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Why talk about low heights?

of fatalities from falls occur
at “low heights” — Where
a lanyard may not be an 
effective solution**

1. Fall protection (4,251 violations)

2. Respiratory protection (2,057 violations)

3. Ladders (1,830 violations)

4. Scaffolding (1,785 violations)

8.   Fall protection – Training requirements (1,091 violations)*

USA — OSHA´s TOP 10 Serious Violations (2021)

* Table is based on OSHA Information System data from Oct. 1, 2020, to Sept. 30, 2021. Data is current as of Nov 8.

** Source: Fatal occupational injuries incurred by workers in the construction industry due to falls to a lower level, 2011-2015. 
Bureau of Labor Statistics Injuries, Illnesses, and Fatalities (IIF). Accessed April 2022.



Anchorage connectors (A), Body supports (B) and Connecting devices (C) 
- if used correctly together, comprise a protective system that allows 
workers to safely perform work at heights.

A complete fall protection program for the workplace gives equal 
consideration to the following three additional and essential elements: 
Descent and rescue (D), Education (E) and Fall protection for tools (F).

ABCs of Fall Protection

Anchorage connectors ensure that the 
worker has a secure connection to a 
suitable structure (anchor) that is able to 
withstand the forces of a fall. Anchorage 
connectors vary according to industry, 
function and type of installation. 

Anchorage 
connectors

A full body harness provides a 
connection point to the worker’s body 
and in the event of a fall, it distributes 
fall forces across the person’s thighs, 
pelvis, chest and shoulders and supports 
the body during escape or rescue.

Body supports Connecting devices

Energy-absorbing lanyards and self-
retracting lifelines (SRLs) are connecting 
devices that form a secure link between 
the worker and the anchor and permit 
some freedom of movement for the 
worker while performing their tasks.

Descent and rescue
Descent and rescue devices allow for 
safe and prompt escape or rescue of a 
worker who is left suspended after a fall. 
These devices can also help rescue an 
incapacitated worker from a confined 
space or otherwise provide for escape 
from a hazardous location. 

In addition to locally legislated fall 
protection training requirements, 
workers (and their supervisors) need to 
be effectively educated in, and be 
continually familiar with, the specific 
fall protection equipment being used.

Education Fall protection for 
tools

When overhead work is taking place, 
these devices can help make the work 
environment safer and more productive, 
by reducing falling object incidents that 
can result in personal injury, equipment
damage, and tool loss.

A typical personal fall protection system is made up of a few fundamental elements, often referred to as the ABCs of fall protection.



Hierarchy of fall protection

Eliminate the hazard

Passive fall protection

Fall restraint

Fall arrest

Administrative 
controls 

When utilizing either Fall restraint or Fall arrest,

…the ABCs of fall protection apply



Basic fall dynamics

• Should the worker 
climbing the ladder on the 
left be any less concerned 
with their safety than the 
worker climbing the tower 
on the right?

• Many falls occur at 
relatively low heights

• Falls at low heights can 
also lead to fatality, 
paralysis, or other 
negative, potentially life-
changing ramifications

Source: 3M Safety Training, 
Working At Heights, Ontario 
Construction Program, V2.0



Arrest force

• Connecting elements such as lanyards or self-
retracting lifelines (SRL), include energy 
absorption systems that can keep the forces 
transmitted to the worker below limits defined by 
local regulations and standards.

• Using lanyards without an energy absorber to 
arrest a fall is an unacceptable practice that can 
seriously harm a worker.

• To minimize the chances of being injured, an 
acceptable limit of force a worker can receive is 6 
kN (1350 lb)

Now, if a worker is not utilizing personal fall protection equipment (the ABCs) correctly, should a fall occur, the fall 
forces generated can pose a serious risk of injury to the worker.

MAF

6 kN

(1350 lb)



Anchoring principles
What should I use in each case?



Fall clearance –
device comparison



Fall clearance – lanyards

Source: 3M Safety Training, 
Working At Heights, Ontario 
Construction Program, V2.0



Feature

3M™ DBI-SALA® Nano-Lok™ 3M™ DBI-SALA® Nano-Lok™
Edge

3M™ Protecta® Rebel

Minimum anchorage height Knee level* Floor level D-ring Level

Lifeline material Dyneema® and polyester web Galvanized steel cable Polyester web

Housing material Thermoplastic Thermoplastic Thermoplastic

Energy absorber
Nitrile rubber shock pack Backpack style fabric shock pack PVC/polyester shock pack

Capacity
310 lbs (141 kg)* 310 lbs (141 kg)* 310 lbs (141 kg)

Quick connector Yes Yes No

Maximum arrest force 6 kN (1350 lbs.) 6 kN (1350 lbs.) 4 kN (900 lbs)

Average arrest forcé 4 kN (900 lbs.) 4 kN (900 lbs.) 4 kN (900 lbs.)

Lowest Fall clearance
*Connected above dorsal D-ring

*User standing

4 ft (310 lb user max.) 6 ft (220 lb user max.) 5 ft (310 user max.)

Special features
*Intelligent brake activation system
(Up to 89% less nuisance lock-ups)

*Leading edge/sharp edge capable N/A

Standards
ANSI Z359.14 Class A/B, OSHA 
1926.502

ANSI A10.32, ANSI Z359.14, OSHA 
1910.66, OSHA 1926.502

ANSI Z359.14 Class B
ANSI A10.32, OSHA 1926.502



Features

3M™ Protecta® Rebel 3M™ DBI-SALA® Smart Lock 3M™ DBI-SALA® Sealed-Blok™

Housing material
*Thermoplastic
*Aluminum

*Nylon *Aluminum

Lifeline material

*Galvanized steel cable
*Stainless steel cable

*Galvanized steel cable
*Stainless steel cable
*Vectran rope
*Technora/polyester/kevlar rope

*Galvanized steel cable
*Stainless steel cable

Capacity 310 lbs (141 kg) 310 lbs (141 kg) 310 lbs (141 kg)

Maximum arrest force 6 kN (1350 lbs.) 6 kN (1350 lbs.) 6 kN (1350 lbs.)

Average arrest force 4 kN (900 lbs.) 4 kN (900 lbs.) 4 kN (900 lbs.)

Lowest Fall clearance
*Connected above dorsal D-ring

*User standing

6 ft (310 lb user max.) ANSI 4 ft (310 lb user max.) ANSI 6 ft (310 lb user max.) ANSI

Special features

*Carrying handle
*Carabiner included
*Swivel hook with impact indicator

*Nuisance lock-up reduction
*Carrying handle
*Swivel hook with impact indicator

*Sealed design
*Carrying handle
*Fast-Line™ system: simple cable 
replacement

Standards
ANSI Z359.14 Class B, OSHA, ANSI 
A10.32

ANSI A10.32, ANSI Z359.1, ANSI 
Z359.14, OSHA 1910.66, OSHA 
1926.502

ANSI A10.32, ANSI Z359.1, ANSI 
Z359.14, OSHA 1910.66, OSHA 
1926.502
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EQUIPMENT INSPECTION

Just follow the LAWS
•Label
•Attachments
•Webbing
•Stitches



Donning of pSRL
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Do’s and Don'ts
Modification of PPE – 
Dorsal D ring is removed

The position of SRL 
lanyard is too low

Correct donning of SRL 
lanyard



https://youtu.be/xYQ50zAkv74?list=PLb-
TP2uLs5Eqbk18gVg1l8ymYMT_P5MoZ



THANK YOU



S P E A K E R  G U I D E L I N E
NOTICE TO THE PRESENTER OF THE COSH & SciCOSH

With all due respect, we are pleased to inform you some important points that need to be given attention by the presenters as follows:

i) ATTIRE

• Presenters are required to dress neatly and wear coats/blazers during the presentation.

ii) SLIDE PRESENTATION

• Presenters need to ensure that the presentation slides use a minimum of 20 font sizes to ensure that the information in the 

presentation slides can be seen.

• The PowerPoint used is a version of 2010 and above.

• Presenters are requested to submit final presentation slides to the NIOSH Liaison Officers

• A presentation (especially conclusion part) should be associated with COSH/ SciCOSH theme

• Should avoid all sensitive issues (e.g. race, religion, politic etc.) 

• Should avoid to promote own business excessively

• Presentation should be in English.

iii) DURING PRESENTATION (FOR 60 MIN & 30 MIN SESSION)

• You are given 50 minutes to present for workshop session (It is highly advisable not to exceed 15-- 20 slides)

• You are given 20 minutes to present for paper session (It is highly advisable not to exceed 10-15 slides)

• The question and answer session will continue for 10 minutes after the end of the presentation session.

iv) ATTENDANCE IN THE PRESENTATION HALL
• Presenters are asked to be ready 30 minutes early in the presentation hall.

The cooperation and willingness of Prof/Dr/Sir/Madam to comply with this matter are greatly appreciated.

Thank You.
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