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Empire State Building 1930.
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The Empire State building was built in 1930.                                    
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“Fall protection?”
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Lunch Time, time to 
unwind and stress-relieve.
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Fall Protection is…
Defined as the methods used to minimize injury and 
the associated costs, both human and monetary, due 
to falls.

Refers to the overall industry and process of 
protecting workers at height.
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Bureau of Labor Statistics 
According to the Bureau of Labor 
Statistics, out of the 4,836 fatal on‐
the‐job injuries that occurred in 
2015, 800 were attributed to falls, 
slips and trips.

18



WHO FALLS?
Fall victims ranged in age from 18 to 72 years old. Most of 
the accidents, however, were to workers between the ages 
of 20 and 39.

Falls resulted primarily from slippery surfaces, trips or a loss 
of balance.

The length of service did not appear to be a significant 
factor, however training did.

The average lost time due to a fall is 60 days.

50% of all victims fall from ladders and scaffolds.



WHO FALLS?
•53% of the falls occurred a distance of 10 feet or less.

•Most victims were not using fall protection.

•More accidents occur in the morning than any other 
time of day.

•Falls are the leading causes of fatalities and 
catastrophes investigated by OSHA



Fall Fatalities by
Length of Employment

Less than 6 months 40%
7 – 12 months 10%

1 – 3 Years 15%

3 – 5 Years 9%

5 – 10 Years 9%

More than 10 Years 12%

Unknown 5%
Source: NIOSH, November 2000



Fatal Falls Availability and Use of PPE

By PPE Status Percentage

Not Available 19.8%
Wearing, Not Used 17.6%
Available, Not Worn 16.5%
Using Incorrectly 13.2%
PPE Not Applicable 9.9%
PPE Failed 2.2%

Source NIOSH



The Fall
How long does it take to fall?

Height Time
4 ft. 0.5 seconds
16 ft. 1.0 seconds
36 ft. 1.5 seconds
64 ft. 2.0 seconds
100 ft. 2.5 seconds
144 ft. 3.0 seconds
256 ft. 4.0 seconds
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Why would people have the equipment 
on and not use it?
Risk Taking

Too cool to use it

Lack of training

Equipment selected was not appropriate

Poor supervision

Poor enforcement of use
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Standards and Legislation

 Standards
 ANSI (American National Standards Institute)

 Voluntary compliance board that sets standards for the manufacture 
of equipment
 ANSI does not regulate or enforce any laws or regulations.

 Z359-2007 
 Z359.1-2009 (effective November 2009) Safety Requirements for 

Personal Fall Arrest Systems, Subsystems and Components
 CSA (Canadian Standards Association)

 Legislation
 OSHA

 Sets the minimum regulations for fall protection
 1926, subpart M (construction)
 1910, subpart D & F (general industry)



OSHA 1926 Subpart M (Basics)
Six Foot Rule

Non‐Locking Snaps

Body Belts

Anchorage points
◦ 5000 lbs.
◦ 3600 lbs. with shock absorber devise
◦ Must maintain a safety factor of 2:1
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Subpart M – The Basics continued
Harnesses
◦ Maximum Arresting Force – 1800 lbs.

Lanyards
◦ Maximum Deceleration Distance – 3.5 feet

Rescue
◦ Prompt rescue shall be provided for employees who have fallen

Inspection
◦ Personal fall arrest systems shall be inspected prior to each use

Positioning Devices
◦ 2 foot maximum free fall distance
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Anchorage Strength
Fall Arrest
◦ 5000 lbs. without certification
◦ 3600 lbs. with certification of a qualified person
◦ Must be independent of any anchorage used to support or suspend 
platforms (must support 5000 lbs. per user)

Fall Restraint
◦ 3000 lbs. in the direction of the restraint

Positioning
◦ 3000 lbs. or 2X the potential impact load (whichever is greater)

Rescue
◦ 2500 lbs. in the direction of the rescue
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The Basics of Fall Protection 
Fall Protection

Fall Prevention

Fall Restraint

Fall Arrest

Rescue
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Fall Protection 
Refers to the overall industry and 
process of protecting workers at height.
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Fall Prevention
Refers to the systems and techniques that 
eliminate the possibility of a fall to a lower level

Engineer out or modify the work plan to eliminate 
the hazard
◦ Guard Rails
◦ Netting
◦ Warning Lines
◦ Controlled Access Zones
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Fall Restraint
Use some type of device to restrain the worker so 
that he cannot get beyond the edge where a 
potential for a fall exists

◦ Harness with a predetermined lanyard length
◦ Harness with a rope grab
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Fall Arrest
System that protects the worker after a fall 
from hitting the ground and/or obstructions 
below the work platform
◦ Personal Fall Arrest Systems
◦ Harness with a lanyard
◦ Harness with a retractable

◦ Passive Fall Arrest Systems
◦ Safety Nets
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Rescue
Rescue is specific to each situation
A plan should be in place prior to performing 
the work
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4 Parts of a Fall Arrest Plan
1. Body Support

2. Connector

3. Anchorage

4. Rescue and Retrieval
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Body Support
Harness
◦ Single D‐Ring
◦ Construction Style
◦ Electrical

Belt
◦ Positioning
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Harnesses
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Single-D Harness Construction Harness Construction Strata Harness



Harnesses continued

38

Construction Harness with Front D-Ring



Connectors
Lanyards
◦ Single Leg Style
◦ 100% Double Leg Style
◦ Tie Back Style

Carabiners
Self‐Retracting Lifelines & Personal SRLs
◦ Cable
◦ Web

Rope Grabs
Ladder Climbing Systems
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Inappropriate Connections
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NOTE: 

Large throat opening snap hooks 
should not be connected to 
standard size D-rings or similar 
objects which will result in a load on 
the gate if the hook or D-ring
twists or rotates. Large throat snap 
hooks are designed for use on fixed 
structural elements such as rebar or 
cross members that are not shaped 
in a way that can capture the gate 
of the hook.
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Lanyards – Positioning Devices
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Chain Rebar Assembly Adjustable Web 
Positioning Lanyard



Lanyards
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100% Shockwave 
Lanyard

Force2 Lanyard

WrapBax2 Tie-Back 
Lanyard



Lanyards
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Fall Clearance Distances
Know your clearance distances
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Self‐Retracting Lifelines
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Self‐Retracting Lifelines
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Dual Talon Retractable
Single Talon Retractable

Rebel 11’ Web 
Retractable



Self‐Retracting Lifelines
Nano‐Lok – Personal SRLs
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Nano‐Lok Edge SRL
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Retractables
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Web Retractable
Sealed Cable 
RetractableCable Retractable



Retractable 
Swing Fall
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Retractable 
Swing Fall

58



Rope Grabs
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Anchorage
Anchorage Verification
Tie‐Off Straps
D‐Ring Anchorage Plates
Concrete Anchors
Beam Gliders
Fixed Beam Anchors
Pipe Hooks
Roof Anchors
Roof Stanchions
Girder Grips
Trolleys
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Anchorage Verification
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Anchorage Equipment
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Tie-Off Strap
D-Ring Anchorage Plate

Concrete AnchorConcrete D-Ring Anchor

Steel Plate Anchor



Anchorage Equipment

63

Rope Termination Anchor

Concrete Column Anchor
Girder Grip

Cable Tie-Off



Anchorage Equipment
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Concrete Column Strap

Beam Glider

Fixed Beam Anchor

Carabiner Hooks



Anchorage Equipment
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Concrete Detent 
AnchorsDrop-in Ceiling Anchor



Anchorage Equipment

66

Door Jam Anchor



Anchorage Equipment
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Parapet Anchor



Anchorage Equipment
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Permanent Roof Anchor 
(membrane roof)

Permanent Roof Anchor

Permanent Roof Anchor 
(standing seam)



Anchorage Equipment
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Chain Roof Anchor

Temporary Roof Anchor

Permanent Roof AnchorsRetractable Roof Anchor



Anchorage Equipment
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Standing Seam Anchor
Swivel Deck Anchor

Standing Seam Single Anchors



Anchorage Equipment
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Concrete Column AnchorPrecast Swivel Deck Anchor



Anchorage Equipment
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Stinger Cart – 1 person in Fall Arrest, 1 in Restraint



Anchorage Equipment
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Life Point Duo Anchor – 1 person in Fall Arrest, 1 in Restraint



Roof Anchor
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Tri-Rex Cat – 3 people in Fall Arrest, 2 in Restraint



Horizontal Lifelines
Specialty Anchorage Device (Engineered)

◦ Horizontal Cables

◦ Horizontal Synthetic Rope
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Horizontal Lifelines
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Horizontal Lifelines
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Horizontal Lifelines
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Steel Beam Stanchion Steel Beam Stanchion

Concrete Beam Stanchion



Horizontal Lifelines
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Pour In Place Concrete Stanchion



Horizontal Lifelines
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Synthetic Rope System

Steel Cable System

Self-Contained Steel 
Cable System



Portable Horizontal Rail System
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Portable Horizontal Rail 
System
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Portable Horizontal Rail 
System
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Portable Anchorage Point for 
Loading – Safe Rig
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Exosphere Mobile Anchor
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Nets
Vertical Debris Nets

Perimeter Debris Net Systems

Personnel Nets (adjustable)
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Nets
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Vertical Debris Nets Perimeter Debris Nets



Nets
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Nets
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Personnel Nets



Dropped and Falling Objects

Objects falling from heights 
are now the 4th leading cause 
of workplace fatalities.
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Tool Lanyards – Fall Protection 
for Dropped Objects
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Shock Absorbing Tool Lanyards
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Falls – By the Numbers
All Falls
◦US DOL – Falls are the leading cause of 
Occupational Death
◦35% of Total Deaths in Construction
◦Typically 700‐800 fall fatalities a year
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Falls from Ladders
◦ 2,000 – number of people that go to the hospital 
every day due to a ladder related incident

◦ 100 – number of workers that are long term or 
permanently disabled every day from a ladder 
related incident

◦ 1 – number of people that die every day from a 
ladder related accident

◦ 724,000 ladder related injuries per year
◦ 350 fatalities per year
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Safety Ladder Extension
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Adjustable Stairways
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Adjustable Stairways
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Temporary Access Stair System
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Modular Platforms & Stairs
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Modular Platforms & Stairs
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Modular Platforms & Stairs
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Guard Rails – Temporary Systems
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Guard Rails
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Safety Boot

Safety Boot - SurShield

Safety Boot - SurShield



Guard Rails
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Safety Boot –
VersaShield

Safety Boot -
VersaShield



Guard Rails
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Slab Grabber Guard Rail Roof Guard Rail



Rescue and Retrieval
Self‐Retracting Lifeline with Retrieval

RPD (Rescue Positioning Device)

Rollgliss (Controlled Descent Device)
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Rescue and Retrieval
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RPD System
Rollgliss R520 for 

Controlled Descent Self Rescue System
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How long Do you have before trauma begins?

 OSHA Says “Research indicates that suspension in a fall arrest 
device can result in unconsciousness, followed by death, in less 
than 30 minutes”

 If your in vertical position and your legs are perfectly still, then you 
can start feeling the first signs of shock in as little as three minutes. 
The average is between five and twenty minutes. 

Suspension Trauma
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What is it?

Suspension Trauma
(Harness-induced Pathology)

(Orthostatic Intolerance)

The accumulation of blood in the legs due to the force of gravity.





Inspection
Inspect all fall protection equipment prior to use
A competent person should inspect the equipment on a regular 
basis
If equipment shows any sign of damage or unsafe condition, it 
must be immediately retired
Follow all manufacturer’s directions for inspection, care and 
maintenance
Keep all inspection and maintenance records in a log book
Store fall protection in a cool, dry and clean environment
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I‐Safe Tracking System 
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Inspection continued
Harnesses
◦ Check the Following:
◦ D‐Rings
◦ Back Pads
◦ Buckles
◦ Keepers
◦ Webbing
◦ Stitch Patterns
◦ Labels
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Lanyards
◦ Check the Following:
◦ Webbing
◦ Stitch Patterns
◦ Snap Hooks
◦ Shock Absorbers

Snap Hooks and Carabiners
◦ Check the Following:
◦ Hook
◦ Gates
◦ Corrosion



Inspection continued
Self‐Retracting Lifelines
◦ Check the Following:
◦ Cable
◦ Cable Locking Mechanism
◦ Hook
◦ Housing
◦ Load Indicator
◦ Labels
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Always inspect all of your equipment prior to each use.


