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Design for Construction Safety
OSHA AllianceOSHA Alliance
Ladder Safetyy

Research on Handholds in industry to support 
bodyweight by Kurt Beschorner and Justin Young: 

“Use Horizontal handholds wherever design 
permits to promote ladder stability hence safety”



Work/Access by Ladder: 
Three Point ContactThree Point Contact 
v. Three Point Control

 Contact is a vertical side rail, shoulder or hip for 
balance only using three limbs; Control is same but …..

 Control is horizontal handholds with known 
dynamic strength capability, men 120%+ body wt

 Optimum Handhold is 1-1.5” (2.5-3.8 cm) solid rounded 
horizontal grip

Ref: Professional Safety Journal article: Three Point Control, Nov 2012

119 Ladder-related Deaths in 2014 USA (BLS/USDOL)



Walk‐Through 
Fixed LaddersFixed Ladders
Climbing Principle

If falling starts, a horizontal handhold will hold the weight 
of the climber:
A vertical handhold will not prevent a fallA vertical handhold will not prevent a fall 
because the hand can slide

Rung size/shape 1-1.5” Rounded (2.5-3.8 cm)



R f A  H t h W lk i /W lk t Roof Access: Hatch Walk-in/Walk-out 
Eliminates Painful, Dangerous Crawl in and crawl out!

A B

No Guardrail w/Guardrail

Industry Standard in USA



For all ladders: Hold Rungs!

Best Practice
OSHA Alliance Construction Solution 7/2016
Fixed Ladders

Best Practice  
Justin Young thesis: link FallSafety.com



Portable ladder: hold Rungs (right) not SideRails (left)



15 deg. angle helps Ladder 
Extension act independently of Ladder 

15 
deg

75 deg slope

Generation 2 Ladder Extension



Force stays on ladder with 15 deg. slope:y g p
G2 force is at ladder joint not the extension
G1 f i t ti i t f t iG1 force is at resting point of extension
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Paint, Caulk etc. without Leaning

Reduce fallReduce fall 
exposure

Leaning 
is #1 fallis #1 fall 
cause



Three Point Control G2 
Walk‐Through Ladder Extension

Extends a ladder by required 3ft
NOTE: 50%+ OSHA citations for 
ladders less than 3ft 

“Intuitive”
Horizontal 
HandholdHandhold



Tools for Portable Ladder Slide Control

1 Good 2 Better

Neoprene 
rubber 

“Side 
rail end 
cover” Popular 

adhesive strip

ladder slide 
control
accessory



Construction Sites

1.Walk-up and over 2.Walk-Through



Testing G2 to ANSI A14.5 

1000 lbs test



Ladders are:
The Leading Cause of death 
in US Constructionin US Construction
Ladder Extension helps:
Reduce risk* by Training workersReduce risk  by Training workers
to hold Ladder Rungs
and Horizontal Grab Barsand Horizontal Grab Bars
*Design change helps reduce up to one billion 
unsafe ladder handholds/day by reducing side railunsafe ladder handholds/day by reducing side rail 
contacts



OSHA Alliance 
Three-Point Control
li klink:

htt // d i fhttp://www.designfo
rconstructionsafety.o
rg/media.shtml 



Questions?Questions?
J Nigel Ellis: Author Textbook:J. Nigel Ellis: Author, Textbook: 
“Introduction to Fall Protection, 

4th ed.” 600 p., 2015, ASSE
www.FallSafety.com

An Educational Web Site for high workAn Educational Web Site for high work
dsc@FallSafety.com

Ellis Fall Safety Solutions LLC

Ref: Work of Justin Young, UMICH, NIOSH grant
Work of Kurt Beschorner, UPITT, NIOSH grant


