTIONAL /
EDUCATIONAL, NON-COMMERCIAL PURPOSES ONLY

SOME MATERIAL MAY BE SUBJECT TO COPYRIGHT AND TRADEMARK
PROTECTION.

COPYING AND DISTRIBUTION OF SUCH MATERIAL IS NOT AUTHORIZED
WITHOUT PERMISSION

B Ogcupetional
Safety and Health
Administration
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Remembering Lost Workers Edwin Ordonez (28) Trampas Wayne Penny (44 Craig Adams (43) Samuel Soll

o ‘TAKE ACTION

Find Calendar of Events

-
i

WORKPLACE
SAFETY REMINDER

File a Complaint

Use a safety harness and Report a Fatality or Severe Injury

anchored lifeline when entering
a bin,

Submit 2022 Injury and lliness Data

SignMeUp  More Reminders w

SAFE
WORKPLACE

GOOD
HEADSPACE

NEWS

March 21,2023

Federal investigation of teen worker’s fall
‘Workplace stress and mental health Encuentra publicaciones en Espatiol from New Castle store roof finds Georgia
resources

contractor violated child labor, overtime,
worker safety laws.

March 21, 2023
US Department of Labor certifies Maine's

completion of developmental steps of

TWEETS
o= °
| ] Join the over 330,000 subscribers to

our Englich and Spanish bi-monthly newsletter

resources. Never miss Impo
againt Sign up here [

Every worker has workplace rights

NATIONAL i caLL
1488.372.7888
HOTLINE

) TEXT
“BaFroa” (233733

m reew
humentrafickingholine org

I covio- 10 resources
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Fall Prevention Oil and Gas
Hazard Communication Warehousing

Suicide Prevention
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Occupational Safety and Health Administration CONTACTUS FAQ ATOZINDEX LANGUAGES

OSHA STANDARDS ENFORCEMENT TOPICS HELP AND RESOURCES w NEWS w Q

Home | Construction Industry

Construction Industry

U.S. Department of Labor Issues Final
Rule on Cranes and Derricks Used in

Railroad Roadway Work

Construction is a high hazard industry that compnses a wide range of activities involving construction, afferation, andior repair. Construction workers engage in many activities that may
expose them to senous hazards, such as falling from rooftops, unguarded machinery, being struck by heavy construction equipment, electrocutions, silica dust, and asbesios

The information, tools. and resources provided in these Construction Indusiry web pages are designed to assisi those in the industry - whether worker or employer - fo identify, reduce,
and eliminate construction-related hazards.

Regulatory Guidance Qutreach Efforts Special Initiatives
20 CFR 1926 Standard Compliance Infrastructure Safely and Health Communication Towers
Cranes & Derricks « Lethars of |nterpratation Fall Prevenfion Campaign Highevay Work Zones
Confined Spaces « Construction Memos « Mational Safety Stand-Down Preventing Backovers
Trenching and Excavation « Directves Training and Outreach Iﬂmﬁ.ﬁ.ﬁuﬂm—l
Silica Publications Nail Gun Safaty Pravention through Design (FtD)
OSH Act

i

Engineernng Investigation Construction Advisory What's New Contact Us
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Construction Industry | Ot

Other Resources

Prevention through Design (P1D)

Construction Workplace Design Solutions. OSHA encourages design professionals fo incorporata safely in design
1o faciiitate safe construction, as far as possibie. PID has the potential for reducing injuries and fatalites at
construction sites by incorporaling fealures during the design phase that will enhance consiructabiiity. PID will
result in fewer delays in construction due to injuries, and savings in workers compensafion premiums. Employers
should have a system in place whera safety and health professionals work viith design engineers in “designing
out” hazards throughout the design phase of their products

= Aliance Program Construction Rounatable.
o Design for Construction Safety
» NIOSH Pravention through Design (PID)
o Preventing Fails from Heights through the Design of Embedded Safely Fealures. Workplace Design
Solution
= Buy Quiet web resources, A Spanish version is also avaliable Prevention inifiative which encourages
companies to design, purchase of rent quieter machinery and tools to reduce worker noise.

ﬂ OSHA Dictionaries
'L___ English to Spanich (Construction Industry
= tarms) - Terminos de la industria de la
A Construceion (npsés a Espalol) (POF),
[
S==—==——  Spanish to English - (Diccionario de OSHA-

Términos de |a Industria de la Construccian
] Espafiol a Inglés)) (PDF}

Expert Advisors

Asbestos Regulation Cadmium Biological Monitoring Lead in Consiruction Ofher Industry eTools and
For general industry, construction, January 1, 1999, Cadmium Helps employers understand and Expert Advisors
and maritime Standard comply with OSHA's regulations

OSHA eTools
Construction eTool (en Espafiol) Ergonomics. Scaffoiding eTool
= Elscliical Incidents Solutions for Electrical Contractors « Supported Scaffold
= Falis = Matenals Handing: Heavy Liing = Suspended Scaffold

Improper Scaffold Construction
Misuse of Portable Ladders

Installation and Repawr: Using Tools

Prefabrication Other Related eTools

= Trenching and Excavation = Supplemental Information. Tool index = Eiedric Powers Generation, Transmission, and
= Unguarded Protruding Stee! Rebars Distribution
= Vehicies = Respiratory Protection

= Steel Erection

Additional Resources

[EEZ N10SH Sound Level Meter App: Mobile app for I0S devices that can measure sound levels In the workplace.

Workers' Compensation Costs of Falls in Construction (PPT). Looks at workers' compensation data for injuries resulting from falls from elevations, ladders and
scaffolds for construction workers in roofing and carpantry. The data are coliacted ffom insured employers in 38 states, a group which comprises approximately 1/3 of total
workers' compensation benefits.

OSHA Construction Alliances. Provides a listing of signed alliances specific to canstruction, each providing information, guidance, and access ta raining resources that will

help protect employees” health and safety.
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Construction Industry / Other Resources

Other Resources

Prevention through Design (PtD)

Construction Workplace Design Solutions. OSHA encourages design professionals to incorporate safety in design
to facilitate safe construction, as far as possible. PID has the potential for reducing injuries and fatalities at
construction sites by incorporating features during the design phase that will enhance constructability. PtD will
result in fewer delays in construction due to injuries, and savings in workers compensation premiums. Employers
should have a system in place where safety and health professionals work with design engineers in "designing
out" hazards throughout the design phase of their products.

= Alliance Program Construction Roundtable.
o Design for Construction Safety
= NIOSH Prevention through Design (PtD)
o Preventing Falls from Heights through the Design of Embedded Safety Features. Workplace Design
Prevention through Design Solution.
' o Buy Quiet web resources. A Spanish version is also available. Prevention initiative which encourages
companies to design, purchase or rent quieter machinery and tools to reduce worker noise.

—— OSHA Dictionaries

(; English to Spanish (Construction Industry
R — terms) - Términos de la Industria de la
:‘ Construccion (Inglés a Espafiol) (PDF).

[ —— Spanish to English - (Diccionario de OSHA -

Términos de la Industria de la Construccion
(Espafiol a Inglés)) (PDF).




Continual Updates

= Visit OSHA’s website to sign up to receive OSHA information:
— QuickTakes biweekly newsletter (287,000+ subscribers)
— Tip of the Day (33,700+ subscribers)

— www.osha.gov/contactus
* Follow OSHA on social media
— Twitter: @OSHA _DOL (21,500+ followers)

— Facebook: Follow the Department of Labor page
— YouTube: USDepartmentoflLabor

B Ogcupetional
Safety and Health
Administration



NIOSH PtD Website

Workplace Safety & Health
Topics

Prevention Through Design
Guidance & Publications

Green, Safe and Healthy
Jobs

Partnerships and
Collaborations

Other PtD Resources
News & Events

PtD Workshop

For more details on PtD,
including Sector-by-Sector
recommendations and an
interactive Strategic Goals
list, please see the NIOSH

Program Portfolio page for
PiD.

Related Topics

Agriculture
Construction

Green Construction

Promoting productive workplaces / M ®
through safety and health research

NIOSH > Workplace Safety & Health Topics

PREVENTION THROUGH DESIGN

On this Page

* Program Mission
* Defining PtD
= Approach to PtD

Prevention through Design

Overview

One of the best ways to prevent and control occupational injuries, illnesses, and fatalities is to "design out” or minimize hazards and risks. NIOSH leads a

national initiative called Prevention through Design (PtD). PtD's purpose is to promote this concept and highlight its importance in all business decisions.

Program Mission

btalities through the inclusion

For more information, please visit |
cdc.gov/niosh/topics/ptd
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http://www.cdc.gov/niosh/topics/ptd

Prevention through Design Award

2021 Winner: 2022 Winner:
Fred Manuele, PE., CSP Dr. Georgi Popov

2021 INAUGURAL 2022
Prevention through Design (PtD) » Prevention

Award Recipient - through
- Design (PtD)

Fred A. Manuele, PE., CSP

y A4 Y ) Award Recipient
“ i - Dr. Georgi Popov

The PtD Award is a collaborative
The PtD Award is a collaborative | . T _-.‘J' | effort of Nl[—lea -""-559- and NSC
effort of NIOSH, ASSP, and NSC

The 3" Annual award ceremony done live at the National
Safety Conference in New Orleans in October 2023

I Now accepting nominations at: cdc.gov/niosh/topics/ptd/award/default.html I

65



NIOSH Workplace Design Solutions

Supporting Prevention through Design
(PtD) Using Business Value Concepts

Preventing Falls through the Design of
Roof Parapets

Preventing Falls through the Supporting Prevention
(]_) 4 I } Design of Roof Parapets (l}t l ) through Design (PtD) Using
LU i Business Value Concepts

Summary
z Prevention throuah

cdc.gov/niosh/docs/2014- = _ cdc.gov/niosh/docs/wp-solutions/2015-
108 198

Preventing Falls from Heights through the
Design of Embedded Safety Features

Preventing Hazardous Noise and Hearing
Loss during Project Design and Operation

place
design solutions

Preventing Falls from Heights

PtD through the Design of
e Embedded Safety Features

and Operation

Design P cdc.gov/niosh/docs/2016-

Description of Standards

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

PtD Resources: NIOSH Education Modules

Architectural Design and
Construction

Architectural Design ahd Construction \ 1 LL) Structural Steel D.esign
BECT- T | o
Mechanical-Electrical Systems Reinforced Concrete Design
.T‘ ; i
Mechanical-Electrical S\;stems Reinforced Concrete Design
| ¢ | o

PtD Guidance & Publications: Training Materials
cdc.gov/niosh/topics/ptd/pubs.html
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Education: Textbooks & PtD

Makin g AL DA
Healthy
Places

SECOND EDITION

DESIGNING AND BUILDING FOR
WELL-BEING, EQUITY, AND SUSTAIRABILITY

Second Edition

Risk Assessment

A Practical Guide to Assessing
Operational Risks

Georgi Popov * Bruce K. Lyon
Bruce D. Hollcroft
“Maghly recommended” Fred Manuele

WILEY

[ WATER SUPPLY and

WASTEWATER REMOVAL

Water and Wastewater
Engineering

THIRD EDITION

Advanced
Safety
Management

Focusing on Z10.0, 45001, and
Serious Injury Prevention

FRED A. MANUELE

WILEY

Amit Bhattacharya
James D. McGlothlin

Young | Munson

J':'L'J .*Irf roduci fo

FLUID MECHAHICS

Engineering
Mechanics and
Design
Applications

Afs Friad

-
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Published articles

J OURNAL

AFETY

RESEARLCH

Professional:

Journal of the American Society of Safety Engineers

A Matter of Policy
Diffusion in
Practice

Research to Practice
The Power of
Collaboration

Eliminating Risk
Designing for Safety

Education
Unlocking the
Concepts

Design Methods
Removing Risks

Business Case
Opening
New Doors




Policy: ANSI/ASSO Industry Standards

| zi00 | 2590.3

Occupational Health and Prevention through
Design

Safety Management Systems

ANSI/ASSP 710.0-2019
Occupational Health and Safety
Management Systems

ANSI/ASSP Z590.3-2021

Prevention through Design

Includes Exclusively
PtD

AMERICAN SOCIETY CF AMERICAN SOCIETY OF



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

UscBC 4 .
o Sl -
through Design
40-49 points 50-59 points 80+ poinis

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

The Credit & Worksheet
www.usgbc.org/credits/preventionthroughdesign

Webinars

#1: www.usgbc.org/education/sessions/life-cycle-safety-basics-and-connections-
sustainability-6679047

#2: www.usgbc.org/education/sessions/leed-pilot-credit-prevention-through-design-
ptd-background-requirements-10947289
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http://www.usgbc.org/education/sessions/leed-pilot-credit-prevention-through-design-ptd-background-requirements-10947289
http://www.usgbc.org/education/sessions/leed-pilot-credit-prevention-through-design-ptd-background-requirements-10947289

Education

A PtD Risk Assessment Course from the ASSP

www.assp.org/education/online-learning

PtD Webinars for Green Building Design from the USGBC

Link: Life Cycle Safety: Basics and Link: LEED Pilot Credit Prevention through
Connections to Sustainability Design (PtD) Background & Requirements

Repository of Articles, Guides, Checklists, Design Tools, and Slide decks

www.designforconstructionsafety.or
g

Hosted by Dr. T. Michael Toole, Dean of the College of Engineering, University of Toledo
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ASU PtD Workshops

m Ira A. Fulton Schools of Engineerin
Prevention through Design

Arizona State

Universit

D r. Ed d G | bso n a n d D r. DaVId G ra u | ' A  PiD5yearinitiative  PID Workshop 2022 PID Workshop 2021 PtD Workshop 2020

of Arizona State have had a PtD
emphasis in their Global Safety
Center for years.

o Prevention through Design Initiative
Workshop participation is close to

no-cost. Presentations from 2020, (2020%?(324}
2021, and soon, 2022, are freely
available.

Lessons from U.K. researchers
were presented on 5/26/22, which
confirmed the 6 to 7 times life
saving figures.

ira A.Fulton Schoois of
PSU Engineering We built that.

Arizona State University e PP U

NATIONAL ACADEMY
OF CONSTRUCTION

https://ptd.engineering.asu.edu/



https://ptd.engineering.asu.edu/

New PtD YouTube Channel

Il

b & ® 2

(D]
©

2 YouTube

Home
Explore
Shorts

Subscriptions

Library

History

Sign in to like videos,

comment, and subscribe.

@ Signin

EXPLORE

o

2000

Music

Sports

Gaming

Movies & Shows

News

Search Q L : @ signin

% Prevention through Design  [FFRRr=—_—_—__

Arizona State pip |ptiative, sponsored by NIOSH |[itateteln
University
Prevention through Design, ASU, sponsored by NIOSH
PtD 5 subscribers m
HOME VIDEOS PLAYLISTS CHANNELS ABOUT -'L_f-\

PtD Workshop 2022 P Play all

Introduction to the Workshop : Dr. David Grau, Welcometo i Dr. Matt Hallowell - Energy-  : Dr. Andrew Griffith - Driving  : Data Supporting PtD, Q&A

by TJ Lyons PtD 2022 workshop Based Hazard Recognitioni... Superior Construction Safet... session
Prevention through Design, ASU, ... Prevention through Design, ASU, ... Prevention through Design, ASU, ... Prevention through Design, ASU, .. Prevention through Design, ASL, ...
20 views * 3 months ago 3 views * 1 month ago 32 views * 2 months ago 69 views * 2 months ago 4 views * 1 month ago

Prevention through Design, ASU, sponsored by NIOSH - YouTube



https://www.youtube.com/channel/UCnT1Jrm80ockMGbds0ge6Lw

PREVENTION THROUGH DESIGN (PTD) IN THE PROJECT
DELIVERY PROCESS

A PtD Sourcebook for Construction Site Safety

By:
John Gambatese, PhD, PE(CA)
School of Civil and Construction Engineering
Oregon State University

January 2019

gﬁﬁd Oregon State
& University

www.designforconstructionsafety.org




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, 2 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 StiDeRulE, 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

*Overview

+ 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/

CPWR Planning/
PtD Resources

https://www.cpwr.com/research/
prevention-through-design-
resources/

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

CPWR [@® -

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

RESEARCH TRAINING SERVICE

Home : Research » Prevention through Design Resources

Prevention through Design Resources

Prevention-through-Design (Pt aims to prevent work-related illnesses, injuries, and fatalities by recognizing and
proactively elfminating hazards early in the design phase of construction projects. Because of its proven effectiveness
in controlling health and safety risks, CPWR has supported research to promote the concept and develop resources to
facilitate the implementation of PtD, as listed below:

ON CPWR.COM
(listed alphabetically, after the initial bibliography)

Topics in Construction Safety and Health — Prevention through Design
CPWR

This annotated, interdisciplinary bibliography, part of a series on key topics in construction safety and health,
provides citations for and summaries of research on PtD.

Applying Prevention through Design (PtD) to Solar Systems in Small Buildings

Hyun Woo Lee, John Gambatese, Chung Ho. CPWR Small Study, zo17

The research team for this Small Study interviewed workers, contractors and engineers in the industry to identify
choices during the design process that can reduce worker exposure to injury during construction.

Best Built Plans
One part of the Best Built Plans Materials Handling Contractor Planning Tool shows how planning to reduce manual
materials handling can improve construction performance.

Construction Solutions
The Construction Solutions research project buillt upon the success of an online controls database (based on the
hierarchy of controls) and expanded to a comprehensive program encompassing several intemelated projects.

Health Hazard Controls Industry Diffusion: Evidence-based Intervention Strategies
This research project, begun in 2019, will develop strategies to improve diffusion of Provention through Design (PtD)
and its work to prevent injuries, illnesses, and deaths by “designing out™ hazards.

Mejorar la productividad y cumplir con los plazos
Esta parte de la herramienta de planificacién para contratistas del Best Built Plans muestra cdmo la planificacion para
reducir el manejo manual de materiales puede mejorar el rendimienta de la construccidn.

Occupational Safety and Health in Green Buildings: LEED PtD Pilot Credit Analysis

Michael Behm, Annie Pearce. CPWR Small Study, o017

Using case studies of two European construction projects that pursued a Prevention through Design pilot credit, as
well as surveys and interviews with domestic building industry stakeholders, this CPWR Small Study explored why LS.
adoption of the credit has been limited.

Owners' perceptions of barriers to Prevention through Design diffusion
John A. Gambatese, T. Michael Toole, and Deborah A. Abowitz. Journal of Construction Enginesring and Management,
July zo17

NEWS & EVENTS

A-Z Index Lista de recurses en espafiol

O RESEARCH

Research Projects

Data Center

Research to Practice
(r2p)

Training and Awareness
Programs from Research

Management Resources
from Research

Hazard-Specific
Resources & Training
Tools

Liberty Mutual Safety
Innovation Award

ABOUT CPWR



https://www.cpwr.com/research/prevention-through-design-resources/
https://www.cpwr.com/research/prevention-through-design-resources/
https://www.cpwr.com/research/prevention-through-design-resources/

CPWR Planning/PtD Resources: Webinars

e Applying Prevention through Design (PtD) to Solar Systems in Small Buildings
Play Recording

 Health and Safety Risk Reductions Using Pre-fabricated Concrete Formwork Systems
Play Recording

* Incorporating Informational Technology Into Creating Innovative Construction Products
Play Recording

 Near Miss Information Visualization Tool in BIM for Construction Safety
Play Recording

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING


https://youtu.be/nRuyKf1w2yk
https://youtu.be/0-ByjnXb4Yw
https://cpwr.webex.com/cpwr/lsr.php?RCID=7df2e03666349a42e4f83457441d762d
https://youtu.be/1N89QVS8jS8

CPWR Planning/
PtD Resources

NORA Construction Sector Council Falls
Work Group Interim* Fall Prevention
Checklist for Architects and Design
Engineers

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

Interim* Fall Prevention Checklist for Architects and Design Engineers

*Thic rharklist ic correntiy in =
I'Ms CRecklst s curmentiy in the [

rocess af being finalized and will be re-released once updated.

Use this checklist to prevent many common fall exposures during commmercial construction and

maintenance of buildings. Prevention through Design [PtD) recognizes that architects and design
engineers have the ability to brmctr’uen‘y “design out” potential hazards to elimingte or minimize the risk
and improve workers® safety and heaith. Hence, this checklist, during the planning and design phase and
beyond, should assist architects and design engineers in order to identify and eliminate some of the
patential hazards mast commonly found in building construction and maintenance.

Component

Design Risk

Potential Hazard

PD Controls

Action by

Roof Openings
[skylights, roof
hatches, solar
tubes, exhaust
fans, etc.)

Falling through the
roof openings during
installation or
maintenance.

Mo or inadequate fall
protection systems for
fall from elevation
{roof openings).

Permnanent guardrails around
openings

Skylights to have guardrails,
load bearing mesh, or certified
Elass covers

Group roof openings together
to create one larger opening
rather than many smaller
openings

Safety grab bar for hatch
BLCESS

Locate roof access away from
leading edges

Adeguate space around roof
hatch to allow personnel
movement

[ Architect

= Design
Engineer
{structural)

Roof Edges
[elevated
levels/changes
in elevations)

Falling off the open
edges during
construction if they
are not adeqguately
guarded.

Mo or inadequate fall
protection systems for
fall from elevation
{roof edges).

Dresign minimum 427 height
parapets or railings at all roof
edges

Indude embedded anchor
points:

- located to enable the end
user to perform regular
maintenance tasks safely

- Get a fall protection
supplier/designer involved in
the plan review

Provide safie access directly to
all roof levels or from level to
level [protected ladder, ships
ladder, stairs)

[ Architect

A Design
Enginesr
[structural)

Windows,
Balconies,
Elevated Patios

Prior to installation
of upper story
windows, low sill
heights add to the
chance of falling
through the window
openings, or fall from

Mo or inadequate fall
protection system for
fall from elevation.

Design windowsills to be 427
minimum above the floor level
[i.e., act as guard rails during
construction)

Indude window washing
equipment safety anchorage
points in design, and

[ Architect

[ Design
Enginesr



https://www.cpwr.com/wp-content/uploads/Interim-NORA-PtD-checklist-for-Falls.pdf
https://www.cpwr.com/wp-content/uploads/Interim-NORA-PtD-checklist-for-Falls.pdf
https://www.cpwr.com/wp-content/uploads/Interim-NORA-PtD-checklist-for-Falls.pdf

CPWR Planning/
PtD Resources

Written Fall Protection & Rescue Plan

This generic plan, available in English or Spanish,
can be printed out and filled in with details from
your job site(s).

Small Contractor Fall Prevention Planning
Resources

Simple resources for small contractors to plan for
fall prevention and protection (also available in
Spanish)

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

. r THE CENTER FOR CONSTRUCTION
CPWR [. RESEARCH AND TRAINING

FALL PROTECTION PLAN

CPWR - The Center for Construction Research and Training created this document as part of the
National Campaign to Prevent Falls in Construction to provide companies with guldance on how to develop or
enhance their site-specific fall protection plans. While OSHA only requires a written fall protection plan for
employees engaged in leading edge work, precast concrete erection work, or residential construction work who
can demonstrate that it is infeasible or it creates a greater hazard to use conventional fall protection equipment
[See 1926.501(b)(2), (b){12), and (B){13}), CPWR believes that developing and implementing a detailed fall
protection plan is essential to protect all workers at risk for a fall. We encourage you to use any and all sections
that are applicable to your jobsite|s).

Note: blue text indicotes that o word con be found in the glossary ot the end of this pocket.

For more information about the National Campaign to Prevent Falls in Construction, including how to
participate in the annual Safety Stand-Down, visit stopconstructionfalls.com.

Job Name:

Jobsite Phone:

Job Address:

Job Foreman:

Qualified Person:

1. JOBSITE/BUILDING DETAILS

Use the following page to sketch and note the important details of the jobsite. Be sure to consider:

» Type of jobsite or bullding (e.g. two-story residential home, commercial high-rise, highway work)
Type of work being done (e.g. framing, roofing, electrical, restoration)
Prevention through Design measures already in place (e.g. permanent railings or permanent ladders)
Relevant work surfaces & building materials (e.g. abrasive concrete edges, slippery floors)
Estimated duration of job (should you consider longer-term solutions such as scaffolding vs. moveable
liFs?)

& & & @

PLAM. PROVIDE. TRAIN. Three simple steps fo preventing falls. A



https://stopconstructionfalls.com/generic-written-fall-protection-rescue-plan/
https://stopconstructionfalls.com/prevent-falls-training-other-resources/plan-provide-train/step-1-plan/
https://stopconstructionfalls.com/prevent-falls-training-other-resources/plan-provide-train/step-1-plan/

CPWR Planning/PtD Resources

Best Built Plans — Manual Materials Handling Planning Tool and Interactive Training Components
Information and planning resources to help a contractor develop a plan to reduce manual materials
handling and related injuries and engage all levels of their work force in the process.

EE?LTT Hierarchy of Controls for Manual Materials  CPWR [@ @ Bidding
N~ PLANS  Handling to Reduce Strain & Sprain Injuries  mecmroncossmucnos —

RESEARCH AND TRAINING

MOST RISK REDUCTION

Elimination: Physically remove the hazard (e.g., deliver and store material near

work to avoid lifting and carrying)

BEST: Elimination or Substitution Substitution: Replace the hazard (e.g., use smaller or lighter-weight materials) PI’E-] ob
Stage: Bidding + Pre-Job e
Who's Involved: estimator, project manager, supervisors, suppliers

BETTER: Engineering Controls

Engineering Controls: Isolate people from the hazard (e.g., provide/use lifting

. equipment for materials > 50 Ibs.)
GOOD: Stage: Bidding, Pre-Job, On-the-Job @ On-thﬂ-l ﬂh

Administrative Controls Who's Involved: estimator, project manager, supervisors, suppliers

Administrative Controls: Change the way work is done [management] (e.g., assign more
workers or rotate tasks)

Stage: On-the-Job
MINIMAL: Who's Involved: project manager, supervisor, workers Lnﬂk Ba{:k

PPE & Work Practices: Change the way work is done [individual workers] (e.g., use proper lifting
techniques, two-person lift teams, keep walking paths clear)
Other Stage: Pre-Job, On-the-Job

Who's Involved: project manager, trainer, supervisor, workers
PPE & Other Protective Measures: Protect the worker without addressing the hazard (e.g., impact C P WR .
resistant gloves, Stretch & Flex programs)

Stage: On-the-Job
Who's Involved: project manager, supervisor, workers

LEAST RISK
REDUCTION

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING



https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/best-built-plans/

THANK YOU!

Questions?

TTTTTTTTTTTTTTTTTTTTTTTT
RESEARCH AND TRAINING
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