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= C/B‘n»sﬁidering Safety During Design Offers
the Most Payoff

9"\ Conceptual Design

Detailed Engineering

Procurement
\ Construction

Project Schedule

Ability to
Influence
Safety

Start-up

Low

1 Szymberski (1987)

DESIGN CAN INFLUENCE CONSTRUCTION
SAFETY1%.2

22% of 226 injuries that occurred from 2000-2002 in Oregon, WA
and CA linked to design

42% of 224 fatalities in US between 1990-2003 linked to design

In Europe, a 1991 study concluded that 60% of fatal accidents
resulted from decisions made before site work began

! Behm, “Linking Construction Fatalities to the Design for Construction Safety Concept” , 2005

2 European Foundation for the Improvement of Living and Working Conditions
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29 CFR PART 1926 Subpart M-
Fall Protection

1926. 501-Duty to have fall
protection

1926. 502-Fall protection systems
criteria and practices
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29 CFR ( Code of Federal Regulation )
PART 1926.502(d)(9) :

Lanyards and vertical lifelines shall
have a minimum breaking strength of
5, 000 pounds (22.2 kN).

1 pound = 0. 4536 kg
5,000 pounds = 2268 kg = 2300kg
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Figure 2: Roofs with pitch betwean 25 and 35 degrees require a two-plank platform
guardrail system (end guardrail omitted for clarity)
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Figure 3: Scaffolding as edge protection for roofs greater than 35 degrees

pitch (end guardrail omitted for clarity).
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&l =" # (swing down)+ F ¥ (swing back)

1. * #(Swing down)
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Traditional Tools
Better Techniques

Single Anchor Points Horizontal Lifelines

59



Increased Risk
Increased Planning

/ 7 ~ 7 e ” YA N/ - .
* Position anchor
points for y
restraint ¢
+ Use Re-directs
for the corners, 0
! Ladder  preyenting workers from |
A ACeSs  reaching the hazard,
7\ /4
L} s o
\ it 20N 5 S
NSy - i — = =
S T —

2. ¥ ¥ (Swing back)

Fwasds - BAakhsFi- fl
Y- RIEE ek A FEEALTIHEA
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=
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Increased Risk

Increased Planning

during the swing

vertical distance.

2. Cutting your lanyard/line on

a sharp edge

Swing Fall/Pendulum Effect

Increased Risk
Increased Planning

Swing Fall Hazards:
1. Hitting an obstruction

The force generated in the
swing is equal to the force of a
fall directly down the same

Roof Access

» Pick a suitable access point,

+ Establish an anchor point within
reach of the access point,

» Connect prior to leaving the
ladder,

» Move as far into the roof as
possible,

+ Reach back and disconnect from [.__
the anchor point and move to the

interior of the roof.

Ladder
Access

Preventing workers from
reaching the hazard.
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